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[leproa mOATOTOBKY C UCMIOJIL30BAaHUEM JIAHHOTO Y4eOHO-METO 1 -
YECKOIro MOCOOMsl pacCUUTaH Ha TPU ceMecTpa (BTOPOU, TPETUH U YeT-
BEpTHIil) B KaUeCTBE MPUKIATHON TUCIUIUIMHBI, 00yYeHHEe TT0 KOTOPOit
MPOBOJIUTCSL B TECHOW CBS3U C U3yYa€MbIMHU MPOPUIUPYIONTUMHU JHC-
IUIUTMHAMH, a TaKXe C y4eToM Oynymied npodecCHOHAIbHOU es-
TEJIBHOCTU BBIYCKHUKA U COOTBETCTBHUS €r0 MOATOTOBKU KPUTEPHUSIM U
MOJYJIIM KOMIETEHIUH, CHOPMYIHUPOBAHHBIM OETOPYCCKUM U MEXKTY-
HapOJHBIM XUMHUYECKUMH COOOIIECTBAMM.

Y4yeOHO-MeTOoIMYECKOE TTOCO0rEe COCTOUT U3 IecTH yacte. Opra-
HU3aIus padoThl IO JAHHOMY MOCOOMIO OCHOBAaHA HA TOM, UTO CTYJACH-
Thl KaXJIOW M3 YKAa3aHHBIX CHEUUAIBHOCTEW u3ydaroT marepuan 10
mu6o 11 pazgenos (u3 Tpex yacteit). Paznenst 1.1-1.2 (wacth 1) equnbt
IJI BCEX ATUX CIEIUAIBHOCTEN BO BTOpoM cemectpe. Paznensr 2.1-2.4
(4acth 2) enuHbl AJIS BCEX ITUX CIEIHAIBHOCTEN B TPETHEM CEMECTPE.
B uyerBepTOM cemecTpe y CTYAEHTOB KaXIOW CIIENUAIbHOCTH CBOS
yacTh. Tak, paznensl 3.1-3.4 (dacth 3) mpeaHa3HAUYCHBI JJIs1 U3YUYCHUS
cryaeHtamu crnenuainbHocTu 1-48 01 01 «Xumuueckas TEXHOIOTHS
HEOPraHUYECKUX BEUIECTB, MaTepHANOB U u3aenuii». Paznenst 4.1-4.4
(yacth 4) HamucaHbl JJISI HU3YYEHHUS CTYACHTaMHU CHELUUATIbHOCTH
1-48 01 04 «TexHosorust 3NEKTPOXUMUUYECKUX MTPOU3BOACTBY. Pa3ne-
ael 5.1-5.5 (wacTe 5) mpegHazHauyeHbl IS M3Y4YEHUS] CTYJIEHTaMU
crienmanbHOCcTH 1-48 01 06 «IIpomblinuieHHas BOAONOATOTOBKA U BO-
noouyncTtka». Paznmensl 6.1-6.4 (yacTe 6) HM3ydarOTCs CTyAEHTAMH
cietmanbHOCcTH 1-57 01 01 «OxpaHa okpykarouiei cpeapl U panuo-
HaJIbBHOE HCMOJIb30BaHUE MPUPOAHBIX pecypcoBy». Takxke B COCTaB
MOCcOOUS BOILIM TPU JOMOJHUTEIBHBIX TEKCTA U TAOJIMIIA XUMUUECKUX
3JIEMEHTOB HA AHTJIMICKOM SI3BIKE.

[TocoOue BKkIIIOYAET ayTEHTUYHbIE MaTEpUaJIbl, UIMEET MHOTOYPOB-
HEBYIO CTPYKTypy. Pacmpenenenwe warepuajia OpraHu3oBaHO 110
MPUHIUIY «OT MPOCTOTO K CIOXKHOMY», MOITOMY MaTephanl MOXKET
OBITh MCHOJIb30BaH Il OOyYEHHMs CIyllaTeled C pa3HOM S3bIKOBOM
MOJATOTOBKOM.

KHura moxxeT mcnosib30BaThbCsl Kak JUISI ayAUTOPHOM, TaKk W JJIs
CaMOCTOSITEJILHOM PabOTHI.



Part 1
D/—I CHEMICAL INDUSTRY
AND ECOLOGY

1.1. CHEMICAL INDUSTRY OF BELARUS

Ex. 1. Read and translate the following words.

Ferrous and non-ferrous metallurgy — yepHas u 1BeTHas METaJUTYpIHs;
food industry — nuieBast mpombiieHHOCT; fertilizers — ynoopenust; soda —
cofa; sector — oTpacib; mining and chemical industry — ropHo-xumMudeckas
MPOMBIIIIEHHOCTh; basic chemistry — ocHOBHast xumusi; organic synthesis
chemistry — xumusi opranudeckoro cunresa; fine chemistry — Tonkas xu-
Mmust; pipeline — TpybonpoBox; nitrogen fertilizers — a3oTHble ynoOpeHus;
phosphorous fertilizers — dochopusie ynobpenus; potash fertilizers — xa-
muiinble ynoopenus; JSC, joint stock company — OAQO, oTKpbITOE aKIHO-
HepHoe 00111ecTBO; household chemicals — ObrroBast xumust; fibres and yarns —
BOJIOKHA ¥ HUTH; paint and varnish — kpacka u nak; feed biomethine — xop-
MoBol O6uometuH; feed yeasts — kopmoBbie Apoxoku; fiberglass and fiber-
glass fabrics — CTEKIOBOIOKHO U cTeKIOTKaHy; synthetic resins and plastics —
CHUHTETHYECKHUE CMOJIbl U IiactMacchl, low labor intensity — HeBbICOKas
TPYIOEMKOCTh; rubber-technical and tire industry — pe3uHo-TexHUYeCKas 1
IIMHHAs TPOMBIIILUIEHHOCTR; 01l and gas chemical cycle — nedrerazo-xumu-
yeckuil 1uKI; forest chemical cycle — necoxumuaeckuii MK, mining-che-
mical cycle — ropHo-xumuueckuii 1ukit; paint and varnish production — a-
KOKpaco4Has Mpou3BoACTBO; cord fabric — kopaHas TKaHb (IUTOTHOE IIiep-
CTSTHOE, XJIOIMMYaTOOYMaKHOE WIIM CHHTETUYECKOE TMOJIOTHO B PYOUHK IIIHU-
puHOI okono 3-8 mm); oil refineries — HerenepepadaTHIBAIOIINE 3aBOJIBI;
MPa (megapascal) — MIla (Meranmackans); cryolite — kpuonut; nepheline
flame retardant — HedenMHOBBIN OrHe3aMTHEINA cocTaB; anhydrous techni-
cal sodium sulfite — Oe3BOAHBIN TEXHUUECKHIA CyIb(PUT HATpHs; nitrogen-
phosphorus-potash fertilizer — a3oTHO-(pochopHO-KanMitHOE YI00peHHE.

Ex. 2. Read and translate text A.

Chemical Industry of the Republic of Belarus

The chemical industry is one of the most important branches of the
world economy, thanks to which the work of ferrous and non-ferrous
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metallurgy, construction, agriculture, pharmaceuticals, and the food in-
dustry is ensured. In the modern world, the importance of the chemical
industry is very great, because its achievements significantly facilitate
people’s lives.

This industry is characterized by the following features:

e the use of a large amount of raw materials for the manufacture of
products, this is especially true of rubber, plastic, soda, fertilizers;

e chemical industry materials are very diverse;

e high level of energy costs;

e low labor intensity combined with the need for highly qualified
specialists;

e large capital investments. The work of chemical enterprises is
impossible without complex structures and mechanisms;

e complex industry structure;

e and environmental problems associated with the manufacture of
chemical products.

Factors of placement of the chemical industry are raw materials,
energy, water, labor resources, consumer, and transport.

The chemical industry is a complex of heavy industries that unites
enterprises that produce chemical products. In the structure of the
chemical industry, the following sectors can be distinguished:

e mining and chemical industry, which is engaged in the extrac-
tion, enrichment and primary processing of mining and chemical raw
materials;

e basic chemistry, which is engaged in the production of mineral
fertilizers, acids and salts;

e organic synthesis chemistry, which is engaged in the production
of plastics, chemical fibers, synthetic rubber, dyes;

e and fine chemistry, which is engaged in the production of house-
hold chemicals, perfume and cosmetic products, medicines.

Let’s take a closer look at the sub-sectors of the chemical industry
in our country.

The chemical industry is one of the largest branches of the indus-
trial complex of the Republic of Belarus. The industry has taken a lead-
ing position in the export of products to the CIS countries and all over
the world.

In the chemical complex of the Republic of Belarus, three cycles
are most developed: oil and gas chemical cycle, forest chemical cycle,
and mining-chemical cycle. The mining and chemical cycle was



6 Part 1. CHEMICAL INDUSTRY AND ECOLOGY

formed on the basis of the use of potash salts. The petrochemical cycle
was formed on oil and gas coming mainly from Russia via the Druzhba
and Surgut — Polotsk pipelines, as well as on small local resources.
The formation of the forest chemical cycle is ensured by the availabil-
ity of forest resources. Timber harvesting is carried out in the Gomel,
Vitebsk, Minsk Regions, and in the east of the Brest Region.

The BSTU graduates work at the following enterprises of the
chemical complex of Belarus.

Basic Chemistry. Enterprises of basic chemistry specialize in the
production of fertilizers. Thus, the production of potash fertilizers is
concentrated in Soligorsk. Four potash plants, which are part of the
production association “Belaruskali”, use local reserves of potash salts
(40 per cent of potash salts produced in the CIS). Production of nitro-
gen fertilizers is concentrated in production association “Azot” (Grod-
no). The raw material for production is natural gas, which comes
through a gas pipeline from Russia. The production of phosphorous
fertilizers is concentrated in Gomel. Raw materials for the production
of this type of fertilizer are apatite concentrates imported from the
Murmansk region of the Russian Federation. And the production of ta-
ble salt is concentrated in JSC “Mozyrsol” (Mozyr). The raw material
for production is the Mozyr deposit of table salt.

Organic synthesis chemistry is based on hydrocarbon raw materi-
als produced by the Novopolotsk and Mozyr oil refineries. Organic raw
materials are also coal, peat, wood, and fats.

The production of chemical fibres and yarns enables manufacture
of artificial fibers (Mogilev, Svetlogorsk; “Khimvolokno”, Mogilev;
“Polymir”, Novopolotsk; Grodno) and cord fabric (Svetlogorsk).

The production of fiberglass and fiberglass fabrics is carried out
in Polotsk.

The production of synthetic resins and plastics includes the production
of caprolactone (Mogilev), manufacture of alkyd and polyester resins (Lida),
plastics (Termoplast, Minsk, Borisov, Gomel, Rudensk, and Mozyr).

Paint and varnish production has been established in Gomel,
Lida, and Minsk.

The rubber-technical and tire production is represented by such a
giant as “Bobruiskshina” (Bobruisk) and a number of rubber produc-
tion enterprises in Bobruisk, Borisov, Krichev, and Mogilev.

The production of household chemicals is also an important part of
the chemical industry of our country, which includes the production of
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detergents and bleaching agents (Brest Plant of Household Chemicals,
Baranovichi Plant of Household Chemicals, Borisov Plant of Household
Chemicals, and Kalinkovichi Plant of Household Chemicals).

The chemical and pharmaceutical production is widely represent-
ed by the following enterprises: Minsk Plant of Medical Drugs, Borisov
Plant of Medical Drugs, Drogichensk Plant (producing hematogen),
Grodno Plant of Medical Drugs, as well as plants in Skidel and
Smolevichi.

Novopolotsk Plant of Vitamin and Protein Concentrates, Mozyr
Plant of Feed Yeasts, Bobruisk Hydrolysis Plant, Rechitsa Hydrolysis
Plant, Nesvizh Plant of Feed Biomethine, and Pinsk Biochemical Plant
specialize in microbiological products.

Ex. 3. Answer the following questions.

1. What does chemical industry mean for modern society? 2. By
what features can one characterize chemical industry? 3. What factors
of placement of the chemical industry can you list? 4. What sub-sectors
can be distinguished in chemical industry? 5. What fertilizers are pro-
duced by basic chemistry? 6. The production of synthetic resins and
plastics i1sn’t presented in chemical industry of our country, is it? 7. By
what enterprises is chemical and pharmaceutical production widely
represented in Belarus?

Ex. 4. Translate the following sentences.

1. CeipbeM 1)1 IPOM3BOJICTBA A30THBIX YIOOPCHUH SBIISICTCS TIPH-
POAHBIN ra3, KOTOPBIM NOCTyHaeT no razonposoay u3 Poccun. 2. Ceipb-
eM sl mpou3BojaAcTBa (HocHOpHBIX YTOOpEHUI CilyKaT anaTUTOBBIC
KOHIIEHTPAThI, 3aBO3UMbIe U3 MypmaHckoil obnactu Poccuiickoit De-
nepanun. 3. XUMHYECKasi IPOMBIIINICHHOCTh SIBJISICTCS OJTHOM W3 HaW-
OoJiee KpyMHBIX OTpaciedl MPOMBIIUICHHOTO KOMIUIekca PecmyOmmku
benapyce. 4. ['opHO-XxuMHUYeCcKasi OTpaciib 3aHUMAETCsl J0ObIYel, 000-
TalleHuEeM W TEePBUYHON 0O0pabOTKON TOPHO-XUMUYECKOTO CHIPHS.
5. Matepuanibl XUMAYECKON MPOMBIILIEHHOCTH OTIMYAIOTCS OOJIBIINM
pazHooOpazuem. 6. PaboTa XMMUYECKUX MPEANPUITHII HEBO3MOXKHA 0€3
CJIOKHBIX KOHCTPYKLUHM U MEXaHU3MOB. 7. B COBpEMEHHOM MHpE 3Ha-
YeHHE XUMHUYECKOW MPOMBIIIICHHOCTA OYEHBb BEJIHMKO, MOCKOJBKY €¢
JOCTHKEHHS CYIIECTBEHHO 00JIeTYaroT U3Hb Jtofei. 8. dakTopsl pas-
MEIICHUS] XUMHUYECKOH MPOMBIIUICHHOCTH — CBIPhEBOHM, DHEpreTHYe-
CKHI1, BOJHBIH, TPYJIOBBIE PECYPCHI, TOTPEOUTENHCKUN U TPAHCTIOPTHBIH.

Ex. 5. Combine expressions from left-hand column with those
in the right-hand column to make sentences.
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1. Organic synthesis chemistry is | a) the rubber-technical and tire

based on ... production
2. Organic raw materials for organic | b) coal, peat, wood, and fats
synthesis chemistry are ... c) hydrocarbon raw materials

3. The use of a large amount of raw | produced by the oil refineries
materials for the manufacture of | d) oil and gas chemical cycle, fo-

products is ... rest chemical cycle, and mining-
4. Enterprises of basic chemistry | chemical cycle

specialize in ... e) the production of fertilizers

5. There are ... in the chemical | f) one of those features that char-

complex of the Republic of Belarus | acterize chemical industry
6. “Bobruiskshina” i1s well known
for .

Ex. 6. Read and translate text B.

Petrochemical Complex of the Republic of Belarus

The petrochemical complex is based on 83 enterprises and organi-
zations belonging to the state concern “Belneftekhim”, which produces
92.6 per cent of the total output of the industry and is the main exporter
of chemical products. In the total volume of industrial products of Bela-
rus, the share of the concern’s enterprises exceeds 15 per cent, in nation-
al exports-more than 25 per cent, including exports to foreign countries —
more than 45 per cent. The main activities of the concern are the extrac-
tion, transportation, processing of oil and sale of petroleum products, the
production of mineral fertilizers, the production of chemical fibers and
threads, the tire industry, the production of glass fiber products, the pro-
duction of lacquers and paints, and plastic products. The share of the
chemical industry in the total volume of the concern is more than 65 per
cent, and in the total volume of exports — more than 60 per cent. Let’s
study the giants of the chemical industry of Belarus, which are part of
the concern.

The production association “Khimvolokno” (Mogilev) is the larg-
est complex in Europe for the production of polyester fibers and yarns.
Its peculiarity is the integration into a single industrial complex of a
number of industries related to the technological cycle-from the pro-
duction of raw materials to the production of finished products (polyes-
ter fibers and yarns). It produces a wide range of products for industrial
and technical purposes: polyester fibers and bundles, polyester threads



1.1. Chemical Industry of Belarus 9

for the production of sewing threads, polyester technical threads, poly-
ester threads for the production of curtain and tulle products, polyester
complex threads, textured (painted and unpainted), viscose textile
thread, polypropylene film for food packaging, consumer goods.
The company’s products are delivered to more than 40 countries in Eu-
rope, Asia, and America.

The production association “Khimvolokno” (Svetlogorsk) is a
modern highly automated enterprise of the chemical industry, which
includes the production of viscose technical and textile yarns, cord fab-
ric, the production of polyester textile yarns, the production of carbon
fiber materials and composites, pilot workshops and a plant for the
production of non-woven polypropylene material “spunbond”. Techno-
logical processes and equipment for the production of synthetic yarns
correspond to the modern world level and ensure the production of high
quality products. The company’s products are delivered to 24 countries
in Europe, Asia, and America.

The production capacities of the production association “Khimvo-
lokno” (Grodno) allow to produce more than 50 thousand tons of poly-
amide-6 products of the following range: cord fabric for the tire indus-
try, technical thread for the fishing industry, rubber products, conveyor
belts, textured rope fabric for the production of carpets, floor tufting
coatings, staple fiber, polyamide-6 (PA-6) in granules (glass-filled and
with other organic and inorganic fillers). The company’s products are
delivered to 16 European countries.

The production association “Polymir” (Novopolotsk) is a modern
highly automated enterprise specializing in the production of high-
pressure polyethylene, polyacrylonitrile fibers, polyester and polyam-
ide resins, organic synthesis products and consumer goods. Polyeth-
ylene is used for the manufacture of injection, blown and special
products, and films for various purposes. Polyacrylonitrile fibers are
widely used in the textile industry (for the production of fabrics, knit-
wear, artificial fur, and carpet products). Organic synthesis products
are used for the production of polyacrylonitrile fibers, plastics and
consumer goods. The company’s products are delivered to 12 coun-
tries in Europe and Asia.

The production association “Steklovolokno” (Polotsk) specializes
in the production of glass fiber and products based on it: glass threads,
fiberglass, glass mesh, glass wool. The production capacity is designed
for the production of 17.3 thousand tons of continuous glass fiber and
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products made from it. From a tennis racket to a space complex — this
is the range of applications of the association’s products. It is used in
such areas as electronics, electrical engineering, transport, aerospace,
chemical equipment production, shipbuilding, construction, production
of goods for sports and recreation. The company’s products are deliv-
ered to 25 countries in Europe, Asia and America.

The production association ‘“Belaruskali” (Soligorsk) is the
world’s largest producer of potash fertilizers. The share of the enter-
prise in the total volume of world exports of potash fertilizers is more
than 11 per cent. The association produces: small-crystal potassium
chloride, granular potassium chloride, mixed potassium salt, technical
sodium chloride, table salt for food and animal husbandry, liquid brine,
salt blocks for halocambers. The company’s products are delivered to
55 countries in Europe, Asia, Africa and America.

The production association “Azot” (Grodno) is a large modern en-
terprise that produces ammonia, urea, liquid fertilizers, ammonium sul-
fate, sulfuric acid. The company’s products are delivered to 19 coun-
tries in Europe, Asia, America, and Africa.

The tire plant “Belshina” (Bobruisk) is a wide-profile enterprise
that produces 170 standard sizes of tires for passenger cars, trucks and
heavy trucks, buses, trolleybuses, lifting and transport and road con-
struction machines, tractors and agricultural machinery. The plant’s ca-
pacity is 4.3 million tires per year. Modern technical level of equipment
of the enterprise, qualified personnel, introduction of advanced
achievements of science and technology guarantee high quality of
products. The company’s products are delivered to more than 30 coun-
tries in Europe, Asia, and America.

The open joint stock company ‘“Lakokraska” (Lida) produces
modern paint materials in large volumes. Varnishes and enamels based
on condensation resins (more than 80 names) are produced, which are
used in mechanical engineering and everyday life. Varnishes and
enamels based on polymerization resins (about 60 brands and colors)
are used as protective coatings for equipment operating in aggressive
environments. Polyvinyl acetate dispersion, phthalic anhydride are used
for the production of paints. The company’s products are delivered to
13 countries in Europe and Asia.

Borisov Plant of Plastic Products produces plastic products: poly-
ethylene film, including heat-shrinkable, pressure pipes made of poly-
ethylene (pressure from 0.25 to 1 MPa), pipes for gas pipelines, pro-
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files and other products used in machine-building, instrument-making,
watchmaking and other industries, as well as consumer goods.
The company’s products are delivered to 6 European countries.

Gomel Chemical Plant produces sulfuric acid, aluminum fluo-
ride, cryolite, nepheline flame retardant, anhydrous technical sodium
sulfite, nitrogen-phosphorus-potash fertilizer NPK of various brands,
ammoniated superphosphate, aluminum sulfate. The company’s
products are delivered to 14 countries in Europe, Africa and Latin
America.

Products based on chemical technologies are also produced by en-
terprises of other industries (forestry, perfume, oil and fat, glass, mi-
crobiological, etc.). These industries operate in contact with the enter-
prises of the chemical complex, receiving from them sulfuric acid,
phosphorus, reagents, dyes. Therefore, the scale of the chemical indus-
try in professional, social and environmental relations is not limited to
the chemical complex of production.

Ex. 7. Answer the following questions.

1. What state concern presents the petrochemical complex of our
country and how many enterprises and organizations does it include?
2. Name the main activities of this concern. 3. What giants of the
chemical industry of Belarus do you know? 4. What does the produc-
tion association “Khimvolokno” (Mogilev) produce? 5. Does produc-
tion of the production association “Khimvolokno” (Svetlogorsk) differ
from that of the production association “Khimvolokno” (Grodno)?
6. What production specializes in the production of high-pressure pol-
yethylene, polyester and polyamide resins, organic synthesis products
and consumer goods? 7. What production specializes in the produc-
tion of glass fiber and products based on it: glass threads, fiberglass,
glass mesh, glass wool? 8. “Belaruskali” is the only production asso-
ciation in Belarus that produces fertilizers, isn’t it? 9. If you what to
buy modern paint materials in large volumes, like varnishes and
enamels, it’ll be better to go to “Lakokraska” (Lida), isn’t it?
10. What do you think is there any production of plastic products or
acids in Belarus?

Ex. 8. Find synonyms.

Emit; increase; mankind; use; grow; influence; noxious; impact;
harmful; cause; release; utilize; reason; fight; struggle; humankind.

Ex. 9. Work in pairs to make dialogues on texts A and B.

Ex. 10. Speak on the topic “Chemical Industry of Belarus”.
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1.2. ECOLOGY

Ex. 1. Read and translate the following words.

A-B. Amount — xonuuecTBo; to affect — Bo3aelicTBoBath; boundary —
rpaHuIla; to contaminate — 3arps3HATh; despoliation — rpabex; contempo-
rary — COBPEMEHHBIN; consequence — mocienacTBue; damage — Bpen;
to devastate — omycromaTh, domestic — BHyTpeHHuU#; to decrease —
yMmeHblIaThes; effect — pesynprar; to exist — cymiecTBoBath; to expand —
paciupsTh; environment — OKpy»Karoiasi cpena; to exert — OKa3bIBaTh;
to elaborate — pa3pabartbiBaTh; excessive — H30bITOUHBIN; equilibrium —
paBHOBecue; frontier — rpanuna; huge — orpomuslif; humidity — Brax-
HocTh; harmful — Bpenbiit; interplay — B3aumoeiicTBue; interconnection —
B3aMMOCBsI3b; to interfere — Memarb, BMEMBATLCA; tO Impair — yXya-
IaThCs; t0 MErge — COSMMHATRLCS; NOXIOUS — BPEIHBIN, OTPaBIICHHBIN; NU-
trient — muTaTeabHBIN; to override — oTBeprath; to overtake — JOTOHSATS;
pollution — 3arpsizHeHue; perish — rudenp; to persist — ynopcTBoBarhb; to sup-
port — nosaepkuBath; sufficient — nocrarounsiii; withstand — mpoTUBOCTOST.

C. To distribute — pacnpeaensiTh, pacnpocTpaHsiTh; surroundings —
OKPECTHOCTH, OKpYKEHUE, cpena; terrestrial — 3emHoit; internal — BHYT-
peHHuii; external — BHemHUM, HapyxHbI; radon — panon; dwelling —
KUJIUIIE, T0M; to restrict — orpaHuYuBaTh; outer space — kocmoc; back-
ground — ¢on; double — nBolHOMN, ycuneHnnslii; adverse — HeOIaronpu-
ATHBINA, BpeaHblid; health — 3m0poBbe; probably — BepositHO; chest —
rpyaHas KjieTka; nuclear weapons — siiepHoe opy:xue; luminous — cBe-
Tamumiics; travel — nmyremectue, qBuxkeHue; altitude — BricoTa; to es-
timate — OIIEHWBATh, MOJCUYUTHIBATh; annual — €KEroJHbIN, TOJOBOI;
considerable — 3HaYNTENBHBIN, BaXHBII; occupational — npodeccuonans-
HbI; further — 106aBOYHBIN, JATBLHEHUIIINI;, MINEr — IIaxTep, TOPHSIK.

Ex. 2. Read and translate text A.

Ecology

Ecology is the study of the environment and the way plants, ani-
mals, and humans live together and affect each other. This word came
from the Greek “oikos” which means “home”. All living beings exist
within a complex interplay of organisms and environment, including
both living and non-living elements. What must man, as the most pow-
erful species within that interplay, understand about how organisms af-
fect each other? What must we know about the balance of nature in
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order to deal intelligently with the effects of our activities? Is it possi-
ble to manipulate the environment successfully?

Can man ever learn to live contentedly within the fragile networks
of the planet Earth? What will happen if he doesn’t?

The whole of nature can be compared to be a complex household in
which everyone has a specific job, including the nonliving structure of
the building itself. This concept has given rise to the word “ecology”.
The term was first introduced by German biologist E. Haekel in 1870,
and since the late 1960s it has become a subject of international interest.

We have begun to realize that man, as the dominant species on this
planet, has more influence over nature than any other living creature,
and that his influence is increasing all the time. Recently it has become
obvious that the power of our interfering with nature, overriding its dicta
and altering its routines, has overtaken our understanding of how nature
works. The result is despoliation of our own home, the planet Earth.

The plant and animal population of a particular area, including each
individual of the various communities that exist there, together with the
nonliving environment which supports them, make up an ecosystem. This
is a useful working unit for study because it shows its own internal pat-
terns of relationships, but the boundaries are not always easy to define.
One ecosystem merges into another just as the activities of one species
merge into those of another. The important point is that an ecosystem in-
cludes all the organisms in it, from the bacteria in the soil to the birds and
insects in the air, as well as all the factors of the nonliving environment —
nutrients, temperature, wind, relative humidity, light intensity, soil type,
geographical position and so on. Each of these factors has some effect on
the living organisms and some also have an effect on each other. Ecology
studies the complex interrelations between living organisms, on the one
hand, and the living organisms and the environment, on the other hand.

Ex. 3. Answer the following questions.

1. What can the whole of nature be compared? 2. What does the
term “ecology” mean? 3. Who was the first to introduce the term?
4. Since what time has ecology become a subject of international inte-
rest? 5. What is the dominant species of our planet? 6. What is the re-
sult of man’s increasing interference with nature? 7. What is ecosys-
tem? 8. What does it include and study?

Ex. 4. Find synonyms.

Obvious; to make up; boundary; to merge; pollution; to pollute;
to exist; to affect; realize; effect; to begin; to include.
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Result; to understand; to influence; to live; to contaminate; to fuse;
frontier; apparent; contamination; to build; to involve; to start.

Ex. 5. Translate the following sentences.

1. Ecology is to study plants, animals in relation to their environment.
2. Every plant and animal of an ecosystem has a definite role to play to
maintain an overall balance in the system. 3. The initiative of “Green
Peace” movement caused the world public to pay special attention to the
problem of environmental protection. 4. We ought to protect the environ-
ment. 5. It is necessary to teach ecology at school. 6. Man-made pollution
1s too serious not to be paid attention to. 7. To improve his living conditions
man began to invent different technologies. 8. Where is the work to be done?

Ex. 6. Read and translate the text.

An ecosystem is a natural organic whole of a biologic community
and its nonliving environment. Constant interactions between living or-
ganisms, say, plants, bacteria and animals and their physical environ-
ment in any ecosystem are the pathways by which matter and energy
are distributed. The most important thing is that these interactions bind
the living and nonliving components together into a stable system.
Many opposing forces operate within the ecosystem which may lead to
imbalances or disruption but normally the ecosystem is stabilized due
to its self-compensating properties. The state of balance in any ecosys-
tem is self-sustainable so that even slight imbalances are corrected be-
fore they become severe, irreparable and fatal. Any stable natural eco-
system consists of a great number of various species, from minute li-
ving things like viruses or bacteria to giants like whales or sequoias,
each playing a unique role in relation to the whole system.

Ex. 7. Agree or disagree.

1. Ecology i1s a linguistic science. 2. More attention ought to be
paid to Ecology. 3. Ecological problems are not very important now.
4. All the ecological problems can’t be ever solved. 5. Scientists are not
worried about any of the ecological problems at present.

Ex. 8. Read and translate text B.

Environment and Science

The exchange of substances and energy is continuously growing
nowadays, in the expanded utilization of natural resources and the in-
crease of domestic refuse and industrial wastes which are returned into
the environment, drastically forces man’s overall impact on nature.



1.2. Ecology 15

At the same time, the ability of nature to reproduce intensively used re-
sources and to self-purify from the wastes is limited.

Therefore, old and rapidly developing industrial regions are run-
ning short of natural resources the reproduction of which is being de-
creased and the quality of which is impaired: pollutants are accumulat-
ing in the environment which exerts a noxious influence on living or-
ganisms, including man. The total sum of problems of the interaction of
society with nature under the conditions of contemporary scientific and
technological progress has been insufficiently elaborated.

At first glance such a statement may seem false, since many natu-
ral sciences have long been dealing with various aspects of the envi-
ronment, in particular, the study of the impact of society’s economic
activity on the environment.

Nevertheless, the actual causes of unfavorable changes in the natu-
ral environment and the essence of the impact of technological factors
on natural ecosystems have been studied insufficiently.

Evidence of all of this is the fact that the realization of large tech-
nological measures (mining, building, hydroengineering, etc.), execu-
tion of extensive land reclamation work, introduction of chemical pro-
cesses into agriculture necessary for increasing yield-capacity and
fighting pests as well as significant positive effects often yield unex-
pected and unpleasant results.

Modern industrial production creates new materials and wastes
which are non-existent in nature and in many respects foreign to living
organisms by their physical and chemical structure. The human body is
not prepared yet, in terms of its evolution, to withstand the impact of new
chemical substances, new energy types, and various physical radiation.

As a result, the actual economic effect of a certain project often
turns out to be lower than the anticipated one, while excessive air and
water pollution and perishing of forest and farmlands, losses of fisher-
ies and many other unfavorable changes in the environment make it
necessary to carry out new, previously unforeseen measures.

Ex. 9. Answer the following questions.

1. What is the reason of growing exchange of substances and ener-
gy nowadays? 2. What is the reaction of nature to human activity?
3. What can you tell about the ability of nature to reproduce intensively
used resources? 4. Why is the quantity of natural resources decreasing
all the time? 5. Why is the quality of them impaired? 6. How has the
total sum of problems of the interference of society with nature been
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elaborated? 7. What do you understand under the expression “large
technological measures”? 8. What are the results of the realization of
technological measures? 9. Does the actual economic effect of a certain
project always turn out to be higher or lower than anticipated one and
why? 10. What is the interplay of new compounds with living organ-
isms? 11. What is the reaction of the human body to new materials?
12. Which is more important increasing people’s standard of living or
protecting the environment?

Ex. 10. Find synonyms.

Emit; increase; mankind; use; grow; influence; noxious; impact;
harmful; cause; release; utilize; reason; fight; struggle; humankind.

Ex. 11. Read and translate the text.

Local, regional and global environmental changes and the increas-
ing shortage of vital resources like fresh water, fossil fuels and fertile
soil 1s a growing factor in the emergence of armed conflicts, especially
in and between developing countries. The permanent loss of the very
foundations of life, such as inhabitable land, agriculturally productive
land, adequate drinking water reserves can lead to social problems and
violent conflicts both within and between states. When entire peoples
are forced to leave their homes because the land is no longer able to
feed them or because the logging of rainforests left them with no game
to hunt, they are hardly likely to be received with open arms by the in-
habitants of more fertile region. Or when one country in need of more
drinking water decides to create a reservoir by damming the only river
supplying the entire region, the neighbours dependent on that source
will not stand by and let it happen.

Ex. 12. Be ready with dialogs on text C.

Natural and Man Made Radiation

What are the natural sources of radiation? Naturally occurring ra-
dioactive materials are distributed across the whole of the earth in soils,
rocks, water and plants. The radiation emitted from the surroundings is
called terrestrial radiation. Naturally radioactive materials are present
in our own bodies and the radiation emitted from these materials is
known as internal radiation.

Uranium is a radioactive material dispersed throughout soil and rock.
As 1t decays the radioactive gases radon and thoron are produced which
normally disperse into the atmosphere. The concentrations are low but
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detectable. When radon and thoron enter a dwelling from the walls or
floor, higher concentrations may build up if ventilation is restricted.

Radiation, from outer space and from the sun, known as cosmic
radiation, is largely absorbed by the atmosphere but some penetrates to
ground level where it adds to the natural background radiation.

The total radiation dose per person in the UK in a year from all natural
sources, such as cosmic, terrestrial and from within the body, is an average
1870 micro Sv (187 mrem). In some areas of the UK the natural back-
ground dose due to terrestrial radiation may be double the average and in
some parts of the world it is many times higher. Scientists estimate that the
average person in the USA receives a dose of about 360 mrem of radiation
per year. 80 per cent of that exposure comes from natural sources: radon
gas, the human body, outer space, rocks and soil. The remaining 20 per
cent comes from man-made radiation sources, primarily medical X-rays.

What about man-made radiation? The X-ray equipment used in
hospitals is probably the best known source. A chest X-ray gives an ef-
fective dose of about 20 micro Sv (2 mrem). Radioactive substances
are widely used for medical purposes.

Artificial radioactive materials have spread throughout the world as
a result of nuclear weapons tests in the atmosphere, 20 to 30 years ago.

Other small sources of man-made radiation are: luminous watches;
the burning of coal which releases naturally occurring radioactive ma-
terials into the environment; and air travel, since at high altitudes there
is less shielding from cosmic radiation.

Due to the use of man-made sources of radiation in industry, universi-
ties and hospitals, a considerable number of people are exposed to addi-
tional small amounts of radiation as a result of their work. This occupation-
al exposure adds an average of 8 micro Sv per person (0.8 mrem), a further
0.4 per cent of the total, and also includes a significant contribution from
exposure of miners to radon and thoron and their decay products.

Ex. 13. Form adjectives with the opposite meaning according
to the model in (im, ir), un + a — a, e.g. “pure — impure” and trans-
late the words obtained:

In — active, accurate, attentive, comparable, correct, dependent, di-
rect, effective, human, soluble, significant, visible, organic, sufficient;

Im — possible, material, mobile, modest, moral, perfect, possible;

Ir — rational, regular, resistant;

Un — safe, equal, known, favourable, pleasant, true.

Ex. 14. Speak on the topic “Ecology”.



Part 2
INORGANIC CHEMISTRY

2.1. CHEMISTRY AS A SCIENCE

Ex. 1. Read and memorize the following words.

To break down — pa3pymarts; change — usmenenue; to change —
MEHSTh; composition — cocTaB; compound — coequHeHue; to consist of —
COCTOSITh u3; density — MIOTHOCTH; to determine — ompenensarth; sub-
stance — BemecTBO; to include — BkIrOYaTh; to Involve — BKIIOYATH;
liquid — xuakuii; matter — BemecTBo, Marepus; to obtain — moyy4yaTs;
processing — 00paboTka; property — CBOMCTBO; pure — YUCTHIM; raw ma-
terial — cwipbe; relationship — B3aumocBs3b; solid — TBepbIit; solubility —
pPacTBOPUMOCTbD; subject — mpeaMeT; to subject — moaBeprars; to treat —
oOpabatbIBaTh; treatment — oOpaboTKa; e.g. — for example — Hanpumep;

for this reason — o 3toi npuuune; both ... and ... —kak ..., Tak # ...;
either ... or ... — mwim ... uny; in order to — aJ1 TOro 4ToOmI; i.¢. — that
1S — TO €CTb.

Ex. 2. Read and translate the text.

Chemistry

Chemistry is the science of substances, their properties and their
changes. It studies the composition and structure of substances, the re-
lationship between the properties of substances and their chemical
composition and structure, the conditions and methods of their changes
and transformations.

Chemical changes of substances are called chemical reactions.
A chemical change involves changes in composition and in properties.
A physical change involves only changes in properties with no change in
composition. Chemical changes are always accompanied by some physi-
cal changes, e.g. by the liberation or the absorption of energy in the form
of light, heat or electricity. For this reason chemistry is closely related to
physics. The problems common both to chemistry and physics form the
subject of special sciences — physical chemistry and chemical physics.

Chemistry is also closely related to other natural sciences, espe-
cially to biology, since any process in a living organism is accompa-
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nied by continuous chemical changes of substances in that organism.
We could add many other areas of study to the list: medicine, agricul-
ture, oceanography, engineering, mathematics, etc.

All forms of matter consist of either pure substances or mixtures of
two or more pure substances. Elements are the building blocks of mat-
ter. Compounds are combinations of elements. The formation of a
compound from simpler substances is known as synthesis. Analysis is
the process of breaking down a compound into simpler substances or
its elements and thus is the determination of its composition. The com-
position of a pure substance never changes.

Every substance has physical and chemical properties. Physical
properties include color, smell, solubility, density, hardness and boiling
and melting points. Chemical properties include the behavior with
other materials.

Matter exists in three states: the solid, the liquid and the gaseous
state. A substance usually can be transformed from one state to another
under the changes of its temperature.

Chemistry plays a very important part in modern life, especially in
man’s industrial activities, since almost all branches of industry are
connected with some application of chemistry.

Nature gives us various raw materials, e.g. wood, coal, ore, oil, etc.
We subject these natural raw materials to chemical treatment and ob-
tain various substances with different physical and chemical properties.
Then we use these substances in agriculture, e.g. mineral fertilizers, in
industry for the manufacture of various industrial products, e.g. steel,
plastics and in everyday life, e.g. soap, soda, medicines, etc.

In order to manufacture useful things it is often necessary to treat
natural raw materials chemically, i.e. to subject them to chemical pro-
cessing. To do this successfully we are to learn the general laws of
changes and transformations of substances, and it is chemistry that
gives us this knowledge. Metals, glass, plastics, dyes, drugs, insecti-
cides, paints, paper, soaps, detergents, explosives and perfumes are all
made of chemicals.

Ex. 3. Answer the questions.

1. What does chemistry study? 2. What is a chemical reaction?
3. What does a chemical change involve? 4. Does a physical change
involve changes in composition? 5. What sciences is chemistry closely
related to? 6. Analysis is the process of breaking down a compound
into simpler substances, isn’t it? 7. What are physical properties of
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a substance? 8. What are the three states of matter? 9. Why must we
learn the general laws of chemistry? 10. What things are manufactured
from chemicals?

Ex. 4. Identify an odd word.

1. Chemistry, physics, mathematics, linguistics biology. 2. Struc-
ture, plastics, composition, property, ingredient. 3. Solid, liquid, diffi-
cult, gaseous, volatile. 4. Paint, paper, soap, wood, perfume, plastics.

Ex. 5. Match the words with their definitions.

1. Substance a) the production of a substance from simpler ma-
2. Property terials after chemical reaction
3. Raw material b) the act or process of preparing something by a
4. Mixture special method
5. Synthesis c) a particular kind of matter with uniform prop-
6. Melting point erties
7. Processing d) the temperature at which a solid substance
melts
e) the basic material from which a product is
made
f) quality or characteristic of something
g) a substance made by mixing other substances
together

Ex. 6. Say whether the following statements are true or false.

1. Chemistry is the science of substances, their properties and their
changes. 2. A physical change involves changes in composition and in
properties. 3. Chemistry studies societies and human behavior.
4. Chemical changes of substances are called chemical reactions.
5. Chemical changes are accompanied by some physical changes.
6. The forms of energy are light, heat and electricity. 7. Analysis is the
formation of a compound from simpler substances. 8. Matter exists in
two states: the solid and the gaseous state. 9. Every substance has phys-
ical and chemical properties. 10. The building blocks of matter are
bricks. 11. In order to manufacture useful things it is often necessary to
treat natural raw materials chemically.

Ex. 7. Complete the sentences with the words from the table
below.

pure, properties, composition, raw materials, plays, changes, living
organism, physical, compounds, analysis

1. Chemistry studies chemical ... and structure of substances.
2. Chemical ... of substances are called chemical reactions. 3. Chemical
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changes of substances are accompanies by ... changes. 4. Any process in
a...... is accompanied by changes of substances. 5. All forms of matter
consist of ... substances or mixtures. 6. ... are combinations of elements.
7. ... 1s the process of breaking down a compound into simpler substances.
8. Chemical ... include the behavior with other materials. 9. Chemistry ...
a very important part in modern life. 10. Nature gives us various ... .

