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BOAOOPOAHAA SHEPIETUKA, EE POXXAEHUWE, COCTOAHNE
N MEPCIMNEKTW Bbl

In this article we focused on the development of problem of en-
ergetik, peculiarity of its decisigu in Laboratory of Bylorussian State
Technological University (Bgelorussian Technological ingtitute). We
diescass the analysis of thermochemical and thermo-electrohemical
circle of receipt of hydrogen from water and hydrogen sulphide and
using wethod and high-temperature electrolysis.

I KpaTtkas nctopusa npoénembl

MMocnegHas TpeTb Tenepb Y)Xe npoileawero 20-ro ctofeTns nopo-
Anna ofHO M3 BEIMYANLLIMX CBEPLLUEHUI - A0EPHYIO SHEPreTUKY, B 3HAYM-
Te/IbHOW CTEeMNeHW Kak a/bTepHaTMBY 3HepreTuke TpaguLMOHHOW, 6a3un-
pytoLenica Ha (6IM3KNX K UCTOLLEHWNIO) NPUPOAHBLIX pecypcax KaMeHHOro
yrns, HegT, NPUPOAHOro rasa U APeBeCuHbl, XOTA NOCNeAHAS BOCNPOM3-
BOANMA.

OfiHaKo pelLeHne 3TO NPO6EMbl HATONIKHY/IOCL Ha NPOTMBOPeYMe
Mexay cneumngukon aaepHoin gopmel aHeprum (Tennorta) U cnocobamu ee
MCMO/b30BaHUS B 3HEProeMKNX MPOU3BOACTBAX, Ha TPaHCMOpPTe U B ObITy
(oHa He MOXXET 3aMeHUTb MPUPOAHBINA ra3, 6eH3VH, KEPOCKH, AM3TOMN/INBO).

B cBf3M C 3TMM BO3MOXHa (HO OCTaeTCsi He PeLLUeHHON W MOHBIHE)
HoBasi npobnema Cco3aaHNs 3KOHOMMYECKU M 3KOMOrMYecKkmn Lienecoobpas-
HbIX CMOCO60B MpeBpaLleHns He YA0OHO Mo MHOMMM MnokasaTensm agep-
HOW 3Heprum (OHa B OCHOBHOM peasinM3yeTcs B BWAe TENOTbl) B Apyrue
(hopMmbl, NPUroaHble AN UCMO/b30BaHUS B NPUBbLIYHBLIX TEXHOMOMMYECKMX
YCTPOMCTBAX.

TakoW cpefioil nepeHoca 3HEPrun OT AL4EPHbIX PeakTopoB K MoTpe-
OWTENto, N0 MHEHUIO MEX[YHapoHOW Hay4HO-TEXHUYECKOW O6LLECTBEH-
HOCTU, MOXET N LO/IKEH CTaTb BOAOPOL,.

Ero 3anacbl Henccsakaembl B BUAE BOAbI 1 MOKa eLLe Be/IMKN B BUAE He-
TV, MPMPOLHOrO rasa v cepoBogopoa. Vicnosb3oBaHve BOAOPOAA YXKe CEeroaHs
ABNAETCA KPYNHOTOHHAKHBLIM, YTO XOPOLLIO WAMOCTPUPYeTcs Tabnuuein 1, B
KOTOPOI B KayecTBe npumMepa npuBefeHbl AaHHble noTpebneHns Bogoposa B
XUMUYECKOI NPOMbILLIEHHOCTN 1 MeTannyprim CLUA 3a nepuog ¢ 1983 no
2000 rr.