Ex. 8. Complete the sentences with the words derivationally re-
lated to the words in brackets.

1. Chemistry studies the composition and ... of substances (struc-
tural). 2. A chemical change ... changes in composition and in proper-
ties (involvement). 3. Chemical changes are accompanied by the libera-
tion or ... of energy (absorb). 4. Chemistry is closely related to other ...
sciences (nature). 5. All ... of matter consist of pure substances or mix-
tures (formation). 6. The composition of a pure substance never ...
(changeable). 7. A substance usually can be ... from one state to anoth-
er (transformation). 8. Nature gives us ... raw materials (vary).

Ex. 9. Put the words in the right order.

1. Properties, relationship, substances, chemistry, the, the, studies,
between of. 2. Only, a, changes, properties, involves, in, change, physical.
3. Are, liberation, by, chemical, the, changes, of, or, energy, accompanied,
absorption, the. 4. Closely, to, is, biology, related chemistry. 5. The, mat-
ter, are, blocks, building, elements, of. 6. Combinations, elements, are, of,
compounds. 7. Include, with, the, chemical, materials, other, properties,
behavior. 8. Very, modern, in, chemistry, life, a, important plays, part.

Ex. 10. Say it in English.

BemecTBo; cocTa; u3MeHEHUE; BKIIOYATh; CBOWCTBO; COMPOBOXK-
71aTh; €CTECTBCHHBIC HAYKH, COCIMHCHNE, TOUYKA KUIICHUS; XUMUICCKas
0OpaboTKa.

Ex. 11. Complete the sentences using the information from the text.

1. Chemistry studies the composition and structure of ... . 2. The pro-
blems common both to chemistry and physics form the subject of spe-
cial ... . 3. Any process in a living organism is accompanied by contin-
uous chemical ... . 4. The formation of a compound from simpler sub-
stances is known as ... . 5. Every substance has physical and chemical
... . 6. A substance can be transformed from one state to another under
the changes of its ... . 7. Almost all branches of industry are connected
with some application of ... . 8. In order to manufacture useful things it
1s necessary to subject natural raw materials to chemical ...

Ex. 12. Speak on the topic “Chemistry as a Science”.
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2.2. BASIC CHEMICAL CONCEPTS

Ex. 1. Read and learn the following words.

Atom — aTtomM; calculation — BerunciaeHus; constituent — cocraBHas
yacTh; to distinguish — paznuuath; to decompose — pasznararb Ha co-
cTaBHBIC 4yacTH; to denote — oOo3HauaTh; definite — ompeneneHHBINH;
to differ — paznuuatscs; to divide — menuts; to distribute — pacnpene-
JSATh; equation — ypaBHeHue; equal — paBHbIN; to introduce — npeacTan-
JATh, BBOJWTH; intact — HeMoOBpeXAeHHBIN; indivisible — HexeTUMBIi;
initial — HauaneHbId; liquid — )KUIKOCTH; Meaning — 3HaUYCHUE; numeri-
cally — uucnenno; nucleus — sipo; to oxidize — okucisaTh; phenomenon —
SBJICHUE; pressure — JIaBJieHue; to represent — MpeCTaBIsATh; to retain —
coxpaHsTh; solid — TBepgoe Teno, TBepAbIi; subsequent — moclienyro-
uui; to separate — OTAENATh; to weigh — B3BEIIMBATb.

Ex. 2. Read and translate text A.

Chemical Symbols

In order to illustrate chemical reactions and the elements and com-
pounds involved in them, chemists — use symbols and formulas. A chemi-
cal symbol is a one-or two-letter designation of an element. Berzelius was
the first who introduced chemical symbols into science in 1813. He sug-
gested denoting the elements by the initial letters of their Latin names.
Oxygen is designated by the letter O, suplhur by S, potassium (Kalium)
by K. When the names of several elements begin with the same letter, one
of the subsequent letters is added to the initial one, e.g. carbon (Car-
boneum) has the symbol C, calcium (Calcium) the symbol Ca, etc.

Chemical symbols have a definite quantitative meaning as well.
Each symbol denotes either one atom of the element or a weight of the
element numerically equal to its atomic weight, e.g. CL denotes one
atom or 35.5 parts by weight of chlorine.

We combine chemical symbols and get chemical formulas of vari-
ous complex substances. Just as the symbol of an element represents its
atom, so the formula of a substances represents either one molecule or
a weight of the substance numerically equal to its molecular weight, for
example, the formula H,O stands for either one molecule or 18 parts by
weight of water.

Simple substances are also denoted by formulas which show how
many atoms the molecule of the simple substance consists of, e.g. the
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formula of hydrogen is H,. If the atomic composition of the molecule
of the simple substance is unknown, it is designated by the simplest
possible formula, i.e. simply by the symbol of the element.

The symbols of elements and the formulas of substances serve two
purposes in chemistry: (1) they designate atoms or molecules, and (2)
they denote weights corresponding to atomic or molecular weights.
When we express reaction by chemical equations, the symbols and
formulas stand for the atoms and molecules of the reacting substances,
and in all chemical calculations they stand for weights proportional to
their atomic and molecular weights.

There are over 100 different elements, which are made up of at-
oms. Elements can be divided into metals and non-metals. Chemical
symbols and formulae are used to represent elements and compounds.

Ex. 3. Answer the following questions.

1. When did Berzelius introduce chemical symbols into science?
2. How did he suggest denoting the chemical elements? 3. How are the
chemical elements designated if they begin with the same letter?
4. What does a chemical symbol denote? 5. In what way do we get
chemical formulas? 6. What does a formula of a substance represent?
7. How 1is the atomic composition of the molecule of a simple sub-
stance designated? 8. What purpose do the symbols of elements and
formulas of substances serve? 9. What do symbols and formulas stand
for in chemical equations? 10. What do symbols and formulas stand for
in chemical calculations?

Ex. 4. Say it in English.

BBoIUTh XMMHYECKHE CHMBOJIBI B HayKy; 0003HA4YaTh JIEMEHTHI
HAaYaJIbHBIMA OyKBaMM JIATUHCKUX Ha3BaHWM; OJlHA W Ta XK€ OYyKBa;
OTIPEJICIICHHOE KOJIMYECTBCHHOE 3HAUYCHUE; YHMCICHHO PaBHBIA aTOM-
HOMY BECY; MOJICKYJSIDHBIH BEC; OJHA M3 TMOCICAYIOMUX OYKB; HEU3-
BECTHBIN COCTaB; BBIPAXKAET PEAKITUN XUMUICCKUMHU YPABHCHUSIMU.

Ex. 5. Put the words in the right order.

1. Berzelius, chemical, introduced, symbols, 1813, into, science,
in. 2. The, are, letters, names, initial, Latin, elements, denoted, the, by,
of, their. 3. We, reactions, can, by, express, equations, chemical.
4. Formulas, how, substance, many, of, consists, show, atoms, of, the,
simple, molecules.

Ex. 6. Complete the sentences using the information from the text.

1. Berzelius was the first ... . 2. Oxygen is designated by ... .
3. When the names of several elements begin ... . 4. We combine
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chemical symbols and get ... . 5. Simple substances are also denoted by
formulas ... . 6. Symbols and formulas serve ... . 7. There are over ...
different elements, which ... . 8. Chemical symbols and formulae are
used to ... .

Ex. 7. Translate the following sentences into Russian.

1. A symbol is a shorthand way of writing the name of an element.
2. Chemical formulas identify compounds. 3. Chemical formulas are
used to designate compounds by showing the kind and number of atoms
that are present. 4. When a number written slightly below the line fol-
lows a symbol, it tells how many atoms of that element are found in the
molecule. 5. Chemical equations show chemical changes. 6. Chemists
combine chemical symbol to get chemical formulas of various complex
substances. 7. One atom of oxygen combines with two atoms of hydro-
gen to form one molecule of water.

Ex. 8. Read and translate text B.

Composition of Substances

Any substance which has a clear and specific chemical composi-
tion and structure is known as a chemical. All substances consist of
molecules. Molecules are the smallest particles of a substance which
retain its chemical properties. The molecules of one and the same sub-
stance are identical, while the molecules of different substances differ
in weight, size and other properties. Every substance exists as long as
its molecules are intact.

The molecules of substances consist of still smaller particles called
atoms. Atoms are chemically indivisible particles that make up molecules.
Each different type of atoms is called a chemical element, that is, the term
“element” is used to denote a substance which cannot be decomposed into
simpler substances. Oxygen, hydrogen, Sulphur are examples of chemical
elements. Under ordinary conditions of temperature and pressure some of
the elements are solids, e.g. copper, Sulphur, others are liquids, e.g. mer-
cury; still others are gases, e.g. hydrogen, oxygen.

The distribution of chemical elements in nature is very unequal.
Oxygen is the most widely distributed element on our planet. Most of it
is in chemical combination with other elements. Silicon is the second
most abundant element. The six most common metals are aluminium,
iron, calcium, sodium potassium, magnesium. These eight elements
make up about 98 per cent of our planet.
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Chemical elements are not many. After many years of experiments
and tests scientists have found only 107 elements. In contrast, there are
several hundred thousands of compounds which can be decomposed
into elements.

Compounds are characterized in the following way: 1. A com-
pound always consists of two or more different elements. 2. The com-
position of any given compound is always perfectly definite. For ex-
ample, iron sulphide Fe,S; contains iron and sulphur in the proportion
of 7 parts by weight of iron to 4 of sulphur. 3. The chemical energy of
a compound is always different from the sum of chemical energies of
its constituents taken separately. 4. A compound has its own charac-
teristic properties which differ in many respects from the properties of
its constituents.

The third class of substances is very large. It includes different
mixtures. In the structure of a mixture we can distinguish several sub-
stances. Ordinary concrete is an example of a mixture. In a broken
piece of concrete it is easy to distinguish crushed stone, sand and ce-
ment. In many cases, however, mixtures and compounds are not so eas-
ily distinguished.

Ex. 9. Answer the following questions.

1. What particles do all substances consist of? 2. What is a mole-
cule? 3. How do molecules differ? 4. How long does every substance
exist? 5. Define an atom. 6. What does the term element denote?
7. In what states can elements exist? 8. What does the state of elements
depend on? 9. What are the most abundant elements? 10. What are the
most common metals? 11. Define a chemical compound. 12. What are
the main characteristic of compounds? 13. What do you know about
the third class of substances?

Ex. 10. Find the pairs of synonyms.

Denote; produce; study; change; relate; branch; obtain; subject;
different; various; the same; transform; manufacture, designate; learn;
connect; get; process; identical; field.

Ex. 11. Say it in English.

CocTaB BeIECTB; COXPAaHITh XMMHUUYECKHI COCTaB;, HJICHTUYHBIC
MOJICKYJIbI; pa3indyaTh MO BECYy, pa3Mepy; CyIIEeCTBOBATh IO TEX IOP,
MOKa MOJICKYJIBI TEJIbl; XUMHYECCKH HEJEIMMBIC YaCTHUIIBI; KUIKAC H
TBEpbIC BEIIECTBA; pa3iaraTbcs Ha 00jiee MPOCTHIC AIEMEHTHI;, HEPAB-
HOMEPHOE PacCIpoCTpaHEHUE XUMUYECKHUX DJIEMEHTOB; TAHHOE COEIH-
HEHUE; BO MHOTUX OTHOIICHUSX.
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Ex. 12. Complete the sentences using the information from
the text.

1. The molecules of one and the same substance are identical while ... .
2. The molecules of substances consist of ... . 3. Atoms are ... .
4. Under ordinary conditions of ... . 5. The distribution of chemical el-
ements ... . 6. The six most common metals are ... . 7. Compounds are
characterized in the following way ... . 8. The third class of substances
includes ... .

Ex. 13. Translate the following sentences into Russian.

1. It is pleasant if one dedicates himself to learning about what
goes on in chemical systems. 2. The colloidal state for a substance is
one in which it exhibits colloidal properties. 3. No one has ever ob-
served these phenomena. 4. One has to remember that this reaction is
followed by an explosion. 5. One of the important problem is to obtain
water sufficiently pure to meet our needs.

Ex. 14. Speak on the topic “Basic Chemical Concepts”.

2.3. CHEMICAL ELEMENTS IN THE ECOSPHERE

Ex. 1. Read and learn the following words.

Crust — kopa; envelope — o6onouka; vast — orpomMHbIi; to refer —
oTHOCHUThCA; to be referred to as — Ha3bIBaThCS, 0003HAYATHCS; percen-
tage — MpOIIEHTHOE cojiepxkaHue; rock — ropHast mopoaa; soil — mouna;
occasionally — unorna; to distribute — pacnpeaensiTecs, pacnpocTpa-
HATBH, to accumulate — HakammBaTh, accumulation — HakoIUIEHHE,
CKOIUIeHHE; to deposit — oTiaraTh, ocaxaaTh; to estimate — OIEHUBATD;
layer — cnoif; dry — cyxoii; dust — nbuIb, Ipax, Mycop, MOPOIIOK; ave-
rage — cpeaHuil; in addition — kpome TOrO.

Ex. 2. Read and translate the following text.

Chemical Elements in the Ecosphere

There are four distinct regions of our earth environment. The rocky
and mountainous crust of the earth is called the lithosphere (Greek:
litho = stone). The envelope of gases surrounding the earth is the at-
mosphere (Greek: atmos = vapour). The hydrosphere (Greek: hydro =
water) includes the vast amount of water in lakes, rivers, oceans, and
underground deposits, the water contained in the ice and snow of the
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earth, and the water that makes up the clouds and moisture in the at-
mosphere. Within the atmosphere and hydrosphere and upon the litho-
sphere dwell the various plants and animals that constitute the bio-
sphere (Greek: bio = life). Since these four realms are interrelated and
form our normal environment, they are referred as a whole as the eco-
sphere (Greek: oikos = house).

The four portions of our environment contain elements in various
states of combinations. The Table gives the percentages by mass of the
18 elements that make up about 99.5 per cent of the ecosphere.

The lithosphere, which is made up mainly of rock and some soil,
contains combined silicon, oxygen, aluminium, and many other metals.
Most of the metals are combined in chemical compounds, and a few,
such as gold, are found only occasionally as the free uncombined met-
al. Metals are distributed within the lithosphere in very small percent-
ages. Sometimes, as a result of geological processes, certain chemical
substances are localised in the lithosphere. These accumulations of
substances are called mineral deposits. When such mineral deposits
contain elements that humans need and mining is feasible, the mineral
is called an ore. It is estimated that usable mineral deposits make up far
less than 1 per cent of the crust of the earth.

The Percentages by Mass of the Elements in the Ecosphere

Element Percentage Element Percentage
Oxygen 49.20 Chlorine 0.19
Silicon 25.67 Phosphorus 0.11
Aluminium 7.50 Manganese 0.09
Iron 4.71 Carbon 0.09
Calcium 3.39 Sulphur 0.06
Sodium 2.63 Barium 0.04
Potassium 2.40 Fluorine 0.03
Magnesium 1.93 Nitrogen 0.03
Hydrogen 0.87 Other elements 0.47
Titanium 0.58

The lithosphere consists mainly of hydrosphere and oxygen com-
bined as water. However, many elements in various dissolved forms are
found in seawater. Much salt or sodium chloride, NaCl, as well as signif-
icant amounts of magnesium and bromine are obtained from seawater.
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The atmosphere is the layer of air surrounding the earth. Air is a
homogeneous mixture of gases.

Percentage of Major Components of Dry Air by Volume

Nitrogen N, | 78.1% |Neon Ne | 1.8-107%
Argon Ar | 0.93% |Helium | He | 3.3-107%
Oxygen O, | 21.0% |Krypton | Kr | 1-107%
Carbon Dioxide | CO, |3 -107%

The atmosphere also contains variable amounts of water vapour
and dust.

The biosphere includes all plant and animal life. The major elements
that structure living matter are carbon, oxygen, and hydrogen. These ele-
ments are combined in the chemical substances of life so that average
percentage-by-mass composition of biosphere is 52 per cent oxygen,
39 per cent carbon, and 6.7 per cent hydrogen. In addition, there are over
10 elements that are found in the biosphere in small amounts. The most
important of these elements are nitrogen, sulphur, and phosphorus.

Ex. 3. Study the difference between the following terms: cent,
per cent, and percentage.

1. Cent comes from the French language (Latin — centum).

2. Per cent. Both parts of the word combination per cent are for-
sign borrowings in English. The preposition per [p] was used in the
Latin language with a number of nouns, e.g.: per capita — Ha TOJIOBY
(nymy), per annum — B TOJ, per centum — Ha COTHIO, etc.

But later the preposition per began to be used, in the English lan-
guage not only in combination with Latin words, e.g.: per man, per
hand, per minuta, per year.

Note that the preposition per may be translated into Russian by
means of different prepositions. Compare: per head — ¢ TOI0BBI, Ha TO-
JIOBY, Ha JyIIy; per year — B TOJ; per man — Ha 4ell0OBeKa.

3. Percentage. The word consists of the following parts: per — cent —
age. Per- as a part of the word has become a prefix, and -age is a noun-
forming suffix.

The word percentage denotes an abstract notion (mpoieHT, mpo-
IIEHTHOE COJIep’KaHMe, MPOIICHTHOE OTHoIIeHue). A large percentage
corresponds to the Russian — OonbIioif nmpouent, Maoro. A small per-
centage corresponds to the Russian — He0O0BIIIOM MPOIEHT, MAJIO.
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E.g.: It is found that definite percentage of the atoms of a given
element have specific masses. For example, 75.5 per cent of the atoms
of naturally occurring chloride have one mass, while 24.5 per cent of
the atoms have another mass.

Ex. 4. Mind the rules of reading mathematical expressions and
read in accordance with the model.

Model: 1.8 - 10°% — one point eight multiplied by ten to the minus
third power per cent

3-107% 53 107"% 1-107%

Ex. 5. Arrange the words that are read in rhyme.

Model: oxygen — hydrogen

Calcium, chlorine, hydrogen, radium, fluorine, nitrogen, potassi-
um, argon, sodium, carbon.

Ex. 6. Define the verbs from which the adjectives with the suf-
fix -able are formed and translate the given word combinations us-
ing the model.

Model:  drinkable water — drink + -able
Kakas? < Bojaa
KOTOPYIO MOXKHO MTUTh —> NMUTHEBAs BOIA

Measurable distances; an excusable mistake; eatable fruits; reliable
information; changeable composition; an applicable rule; variable amounts;
comparable properties; predictable results; exportable goods; the fore-
seeable future; separable components; a demonstrable distinction.

Ex. 7. Fill in the blanks with the Past Participles given below:
interrelated, distributed, polluted, accumulated, referred to as, esti-
mated.

1. Homogeneous mixtures of variable compositions are ... solu-
tions. 2. Silicon is the second most widely ... element in the ecosphere.
3. The inside temperature of the Sun is ... to be about 30,000,000°C.
4. Energy appears in many ... forms. 5. Up to 30 per cent of the river
water in the United Kingdom is ... in some way. 6. Strontium-90,
which is chemically similar to calcium, can be ... in bones and teeth.

Ex. 8. Answer the following questions.

1. What is called the lithosphere? 2. The envelope of gases sur-
rounding the earth is called the atmosphere, 1sn’t it? 3. What does the
word “hydro” mean? 4. What constitutes the biosphere? 5. What is re-
ferred to as the ecosphere? 6. Is iron the most widely distributed ele-
ment in the ecosphere? 7. What does the lithosphere consist of?
8. What is called an ore? 9. Is it oxygen or nitrogen that makes up the
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largest percentage of the atmosphere? 10. What are the major elements
that structure living matter?

Ex. 9. Find in the right-hand column opposites to the words in
the left-hand column.

free significant
homogeneous combined

of no importance | moist
underground occasionally
dry small

various miner

very often the same
major overground
vast heterogeneous

Ex. 10. Form and translate the sentences, paying attention to
the words meaning “quantity”.

few, a few, not many, some
small
moderate precious metals

The Earth certain
. a number of
contains large
great useful substances

considerable

a great, many, a lot of, plenty of

Ex. 11. Are the following statements true or false according to
the information in the text? If a statement is false, what is the cor-
rect information?

1. The hydrosphere includes the vast amounts of water in 1akes,
rivers, ocean and underground deposits. 2. The Greek word “bio”
means “vapour”. 3. The four spheres of our environment contain ele-
ments in various states of combinations. 4. The lithosphere contains sil-
icon, oxygen, aluminium, and many other metals. 5. Metals are distrib-
uted within the lithosphere in great percentages. 6. The atmosphere
contains variable amounts of water vapour and dust.

Ex. 12. Read text B using and answer the following questions.

1. What question did Mr Yuh Fukiai, a Japanese scientist, try to answer?

2. Why is the article called “Hydrogen in the Earth’s Core?

3. How does the scientist explain the deficit in the density of the
Earth’s core?



2.4. Chemical Nomenclature and Reactions 31

Hydrogen in the Earth’s Core

If the Earth’s core is made of iron, why is its density less than the
density of iron? Because, says Yuh Fukiai, of Chuo University in Ja-
pan, it has hydrogen dissolved 1n it.

Fukiai has picked up a neglected idea that water and molten iron
react to produce iron oxides and a solution of hydrogen in iron. He
claims that at the high pressures prevailing deep inside the Earth the
solubility of hydrogen in iron is sufficient to account for the measured
deficit in the density of the Earth’s outer core.

Extending the ides to examine the early evolution of the Earth, Fu-
kiai suggests that molten blobs of iron sinking to form the core of the
proto-planet may have “scavenged” both hydrogen and other dissolved
volatiles, leaving a surface layer that degassed during a violent convec-
tive overturn to produce the early atmosphere and hydrosphere. This
natural explanation for the sudden formation of the atmosphere — an
event testified to by argon isotope studies — offers a possible solution to
a long-standing geographical problem.

Ex. 13. Speak on the topic “Chemical Elements in the Ecosphere”.

2.4. CHEMICAL NOMENCLATURE
AND REACTIONS

Ex. 1. Read and learn the following words.

A. Assign the final name — npucBoUTh OKOHYATEIBLHOE Ha3BAHMUE;
confirme — moaTBepAnTh; the International Union of Pure and Applied
Chemistry (IUPAC) — MexayHapoIHbI COI03 YUCTOU U MPUKJIIATHOU
XUMHUH; temporary names — BpeMeHHbIe Ha3BaHus; prefix — mpedukc;
ending — okonuanue; products of nuclear fusion — IpoIyKTHI sIEpHO-
ro CHHTE3a; ununtrium — yHYHTPHUH; ununpentium — YHYHIEHTHI;
bohrium — 6oxpuii; calcium — xaneumii; chlorine — xmop; chloros —
xyiop; dubnium — ny6Huii; fermium — gepmuii; gallium — rannuit; he-
lium — renwmii; iodine — #ox; lead — cBuHen; limestone — M3BECTHIIK;
livermorium — nuBepmopuii; mendelevium — MeHaeaeBU; mercury —
PTYTh; neptunium — HeONTyHUM; polonium — nojxoHuii; promethium —
npoMeTuii; silicon — kpeMHuU#; tantalum — TaHTam; tin — 0JIOBO; nitric
and nitrous acids — a30THasi ¥ a30TUCTAasI KUCJIOTHI.
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B. Chemical substances (reactants) — xumudeckue BemiecTBa (pea-
TeHTHhI); to convert — mpeoOpa3oBbIBaTh; chemical bonds — xumuueckue
cBs3u; balanced chemical equations — cOanancupoBaHHBIE XUMHUUYECKHE
ypaBHEHHUS; to pose questions — CTaBUTH BOIpPOCkI; to conduct an experi-
ment — TPOBOJIUTH IKCIIEPUMEHT; periodicity — mepuoANYHOCTh; combi-
nation reaction — KOMOMHHMpPOBaHHAas peakius; decomposition reaction —
peakuus paznoxenus; single-displacement reaction — peaxuus oauHap-
Horo cmemnieHusi; double-displacement reactions — peakiusi JBOWHOTO
cMmemenus; oxidation-reduction reaction — OKHCIMTEIHLHO-BOCCTAHOBH-
TeNbHasl peakius; ionic compounds — HMOHHBIE cOoeNMHEHUS; expected
charges of cations of the metal and anions of the nonmetal — oxugaembie
3apsbpl KATHOHOB METaJlIa 1 aHHOHOB HeMeTaia; binary compounds —
OuHapHble coenuHeHus; to decompose to constituent elements — pasna-
raThCsl HA COCTaBHBIE AJIEMEHTHI; upon heating — npu HarpeBaHUU; OXi-
dation number — yucnao okucieHus; precipitation reactions — peaxiuu
ocaxkzienus; isoluble salt — HepacTBopuMas cob; to dissolve — pactBo-
psaTbes; solid — TBepbIil; precipitate — ocanok; solubility rules — npaBu-
J1a paCTBOPUMOCTH.

Ex. 2. Read and discuss text A.

Chemical Nomenclature

A chemical nomenclature is a set of rules to generate systematic
names for chemical compounds. Before a newly found element is as-
signed its final name confirmed by the International Union of Pure and
Applied Chemistry (IUPAC), its name is based on a system of tempo-
rary names. They use prefixes based on Latin and Greek numerals indi-
cating the atomic number followed by the ending — (i)um. Thus, e.g.,
livermorium (atomic number 116), the heaviest element yet and one of
the latest products of nuclear fusion, called after the research center in
Livermore, USA, was first referred to as ununhexium.

System of prefixes (and their symbols) is as follows: 0 — nil (n), 1 —
un (u), 2 — bi (b), 3 — tri (t), 4 — quad (q), 5 — pent (p), 6 — hex (h), 7 —
sept (s), 8 — oct (0), 9 — enn (e). For example: the yet unnamed element
with atomic number 113 can be theoretically called wnuntrium
(= untun+tritum) and the yet unnamed element with atomic number
115 can be theoretically called ununpentium ( = un+un+pent+ium).

From the point of history, the names of elements can be divided in-
to several groups, reflecting, for example:
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— the mineral in which they were found, e.g. calcium — from the Lat-
in word calx (= limestone), silicon — from the Latin word silex (= rock);

— the colour properties, e.g. chlorine — from the Greek word
chloros (= yellow-green), iodine — from the Greek word 10e1dés, its va-
pours are purple;

— the names of planets and stars, e.g. helium — from the Greek word
helios (= Sun), mercury — from the French word mercure, and the Greek
hero neptunium — after the name of the planet Neptun and the god;

— figures from mythology or history, e.g. tantalum — after the
Greek king Tantalos, promethium — after the Greek hero Prometheus;

— names of famous scientists, e.g. fermium — after E. Fermi, the
Italian physicist, mendelevium — after D. 1. Mendeleev, the Russian
chemist, bohrium — after N. Bohr, the Danish scientist;

— and geohraphical terms, e¢.g. polonium — after Poland, the coun-
try of M. Curie-Sklodowska, dubnium — after Dubna, the Russian cen-
tre of nuclear research, livermorium — after Livermore, the US centre of
nuclear research, gallium — after Gallia, the Latin word for France.

Symbols of chemical elements are pronounced as letters of the al-
phabet, e.g. U [ju:], H [ei¢], S [es]. There are differences in the spelling
of some names between British English (BE) and American English
(AE), for example:

in BE in AE
aluminium aluminum
sulphur, sulphate, sulphite sulfur, sulfate, sulfite

In compounds, some elements use also the Latin version of their
name: gold — aurum, iron — ferrum (e.g. ferrum oxide), lead — plum-
bum, and tin — stannum.

The difference in the valence of sulfuric and sulfurous acids is vi-
sible by the endings -ic and -ous. For example, nitric and nitrous acids
are inorganic acids of nitrogen, both containing atoms of nitrogen,
oxygen, and hydrogen. The key difference between nitric acid and
nitrous acid is that nitric acid molecule contains three oxygen atoms
bound to a central nitrogen atom whereas nitrous acid molecule con-
tains only two oxygen atoms. The same difference in endings we can
find speaking about phosphoric and phosphorous acids, sulphuric and
sulphurous acids, and etc., and oxides.

Ex. 3. Answer the following questions.

1. What does chemical nomenclature mean? 2. What valuable in-
formation can endings -ic and -ous contain concerning acids? 3. What
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system of prefixes exists in chemistry? 4. Into how many groups can be
the names of elements divided? And what do they reflect? 5. What or-
ganization creates chemical nomenclature? 6. Are there any differences
in the spelling of some chemical elements between British English and
American English? 7. What is the proper way to pronounce symbols of
chemical elements?

Ex. 4. Find Russian equivalents to the following English
names.

Nitrous acid; famous scientists; ferrum; valence; sulfuric acid; sys-
tem of temporary name; nitrous acid; atomic number; nuclear fusion;
purple; lead; sulfurous acid.

CBuHeI; cUCTEMa BPEMEHHBIX Ha3BaHW, U3BECTHHIC YUCHbBIC; Ba-
JICHTHOCTH;, a30THCTas KHUCJIOTA; JKEJIe30; a30THAs KHUCJIOTA; CEpHas
KHCJIOTA; CEPHUCTAs KUCJIOTA; aTOMHBIM HOMEp; SACPHBIA CUHTE3; (Pu-
OJICTOBBIM; aTOMHOE YHCJIO.

Ex. 5. Are the following statements true or false according to
the information in the text? If a statement is false, what is the cor-
rect information?

1. Names of elements can reflect the signs of the zodiac. 2. It is the
British Scientific Society that confirms the final name of any element.
3. Symbols of chemical elements are pronounced as letters of Latin
alphabet. 4. Polonium got its name after famous sport game polo.
5. The final name of ununhexium is Pulkovo after one of the leading obser-
vatories of the world. 6. Chlorine 1s called so due its yellow-green color.

Ex. 6. Read and discuss text B.

Chemical Reactions

A chemical reaction is a process in which one set of chemical sub-
stances (reactants) is converted into another (products). It involves
making and breaking chemical bonds and the rearrangement of atoms.
Chemical reactions are represented by balanced chemical equations,
with chemical formulas symbolizing reactants and products.

For specific chemical reactants, two questions may be posed about
a possible chemical reaction. Will a reaction occur? And what are the
possible products if a reaction occurs? We will focus only on the se-
cond question. The most reliable answer 1s obtained by conducting an
experiment — mixing the reactants and then isolating and identifying
the products. We can also use periodicity, since elements within the
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same group in the Periodic Table undergo similar reactions. Finally, we
can use rules to help predict the products of reactions, based on the
classification of inorganic chemical reactions into four general catego-
ries: combination, decomposition, single-displacement, and double-
displacement reactions.

Reactions may also be classified according to whether the oxida-
tion number of one or more elements changes. Those reactions in
which a change in oxidation number occurs are called oxidation-
reduction reactions. The oxidized element increases its oxidation num-
ber while the reduced one decreases its oxidation number.

In combination reactions, two substances react to produce a single
compound. One type of combination reaction involves two elements.
Most metals react with most nonmetals to form ionic compounds.
The products can be predicted from the expected charges of cations of
the metal and anions of the nonmetal. For example, the product of the
reaction between aluminum and bromine can be predicted from the fol-
lowing charges: 3+ for aluminum ion and 1- for bromide ion. Since
there is a change in the oxidation numbers of the elements, this type of
reaction is an oxidation-reduction reaction.

When a compound undergoes a decomposition reaction, usually
when heated, it breaks down into its component elements or simpler
compounds. The products of a decomposition reaction are determined
largely by the identity of the anion in the compound. The ammonium
ion also has characteristic decomposition reactions. A few binary com-
pounds decompose to their constituent elements upon heating. This is
an oxidation-reduction reaction since the elements undergo a change in
oxidation number.

Precipitation reactions are those in which the reactants exchange
ions to form an insoluble salt — one which does not dissolve in water.
Reaction occurs when two ions combine to form an insoluble solid or
precipitate. We predict whether such a compound can be formed by
consulting solubility rules. If a possible product is insoluble, a precipi-
tation reaction should occur.

Ex. 7. Complete the sentences using the information from the text.

1. ... occurs when two ions combine to form an insoluble solid or
precipitate. 2. ... two substances react to produce a single compound.
3. At ... a heated compound breaks down into its component elements
or simpler compounds. 4. The classification of inorganic chemical reac-
tions helps to ... . 5. Chemical reaction involves making and breaking
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...and ... . 6. Mixing the reactants and then isolating and identifying
the products are important parts of ... . 7. If binary compounds decom-
pose to their constituent elements upon heating, the elements undergo a
change in ... . 8. A ... is a process in which one set of reactants are
converted into products.

Ex. 8. Translate the following sentences into English.

1. Te peakmuu, B KOTOPBIX H3MEHSIETCS CTETICHb OKHCIICHUS, Ha3bI-
BAIOTCSl OKUCIHUTEIbHO-BOCCTAHOBUTENBbHBIMU. 2. IIpoayKThl peakuuu
Pa3N0KEHUS B 3HAUUTENILHON CTENEHU ONPENEIIOTCS UACHTUYHOCThIO
aHHOHA B coeauHeHnH. 3. Ecim BO3MOXKHBIN MPOAYKT HEPACTBOPUM,
JOJDKHA TMPOM30MTH peakuus ocaxiaeHusd. 4. XUMUYECKUE pEeaKLHH
NPEJICTaBICHbl COAaHCHPOBAHHBIMU XHUMHYECKHMMH ypPaBHEHUSIMU C
XUMHYECKUMU (POpPMyJIaMH, CUMBOJIM3UPYIOIMIUMH pPEAreHThl U MPO-
IOYKTBL. 5. DTO OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS PEAKIIMS, KOI/1a IPH
HarpeBaHUM HECKOJbKO OWHApHBIX COEJUHEHUN pasjararoTcsi Ha
COCTAaBIIAIOIIME UX 3JEMEHThl. 6. MBI MOXEM HCHOJIb30BATH MEPHO-
JTUYHOCTh, TaK KaK JIEMEHTHI B MpejeiaX OJHOW W TOW K€ TPYIIIHI B
NEPUOJNYECKON TaONMIe MOABEPraloTCs aHaJOTUYHBIM PEaKLHSIM.
7. BONBIIMHCTBO METAJIOB BCTYNAKOT B PEAKIHUI0 C OOJIBIIMHCTBOM
HEMETaJNIOB ¢ 00pa30BaHUEM HMOHHBIX COEAMHEHUII.

Ex. 9. Match the reactions with their definitions.

1. Precipitation a) also known as analysis reaction, a type of
2. Reduction chemical reaction in which one reactant yields
3. Combination two or more products

4. Decomposition b) the process of conversion of a chemical sub-

stance into a solid from a solution by converting
the substance into an insoluble form or a super-
saturated solution
c) reaction in which a reactant in a chemical re-
action gains one or more electrons; occurs in
conjunction with oxidation reactions, in which a
reactant loses one or more electrons
d) also known as a synthesis reaction; a reaction
where two or more elements or compounds
(reactants) combine to form a single compound
(product)

Ex. 10. Find English equivalents to the following formulas us-
ing proper titles of chemical elements from the table in the end of
this book according to the model. Give their Russian titles.
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Model:

Cu,0 — cuprous oxide (oxkcua meau 1), CuO — cupric oxide (oxcua
menu 2), H,O — dihydrogen oxygen (Boza)

1. Nzo, F6203, SiOz, NO, FeO.

2. Silicon dioxide, ferric oxide, nitric oxide, ferrous oxide, nitrous
oxide.

Ex. 11. Study rules of reading chemical formulas.

How to Read Chemical Reactions

+ is read: plus, and, together with, react with;

— 1s not read (it designates one bond);

= 1s read: give, form, produce;

— 1s read: give, pass over, lead to;

< 1s read: forms and 1s formed from;

C + O, — CO; is read: C plus O two give CO two or one atom of
carbon reacts with one two-atom molecule of oxygen and produces one
molecule of carbon dioxide;

2H; + O, — 2H,0 is read: two molecules of H two plus O two
give two molecules of H two O. Another variant: two atom-molecules
of hydrogen react with one two-atom molecule of oxygen and produce
two molecules of water;

N, + 3H; <> 2NHj; is read: N two plus three molecules of H two
form and are formed from two molecules of NH three.

Reading of an equation: Zn + H,SO4 <> ZnSO,4 + H,.

The “plus” sign on the left of the arrow means “reacts with”; the
arrow means “forming” or “producing”; and the “plus” sign on the
right of the arrow means “and”.

So this equation is read: “One atom of zinc reacts with one mole-
cule of sulphuric acid producing one molecule of zinc sulphate and one
molecule of hydrogen.”

Ex. 12. Speak on the topic “Chemical Nomenclature and Re-
actions”.



Part 3

CHEMICAL TECHNOLOGY

OF SUBSTSNCES, MATERIALS,
AND ARTICLES

3.1. WATER

Ex. 1. Read and memorise the following words.

Surface — moBepxHOCTH; to exist — cymecTBoBaTh; celestial — He-
OecHbliif; feature — yepra, 0COOEHHOCTH; primeval — MEpPBOOBITHBIM,
nepBo3iaHHol; abundant — OOWIIBHBIN, pacpOCTPAHEHHBIN, W300MITY-
romuif; dependent — 3aBucumbii; medium — cpeaHUN, YMEpPEHHBIN;
transfer — nepenoc; slightly — ciierka, HemMmHOro, He3HaUMTENBHO; Solar —
COJTHEUHBIN; to transpire — oOHapyxkuBaThcs; fluctuation — xonebanue;
to condense — koHAeHCUpOBaThes; droplet — kamenbka; tiny — Kporeu-
HbIN, KPOXOTHBIM, HE3HAYNUTEIbHBIN, MA3CPHBIN, MEJILYANUIIINN, MaJICHb-
KWil; particle — wactuia; to precipitate — ocaxknaTthesi; particulate —
YaCTUYHBIN, (PpakiMOHHBIN; hail — rpaj.

Ex. 2a. Study examples of noun + noun combination.

English allows us very often to put another noun in front of the
noun, and sometimes two or three, e.g.: heat transfer, steel bar, and
carbon dioxide. The relationship between the two nouns may vary quite
a lot, as you can see from these examples:

Steam consumption = the consumption of steam; metal tubes =
= tube made of metal; heat treatment = treatment with or by heat; fric-
tion losses = losses caused by friction.

Ex. 2b. Expand these [noun + noun] phrases to show the full
meaning.

surface water life cycle

water vapour mercury thermometer
weather fluctuations air supply
environment protection | earth crust

energy transfer cylinder design

sea salt ice crystals

cloud particles water droplets
ground water life forms
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Ex. 3. Form the nouns from the verbs given below according to
the model.

Model: [v+-(at)ion — n], e.g.: demonstrate — demonstration, de-
termine — determination.

Evaporate, condense, concentrate, form, precipitate, accumulate,
fluctuate, percolate, estimate, transpire.

Ex. 4. Read and translate the following word combinations.

mass solar surface
heat | transfer natural | radiation ground, sea | water
energy artificial subsurface

Ex. 5. Translate the sentences containing the Infinitive Con-
struction (Complex Subject).

Model: Nowadays science is known to contribute to every aspect
of man’s life. — MI3BecTHO, 4TO B Hallld AHU HayKa BHOCUT CBOM BKJIaJl
BO BCE aCIEKTHI )KU3HU YEIIOBEKA.

1. In a solution made up of water and alcohol, the water is con-
sidered to be the solvent (pactBoputeins) if it is present in the greater
amount. 2. As the liquid cools, a point is reached then the liquid is
said to have changed to the solid state. 3. Aluminium is known to be
the most abundant metal in the crust of the earth. 4. If a deposit of
iron contains 20 g of iron in each 100 g of ore, the ore is said to con-
tain 20% iron by mass. 5. The practice of science seems to spring
(mpoucxonuth, naBaTh Hauaso) from the desire of humans to knew
about and describe physical reality and to accumulate knowledge.
6. A penny was found to contain about 3 - 10** copper atoms.
7. Water is thought to have existed in the celestial materiel from
which the earth might have been formed billions of years ago.
8. The waters of the primeval oceans are thought to be the birth-
place of primitive life forms.

Ex. 6. Read and translate text A.

Water

Water, the compound that covers nearly three — quarters of the sur-
face of the earth, is thought to have existed in the celestial material
from which the earth might have been formed billions of years ago.
Water has played a significant part in forming the physical features of
the earth. It is the only common substance that exists in the environ-
ment in all of the three states of matter: solid, liquid, and gas.
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The waters of the primeval oceans are thought to be the birthplace
of primitive life forms. All forms of life are dependent on water and, to
varying degrees, are composed of water. Ancient civilisations devel-
oped in regions of abundant water. Water has served as a source of en-
ergy and a medium of energy transfer that has allowed the development
of industrial societies.

It is estimated that the total volume of the water of the hydrosphere
is 1.5 billion cubic kilometres. Over 97 per cent of water are in the
oceans. Slightly more that 2.6 is in the form of ice and snow in the po-
lar icecaps and glaciers. The remainder is made up of the surface and
subsurface waters of the lithosphere and the water vapour and clouds of
the atmosphere.

The waters of the hydrosphere are continuously being transferred
from the oceans to the land areas and back to the oceans in cyclic pro-
cess called the water cycle.

Water vapour formed by evaporation from the oceans, lakes,
rivers, or soil by solar radiation or transpired from the leaves of
plants may travel long distances in the atmosphere. Weather fluctua-
tions are accompanied by increasing and decreasing concentrations
of atmospheric water vapour. Some of the water vapour condenses
into clouds of water droplets or ice crystals. Interestingly, the for-
mation of clouds occurs when condensation occurs on tiny particu-
lates of dust, smoke, and sea salt in the air. Precipitation depends on
these particulates that serve as nuclei upon which the cloud particles
grow. When the particles are large enough, they fall to the earth as
rain, hail, or snow.

A portion of the evaporated waters of the oceans is deposited as
fresh water on the land. The water that reaches the lithosphere may al-
most immediately reevaporate or accumulate in lakes, streams, or rivers
as surface water. However, much of the precipitation percolates
through the soil and becomes ground water. A portion of the precipita-
tion is captured in the snow packs of mountains and in the polar icecaps
and glaciers. Some of the water passes through the life cycle of animals
and plants serving as a source of hydrogen in photosynthesis and a
component of living cells.

Notes

There are a few words taken over from Latin and Greek that still
retain their original plurals.
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Latin | medium — media

stimulus — stimuli

stratum — strata

nucleus — nuclei

Greek | analysis — analyses

Crisis — crises

hypothesis — hypotheses
phenomenon — phenomena

Ex. 7. Find in the text the English equivalents of the following
word combinations.

Kocmuueckoe BemiecTBO (HeOECHBIN Marepual); BakHasi POJib;
pacnpoCcTpaHEHHOE BELIECTBO; B PA3JIMYHON CTENEHU; APEBHSS LIUBU-
JU3alys; UHIYCTPUAIbHOE OOIIECTBO; MOJSPHBIE JIbJAbI; MOBEPXHOCT-
HbIE BOJbI; MTO3EMHBIE BOJIbI; COJTHEUHAS pajualus; OOJIbIINE PacCTo-
SHUSI; YBEJIMYMBAIOIIASCA KOHIEHTPALMs; TPYHTOBAas BOJA; IUIOTHBIM
CHE)XHBII ITOKPOB B TOPax; )KUBbBIE KIETKH.

Ex. 8. Find in the right-hand column synonyms to the words in
the left-hand column.

significant the rest
common very ancient
slightly more | at once
primeval to take place
the remainder | important

to occur a bit more
immediately | usual

Ex. 9. Translate the sentences expressing the idea of “depen-
dence”.

1. You can depend on the aircraft. 2. The aircraft depends on its
wings and engines to provide lift. 3. Sweden i1s dependent on her
hydroelectric resources for power. 4. The size of the motor depends
on the amount of power it has to produce. 5. The metal will expand
or contract depending on the fact whether the temperature rises or
falls. 6. Precipitation depends on particulates that serve as nuclei
upon which the cloud particles grow. 7. All forms of life are de-
pendent on water.

Ex. 10. Answer the following questions.

1. What is water? 2. How many states does water exist in? 3. What
is the birthplace of primitive life forms? 4. It is estimated that the total
volume of the water of the hydrosphere is 1.5 billion cubic kilometres,
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isn’t it? 5. What process is referred to as the water cycle? 6. May water
vapour travel long distances in the atmosphere? 7. What are weather
fluctuations accompanied by? 8. How does the formation of clouds oc-
cur? 9. Does much or little of the precipitation percolate through the
soil? 10. It’s interesting to know if water takes part in the process of
photosynthesis in living cells?

Ex. 11. Are the following statements true or false according to
the information in the text? If a statement is false, what is the cor-
rect information?

1. Water has played a significant part in forming the physical
features of the earth. 2. Water exists in two states of matter: solid
and liquid. 3. The waters of the primeval oceans are considered to be
the birthplace of primitive forms of life. 4. Only water serves as a
source of energy. 5. Slightly more than 2 per cent of water are in the
form of ice and snow in the polar icecaps and glaciers. 6. The for-
mation of clouds occurs when condensation occurs on huge particu-
lates of dust, smoke, and sea salt in the air. 7. Some of the water
passes through the life cycle of animals and plants serving as a
source of hydrogen.

Ex. 12. Read and translate text B. Answer the questions.

1. What kind of water can be obtained from seawater with the help
of an electrodialysis installation?

2. Why do the crews of fishing ships need a great deal of quality
fresh water?

3. What does every ship possess?

4. What is the desalting technology described based on?

Spring Water on Board Ship

Water almost spring'-like in quality can be obtained from seawater
with an electrodialysis installation”.

The crews’of fishing ships staking long cruises need a great
deal of quality fresh water, which comes to the fishing areas by
tankers and transport ships. Almost every ship has a desalting in-
stallation, but the resulting distilled water has very little of the mi-
neral salts needed by the organism. Therefore, the desalting techno-
logy has been improved by using ion-exchange membranes, which
allow only positive or oily negative ions to pass through. By this
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means the specialists are able to regulate the composition of the
salts, and now the water obtained is almost spring-like in taste and
composition.

Notes

1Spring — POJIHUK.

*Installation — YCTaHOBKA.

Crew — KOMaH1a.

Ex. 13. Speak on the topic “Water”.

3.2. METALS AND NONMETALS

Ex. 1. Read and memorise the following words.

A. Lustre — Oneck; conductivity — nmpoBoaumocTb; hardness —
TBEPIOCTbh, MPOYHOCTH; density — mioTHOCTh; ductility — KOBKOCTB;
Viscosity — BA3KOCTb, TATYUYECTh; to shape — mpuaaBate hopmy; to melt —
TasATh, IJIABUTH; brittle — Xxpynkuit, ToMkuii; soft — msarkuit; to account
for — 00BsacHATD; shell — obGonouka; to reduce — ymeHnsIaTh, COKpa-
11aTh, BOCCTAHABIMBATH; agent — AEHCTBYIOIIas CUJla, ar€HT, BEIIECTBO;
to gain — moyy4yarh, IpuoOpeTaTh; to release — ocBoOoOx1aTh; alkali —
IIeJa049b; acid — KUCIoTa.

B. Common — o0mui, 0ObIYHBIN, pacHpPOCTPaHEHHBIN; to com-
prise — COCTaBJIsATh, BKJIIOUATh; measure — Mepa; to measure — u3me-
path; alloy — cmnas; silver — cepebpo; specific gravity — yaenbHbIH
BEC; pure — YUCTHIH; t0 occur — Cay4aThesl, BCTPEUYaThCsl; OCCUrrence —
MECTOHaXO0XKJI€HUEe, MECTOpPOXKAEHUE, 3aneranue; quality — kauecTBo;
property — cBoicTBO; to refine — ounmath; to exclude — uckirouats;
to accomplish — BeImonHATE; to alienate — otnansaTe; bodywork — ky-
30B; constituent — cocTaBHas 4acTh YETO-TO.

C. Capacity — ctocoOHOCTB; pronounced — ONpeAeIeHHbIN; €XCESS —
n30bITOK, H3nuiIeK; exceedingly — upe3Bbluaiino; to attest to — cBuze-
TEIBCTBOBATh, cohesive force — cuna cuernieHus; diamond — aiamas; lat-
tice — (kpucrammuueckas) pemerka; bond — cBsa3p; weak — cia0ObIif;
to give rise to — JaBaTh Hauyalo, BBI3BIBATh, MPUBOAUTH K; intrinsic —
npucyuuii; semiconductor — noaynpoBOAHUK; silica — OKCHT KpEMHUS,
KpemHeseM; sand — necok; clay — rimHa; to prepare — NpUroTaBiIuBaTh;
furnace — neun; device — ycTpoiicTBo; to dilute — pazbaBisiTh; brick —
KUpIuY; glass — cTeKIo.
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Ex. 2. Find Russian equivalents for each word family.

hard a hardness n harden v

oxide n dioxide n oxidize v

oxidation n an oxidizing agent

conductive a conductor n conduct v

conductivity n non-conductor n

reduction n —a a reducing agent n reduce v

alkaline a alkalinity » alkalize v

alkali n alkalization n

acidic a acid n acidify v
acidification n

basic a basicity n basify v
base n

Ex. 3. Read and translate text A.

Metals and Non-Metals

Metals and non-metals differ by their physical and chemical
properties.

The general physical characteristics of metals are high luster, good
electrical conductivity, hardness, high density, malleability (ability to
be shaped), and ductility (ability to be drawn out to a thin wire). While
the general properties of the non-metals are opposite to the properties
of the metals, they are generally poor conductors of heat and electricity,
often have low melting and boiling points, and are not lustrous. Also, if
they exist as solids at ordinary temperatures, non-metals are generally
brittle and soft.

It should be mentioned that the physical properties of metals vary
from metal to metal. For example, mercury is a liquid at room tempera-
ture while tungsten (wolfram) melts at 3,416°C. The alkali metals, such
as sodium, can be cut with a knife, but most metals are too hard to be
cut in this way. Several non-metals exist as gases at ordinary tempera-
tures, such as hydrogen, nitrogen, oxygen, fluorine, and chlorine.
The differences in the atomic structure of metals and non-metals ac-
count for basic differences in their properties.

Metals have few electrons in the outer shell of the atom, usually
less than four. They form ions by losing electrons and are said to be
electropositive, since the ions formed are positive and are deposited at
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the cathode in electrolysis. That is why metals are good reducing
agents, this being their main chemical property. Besides, metals do not
combine with each other. Most of them combine with non-metals,
however, and for this reason they usually occur in nature combined
with such non-metals as oxygen and sulphur. The salts of metals are
electrovalent and the oxides are also electrovalent and basic. Metals
usually react with acids, to produce hydrogen.

On the other hand, non-metals have four or more electrons in the
outer shell of the atom. They form ions by gaining electrons and pro-
duce negative ions, which travel to the anode in electrolysis. For this
reason they serve as oxidising agents in oxidation-reductions. Non-
metals combine with metals, and also some of them combine with each
other, such as in compounds of nitrogen and oxygen, hydrogen and
sulphur, or carbon and chlorine. The chlorides and oxides are covalent,
and oxides are acidic. Non-metals may be oxidised by concentrated
acids, but no hydrogen is released.

Ex. 4. Find in the right-hand column opposites to the words in
the left-hand column:

hard non-conductor
malleable high
conductor negative

lose similarity

low inner
difference gain

oxidise brittle

positive reduce
concentrated | soft

outer dilute

Ex. 5. Read and translate text B.

Aluminium

It is the commonest metal in the Earth’s crust, comprising some
8 per cent of it. But it was not until the early part of this century that
aluminium could be produced in large quantities. Now it is one of the
six most used metals in industry and technology. This is a measure of
the useful properties that aluminium and its alloys possess.

Aluminium is a silvery-white metal. It has an atomic number of
13 and molecular weight of 2.7. The specific gravity is about 2.7.



46 Part 3. CHEMICAL TECHNOLOGY OF SUBSTSNCES

The melting point of pure metal is about 660°C. Aluminium is pro-
duced only from bauxite. Large deposits of bauxite occur in many parts
of the world. High-grade bauxite must be first refined to exclude the
impurities. This refining operation produces alumina of the high purity,
from which pure metallic aluminium is obtained.

Separating the metal from its oxide is accomplished electrolytical-
ly by passing the electric current through a solution of alumina. Molten
aluminium is deposited on the bottom of the cell.

Aluminium and its alloys are the least dense of all the important
metals used for structural purposes. This property makes them particu-
larly useful wherever weight is an important factor. The bodywork of
trains, buses, trucks, boats, and especially aeroplanes is now frequently
constructed of aluminium or aluminium alloys. And even where light-
ness 1s not an essential factor, the attractive appearance of aluminium it
a popular choice.

Chemically aluminium has a valence of 3+ and may be either acid-
forming or base-forming. Thus, with the common acids it forms salts,
such as chloride, nitrate and sulphate, whereas with strong bases, alumi-
nates are formed. In aluminates, the aluminium oxide forms an acid part.

Alumina. The most important compound is the oxide AL Os. It ex-
ists in several crystalline forms, of which corundum is the most com-
mon and the most important, its extreme hardness makes it useful as an
abrasive, for grinding wheels and emery powders. Most of the corun-
dum used in emery powders is made synthetically by smelting bauxite
with carbon in an electric furnace. Transparent red and blue corundum
crystals are precious stones named ruby and sapphire. Rubies are now
obtained artificially by fusing alumina in an electric furnace. They are
used not so much for decoration as for the technical purposes such as
for the manufacture of precision instrument parts, for the jewels in
watches, etc. Non-transparent corundum crystals containing considera-
ble impurities are known as emeries.

Calcinated alumina 1s available in different degrees of calcina-
tion' both ground and unground. The most important characteristics
of calcinated alumina include high chemical purity, high density,
high melting point (2,040°C), relative chemical inertness, good
thermal conductivity and heat-shock resistance, and high electric re-
sistivity at normal and elevated temperature. The abrasive industry is
one of the largest fields for calcinated alumina. In refractory bricks
the introduction of alumina gives higher strength and better stability
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trader load at high temperatures, better resistance to corrosion, slags
and gases, and reduced porosity and shrinkage. Besides, calcinated
alumina is widely used in ceramics, in glass and porcelain electric
insulators. Low-soda alumina is calcinated alumina with low residu-
al’ soda content. Ceramics has high dielectrical strength, good re-
sistance to mechanical and thermal shock, and can withstand high
voltage at very high frequencies. Reactive alumina combines high
thermal reactivity and low firing shrinkage. High-purity alumina has
a purity of 99.92 to 99.95 per cent. It contains less than 0.01 per cent
Na,O for uses in electronics, mechanical and nuclear ceramics and
for basic alumina studies.

Notes

'Calcination — mpoxaTHBaHue, OGKHT.

*Residual — 0CTATOUHBIIA.

Ex. 6. Answer the following questions.

1. What is the commonest metal in the earth’s crust? 2. How many
per cent of the earth’s crust does it comprise? 3. What are characteristic
features of aluminium and its alloys? 4. Is aluminium produced only
from bauxite or from other ores as well? 5. High-grade bauxite contains
from 50 to 60 per cent aluminium oxides, doesn’t it? 6. What do we get
after the refining operation? 7. What is the method of separating alu-
minium from its oxide? 5. Why 1s aluminium so important for structur-
al purposes? 9. Wat does aluminium form with common acids and
strong bases?

Ex. 7. Remember the following “constant” words and translate
the sentences: contain, consist, comprise, constitute, compose,
include, make up, form, content, content, component, constituent,
container, and composition.

1. The gas contains about 50% of carbon monoxide. 2. The mois-
ture content was about 5 per cent. 5. He emptied out the contents of the
box. 4. A tank is a large container for holding liquids. 5. The class con-
sists of twenty five students. 6. The atmosphere comprises a number of
gases. 7. The machine is composed of several different parts. 8. Cast-
iron is made up of about six different substances. 9. The factory pro-
duces components for aircraft. 10. The composition of cast-iron is dif-
ferent for different purposes. 11. Twenty five students constitute the
class. 12. A number of gases form the atmosphere. 13. Ferrite and car-
bon are the constituents of mild steel. 14. The students in the class in-
clude three from Germany and four from France.
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Ex. 8. Are the following statements true or false according to
the information in the text? If a statement is false, what is the cor-
rect information?

1. In the 18th and 19th centuries aluminium could be produced in
large quantities. 2. Aluminium is a bluish-grey metal. 3. Aluminium
has an atomic number of 13 and molecular weight of 27. 4. Aluminium
is produced from many ores. 5. High-grade bauxite contains from 50 to
60 per cent aluminium. 6. Separating the metal from its oxide is done
electrolytically. 7. Aluminium and its alloys are the densest ¢ of all the
important metals.

Ex. 9. Find in the right-hand column opposites to the words in
the left-hand column.

common pleasant-looking
comprise | carry out
produce take away

occur aim

exclude found often
accomplish | make up
purpose purify

attractive exist

refine manufacture

Ex. 10. Which word is not associated with aluminium and its
alloys?

pure metallic common
molten important acid-forming
useful reddish attractive

Ex. 11. Look at the table and make up 9 short paragraphs as it
is given in the model below.

Model: At ordinary temperatures chromium is a solid. It melts at
1,900°C. It becomes a liquid at this temperature.

Metals MelFing Liquids Boil_ing Gases Boil_ing
Point Point Point
Chromium (Cr) | 1,900°C |Sulphuric acid| 338°C |Carbon mo-| 191°C
(H,SO,) noxide (CO)
Copper (Cu) 1,083°C Nitric acid 83°C |Sulphur di-| 10°C
(HNO;) oxide (SO,)
Aluminium (Al)| 660°C |Carbon tetra-| 77°C |Chloride (Cl)| 34°C
chloride (CCly)
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Ex. 12. Read text C.

Silicon

Silicon is situated in the fourth group of the Periodic Table directly
below carbon, being a full analogue of the latter. Like carbon, silicon
can both lose and gain electrons, but its capacity for gaining electrons,
and therefore its non-metallic properties, are somewhat less pro-
nounced than those of carbon.

Elementary silicon is a grey crystalline substance with a metallic lus-
tre. It 1s exceedingly brittle. Silicon has a specific gravity of 2.48 and
atomic mass of about 28. Its high melting point (1,410°C) and boiling
point (2,355°C) attest to the presence of strong cohesive forces within the
crystal. Actually, silicon possesses the same crystal structure as diamond.
In comparison, diamond melts at temperatures in excess of 3,500°C. From
this view, the four bonds holding each silicon atom 1n its lattice position
are considerably weaker than the corresponding bonds in diamond. This
gives rise to the intrinsic semiconducting properties of silicon.

Silicon is the second most abundant element in the Earth’s crust. It is
never found free in nature but only in oxy-compounds, such as silica and
the silicates, which compose most of the Earth’s crust. Silicon occurs in
sand, rocks, clays, asbestos, mica, precious stones, quartz, and etc.

Silicon is prepared by reducing silica (Si0;) with carbon is electric
furnace employing carbon electrodes.

Electrode
Si0,+3C - Si+2CO
Heat

High-purity silicon is prepared by zone refining or thermal decom-
position of HSiCl; (thrichlosilane) in an atmosphere of hydrogen and
may be used as the starting material for silicon resins, oils, semiconduc-
tor devices, such as diodes, rectifiers, transistors, and solar batteries.

Silicon is relatively inert. At ordinary temperatures it combines di-
rectly only with fluorine. When heated, it combines readily with oxy-
gen, sulphur, and the halogens. In addition, useful organosilicon deriva-
tives have been prepared.

Silica. Silicon dioxide, or silica, is one of the most common chemi-
cal compounds. Pure SiO, crystals are found in nature in three polymor-
phic forms, the most common of which is quartz. Sand, agate, onyx,
opal, amethyst, and flint' are silicon dioxide with traces® of impurities.
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Fused quartz is used to make crucibles and laboratory vessels that
must be heated to extremely high temperatures. It has such valuable
properties as a high softening point (about 1500°C) and very low coef-
ficient of thermal expansion’. When heated quartz expands very little
and, therefore, it is not likely to crack even if it is cooled rapidly and
unevenly.

The forms of silica are some of the truly important crystal struc-
tures, not only because silica itself is such an abundant and useful sub-
stance, but also because the (Si0,) structure is the fundamental unit in
most minerals. SiO, crystals have two main features: (1) each silicon
atom is at the centre of a tetrahedron® of four oxygen atoms, (2) each
oxygen atom is midway between two silicon atoms. Billions upon bil-
lions of such tetrahedral are tightly linked’, in three dimensions, in each
grain of sand® on the beach or in desert.

Silicon dioxide is an acidic oxide. Though it is practically insolu-
ble in water, it does dissolve in such bases as sodium hydroxide.

Notes

'Flint — kxpemeHs. *Tetrahedron — TeTpasup.

*Traces — CIIeIbl. *Tightly linked — TecHO CBs3aHHBDII1.

’Expansion — pacimpenne.  °Grain of sand — mecqmHKa.

Ex. 13. Find in the right-hand column opposites to the words in
the left-hand column.

in excess of | use

possess inactive

employ get ready

inert more than
prepare have
decompose | component
constituent | combine

force holding together
unite be the case of
give rise to | strength
cohesive separate into parts

Ex. 14. The verb “possess” is often used to replace the “have”
in scientific writing. Use the correct form of possess in place of have

in the following sentences.

1. Neutrons do not Zave an electric charge. 2. Since atoms Aave the
same number of protons as electrons, the whole atom is electrically
neutral. 3. Silicon Aas the same crystal structure as diamond. 4. Urani-
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um is an example of an element that sas a large number of electrons.
5. Isotopes of the same element save the same chemical properties but
slightly different physical properties. 6. Metals are good electrical con-
ductors, which indicates that the electrons they have are mobile.
7. Substances having the properties opposite to those of acids are
known as bases.

Ex. 15. “That” and “those” are often used to avoid repeat-
ing a noun when it occurs more than once in the same sentence,
e.g.:

The number of electrons equals the number of protons.

The number of electrons equals that of protons.

Use that and those in the following sentences.

1. The simplest atom is the atom of hydrogen. 2. The orbits of
electrons may be compared to the orbits of the planets. 3. A molecule
of water is smaller than the molecule of a protein. 4. The particles in a
suspension are larger than the particles of a colloid. 5. A molecule of
water possesses 3 atoms, and the molecule of carbon dioxide also pos-
sesses 3. 6. The ions of hydrogen combine with the ions of hydroxyl
and neutralize their charges. 7. The electric charge of a proton is posi-
tive, but the electric charge of an electron is negative. 8. Nonmetallic
properties of silicon are less pronounced, than the nonmetallic proper-
ties of carbon.

Ex. 16. Find in the text the English equivalents of the following
word combinations.

Hemeramnuueckue CBOMCTBA; HECKOJBKO MEHEE BBIPAKECHHBIN;
YpEe3BbIYAMHO XPYIKHUM; OJJMHAKOBOE KPUCTAJUIMYECKOE CTPOEHUE; IO-
JIO)KEHHWE B KPUCTAJUIMUECKOW PEIIeTKE; MPUCYIIUE KPEMHUIO TOJTY-
MIPOBOJHUKOBBIE CBOWMCTBA; KPEMHUW BBICOKOM YHCTOTBI; 30HHAs
OUYHCTKA; TEPMUUYECKOE DPA3IOKEHNE; UCXOIHBINH MaTepHall; MOJIYIPO-
BOJHHUKOBBIC YCTPOMCTBA; COJTHEUHBIC OaTape; KpEMHUHOPTaHUYECKHE
MIPOU3BOIHBIE.

Ex. 17. Arrange the words so as to obtain meaningful sen-
tences.

1. Silicon, grey, is, a, crystalline, elementary, substance. 2. The same,
structure, possesses, silicon, crystal, as, diamond. 3. Nature, never, free,
in, silicon, found, in. 4. Silica, prepared, reducing, silicon, is, by. 5. Sil-
icon, ordinary, temperatures, combines, at, with, fluorine. 6. Concrete,
silicon, main, the, is, component, of.

Ex. 18. Speak on the topic “Metals and Nonmetals”.
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3.3. GASES. NITROGEN. RADON

Ex. 1. Read and memorise the following words.

A. Nonliquefied gases — HecxKKeHHBbIE ra3bl; ambient temperature —
TeMIepaTypa okpyxkatoieit cpenpr; psig (pound-force per square inch
gauge) — (GyHT-cWIa Ha KBaJpaTHBIA AIOWM (T. €. mpuOOpHOE JaBiie-
HUe, N30BITOUYHOE HaJl aTMOocepHbIM); nitrous oxide — OKcUJ a3oTa,
Becensui raz; dissolved gases — pacTBopeHHbIE Tra3bl (T. €. OanaHc,
P KOTOPOM KOJMYECTBO PACTBOPEHHOTO Ta3a MPOMOPIHOHATHHO
napuraibHOMY JaBICHUIO B razoo0pa3Hoi (ha3ze HaJ MOBEPXHOCTHIO
BOJIbI); porous mass — mopucrtasi Macca; fuel gas — TomiuBHBIN Tas3,
roproyuil rasz, razoBoe ToriuBo; liquefied petroleum gas (LPG) —
CKMKEHHBIN mpupoaHbiid ra3; fumigant / sterilant gas — ¢pymurant /
CTEPWIN3YIONUN Ta3 (T. €. OMAaCHBIC Ta3bl, UCIOIb3yEeMbIe METUITNH-
CKHUMH U IPYTHUMHU YUPESKIACHUSMH JUIS CTEPUITU3ANUN MEIHITTHCKUX
MPUHAICKHOCTEH, KOTOPBIC HETB3sI CTEPUITU30BAThH C TTIOMOIIBIO TETI-
Ja WK Tapa); vermin — Bpeautenb; sterilize medical supplies — cte-
pUIN30BaTh MEAUILIMHCKHUE NPUHAAJICKHOCTH; In contrast to — B OTJIH-
ype OT; 1nactive element — HeakKTUBHBIN dJIeMeHT; odor — 3amax; dis-
solve readily — nerko pactBopsiercsi; gunpowder — mopox; destructive
power of explosives — pa3pymiuTenbHasl cujia B3pbIBYATHIX BEIIECTB;
rapid breakdown of molecules — ObIcTpBIil pacnaa moiieky; give off
heat — BeIICIATH TeIO; cause smth to expand — BI3BIBaTH paciivupe-
Hue; rapid combustion — ObICTpoe cropanue; pea — ropox; alfalfa —
morepHa; nitrogen fixation — gukcanus azota; hydride — rugpun; at
one extreme — ¢ OJHOM CTOPOHBI; ammonia — aMMHaK; nitride — HUT-
pun; electronegativity — 3JIeKTpOOTPUIIATENBHOCTS; interstitial — uH-
TepCTULMANBHBIN; encountered in protic solution — BcTpeyaromuiics B
MIPOTOHHOM pacTBoOpe; nitrate — HUTpaT; Bismuth oxynitrate — okcu-
HuTpat Bucmyra.

B. Cordite — xopauTt; smokeless propellant — 6e31bIMHBIN 3apsiy
O0oenpunaca; gunpowder — mopox; charcoal — npeBecHblil yrois;
potassium nitrate — HUTpaT Kanus; firearms — OTHECTPETLHOE OPYXKUE;
fireworks — geliepBepku; nitric acid — a30THas KucioTa; consequently —
cienoBaTenbHo; low brisance — Hu3kas OpuszaHTHOCTB; deflagration
wave — BoJHa cropanusi; detonation wave — B3pbIBHasi BoJiHa; propel a
bullet or shell — npoaBurate nymwo wnm cHapsa; routinely —
npuBblyHO; destroy the barrel of the gun — pa3pymate cTBON Nymky;
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rifle cartridges — BUHTOBOYHBIE MATPOHBI; naval guns — MOPCKUE MYIIKY;
ejector seats — kaTamyiabTHUpyemoe kpecio; triple based propellant —
TpoiiHOHM 3apsa Ooenpwumaca; double based propellants — naBoitHOM
3apsa Goempwuraca.

C. Distribute — pacripeaensith, pacCopoCTpaHsTh; surroundings — OKpecT-
HOCTHU, OKpYKEHUE, cpenia; terrestrial — 3eMHoOI; internal — BHYTpeHHUIA;
external — BHemHui, HapykHbIN; radon — panon; dwelling — xunuiie,
noMm; to restrict — orpaHM4MBaTh; outer space — kocmoc; background —
¢on; double — nBolHON, ycuiieHHbIN; adverse — HeOJIAroNMpPUSTHBIM,
Bpenubiii; health — 3mopoBbe; probably — BepositHO; chest — rpynHas
KJIeTKa; nuclear weapons — sigepHoe opyxue; luminous — cBeTsUACS;
travel — myremectBue, nBmxeHue; altitude — BeicoTa; estimate — oire-
HMBaTh, IMOJCYHNTHIBATh; annual — exkeroaHbIM, rogoBoM; considerable —
3HAUYMTENIbHBIN, BaXHBIN; occupational — npodeccuonanbusiii; further —
T00aBOYHBIN, TaJTbHEHIITHN

Ex. 2. Read and translate text A.

Nitrogen as the Most Common Gas of the Air

Classification of Gases. Nonliquefied gases, which do not liquefy
at ambient temperatures at pressures up to about 2,500 psig. Examples
are helium, hydrogen, nitrogen, and oxygen. Liquefied gases, which are
liquids at ambient temperature under pressures of about 25 to 2,500 psig.
Examples are ammonia, carbon dioxide, chlorine, nitrous oxide, pro-
pane, and sulfur dioxide. Dissolved gases, which are carried as a solu-
tion in another material. The common example is acetylene dissolved
in acetone. The acetone in turn is adsorbed on a porous mass that fills
the interior of a cylinder. Fuel gases, intended for burning in air or oxy-
gen. Examples are acetylene, butane, hydrogen, liquefied petroleum gas
(LPQG), propane, and other hydrocarbons. Fumigant / sterilant gases,
used to kill vermin or to sterilize medical supplies and equipment.
Examples are carbon dioxide, ethylene oxide, methyl bromide, and
propylene oxide.

Nitrogen. In contrast to oxygen, nitrogen 1s a rather inactive ele-
ment. It does not combine readily with other elements. Like oxygen,
nitrogen has no odor, no taste, and no color. Nitrogen does not dissolve
readily in water and will not bum. When nitrogen does react with an-
other element, the union is seldom stable and the compound breaks
down easily.
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Common explosives such as dynamite, gunpowder, and nitroglyc-
erin are compounds of nitrogen. The destructive power of these explo-
sives is due to the rapid breakdown of their molecules. This break-
down, in turn, gives off heat and causes gases to expand quickly, pro-
ducing rapid combustion.

All living things and all proteins contain compounds of nitrogen.
While most crops take nitrogen compounds from the soil, certain other
crops such as peas, beans, clover, and alfalfa put nitrogen compounds
back into the soil. Bacteria that grow on the roots of these plants
change the nitrogen of the air into nitrogen compounds. This process is
called nitrogen fixation. Another way of adding nitrogen compounds to
the soil 1s through the use of fertilizers.

Nitrogen Derivatives. In chemistry, a hydride is formally the anion
of hydrogen, H. The term is applied loosely. At one extreme, all com-
pounds containing covalently bound H atoms are called hydrides: water
is a hydride of oxygen, ammonia is a hydride of nitrogen, etc.

Nitride is any of a class of chemical compounds in which nitrogen
is combined with an element of similar or lower electronegativity, such
as boron, silicon, and most metals. Nitrides contain the nitride ion (N*),
and, similar to carbides, nitrides can be classified into three general
categories: “salt-like” (mostly 1onic), covalent, and metallic (or intersti-
tial). Nitrides are a large class of compounds with a wide range of
properties and applications. The nitride ion, N>, is never encountered
in protic solution because it is so basic that it would be protonated im-
mediately.

Nitrate 1s a polyatomic ion with the chemical formula NOj. Salts
containing this ion are called nitrates. Nitrates are common components
of fertilizers and explosives. Almost all inorganic nitrates are soluble in
water. An example of an insoluble nitrate is Bismuth oxynitrate. Re-
moval of one electron yields the nitrate radical, also called nitrogen tri-
oxide NOs.

Ex. 3. Answer the following questions.

1. What is the difference between nitride and nitrate? 2. Are com-
mon explosives rare compounds of nitrogen? 4. What properties are
typical for both oxygen and nitrogen? 5. What is the difference be-
tween nonliquefied gases and dissolved gases? 3. What gas is the most
common gas of the air? 6. What nitrogen derivatives can you name?
7. What process is called nitrogen fixation? 8. Is there any classifica-
tion of gases in chemistry?
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Ex. 4. Match two parts of the sentences below.

1. Sterilant gases ... a) are called hydrides
2. All proteins ... b) are liquids at ambient tempera-
3. Fuel gases ... ture under pressures of about 25 to
4. The use of fertilizers ... 2,500 psig
5. Liquefied gases ... c¢) contain compounds of nitrogen
6. Nitrides are a large class of | d) sterilize medical supplies and
compounds and ... equipment
7. All compounds containing co- | €) helps to add nitrogen com-
valently bound H atoms ... pounds to the soil
f) are intended for burning in air
or oxygen
g) can be classified into three ge-
neral categories

Ex. 5. Read and translate text B.

Cordite

Cordite is a family of smokeless propellants developed and pro-
duced in the United Kingdom since 1889 to replace gunpowder as a
military propellant.

Gunpowder, an explosive mixture of sulfur, charcoal and potassi-
um nitrate, was the original propellant employed in firearms and fire-
works. It was used from about the 10th or 11th century onwards, but it
had disadvantages, including the large quantity of smoke it produced.
With the 19th-century development of various “nitro explosives”,
based on the reaction of nitric acid mixtures on materials such as cellu-
lose and glycerine, a search began for a replacement for gunpowder.

Like gunpowder, cordite is classified as a low explosive because of
its slow burning rates and consequently low brisance. These produce a
deflagration wave rather than the detonation wave produced by high
explosives. The hot gases produced by burning gunpowder or cordite
generate sufficient pressure to propel a bullet or shell to its target, but
not so quickly as to routinely destroy the barrel of the gun.

Cordite was used initially between 1891 and 1915; shortages of
cordite in World War I led to smokeless powders being imported into
the UK for use in rifle cartridges. Cordite was also used for large
weapons, such as tank guns, artillery, and naval guns. It has been used
mainly for this purpose since the late 19th century by the UK and British
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Commonwealth countries. Its use was further developed before World
War 1II, and as 2-and-3-inch-diameter (51 and 76 mm). Small cordite
rocket charges were also developed for ejector seats made by the Mar-
tin-Baker Company. Cordite was also used in the detonation system of
the atomic bomb dropped over Hiroshima in August 1945.

The term “cordite” generally disappeared from official publications
between the wars. During World War 11, double based propellants were
very widely used, and there was some use of triple based propellants by
artillery. Triple based propellants were used in post-war ammunition de-
signs and remain in production for UK weapons; most double based pro-
pellants left service as World War 11 stocks were expended after the war.

Ex. 6. Fill in the blanks to complete the following sentences.

1. ... charges were also developed for ejector seats made by the Mar-
tin-Baker Company. 2. An explosive mixture of ... was the original pro-
pellant employed in firearms and fireworks. 3. ... were used in post-war
ammunition designs for UK weapons while ... left service after World
War 1II. 4. The ... produced by burning gunpowder or cordite do not rou-
tinely destroy the barrel of the gun. 5. Cordite 1s a family of ... produced
to replace gunpowder as a military propellant. 6. Slow burning rates and
consequently low brisance of cordite produce ... wave. 7. Cordite is clas-
sified as a low explosive because of its ... and consequently low brisance.

Ex. 7. Read and translate text C.

Radon in Houses

The gaseous element radon (Rn) — the heaviest of the noble gases —
has always appeared as a component of the Earth’s atmosphere. It’s a
decay product of uranium.

Radon is produced as uranium-238 decays in the soil and in build-
ing materials. Some radon produced in the soil dissolves in groundwater.
Many houses have foundation and basement floor cracks that permit ra-
don from rooks, soil, and water to seep in. In a tightly sealed house, the
radon gas does not have much chance to escape, and radon is now a
problem in some areas because of changes in the way we build and use
houses. In older houses, outdoor air enters through doors, windows, and
the gaps around them, thus diluting radon or removing it from the house.
But air conditioning in new buildings decreases the need to open win-
dows. To conserve the energy, many new houses are built more airtight
than older houses were. The net result is that indoor air has little chance
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to mix freely with outdoor air and radon levels may reach high levels.
Remedies for high radon levels in homes include increased ventilation,
sealing cracks in floors, and removing radon from groundwater. Rela-
tively inexpensive radon test kits are available for home use.

The real threat of radon gas occurs after it is inhaled Radon decays to
produce, in succession, radioactive isotopes of polonium (Po), bismuth
(Bi), and lead (Pb). Thus, if radon gas is inhaled, it enters the body and,
through radioactive decay, is transformed to these toxic heavy-metal ions
that cannot be exhaled as gas. These radioactive heavy-metal ions also emit
potentially damaging alpha particles within the body. In houses with ab-
normally high radon gas level, inhaled dust can also carry traces of the
same heavy-metal isotopes deposited by decaying radon. Estimates indicate
that about 6 per cent of houses in the United States have radon levels higher
than the exposure level recommended by the EPA. It is estimated that
around 10 per cent of deaths from lung cancer annually in the United States
are due to the effects of radon gas. These figures, although sobering, should
be kept in perspective, however. For example, more than 10 times as many
people die each year from lung cancer attributed to cigarette smoking.

Ex. 8. Translate the following sentences into English.

1. CymiecTByIOT HECKOIBKO BUIOB €CTECTBEHHOM paJivaliii: 3eMHasl,
BHYTPEHHsSISI M1 KocMHU4ecKasi. Buj paguaninu 3aBUCUT OT MECTOHAXOXKIE-
HUS PAAMOAKTUBHOIO MaTepraia, U3aydarniero paauamnmo. 2. Kocmuye-
CKasl pajranus — MOTOK HOHM3HPYIOUINX YaCTHUI, JOXOAAIINX 0 3eMIIH
U3 KOCMUYECKOro MpocTpaHcTBa. 3. Pagmanus, m3myyaemast U3 OKpyKa-
romel cpeapl (ToyuBa, Mopojia, BojIa, PACTEHHS ), Ha3bIBACTCS 3€MHOM pa-
auarent. 4. BHyTpeHHss paguanusi — U3IIy9eHHs, UCITyCKaeMble Pauo-
aKTHBHBIMU BEIIECTBAaMH, NPUCYTCTBYIOIIMMH B HAIlleM OpraHU3Me.
5. Cuetuuk ['eifrepa — IeTEeKTOp HOHU3UPYIOIMINX YACTHII, MPUMEHSIETCS B
paauonornyeckon 3ammure, co3nad B 1908 r. X. ['eitrepom, ycoBepuieH-
cTtBOBaH B 1925 r. B. Mromiepom. 6. PagoH — painOakTUBHBIN XHUMUYE-
CKH 3JIEMEHT, aTOMHBIN HOMEp 86, ra3 Oe3 1BeTa U 3araxa, OYeHb OIa-
CEH MPH CKOIUICHUH B IJI0XO BEHTHJINPYEMOM MOMEIICHHH.

Ex. 9. Compete the following sentences.

1. There are such natural sources of radiation as ... . 2. Terrestrial
radiation is the radiation ... . 3. Internal radiation is the radiation ... .
4. Urantum is ... . 5. Cosmic radiation is ... . 6. The total radiation dose
per person in different countries is ... . 7. Man-made radiation is .

8. The occupational exposure is ... .
Ex. 10. Speak on the topic “Gases. Nitrogen”
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3.4. BUILDING MATERIALS

Ex. 1. Read and learn the following words.

A. Clay — rnuna; binder — Bsbxymmii Mmatepuan; cohesive — CBA3HOE
uenoe; adhesion — cuermenue; cohesion — cnassHHOCTh; dough-like substance —
TecTooOpa3Hoe BemiecTBO; harden — 3atBepnaeBath; filler powder — mo-
poiiok HanoaHutens; hydraulic — ruapaBnuyeckuii; gypsum — rurc; air-
cement — BO3JYIIHBIA IEMEHT; magnesia — Marnesusi; hydrated lime —
rUApaTUpoBaHHasl U3BecTh; hydraulic lime — ruapaBiuyueckasl U3BECTh;
acid-resistant — kucnoroctoikuii; silicon fluoride cement — kpemHuii-
dbropuaHbIl 1IeMeHT; autoclavable — aBTokIaBUpyeMslid; asphalt pave-
ment — acanbToBOe MOKpbITUE; clay — rnmHa; wattle-and-daub con-
struction — ruieTeHass KoHCTpyKuus; building material cob — rnsi6a ctpo-
UTEIBLHOrO MaTepuana; brittle — xpynkuii; compressive strength — rmpou-
HOCTh Ha cxkatue; shrinkage — ycazxa; shaped articles (e.g. Pots and vases) —
(daconHble u3genus (HampuMmep, ropiiku v Baszbl); bind solid pieces —
CBSI3BIBATh TBEP/AbIC M3ICIHS; concrete — OCTOH(HBIN);, aggregate — 3a-
NOJIHUTEND; tensile strength — mpouHocTh Ha pacTsikenue; steel rods or
bars — cranbHbIe CTEP>KHU WK NPYThs; reinforced concrete — xene300e-
TOHHBII; air bubble — Bo3aymIHbIN My3bIph; Vibrator — BuOparop; poured
around the ironwork — 3anmuBaeTcst BOKpyT KeJie300€TOHHBIX H3IEIHIA;
longevity — nonroBeunocts; formability — hopmyemocTs; advancement —
ycoBepIlleHCTBOBaHuE; insulating concrete forms — u3onsiiust 6€TOHHBIX
dhopwm; installation of insulation — MOHTa)X yTETIUTES.

B. Tetrahedron — TeTpas>ap; anionic group — aHMOHHAs TPYIINA;
brittle — xpynkuii; stove, kiln — neus; additive — no6aBka; bulletproof
glass — mynenenpoOuBaemoe cTekio; glassmaking — crekionenue;
glass panes — cTexIsHHBIE MaHenH; inclement weather — HeHacTHas
noroja; architectural buildings — apxurexTypHble coopykenus; glass
“curtain walls” — cTex/IsTHHbIE «HaBECHbIE CTEHBbI»; space frame — mpo-
CTpaHCTBEHHBIN Kapkac; glass bricks — crekno6noku; heat-resistant —
AKAPOTMPOUHBIN; corrosion-resistant — yCTOWYUBBIA K OOpa30BaHUIO
pxaBuuHbl; shaping and firing — popmupoBanue u obxur; clay — rinu-
Ha; earthenware — rnuHsaHas nocyxaa, ¢asHc; mud-bricks — rIuHOOUT-
Hble kupnuuy; air-dried — BwicylieHHble Ha Bo3ayxe; fired bricks —
oboxokeHHble Kupnudu; hollow cavities — momoctH; tiles — MIMTKH;
roofing — xkpoBiis; siding — caiiaunr; flooring — HanoJIbHBIE TOKPBITHUS;
pipes — TpyOsI; flue liners — AbIMOBBIE TPYOBI, THIMOXO/I.
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Ex. 2. Read and translate text A.