Tabnuuya 1
MoTpebneHne Bogopoga B CLLIA (B mnpa.m3)

OTpacnu, NpoayKT 1983 T. 2000rT.
MponssoacTeo NH3 43 102
lMpon3BoACcTBO MeTaHOMA 17 17
MepepaboTka HedpTy 37 108
MeTannyprus 14 40

CUWHTETMYECKOe TOMN/INBO 17 62’
WToro 128 368

B Poccun ypoBeHb notpebsieHns BOLOPOAA MeHbLUe, OH MCMOsb3y-
eTCs rnaBHbIM 00pa3oM Mpu NPOW3BOACTBE aMMMaka, B METa/ITyprum v B
He(hTenepepabaTbiBatOLLE MPOMBILLIEHHOCTN 418 NPOM3BOACTBA MOTOP-
HbIX TOM/IMB N Macen.

[Npn aTOM NPOMN3BOACTBO BOAOPOAA OCHOBLIBAETCA B OCHOBHOM Ha
KOHBEPCUW NPUPOAHOro rasa, nepepaboTke HePTH, PUPOPMUHIE KaMEHHO-
ro yrna v nub OTYaCTWM Ha 3M1eKTponm3e BoAbl. VIHbIMM crnosBamu, ANnd
Npon3BOACTBa BOAOPOAa MCTOUHUKOM CAYXUNN N NPOLO/MHKAOT CNYyXUTb
BCe Te XKe TpaguLMOHHbIE 3HEPropecypcbl, KOTopble BCe 6onee npubanmka-
IOTCA K UCTOLLEHMIO U KOTOpPbIE CleayeT pacxofosath Bce 60/1ee 3KOHOMHO
(BCMOMHWTE MeH[eN1eeBCKOe - He()Tb He TOMIMBO, TOMUTb MOXHO W acCur-
Haumamm). IMEHHO MO3TOMY BO BCEM MMpe HayasiCA MOBCEMECTHbIA MOUCK
60nee 3KOHOMUYHbIX, YeM MPSIMOIA 3/1EKTPONN3, METOAOB MOyYeHUst BOLO-
pofa 13 Bofbl, HO 6e3 NCNOMb30BaHUA TPALNLMOHHBLIX 3HEPrOPECypPCOoB.

[ns peweHns aTon npobnembl B CoBeTckom Coro3e nepBoHavaslb-
HO OblNM co3faHbl 4 Hay4HO-UCCNnefoBaTe/IbCKUX nlabopaTopum (Mo3xe
4MCno NX BO3POC/IO):

1. NpobnemHas Hay4HO-UCCnefoBaTeIbckas naboparopusa npu be-
NOPYCCKOM TexHonornyeckom nHctutyte nm.C.M.Kuposa (HbiHe BI'TY) B
r. MMHCKe noj Hay4HbIM PYKOBOACTBOM AOKTOpPa XMMWYECKUX Hayk, 3a-
CNY>KEHHOr 0 aeatens Hayku PB, npodgeccopa IM..HoBrKoBa.

2. HayuHo-unccnegosarenibckasi nabopaTopusi BOAOPOLHON 3Hepre-
TUKKN B r.MuHcke B HVI agepHoit aHepretukn HAH PB nog Hay4HbIM py-
KOBOZCTBOM AupeKTopa MHCTUTYTa akagemuka AH Pb A.K.KpacuHa.

3. Hay4yHo-uccrnepoBatenibckas nabopatopus (a nos3xe - oThen)
BOAOPOAHON  3HepreTukn B  VIHCTUTYTe  aTOMHOW  3HEPrum  UMm.
N.B.KypuaTtoBa (r.Mockea) nof Hay4YHbIM PYKOBOACTBOM aKagemmka
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B.A.Jleracosa (B HacToslLLee BpeMsi NPaBOrnpeeMHUKOM AB/AETCA aKafeMuK
B.[.PycaHoB, AUPEKTOP MHCTUTYTA).

4, Hay4yHo-npon3BoAcTBeHHas nabopatopus npu  [TPOAHEHCKOM
NPOM3BOACTBEHHOM 00beAMHeHUN "A30T" nof Hay4HbIM PYKOBOACTBOM
npoeccopa I"..HosmkoBa (pmHaHcupoBanacb A3 um..B.Kypyartosa).