Building Materials. Binders

Building material is a material used for construction. Many natu-
rally occurring substances, such as clay, rocks, sand, and wood, have
been used to construct buildings. Apart from naturally occurring mate-
rials, many man-made products are in use.

A binder or binding agent is any material or substance that holds
or draws other materials together to form a cohesive whole mechanical-
ly, chemically, by adhesion or cohesion.

In a more narrow sense, binders are liquid or dough-like substanc-
es that harden by a chemical or physical process and bind fibers, filler
powder and other particles added into it. Inorganic binders are classi-
fied into cement, gypsum, liquid glass, etc.

Based on their chemical resistance, binders are classified by the
field of use: non-hydraulic (gypsum, air-cements, magnesia, hydrated
lime), hydraulic (Portland cement, hydraulic lime), acid-resistant (silicon
fluoride cement, quartz cement), and autoclavable (harden at 170 to
300°C, i.e. 8—16 atmospheric pressure and comprise CaSiO; materials).

In building concrete uses cement as a binder. Asphalt pavement
uses bitumen binder. Traditionally straw and natural fibers are used to
strengthen clay in wattle-and-daub construction and in the building ma-
terial cob which would otherwise become brittle after drying. Sand is
added to improve compressive strength, hardness and reduce shrinkage.
The binding property of clay is also used widely to prepare shaped arti-
cles (e.g. pots and vases) or to bind solid pieces (e.g. bricks).

Concrete is a composite building material made from the combina-
tion of aggregate and a binder such as cement. The most common form of
concrete is Portland cement concrete, which consists of mineral aggregate
(generally gravel and sand), Portland cement and water.

For a concrete construction of any size, as concrete has a rather
low tensile strength, it is generally strengthened using steel rods or
bars. This strengthened concrete is then referred to as reinforced con-
crete. To minimize any air bubbles that would weaken the structure a
vibrator is used to eliminate any air that has been entrained when the
liquid concrete mix is poured around the ironwork. Concrete has been
the predominant building material in the modern age due to its longevi-
ty, formability, and ease of transport. Recent advancements, such as
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insulating concrete forms, combine the concrete forming and other
construction steps (installation of insulation). All materials must be
taken in required proportions as described in standards.

Ex. 3. Answer the following questions.

1. What naturally occurring substances have been used to construct
buildings? Apart from naturally occurring materials, many man-made
products are in use. 2. What does binder mean? 3. What inorganic
binders do you know? 4. Is there any classification of binders? 5. What
material is used to improve compressive strength, hardness and reduce
shrinkage? 6. What composite building material is made from the com-
bination of aggregate and a binder? 7. How many materials form Port-
land cement? 8. What properties of concrete can you list? 9. Why is it
important to minimize any air bubbles in concrete?

Ex. 4. Match the terms with their definitions.

1. Acid-resistant binder a) any material or substance that holds or
2. Concrete draws other materials together to form a
3. Shaped article cohesive whole mechanically, chemically,
4. Non-hydraulic binder by adhesion or cohesion
5. Resistant binder b) gypsum, air-cements, magnesia, hy-
6. Binder drated lime
7. Hydraulic c) pots and vases
8. Brick d) a composite building material made
from the combination of aggregate and a
binder
e) silicon fluoride cement, quartz cement
f) bind solid piece
g) silicon fluoride cement, quartz cement
h) Portland cement, hydraulic lime

Ex. 5. Read and translate text B.

Building Materials. Silicates

Silicate is based on the basic chemical unit SiO4*, tetrahedron
shaped anionic group. The central silicon ion has a charge of positive
four while each oxygen has a charge of negative two (—2) and thus each
silicon-oxygen bond is equal to one half (S) the total bond energy of
oxygen. The most demanded silicates are glass and ceramics.

Glass. Glass is generally is very brittle and made from mix-
tures of sand and silicates in a very hot fire stove called a kiln.
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Additives are often included the mixture used to produce glass
with shades of colors or various characteristics (such as bullet-
proof glass or light bulbs.

Glassmaking is considered an art form as well as an industrial pro-
cess or material. Clear windows have been used since the invention of
glass to cover small openings in a building. Glass panes provided hu-
mans with the ability to both let light into rooms while at the same time
keeping inclement weather outside.

The use of glass in architectural buildings has become very popu-
lar in the modern culture. Glass “curtain walls” can be used to cover
the entire facade of a building, or it can be used to span over a wide
roof structure in a “space frame”. These uses require some sort of
frame to hold sections of glass together, as glass is too brittle by itself
and needs an overly large kiln to be used to span such large areas.
Glass bricks were invented in the early 20th century.

Ceramics. A ceramic is any of the various hard, brittle, heat-
resistant and corrosion-resistant materials made by shaping and then
firing a nonmetallic mineral, such as clay, at a high temperature. Com-
mon examples are earthenware, porcelain, and brick.

Bricks are made in a similar way to mud-bricks except without the
fibrous binder such as straw and are fired (“burned” in a brick clamp or
kiln) after they have air-dried to permanently harden them. Kiln fired
clay bricks are a ceramic material. Fired bricks can be solid or have
hollow cavities to make them lighter and easier to transport. Fired brick
walls are usually substantially thin and keep vertical strength. They re-
quire more energy to create but are easier to transport and store, and are
lighter than stone blocks.

Fired clay bricks have been used since the time of the Romans.
Special tiles are used for roofing, siding, flooring, ceilings, pipes, flue
liners, and more. Romans extensively used fired brick of a shape and
type now called Roman bricks. Later, in the mid-18th century and 19th
centuries, building with brick gained much popularity. This was due to
lower costs with increases in brick manufacturing and fire-safety in the
ever crowding cities.

Ex. 6. Fill in the blanks in the sentences below.

1. The most demanded ... are glass and ceramics. 2. ... is consid-
ered an art form as well as an industrial process or material. 3. The use
of glass in ... has become very popular in the modern culture. 4. ... are
used to cover the entire facade of a building. 5. ... is too brittle by itself
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and needs an overly large kiln to be used to span such large areas.
6. Kiln ... bricks are solid or easy to transport. 7. ... has a rather low
tensile strength and it is strengthened using steel rods or bars. 8. Its
longevity, formability, and ease of transport make ... the predominant
building material in the modern age.

Ex. 7. Translate the sentences into English.

1. HauGonee momysipHbI iBa TUIA KUPMUYEH: TTIMHSHBIA (Kpac-
HBIW) U CUIUKATHBIN (Oenblif). 2. KpacHblil KUpIIUY TPOU3BOIUTCS U3
000>KEHHOU TNUHBI, HE TpeOytoiiel 100aBok. 3. CUIUKATHBIN KHUP-
MUY JIeTa0T U3 CMeCH mecka W u3BecTu (9 yacteit mecka u 1 yacTh
BO3AYIIHOW U3BeCTH). 4. ['0OTOBYIO H3BECTKOBO-NIECUAHYIO CMECH IS
MPOU3BOJACTBA CIJIMKATHOTO KUpPMHYa TMOJABEPralOT MPECCOBAHUIO, B
pe3yJbTaTe dYero MPOUCXOJUT YIUIOTHEHWE CHIMKATHOW MACCHI.
5. Jlns mpuganus HEOOXOAUMON MPOYHOCTH CUIUKATHOMY KHUPIUAYY
ero o0pabaThIBalOT HACHIIIEHHBIM TapoM. 6. PazMepsl kupnuda 3a-
BUCSIT OT CTaHJAapTa, MPUHATOrO B cTpaHe: B cTtpaHax CHI' pazmep
ctangapTHoro kupnuda — 250x120x65 mMm, a B EC — 250x88x65 MMm.
7. TlopTmaHAIleMEeHT TOJydaeTcsi NMPU HATPEBAHUU HW3BECTHSIKA U
TJIMHBI WA APYTAX MATEPUAIOB CXOJHOTO BAaJIOBOTO COCTaBa W JO-
CTaTOYHOM aKTUBHOCTH A0 Temnepatypbl +1450...+1480°C. 8. B co-
BPEMEHHOM CTPOUTEIHLCTBE BEChMa 3aMETHOE MECTO 3aHUMAET CTEK-
7O W M3JENHs W3 Hero, 0oJjiee TOro, MOMyJISIPHOCTh CTEKJa PacTeT.
9. CTekn0 M3BECTHO KaK DKOJIOTMYECKU YHUCTHIM MaTtepuan, KOTOPbIN
MOYHO TTOBTOPHO MepepadaThIBaTh.

Ex. 8. Study the following text to give it proper title.

The term “plastics” covers a range of synthetic or semi-synthetic
organic condensation or polymerization products that can be molded or
extruded into objects, films, or fibers. Their name is derived from the
fact that in their semi-liquid state they are malleable, or have the prop-
erty of plasticity. Plastics vary immensely in heat tolerance, hardness,
and resiliency. Combined with this adaptability, the general uniformity
of composition and lightness of plastics ensures their use in almost all
industrial applications today. High performance plastics have become
an ideal building material due to its high abrasion resistance and chem-
ical inertness. Notable buildings that feature it include: the Beijing Na-
tional Aquatics Center (aquatics center at the Olympic Green in Bei-
jing, China) and the Eden Project (visitor attraction in Cornwall, Eng-
land) biomes.

Ex. 9. Speak on the topic “Building Materials”.



Part 4
TECHNOLOGY OF
ELECTROCHEMICAL PRODUCTION

4.1. ELECTROCHEMISTRY

Ex. 1. Read and learn the following words.

Affinity tables — Tabnuna cootBercTBUs; brine-soaked — mpomnu-
TaHHBIN paccoioMm; coincidence — coBmajenue; conversely — Ha000poT;
current — ToK; to define — onpenenuts; dynamo — reneparop; to diverge —
pacXoJIUThCs, OTKIOHAThCS; electroplating — raabBaHOMOKPBITHE;
gain — ycuJieHue; to generate — Npou3BOAUTh; harnessed — 3anpsikeH-
HBIN; intersection — mepeceyeHne; moist — BIaXKHBIN; t0 measure — u3-
MepATh; oxidation — okucieHue; predecessors — MpeIEeCTBEHHUKH;
pursuit — cTpeMJieHHe; precise — TOYHbIN, yeTkuit; reduction — BoccTa-
HOBJICHHE; respiration — abixaHue; redox reaction — OKHCIMTEIbHO-
BOCCTAHOBUTENIbHASL peakius; rust — p>kaBuuHa; voltaic pile — ranbpa-
HUYeCKas CBasi; wiring — mpoBOJIKA.

Ex. 2. Read and translate text A.

Electrochemistry

Electrochemistry is a branch within the field of chemistry which in-
volves the intersection between chemical reactions and electrical cur-
rents. Some chemical reactions can be catalyzed by the presence of an
electrical current, and conversely, it is possible to generate electricity
through the process of a chemical reaction. While this pursuit may sound
esoteric, chances are very high that you are benefiting from electrochem-
istry at this very moment, or that you will be at some point today, be-
cause it is the underlying process behind a wide range of things, from
chemical signaling in your own body to the operation of a car battery.

Modern electrochemistry has diverged significantly from the 18th
century roots of this field of study. In addition to inspiring a great deal
of pure research, electrochemistry is used in a wide range of industrial
processes, and in technology utilized in numerous settings. Earlier re-
searchers were primarily interested in explaining phenomena they
didn’t understand, while modern researchers are interested in finding
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new applications for electrochemistry, and in understanding complex
electrochemical reactions. They are also interested in understanding
electrochemical reactions on a very small scale and basic level, now
that the technology for precise observations of this type is available.

All living organisms use electrochemistry to one degree or another,
from the electric eel to the humble houseplant. Living organisms have
noticeable electric fields which are generated by chemical reactions in
their bodies, and electrochemical reactions are involved in a number of
biological processes. For this reason, some biologists are interested in
electrochemistry, as are other people who work in the natural world or
are interested in the natural environment.

One of the underlying concepts in electrochemistry is the reduc-
tion / oxidation or redox reaction, which describes a situation in which
electrons are gained or lost. While a small scale reaction will not gen-
erate usable energy, it involves the very same electrons which move
through the wiring in a home, and these reactions can be used to gener-
ate a usable electrical current. Processes like photosynthesis and respi-
ration involve redox reactions, making them electrochemical in nature.
Electrochemistry is also used in scientific laboratories, for processing
and analyzing a range of materials. It is also used in processes such as
electroplating, in which the property of electrodeposition is harnessed,
and in the operation of batteries, which utilize a chemical reaction to
generate electrical energy. Another example of a natural electrochemi-
cal reaction is corrosion, especially iron oxidation, which is better
known as “rust” among lay people. The redox reaction may be used to
detect alcohol in drunken drivers or to measure glucose levels in the
blood of diabetics.

Electrochemistry has provided valuable tools for the scientific in-
vestigator and in the industrial and technological fields. Electrochemi-
cal methods of producing industrial chemicals and energy have many
advantages in this respect over more conventional methods even
though much remains to be done before they can be fully exploited.

Ex. 3. Give English equivalents for the following words and
word combinations.

OO6nacTh XUMHH; IIEKTPUYECKUN TOK; MPOU3BOAUTH DICKTpHUE-
CTBO; 00JaCTh M3YYCHHMsI, HOBbIC MPUMEHEHHS;, TOUHBIC HAOIIO/ICHUS;
AIIEKTPUYECKHUI yropb; KOMHATHOE pacTEHUE; OKpYXKAIoIIasi Cpe/ia; mo-
Je3Hasi PHeprusl; HayyHble JabopaTopuu; OKHUCICHHE >Kee3a; u3Mepe-
HUE YPOBHS IIIOKO3BI; IBUTATHCS 10 MPOBOJIaM; MacIITaOHas peaKIus.
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Ex. 4. Agree or disagree.

1. Electrochemistry is a branch of chemistry involving the study of
interrelationships between electricity and chemical reactions. 2. All li-
ving organisms use electrochemistry. 3. The history of electrochemistry
begins with Galileo. 4. One of the underlying concepts in electrochem-
istry is redox reaction. 5. Photosynthesis and respiration involve redox
reactions. 6. Einstein published his special theory of electrochemistry.

Ex. 5. Answer the following questions.

1. What is electrochemistry? 2. What does it involve? 3. Where is
electrochemistry used? 4. Some biologists are interested in electro-
chemistry, aren’t they? 5. What does redox reaction describe? 6. Is ele-
ctrochemistry used in scientific laboratories? 7. What do processes like
photosynthesis and respiration involve?

Ex. 6. Read and translate the text B.

History of Electrochemistry

The history of electrochemistry is filled with major advances in
understanding and technology that helped define both industrial pro-
duction and daily life in the twenty-first century.

The First Battery. The story of electrochemistry begins with Ales-
sandro Volta, who announced his invention of the voltaic pile, the first
modern electrical battery, in 1800. The pile caught the imagination of
even the ruler of France, Napoleon Bonaparte, who went so far as to
serve as Volta’s lab assistant in November of 1801. As Volta described
his recent discoveries concerning electricity to the French National In-
stitute, the delighted Napoleon demonstrated them on a voltaic pile.
Volta’s predecessors, including Benjamin Franklin, had studied what is
now called static electricity. The voltaic pile produced a continuous
current and thus opened two new areas of study: the chemical produc-
tion of electricity and the effects of electricity on chemicals.

Volta’s “Contact” Theory of Electricity. Volta had built the voltaic
pile to challenge Luigi Galvani’s claim to have demonstrated that ani-
mals produce electricity. According to Volta, Galvani’s results came
from his use of two dissimilar metals connected by a moist conductor
(a frog’s leg). Volta reproduced this configuration in his new invention,
which consisted of pairs of zinc and silver disks connected by brine-
soaked cardboard. In the course of explaining his “contact” theory of
electricity, Volta published one of the earliest electromotive series,
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which ranked metals and other substances according to the strength of
their electrical effects. He placed those materials farthest apart that,
when placed in contact, produced the strongest effects. Volta’s ranking
bore a striking resemblance to the affinity tables that chemists had been
organizing for years, tables that showed which substances would dis-
place others in compounds. A few years later Humphry Davy would
argue 1in his electrical theory of chemical affinities that this similarity
was no coincidence.

Davy Links Electricity and Chemistry. Sir Humphry Davy of the
Royal Institution in London was one of the most important experiment-
ers with the new voltaic battery. He realized that the production of elec-
tricity by the voltaic pile depended on the occurrence of chemical reac-
tions, not just on the contact of different kinds of metals, as Volta had
thought. Davy used current supplied by the pile to separate compounds
into their parts, discovering several new elements. His experiments led
him to propose in 1806 an electrical theory of chemical affinity: since
electrical current overcame the normal force that held elements togeth-
er in compounds, he argued, this force must be electrical in nature.

Faraday’s “Magneto-electricity” and Electrolysis. Davy’s student
and successor, Michael Faraday, pursued the relationship between elec-
tricity and magnetism. In the course of his research he invented the first
electric motor (in 1821) and the first dynamo (in 1831). Faraday’s chief
electrochemical achievement was to show that “magneto-electricity”
had the same chemical effects as electricity generated in other ways.
His two laws of electrochemistry, published in 1834, predict how much
product results from passing a certain amount of current though a
chemical compound or its solution, a process that he named “electroly-
sis”. These laws are still fundamental to industrial electrolytic produc-
tion of metals and other chemicals.

Electrochemistry is a branch of chemistry involving the study of in-
terrelationships between electricity and chemical reactions. The chemi-
cal reactions generally take place in solution, at the interface between an
electron conductor (a metal or semiconductor) and an ion conductor (the
electrolyte), and involve electron transfer between the electrode and the
electrolyte or species in solution. If a chemical reaction is driven by an
external applied voltage, as in electrolysis, or if a voltage is generated by
a chemical reaction, as in a battery, the reaction is called an electrochem-
ical reaction. Chemical reactions where electrons are transferred be-
tween molecules are called oxidation / reduction (redox) reactions.
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Ex. 7. Find synonyms.

Diverge; intersection; conversely; precise; gain; generate; to meas-
ure; to define; moist; predecessors; coincidence; rust; respiration.

Pitting; wet; breath; to set; separate; precursor; produce; exact;
crossing; strengthening; backwards; to determine; conjunction.

Ex. 8. Fill in the blanks with a suitable word.

1. Volta described his recent discoveries concerning ... to the
French National Institute. 2. The voltaic ... produced a continuous cur-
rent. 3. He opened two new areas of study: the chemical production of
... and the effects of electricity on ... . 4. Humphry Davy would argue
in his ... theory of chemical affinities that this similarity was no coin-
cidence. 5. Davy was one of the most important ... with the new voltaic
battery. 6. Davy used ... supplied by the pile to separate compounds
into their parts. 7. Faraday invented the first ... motor and the first dy-
namo. 8. Laws of electrochemistry are fundamental to industrial elec-
trolytic production of ... and other chemicals.

Ex. 9. Answer the following questions.

1. What did A. Volta invent? 2. Where did he describe his disco-
veries? 3. What Volta’s predecessors had studied? 4. Who was one of
the most important experimenters with the new voltaic battery? 5. What
theory did Davy propose? 6. What did Faraday invent? 7. When was
Faraday’s laws published?

Ex. 10. Read and translate text B.

Electric Current

The question is often asked: What is an electric current? No one
has ever seen it. We only know of the existence of a current owing to
its effects. A current can heat a conductor, it can have a chemical ac-
tion when passing through a solution, or it can produce a magnetic ef-
fect. We can measure currents by observing their heating, chemical or
magnetic effects. The practical unit of current is called the Ampere.
Two things are necessary to cause an electric current to flow: first — a
complete circuit, second — a driving force called the electromotive
force (e.m.f.).

If you put free electrons on an insulated copper ball, what would
they do? In this case they would try to repel each other. In case you
connected this charge ball to another ball of equal size by a copper
wire, what would be the result? The electrons would move along the
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copper wire until the number of electrons on each ball was the same.
This 1s an example of electromotive force causing a current to flow.

A battery has a surplus of electrons on one of its two plates; so you
say that a battery furnishes an e.m.f. If a copper wire is run from one
plate to the other, current flows in the complete circuit thus made. If a
small bulb is placed in the circuit, it will light up, giving evidence to a
current flow. If the battery was disconnected and a generator substitut-
ed for it, we should have a typical lighting system. Both batteries and
generators are the most common sources of electromotive force.
The practical unit of e.m.f. is the Volt.

Currents will flow more readily in some substances than in others,
that it, various substances offer lesser or greater resistance to the flow
of current. Such substances as ebonite, rubber, glass and like having
extremely high resistance are known as insulators. The practical unit of
resistance is the Ohm.

Substances whose properties lie between those of conductors and
insulators are called semiconductors.

Ex. 11. Speak on the topic “Electrochemistry”.

4.2. METALS AND NONMETALS

Ex. 1. Read and memorise the following words.

A. Lustre — Oneck; conductivity — mpoBoguMocTh; hardness —
TBEPJIOCTh, MPOYHOCTH; density — mioTHOCTH; ductility — KOBKOCTB; Vis-
cosity — BSI3KOCTh, TATY4YeCTh; to shape — mpuaaBate Gopmy; to melt —
TasATh, IJIABUTH; brittle — xpynkuii, Jomkuii; soft — markuii; to account
for — oObsacHaTh; shell — obGonouka; to reduce — ymeHbIIaTh, COKpa-
maTh, BOCCTAHABIIMBATH; agent — JEHCTBYIOIIAsl CHJIa, arcHT, Belle-
CTBO; t0 gain — moJiy4aTh, MPUOOpeTaTh; to release — 0cBOOOKIATH;
alkali — memoup; acid — kucnora.

B. Common — 0011ui, OOBIYHBIN, pacpOoCTpaHEHHBII; to comprise —
COCTAaBJISITh, BKIIIOUATh, measure — Mepa, to measure — u3Mepsth; alloy —
cruias; silver — cepebpo; specific gravity — yaenbHbIN Bec; pure — 4u-
CTBII; tO0 OCCUr — CIIy4aThCsl, BCTPEUATHCS, OCCUITENCe — MECTOHAXO0XK-
JIeHHWe, MECTOpOXKJIeHHue, 3aleranue; quality — xauectBo; property —
CBOICTBO; to refine — ouniath; to exclude — nuckmovats; to accomplish —
BBITIOJIHATH; to alienate — oTnansate; bodywork — xy30B; constituent —
COCTaBHAs 4acTh YEr0-TO.
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Ex. 2. Find Russian equivalents for each word family.

69

hard a hardness n harden v

oxide n dioxide n oxidize v

oxidation n an oxidizing agent

conductive a conductor n conduct v

conductivity n non-conductor n

reduction n —a a reducing agent n reduce v

alkaline a alkalinity » alkalize v

alkali n alkalization n

acidic a acid n acidify v
acidification n

basic a basicity n basify v
base n

Ex. 3. Read and translate text A.

Metals and Non-Metals

Metals and non-metals differ by their physical and chemical
properties.

The general physical characteristics of metals are high luster, good
electrical conductivity, hardness, high density, malleability (ability to
be shaped), and ductility (ability to be drawn out to a thin wire). While
the general properties of the non-metals are opposite to the properties
of the metals, they are generally poor conductors of heat and electricity,
often have low melting and boiling points, and are not lustrous. Also, if
they exist as solids at ordinary temperatures, non-metals are generally
brittle and soft.

It should be mentioned that the physical properties of metals vary
from metal to metal. For example, mercury is a liquid at room tempera-
ture while tungsten (wolfram) melts at 3416°C. The alkali metals, such
as sodium, can be cut with a knife, but most metals are too hard to be
cut in this way. Several non-metals exist as gases at ordinary tempera-
tures, such as hydrogen, nitrogen, oxygen, fluorine, and chlorine.
The differences in the atomic structure of metals and non-metals ac-
count for basic differences in their properties.

Metals have few electrons in the outer shell of the atom, usually
less than four. They form ions by losing electrons and are said to be
electropositive, since the ions formed are positive and are deposited at
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the cathode in electrolysis. That is why metals are good reducing
agents, this being their main chemical property. Besides, metals do not
combine with each other. Most of them combine with non-metals,
however, and for this reason they usually occur in nature combined
with such non-metals as oxygen and sulphur. The salts of metals are
electrovalent and the oxides are also electrovalent and basic. Metals
usually react with acids, to produce hydrogen.

On the other hand, non-metals have four or more electrons in the
outer shell of the atom. They form ions by gaining electrons and pro-
duce negative ions, which travel to the anode in electrolysis. For this
reason they serve as oxidising agents in oxidation-reductions. Non-
metals combine with metals, and also some of them combine with each
other, such as in compounds of nitrogen and oxygen, hydrogen and
sulphur, or carbon and chlorine. The chlorides and oxides are covalent,
and oxides are acidic. Non-metals may be oxidised by concentrated
acids, but no hydrogen is released.

Ex. 4. Find in the right-hand column opposites to the words in
the left-hand column:

hard non-conductor
malleable high
conductor negative

lose similarity

low inner
difference gain

oxidise brittle

positive reduce
concentrated | soft

outer dilute

Ex. 5. Read and translate text B.

Aluminium

It is the commonest metal in the Earth’s crust, comprising some
8 per cent of it. But it was not until the early part of this century that
aluminium could be produced in large quantities. Now it is one of the
six most used metals in industry and technology. This is a measure of
the useful properties that aluminium and its alloys possess.

Aluminium is a silvery-white metal. It has an atomic number of 13
and molecular weight of 2.7. The specific gravity is about 2.7.
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The melting point of pure metal is about 660°C. Aluminium is pro-
duced only from bauxite. Large deposits of bauxite occur in many parts
of the world. High-grade bauxite must be first refined to exclude the
impurities. This refining operation produces alumina of the high purity,
from which pure metallic aluminium is obtained.

Separating the metal from its oxide is accomplished electrolytical-
ly by passing the electric current through a solution of alumina. Molten
aluminium is deposited on the bottom of the cell.

Aluminium and its alloys are the least dense of all the important
metals used for structural purposes. This property makes them particu-
larly useful wherever weight is an important factor. The bodywork of
trains, buses, trucks, boats, and especially aeroplanes is now frequently
constructed of aluminium or aluminium alloys. And even where light-
ness 1s not an essential factor, the attractive appearance of aluminium it
a popular choice.

Chemically aluminium has a valence of 3+ and may be either ac-
id-forming or base-forming. Thus, with the common acids it forms
salts, such as chloride, nitrate and sulphate, whereas with strong ba-
ses, aluminates are formed. In aluminates, the aluminium oxide forms
an acid part.

Alumina. The most important compound is the oxide AL Os. It ex-
ists in several crystalline forms, of which corundum is the most com-
mon and the most important, its extreme hardness makes it useful as an
abrasive, for grinding wheels and emery powders. Most of the corun-
dum used in emery powders is made synthetically by smelting bauxite
with carbon in an electric furnace. Transparent red and blue corundum
crystals are precious stones named ruby and sapphire. Rubies are now
obtained artificially by fusing alumina in an electric furnace. They are
used not so much for decoration as for the technical purposes such as
for the manufacture of precision instrument parts, for the jewels in
watches, etc. Non-transparent corundum crystals containing considera-
ble impurities are known as emeries.

Calcinated alumina is available in different degrees of calcination'
both ground and unground. The most important characteristics of calci-
nated alumina include high chemical purity, high density, high melting
point (2,040°C), relative chemical inertness, good thermal conductivity
and heat-shock resistance, and high electric resistivity at normal and
elevated temperature. The abrasive industry is one of the largest fields
for calcinated alumina. In refractory bricks the introduction of alumina
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gives higher strength and better stability trader load at high tempera-
tures, better resistance to corrosion, slags and gases, and reduced poro-
sity and shrinkage. Besides, calcinated alumina is widely used in ce-
ramics, in glass and porcelain electric insulators. Low-soda alumina 1s
calcinated alumina with low residual® soda content. Ceramics has high
dielectrical strength, good resistance to mechanical and thermal shock,
and can withstand high voltage at very high frequencies. Reactive alu-
mina combines high thermal reactivity and low firing shrinkage. High-
purity alumina has a purity of 99.92 to 99.95 per cent. It contains less
than 0.01 per cent Na,O for uses in electronics, mechanical and nuclear
ceramics and for basic alumina studies.

Notes

'Calcination — mpoxaTHBaHue, OGKHT.

*Residual — 0CTATOUHBIIA.

Ex. 6. Answer the following questions.

1. What is the commonest metal in the earth’s crust? 2. How many
per cent of the earth’s crust does it comprise? 3. What are characteristic
features of aluminium and its alloys? 4. Is aluminium produced only
from bauxite or from other ores as well? 5. High-grade bauxite contains
from 50 to 60 per cent aluminium oxides, doesn’t it? 6. What do we get
after the refining operation? 7. What is the method of separating alu-
minium from its oxide? 5. Why 1s aluminium so important for structur-
al purposes? 9. Wat does aluminium form with common acids and
strong bases?

Ex. 7. Remember the following “constant” words and translate
the sentences: contain, consist, comprise, constitute, compose,
include, make up, form, content, content, component, constituent,
container, and composition.

1. The gas contains about 50% of carbon monoxide. 2. The mois-
ture content was about 5 per cent. 5. He emptied out the contents of the
box. 4. A tank is a large container for holding liquids. 5. The class con-
sists of twenty five students. 6. The atmosphere comprises a number of
gases. 7. The machine is composed of several different parts. 8. Cast-
iron is made up of about six different substances. 9. The factory pro-
duces components for aircraft. 10. The composition of cast-iron is dif-
ferent for different purposes. 11. Twenty five students constitute the
class. 12. A number of gases form the atmosphere. 13. Ferrite and car-
bon are the constituents of mild steel. 14. The students in the class in-
clude three from Germany and four from France.
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Ex. 8. Are the following statements true or false according to
the information in the text? If a statement is false, what is the cor-
rect information?

1. In the 18th and 19th centuries aluminium could be produced in large
quantities. 2. Aluminium is a bluish-grey metal. 3. Aluminium has an atom-
ic number of 13 and molecular weight of 27. 4. Aluminium is produced
from many ores. 5. High-grade bauxite contains from 50 to 60 per cent alu-
minium. 6. Separating the metal from its oxide is done electrolytically.
7. Aluminium and its alloys are the densest ¢ of all the important metals.

Ex. 9. Find in the right-hand column opposites to the words in
the left-hand column.

common pleasant-looking
comprise carry out
produce take away

occur aim

exclude found often
accomplish | make up
purpose purify

attractive exist

refine manufacture

Ex. 10. Which word is not associated with aluminium and its
alloys?

pure metallic common
molten important acid-forming
useful reddish attractive

Ex. 11. Look at the table and make up 9 short paragraphs as it
is given in the model below.

Model: At ordinary temperatures chromium is a solid. It melts at
1,900°C. It becomes a liquid at this temperature.

Metals MelFing Liquids Boil_ing Gases Boil_ing
Point Point Point
Chromium (Cr) | 1,900°C |Sulphuric acid| 338°C |Carbon mo-| 191°C
(H,SO,) noxide (CO)
Copper (Cu) 1,083°C Nitric acid 83°C |Sulphur di-| 10°C
(HNO;) oxide (SO,)
Aluminium (Al)| 660°C |Carbon tetra-| 77°C |Chloride (Cl)| 34°C
chloride (CCly)

Ex. 12. Speak on the topic “Metals and Nonmetals”.
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4.3. CONDUCTORS. SEMICONDUTORS

Ex. 1. Read and learn the following words.

Asbestos — acOecT; bare — HEM30IUPOBAHHBIHN, TOJBIN; conductors —
npoBOoAHUKH; to conduct — mpoBoAUTE; charge — 3apsij; copper — Me/ib;
circuit — nensp; cord — MIHYp; €ase — MPOCTOTa; counter — CYETUHK; CONn-
verting — npeoOpazoBanue; flowing — Tekyiuii, MPOTOUHBIH; insulators —
u3onsaTopsl; length — nuna; leaking off — yreuka; opposition — nmpotu-
BOJICHCTBUE, COMPOTHUBIEHUE; pipe — TpydOa; to pull — BeITacKMBaTH;
poles — momoca; path — myTh, JuHUA; to resist — CONPOTUBIATHCS;
resistance — conportuBieHue; rubber — pe3una; semiconductor — moJy-
MPOBOJIHUK; string — cTpyHa; socket — po3eTka; to suspend — mpuocTa-
HOBHTbH, BEIlaTh; transmission — mepeaadya; to transmit — mepeaaBaTh;
voltage — HanpskeHUE; wire — IPOBO/I.

Ex. 2. Read and translate text A.

Conductors and Insulators

All substances have some ability of conducting the electric cur-
rent, however, they differ greatly in the ease with which the current
can pass through them. Metals, for example, conduct electricity with
ease while rubber does not allow it to flow freely. Thus, we have
conductors and insulators. What do the terms “conductors” and “in-
sulators” mean? Substances through which electricity is easily
transmitted are called conductors. Any material that strongly resists
the electric current flow is known as an insulator. Let us first turn
our attention to conductance, that is the conductor’s ability of pass-
ing electric charges. The four factors conductance depends on are:
the size of the wire used, its length and temperature as well as the
kind of material to be employed. It is not difficult to understand that
a large water pipe can pass more water than a small one. In the same
manner, a large conductor will carry the current more readily than a
thinner one.

It is quite understandable, too, that to flow through a short con-
ductor 1s certainly easier for the current than through a long one in
spite of their being made of similar material. Hence, the longer the
wire, the greater is its opposition. As mentioned above, there is a great
difference in the conducting ability of various substances. For example,



4.3. Conductors. Semicondutors 75

almost, all metals are good electric current conductors. Nevertheless
copper carries the current more freely than iron; and silver, in its turn,
is a better conductor than copper. Generally speaking, copper is the
most widely used conductor. That i1s why the electrically operated de-
vices in your home are connected to the wall socket by copper wires.
Indeed, if you are reading the book by an electric lamp light and
somebody pulls the metal wire out of the socket, the light will go out
at once. The electricity has not been turned off but it has no path to
travel from the socket to your electric lamp. The flowing electrons
cannot travel through space and get into an electrically operated de-
vice when the circuit is broken. If we use a piece of string instead of a
metal wire, we shall also find that the current stops flowing. A materi-
al like string which resists the flow of the electric current is called an
insulator.

There are many kinds of insulation used to cover the wires.
The kind used depends upon the purposes the wire or cord is meant for.
The insulating materials we generally use to cover the wires are rubber,
asbestos, glass, plastics and others. Rubber covered with cotton, or
rubber alone is the insulating material usually used to cover desk lamp
cords and radio cords. Glass is the insulator to be often seen on the
poles that carry the telephone wires in city streets. Glass insulator
strings are usually suspended from the towers of high voltage transmis-
sion lines. One of the almost insulators of all, however, is air. That is
why power transmission line wires are bare wires depending on air to
keep the current from leaking off.

Conducting materials are by no means the only materials to
play an important part in electrical engineering. There must cer-
tainly be a conductor, that is a path, along which electricity is to
travel and there must be insulators keeping it from leaking off the
conductor.

Ex. 3. Find synonyms.

Voltage; pipe; to resist; to transmit; socket; flowing; to pull; bare;
string; substance; various; to allow.

Running; to transfer; tension; tube; jack; to fight back; cord; to get
out; naked; to permit; matter; different.

Ex. 4. Guess what is it?

1. Used to cover desk lamp cords. 2. One of the most important
insulators of all. 3. The most widely used conductor. 4. A better
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conductor than copper. 5. Not so good conductor as copper. 6. The in-
sulator usually used on the city street poles and high voltage trans-
mission lines.

Ex. 5. Give Russian equivalents for the following words and
word combinations.

Conductors; insulators; transmit; resistance; passage of current;
socket; to connect to; cord; high voltage transmission line; leak off; line
wires; strongly resists; various substances.

Ex. 6. Put the questions to the words in italics.

1. Solid metals conduct electricity with ease. 2. Conductance
depends on the four factors. 3. There are many kinds of insulation
used fo cover the wires. 4. Insulators keep electricity from leaking off
the conductor. 5. Conductors play an important role in electrical en-
gineering.

Ex. 7. Fill in the blanks with a suitable word and phrases.

A bare wire, poles, electrical engineering, insulation, opposition, to
resist, similar, turned off, air, cord, covers, glasses, leak off, rubber,
socket, is transmitted.

1. A ... is a small insulated cable. 2. We need ... for a chemical
experiment. 3. When the temperature rises ... to the passing current in-

creases. 4. ... is a perfect insulator. 5. If the switch is ... the current
does not flow. 6. ... is a poor conductor electricity. 7. ... is a wire not
covered with insulated material. 8. We study ... . 9. If a wire is covered

with ... it is called an insulated wire. 10. Any magnet has two ... .
11. Some liquids have ... properties. 12. Electricity ... by wires.
13. The train ... a great distance from Minsk to Sevastopol. 14. If there
is no insulation the current can ... the conductor. 15. We shall consider
the ability of insulators ... the current flow. 16. Copper wires connect
electrical devices to the ... .

Ex. 8. Agree or disagree.

1. Electrical conductivity of a body depends upon its atomic con-
stitution. 2. There is no difference in the conducting ability of various
substances. 3. The longer the wire is the weaker its opposition is.
4. The kind of the insulating material depends upon the purpose it is
meant for. 5. Conductors are substances through which electricity is
easily transmitted. 6. Insulators do not allow the electric current to
flow freely.

Ex. 9. Read and translate the text B.
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Semiconductors

Materials that behave like conductors or insulators under different
conditions are known as semiconductors. Their conductivity lies be-
tween that of conductors and insulators (nonconductors). The term
“semiconductor” means “half-conductor”, that is, a material whose con-
ductivity ranges between that of conductors and non-conductors or insu-
lators. They include a great variety of elements (silicon, germanium, se-
lenium, phosphorus and others), many chemical compounds (oxides,
sulphides) as well as numerous ores and minerals. While the conductivi-
ty of metals is very little influenced by temperature, the conductivity of
semiconductors sharply increases with heating and falls with cooling.
This dependence has opened great prospects for employing semiconduc-
tors in measuring techniques. Light as well as heat increases the conduc-
tivity of semiconducting materials, this principle is used in creating pho-
to resistances. It is also widely applied for switching on engines, for
counting parts on a conveyer belt, as well as for various systems of
emergency signals and for reproducing sound in cinematography. Be-
sides reacting to light, semiconductors react to all kinds of radiations and
are therefore employed in designing electronic counters. Engineers and
physicists turned their attention to semiconductors many years ago, see-
ing in them the way of solving complicated engineering problems. Con-
verting heat into electricity without using boilers or other machines was
one of them. This could be done by means of metal thermocouples, but
in this way it was impossible to convert more than a few tenths of one
per cent of the heat into electricity. The thermocouples made later of
semiconductors generated ten times as much electricity as the metal
ones. Sunlight like heat can feed our electric circuits. Photocells made of
semi-conducting materials are capable of transforming ten per cent of
sun-ray energy into electric power. By burning wood which has accumu-
lated the same amount of solar energy, we obtain only fractions of one
per cent of electric power. The electricity generated by semiconductor
thermocouples can produce not only heat but also cold, this principle is
used in manufacturing refrigerators. Semiconducting materials are also
excellent means of maintaining a constant temperature irrespective of
the surrounding temperature changes. The latter can vary over a wide
range, for example, from 50°C below zero to 100°C above zero.

Semiconductors are used in making various electronic devices like
transistors, integrated circuits and diodes. These devices are reliable,
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inexpensive, easy to use, powerful, and efficient. Germanium, Silicon,
Tellurium, Tin and other metal oxides are a few examples of semicon-
ductors.

Semiconductors are used in power devices, light emitters (includ-
ing solid-state lasers), optical sensors. As they have voltage and current
handling capabilities, they are used in the manufacture of electronic
devices like industrial-control equipment, communication with data-
processing, etc.

Ex. 10. Answer the following questions.

1. What does the term “semiconductor” mean? 2. What elements
do they include? 3. When does the conductivity of semiconductors
sharply increase and fall? 4. Where is it widely used? 5. What princi-
ple is used in creating photo resistances? 6. Why are semiconductors
employed in designing electronic counters? 7. Why did engineers and
physicists turn their attention to semiconductors? 8. What principle
has been used in manufacturing refrigerators? 9. What temperature
can semiconducting materials maintain irrespective of the surrounding
temperature changes?

Ex. 11. Give Russian equivalents for the following words and
word combinations.

Chemical; dependence; numerous; sharply; radiation; electronic;
physicist; possible; electricity; widely; emergency; electric circuits;
a great variety of elements; semiconducting materials; to maintain
a constant temperature; measuring techniques; emergency signals;
a conveyer belt; to reproduce sound; to design electronic counters;
to solve complicated engineering problems; to manufacture refrigera-
tors; to generate electricity; the surrounding temperature changes.

Ex. 12. Translate the text C.