OCHOBHbIMW Hanpas/fieHUAMU paboTbl 3TUX fabopaTopuii 6bln
cnefytoLpe:

1. KpuTtnyeckunii aHann3 1 paspaboTka TEPMOXUMUYECKMX U Tep-
MO3/1EKTPOXUMUYECKMX LMKIMYECKMX MPOLLECCOB CTYMNEHYaToro passoxe-
HUSA BOAb! (& MO3Xe 1 CepOBOAOPOAA) C LIeNbH MOMyyYeHUsA NPOMbILLIEHHO-
ro sofopopa.

2. PaspaboTka CBY-nnasmoxmmmnyeckoro n Y ®-mMeTogoB npsiMoro
nosy4eHNa BoAOpoOAa N3 CepoBOA0pPOAa.

3. Pa3paboTKa BbICOKOTEMMEPATYPHOrO MEeTOAa 3/IEKTPOSiM3a BO-
[AHOr0 napa Ha ycTaHOBKax C TBepAbIM (KepamUyecKum) 3MeKTPOIUTOM.

4. Pa3paboTKa TON/MBHbIX aKKyMy/NATOPOB, OAHUM M3 pabounx Ten
KOTOpPbIX ABNAETCA BOAOPOA, a TakXe BbICOKOTEMMEPATYPHbIX 3N1eKTPONN-
3epOB M TOM/IMBHbIX 3/1EMEHTOB, paboTaloWwmX Ha NPMPOAHOM rase, CrivpTe,
amMmMuaKke n yrne.

5. Pa3paboTKa KaTa/mM3aTopoB [OXWra BOAOPOAa B BOASHbLIX CUC-
TemMax aTOMHbIX PeaKTOpOB.

Cnegnyet otmeTuTb, 4T0 B BTV nm.C.M.Kuposa (HbiHe BI'TY) Ha
6ase Kageapbl 06LLe M HEOPraHUYeCKOM XMUMUM U NPO6SIEMHON Hay4HO-
nccnefoBaTeNIbCKON nabopatopun "BogopoaHon sHepreTukn"” 6blna coaa-
Ha HOBasA Kaenpa TeXHOMOrNU 3/IEKTPOXMMNYECKMX MPON3BOACTB.

MepeinieM K KPaTKOMY aHa/n3y HEKOTOPbIX Pa3paboToK, CBSA3aH-
HbIX C MPO6/IEMOI BOAOPOAHOW 3HEPreTUKN B YMOMAHYTbIX Bbllle TECHO
CBAI3aHHbIX MeXay coboi nabopaTopmsix,

1. Paspa6oTka TepmMoxXxummMunuyeckmx 7] TEepMO3/1eKTpoO-

xnumMmmnueckux LUMKIOB MOJTYHEHUNA BOOOPOLA 13 BoAbl

M3BeCcTHO, UTO NpPsAMOe TepMnYecKoe nony4veHme sogoposa 13 napos
BOAbI M0 CXeme

(H20) =(H2 +\(0 2 0O; =241800 - T «44,4 (Ox) (1)

TpeGyeT BecbMa GOMbLLOI 3aTpaTbl SHEPrUM, a CNeAOBaTelbHO, U OYeHb
BbICOKOVi TEMMEPaTypbl:

A 281800 _ capg )
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OfHAaKO MOXHO 3aMeHWTb MPSMOe TEPMUYECKOE Pas3fiOXKEHWE BOApbI
PANOM MOC/EeA0BATENbHbIX CTYNEHeR (M), Kakaas U3 KOTOpbIX TPebyeT 3a-

241800, u
TpaTbl TONLKO YacTh 061elt sHeprum (""ﬁ"' IDK) 1, cnepoBatenibHO, Mo-

YKET OCYLLeCTBNATLCS NMpy 60/1ee HU3KOIN Temnepatype. MpoBeAeHHbIN aHa-
N3 NoKasas, YTo Npv yaa4yHoM nogoope paboumx BewlecTs, npu n =4, T.e.
PasnoXMB NPOLECC Ha YEeTbIpPe CTYMEHWN, MOXHO OCYLLECTBUTL Pas/ioXKeHue
BOAAHOrO napa He WCMoOMb3ys TemnepaTyp Ha KaXKAon CTyneHW Bbille
1200 - 1300 K, a 370 y>Ke TeXHOMOrMYHO. HO YeTbIpexCcTyneHYaTbli LMK
TpebyeT NpoBefeHNs MHOTMX OMNOMHUTENbHBLIX NPoUeayp pasgeneHuns gas,
nepeHoca BELLECTB 13 OfHOM eMKOCTW, WU XUAKOW cpedbl, B APYryt, Ha-
rpesa, OXIXAEHWS U T.4.; BCE 3TO CBA3aHO C FPOMO3AKOCTbIO annaparypbl,
MeA/IMTENbHOCTLIO MPOoLEeayp, C pe3kum cHuxeHnem KI4, T.e. ¢ notepein
TEXHO/TIOMMYHOCTM U NPaKTUYECKOI OCYLLECTBMMOCTbLIO MOLOOHBIX BapuaH-
TOB.

BMecTo TakuMx rpoMO3AKUX, MHOrOCTYMeH4YaTbiX TepMOXUmUYe-
CKUX LMK/IOB Hamu Obln NpeasioXKeHbl ABYXCTYNeH4YaTble KOMOMHMPOBAH-
Hble LMK/bl - TEPMOIIEKTPOXUMUYECKNe. B HUX OfHA CTymneHb TepMOXW-
MUYecKas (3HZOTepMMYECKas), NAyLLas 3a cUeT Ternna BHELUHEro NCTOUYHMU-
Ka. A BTOpas CTyMeHb - TOXe 3HAO0TepMUYECKas, 3/1eKTPOXMMUYECKaS,
OCYLLLeCTB/IAIeMas 3a CHET IHEePrn 3MEKTPUYECKOTO TOKa.

Hamu nocne cepbe3HOro aHasmsa 60/bLLIOro Yncna BapuaHToB Obl-
NV NPeJIoXKeHbl creayroLme UMKbI:

A, CepHOKMCNOTHBIA ABYXCTyMeHYaTbl UMKA. Ero nepeas cragus
{H2S04}-> (H20) + (S02 + (02 Tepmmyeckas, oHa MAET MPaKTUYeCcKn [0
KoHua npu 1100 - 1200 K, HO npv NocnefyoLeM CHUXKEHUM Temnepary-
pbl, 6€3 KaTa/IM3aTopoB, He UAET B 06paTHOM HarpasneHun; 06pasytoLascs
CMeCb CPaBHUTE/NbHO JIErKO pasfensaeTcsi, KMCNOPOL OTAENSAEeTCA B Ka4ecTBe
TOBapHOro NpoAykTa, a SO02 nocTynaeT Ha 3N1eKTPOXMMUYECKYHO pereHepa-
LIMKO UCXOAHOMN CEPHOM KUCNOTbI:

(S02 + 2{H2} - 2e = {SO4' }g+ 4{H+}ag - Ha aHofe, (3)

4{H+}ag+ 2e = 2(H2) - Ha KaToAe 4)

Mpw 3TOM BblAeNseTcs ra3oobpasHbI BOLOPOL, KOTOPbLIA SBNAETCS BTOPLIM

TOBapHbIM NPOAYKTOM UMkna. O6pasytoulasncs cepHas kucnota (3) nocne

PEKTU(IMKALMOHHOIO KOHLEHTPMPOBaHMS BO3BpALLAeTCs B rO/I0BY MpoLec-
ca.