Semiconductor Laser

Semiconductor quantum generators occupy a special place among
the optical quantum generators. The size of a ruby crystal laser comes to
tens of centimeters while a gas generator is about a meter long. A semi-
conductor laser is a few lengths of a millimeter long. Whereas the densi-
ty of its radiation is hundreds of thousands of times as great as that of the
best ruby lasers. All previous solid-state lasers needed energy supplied
from external light sources, usually an intense burst of light from a flash-
tube. In the new gallium-arsenide injection lasers, pump energy is sup-
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plied directly by injecting electrons into the diode. Now modulation of
the laser beam can be achieved by modulating the input current source.
Semiconductor lasers operate under pulse and permanent regimes.

Ex. 13. Translate the following sentences.

1. Semiconductors are neither good conductors nor good insula-
tors. 2. Energy can neither be created nor destroyed. 3. Matter can nei-
ther appear nor disappear by itself.4. The greatest part of matter on the
Earth is either liquid or gas. 5. Some sixty or seventy years ago semi-
conductors didn’t exist either in electric industry or in radio engineer-
ing. 6. Silicon and germanium can be made either p-type or n-type
semi-conductors.

Ex. 14. Speak on the topic “Conductors and Semiconductors”.

4.4. ELECTROLYSIS

Ex. 1. Read and learn the following words.

Cation — xatuon; coulomb — kynon; cell — siuelika, s3meMeHT; cus-
tomary — oOBIUHBIN; cation — KaTHOH; complete — 3aMKHyTas; constitu-
ent — cocTaBHas 4acTh, JIeMeHT; to charge — 3apsbkartsh; to discharge —
paspskath; to diffuse — pacnpocTpaHsaTh; to determine — onpenesTh;
decomposition — paznoxenue; designation — o603HaueHue, 3HaK; elec-
trode — anexTpoa; extent — cTeneHb; to impart — HaJlenATh; to mingle —
cMeluBaTh; notwithstanding — HecMoTps Ha; neutral — HeWTpaNbHBIN;
net result — KoHeuHblld pe3ynbTar; overall — oOmMi, cymMMapHbIii;
reduction — MOHWKEHUE, BOCCTAHOBJICHHUE; resultant — mpouCTEKaIOIIN;
stable — mocTostHHBIN; species — Bu; transfer — nepenoc; tiny — kpo-
eYHbIH; in the vicinity — 01u3 yero-nu6o; voltaic — ranbBaHUYECKUH,
3JIEKTpUYECKUI; whole — 1enbIii, € TUHBIN.

Ex. 2. Read and translate text A.

Electrolysis

The term electrolysis was first popularized in the 19th century by
Michael Faraday. It was a process that helped in the study of chemical
reactions in obtaining pure elements. Today, this process is commer-
cially important as it is used widely in separating or obtaining pure
elements from naturally occurring sources such as ores. When a current
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is passed through a solution of an electrolyte the ions move towards the
electrodes. When they arrive they gain or lose electrons and chemical
change occurs. Chemical change brought by passing a current through
an electrode 1s called electrolysis. Faraday showed that the extent of the
reaction was proportional to the amount of electricity passed. He also
showed that 96,500 coulombs would liberate one gram equivalent of
any substance from solution. This amount of electricity is known as the
faraday. These two results are known as Faraday’s laws of electrolysis.
They follow from the fact that that all ions carry small whole numbers
of the basic unit of electricity. When ions reach the relevant electrode
they may be discharged, losing or gaining electrons. In some cases the
resultant neutral particle is stable. This is the case with metal ions
which are converted into atoms. In other cases, even when the dis-
charged ion becomes an atom, it is not stable and reacts with other sim-
ilar atoms to give molecules, e.g.

H + e —H followed by H+ H - H,

In many cases the ion is not based on one atom, but on a number
of covalently bonded atoms, and chemical reactions occur between the
resultant particles on discharge, e.g.

OH-OH+¢,20H-H,0+0,0+0 -0,

The reactions of the discharged ions may involve the material of
the electrode, or other substances present. In some cases the ions are
not discharged on the on the arrival at the electrode. This can occur if
solution of a metal salt is electrolyzed between electrodes of the metal.
Metal ions are discharged at one electrode, while metal goes into solu-
tion as ions at the other, instead of other ionic species being discharged.

The chemical changes which occur at the electrodes lead to con-
centration changes in the solution. There is a steady change in the over-
all concentration if the ions species are discharged. There are also
changes in the local concentrations in the region of the electrodes. For a
given amount of electricity passing through the solution, the number of
electrons taken up by the positive ions at the cathode must be equal to
the number of electrons given up by the negative ions at the anode.
Consider the simple idealized case of a solution which contains two
types of ion, both positive and negative ion carrying a single charge,
both travelling at the same speed through the solution, and both being
discharged on the arrival at the electrode. If n electrons enter the solu-
tion at the cathode, n positive ions will be discharged. The same num-
ber of electrons must leave the solution at the anode, and n negative
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ions must also be discharged. The passage of the current through the
solutions involves the movement of n charged particles. As the ions
move at the same speed, this will involve a movement of n/2 positive
ions in one direction, and n/2 negative ions in the other direction. In the
vicinity of the cathode the following changes occur: n positive ions out
discharge, n/2 positive ions in current carrying, n/2 negative ions out.

The net result is a reduction in the number of both ions by n/2. This is
a reduction in the concentration of the electrolyte. A similar reduction in
the concentration of the electrolyte occurs in the vicinity of the anode.
At each electrode n ions are discharged, but only n/2 arrive as a result of
current carrying. If a steady current is flowing the process is continuous.
Initially, the concentration of the electrolyte in the vicinities of both elec-
trodes is reduced, but then ions of both types diffuse into these regions
under the influence of the concentration gradients. This involves no charge
transfer. A steady state is reached when the number of ions reaching the
electrode by both mechanisms is equal to the number discharged.

If the electrolyte had been a metal salt, and the electrodes had been
of the same metal, negative ions arriving at the anode would not be dis-
charged by giving up their electrons. Instead, the metal would ionize,
leaving electrons on the metal electrode. This would produce a local
increase in concentration of the electrolyte, and ions of both types
would then diffuse away from the electrode.

Ex. 3. Answer the following questions.

1. What is called electrolysis? 2. What is it based on? 3. What is
known as Faraday’s laws of electrolysis? 4. Under what conditions is
there a steady change in the overall concentration? 5. Are there changes
in the local concentrations? 6. What changes occur in the vicinity of the
cathode? 7. Who popularized the term electrolysis?

Ex. 4. Find antonyms.

Absent; to lose; to arrive; small; overall; increase.

Local; to leave; to gain; large; present; decrease.

Ex. 5. Fill in the blanks with a suitable word.

1. Electrolysis was a process that helped in the study of chemical

. in obtaining pure elements. 2. When a ... is passed through a solu-
tion of an electrolyte the ions move towards the electrodes. 3. Chemical
change brought by passing a current through an ... is called electroly-
sis. 4. The chemical changes which occur at the ... lead to concentra-
tion changes in the solution. 5. The passage of the ... through the solu-
tions involves the movement of n charged particles.
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Ex. 6. Give Russian equivalents for the following words and
word combinations.

Neutral particle; to gain and lose electrons; basic unit; metal ions;
discharged 1on; similar atoms; covalently bonded atoms; ionic species;
overall concentration; positive ions; a single charge; movement of par-
ticles; a steady current; to involve.

Ex. 7. Read and translate text B.

The Laws of Electrolysis

Electrochemistry is the study of the chemical effects of electricity.
The main manifestation of electrochemistry is the phenomenon of elec-
trolysis, which take place when a chemical reaction proceeds under the
direct influence of an electric current.

For example, if the ends of two copper wires connected to a source
of direct current are dipped into a solution of copper sulphate in water,
the electric circuit is completed and an electric current flows. Clearly,
copper sulphate solution is electrically conducting, a property which
neither water nor copper sulphate possesses to any significant degree.
There is a consequence of the flow of current through the solution, for
in time the immersed end of the wire attached to the positive terminal
of the electricity supply obviously becomes thinned, whereas the other
immersed wire grows in size. If the solution remains unstirred while
the current is flowing, the solution around the positive wire deepens in
colour and that around the negative wire becomes paler. The influence
to be drawn from these observations is that positive wire is dissolving
and making the solution stronger in the vicinity, while the negative
wire is receiving a depthe posit of copper taken from the salt in the ad-
jacent solution.

This process is one of numerous examples of electrolysis,
which may lead either to the decomposition or the formation of
chemical substances. In the terminology of electrolysis the conduct-
ing solution or fluid is known as the electrolyte, and the parts of the
negative and the positive conductors immersed in the electrolyte are
the cathode and the anode, respectively, each being termed an elec-
trode. That part of the electrolyte in the immediate vicinity of the
anode is the anolyte, and analogously the catholyte is the electrolyte
surrounding the cathode. The processes which take place at the
electrodes may be referred to as the anodic and cathodic reactions
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or processes. The system of electrodes and electrolyte constitutes an
electrolytic cell, and the net chemical change taking place in the
system as a result of the electrode processes is expressed by the
overall cell reaction.

The above description of electrolysis shows that there are two
types of electrical conduction. On the one hand there is metallic con-
duction which occurs in the external connecting wires and in the elec-
trodes of the electrolytic cell; and on the other, there is electrolytic
electricity associated with the deposition of the same unit quantity of
copper conduction by which electricity passes through the electrolyte
between the electrodes.

Terms Related to Electrolysis. Electrolytes are the chemical com-
pound whose atoms are closely bounded but when dissolved in solvents
like water ionizes and splits into two ions namely cations and anions.
For eg: NaCl.

Electrodes are the conductors of electricity which are used to make
contact of the circuit with the electrolytic solution.

Anode 1s the positively charged electrode.

Cathode is the negatively charged electrode.

Cation 1s an ion or charged atom or particle which has fewer elec-
trons than protons or is positively charged and thus attracted to the
negative terminal or cathode during electrolysis.

Anion is an ion or charged atom or particle which has fewer pro-
tons than electrons and is negatively charged thus attracted to the posi-
tive terminal or anode during electrolysis.

Ex. 8. Answer the following questions.

1. What is the main manifestation of electrochemistry? 2. When is
the electric circuit completed? 3. Copper sulphate solution is not elec-
trically conducting, is 1t? 4. What is conducting solution known?
5. What does the description of electrolysis show?

Ex. 9. Give Russian equivalents for the following words and
word combinations.

Effects of electricity; phenomenon of electrolysis; electric current;
copper wires; direct current; significant degree; the flow of current;
overall amount; conducting solution; electrolytic cell; electrical con-
duction; external connecting wires; adjacent solution.

Ex. 10. Make sentences to explain the main differences be-
tween cation and anion using the table below.
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Characteristics Cation Anion
Charge Positive Negative
Electrode attracted to | Cathode (negative) Anode (positive)
Formed by Metal atoms Non-metal atoms
Examples Sodium (Na"), Chloride (CI),

Iron (Fe™), Bromide (Br),
Ammonium (NH4") Sulfate (SO4>)

Ex. 11. Fill in the blanks with a suitable word.

1. Electrochemistry is the study of the ... effects of electricity.
2. Copper sulphate solution is ... conducting. 3. Positive wire is dis-
solving and making the ... stronger in the vicinity. 4. The system of ...
and electrolyte constitutes an electrolytic cell. 5. The description of ...
shows that there are two types of electrical conduction.

Ex. 12. Read and translate text C.

Electrolytic Conduction

Solid and liquid substances which are able to conduct the electric
current can be divided roughly into two categories. There are, first, the
metallic conductors or electronic conductors in which the electricity 1s
carried by the electrons.

A metal consists of a relatively rigid lattice of positive ions, i.e.,
atoms which have lost some electrons, and a system of mobile elec-
trons removed from the atoms. When an electrical potential is ap-
plied, the electrons are forced to stream in one direction, while the
positive 1ons remain stationary. The flow of electricity is thus not ac-
companied by any appreciable movement of matter. Since the elec-
trons carry negative charges the direction in which they stream is
opposite to that conventionally regarded as the direction of the posi-
tive current.

Conducting materials of the second type are known to be electro-
lytic conductors or electrolytes, and the properties of these conductors
will be given detailed consideration. Electrolytes are distinguished
from metallic conductors by the fact that the current is carried by ions
and not by electrons. As is already seen, ions consist of atoms or
groups of atoms which have lost or gained electrons, thus acquiring
positive or negative charges, respectively.

Ex. 13. Speak on the topic “Electrolysis”.




Part5
D;I INDUSTRIAL WATER
TREATMENT AND PURIFICATION

5.1. WATER-SUPPLY ENGINEERING

Ex. 1. Read and memorise the following words.

Construction and operation — KOHCTPYUPOBAaHHE M IKCILUTyaTallus;
engine — ABUraTenb; to apply — mpuMeHaTh, UCIOJIb30BaTh; Ccivil engi-
neering — rpaxaaHCcKoe CTPOUTEILCTBO; mechanical engineering — ma-
muHocTpoenue; chemical engineering — XMMHUYECKOE€ MAaIIMHOCTPOE-
Hue; electrical engineering — ayeKTpoTexHUKa; materials engineering —
MaTtepuanoBe/ieHue; activity — JnedaTelbHOCTh, water supply system —
cucTteMa BoJIocHaOeHMs; management of water resources — ympasiie-
Hue BoAHbIMU pecypcamu; flood control — perynupoBaHue maBOJKOB;
irrigation system — cuctema opoienus; hydroelectric power plant —
TUAPOIIEKTPOCTAHIIUS; SEwerage system — KaHalu3al[MOHHO-OYMCTHAs
cucreMa; water-supply engineering — UHXEHEPHBIE CPEJICTBA U METOJIbI
BOJIOCHA0XXEHUSI; consumer — MoTpeduTeNb; acquisition — coop; treat-
ment — noarotoBka (ouuctka); delivery of water — BojocHaOxeHue;
transmission — cucteMa mnojaauu; storage — xpanenue; distribution —
pacnpezenenue; sewage disposal — ouncTka CTOYHBIX BOJI; wastewater —
cTtounble BOJbI; disposal — cOpoc, yrunuzanus; wastewater treatment
plant — cTanus o4uCTKHU cTOUHBIX BO; discharge — cOpoc.

Ex. 2. Read and translate text.

Water-Supply Engineering

Engineering 1s a science which deals with design, construction
and operation of structures, machines, engines and other devices used
in industry and everyday life. Engineering applies scientific and tech-
nical knowledge to solve human problems.

Engineering is divided into many branches. The most important of
them are civil engineering, industrial engineering, mechanical engi-
neering, chemical engineering, electrical engineering, sanitary engi-
neering, materials engineering, etc. The field of engineering includes
a wide variety of activities.
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Civil engineering is the oldest of the main branches of engi-
neering. Civil engineers cooperate with architects to design and
build all types of constructions. They plan and supervise large con-
struction projects such as bridges, canals, dams, tunnels and water
supply systems. A number of civil engineers focus on the manage-
ment of water resources, including the construction of flood control
and irrigation systems, hydroelectric power plants, water supply
and sewerage systems.

Water-supply engineering is a branch of civil engineering. It is a
complex of activities concerned with the supply of water to its various
consumers — community, industrial enterprises, transport, etc.

This discipline based on various branches of technical sciences and
has a complex character. The complex character is determined by the
necessity of solving a complex of complicated engineering tasks con-
nected with design, construction and operation of water supply sys-
tems. These systems include various facilities providing acquisition,
treatment and delivery of water in demanded quantities and of adequate
quality to water consumers.

So, a water supply system is a complex of engineering structures
or a system of engineered hydrologic and hydraulic components which
are aimed at providing water supply for various water uses. These
structures carry out the supply of water including acquisition of water
from a variety of natural water sources, its treatment, transmission,
storage, and distribution to the water consumers.

1. Water acquisition is collection of water from a variety of natu-
ral water sources (both surface and underground ones).

2. Water treatment is purification of water to make it suitable for
human consumption or for any other purpose. It is any of several pro-
cesses (or their combination) in which undesirable impurities or pollu-
tants are removed or neutralized.

3. Water transmission is transportation of water over long distances,
especially in those areas where there is a significant mismatch between
water supply and water demand.

4. Water storage is conservation of water in a variety of water
storage facilities for future use.

5. A water distribution system is an elaborate network of pumps,
pipelines, storage tanks, and other appurtenances. It must deliver ade-
quate quantities of water at pressures sufficient for operating plumbing
fixtures and firefighting equipment.
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The study of the course in water-supply engineering is based on the
knowledge of a number of general technical and specialized disciplines.

1. Hydrology, hydrogeology (groundwater hydrology), hydrotech-
nics (hydraulic engineering).

2. Water chemistry and hydrobiology.

3. Hydraulics.

4. Building disciplines.

Sewage disposal (also called waste disposal) is a complex of sani-
tary activities as well as a complex of engineering structures and facili-
ties intended for the collection of wastewater, its disposal outside the
city limits or industrial enterprises, its delivery to wastewater treatment
plants, as well as its treatment, sanitation and disinfection before recy-
cling or discharge into a body of water.

Ex. 3. Answer the following questions.

1. What is engineering? 2. What are the main branches of engi-
neering? 3. Civil engineering is the oldest of the main branches of en-
gineering, isn’t it? 4. What does the work of civil engineers include?
5. What is water-supply engineering? 6. What facilities do water supply
systems include? 7. What is a water supply system? 8. What does a wa-
ter supply system include? 9. What is sewage disposal?

Ex. 4. Choose the right variant according to the text.

1. Water-supply engineering is ...

a) complex of complicated engineering tasks connected with de-
sign, construction and operation of water supply systems;

b) complex of activities concerned with the supply of water to its
various consumers;

c) a complex of sanitary activities intended for the collection and
treatment of sewage;

d) a complex of engineering structures and facilities intended for
the collection and treatment of wastewater.

2. Water supply systems include various facilities providing ...
(several answers possible)

a) acquisition of water from a variety of natural water sources;

b) treatment of water;

c) design, construction and operation of water supply systems;

d) delivery of water to water consumers.

3. The study of the course in water-supply engineering is based on
the knowledge of the following general technical and specialized disci-
plines: ... (several answers possible)
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a) hydrology, hydrogeology (groundwater hydrology), hydrotech-
nics (hydraulic engineering) and drilling technology;

b) water treatment technology;

c) water chemistry, hydrobiology and hydraulics;

d) building disciplines.

4. Sewage disposal is a complex of sanitary activities as well as a
complex of engineering structures and facilities intended for ... (several
answers possible)

a) water treatment and purification;

b) wastewater collection;

c) disposal of wastewater outside the city limits or industrial enter-
prises, its delivery to wastewater treatment plants and its treatment;

d) sewage sanitation and disinfection.

Ex. 5. Fill in the blanks with suitable words.

1. Engineering is a science which deals with ..., ... and operation of
structures, machines. 2. A number of civil engineers focus on the man-
agement of ... ... , including the construction of flood control and irriga-
tion systems. 3. Water supply systems include various facilities providing
acquisition, ... and ... of water in demanded quantities and of adequate
quality to water consumers. 4. Acquisition of water from a variety of natu-
ral ... ... . 5. The study of the course in water-supply engineering is based
on the knowledge of a number of general technical and specialized ... .

Ex. 6. Give Russian equivalents for the following words and
word combinations.

To solve human problems; the field of engineering; to supervise
large construction projects; water supply and sewerage system; focus
on the management; a complex of activities concerned with; to be de-
termined by the necessity; facilities providing acquisition; treatment
and delivery of water.

Ex. 7. Find English equivalents for the following word combi-
nations.

1. YerpoiicTBa, HCHIOIB3yeMble B IPOMBIIUIEHHOCTH W TIOBCETHEB-
HOU JKU3HU.

2. IlpuMeHsTh Hay4YHbIE U TEXHUYECKUE 3HAHUS JUIS pEIIeHUs 3a/a4.

3. BxitouaeT B ce0si LIMPOKUIN CIIEKTP BUIOB JEATECIbHOCTH.

4. IIpoekTUPOBAaHHUE U CTPOUTEIIBCTBO BCEX TUIIOB COOPYKECHUM.

5. YrpaBieHue BOAHBIMUA PECYPCAMMU.

6. DKcIutyaTalusi CUCTEM BOJIOCHA0XKEHUSI.

7. 3a00p BOABI U3 PANUYHBIX IPUPOIHBIX HCTOUHUKOB.
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8. Coopy>keHusi, IpeIHa3HAUYCHHbIE JIJIs1 cOOpa CTOYHBIX BOJ.

9. O6e33apakuBaHUE BOIHI.

Ex. 8. Complete the sentences with a word, noun or adjective,
coming from the word in brackets in order to give the sentence its
correct meaning.

Water (supplies) system is the infrastructure for the (collect),
(transmit), (treat), storage, and (distribute) of water for homes, com-
mercial establishments, (industrial), and (irrigate), as well as for such
public needs as firefighting and street flushing. Of all municipal (ser-
vice), provision of potable water is perhaps the most vital. People (de-
pending) on water for (drink), cooking, washing, carrying away wastes,
and other domestic needs. Water (supplies) systems must also meet
(require) for public, commercial, and industrial (active). In all cases,
the water must fulfill both quality and quantity requirements.

Water (treat) is the alteration of a water source in order to achieve
a quality that meets specified goals. At the end of the 19th century and
the beginning of the 20th, the main goal was (eliminate) of deadly wa-
terborne diseases. The (#reat) of public (drink) water to remove patho-
genic, or disease-causing, microorganisms began about that time.
(Treat) methods included sand filtration as well as the use of chlorine
for (disinfect). The virtual (eliminate) of diseases such as cholera and
typhoid in developed countries proved the success of this water-(¢treat)
technology. In developing countries, waterborne disease is still the
principal water (qualitative) concern.

5.2. WATER POLLUTION

Ex. 1. Read and memorize the following words.

Acid mine drainage — KMCIIOTHBIN IMIAXTHBIA ApeHax; acidity — kuc-
JOTHOCTD; algae bloom — 1BeTeHNe MOPCKUX BOJOpOCIEi; anaerobic la-
goons — aHa3poOHkIe JaryHbl; anoxia (oxygen depletion) — kuciaopoiHOE
rojojaHue (KUCIOPOJHOE HCTOIIeHHE); anthropogenic substance — aH-
TPOIIOT€HHOE BEIEeCTBO; aquifers — BOJIOHOCHBIE clion; bioassays — OHO-
npudopskl; biosurveys (population counts) — 6100030pbl (KOJIUYECTBO
HacesieHus1); biotic communities — Ouonornueckue Buibl, bush debris
from logging operations — 0oOpe3Kku APEBECUHBI C JIECO3aroTOBOK; cad-
mium — kaamuii; cloudiness — MyTHOCTB; containment — yaepKUBaHUE;
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cooling ponds — oxnaxaeHue BojgoemoB; cumulative effect — cymmaphsbrit
addekr; dense liquids — mmotHble kuakocTH; detergents — Morolue
cpenctBa; discarded trash — xjam, oT KoTOporo otkasbiBaroTcs; ditch —
cakaTb B aBapUHOM pexkume; domestic sewage — ObITOBbIE CTOYHBIE BO-
1bL; rubbish — mycop; drain — yreuka; earthquake — 3emnerpsicenue; efflu-
ent — ctounble Bofbl; electrical conductivity — snexkTpuyeckas npoBOuU-
MOCTb; eutrophication — 3BTpoduKanus (LIBETEHUE BOJbI B PE3yJibTaTe
TIOBBIIIICHHOW KOHIICHTPAIIMU B HEW OMOTEHHBIX BEIIECTB, T. €. a30Ta H
docdopa); floatables — maBaromue TBepabie YacTHIlbl, fuel combustion
byproducts — no6o4Hble NPOAYKTHI Ckuranus Torwnaa; fuel oil — ropro-
yee; garbage — oTOpockr; grab samples — B3sThIe 00pasiibl / TPOOKI;, grease —
XKHUP, cMa3bIBaTh xKupoM; hydraulic capacity — runpasiandeckas cnoco0-
HOCTB; to implement — peaJin30BbIBaTS; in situ — Ha Mecte; individual aqu-
ifers and wells — oTnenpHBIE BOIOHOCHBIE CIIOM M KOJIOAIBI; industrial
solvents — MPOMBIIIUIEHHBIE PACTBOPUTENH; irrelevant — HECOOTBETCTBY-
1olui, HeBaXxHbIN; jet fuel — peakTuBHOE ToTUIMBO; lead — cBunerr; leaky
sewage collection system — mpoxyauBIIascCsi cucTeMa cOopa CTOYHBIX
Boj; lubricant — cma3ska; nonpoint source pollution — paccpenoTo4eHHbIC
UCTOYHUKU 3arpsisHeHusi; nutrient runoff — muTatenbHBIN CTOK; ocean
acidification — nmonkucienue okeana; oxygen depletion — KuciopojHOe
ucrolleHue; oxygen-depleting substances — ncuepnbiBaroue KUciaopom
BellecTBa; personal hygiene — nuuHasi TUTKMEHa; pipe — MepeKaynuBaTh 1Mo
TpyOoIpoBoOy; point source pollution — jJokanbHOe 3arps3HeHue; pollu-
tion prevention — npeAoTBpalleHue 3arpsizHenus; publicity owned treat-
ment works — MpuHaAJeXallee roCyAapCTBY OUMCTHOE COOPYKECHHE;
pump — kayathb; radionuclide contaminant — paguOHYKIUAHBINA 3arpsi3HU-
Telb; release of water — Belyck Bozpl; residential use — sxusoe ucmnonb3o-
BaHue; riparian buffers — npuGpexxusie Oydepa; sampling of water — 3a-
00op mpoO BojbI; sanitary sewer overflow — caHuTapHOe MepenogHeHUe
KOJUIEKTOpa; sensory changes — ceHCOpHbIe U3MeHeHUsI; severe reductions —
CEpbEe3HbIC COKpallleHUs; sewage treatment plant — cTaHIMsS OYMCTKH
ctounbix Boj; sheet flow — TexHonmornueckas cxema; sludge — wi; slurries —
xuakue pactBopsl; thermal pollution — temnoBoe 3arpsizHenue; thermo-
philic species — TemontoouBbie pazHoBUAHOCTH; to diffuse contamination —
pacnpocTpaHsTh 3arps3HeHue; to eliminate — ycrpanenue; to facilitate —
croco0CTBOBaTh; to impair — BpeAuTh; to validate — mpoBepsTh; toxic pol-
lutants — TOKcHuHBIE 3arpsi3HUTENH; toXicity — TOKCHYHOCTH; trickle —
cTpyiika; turbidity — momytHeHue; valve — kianas; via urban storm water
runoff — yepe3 ropojickyro JMBHEBYIO KaHalu3aluio; volatile organic
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compounds — U3MEHYHMBBIE OPraHUYECKHE COSAUHEHUS; Vs. (J1aT.) — Ipo-
B, wetlands — 3a0010UueHHEBIE MecTa

Ex. 2. Match the words combinations to their Russian equivalents.

Fuel; groundwater pollution; microbial testing of drinking water;
processing waste; toxic substances.

TomnuBo; MUKPOOUOIOTUYECKUN aHAIU3 MUTHEBOM BOJIbI; 3arpss3-
HEHHUE MOJI3EMHBIX BOJI; TOKCUYHBIE BEIIECTBA; 00pa00OTKa OTXO/I0B.

Ex. 3. Compose word combinations matching the words below.

Pollution; species; drinking; algae; runoff; contaminants; toxin;
prevention; individual; water; blooms; nutrient; radionuclide; plume.

Ex. 4. Find derivatives and give their Russian equivalents.

Phenomena; bacteria; identification; nutrient; acidity; identifiable;
susceptible; nutrient; soil.

Ex. 5. Read and translate text A. Say what water pollution cat-
egories are known.

Water Pollution

Water pollution is the contamination of water bodies (e.g. lakes,
rivers, oceans, aquifers and groundwater). Water pollution occurs when
pollutants are discharged directly or indirectly into water bodies with-
out adequate treatment to remove harmful compounds. Water pollution
affects plants and organisms living in these bodies of water. In almost
all cases the effect is damaging not only to individual species and
populations, but also to the natural biological communities. Water is
typically referred to as polluted when it is impaired by anthropogenic
contaminants and either does not support a human use, such as drinking
water drinking water, or undergoes a marked shift in its ability to sup-
port its constituent biotic communities, such as fish. Natural phenome-
na such as volcanoes, algae blooms, storms, and earthquakes also cause
major changes in water quality and its ecological status.

Water pollution is a major global problem which requires ongoing
evaluation and revision of water resource policy at all levels (interna-
tional down to individual aquifers and wells). It has been suggested that
it 1s the leading worldwide cause of deaths and diseases, and that it ac-
counts for the deaths of more than 14,000 people daily.

Water Pollution Categories. Surface water and groundwater have
often been studied and managed as separate resources, although they
are interrelated. Surface water seeps through the soil and becomes
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groundwater. Conversely, groundwater can also feed surface water
sources. Sources of surface water pollution are generally grouped into
two categories based on their origin.

Point source water pollution refers to contaminants that enter a
waterway from a single, identifiable source, such as a pipe or ditch.
Examples of sources in this category include discharges from a sewage
treatment plant, a factory, or a city storm drain.

Nonpoint source (NPS) pollution refers to diffuse contamination that
does not originate from a single discrete source. This pollution is often the
cumulative effect of small amounts of contaminants gathered from a large
area. A common example is the leaching out of nitrogen compounds from
fertilized agricultural lands. Nutrient runoff in stormwater from ““sheet flow”
over an agricultural field or forest is also cited as examples of NPS pollution.

Groundwater Pollution. Interactions between groundwater and
surface water are complex. Consequently, groundwater pollution,
sometimes referred to as groundwater contamination, is not as easily
classified as surface water pollution. By its very nature, groundwater
aquifers are susceptible to contamination from sources that may not di-
rectly affect surface water bodies, and the distinction of point vs. non-
point source may be irrelevant. A spill or ongoing releases of chemical
or radionuclide contaminants into soil (located away from a surface
water body) may not create point source or non-point source pollution,
but can contaminate the aquifer below, defined as a toxin plume.
The movement of the plume, called a plume front, may be analyzed
through a hydrological transport model or groundwater model. Analy-
sis of groundwater contamination may focus on the soil characteristics
and site geology, hydrogeology, and the nature of the contaminants.

Ex. 6. Read and translate text B. Match pollution causes to
their effects according to it.

Causes:

1) anthropogenic substances;

2) coliform bacteria, 1.e. a used bac-
terial indicator of water pollution;
3) industrial discharges (especially
sulfur dioxide from power plants);
4) leaky sewage collection sys-
tems (pipes, pumps, valves);

5) oxygen depletion and severe
reductions in water quality;

6) pathogens.

Effects:

a) fish and other animal populations;
b) waterborne diseases in either
human or animal hosts;

c) although not an actual cause of
disease;

d) turbidity blocks light, disrupts
plant growth, and clogs the gills of
some fish species;

e) sanitary sewer overflows;

f) acidity.
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Ex. 7. Read and translate text.

Water Pollution Causes

The specific contaminants leading to pollution in water include a
wide spectrum of chemicals, pathogens, and physical or sensory chang-
es such as elevated temperature and discoloration. While many of the
chemicals and substances that are regulated may be naturally occurring
(calcium, sodium, iron, manganese, etc.) the concentration is often the
key in determining what is a natural component of water, and what is a
contaminant. High concentrations of naturally occurring substances can
have negative impacts on aquatic flora and fauna. Oxygen-depleting
substances may be natural materials, such as plant matter (e.g. leaves
and grass) as well as man-made chemicals. Other natural and anthropo-
genic substances may cause turbidity (cloudiness) which blocks light
and disrupts plant growth, and clogs the gills of some fish species.

Many of the chemical substances are toxic. Pathogens can produce
waterborne diseases in either human or animal hosts. Alteration of wa-
ter’s physical chemistry includes acidity (change in pH), electrical con-
ductivity, temperature, and eutrophication. Eutrophication is an in-
crease in the concentration of chemical nutrients in an ecosystem to an
extent that increases in the primary productivity of the ecosystem. De-
pending on the degree of eutrophication, subsequent negative environ-
mental effects such as anoxia (oxygen depletion) and severe reductions
in water quality may occur, affecting fish and other animal populations.

Pathogens. Coliform bacteria are a commonly used bacterial indi-
cator of water pollution, although not an actual cause of disease. Other
microorganisms sometimes found in surface waters which have caused
human health problems include: Burkholderia pseudomallei, Giardia
lamblia, Salmonella, Novovirus and other viruses, parasitic worms.

High levels of pathogens may result from inadequately treated
sewage discharges. This can be caused by a sewage plant designed with
less than secondary treatment (more typical in less-developed coun-
tries). In many countries, older cities with aging infrastructure may
have leaky sewage collection systems (pipes, pumps, valves), which
can cause sanitary sewer overflows. Some cities also have combined
sewers, which may discharge untreated sewage during rain storms.
Pathogen discharges may also be caused by poorly managed livestock
operations.
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Chemical and Other Contaminants. Contaminants may include
organic and inorganic substances. Organic water pollutants include:
1) detergents; 2) disinfection by products found in chemically disin-
fected drinking water, such as chloroform; 3) food processing waste,
which can include oxygen-demanding substances, fats and grease;
4) insecticides and herbicides, a huge range of organohalides and other
chemical compounds; 5) petroleum hydrocarbons, including fuels (gas-
oline, diesel fuel, jet fuels, and fuel oil), lubricants (motor oil), and fuel
combustion byproducts from stormwater runoff; 4) tree and bush debris
from logging operations; 5) volatile organic compounds, such as indus-
trial solvents, from improper storage; 6) various chemical compounds
found in personal hygiene and cosmetic products. Chlorinated solvents,
which are dense non-aqueous phase liquids, may fall to the bottom of
reservoirs, since they don’t mix well with water and are denser (poly-
chlorinated biphenyl, trichloroethylene).

Inorganic water pollutants include: 1) acidity caused by industrial
discharges (especially sulfur dioxide from power plants); 2) ammonia
from food processing waste; 3) fertilizers containing nutrients — nitrates
and phosphates — which are found in stormwater runoff from agricul-
ture, as well as commercial and residential use; 4) heavy metals from
motor vehicles (via urban stormwater runoff) and acid mine drainage;
5) sediment in runoff from construction sites, logging, slash and burn
practices or land clearing sites.

Thermal Pollution. Thermal pollution is the rise or fall in the tem-
perature of a natural body of water caused by human influence. Unlike
chemical pollution, it results in a change in the physical properties of
water. A common cause of thermal pollution is the use of water as a
coolant by power plants and industrial manufacturers. Elevated water
temperatures decreases oxygen levels (which can kill fish) and affects
ecosystem composition, such as invasion by new thermophilic species.
Urban runoff may also elevate temperature in surface waters. Thermal
pollution can also be caused by the release of very cold water from the
base of reservoirs into warmer rivers.

Macroscopic Pollution. Macroscopic pollution, i.e. large visible
items, polluting the urban stormwater, or marine debris when found on
the open seas, can include such items as: trash or garbage (e.g. paper,
plastic, or food waste) discarded by people on the ground, along with
accidental or intentional dumping of rubbish, that are washed by rain-
fall into storm drains and eventually discharged into surface waters.
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Ex. 8. Work in pares with the cards “Measurement” to make
up dialogues.

I. Water pollution may be analyzed through several broad catego-
ries of methods: physical, chemical and biological. Most involve col-
lection of samples, followed by specialized analytical tests. Some
methods may be conducted in situ, without sampling, such as tempera-
ture. Government agencies and research organizations have published
standardized, validated analytical test methods to facilitate the compa-
rability of results from disparate testing events.

1. Sampling of water for physical or chemical testing can be done
by several methods, depending on the accuracy needed and the charac-
teristics of the contaminant. Many contamination events are sharply re-
stricted in time, most commonly in association with rain events. For
this reason ‘“grab” samples are often inadequate for fully quantifying
contaminant levels. Scientists gathering this type of data often employ
auto-sampler devices that pump increments of water at either time or
discharge intervals. Sampling for biological testing involves collection
of plants and / or animals from the surface water body. Depending on
the type of assessment, the organisms may be identified for biosurveys
(population counts) and returned to the water body, or they may be dis-
sected for bioassays to determine toxicity.

III. Chemical testing (i.e. water chemistry analysis and environ-
mental chemistry). Water samples may be examined using the prin-
ciples of analytical chemistry. Many published test methods are
available for both organic and inorganic compounds. Frequently
used methods include pH, biochemical oxygen demand (BOD),
chemical oxygen demand (COD), nutrients (nitrate and phosphorus
compounds), metals (including copper, zinc, cadmium, lead and
mercury), oil and grease, total petroleum hydrocarbons (TPH), and
pesticides.

IV. Biological testing (Bioindicator) involves the use of plant,
animal, and / or microbial indicators to monitor the health of an
aquatic ecosystem. Bacteriological water analysis is for microbial
testing of drinking water. Common physical tests of water include
temperature, solids concentrations (e.g., total suspended solids
(TSS)) and turbidity.

Ex. 9. Read and translate text C. Say what of three water pol-
lution monitoring treatments is the most important to your point
of view.
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Control of Water Pollution

Domestic Sewage. Domestic sewage 1s 99.9 per cent pure water,
while the other 0.1 per cent is pollutants. Although found in low con-
centrations, these pollutants pose risk on a large scale. In urban areas,
domestic sewage is typically treated by centralized sewage treatment
plants. All over the world, most of these plants are operated by local
government agencies, frequently referred to as publicly owned treat-
ment works. Municipal treatment plants are designed to control con-
ventional pollutants: BOD and suspended solids. Well-designed and
operated systems (i.e., secondary treatment or better) can remove
90 per cent or more of these pollutants. Some plants have additional
sub-systems to treat nutrients and pathogens. Most municipal plants are
not designed to treat toxic pollutants found in industrial wastewater.

Cities with sanitary sewer overflows or combined sewer overflows
employ one or more engineering approaches to reduce discharges of
untreated sewage, including: 1) utilizing a green infrastructure ap-
proach to improve stormwater management capacity throughout the
system, and reduce the hydraulic overloading of the treatment plant;
2) repair and replacement of leaking and malfunctioning equipment;
3) increasing overall hydraulic capacity of the sewage collection sys-
tem. A household or business not served by a municipal treatment plant
may have an individual septic tank, which treats the wastewater on site
and discharges into the soil. Alternatively, domestic wastewater may be
sent to a nearby privately owned treatment system.

Industrial Wastewater. Some industrial facilities generate ordinary
domestic sewage that can be treated by municipal facilities. Industries
that generate wastewater with high concentrations of conventional pol-
lutants (e.g. oil and grease), toxic pollutants (e.g. heavy metals, volatile
organic compounds) or other nonconventional pollutants such as am-
monia, need specialized treatment systems. Some of these facilities can
install a pre-treatment system to remove the toxic components, and
then send the partially treated wastewater to the municipal system. In-
dustries generating large volumes of wastewater typically operate their
own complete on-site treatment systems. Some industries have been
successful at redesigning their manufacturing processes to reduce or
eliminate pollutants, through a process called pollution prevention.
Heated water generated by power plants or manufacturing plants may
be controlled with: 1) cooling ponds, man-made bodies of water
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designed for cooling by evaporation, convection, and radiation; 2) cooling
towers, which transfer waste heat to the atmosphere through evapora-
tion and / or heat transfer; 3) cogeneration, a process where waste heat
is recycled for domestic and / or industrial heating purposes.

Agricultural Wastewater. There are two types of agricultural
wastewater treatment.

Nonpoint Source Wastewater Treatment. Sediment (loose soil)
washed off fields is the largest source of agricultural pollution. Farmers
may utilize erosion controls to reduce runoff flows and retain soil on
their fields. Common techniques include contour plowing, crop mulch-
ing, crop rotation, planting perennial crops and installing riparian buff-
ers. Nutrients (nitrogen and phosphorus) are typically applied to farm-
land as commercial fertilizer; animal manure; or spraying of municipal
or industrial wastewater (effluent) or sludge. Nutrients may also enter
runoff from crop residues, irrigation water, wildlife, and atmospheric
deposition. Farmers can develop and implement nutrient management
plans to reduce excess application of nutrients.

Point Source Wastewater Treatment. Farms with large livestock
and poultry operations, such as factory farms, are called concentrated
animal feeding operations or feedlots and are subject to increasing govern-
ment regulation. Animal slurries are usually treated by containment in
anaerobic lagoons before disposal by spray or trickle application to
grassland. Constructed wetlands are sometimes used to facilitate treat-
ment of animal wastes.

Ex. 10. Answer the following questions.

1. What industries need specialized treatment systems? 2. What is
the agricultural application of nutrients (nitrogen and phosphorus)?
3. Food processing waste can include oxygen-demanding substances,
fats and grease, and herbicides. What of this list is false? 4. Chemical
pollution, unlike thermal, results in a change in the physical properties
of water, doesn’t it? 5. Why is groundwater pollution not easily classi-
fied, unlike surface water pollution?

Ex. 11. Translate the following sentences. Point out the “-ing
constructions”; state functions of verbals.