ATOT UMK paspabaTbiBasiCi HaMM COBMECTHO C flabopaTopurein Bo-

fopoaHor aHepretukn A3 um.N.B.KypuatoBa. a Takxe ¢ Hallein Hay4Ho-
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NMPOM3BOACTBEHHOIN nabopatopumein Ha MO "A30T", rae 6bina co3faHa yK-
pyMHeHHas yCTaHOBKa M0 3TOM CXeMe.

b. Voana-nofaTHblil ABYXCTYNeHYaTblid UMK, paboTatoLmin no
crnepytoLLen cxeme. Mepsas CTyneHb:

[KKO3] -» [KI]+ (0 2 5)

Tepmoxummnyeckasa cTyneHb ocylectsngetrca npy 820 - 870 K;
3[eCb KMCNOPOA - ToBapHbli1 npoaykT, a Kl B BUAe LIeN0YHOro pacTeopa
nozBepraeTcs a/IEKTPONN3Y Mo CXeme

{n}w+ 6 {OH }g- 6e = {KO }+ 3{HD} - Ha aHOzE, (6)

2{H2D} + 2e = 2{01-}a4+ (H? - Ha KaTOAgE, (7
Mpn 3TOM M3-3a OrpaHWYEHHOW PacTBOPUMOCTU MPU OXNTAKAEHUN
KatonmTa Kpuctannmnsyerca KHO3 (6), KOTOpbIin BbIBOAMTCA 13 06pa3oBaB-
LLeiAcA NynbMbl U BO3BPaLLaeTcs B rosfioBy npouecca, a Bogopos (7) BbiBO-
ANTCS U3 CUCTEMbI KaK TOBapHbIV MPOAYKT.
Mo 3TOi Cxeme YKpyrHeHHas nabopaTopHas ycTtaHoBKa Oblna co3-
JaHa B nabopatopumn BOAOPOAHON aHepreTukn (CocHbl, r. MUHCK) C aKTuB-
HbIM y4acTuem naypeara IrocygapcteeHHoi npemmn M.E.EpoLuosa.
O6a 6/10Ka 3TOM YCTAaHOBKM OblNM CO3aHbl, 3anyLLUeHbl, HO TEXHO-
NOTUYECKN He CBA3aHbl B 3aMKHYTbIV LK.
CpaBHMBasi paCCMOTPEHHbIE BbILLE [1Ba TEPMO3EKTPOXUMHUYECKMX
LUMKNa - CEPHOKUCNOTHBIA U MOANA-NOAATHBINA, CnefyeT OTMETUTb, YTO UX
NPUHUMNWANIbHOE pas3/inume COCTOUT B YAeNbHOM BKIade TenioTbl (44
peasmauum TePMOXMMNYECKOW CTafun) W 3NIEKTPO3HEPrnn (ons peanvsa-
LMW 3NEKTPOXMMMUYECKON CTafunK), COOTHOLLIEHNE KOTOPbIX CeaytoLLee:

TernnoTa

[N CEPHOKUCNOTHONO - /1 = =====-===- — =0,75,
3. 3Heprus

ana noaua-nogaTtHoro L = 0,25.

MMo3TOMy M3HAYa/lbHO CEPHOKMCIOTHBIA UMK (BbICOKOTEMIMEpa-
TYPHbIA) NMaHUpoBaICA AN1A pelleHuss npobseM "MpoBasibHON" 3Heprum
A3C, a noana-nopaTHbli, Kak MeHee adeKTUBHBIA N0 BKAagy TenaoTbl 1
TEXHO/IOTMYeCKM B0nee CNOXHbIN - 4ns 60/iee NOKasbHbIX LUenei, ¢ npu-
BA3KOW K UCTOYHMKAM Ternna cpegHeTemnepaTypHbIM.

LU, Mpo6nema nonyueHna sogopoga ns ceposogoposa

A. CepoBoaopos, SBASIOLLMIACS aHasorom Boabl no Mepuoanye-
CKOI CUCTEME 3/1EMEHTOB, OT/IMYAETCS OT HEe CBOEN Masioil aHepreTuye-
CKOI MPOYHOCTbI, CU/IbHBIMU BOCCTAHOBUTENbHLIMW CBOCTBaMK (FopuT
Ha BO3/lyXE) U BbICOKOI TOKCUUYHOCTbIO.
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CepoBoZopoA AOCTAaTOYHO LLMPOKO pacrnpoCTpaHeH B NpUpoae U B
cBo6oAHOM BuAe (B NMPUMPOAHOM rase HEKOTOPbIX KPYMHbIX MECTOPOX[e-
HUIA cogepxxntest 1o 20 06.%, a nHorga - Ao 70 06.%; B HEhTK, B HEKOTO-
PbIX TMAPOTEPMA/IbHLIX UCTOYHMKAX, B rNy6uHax YepHoro mopsi u 1.4.) U B
CBSI3aHHOM - B BUAE CY/Ib()MA0B META/INI0B, CEPOOPraHnKM U T.4.

Ecnn npamoe (4acTMyHOe!) TepMUYECKOe pas/ioKeHue BOAbl Tpe-
byeT Temnepatyp nopagka 5000 K(1), To pasnoxeHve cepoBofopoja Ha-
ynHaetca ¢ 700 K, npoxoanT Ao KoHua yxe K 2000 K.

Taknum 06pa3omM, 6yAy4n KpyNHOTOHHAXHBLIM CbIPbeBbIM MPOAYK-
TOM, CepoBOAOPOL MOXKET CTaTb MPOMbILLIEHHLIM UCTOYHNKOM BOLOPOAA U
cepbl, CPABHUMbIM MO KOHKYPEHTHOCTU C BOAOW.

Vcxopsa 13 atoro, Hamu 6bi1 NPeAnoXeH MeTOZ NPSAMOro passnoxe-
HUA cepoBogopoda B CBY-nnasve. 3Ta paboTa Kak Hay4HO-MUCCneno-
BaTeNbCckasi Oblna noctaesneHa n B MA3 nm.M.B.Kypuatosa (B nabopato-
pun npod.B.[.PycaHoBa) 1 B Hawlen npobnemHoin nabopatopun. OnbIThl
nokasanu, 4yto B CBY-nnasme cepoBofopoy, (4axe B CBEpPX3BYKOBOM MOTO-
Kel) pasnaraeTcsa MosIHOCTbIO, HO MOCKO/IbKY B aKTUBHOW 30He TeMnepatypa
MOAHUMAETCA [0 BbICOKMX 3HAYEHWI, TO M3-3a HEBO3MOXHOCTM [OCTATOUYHO
ObICTPOrO ee CHMDKEHUA Ha 3aKMOYMTENbHON CTaguu UAeT YacTuyHasa pe-
KoMOuHauma H2S. OgHako MeTog Npu3HaH NepcrneKkTUBHbIM U COTPYAHU-
Kamm NAS um.N.B.KypuatoBa Ha OpeHOYprckom rasonepepabarbiBato-
LLieM 3aBOfle OpraHM30BaH OMbITHBLIN LEX, rae NPOXoAaT UCMbITaHWUs C uC-
Mo/ib30BaHEM N1a3MOTPOHOB MeraBarTHOM MOLLHOCTW.

. OpHako TpyAHOCTU opraHuMsauun npombineHHoro CBU-
npouecca ABUANCH MOBYAUTENbHLIM CTUMY/IOM NS CeAyHOLLEro Hawero
NpeL/IoKeHVs,, B KOTOPOM CEPOBOLOPO[, pa3/araeTcs Ha 3MeMeHTbl (DOTo-
XUMUYECKWN, MOL AeiAcTBMEM Y®P-n3nydeHuns, NpakTUYecKn 6e3 Harpesa.
JTOT npovecc

(H25) = (H2) + [3]

AG® = 20150 + T- 43 ()
IHEPIreTUYECKN BbIr0gHEE MNTasMOXNMNUYECKOTO I'IpI/I6I'II/I3I/ITEI'IbH0 B YETbIPE
pasa:

(HS) =(H) +[(S 2

AGT =84700 - T- 38,8.