1. Reducing consumption or usage of a polluting product is one of
the approaches to reduce pollution. 2. Waste treatment can only be ef-
fective if pollution i1s coming from a defined and accessible source.
3. Biological processing with the appropriate microbes should be used
to reduce toxicity of very reactive ions. 4. If there are no colonies
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preserved from pre-pollution eras and classical mechanisms of
transport have been destroyed for organisms occupying important nich-
es in the ecosystems, careful human intervention may be needed to in-
troduce necessary species. 5. Strong industrial presence can pollute en-
vironments, but will also lead to urbanization and habitat fragmentation
due to workers living nearby. 6. Macroorganism travel may be signifi-
cantly impaired by habitat fragmentation through urbanization, pollu-
tion of river biomes all the way to their sources, or an extinction or
large reduction in numbers of transporting species such as waterfowl.
7. Biome is a large naturally occurring community of flora and fauna
occupying a major habitat. 8. If sufficient space were available, con-
structing degrading wetlands could be a cost-effective alternative.
Ex. 12. Speak on the topic “Water Pollution”.

5.3. WATER TREATMENT
AND PURIFICATION

Ex. 1. Read and memorise the following words.

Water quality — kauectBo Bonbl; In respect of — uTo Kacaercs;
suitability — cooTBeTCTBHE, MPUTrOJHOCTH;, measurement — u3Mepe-
HUE; pure — YUCTHII; impure — HEOUHUILIEHHBIH, TPSA3HBIN; interconnec-
tion — B3aUMOCBS3b; to take into account — mpuHUMAaTh BO BHUMAaHUE;
to assess — omnpenensaTh, OlleHuBaTh; turbidity — MyTHOCTB; odor — 3a-
nax; foamability — nenooOpa3oBanue; acidity — kuciaoTHocTh; alka-
linity — menounocTs; hardness — JKECTKOCTb; COrrosiveness —
KOPpPO3UOHHAsA CTOMKOCTB; to refer — OTHOCUTB, CChIIAThCA; Protozo-
an — mpocTenee XuBoTHOe; dimension — pa3Mep, U3MEpeHue, ac-
MEeKT; extent — cTeneHb, npeaesn; water purification — o4rcTKa BOJIbL;
chemicals (pl.) — xumukanuu, XuMHUYECKHE MpenapaThl; contaminant —
3arpsi3Hstollee BemecTBo; to purify — ounmats; to disinfect — ges-
MHPUIIUPOBATH; consumption — noTpediieHue; potable — muTheBoil,
TOAHBIN 17151 IUThA; coagulation — koarynsnus; flocculation — gprok-
KyJnsius; sedimentation — ocaxaenue, oceganue; flotation — ¢rora-
uus; softening — ymsruenue; aeration — aspanus; carbon adsorption —
ancopbuus yriem; deferrization — oOe3xkene3uBanue; desalination —
ompecHnenue; fluoridation — ¢ropupoBaHue; reverse 0Smosis — 00-
paTHBIN OCMOC.
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Ex. 2. Read and translate text.

Water Quality and Water Treatment

“Water quality” is a term used to describe the chemical, physical,
and biological characteristics of water, usually in respect of its suitabil-
ity for a particular purpose (for drinking, industrial purposes, irrigation,
recreation, etc.) Although scientific measurements are used to define
water quality, it’s not a simple thing to say “this water is good / pure”,
or “this water is bad / impure”. There are complex interconnections
among factors such as surface and ground water, atmospheric and cli-
matic factors, natural landscape features (such as geology, topography,
and soils), human activities, and aquatic health which must be taken
into account in analyzing water quality.

Water quality is determined by assessing three classes of charac-
teristics: physical, chemical, and biological. The physical characteris-
tics include turbidity, colour, taste, odor, temperature, and foamabi-
lity. The chemical characteristics of water are its acidity, alkalinity,
pH, hardness, and corrosiveness (corrosivity). The biological charac-
teristics of a water body refer to a variety of living organisms that can
be found in water, including microscopic viruses, bacteria and proto-
zoans, as well as phytoplankton (microscopic algae), zooplankton (ti-
ny water animals), insects and so on. Water quality has a microbiolog-
ical and a physicochemical dimension. There are thousands of param-
eters of water quality. The type and extent of water treatment depends
on the quality of the water source. The better the quality, the less
treatment 1s needed.

Water treatment is the process of water purification from undesira-
ble chemicals, biological contaminants, and gases. The goal is to pro-
duce water fit for specific purposes. Most water i1s purified and disin-
fected for human consumption (drinking water), but water purification
may also be carried out for a variety of other purposes, including medi-
cal, pharmacological, chemical, and industrial applications.

There are many methods used in the purification of water
from potable tap water to a standard suitable for use as a labora-
tory reagent.

The conventional water purification processes of greatest im-
portance are coagulation and flocculation, sedimentation and flota-
tion, filtration, disinfection, as well as some additional treatment
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methods (softening, aeration, carbon adsorption, distillation, deferri-
zation, desalination, fluoridation, reverse osmosis, etc.). Each of these
has different capabilities in terms of which contaminants it will remove
effectively and each is subject to its own advantages and disadvantages
in terms of cost, ease of use etc.

Ex. 3. Answer the following questions.

1. What does the term “water quality” describe? 2. Is it easy to say
“this water 1s good / pure” or “this water is bad / impure”? Why? Why
not? 3. What are physical, chemical, and biological characteristics of
water? 4. What are the factors which must be taken into account in ana-
lyzing water quality? 5. What is water treatment? 6. What is the prima-
ry objective of water treatment? 7. Why do many industries provide
special water treatment on their own premises? 8. What are the most
important conventional water treatment processes?

Ex. 4. Transform as in the models.

Model 1: verb 1 noun (to pollute water — pollution of water).

To treat water; to purify water; to remove undesirable impurities;
to neutralize an impurity; to contaminate water resources; to divide into
types; to deteriorate water quality; to describe the characteristics of wa-
ter; to protect the health of the community; to provide special treat-
ment; to classify pollutants; to disinfect water; to purify water; to con-
sume drinking water.

Model 2: noun 1 noun (quality of water — water quality).

Treatment of water; purification of water; contamination of water
resources; pollution of a water source; removal or neutralization of im-
purities; properties of water; water on the surface; water in the ground;
features of landscape; life of plants and animals; characteristics of wa-
ter; requirements for water quality; sampling and analyses of water.

Ex. 5. Match the words with their definitions.

1. Water quality | a) having sediment or foreign particles stirred up or

2. Suitability suspended

3. Impure b) the chemical, physical, biological, and radiologi-
4. Ground water | cal characteristics of water

5. Purification c) subsurface water, often between saturated soil
6. Turbidity and rock, that supplies wells and springs

d) the process of removing impurities

e) the quality of having the properties that are right
for a specific purpose

f) not clean; contaminated
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Ex. 6. Complete the sentences with the words from the table below.

Consumption, systems, development, water, demand, transport,
industrial water, chemical industry, users

Industrial Water Supply

Water supply ... must also meet requirements for commercial and
industrial activities. Water has always played a critical part in imple-
mentation of every industrial process. It is estimated that now about
22 per cent of world-wide ... use is industrial. The ... for water is sure
to increase in future. Though water ... depends on the region, as a
whole, industrial water usage is lower than agricultural use.

The most important purposes of ... consumption are cooling,
scouring, washing, dampening, steam generation, hydraulic transport,
etc. The use of water for cooling exceeds all other kinds of water con-
sumption as it is used in such branches of industry as metallurgy, oil-
refining industry, ..., etc. In general, the largest water ... are enterpris-
es of metallurgical, chemical, oil-refining, petrochemical, and machine-
building industry, as well as thermal power stations.

Industry also uses water to dissipate and ... waste materials. In
fact, many streams are now overused for this purpose, especially water-
courses in urban centres.

Ex. 7. Translate the words and word combinations in brackets.

Water is called the “universal (pacmeopumens)” because of its
strong tendency to dissolve other (sewyecmea). Since (vucmas / ouu-
wennas 6ooa) is not found in nature (i.e., outside chemical laborato-
ries), any distinction between clean water and (3aepssnennas 6ooa)
(3asucum om) the type and (konyenmpayus) of (npumecu) found in the
water as well as on its intended use*. Water is said to be polluted when
it contains enough (npumecu) to make it (Henpuroausiii) for a particu-
lar use, such as drinking, swimming, or fishing. Although the (xaue-
cmeo) of water is affected by natural (ycrosuii), the word “pollution”
usually implies (0esmenvnocmo uenoseka) as the source of (3aepszne-
nue). Water pollution is caused primarily by the drainage of contami-
nated waters into (nosepxmocmuvie 600b1) Or (epyHmoOGvie B800bl).
(Oxpana eoonwvix pecypcos), therefore, primarily involves the (yoane-
nue) of impurities before they reach natural (600oemsi) or aquifers.

*intended use — ucmoap30BaHKE MO HA3HAYECHMIO; TIPEATIOIATaeMOe
WCITIOJIb30BaHUE

Ex. 8. Speak on the topic “Water quality and water treatment”.
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5.4. WATER PURIFICATION METHODS

Ex. 1. Read and memorise the following words.

A. Preliminary treatment — mpeaBapuTesibHas OYUCTKA; to un-
dergo — mojnBeprarbcs; coarse — rpyobld, KpynHblid; fine — Meakuii;
screen — CHUTO, peIIeTKa; strainer — ceT4aThlii GHILTP; t0O remove —
yaanaTh; debris — 0010MKH, OCTaTKH, Mycop; screening — OTOOD,
npoceuBanue; presedimentation basin — npeaBapuUTEIbHbIA OTCTOM-
HHUK; to settle out — ocaknaTh, BeINaaaTh; to occur — IPOUCXOIUTH; tO
accomplish — BeInoNHATE; treatment plants — 0o4UUCTHBIE COOPYKEHHUS;
settling basin — orctoitHuku; plain sedimentation — MexaHuuyeckoe
orctanBanue; colloidal material — komnonaHoe BemecTBO; algae —
Bojiopocnu; dispersed — qucneprupoBaHHbINA, pacCesiHHbIN; silt — wiI,
ocaaok; suspended material — BemecTBO BO B3BEIIEHHOM COCTOSIHHH,
CYCIIEHJMPOBAHHBIN MaTepuall; mass — I'pyJia, CKOIJIEeHUE, OOJbIIOoe
kosndecTBo; flocs — BelecTBa, OCTaBIIMECs B CTOYHBIX BOJIaX IMOCIIE
oTcTtanBaHusa (xyionbs); clumping of the bacteria — ckonnenue Oak-
tepuit; alum — kBacibl; rapid — ObICTpBIi; to disperse — pacceuBarh,
pacrnpenensats; particle collisions — cTolIKHOBEHHE YacTuIl; enhan-
cing — yBeauuyenue; sediment — ocaJlok, OTCTOM; quiescent settle-
ment — OCaXKJICHUE B CIIOKOMHOM cocTOosSHMHU; flow — MOoTOK; continu-
ous flow extended — mpojsieHHBIN, yBEeIMYEHHBIN; retention time —
BpeMs NpeObIBaHUS B OYMCTHOM YCTaHOBKE, BPEMsI OTCTaUBAHUS BO-
nbl; sediment content — coaepkaHue TBEPAbIX YacTHIl B Boje; radial
flow — panuanpHbli TOTOK (OT HEeHTpa K nepudepuun); hopper-
bottomed tank — oTcToitHMKH ¢ KOHHMYecKuUM aHOM; upward flow —
BocxoAsMi nmoTok; sludge — mam, ocanok; buoyancy — mniaBy-
4eCTh; rising — MOJHATHE, OabeM; skimmer — rpebok; complete re-
moval — moirHoe yganeHue.

B. Turbidity — mytHOCTS; filter bed — dbunpTpyrouuii cioii; granu-
lar material — rpanynupoBannblii Matepuan; filter media — cpena
(manonunenue) punbtpa; related substances — aHamorudHble (COOTBET-
cTBytomue) BemjectBa; dual-media filters — nBoliHble QUIBTPHI; In-
depth filtration — rmyOunnas ¢unerpanus; mixed-media filter — punbTp
CMEILIAHHOTO JeWCTBUS; garnet — rpaHat (muHepan); backwashing —
MPOMBIBKA (pUIBTpa OOpaTHOM CTpyeil; oOpaTHast MpOMbIBKa (PUIIBTPA;
clogged filter — 3acopennniii (3a0utsiii) GuibTp; chlorination — xyo-
pupoBanue; residual — octaTok; excess salt — U30bITOK COMH.
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Ex. 2. Read and translate text A.

Water Purification Methods. Preliminary Treatment.
Coagulation. Sedimentation. Flotation

Preliminary treatment (pretreatment) is any physical, chemical or
mechanical process used before water undergoes the main treatment
process. During pretreatment:

e coarse and fine screens or micro strainers may be used to remove
rocks, sticks, leaves and other debris (screening);

e presedimentation settles out sand, grit and gravel from raw wa-
ter. Sedimentation occurs naturally in reservoirs and is accomplished in
treatment plants by settling basins (also called sedimentation basins or
settling tanks). Plain sedimentation will not remove extremely fine or
colloidal material within a reasonable time, and the process is used
principally as a preliminary to other treatment methods;

e adding of chemicals may be added to control the growth of algae.

Coagulation 1s a separation or precipitation from a dispersed
state of suspension particles. Coagulation removes small particles
made up of microbes, silt, and other suspended material in the water.
By adding chemicals called coagulants (coagulating agents) to the wa-
ter, fine non-settling particles and colloidal material form larger,
heavier masses of solids by coagulation. These masses, called floc, are
large enough to settle in basins and to be caught on the surface of fil-
ters. A precipitate forms and causes a clumping of the bacteria and
other foreign particles which then settle out during the several hours
of sedimentation. In this way about 85 per cent of the bacteria and
suspended particles, as well as some of the mineral elements (such as
certain forms of iron) can be removed.

The 3 main types of coagulants are inorganic electrolytes (alum,
lime, ferric chloride, ferrous sulfate), organic polymers, and synthetic
polyelectrolytes. Their application may have serious disadvantages be-
cause of possible negative effect on water consumers’ health.

Coagulation is usually accomplished in 2 stages: rapid mixing and
slow mixing.

e rapid mixing serves to disperse the coagulants evenly throughout
the water and to ensure a complete chemical reaction.

e slow mixing (also called flocculation) is longer gentle mixing for
promoting particle collisions and enhancing the growth of flocs.
A flocculant (flocculating agent) is a reagent added to a dispersion of
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solids in water to bring together the fine particles to form flocs. After
flocculation the water flows into the sedimentation tanks where sedi-
mentation or flotation is accomplished.

Sedimentation is the process of precipitation of sediment (matter
that settles to the bottom of a liquid under the force of gravity) which
1s accomplished in the sedimentation tank. A settling [sedimentation /
precipitation] tank is a tank where suspended matter is removed either
by quiescent settlement or by continuous flow and extended retention
time to allow deposition. Sedimentation is used to remove settleable
suspended solids from waters which are high in sediment content after
coagulation and flocculation processes. Types of sedimentation tanks
include:

e rectangular with horizontal flow;

e circular with radial flow;

e hopper-bottomed with upward flow.

The amount of floc settling out of the water depends on the reten-
tion time of the water in the basin (minimum 4 hours) and the depth of
the basin (there are shallow or deep basins). As particles settle, a layer
of sludge is formed at the bottom of the tank. Sludge is thick, soft, wet
mud or a similar viscous mixture of liquid and solid components which
is then removed and treated. The amount of sludge is usually 3—5 per
cent of the total volume of water treated.

An alternative technique to sedimentation is flotation. It is the use of
gas bubbles for increasing the buoyancy of suspended solids and rising
the particles through the water to float on the surface of the water to be
collected by a skimmer. The advantage of flotation over sedimentation is
more complete removal of small or light particles in a shorter time.

Ex. 3. Answer the following questions.

1. What is pretreatment (preliminary treatment)? 2. What is used to
remove debris during pretreatment? How is this process called?
3. What is the purpose of presedimentation? 4. Where is sedimentation
accomplished in water treatment plants? 5. Why is presedimentation
used as a preliminary to other treatment methods? 6. What may be add-
ed to control the growth of algae during pretreatment? 7. What is coag-
ulation? What is the purpose of this method? 8. What are coagulants
(coagulating agents)? 9. What are the three main types of coagulants?
10. How are heavier masses of solids formed by coagulation called?
11. What are two stages of coagulation? How is slow mixing called?
12. Why is a flocculant (flocculating agent) added?
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Ex. 4. Choose the correct word.
1. Coagulation / coagulants / to coagulate
. 1s clumping together of very fine particles into larger particles
using chemicals ... that neutralize the electrical charges of the fine par-
ticles and destabilize the particles. During ..., different chemical addi-
tives cause particles ... and thus to settle.
2. Flocculation / flocculants / to flocculate
. 1s the process in which small particles clump together through
gentle stirring. Independently of the water origin, aluminum sulfate is
added to the water, to allow particles in suspension ... . ... are added to
a dispersion of solids in a liquid to bring together the fine particles to
form flocs.
Ex. 5. Match the words with their definitions.

1. Water treatment | a) produced from the treatment of raw water to
2. Settling basin render it potable comes from the extractions un-
3. To remove dertaken during sedimentation (or flotation)

4. Coagulants b) is a reagent added to a dispersion of solids in wa-
5. Flocculant ter to bring together the fine particles to form flocs
6. Debris c) a type of the structure, usually a man-made
7. Sludge tank that is designed for the purpose of removing
8. To settle sediment and other particulates from water

9. Retention time | d) to move to a lower level and stay there; to drop

e) is any process that improves the quality of wa-
ter to make it appropriate for a specific end-use
f) are a key component for any wastewater treatment
program that handles suspend solids, as they consol-
idate those particles for easy and thorough removal
g) is a calculated quantity expressing the mean
time that water (or some dissolved substance)
spends in a particular basin
h) to take something away from somewhere, or
off something
1) broken or torn pieces of something larger

Ex. 6. Find in the text the English equivalents of the following
word combinations.

O6paboTka; UCTIOJIB30BATh JJISl yIaJIeHUs] KAMHEU, NaJoK, JTUCTHEB
U JIPyroro MYCOpa; OCAKIECHHUE TMPOUCXOIUT €CTECTBEHHBIM 00pa3oM;
Ype3BBIUAHO MEIKUN MaTepHuar;, M00aBICHHUE XUMHUYECKUX BEIIECTB;
YAAIATh MEIKUE YaCTHUIIBI; 00pa3yeTcsl 0CaJ0K; HEOPTaHUYECKHUE DIICK-




106___ Part 5. INDUSTRIAL WATER TREATMENT AND PURIFICATION

TPOJIUTHI;, OpraHUYECKUE MOJIMMEPHI; TPUMECHEHHUE; UMETh HEJIOCTATKH,
BOJIa MOCTYIAeT B OTCTOMHUKHU; MO Mepe oceaaHus; oOpazyercs: cioit
IIamMa; CMeCh JKHJIKUX U TBEPABIX KOMIIOHCHTOB; albTCPHATHUBOM Ce-
TUMEHTAITUU SIBJSICTCS; YBEJIIMUCHUS TUIABYYECTH B3BEIICHHBIX TBEp-
JIBIX YaCTHIL, MPEUMYIIECTBO (PIIOTAIIUU TIEPE] CETUMEHTAIIUCH.

Ex. 7. Translate the words and word combinations in brackets.

Various (memoosr ouucmku 600wvt) are used to take water (Oes-
onacnoti) and attractive to the consumer. The method selected depends
mostly on the character of the (coipas, neobpabomannas 6ooa).

Much of the (836ewennozo sewecmea) can be (yoarums) in a (0T-
croitHukax), where the larger particles will (ocedams) (noo oeticmeuem)
of gravity. This process is called (mexanuuecxoe omcmausanue).

(Pezepsyapul ona xpanenus) serve as rudimentary sedimentation ba-
sins, but because of density (nomoxos), disturbances caused by wind, and
other factors they cannot always be relied upon to give proper clarification.
Sedimentation basins (nocmpoennwie) for the specific purpose of removing
(836ewennvix sewyecma) from the water are generally of reinforced cement
concrete and may be (npsmoyeonsrvimu unu kpyensivu) in plan.

The (apdpexkmuenocmv) of sedimentation may be increased by
(emewusanus xumuueckux sewgecmas) with the water to form a floccu-
lent (ocaoxka) which carries the suspended particles down (no mepe
ocedanus). This process is called (xumuuecxou xoazynayueir).

The (koaecynaumet) (6cmynarom 6 peaxyuio c) the (3aepsaznsarousu-
mu) particles to form a flocculent precipitate. The most common (xoa-
eynsnmom) 1s alum [AlL(SOy);, 14H,0] which (peacupyem) with the
alkalinity in the water ¢ (o6pazosanuem) an aluminum-hydroxide floc.

Ex. 8. Read and translate text B.

Water Purification Methods. Filtration. Disinfection.
Chlorination. Ozonation

Filtration 1s the process of separating particles from a liquid by
passing the liquid through a filter that will not pass the particles.

Even after coagulation and flocculation, sedimentation does not
remove all suspended impurities from the water to make it crystal clear
and safe. The remaining non-settling floc still causes turbidity and con-
tains micro-organisms. Suspended solids, colloidal material (algae, silt,
iron, manganese), bacteria, germs, and other microorganisms are fil-
tered out by passing the water through a bed (a layer) of granular mate-
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rial (usually fine sand, gravel, garnet, pulverized coal or related sub-
stances. However, soluble materials such as salts and metals in 1onic
form are not removed by filtration.

There are several classifications of filters:

e according to the direction of flow through the filter bed (down-
flow, upflow, biflow, radial flow, horizontal flow);

e according to the type of filter media used (sand, coal, anthracite,
coal-sand, multilayered);

e according to flow rate (slow, rapid).

Most modern water treatment plants now use rapid dual-media fil-
ters following coagulation and sedimentation. A dual-media filter con-
sists of a layer of anthracite coal (for trapping most of the large floc)
above a layer of fine sand (for trapping smaller impurities). This pro-
cess is called in-depth filtration. In order to enhance in-depth filtration,
mixed-media filters (with a third layer of fine-grained, dense mineral
called garnet at the bottom of the bed) are used in some treatment
plants. Rapid filters have certain advantages over slow filters: they re-
quire much less surface area, they are easier to clean and more reliable.
Backwashing [backwash / back-flushing] is the reverse of the direction
of flow through the filter for cleaning the filter bed clogged by particles
removed from the water.

The development in filter technology doesn’t stand still. Mem-
brane filtration is increasingly becoming popular as an advanced water
and wastewater treatment process. There are various possibilities of
membrane filtration: microfiltration; ultrafiltration; reverse osmosis;
nanofiltration.

Disinfection is the complex of measures for destroying agents of in-
fection in the water with the help of various disinfectants. It is accom-
plished both by filtering out harmful microorganisms and by adding disin-
fectant chemicals for killing any pathogens which pass through the filters.

There are several methods of treatment of water to kill living organ-
isms, particularly pathogenic bacteria; chlorination (the application of
chlorine or chlorine compounds — chloramine and chlorine dioxide) is the
most common. Chlorine is a strong oxidant and a toxic gas. Chlorine di-
oxide has more recently been found effective as a destroyer of bacteria, as
well as a means of removing undesirable tastes and odours. Chlorine has
limited effectiveness against protozoans that form cysts in the water.

Less frequently used methods include the use of ozone, ultraviolet
light, or silver ions. Boiling is the favored household emergency measure.
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The advantage of ozonation over chlorination is the production of
fewer dangerous by-products and the absence of taste and odour.
Ozone gas is a colourless toxic gas with powerful oxidizing properties,
formed from oxygen by electrical discharges or ultraviolet light. It is an
effective method to destroy harmful protozoans. Ozone is a very
strong, broad spectrum disinfectant widely used in Europe.

The main disadvantage of ozonation and UV radiation (light) ra-
diation is that they leave no disinfectant residual in the water, and it is
sometimes necessary to add a residual disinfectant afterwards.

Some additional treatment methods include.

1. Softening (the process of removing the dissolved calcium and
magnesium salts that cause hardness in water, either by adding chemi-
cals or by ion exchange).

2. Aeration (the process of spraying water into the air used for taste
and odour control and for removal of dissolved iron and manganee).

3. (Activated) carbon adsorption (the process of adsorption impu-
rities by activated carbon (saturation carbon with impurities) used for
removing dissolved organic substances that cause tastes, odours, or
colours).

4. Distillation (the separation of dissolved solids from water by
evaporation and condensation).

5. Deferrization (the removal of iron from water).

6. Desalination (desalinization) (any of several processes that re-
move excess salt and other minerals from water).

7. Fluoridation (the addition of sodium fluoride or other fluorine
compounds to filtered water for reducing tooth decay).

8. Reverse osmosis (a process by which water passes through a po-
rous membrane which passes the water, but does not pass the impuri-
ties dissolved in it).

Water treatment plants employ a variety of treatment methods.
These processes are used in varying combinations, depending on the
characteristics of water and on its intended use.

Ex. 9. Answer the following questions.

1. What is filtration? 2. What kind of filters are used in water
treatment plants? 3. What is the purpose of disinfection? 4. What is the
advantage of ozonation over chlorination? 5. What are the main disad-
vantage of ozonation? 6. What is the process of removing the dissolved
calcium and magnesium salts? 7. Why do water treatment plants em-
ploy a variety of treatment methods?
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Ex. 10. Choose the correct word.
1. Filtration / filters / to filtrate
. 1s the process in which particulate matter in water is removed

by passage through porous media.

... through beds of fine sand or

through crushed anthracite coal can trap the suspended matter.
2. Disinfection / disinfectants / to disinfect
. 1s the process designed to kill most microorganisms in water,

including essentially all disease-causing bacteria.

... destroy harmful

bacteria and deactivate viruses.

3. Aeration / aerator / air / to aerate

... mixes air with water either by spraying the water into the air or
by forcing small ... bubbles through the water and is used primarily to
reduce unpleasant odours and tastes.

4. Softening / softener / to soften

. 1s the process of removing calcium and magnesium from the

water either by chemical precipitation or by ion exchange.

Ex. 11. Match the words with their definitions.

1. Filter

2. Turbidity

3. Colloid

4. Bed

5. In-depth fil-
tration

6. Odour

7. Disinfectant
8. Chlorination
9. To trap

10. Residual

a) a water purification process in which chlorine is
added to water for disinfection, for the control of pre-
sent microrganisms

b) any substance consisting of particles substantially
larger than atoms or ordinary molecules but too small
to be visible to the unaided eye

c) any of several types of equipment or devices for
removing solids from liquids or gases, or for remov-
ing particular types of light

d) to catch and prevent particles from moving

e) a substance that contains chemicals that kill bacteria
f) (of a liquid) the quality or state of being cloudy be-
cause a lot of small pieces of matter are held in it

g) resulting or left from something that was previous-
ly present

h) a level of material, such as a type of rock or gas,
that i1s different from the material above or below it,
or a thin sheet of a substance

1) the separation of a suspended particle or liquid
droplet from its carrying fluid within the depth (thick-
ness) of the filter medium

j) particular and distinctive smell
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Ex. 12. Find in the text the English equivalents of the following
word combinations.

[Iponyckanue >XKUAKOCTH 4epe3 (WIBTP, PAaCTBOPUMBIC BEIIECTBA;
HEOCEHAIOIIME YAaCTULIbl, HUCXOQAIIUM NOTOK; BOCXOISIIMN ITOTOK; CKO-
POCTH TTOTOKA; OYUCTKA (PHIILTPYIONMIETO CJIOS, 3aCOPEHHOTO YaCTUIIAMU;
MeMOpaHHasi GUIbTpaIsl; KOMIUIEKC Mep; AC3UH(EKIIMs BBIMOIHICTCS;
no0aBieHNE Te3MHDUIMPYIONTUX XUMHUKATOB; B YACTHOCTH; OKUCIIATEID;
yIIAJICHUST HEXKEIaTeIbHBIX BKYCOB M 3aIaxOB; HE TaK 4acTO HCIIOJIb3ye-
MbIC METOJIbI; ITMPOKO UCTIONBb3yeMoe B EBporie; amcopOmms mpumeceit
AKTUBUPOBAHHBIM YTJIEM; U30BITOK COJIH; IIEIEBOE UCIIOIL30BAHME.

Ex. 13. Translate the words and word combinations in brackets.

The usual (¢punemp) consists of a (cios necka) or crushed coal sup-
ported on a (croti epasus). When water (npoxooum uepesz gunomp), (836e-
wenHvle yacmuysl u Qrokyrsaum) come in contact with the sand grains and
adhere to them. Bacteria are effectively (yoarsaromes punompayuer).

In time, more and more material is (nonadaem) in the sand bed,
the pores (3acopsiromces), and the hydraulic head loss through the bed
becomes excessive.

The filter is then (oO6pammuo npomwvisaemcs) to (yoanums) the trapped
material. During (npomwisku ¢gunvmpa obpamnoti cmpyei; o06pamHoti
npomuvieua hunompa), the (cioti necxa) expands about 50 per cent.

([e3unghexyus) is yet another procedure used in (ouucmxa 600vl)
methods. More than 50 per cent of the pathogens in water will die with-
in 2 days, and 90 per cent will be dead at the end of the week.

(Xnop) 1s an (0ezunguyupyrowee cpeocmeo). It (odbpazyet) hypo-
chlorite when (npu oobasnenuu 6 60dy), and this has an immediate and
disastrous effect on most forms of microscopic life.

(Bxycwl u 3anaxu) in water are caused by

— (pacmeopennvie 2azwer) such as hydrogen sulfide,

— living organic material such as (sodopocau),

— (paznazarowutics opeaHudeckuu mamepuar),

— industrial wastes, and

— chlorine either (6 sude ocmamxka) or in combination with phenol
or decomposing organic matters.

(Aopayus), usually (ocywecmensemas nymem pacnviienusi 00bl)
from special nozzles or by permitting it to trickle over cascades, breaks
the water into droplets and permits the escape of (pacTBOpEeHHBIX ra30B).

(Axmusuposannwiii yeonw) can be used effectively (ucnonvzosams
0ns1 yoanenusi 6kycosé u 3anaxog). It is made by heating paper-mill
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waste or sawdust in a closed retort and oxidizing it by means of air or
steam to remove the hydrocarbons.
Ex. 14. Speak on the topic “Water Purification Methods”.

5.5. APPROACHES TO REDUCING POLLUTION

Ex. 1. Read and memorize the following words.

A. Approach — moxxon; treatment — oOpabotka; fungi (pl) —
rpu6sl; threshold — moporoseiii; facility — cpenctBa; o0opyaoBanue, ar-
napatypa; lack — Hemocratok, HexBaTka; restriction — OTrpaHUYECHUE;
to prevent — npegoTBpaIaTh; levy — coop, Hanoroobnoxenue; to under-
estimate — HeJOOLIEHUBATh; to eliminate — ycTpaHsTh, yAalsaTh; to war-
rant — MOATBEPKAATh, TAPAHTUPOBATH; Incentive — MOOYKJIECHUE, CTUMY/T;
sewage — CTOYHBIE BOJIbI; consumption — notpedienue; accessible — mo-
CTYMHBIN, nocTuxuMbIl; discharge — BbIOpOC, cnuB, cryck; disposal —
n3baBieHue, ycrpaHeHue; significant — BaXHBIM, 3HAYUTENIBHBIN;
to shift — caBuraTe, cMelaTy; mining — rOPHBIM, TOPHOIOOBIBAIOIIINIM;
awareness — OCBEJJOMJICHHOCTh; benefit — mosib3a, BbIroJa; noncomp-
liance — HenmoUMHEHNE, HECOOIIOIEHHE.

B. Space — npoctpaHcTBO; proximity — OJIM30CTbh, OJIM3KOE Pacmoio-
xeHue; pond — npyn, 3anpyaa; mammal — miiekonuTaroiiee; to impair —
yXyAlIaTh, MOPTUTH; extinction — ucuezHoBeHue; waterfowl — Bono-
rJIaBaronias nTuna; obstacle — npensitcteue; to be rid of smth — n36as-
JSThCS OT 4ero-nubo; availability — mpuromgHocTs, mone3nocts; to refill —
3al0JTHUTh, BOCCTAHOBHUTH; habitat — cpema, Mmecto oOuTaHuUs, pacIpo-
CTpaHEHMs, apeall )KUBOTHOT'O MJIM PACTCHHS.

C. To tailor — ceruanbHO MpUCTIOCAOIUBATH JIs1 YbUX-TNOO0 HYXK]T;
to pose — CTaBUTb, Hajararh, rate — CKOpOCTb, YPOBEHb; inevitable —
HEeU30EXKHBIN; precious — LeHHBINH; processing — o0pabotka; alkaline —
IIEIOYHOM; to precipitate — BbINIaAaTh B OCAJIOK, OCaKIAThCs; application —
npuMeHenue; to lead — Bectu kyaa-nubo, NpUBOAUTH; excessively — u3-
OBITOYHO, KpaifHe; to secure — o0ecreunBaTh, CTPaxoBaTh, irreversible —
HEOOpaTUMBIH; appropriate — COOTBETCTBYIOIIHA.

Ex. 2. Read and translate the following international words.
Use a dictionary if necessary.

Priority; degrade; cause; corporation; base; preference; technique;
per cent; private; regulation; production; exploit; alternative; result in;
counseling; polluter; biomimicry; transition; generate; integrate; urban.
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Ex. 3. Read and translate text A.

Approaches to Reducing Pollution

There are two approaches through which pollution can be reduced:
1) reduction of consumption or usage of a polluting product; and
2) treatment of wastes, discharges and disposals of a pollutant.

Yet waste treatment can only be effective if pollution is coming from
a defined and accessible source (point source). There are effectively im-
plemented systems that treat waste water for most chemicals, yet signifi-
cant improvement in methods are possible. In such improvements, priori-
ty should be given to considering the use of microbes or fungi for cleanup
of heavy metals and organic compounds that are hard to degrade because
of their high efficiency relative to chemical or physical methods.

Most developing and threshold countries lack treatment facilities,
meaning waste waters in these countries are significantly more toxic
per unit mass then waste water in developed countries, which is also a
result of companies shifting pollution-intensive production to countries
with fewer environmental restrictions. This is especially observed in
the mining industry, where treatment of waste is often very expensive
and pollutants are very toxic.

It is often assumed that governmental restrictions or strong con-
sumer pressure are necessary to cause significant reduction in the pro-
duction of polluting goods, because there is usually no short-term in-
ternal benefit to reducing pollution for corporations. The reasons cor-
porations reduce their pollution are based on consumer preference for
low-pollution goods and the high cost of noncompliance with environ-
mental regulations. But reducing pollution does not only mean treating
waste or paying for waste removal, which only raises costs. Research
suggests that preventing pollution during the production process by re-
ducing use of pollutants or implementing low-use techniques actually
increases efficiency and financial performance of private corporations
by an additional 5 to 8 per cent over five years.

To implement standards throughout a pollution-intensive indus-
try, a government agency must implement environmental regula-
tions. Regulations could include a levy or tax plan which would
make polluters pay a fixed amount of money for pollution, a cap-
and-trade system which would fix the amount of emissions, prescrip-
tion of maximum releases, or minimum waste reduction techniques.
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Such regulations might come with a high cost to production if no
comparable alternatives are available and efficiency measures are al-
ready exploited.

However, efficiency measures are underestimated by at least
30 per cent of managers. The potential for development of efficiency
has resulted in a small industry of efficiency counseling, which could
be helpful in eliminating unnecessary pollution from industrial pro-
cesses. In general, government regulations need to be stronger in order
to eliminate such industrial overuse of pollutants and provide incen-
tives for research and implementation of more efficient techniques.
The exact guidelines must be determined by case, as different pollu-
tants have different effects and can be reduced by different measures,
which warrants different approaches.

A long-term solution that could reduce pollution from agricultural
chemicals is research into more sustainable methods of farming large
amounts of food, such as ecosystem engineering or biomimicry (design
and production of materials, structures, and systems that are modeled
on biological entities and processes). This research focus is necessary
for an eventual transition to non-polluting agriculture, which is not fea-
sible now because current methods don’t work. However, non-
polluting agriculture will eventually become necessary, because all pes-
ticides are by definition poisons; indefinitely relying on them is not a
solution that will generate integrated ecosystems, which are necessary
to eventually increase biodiversity while keeping high yields.

Organic solvents can also have high toxicity values, making them
ecologically significant as well. Unlike agrochemical pollution, which
occupies too much area and includes too many possibilities for runoffs
to be modeled as a point source, most other organic chemicals released
to the environment are gathered in waste disposals of urban or industri-
al sewage systems and can theoretically be treated.

For effective treatment, the proper degrading microbes as well as
enough time are necessary, which means that extensive treatment
plants should be developed for many countries. This treatment could
take the form of microbial degradation plants commonly used in indus-
trialized countries or, if sufficient space were available, constructing
degrading wetlands could be a cost-effective alternative.

Ex. 4. Answer the following questions.

1. What are two approaches through which pollution can be re-
duced? 2. What improvements are introduced to make waste treatment
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system work more efficiently? 3. What difficulties do developing and
threshold countries encounter? 4. What is necessary to reduce the pro-
duction of polluting goods? 5. What is the advantage for producers to
reduce use of pollutants? 6. What do governmental regulations include?
7. What is the potential for development of efficiency of environment
protection measures? 8. What is biomimicry? 9. How are proper de-
grading microbes commonly used in industrialized countries?

Ex. 5. Guess the meaning of the international words.

Toxicity; intolerant; recolonization; reconstruction; isolated; biome;
fragmentation; urbanization; era; niche; intervention.

Ex. 6. Read and translate text B.

Recolonization

After a site has been rid of its toxicity and offers a space in which
normal, pollution-intolerant organisms can live, recolonization and re-
construction of the ecosystem need to occur. This recolonization de-
pends on the availability of organisms to refill the parts of the ecosys-
tem that have been destroyed. If a distinct and isolated environment
were destroyed, such as pond ecosystem, not all species may be availa-
ble in close proximity.

Macroorganisms, like mammals, amphibians, or fish, often have
their own mechanisms of travel, yet even many of them need connected
biomes (a large naturally occurring community of flora and fauna occu-
pying a major habitat). On the other hand, many smaller organisms that
are essential to the ecosystem, such as small insects or microbes, cannot
travel on their own and rely on wind, rain, drift, or transportation by oth-
er organisms to change places. Macroorganism travel may be signifi-
cantly impaired by habitat fragmentation through urbanization, pollution
of river biomes all the way to their sources, or an extinction or large re-
duction in numbers of transporting species such as waterfowl.

These obstacles are also often directly correlated to the pollution
or the cause of pollution. For instance, strong industrial presence can
pollute environments, but will also lead to urbanization and habitat
fragmentation due to workers living nearby. If there are no colonies
preserved from pre-pollution eras and classical mechanisms of
transport have been destroyed for organisms occupying important nich-
es in the ecosystems, careful human intervention may be needed to in-
troduce necessary species.
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Ex. 7. Read and translate text C.

Action Plan

Any action plan to reduce industrial pollution will need to be tai-
lored toward specific pollutants to work well and not pose undue risks
on either the economy or the environment. A slightly generalized plan
based on the different kinds of solutions available can be proposed for
the different pollutants:

Reduction of Pollution. Toxic metals should have a restriction on
maximum environmental release based on relative toxicity levels and
accumulation rates in ecosystems. If it is inevitable that heavy metals
will be released in waste, treatment is necessary before the waste is to
be released into the environment. In a series of steps, electrolysis
should be used to reduce precious metals (Cu, Ag), which can then be
refined and sold. Then, biological processing with the appropriate mi-
crobes should be used to reduce toxicity of very reactive ions (Hg, Cd,
Mn). Last, the waste solution should be made slightly alkaline to pre-
cipitate as much metal hydroxides as possible before release into the
environment.

Toxic organic compound emissions that are not pesticide applica-
tions should be reduced by setting a fixed standard of emissions and
ecotoxicity in a cap-and-trade system which can gradually be lowered.
Ideally, this would eventually lead to zero emissions, as most organic
compounds can be degraded by microbes and thus treated effectively.
If compounds are found to be excessively toxic, a blanket ban should
be introduced. Agrochemicals should be subject to a taxation system in
which the ecotoxicity of the compound determines the levy. However,
some dangerous pesticides such as atrazine should be incorporated in a
cap-and-trade system of dangerous agrochemicals that would gradually
be lowered to allow time for transition to less dangerous chemicals.
Again, excessively toxic compounds will need to be removed from the
market by a blanket ban.

Detoxification and Recolonization. Research is necessary for more
advanced treatment plans, systems of production that do not use pollut-
ing agents and remediation technology. Research should be influenced
by key concepts such as integration of ecosystems and biomimicry.

Strongly polluted sites should be cleaned up through programs such
as the U.S. Superfund, though bioremediation and in-site cleanup should
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be the preferential treatment options. Physical and chemical reductions to
bioavailability will need to be secured additionally, preferably by an irre-
versible degradation, so that pollutants cannot be released again.

Ex. 8. Pay attention to the facts to be able to answer the follow-
ing questions.

1. What is the purpose of the action plan? 2. What treatment of
waste is necessary if it is inevitable that heavy metals will be released?
3. When should a fixed standard of emissions and ecotoxicity be set?
4. When is a blanket ban introduced? 5. What is bioremediation?
6. What is research necessary to conduct for to reduce industrial pollution?

Ex. 9. Find synonyms in the following list of the words.

Research; treatment; secure; remediation; influence; notion; levy;
decrease; abundantly; incorporate; refine; precious; difficulty; impair;
deteriorate; excessively; reduction; valuable; investigation; provide;
lower; tax; concept; obstacle; processing; affect; introduce; purify.

Ex. 10. Translate the sentences into English.