Pa3noXeHne npeasiaraeTcs NpoBOAUTL MpY TemnepaType Mopsiaka
420 K, T.e. HECKONbKO Bbillie TeMMepaTypbl NIaBneHUs Cepbl, B pe3yrbTaTe
Yero Nerko OCyLIECTBUTbL pasaeneHune (a3 - XIUAKON cepbl U ra3006pasHoOro
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BOZOpPOZa, CAenarb NpoLecc HepaBHOBECHBIM M He LONYCTUTb PEKOMOUHA-
LI MOSIEKYN CepoBOAOPOAa M3 Cepbl 1 BOAOPOLA.

B HacTosLLee BpeMsA 3TU COBMECTHbIE UCCNefoBaHUA N UX BHeApe-
Hve npopomkaroTca B MAS um.N.B.KypyaToBa COTpYAHMKAMWN UHCTUTYTA
akagemuka B.[1.PycaHoBa.

B. Luknnueckne MeToAbl pasfoXeHus ceposofgopofa (Tepmo-
3/IEKTPOXUMUYECKME).

BosBpawjascb K Hadany 3TOM CTaTbW, CregyeT HanoMHWUTL WUAeto
LUMKIAYECKUX METOLOB: pa3feneHne OAHOro 60/bLIOT0 3HEPreTUYeCcKoro
Gapbepa pasnoXeHUs BOAbl HA HECKO/IbKO HEBBLICOKMX MPOMEXYTOUHbIX
CTYMNEHel, KaKAyt M3 KOTOPbIX MOXHO MpPeofosieTb npu 605ee HWU3KOW
Temnepatype. CkazaHHOe HarnagHo NpefcTas/ieHo Ha puc. 1

Puc.1. SHepreTnyeckas cxeMa npamoro (a) 1 ctynenyaroro (Bi, B B3,....) pas-
NOXEHWMA BOAbI B LIMK/INYECKOM MPOLIeCCe:

a=2>i= 2858 KK (J#ZB) - 237,2 KK (AG")

Ha pwuc.2 npefcraBneHa aHepreTnyeckas cxema npamoro (a) u cTy-
MeH4aToro (Bb B2) TEPMO-3/IEKTPOXMMMNYECKOrO PasfoXeHns CepoBOA0pO-
[ B [IBYXCTYNeH4YaTOM LMKSe.

IMocKosnbKy, B OTIMYME OT BOAbI, ANS Pa3/OXEHUS Ha NpPoCTble Be-
ectea B C/lyvyae BOAbl TpebyeTcs 3Heprns  o4yeHb  6onbLuas
(291,85 kx/monb), KoTOpas B 15 pa3 MpeBbILLAeT 3HEPTUID Pa3oXKeHNs
ceposogopoga (20,15 k[k/monb), TO B NOC/efHeM ciy4vae HeT Heobxoau-
MOCTW [eNUTb 3TOT HeBGOMNbLLOW 3HEPreTUYECKMIA Bapbep Ha elle MeHbLUVe
4acTW, OAHAKO CTYMEHYaTOCTb HYXXHa B CBA3M C HEOOXOAMMOCTbH) TEXHO-
NOTUYECKM pa3fennTb CTYMeHWN BbleNeHNs BOAOPOa U Cepbl.
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Prc.2. SHepreTnyeckas cxema Npsamoro (a) 1 CTyneHyaToro (Bi, Br) TepMo-
3NIEKTPOXUMUYECKOTO Pas/ioKeHNsA CePOBOLOPOAA B ABYXCTYMEHYATOM LIK/IE:

ar=Bi-B2= 33 kK (AGXB) =21 K/ (J9ZB.
[lnst 3TOro BapuaHTa HaMy NPeAI0XKEH TEPMO-3/1EKTPOXUMMYECKIIA
LIMKN B BOAHO-3/1EKTPONMTUYECKOM PACTBOPE:
TepMoXMMUYecKas cTaaus
2{Fe3tjag+ (H2X) = [S] + 2{Fe3t)ag+ 2{H3},, (8)
AG” = -60200 - T- 185,1 ([x)