1. BoccTaHOB/IEHHE KOJIOHUM 3aBUCUT OT BO3MOXKHOCTEU OpraHu3-
MOB 3amOJHUTh T€ YaCTH DKOCHUCTEMBI, KOTOpHIE OBLIM pPa3pyIICHEHI.
2. buom — 3TO KpymHOE, BCTPEUAOIIEECs] B MPUPOJIE COOOIIECTBO KH-
BOTHOTO U PACTUTEIBHOIO MHpPA B €CTECTBEHHOU cpene. 3. CHUKEHHe
MOTPeOJICHUS B LIEJIOM WU MOTPEOJCHUS 3arpsI3HAIOIINX TOBAPOB — 3TO
BO3MOXHOCTh YMEHBIIUTD 3arpsi3HEHUE OKpyKaromen cpensl. 4. Ha nc-
CJIeTOBaHUE JOJDKHBI OKa3bIBaTh BIMSHUE KIFOUEBBIC TOHATHS, TAKHUE
KaK uHTerpanus (00beAMHEHUE) IKOCUCTEM M OMoMHUMHKpHUs. 5. Tok-
CUYHBIE METAJUThI JIOJDKHBI UMETh OTPAaHUYCHHS Ha BHIOPOC B OKpYKa-
IOIYI0 CPEIy, B 3aBUCUMOCTH OT YPOBHS UX TOKCUYHOCTH U CKOPOCTH
HAKOIUICHHUS B OKPYXAIOMIEH cpefe. 6. DT ucciaenoBaHus He0OX0IMMBbI
JUTSI OKOHYATEIILHOTO TepeXxoia K CeTbCKOMY X03SICTBY, KOTOpOE HE 3a-
TPSIBHIET OKPYXKAIOMIYIO Cpeny. 7. ATPOXUMUKATHI JOJHKHBI 00JIaraThCsl
HAJOTOM, TJE€ CTENEHb TOKCUYHOCTH OIPENessieT BEIMYMHY Hajora.
8. MHorue Maibie OpraHU3Mbl, HEOOXOAUMBIE ISl SKOCUCTEMBI, HE MO-
T'YT TIEpeMeNIaThCsl CAMOCTOATEIBHO, ¥ 3aBUCST OT BETPA, JOXKIS U T. II.

Ex. 11. Speak on the topic “Approaches to Reducing Pollution”.



Part 6
ENVIRONMENTAL PROTECTION

6.1. ENVIRONMENTAL POLLUTION

Ex. 1. Read and memorize the following pollutants, substances
and diseases they cause, that are described in the units below.

Pollutants (3arpsi3usitoiue BemiecTBa / 3arpsisHUTENH): carbon di-
oxide emissions — BbIOpOCHl auokcuaa yriaepoja; chlorofluorocarbon
(CFCs) — xnopdropyraepoasi; dense non-aqueous phase liquids
(DNAPLSs) — xuakoctu miiotHoi HeBogHOU (a3zbl; dichloro diphenyl tri-
chloroethane (DDT) / organochlorine insecticide — quxnopaudenuntpu-
XJIopaTaH / xnopopranndeckuii nHcekTuima; diesel exhaust (DE) — nu-
3eabHBIN BBIXJIOI, Environmental Persistent Pharmaceutical Pollutants
(EPPP) — skonoruuecku croiikue (apmalieBTUYECKUE 3arps3HUTEINH;
non-methane volatile organic compounds (NMVOCs) — Hecoaepkanue
METaH JIeTy4yle OpraHuuecKue CoeIMHeHus; persistent organic pollutants
(POP) — croiikue opranuueckue 3arpsisHUTENU; point source pollution
(PS) — Ttoueunslii mcTouHMK 3arpsizHeHwusi; polychlorinated biphenyl
(PCB) — nonuxsiopupoBannbiii 6udenu; total suspended solids (TSS) —
oluiee cozaep KaHHE B3BEIIEHHBIX TBEPAbIX yacTul; volatile organic
compounds (VOCs) — neTyune opraHu4ecKue COeTUHECHHUSI.

Substances (mpumecu): ammonia (NH;) — ammuak; carbon dioxide
(CO,) — yraekucnwii ras, yriekuciota; carbon monoxide (CO) —
OKHCH yTriiepoja, yrapublii ras; chlorinated hydrocarbons — xmopco-
nepkamuii yriesogopon; petroleum hydrocarbons — nedTsinbie yrie-
Bosoponl; methane (CHy) — metan; naphthalene (C,oHg) — nadranus;
nitrogen dioxide (NO,) — nByokucs a3zora; polychlorinated biphenyl —
noNuxJopupoBaHHbil Oudenun; polycyclic aromatic hydrocarbons —
MOJIMIUKIINYECKUE apoMaTUYecKue yrieBogopoast; sulfur compounds —
cepuucteie coequnenus; sulphur dioxide (SO,) — nuokcua cepsi (cep-
HUCTHIN Ta3); trichloroethylene — TpuxsnopaTuieH.

Polynuclear aromatic hydrocarbons (monuuukimyeckue apoma-
TUYECKHUE YIIeBOI0pobl): anthracene — aHTpaiieH; benzo(a)anthracene —
O0enzoaHTpaileH; benzo(a)pyrene — 6enzonupen; benzo(b)fluoranthene —
oenzodpayopanteH; benzo(k)fluoranthene — OenzodayopanTen; in-
deno(cd)pyrene — ungenonupen; phenanthrene — penanTpe.



118 Part 6. ENVIRONMENTAL PROTECTION

Microorganisms found in surface waters (MUKpOOpraHu3MBI,
HaliJIecHHbIe B MOBEPXHOCTHBIX BOJax): viruses that cause human dis-
eases (BUpPYCHI, BbI3bIBaloONIMe 3a0osieBaHus yenoBeka): Burkholderia
pseudomallei — maToreHHas rpaMOTpHUIIaTeNIbHAS MMOJBHKHAS MMATIOYKO-
BusiHas Oaktepus poaa Burkholderia; Coliform — kuieunas najnouka;
Cryptosporidium parvum — kpuntocnopuaus napsym; Giardia lamblia —
nsamOnus; Novovirus — HoBoBupyc; Parasitic worms (helminths) — na-
pasuTudeckue uepBu (re1bMuHThl); Salmonella — canbmonena.

Diseases (3a0oneBanusi): birth defects — BpoxkaeHHbIN MOPOK, Jie-
¢dexT, nopok pazButus; death by exposure via direct contact — cMepTh
OT BO3JEHUCTBUS uepe3 mpsMoi KoHTakT; depression of the central
nervous system — nopakeHue LEeHTPATIbHOW HEPBHOU CHUCTEMBI; eye Ir-
ritation — pa3apaxeHnue rias; fatigue — ycranocTts, yrToMaeHue, anartus;
headache — ronosunas 601b; heart or lung disorders — paccTpoiicTBo pa-
00ThI cepaua win jerkux; inhalation — acnupanus; kidney changes —
M3MEHEHMs B Moukax; leukemia — neiko3, neiikemus, 6enokpoBue; liver
changes — u3meHeHus meuyeHu; lung cancer — pak JETKHX; nausea —
TOIIHOTA; neurologic symptoms — HEBPOJOTMUYECKHUE CUMIITOMBI; heu-
romuscular blockage — HepBHO-MbIIIeuHast 610kaza; skin rash — BbICHI-
na"ue Ha Koxe; to develop cancer — 3a0o0y1eBaTh pakoM.

Respiratory diseases (3a0osieBaHus AbIXaTeNbHbIX TyTel): cardi-
ovascular disease (affected by high blood pressure) — cepaeuno-
cocyaucTtoe 3a0oJeBaHHe, MPOTEKAlolee C BBHICOKUM apTepUabHbIM
nasieHueMm; chest pain — Oonb B rpyau; congestion (syn. flushing, hy-
peremia) — IPUJIMB KPOBH, rurepeMusi; pulmonary congestion — jerou-
Hag runepemust; throat inflammation — Bocnanenue ropia.

Ex. 2. Read and memorize the following words of this unit.

Absorptive capacity — norjomaromias crnocooHocTs; acidity of
ocean waters — KUCJIOTHOCTh OKeaHa; adverse air quality — HeraTuBHbIE
KadecTBa Bo3ayxa; biodegradable — pa3naraemblii MUKpOOpraHU3MaMu
(0 mracTMaccax), MOPTAMIMKMCSA TMMOJ JIEHMCTBHEM MHKPOOPTaHU3MOB,;
chemicals — xuMuKanuu, XUMUKAThI; contamination — 3arpsi3HEHHUE, 3a-
paxenue; degradation products (DP) — nponyktel pacnana; diluted —
pasz0aBiieHHBIN, pazkukeHHbll; discharge of wastewater — coOpoc cTou-
HbIX BOJ; domestic sewage — OBITOBBIE CTOYHBIE BOJBI; electrostatic
precipitator (ESP) — snexrpoctatuueckuii puibTp / ocaguTesnn; emis-
sion source — UCTOYHMK 3arpsisHeHus (Bo3nayxa); eutrophication — 3B-
Tpodukamus (3apactanve BojoeMma); pollutants — 3arpsi3Hsronue Be-
mecTsa;, human amenities — ymoOcTBa AJisl 4eJOBEKa; inappropriate
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objects — HenoaxoasKe 00beKThI; infertile soil — GecrnoaHbIe TOUYBHI;
Integrated Pest Management (IPM) techniques — MeTObI KOMILIEKCHOM
OOpBOBI C CEeNbCKOXO3SIMCTBEHHBIMH BPEIUTENAMH; 1nvasive species —
WMHBa3MBHbIE (3aXBaTHUUYECKHE) BUpI; littering / roadside litter — 3amy-
copuBaHue / Mycop Ha 000YMHAX JOPOTH; marine ecosystem — Mmopckas
sKocucTeMa; ongoing decrease — MpoJIOKAIOIEeCs] CHIKEHUE; parti-
cular contaminant — peakoe, KOHKPETHOE 3arps3HAIONIEE BEIIECTBO;
pollutants — 3arpsi3ustomue BemecTna; pollution — 3arpsizuenue; public
and private properties — rocyaapCTBEHHasl U 4acTHass COOCTBEHHOCTb;
relevant to — oTHOCAmMiics K; surface runoff — MOBEpXHOCTHBIN CTOK;
to alter soil — (Bumo)uzMensTh nouBy; to reduce biodiversity — CHUKaTh
pasHooOpa3ue OMoIOrHYecKruX BHIOB; to release particulates — BrIOpa-
ChIBaTh TBEPJbIC YACTHUIIBI / B3BECH; trespass — 31oynoTpebienue; tur-
bidity (cloudiness) — MyTHOCTB; Xenobiotics — KCEHOOMOTUKHU.

Ex. 3. Find synonyms to the words in the list below.

To affect; contamination; types; water; damage; capacity; control;
primary treatment; aqua; monitoring; property; the first time harm;
treatment; kinds; to influence / to cause effect; pollution.

Ex. 4. Match the words, which can be both a noun and a verb,
to their Russian equivalents.

Cause; discharge; list; subject; litter.

[Ipuuuna; MycopuTth; MOJABEpPraTh; NEPEUUCIATH; OCBOOOXKIATH /
pa3psiKaTh.

Ex. 5. Match verbs to their nouns and give their Russian equivalents.

To pollute; ozone; effect; pollution; to subject; to affect; to ozo-
nize; object.

Ex. 6. Read and translate text A.

Forms of Pollution

The major forms of pollution are listed below along with the par-
ticular contaminant relevant to each of them.

Air pollution means the release of chemicals and particulates into
the atmosphere. Common gaseous pollutants include carbon monoxide,
sulfur dioxide, chlorofluorocarbons (CFCs) and nitrogen oxides pro-
duced by industry and motor vehicles. Photochemical ozone and smog
are created as nitrogen oxides and hydrocarbons react to sunlight.

Soil contamination occurs when chemicals are released by spill or
underground leakage. Among the most significant soil contaminants
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are hydrocarbons, heavy metals, herbicides, pesticides and chlorinated
hydrocarbons.

Water pollution, by the discharge of wastewater from commercial
and industrial waste (intentionally or through spills) into surface wa-
ters; discharges of untreated domestic sewage, and chemical contami-
nants, such as chlorine, from treated sewage; release of waste and con-
taminants into surface runoff flowing to surface waters (including
urban runoff and agricultural runoff, which may contain chemical ferti-
lizers and pesticides); waste disposal and leaching into groundwater;
eutrophication and littering.

Thermal pollution 1s a temperature change in natural water bodies
caused by human influence, such as use of water as coolant in a power plant.

Light pollution includes light trespass, over-illumination and astro-
nomical interference. Littering means the criminal throwing of inappro-
priate man-made objects, unremoved, onto public and private properties.

Noise pollution includes encompasses roadway noise, aircraft
noise, industrial noise as well as high-intensity sonar.

Visual pollution, which can refer to the presence of overhead pow-
er lines, motorway billboards, scarred landforms (as from strip mining),
open storage of trash, municipal solid waste or space debris.

Radioactive contamination, resulting from 20th century activities
in atomic physics, such as nuclear power generation and nuclear weap-
ons research, manufacture and deployment.

Ex. 7. Work in pares with the cards “Pollutants” to make up
dialogues.

I. A pollutant is substance or energy introduced into the environ-
ment that has undesired effects, or adversely affects the usefulness of a
resource. A pollutant may cause long- or short-term damage by chang-
ing the growth rate of plant or animal species, or by interfering with
human amenities, comfort, health, or property values. Some pollutants
are biodegradable and therefore will not persist in the environment in
the long term. A pollutant is a waste material that pollutes air, water or
soil. Three factors determine the severity of a pollutant: its chemical
nature, the concentration and the persistence. There are different types
of pollutants by absorptive capacity.

II. Stock Pollutants. Pollutants that the environment has little or no
absorptive capacity are called stock pollutants (e.g. persistent synthetic
chemicals, non-biodegradable plastics, and heavy metals). Stock pollu-
tants accumulate in the environment over time. The damage they cause
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increases as more pollutant is emitted, and persists as the pollutant ac-
cumulates. Stock pollutants can create a burden for future generations
by passing on damage that persists well after the benefits received from
incurring that damage have been forgotten.

IIl. Fund Pollutants. Fund pollutants are those for which the envi-
ronment has some absorptive capacity. Fund pollutants do not cause
damage to the environment unless the emission rate exceeds the recei-
ving environment’s absorptive capacity (e.g. carbon dioxide, which is
absorbed by plants and oceans). Fund pollutants are not destroyed, but
rather converted into less harmful substances, or diluted / dispersed to
non-harmful concentrations. Notable pollutants include the following
groups: heavy metals, persistent organic pollutants, environmental per-
sistent pharmaceutical pollutants, polycyclic aromatic hydrocarbons,
volatile organic compounds, and environmental xenobiotics.

IV. Zones of Influence. Pollutants can also be defined by their
zones of influence, both horizontally and vertically. The horizontal
zone refers to the area that is damaged by a pollutant. Local pollutants
cause damage near the emission source. Regional pollutants cause
damage further from the emission source. The vertical zone is referred
to whether the damage is ground-level or atmospheric. Surface pollu-
tants cause damage by concentrations of the pollutant accumulating
near the Earth’s surface Global pollutants cause damage by concentra-
tions in the atmosphere.

Ex. 8. Read and translate text B. Match pollution causes to
their health effects according to it.

Causes: Effects:

1) air pollution; a) skin irritations and rashes;

2) chemical and radioactive b) hearing loss, high blood pressure,
substances; and sleep disturbance;

3) lead and other heavy metals; c) neurologic symptom;

4) mercury; d) lung disorders and heart diseases;
5) noise pollution; e) neurological problems;

6) oil spills. f) cancer and birth defects.

Environmental Pollution Effects

Effects on Human Health. Adverse air quality can kill many
organisms including humans. Ozone pollution can cause respiratory
disease, cardiovascular disease, throat inflammation, chest pain, and
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congestion. Water pollution causes approximately 14,000 deaths per
day, mostly due to contamination of drinking water by untreated sew-
age in developing countries. An estimated 700 million Indians have no
access to a proper toilet, and 1,000 Indian children die of diarrhea eve-
ry day. Nearly 500 million Chinese lack access to safe drinking water.
656,000 people die prematurely each year in China because of air pol-
lution. In India, air pollution is believed to cause 527,700 fatalities a
year. Studies have estimated that the number of people killed annually
in the UK could be over 50,000.

Oil spills can cause skin irritations and rashes. Noise pollution in-
duces hearing loss, high blood pressure, stress, and sleep disturbance.
Mercury has been linked to developmental deficits in children and neu-
rologic symptoms. Older people are majorly exposed to diseases induced
by air pollution. Those with heart or lung disorders are under additional
risk. Children and infants are also at serious risk. Lead and other heavy
metals have been shown to cause neurological problems. Chemical and
radioactive substances can cause cancer and as well as birth defects.

Effects on Environment. Pollution has been found to be present
widely in the environment. There are a number of effects of this. Carbon
dioxide emissions cause ocean acidification, the ongoing decrease in the
pH of the Earth’s oceans as CO, becomes dissolved. The emission of
greenhouse gases leads to global warming which affects ecosystems in
many ways. Invasive species can out compete native species and reduce
biodiversity. Invasive plants can contribute debris and biomolecules (al-
lelopathy) that can alter soil and chemical compositions of an environ-
ment, often reducing native species competitiveness. Nitrogen oxides are
removed from the air by rain and fertilise land which can change the
species composition of ecosystems. Smog and haze can reduce the
amount of sunlight received by plants to carry out photosynthesis and
leads to the production of tropospheric ozone which damages plants.
Soil can become infertile and unsuitable for plants. Sulfur dioxide and
nitrogen oxides can cause acid rain which lowers the pH value of soil.

Greenhouse Gases and Global Warming. Carbon dioxide, while
vital for photosynthesis, is sometimes referred to as pollution, because
raised levels of the gas in the atmosphere are affecting the Earth’s cli-
mate. Disruption of the environment can also highlight the connection
between areas of pollution that would normally be classified separately,
such as those of water and air. Recent studies have investigated the po-
tential for long-term rising levels of atmospheric carbon dioxide to
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cause slight but critical increases in the acidity of ocean waters, and the
possible effects of this on marine ecosystems.

Ex. 9. Read and translate the text C. Say what practice of pol-
lution control is the most effective to your point of view.

Regulation and Monitoring of Pollution

Pollution control is a term used in environmental management.
It means the control of emissions and effluents into air, water or soil.
Without pollution control, the waste products from consumption, heating,
agriculture, mining, manufacturing, transportation and other human ac-
tivities, whether they accumulate or disperse, will degrade the envi-
ronment. In the hierarchy of controls, pollution prevention and waste
minimization are more desirable than pollution control. In the field of
land development, low impact development is a similar technique for
the prevention of urban runoff.

Pollution control practices recycling, reusing, reducing, mitigating,
preventing, compost. Its devices are dust collection systems (baghouses,
cyclones, electrostatic precipitators), scrubbers (baffle spray scrubber,
cyclonic spray scrubber, venturi scrubber, mechanically aided scrubber,
spray tower, wet scrubber), sewage treatment (sedimentation (primary
treatment), activated sludge biotreaters (secondary treatment; also used
for industrial wastewater), aerated lagoons, constructed wetlands (also
used for urban runoff)), and industrial wastewater treatment (oil-water
separators, biofilters, dissolved air flotation).

To protect the environment from the adverse effects of pollution,
many nations worldwide have enacted legislation to regulate various
types of pollution as well as to mitigate the adverse effects of pollution.
Pollutants can cross international borders and therefore international
regulations are needed for their control.

The Stockholm Convention on Persistent Organic Pollutants
(2004) 1s an international legally binding agreement for the control of
persistent organic pollutants.

Pollutant Release and Transfer Registers (PRTR) are systems to
collect and disseminate information on environmental releases and
transfers of toxic chemicals from industrial and other facilities.

The European Pollutant Emission Register i1s a type of PRTR
providing access to information on the annual emissions of industrial fa-
cilities in the Member States of the European Union, as well as Norway.
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The Resource Conservation and Recovery Act (RCRA) regulates
the management, transport and disposal of municipal solid waste, haz-
ardous waste and underground storage tanks.

Ex. 10. Answer the following questions.

1. What types of pollutants by absorptive capacity do you know?
2. What is the main difference between light and noise pollution?
3. How many factors determine the severity of a pollutant? 4. Persistent
synthetic chemicals, non-biodegradable plastics, and heavy metals are
known to be stock pollutants, aren’t they? 5. For which pollutants the

environment has some absorptive capacity?
Ex. 11. Math sentences below with their Russian equivalents.

1. Venturi scrubber is a device for
cleaning gases from impurities. Its
operation is based on the crushing
of water by a turbulent gas flow,
the capture of dust particles by
water droplets, the coagulation of
these particles with subsequent
precipitation in an inertial type
drop catcher.

2. Baffle spray scrubber is a tech-
nology for air pollution control.
They are very similar to spray
towers in design and operation.
However, in addition to using the
energy provided by the spray noz-
zles, baffles are added to allow the
gas stream to atomize some liquid
as it passes over them.

3. A baghouse, also known as a
fabric filter is an air pollution con-
trol device and dust collector that
removes particulates or gas re-
leased from commercial processes
out of the air.

4. Persistent organic pollutants
(POPs), sometimes known as
“forever chemicals” are organic
compounds that are resistant

A. PykaBHbIM (QuibTp, Takxke H3-
BECTHBIM KaK TKaHEBBI (UIBTP,
MPEACTaBIsAECT COOOW YCTPOMCTBO
JUISl KOHTPOJISL 3arpsi3HEHUS BO3/TyXa
U TbUICYJIOBUTENb, KOTOPBIA yaas-
€T U3 BO3[yXa TBEPJAbIC YACTHIIBI
WIN Ta3, BBIIEISIONINECS B PE3Yilb-
TaTe KOMMEPUYECKHX MPOIIECCOB.

B. Crolikue opraHuydeckue 3arpss-
nutenu (CO3), Takke U3BECTHBIC
KaK «BEUYHbIC XHMHUKATBD», Mpe-
CTaBJISIIOT COOOM OpraHuYecKue
COCIMHEHUs, YCTOWYUBBIE K Jie-
rpajay OKpyKarole cpeabl B
pe3yiabTaTe XUMUYECKUX U OUOJIO-
TUYECKUX MPOIIECCOB.

C. ®noranus PacTBOPEHHOTO
BO3/lyXa — 3TO MPOILIECC OYUCTKHU
BOJIbI (CTOUYHOM U Tp.) MyTEeM yja-
JICHUS B3BEIICHHBIX BEIIECTB, Ta-
KUX Kak He(Th WU TBEpIblC Ya-
CTULBI. YJAJIEHHUE JOCTUTACTCS
pacTBOPEHUEM BO3JyXa B BOJE
MO/ 1aBJICHUEM.

D. Ckpy066ep Bentypu — yctpoii-
CTBO JJIsI OYUCTKH Ta30B OT MpH-
Meceil. PaGota ero ocHoBaHa Ha
IpOOJEHUU BOJIBI TYpPOYJIECHTHBIM
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to environmental degradation
through chemical, and biological
processes.

5. Dissolved air flotation (DAF) is
a water treatment process that
clarifies wastewaters (or other wa-
ters) by the removal of suspended
matter such as oil or solids. The
removal is achieved by dissolving
air in the water under pressure.

MOTOKOM Trasa, 3axBaTe KaIlJIsiMHU
BOJIbl YACTHUIl TMbUIH, KOATYJSINU
ATUX YaCTHUI[ C MOCIEIYIOIIUM
OCaXJICHUEM B KaIUICyJIOBUTEIIE
MHEPIHUOHHOIO THIIA.

E. JlebpnexropHblii pacnbUINTENb-
HBII CKpyOOep — ATO TEXHOJOTHUs
OOpBOBI C 3arpsi3HEHHEM BO3/yXa.
OHU O4YEHb MOXO0XKHU HA PaCHbLIU-
TeJbHbIE OAlIHU MO KOHCTPYKIUU

n okcruryatauud. OOHakKoO B J0O-
MOJIHEHUE K  HCIOJb30BaHUIO
SHEpruM, oOecrneuynBaeMon pac-
MBUIMTENbHBIMUA (DOPCYHKAMHU, J0-
OaBisitoTcs  1e(hIEKTOPhI, TO3BO-
JSOLIME TIOTOKY ra3za paclbUISTh
HEKOTOPYIO JKUIKOCTh, KOI/a OH
MIPOXOJAUT HAJl HUMH.

Ex. 12. Speak on the topic “Environmental Pollution”.

6.2. AIR POLLUTION

Ex. 1. Read and memorize the following words.

Abatement — 6opb0a; acid rain — KUCIOTHBIN JOXKb; acidification —
OKHCJIEHHE; ambient air — Temreparypa Bo3ayxa; animal tissue — )KMBOT-
Hasi TKaHb; anthropogenic pollutants — aHTpomIOreHHbIE 3arpsI3HUTENH; an-
thropogenic sources — aHTPONOT€HHbIE UCTOYHUKH; asphyxiant — yyIia-
IolUi ra3; attainment — nocTkeHue; averaged — ycpeaHEHHbIN; base-
ment — noziBai; biting odor — eakuit 3anax; blower — BeHTWISTOp; carci-
nogens — KaHIeporeHnl, caustic — kaycTtuk; chlorofluorocarbons —
xsopdropyrnepossl; controlled fire — ynpasnenue oruem; conversion to
cleaner fuels — npeobpazoBaHue B HKOJIOTMUYECKU YUCTHIE BUbI TOIUIMBA;
crop waste — oTxozsl 3emitenenus; displacement — mepemerenue; dispo-
sable — ogHOopa3oBsIif; dung — HaBo3; duration of activity — mpogoIKU-
TEJBHOCTh JESATENIBHOCTH, electrostatic precipitators — 3IeKTPOGUIBTPHI;
enhanced — pacmmpenssiii; flammable — roprodee, BOCIIaMEHUMBIN;
flue gas — npimoBoii ra3; fossil fuel — uckonaemoe TorKBo; fume — abIM;
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furnaces — neun; germination — npopactanue; greenhouse effect — mapuu-
koBbIil 3(dexT; hazardous — onacusiii; haze — npimka; health hazard —
OIMaCHOCTH 1715 310poBbs; heavy dust loads — Tsxenbrit mycop; landfills —
cBasiky; liquid droplets — karum sxuakocty; multicyclones — MynbTHLIMK-
JIoHBI; natural sources — mpUpoIHbIE UCTOYHUKH; noble gas — Giaropon-
HBII ra3; nuclear explosions — sigepHbie B3pbIBBL; nutritional needs of ter-
restrial organisms — nuiieBble NOTPEOHOCTU KHUBBIX OPraHU3MOB; 0ZONE
depletion — ucromenne 030HoBOroO cios; persistent free radicals — ycroii-
YuiBbIe CBOOOJIHBIE paauKaibl; photochemical smog — dhoToxumuueckuit
cmor; photolytic process — doTonuTrueckuii mporecc (Ipoiecc paspy-
IIEHUsI TIOJT BO3/EMCTBUEM CBETOBOIro u3imyueHus); plume downwind of
cities — nteid ¢ MoABETPEHHON CTOPOHBI TOPOJia; portmanteau — MpomU3-
BOJHOE; prairie restoration — BOCCTAaHOBJICHHUE TIpepHid; precursor to food-
stuffs — mpenmecTBEHHUK MUIEBBIX MPOAYKTOB; primary pollutants re-
lease — BBIOpOC 3arps3HSIONIMX BelecTB; prolonged exposure — 1uTenb-
HOe BozJeilcTBUE; prominent pollutants — BUgUMBIE 3arpsi3HSIONINE Be-
niectBa; pungent odor — peskuii 3amax; radioactive decay of radon — pa-
JMOAKTUBHBIA pacnaj paaoHa; schematic drawing — ueptex; smoke
stacks of power plants — qpIMOBBIE TpYOBI 3JEKTpOCTaHIMIA; Stationary
sources — cTalMoHapHble ucTouHuky; suffocation — ynymee; sulphur di-
oxide — ABYyOKHCH cephl (CepHUCTHIN Ta3); synthesis of pharmaceuticals —
CUHTE3 JICKQpCTBEHHBIX CpeCTB; tiny particles of solid — kpoiieunsie ya-
CTHIIBI TBEPJIOTO BEIECTBa; to bioaccumulate — HakanMBaTL OUOIOTHYE-
cky; to biomagnify in food chains — ycuimBaThcsi OMOJIOTHYECKH B MHUIIIE-
BBIX 11e1is1X; to burn fuel — cxuraTts TorumBo; to persist in — CyIecTBOBaTH B;
to remove a pollutant — ynansTs 3arpsi3HAoIIEe BelecTBO; toluene — To-
nyon;, UV radiation — ynerpaduoneroBoe uznydenue; vehicular and in-
dustrial emissions — aBTOMOOWJIBHBIE U MPOMBIILICHHBIE BBIOPOCHI; Ve-
hicular exhaust — aBToMOOMIIBbHBIH BbIXJION; Volatile organic compounds —
JIeTy4re OpraHUYeCKHe COSNMHEHMS; Waste incinerators — yCTAaHOBKH TSI
CKUTAHUS OTXOZOB; Xylene — KCHITOIL.

Ex. 2. Match substances to their chemical formulas.

Ammonia; carbon monoxide; carbon dioxide; methane; nitrogen
dioxide; sulphur dioxide; CHy4; CO; CO,; NHs; NO,; SOs,.

Ex. 3. Compose word combinations matching the words in rows.

Coal; sprays; deposition; contamination; schematic; impact;
ocean; wet.

Burning; aerosol; waste; particulate; drawing; environmental; acidi-
fication; scrubber.
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Ex. 4. Match adjectives to their nouns and give their Russian
equivalents.

Responsible; sulfuric; hazardous; gaseous; asphyxiant; response;
sulfur; hazard; gas; asphyxia.

Ex. 5. Read and translate text A. Analyse sources of air pollution
that refer to the various locations, activities or factors which are re-
sponsible for the releasing of pollutants into the atmosphere. Explain
the difference between their two major categories presented below.

Anthropogenic Sources of Air Pollution

Anthropogenic (or man-made) sources of air pollution related to
burning different kinds of fuel include stationary sources (smoke stacks
of power plants, manufacturing facilities or factories, waste incinera-
tors, furnaces, and other types of fuel-burning heating devices), mobile
sources (motor vehicles, marine vessels, aircraft, and the effect of
sound), and chemical products of controlled / prescribed combustion in
agriculture, forest management, farming, prairie restoration, and green-
house gas abatement. It should be mentioned that controlled burning
stimulates the germination of some desirable forest trees, thus renewing
the forest.

Anthropogenic (or man-made) Sources of Air Pollution related to
processes other than combustion include fumes (from paint, hair spray,
varnish, aerosol sprays and other solvents), waste deposition (in land-
fills, which generate methane). It should be mentioned that methane,
being non-toxic, is a suffocating gas and can displace oxygen in a con-
fined space, is highly flammable and can form explosive mixtures with
air. Asphyxia or suffocation may result if the oxygen concentration is
reduced to below 19.5 per cent by displacement.

Natural Sources of Air Pollution

Natural sources are related to dust from natural sources, usually
large areas of land with little or no vegetation. They include methane
(emitted by the digestion of food by animals), radon (from radioactive
decay within the Earth’s crust), smoke and carbon monoxide (from
wildfires), vegetation (emitting environmentally significant amounts of
volatile organic compounds (VOCs) on warmer days), volcanic activity
(producing sulfur, chlorine, and ash particulates).
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It is important to understand that radon is a colorless, odorless,
naturally occurring, radioactive noble gas that is formed from the decay
of radium. Radon gas, a health hazard, from natural sources can accu-
mulate in buildings and it is the second most frequent cause of lung
cancer, after cigarette smoking.

What concerns VOCs, they react with primary anthropogenic
pollutants — specifically, NO,, SO,, and anthropogenic organic
carbon compounds — to produce a seasonal haze of secondary pol-
lutants.

Ex. 6 Read and translate the text B. Match air pollution causes

to their effects according to it.
Causes:

1) emission from products currently
banned from use;

2) vehicular and industrial emissions
that are acted on in the atmosphere
by ultraviolet light from the sun to
form secondary pollutants that also
combine with the primary emissions;
3) introduction into the atmosphere
of chemicals;

4) oxidation of sulphur dioxide in
the presence of a catalyst;

5) large amounts of coal burning in
an area caused by a mixture of
smoke and sulfur dioxide;

6) schematic drawing.

Effects:

a) discomfort, disease, or death
to humans, damage other living
organisms such as food crops, or
damage the natural environment
or built environment;

b) greenhouse effect, particulate
contamination, acid rain, in-
creased ground level ozone con-
centration, increased levels of
nitrogen oxides;

¢) acid rain;

d) smoke and fog;

e) photochemical smog;

f) chlorofluorocarbons.

Air Pollutants

Air pollution is the introduction into the atmosphere of chemicals,
particulates, or biological materials that cause discomfort, disease, or
death to humans, damage other living organisms such as food crops, or
damage the natural environment or built environment. The atmosphere
is a complex dynamic natural gaseous system that is essential to sup-
port life on planet Earth. Stratospheric ozone depletion due to air pollu-
tion has long been recognized as a threat to human health as well as to
the Earth’s ecosystem. Schematic drawing, causes and effects of air
pollution are greenhouse effect, particulate contamination, increased
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UV radiation, acid rain, increased ground level ozone concentration,
increased levels of nitrogen oxides.

A substance in the air that can be harmful to humans and the envi-
ronment is known as an air pollutant. Pollutants can be in the form of
solid particles, liquid droplets, or gases. In addition, they may be natu-
ral or man-made. Pollutants can be classified as primary or secondary.
Usually, primary pollutants are directly emitted from a process, such as
ash from a volcanic eruption, the carbon monoxide gas from a motor
vehicle exhaust or sulphur dioxide released from factories. Secondary
pollutants are not emitted directly. Rather, they form in the air when
primary pollutants react or interact. An important example of a second-
ary pollutant is ground level ozone — one of the many secondary pollu-
tants that make up photochemical smog. Some pollutants may be both
primary and secondary: that is, they are both emitted directly and
formed from other primary pollutants.

Primary Air Pollutants. Major primary pollutants produced by
human activity include the following substances. Sulfur oxides (SOx) —
especially sulphur dioxide, a chemical compound with the formula
SO,. SO, is produced by volcanoes and in various industrial processes.
Since coal and petroleum often contain sulfur compounds, their com-
bustion generates sulfur dioxide. Further oxidation of SO,, usually in
the presence of a catalyst such as NO,, forms H,SO,4, and thus acid
rain. This is one of the causes for concern over the environmental im-
pact of the use of these fuels as power sources. Nitrogen oxides (NOy),
especially nitrogen dioxide, are emitted from high temperature combus-
tion, and are also produced naturally during thunderstorms by electric
discharge. They can be seen as the brown haze dome above or plume
downwind of cities. Nitrogen dioxide is the chemical compound with
the formula NO,. It is one of the several nitrogen oxides. This reddish-
brown toxic gas has a characteristic sharp, biting odor. NO; is one of
the most prominent air pollutants. Carbon monoxide (CO) is a color-
less, odorless, non-irritating but very poisonous gas. It is produced by
incomplete combustion of fuel such as natural gas, coal or wood. Ve-
hicular exhaust is a major source of carbon monoxide. Carbon dioxide
(CO,) — a colorless, odorless, non-toxic greenhouse gas also associated
with ocean acidification, emitted from sources such as combustion,
cement production, and respiration. It is otherwise recycled in the at-
mosphere in the carbon cycle. Volatile organic compounds (VOCs) are
an important outdoor air pollutant. Methane is an extremely efficient
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greenhouse gas which contributes to enhance global warming. Other
hydrocarbon VOCs are also significant greenhouse gases via their role
in creating ozone and in prolonging the life of methane in the atmos-
phere, although the effect varies depending on local air quality. Within
the NMVOCs, the aromatic compounds benzene, toluene and xylene
are suspected carcinogens and may lead to leukemia through prolonged
exposure, 1,3-butadiene is another dangerous compound which is often
associated with industrial uses. Particulates, alternatively referred to as
particulate matter (PM), atmospheric particulate matter, or fine parti-
cles, are tiny particles of solid or liquid suspended in a gas. In contrast,
aerosol refers to particles and the gas together. Sources of particulates
can be man-made or natural. Some particulates occur naturally, origi-
nating from volcanoes, dust storms, forest and grassland fires, living
vegetation, and sea spray. Human activities, such as the burning of fos-
sil fuels in vehicles, power plants and various industrial processes also
generate significant amounts of aerosols. Averaged over the globe, an-
thropogenic aerosols — those made by human activities — currently ac-
count for about 10 per cent of the total amount of aerosols in our at-
mosphere. Increased levels of fine particles in the air are linked to
health hazards such as heart disease, altered lung function and lung
cancer. Persistent free radicals connected to airborne fine particles
could cause cardiopulmonary disease. Toxic metals, such as lead, cad-
mium, and copper are harmful. Chlorofluorocarbons (CFCs) are harm-
ful to the ozone layer emitted from products currently banned from use.
Ammonia, a compound with the formula NH;, is emitted from agricul-
tural processes. It is normally encountered as a gas with a characteristic
pungent odor. Ammonia contributes significantly to the nutritional
needs of terrestrial organisms by serving as a precursor to foodstuffs
and fertilizers. Ammonia, either directly or indirectly, is also a building
block for the synthesis of many pharmaceuticals. Although in wide use,
ammonia is both caustic and hazardous. Radioactive pollutants are
produced by nuclear explosions, nuclear events, war explosives, and
natural processes such as the radioactive decay of radon.

Secondary Air Pollutants. Secondary pollutants include the fol-
lowing substances. Particulates created from gaseous primary pollu-
tants and compounds in photochemical smog. Smog is a kind of air pol-
lution; the word “smog” is a portmanteau of smoke and fog. Classic
smog results from large amounts of coal burning in an area caused by a
mixture of smoke and sulfur dioxide. Modern smog does not usually
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come from coal but from vehicular and industrial emissions that are
acted on in the atmosphere by ultraviolet light from the sun to form
secondary pollutants that also combine with the primary emissions to
form photochemical smog.

Minor Air Pollutants. Minor air pollutants include the following
substances. A large number of minor hazardous air pollutants. A varie-
ty of persistent organic pollutants can attach to particulates. Persistent
organic pollutants (POPs) are organic compounds that are resistant to
environmental degradation through chemical, biological, and photolytic
processes. Because of this, they have been observed to persist in the
environment, to be capable of long-range transport, bioaccumulate in
human and animal tissue, biomagnify in food chains, and to have po-
tential significant impacts on human health and the environment.

Ex. 7. Work in pares with the cards “Health Effects” to make
up dialogues.

I. Air pollution is a significant risk factor for multiple health con-
ditions including respiratory infections, heart disease, and lung cancer.
The health effects caused by air pollution may include difficulty in
breathing, wheezing, coughing and aggravation of existing respiratory
and cardiac conditions. These effects can result in increased medication
use, increased doctor or emergency room visits, more hospital admis-
sions and premature death.

II. The human health effects of poor air quality are far reaching,
but principally affect the body’s respiratory system and the cardiovas-
cular system. Individual reactions to air pollutants depend on the type
of pollutant a person is exposed to, the degree of exposure, the individ-
ual’s health status and genetics.

III. The most common sources of air pollution include particulates,
ozone, nitrogen dioxide, and sulfur dioxide. Both indoor and outdoor
air pollution have caused approximately 3.3 million deaths worldwide.
Children aged less than five years that live in developing countries are
the most vulnerable population in terms of total deaths attributable to
indoor and outdoor air pollution.

IV. The World Health Organization states that 2.4 million people
die each year from causes directly attributable to air pollution, with 1.5
million of these deaths attributable to indoor air pollution. A study by
the University of Birmingham has shown a strong correlation between
pneumonia related deaths and air pollution from motor vehicles.
Worldwide more deaths per year are linked to air pollution than to
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automobile accidents. A 2019 study by the European Commission cal-
culated that air pollution reduces life expectancy by an average of al-
most nine months across the European Union. Causes of deaths include
aggravated asthma, emphysema, lung and heart diseases, and respirato-
ry allergies.

V. The number of annual premature deaths is considerably higher
than the fatalities related to auto collisions in the same area, which av-
erage fewer than 2,000 per year. Diesel exhaust (DE) is a major con-
tributor to combustion derived particulate matter air pollution. In sev-
eral human experimental studies, using a well validated exposure
chamber setup, DE has been linked to acute vascular dysfunction and
increased thrombus formation.

Ex. 8. Read and translate the text C. Say what factors are the
most harmful to your point of view.

Monitoring Air Pollution

Air Pollutant Emission Factors. Air pollutant emission factors are
representative values that people attempt to relate the quantity of a pol-
lutant released to the ambient air with an activity associated with the
release of that pollutant. These factors are usually expressed as the
weight of pollutant divided by a unit weight, volume, distance, or dura-
tion of the activity emitting the pollutant (e.g., kilograms of particulate
emitted per ton of coal burned). Such factors facilitate estimation of
emissions from various sources of air pollution. In most cases, these
factors are simply averages of all available data of acceptable quality,
and are generally assumed to be representative of long-term averages.

Air Pollution Reduction Efforts. There are various air pollution
control technologies and land use planning strategies available to re-
duce air pollution. At its most basic level land use planning is likely to
involve zoning and transport infrastructure planning. In most developed
countries, land use planning is an important part of social policy, ensur-
ing that land is used efficiently for the benefit of the wider economy
and population as well as to protect the environment. Efforts to reduce
pollution from mobile sources includes primary regulation (many de-
veloping countries have permissive regulations), expanding regulation
to new sources (such as transport ships, farm equipment, and small gas-
powered equipment such as lawn trimmers, chainsaws, and snowmo-
biles), increased fuel efficiency (such as through the use of hybrid
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vehicles), conversion to cleaner fuels (such as bioethanol, biodiesel, or
conversion to electric vehicles).

Air Pollution Control Devices. The following items are commonly
used as pollution control devices by industry or transportation devices.
They can either destroy contaminants or remove them from an exhaust
stream before it is emitted into the atmosphere.

1. Particulate control

Mechanical collectors. The most common are dust cyclones and
multicyclones. Electrostatic precipitators. An electrostatic precipitator
(ESP), or electrostatic air cleaner is a particulate collection device that
removes particles from a flowing gas (such as air) using the force of an
induced electrostatic charge. Electrostatic precipitators are highly effi-
cient filtration devices that minimally impede the flow of gases through
the device, and can easily remove fine particulates such as dust and
smoke from the air stream. Bag houses. Designed to handle heavy dust
loads, a dust collector consists of a blower, dust filter, a filter-cleaning
system, and a dust receptacle or dust removal system (distinguished
from air cleaners which utilize disposable filters to remove the dust).
Particulate scrubbers. Wet scrubber is a form of pollution control
technology. The term describes a variety of devices that use pollutants
from a furnace flue gas or from other gas streams. In a wet scrubber,
the polluted gas stream is brought into contact with the scrubbing lig-
uid, by spraying it with the liquid, by forcing it through a pool of lig-
uid, or by some other contact method, so as to remove the pollutants.

2. Legal regulation

In general, there are two types of air quality standards. The first
class of standards, like the E.U. Air Quality Directive, sets maximum
atmospheric concentrations for specific pollutants. Environmental
agencies enact regulations which are intended to result in attainment of
these target levels. The second class, like The North American Air
Quality Index, is used to communicate to the public the relative risk of
outdoor activity. The scale may or may not distinguish between differ-
ent pollutants.

Ex. 9. Answer the following questions.

1. What are air pollutant emission factors representative to?
2. What activity is the release of air pollutant associated with? 3. The
weight of pollutant divided by a unit weight, speed, distance, or dura-
tion of the activity emitting the pollutant are regarded as air pollutant
emission factors. What factor of this list is false? 4. Which class of air
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quality standards is used to communicate to the public the relative risk
of outdoor activity? 5. Why has stratospheric ozone depletion been rec-
ognized as a threat to human health?

Ex. 10. Speak on the topic “Air Pollution”.

6.3. SOIL CONTAMINATION

Ex. 1. Read and memorize the following words.

Arsenic — MblIIbsK; arthropods resident — wieHncToHOTHE; auXins —
ayKCHHBI; avian consumers — nmoTpeoutenu nruibl; to biodegrade —
paznarath OuojorMYeckH; bioremediation — OMOIOTrHYECKOE BOCCTa-
HOBJeHUE; biosolids — TBepabIe BelecTBa OMOJIOTHYECKOT0 TPOUCXOXK-
nenus; biostimulation — OmocTUMyNALMS; capping — YKYINOPUBaHUE;
carcinogenic — KaHIEpOreHHbl; hazardous waste — onmacHble OTXOJbI;
chick mortality — nerckas cmeptHOocTb; chlorinated solvents — xmopu-
pOBaHHBIE pacTBopUTeNd; chronic exposure — XpPOHHUYECKOE O00ITy-
yeHue; coal ash — yroneHas 3oma; coal slag bubbly — yronbhsiii nens-
mmica nuiak; contaminated surface water — 3arpsi3HEHHbIE TOBEpX-
HOCTHbIE BOJbI; deleterious consequences — naryOHbI€ MOCIEICTBUS;
disposal site — 3axoponenus; drainage — ApeHax, kaHanu3zauus; dred-
ging of bay muds — qHOyryOuTENbHBIE Pa0OTHl B 3AJIUBHBIX TI'PS3AX;
electrical resistance heating — snekTpuueckue HarpeBaTelbHbIE COMPO-
TUBIIEHUS; endemic microorganism — SHAEMHYHBIA MUKPOOPTaHHU3M;
environmental remediation (clean up) — BocCTaHOBJIEHUE OKPYKalOIIEH
cpenabl, oUMCTKa; extinction of species — BoIMHpaHHe BUIOB; extracta-
ble lead — u3Bnekaemsiil cBunell; food chain — numiesas nenouka; gray
heterogeneous soil — cepast onmHopoaHas moyBa; incidence — cdepa,
HakioH; infiltration — undunbTpanus; ingestion of contaminants —
npueM 3arpsizHstomux Beulects; landfills — 3akansiBanue mycopa; lan-
guishing crops — BsJible 3epHOBBIE KYIbTYphI; leaching — BhilienaunBa-
Hue; long half-lives — pnurenbHblll epuo Modypacmaaa; mammals —
MJIEKOMUTAIOIME; mapping — kapTtorpadus; microbial digestion —
MUKpoOHOe nepeBapuBanue; mollusk — mosmttock; nematode (round-
worm) — HemaTtoja (Kpyriiblil 4epBb); pavement — MOKPBITHE; persistent
materials — cToiikue Matepuanibl; pests — Bpeaurenu; phytoremediation —
duropemenuanuu (KOMIUIEKC METOJIOB OUYHUCTKU IPYHTOB, CTOYHBIX BO/JI
u aTMoc(epHOro BO3JyXa C HCHOJIb30BAaHUEM 3€JEHBIX PACTEHUN);



6.3. Soil Contamination 135

piping — TpybonpoBoj; pathogen — 60J1€3HETBOPHBIA MUKPOOPTaHU3M;
potential extinction of species — MOTEHIIMATBHOE NCUE3HOBEHUE Pa3HO-
BUJIHOCTEH; predator — xumHuK; reduction in crop yields — cHukeHue
yposkaitHocTH; soil contamination — 3arpsi3HeHuE MOYBHKI; soil conserva-
tion — coxpaHeHue MOYBkI; storage tanks — pe3epByapbl JJisl XpaHEHUS;
to alter plant metabolism — u3menutr Metrabonau3M pactenus; to be a
vector for disease — OBITH BEKTOPOM ISl O0JIE3HHM; tO cause a nuisance —
BBI3BaTh HEMPUATHOCTH; to manifest in the alteration of metabolism —
MPOSIBISATHCS. B U3MEHEHUH MeTabonu3ma; to shield soil from erosion —
orpajauTh MOYBY OT 3po3uu; to volatilize — ucnapsrtbes; vesicular peb-
ble-sized grains — BE3UKYISpHOE 3€pHO pa3MepoOM C rajibKy; virtual
eradication — paktuueckas nukBunanus; weed — copHsik; white grains —
oenble 3epHa; weakening of egg shells — ocnabnenue sudHON CKOpIy-
eI, willow — uBa.

Ex. 2. Match the words combinations to their Russian equi-
valents.

Intensity of chemical usage; leaching from landfills; bay muds
containing toxins; hazardous waste; microbial digestion of organic
chemicals.

Ex. 3. Complete word combinations with the prepositions:
against, by, for, for, of, out of.

Strategies ... remediation, used ... residential and industrial heat-
ing, application ... fertilizers, caused ... corrosion, to volatize chemical
contaminants ... the soil, used ... any pest.

Ex. 4. Give Russian equivalents for the following terms.

Environmental remediation; phytoremediation; extinction of spe-
cies; virtual eradication.

Ex. 5. Read and translate text A. Give your definition of soil
contamination and say what strategies for environmental remedia-
tion are the most effective to your point of view.

Soil Contamination

Soil contamination or soil pollution is caused by the presence of
xenobiotic (human-made) chemicals or other alteration in the natural
soil environment. It is typically caused by industrial activity, agricul-
tural chemicals, or improper disposal of waste. The most common
chemicals involved are petroleum hydrocarbons, polynuclear aromatic
hydrocarbons (such as naphthalene), solvents, pesticides, lead, and
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other heavy metals. Contamination is correlated with the degree of in-
dustrialization and intensity of chemical usage.

The concern over soil contamination stems primarily from
health risks, from direct contact with the contaminated soil, vapors
from the contaminants, and from secondary contamination of water
supplies within and underlying the soil. Mapping of contaminated
soil sites and the resulting cleanup are time consuming and expen-
sive tasks, requiring extensive amounts of geology, hydrology,
chemistry, computer modeling skills, as well as an appreciation of
the history of industrial chemistry.

Soil contamination can be caused by: 1) corrosion of underground
storage tanks (including piping used to transmit the contents); 2) appli-
cation of pesticides and fertilizers; mining; 3) oil and fuel dumping;
4) disposal of coal ash; 5) leaching from landfills; 6) direct discharge of
industrial wastes to the soil; 7) drainage of contaminated surface water
into the soil. The most common chemicals involved are petroleum hy-
drocarbons, solvents, pesticides, lead, and other heavy metals.

Clean up or environmental remediation is analyzed by environ-
mental scientists who utilize field measurement of soil chemicals and
also apply computer models for analyzing transport and fate of soil
chemicals.

There are several principal strategies for remediation. 1. Excavate
soil and take it to a disposal site away from ready pathways for human
or sensitive ecosystem contact. This technique also applies to dredging
of bay muds containing toxins. 2. Aeration of soils at the contaminated
site (with attendant risk of creating air pollution). 3. Thermal remedia-
tion by introduction of heat to raise subsurface temperatures sufficient-
ly high to volatize chemical contaminants out of the soil for vapour ex-
traction. Technologies include electrical resistance heating (ERH).
4. Bioremediation, involving microbial digestion of certain organic
chemicals. Techniques used in bioremediation include landfarming, bi-
ostimulation with commercially available microflora. 5. Extraction of
groundwater or soil vapor with an active electromechanical system,
with subsequent stripping of the contaminants from the extract. 6. Con-
tainment of the soil contaminants. 7. Phytoremediation, or using plants
(such as willow) to extract heavy metals.

Ex. 6. Answer the following questions.

1. What can soil pollution be caused by? 2. Give the examples of
the most common chemicals. 3. Who deals with the environmental
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remediation? 4. How many strategies for remediation are there? 5. What
technologies are used for cleaning up soil? 6. What do ecologists need
for mapping of contaminated soil sites and the resulting cleanup?

Ex. 7. Read and translate the text “Soil Contamination Causes”
and make up dialogues.

I. Coal ash. Historical deposition of coal ash used for residential,
commercial, and industrial heating, as well as for industrial processes such
as ore smelting, were a common source of contamination in areas that were
industrialized. Coal naturally concentrates lead and zinc during its for-
mation, as well as other heavy metals to a lesser degree. When the coal is
burned, most of these metals become concentrated in the ash (the principal
exception being mercury). Coal ash and slag may contain sufficient lead to
qualify as a “characteristic hazardous waste” because they contain more
than 5 mg/L of extractable lead.

II. In addition to lead, coal ash typically contains variable but sig-
nificant concentrations of polynuclear aromatic hydrocarbons (PAHs)
e.g., phenanthrene, anthracene, and etc. These PAHs are known human
carcinogens and the acceptable concentrations of them in soil are typi-
cally around 1 mg/kg. Coal ash and slag can be recognized by the pres-
ence of off white grains in soil, gray heterogeneous soil, or (coal slag)
bubbly, vesicular pebble-sized grains.

III. Sewage. Treated sewage sludge, known in the industry as bio-
solids, has become controversial as a fertilizer to the land. As it is the
byproduct of sewage treatment, it generally contains more contami-
nants such as organisms, pesticides, and heavy metals than other soil.

IV. Pesticides. A pesticide is a substance or mixture of substances
used to kill a pest. A pesticide may be a chemical substance, biological
agent (such as a virus or bacteria), antimicrobial, disinfectant or device
used against any pest. Pests include insects, plant pathogens, weeds,
mollusks, birds, mammals, fish, nematodes (roundworms) and mi-
crobes that compete with humans for food, destroy property, spread or
are a vector for disease or cause a nuisance. Although there are benefits
to the use of pesticides, there are also drawbacks, such as potential tox-
icity to humans and other organisms.

V. Herbicides are used to kill weeds, especially on pavements and
railways. They are similar to auxins and most are biodegrade by soil
bacteria. Another herbicide is Paraquat. It is highly toxic but it rapidly
degrades in soil due to the action of bacteria and does not kill soil fau-
na. Insecticides are used to rid farms of pests which damage crops.
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The insects damage not only standing crops but also stored ones. And
in the tropics it is reckoned that one third of the total production is lost
during food storage. As with fungicides, the first insecticides used in
the nineteenth century were inorganic, e.g. compounds of arsenic. Nic-

otine has also been used since the late eighteenth century
Ex. 8. Read and translate text B and match pollution causes to

their effects according to it.
Causes:

1) the concentration of persis-
tent DDT materials for avian
consumers;

2) sufficient dosages of a large
number of soil contaminants;

3) organophosphates and car-
bomates;

4) mercury and cyclodienes;

5) chronic exposure to benzene
at sufficient concentrations;

6) chromium, lead and other
metals, petroleum, solvents, and
many pesticide and herbicide
formulations;

7) chlorinated solvents.

Effects:

a) chronic carcinogenic exposure,
congenital disorders or other chronic
health conditions;

b) higher incidence of leukemia;

¢) high incidences of kidney damage,
some irreversible;

d) neuromuscular blockage;

e) liver changes, kidney changes and
depression of the central nervous system;
f) death by exposure via direct con-
tact, inhalation or ingestion of con-
taminants in groundwater contami-
nated through soil;

g) weakening of egg shells, in-
creased chick mortality and potential

extinction of species.

Soil Contamination Effects

Health Effects. Contaminated or polluted soil directly affects hu-
man health through direct contact with soil or via inhalation of soil
contaminants which have vaporized; potentially greater threats are
posed by the infiltration of soil contamination into groundwater aqui-
fers used for human consumption, sometimes in areas apparently far
removed from any apparent source of above ground contamination.

Health consequences from exposure to soil contamination vary
greatly depending on pollutant type, pathway of attack and vulnerabil-
ity of the exposed population. Chronic exposure to chromium, lead and
other metals, petroleum, solvents, and many pesticide and herbicide
formulations can be carcinogenic; can cause congenital disorders or
other chronic health conditions. Industrial or man-made concentrations
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of naturally occurring substances, such as nitrate and ammonia associ-
ated with livestock manure from agricultural operations, have also been
identified as health hazards in soil and groundwater.

Chronic exposure to benzene at sufficient concentrations is
known to be associated with higher incidence of leukemia. Mercury
and cyclodienes are known to induce higher incidences of kidney
damage, some irreversible. Organophosphates and carbonates can in-
duce a chain of responses leading to neuromuscular blockage. Many
chlorinated solvents induce liver changes, kidney changes and depres-
sion of the central nervous system. There is an entire spectrum of fur-
ther health effects such as headache, nausea, fatigue, eye irritation and
skin rash for the above cited and other chemicals. At sufficient dosag-
es a large number of soil contaminants can cause death by exposure
via direct contact, inhalation or ingestion of contaminants in ground-
water contaminated through soil.

Ecosystem Effects. Not unexpectedly, soil contaminants can have
significant deleterious consequences for ecosystems. There are radical
soil chemistry changes which can arise from the presence of many ha-
zardous chemicals even at low concentration of the contaminant spe-
cies. These changes can manifest in the alteration of metabolism of en-
demic microorganisms and arthropods resident in a given soil environ-
ment. The result can be virtual eradication of some of the primary food
chain, which in turn could have major consequences for predator or
consumer species. Even if the chemical effect on lower life forms is
small, the lower pyramid levels of the food chain may ingest alien che-
micals, which normally become more concentrated for each consuming
rung of the food chain. Many of these effects are now well known, such
as the concentration of persistent dichloro-diphenyl-trichloroethane
(DDT) materials for avian consumers, leading to weakening of egg
shells, increased chick mortality and potential extinction of species.

Effects occur to agricultural lands which have certain types of soil
contamination. Contaminants typically alter plant metabolism, often
causing a reduction in crop yields. This has a secondary effect upon soil
conservation, since the languishing crops cannot shield the Earth’s soil
from erosion. Some of these chemical contaminants have long half-lives.

Ex. 9. Answer the following questions.

1. What makes health consequences from exposure to soil contam-
ination vary? 2. What plant metabolism can soil contamination alter?
3. Are industrial or man-made concentrations of naturally occurring



140 Part 6. ENVIRONMENTAL PROTECTION

substances identified as health hazards? 4. Nicotine and compounds of
arsenic are proved to have been used as the first herbicides, aren’t they?
5. What several principal strategies for remediation were offered by
environmental scientists who utilize field measurement of soil chemi-
cals and apply computer models for analyzing transport and fate of soil
chemicals? 6. Environmental scientists study chemical effect on lower
life forms, utilize field measurement of soil chemicals, and apply com-
puter models for analyzing transport. What activity of this list is false?

Ex. 10. Put the following adjectives in a correct order accord-
ing to the rule, described in the dialogue below: weakening egg aw-
ful shells, organic unknown chemical, health difficult consequences,
soil Italian contamination, heavy black metals.

A: What is the order of adjectives of quality, referring to one noun?

B: Several variations are possible but a fairly usual order is adjectives
of size, general description, age, shape, color, material, origin, and purpose.
Examples: a long sharp knife, a round white cup, an elegant French clock.

A: Can you give an example of compound nouns formation?

B: Remember that gerunds are used to form compound nouns (gerund
goes as the adjective of purpose). Examples: riding boots, walking stick.

A: Thank you. And what is the order of adjectives of personality /
emotion?

B: These adjectives come after adjectives of physical description,
including “dark™, “fair”, and “pale”. Examples: a small suspicious offi-
cial, a pale transparent mixture.

A: Adjectives “fine”, “nice”, “beautiful”, “lovely” are used very
often. Is there any particular order?

B: They are followed with adjectives of size, shape and tempera-
ture to express approval of the size. If we say “a beautiful big room”,
“a lovely warm house”, “a fine clean lab”, we imply that we like big
room, warm house and clean lab.

A: But in scientific text we can often see several nouns following
one another. What is a proper way of translation?

B: Translate several nouns following one another as adjectives
characterizing the last noun. And start translating from the end. Exam-
ple: university building, carbon dioxide, iron ore.

Ex. 11. Pay attention to different meanings of the word “far”
in different word combinations. Translate the following sentences.

Far, adj — nanexuit

Far, adv — nanexo
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Far, adv — npunarateinbHO€ B CpaBHUTEIBbHON CTEIIEHH — ropasfio,
3HAYUTEITHHO

By far — 6e3ycioBHO

So (as) far as ... is concerned — 4yTo Kacaercs...

So far as — HaCKOJIbKO, TOCKOJIBKY

So far — noka, 10 Tex (cux) mop

Far from — najexo oT, coBceM He

1. At first sight the phenomena of electrolysis are from simple to
explain and further experiments are necessary. 2. The small non-
metallic atoms exert a powerful attraction on the hydrogen because its
electron is so far removed that it is almost a hydrogen ion. 3. Far great-
er use of plastics is expected in industrial construction. 4. Every en-
zyme so far isolated has proved to be either a simple or complex pro-
tein. 5. The process of fractionation may be carried so far that a pure
crystalline active substance is obtained. 6. Apparatus not immediately
required should be kept as far as possible in a neat orderly manner.
7. Coal does far more for each of us than supply the necessary heat to
move our trains. 8. So far s we know the oil that we obtain from the
earth will not last more than a few centuries at the present rate of con-
sumption. 9. By far the most useful solvents are the hydrides. 10. So far
they did not succeed in their efforts to raise the engines.

Ex. 12. Speak on the topic “Soil Contamination”.

6.4. INDUSTRIAL POLLUTION

Ex. 1. Read and memorize the following words.

Poisonous — simoBuThIM; to damage — MOBpexIaTh, exposure —
MOJIBEpraHue KaKOMY-THOO BO3JEHCTBUIO, BHICTABJICHHE, OCTABIICHHUE
(Ha comHIlE, MO M0XkAeM); to implement — BBIIOMHATH, OCYIIECTBIATS;
hazardous — omacHbI{, pUCKOBaHHBIM; solution — MeTO pereHus mpo-
onemsl; to distinguish — paznuyaTh, xapaktepuszoBaTh; to reduce —
YMEHBIIIaTh, COKpAIIaTh; consumption — 3aTpaThl, U3AEPKKH; release —
ocBOOOXKIeHUEe, u30aBiieHue; intentional — HaMepeHHbIN, YMBIILICH-
HbI; to prohibit — 3anpemars; feasible — BeposiTHBIN, BO3MOXKHBIN; ad-
versely — HeOnaronpusTHO, BpEHO; pristineé — YUCThIN, HETPOHYTHIMH,
HEUCTIOPYEHHBIN; pre-emptive — ynpexaatouuii; bioavailability — 6uo-
J0CTynHOCTh; due to — Giaronaps; dissolute — pactBopeHHbIN; spatially —
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MIPOCTPaHCTBEHHO; temporally — BpemeHHO; to contain — orpaHUYUBATHh,
CIepXKHUBaTh; to retract — BOUpaTh, OTBOANUTH; build-up — HakomeHHE;
household — ObITOBOIA; tO Incur — HaBJIEKaTh Ha CceOs.

Ex. 2. Read and translate the following international words.
Use a dictionary if necessary.

Biodiversity; toxification; toxicants; pollutant; anthropogenic;
aquatic; biodegradation; intolerant; recolonize; locate; emission; agro-
chemicals; volatile; pest; pesticide; data; accumulate; extrapolate; cor-
relate; nature; act; economically; cyanide; ammonia; human; pose;
degradability.

Ex. 3. Read and translate text A.

Industrial Pollution

Industrial pollution has adversely affected biodiversity for the last
two centuries and continues to increase globally. The effect most close-
ly correlated with loss of ecosystem services is toxification of envi-
ronment, whereby the organisms living in the ecosystem are damaged
because of the poisonous nature of many pollutants. As many toxicants
(poisonous materials) can act even with very minimal exposure, it is
almost impossible and economically infeasible to remove dissolute pol-
lution from the environment with modern technical methods.

Only spatially and temporally concentrated pollution can be re-
tracted effectively by anthropogenic efforts, and such methods are al-
ready in use. Any dissolute pollution (pollution present in low concen-
trations in aquatic systems) cannot be removed efficiently by human
efforts since such large areas are affected and must therefore be re-
moved through natural biodegradation.

The only way to restore biodiversity to areas affected by dissolute
pollution is to remove the sources of pollution, make sure that toxic
buildups can be naturally removed through chemical, physical and bio-
logical processes and ensure that pollution-intolerant organisms have
access to recolonize the area. The process, especially of the last two
steps, 1s very time-consuming.

To evaluate solutions to pollution, it may be helpful to distinguish
between different kinds of industrial pollution. The first and common
distinction is between sources of pollution: point sources, which are
spatially and temporally defined such as a factory, and non-point
sources, which are impossible to locate or confine such as household
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emissions. Only point sources can be effectively reduced by treatment
of waste due to the possibility of regulation.

Organic and inorganic wastes are releases of large amounts of the
most ecotoxic materials such as heavy metals, ammonia, cyanide, vola-
tile organic compounds, and halogenated organic compounds. Release of
these chemicals into the environment is not intentional; that is, the re-
lease of these chemicals is not required in order for any process to work.

As agrochemicals are intentionally released into the environ-
ment, prohibiting their usage would probably not be politically or
economically feasible. This kind of regulation would significantly
raise food prices and incur food shortages and famines because pests
would destroy a significant amount of the crop yield. A feasible so-
lution should include both reduction of use and shifts to less chroni-
cally toxic products.

Data on ecotoxicity is accumulated by reviewing polluted sites and
comparing them to pristine sites or to historical data. Where pollution
has already been released into the environment, circumstances previous
to the pollution are difficult to extrapolate. For example, Pesticides
need to pass a series of tests demonstrating that they are not “unreason-
ably” harmful to the surrounding ecosystems (concerning both their
toxicity and their degradability). While expansive toxicity databases
exist for most laboratory materials, they are accumulated for regularly
applied chemicals (household, medicinal, and etc).

Ex. 4. Answer the following questions.

1. What is the adverse effect of industrial pollution? 2. Why can’t
many toxicants be removed from the environment? 3. What pollution
can be effectively retracted from the environment? 4. What is disso-
lute pollution? 5. How is biodiversity restored in the areas affected by
dissolute pollution? 6. What is recolonization? 7. What kinds of in-
dustrial pollution are distinguished? 8. What wastes are the most toxic
materials? 9. What is the feasible solution to protect the environment
from agrochemical pollution? 10. Why is it hardly possible to find
pristine sites?

Ex. 5. Find synonyms in the following list of words.

Adversely; database; correlate; remove; distinguish; effect; solu-
tion; feasible; method; approach; accumulate; reduction; apply; consider;
release; pristine; pollution; contamination; eliminate; influence; infor-
mation; possible; technique; lessening; take into account; liberation;
manner; unspoilt; harmful; compare; discern; use.
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Ex. 6. Translate the following sentences. Point out the infinitive
constructions. State the function of the infinitive.

1. It 1s often assumed that governmental restrictions or strong con-
sumer pressure are necessary to cause significant reduction in the pro-
duction of polluting goods. 2. The EPA reviews research to be submit-
ted before a product can be sold on the market. 3. Industrial pollution
has been reported to increase globally. 4. Poisonous materials can act
even with very minimal exposure. 5. Dissolute pollution is almost im-
possible and economically infeasible to remove from the environment
with modern technical methods. 6. To evaluate solutions to pollution, it
may be helpful to distinguish between different kinds of industrial pol-
lution. 7. Some effective methods are already in use to contain hazard-
ous pollution and restore polluted sites. 8. The only way to restore bio-
diversity to areas affected by dissolute pollution is to remove the
sources of pollution. 9. EPA takes a pre-emptive approach to minimize
damage to ecosystems from pesticides.

Ex. 7. Translate the sentences into English.

1. MHorue s70BUTHIC BEIIECTBA MOTYT BO3ACHCTBOBATH Ja)Xe B
ManbIX KonnyecTBax. 2. CymiecTByeT o0mupHas 6a3a JaHHBIX TOKCHY-
HBIX BEIIECTB, BKJIIOYAIOIIAs JTaOOpaTOpHBbIE MaTepHalbl, CEIbCKOXO-
3MCTBEHHBIE XMMHKATHl, COCAMHEHUS TSKEIbIX METAJUIOB. 3. AreHT-
CTBO IO OXpaHE OKPYXKAIOIEH Cpebl HCTIOIb3YEeT METO YIIPEKACHHUSA,
4TOOBI MUHHMU3HUPOBATH BPEJ, KOTOPBI HAHOCAT 3KOCHUCTEME TMECTH-
nuapl. 4. EquHCcTBeHHBIM c1oc00 BOCCTAaHOBHUTH OMOpa3zHOOOpasue, 3To
YCTpaHUTh UCTOYHUKHU 3arps3HeHus. 5. [IpombluieHHOE 3arps3HEHHE
HeOJIaronpuaTHO BO3JCUCTBYeT Ha OuoOpa3HoOOpa3ue B TEUYEHUE IIO-
cieanux 200 net. 6. JlanHoe uccienoBanue Kiaccupuuupyer Ouojo-
CTYITHOCTb MPOIYKTOB JJISi OPTaHH3MOB B OKPYXKAIOIIEH cpele W HX
OTHOCHUTEIbHYIO TOKCUYHOCTb.

Ex. 8. Read and translate text B. Answer the following questions.

1. What methods can help to decrease the availability of chemicals?

2. What are the influential inorganic pollutants?

3. Why is it important to rebuild the ecosystem services?

Degrading Toxicants

In the case of pollution leading to buildup of toxic material, reduc-
tion of availability to the environment must be ensured to rebuild eco-
system services in a polluted area. Although physical or chemical
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methods such as change in acidity or absorption into the soil can help
decrease the availability of chemicals, additional monitoring and secur-
ing is necessary to make sure that the pollutant is not brought back into
the environment.

Ideally, the system should be able to degrade the pollutant by mi-
crobes or fungi, as this will irreversibly destroy the toxicant. Many in-
organic materials take a long time to biodegrade, which means that
their buildup rate is almost proportional to the total rate of pollution at
any given time. These are also often some of the most potent and gen-
erally poisonous materials and thus strongly toxic even in low concen-
trations. Influential inorganic pollutants include non-metals like am-
monia and cyanide and heavy metals such as Cu, Hg, Cd among others,
which are all toxic in various degrees.

Many inorganic discharges are point sources, so proper treatment
of material is generally possible through biological degradation with
microbes and fungi or electro-kinetic treatment (the use of electricity to
reduce heavy metal ions and turn them into elemental precipitates). Al-
so, most heavy metals are much less toxic in alkaline environments, a
fact that can be used in treatment plans. Some combination of these
three techniques should be established to lower emissions for point
source metal pollution.

Ex. 9. Point out which of the words in italics perform the func-
tion of the subject of the sentence.

1. Many inorganic materials take a long time to biodegrade. 2. Some
combination of these three techniques should be established to lower
emissions. 3. Influential inorganic pollutants include non-metals like
ammonia and cyanide and heavy metals. 4. It is often assumed that
governmental restrictions or strong consumer pressure are necessary to
cause significant reduction in the production of polluting goods. 5. Or-
ganic and inorganic wastes are releases of large amounts of the most
ecotoxic materials. 6. The effect most closely correlated with loss of
ecosystem services is toxification of environment.

Ex. 10. Speak on the topic “Industrial Pollution”.
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1. The Belarusian State Technological
University

The Belarusian State Technological University, founded in 1930,
trains specialists for different careers in economics, forestry, wood-
working, landscape architecture, glass and glass ceramics production,
construction and fine functional ceramics, chemical sources of current
and functional electroplating, polymer and mould products design, en-
gineering and medical bindings, basic organic and petrochemical syn-
thesis, paintwork materials, industrial ecology, bio-ecology, certifica-
tion, automation of technological processes, biotechnology of energy
carriers, enzymes and fermentation technologies, fine organic synthe-
sis, medicines, perfumery and cosmetics, information systems and
technologies, printing industry, data processing and publishing, man-
agement, marketing, tourism and nature management, etc.

The BSTU structure. The University houses 10 faculties, the Institute
for retraining and professional development, 53 departments, 20 affiliated
departments, 5 affiliated colleges (Polotsk State Forestry College, Vitebsk
State Technological College, Gomel State Polytechnic College, Bobruisk
State Forestry College, and Belarusian State College of construction mate-
rials industry), and affiliated forestry experimental station in Negoreloe.

The head of the University is the Rector and 5 Deputy Rectors.
There are Economic Engineering Faculty (UO®), Forestry Faculty
(JIX®), Faculty of Print Technology and Media Communications
(ITuM), Organic Substances Technology Faculty (TOB), Faculty of For-
est Engineering, Materials Science and Design (JIU), Chemical Tech-
nology and Engineering Faculty (XTuT), Faculty of Information Tech-
nology (®UT), Faculty of Extra Mural Studies, Faculty of Pre-
University Training, Faculty of Social Professions. There is a special
Dean’s Office for International Students. Nearly 680 university academ-
ic staff and researchers support 9,000 enrolled students. About 73 per
cent of the university academic staff holds scientific ranks and degrees.
Nowadays the BSTU can boast over 9,000 students, 6,000 are full-time
students and the other 3,000 are extramural, MSc and PhD students.
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The BSTU Academic and Educational Work. The University is the
leading educational institution in the fields of forestry, chemical and
printing industries. The teaching process at the University is organized in
the following way. The academic year is divided into two terms. During
the terms students attend lectures and carry out laboratory and practical
work. At the end of each term student pass credit tests and sit exams.
The course of studies lasts 45 years. At the end of the course of studies,
students sit the State Examination and defend Diploma paper (project).

The BSTU Research Activities and International Cooperation.
The BSTU is engaged in collaborative projects and partnerships all over
the world focusing on the following cooperation strategies: interuniversity
cooperation agreements; visit-lecturing; traineeship and internship ex-
changes of academic staff, PhD and Master’s degree students; joint re-
search projects; joint contributions to reputable science and research jour-
nals; student exchange; study programs for international students taught
in English and Russian; international conferences and other professional
and scientific events; participation in international and EU programs.

The University holds over 150 bilateral cooperation agreements
with educational and research institutions from 32 countries worldwide.
The strongest partnerships are maintained with the following universi-
ties: Vilnius Gediminas Technical University (Lithuania), D. Mendele-
yev University of Chemical Technology of Russia (Russia), Saint-Peter-
sburg State Chemical and Pharmaceutical Academy (Russia), Saint-
Petersburg State Forest Technical University named after S. M. Kirov
(Russia), Warsaw University of Life Sciences (Poland), etc.

The University houses a number of international research and inno-
vation centers, 1.e. UNESCO-Associated Centre for Chemical Sciences
and Education, International Biopharmaceutical Centre, International IT
Centre, International Centre for Advanced Materials and Technology.

The University is a full member of several international organiza-
tions and networks, i.e. International Centre for Forestry and Forest
Industry, European bilateral cooperation agreements Forest Institute,
European Real Estate Society, International Association of Research
Organizations for the Information, Media and Graphic Arts Industries,
Baltic University Program, and etc.

The BSTU scholars are active participants of various scientific and
technical programs. For instance, they contribute to different national
and regional research and technical projects; collaborate with over 400 in-
ternational and national partners within commercial research contracts.
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2. My Faculty

I am a student of the Chemical Technology and Engineering Fac-
ulty, founded in 1968. It is one of the largest faculties of the Belarusian
State Technological University.

There are six affiliates of the Faculty departments at such enter-
prises as JSC “Keramin”, JSC “Gomelglass”, JSC “NPO Center”,
JSC “GrodnoAzot”, SE “Institute NIISM”, and JSC “Minsk Cement
Plant”.

Training is focused on such industries as chemical, petrochemical,
construction materials industry, and mechanical engineering. At present
Faculty trains engineering personnel for 7 specialties, namely: Manu-
facture of products based on the three-dimensional technology (the en-
gineer); Design and Production of Goods from Composite Materials
and Technological Facilities (mechanical engineer); Machines and Ap-
paratus for Chemical Production and Building Materials Enterprises
(mechanical engineer); Automation of Technological Processes and
Production (automation engineer); Chemical Technology of Inorganic
Substances, Materials and Goods (engineer-chemist-technologist);
Technology of Electrochemical Production (engineer-chemist-techno-
logist); Environmental Protection and Rational Utilization of Natural
Resources (engineer-ecologist); and Industrial Water Treatment and
Purification.

Today, the graduate of the Faculty is a universal specialist with a
high level of knowledge in the fields of technology, mechanics, and
computer simulation and design. Our graduates are in demand in al-
most all industries of the Republic of Belarus and are employed at the
leading enterprises of the Republic.

Also our graduates can continue education to get Master degree
in Engineering or Chemistry at the following Departments of the
Faculty: Material and Construction Mechanics; Machines and Appa-
ratus for Chemical and Silicate Production; Processes and Apparatus
for Chemical Production; Automation of Production Processes and
Electrical Engineering; Inorganic Materials Technology and General
Chemical Technology; Glass and Ceramics Technology; Chemical
Technology of Binding Materials; Chemistry, Technology of Elec-
trochemical Production and Electronic Engineering Materials; and
Industrial Ecology.
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3. Introduction to Chemistry

Chemistry is an experimental and theoretical study of the composition
of matter and the changes that take place in matter. A chemical change in-
volves changes in composition and in properties. A physical change in-
volves only changes in properties with no change in composition.

Chemical changes are usually accompanied by the liberation or the
absorption of energy in the form of light, heat or electricity.

All forms of matter consist of either pure substances or mixtures of
two or more pure substances. Elements are the building blocks of matter.
Compounds are combinations of elements. Most of the elements are met-
als and most of them will unite with other elements and form compounds.
The formation of a compound from simpler substances is known as syn-
thesis. Analysis is the process of breaking down a compound into simpler
substances or its elements and thus is the determination of its composi-
tion. The composition of a pure substance never changes.

Every substance has physical and chemical properties. Physical
properties include colour, smell, solubility, density, hardness, and boil-
ing and melting points. Chemical properties include the behavior with
other materials.

Matter exists in three states: the solid, the liquid and the gaseous
state. A substance usually can be transformed from one state to another
under the changes of its temperature.

Chemistry 1s so much a part of our lives that it is very easily taken for
granted. Metals, glass, plastics, dyes, drugs, insecticides, paints, paper,
soap, detergents, explosives and perfumes are all made of chemicals.

4. Chemical Elements and Their Pronunciation

Symbol Atomic number | English name | Pronunciation
Ac 89 actinium &k’tiniom
Ag 47 silver silva
Al 13 aluminium &lo’miniom
Am 95 americium ome ‘risiom
Ar 18 argon ‘a:gon
As 33 arsenic ‘a:sonik
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Symbol Atomic number | English name | Pronunciation
At 85 astatium astatium
Au 79 gold aurum
B 5 boron ‘bo:ron
Ba 56 barium ‘beariom
Be 4 beryllium ba‘riliom
Bh 107 bohrium ‘bo:riom
Bi 83 bismuth ‘bizmoe
Bk 97 berkelium ba:’keiliom
Br 35 bromine ‘broumi:n
C 6 carbon ‘ka:bon
Ca 20 calcium ‘keelsiom
Cd 48 cadmium ‘keedmiom
Ce 58 cerium ‘sioriom
Cf 98 californium keeli’fo:niom
Cl 17 chlorine ‘klo:ri:n
Cm 96 curium ‘kjuariom
Cn 112 copernicium kopan’i:Siom
Co 27 cobalt ‘kou,bo:lt
Cr 24 chromium, ‘kroumiom
chrome
Cs 55 caesium ‘si:ziom
Cu 29 copper, cuprum ‘kopa
Db 105 dubnium ‘dubniom
Ds 110 darmstadtium da:m’stetiom
Dy 66 dysprosium dis’prouziom
Es 99 einsteinium ain’stainiom
Er 68 erbium ‘a:biom
Eu 63 europium jud’raupiom
F 9 fluorine ‘fluari:n
Fe 26 iron, ferrum ‘alon, ‘ferom
Fl 114 flerovium fle’rouviom
Fm 100 fermium ‘fo:miom
Fr 87 francium ‘freensiom
Ga 31 gallium ‘gaeliom
Gd 64 gadolinium geda’liniom
Ge 23 germanium dZo:’meiniom
H 1 hydrogen ‘haidrodZon
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Symbol Atomic number | English name | Pronunciation
He 2 helium ‘hi:liom
Hf 72 hafnium ‘ha:fniom
Hg 80 mercury ‘ma:kjuri
Ho 67 holmium ‘houlmiom
Hs 108 hassium ‘haesiom
I 53 iodine ‘aiodi:n
In 49 indium ‘indiom
Ir 77 iridium ar’ridiom
K 19 potassium po’tesiom
Kr 36 krypton ‘kripton
La 57 lanthanum ‘leneonom
Li 3 lithium ‘lieiom
Lu 71 lutecium lu’ti:Siom
Lv 116 livermorium livo’mo:riom
Lw 103 lawrentium lo:’rentiom
Md 101 mendelevium menda’li:viom
Mg 12 magnesium mag’'ni:ziom
Mn 25 manganese ‘mangoni:z
Mo 42 molybdenum ma’libdinom
Mt 109 meitnerium mait’ne:riom
N 7 nitrogen naitrodzon
Na 11 sodium rsoudiom
Nb 41 niobium nai’aubiom
Nd 60 neodymium nio’dimiom
Ne 10 neon ‘ni:on
Ni 28 nickel ‘nikl
No 102 nobelium nou’bi:liom
Np 93 neptunium ,nep’tju:niom
O 8 oxygen ‘oksidZ(a)n
P 15 phosphorus ‘fosforos
Pa 91 protactinium proutek’tiniom
Pb 82 lead, plumbum | ‘led, ‘plambom
Pd 46 palladium po’leidiom
Pm 61 prometheum pro’mi:eiom
Po 84 polonium po’louniom
Pr 59 praseodymium | prezio’dimiom
Pt 78 platinum ‘pletinom
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Symbol Atomic number | English name | Pronunciation
Pu 94 plutonium plu:’toouniom
Ra 88 radium ‘reidiom
Rf 104 rutherfordium raed’fo:diom
Rg 111 roentgenium ron’dzi:niom
Rh 45 rhodium ‘roudiom
Rn 86 radon ‘reidon
Ru 44 ruthenium ru:’einiom
S 16 sulphur ‘salfa
Sb 51 antimony ‘@ntimoni
Sc 21 scandium ‘skaendiom
Se 34 selenium s1’lintom
Si 14 silicon ‘silikon
Sn 50 tin, stannum ‘tin, ‘staenom
Sr 38 strontium ‘strontiom
Ta 73 tantalum ‘teentolom
Tc 43 technecium tek’niSiom
Te 52 tellurtum te’ljuoriom
Ti 22 titanium tai’teiniom
U 92 uranium ju’reiniom
\Y% 23 vanadium vo’'neidiom
W 74 tungsten ‘tanston
Xe 54 xenon ‘ksi:non
Y 39 yttrium ‘itriom
/n 30 zinc ‘zink
/r 40 zirconium zd’kauniom
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