AGZB= -115,4 KK
3ﬂeKTpOXI/IMI/I‘-I6CKaFI CTagna

2{Fe24},, + 2(H*),, = 2{Fe3¥a+ (H2 9)
AGT =80400 + T +229,2 ()
AGEB = 148,6 KK

AQB=-0,77B

Ha nepBoii cTagun (8) cepoBOAOPO/ OKUCNSETCA A0 Cepbl, KOTopast
OT(MNLTPOBLIBAETCA, MPOMbIBAETCS, CYLUMTCS U BbIBOAUTCA W3 CUCTEMbI
KaK TOBapHbIii MPOAYKT.

Ha BTopoli cTagum (9) aneKTpPOnAMT MOCTyraeT B aHOAHOE Mpo-
CTPAHCTBO 3M1eKTPonmM3epa. Peakuys (9) XOpoLLO M3ydeHa. 3[eck Ha Katoae
BbIAENSETCA BTOPOI TOBapHbI/ NPOAYKT - BOAOPOA. SHEPrusi, KoTopas 3a-
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Tpaumsaetcsa B npouecce (9), B 1,6 pasa MeHbLUe, YeM TpebyeTcs ANf 3/eK-
TPO/n3a BOAb!.

MpoBefeHWe NOLO6GHOIO pofa LMKINYECKMX MPOLECCOB B KUC/bIX
cpefax CBA3aHO C onpefeneHHbIMU XUMUYECKUMU U TEXHOMOrMYeCKUMU
TpygHocTAMKM. MoaTomy BMecTO (8) 1 (9) 6blIM NPeasioXKeHbl Ha U3yYeHue
MPOLLECChI C 3aKOMIM/IEKCOBAHHLIMM MOHAMM Xefe3a, KoTopble MOryT pabo-
TaTb M B CNaboLLeoYHbIX cpefax 6e3 onacHOCT 06pa3oBaHWs Masiopac-
TBOPUMbIX TMAPOKCUAOB.

Takaa cxema C UCNONb30BaHNEM (DepPO- 1 PeppuLMaHnLoB Xenesa
Oblna nccnefoBaHa.
TepMoxyMmuyeckas ctagus

2{Fe(CN)r Jag+2{CO"}ag+(H2>) =
= [S] +2{Fe(CN)g~ }aq+2{HCO- }q (10)
AGT =-220000 + T- 321,5 ()

AGZB = -126,4 Kk
3I'IEKTDOXI/IMVI‘-I€CK8.FI CTaauA

2{Fe(CN>r Yaq+2{HCO3}= 2{Fe(CN)6}3*+ {CO" }+ (H?) (11)
AGE = 240000 - T «278,2 (1)
AGHB = 157 Kk

A(p;s=-0,826 B

CpasHeHue (10, 11) c (8, 9) noka3sblBaeT, YTO 3TN [BE CXEMbI CpaB-
HWMbI MO 3HEPreTMYecKUM nokasatensm. CnefyeTt TONbKO OTMETUTb, UTO
NYYULINIA pe3ynbTaT AOCTUraeTcs Npu 3aMeHe kapboHaTa Ha ruMapoopTo-
(hocgpat, 3a CUET TOro yy4yLlatoTCA 3/IeKTPOXNMMUYECKME XapaKTepUCTUKN
BblAeNeHnst BOJOposa.

B ceposogopogHoi npobieMe NOMUMO 3afayn yTuamsauum cepo-
BOAOPOAA eCTb U Apyras, 3KO/Ornyeckas.

Kak y>ke 0TMe4asiocb Bbillie, CEPOBOLOPOAOM 3apaXkeH MnpakTuye-
CKN BeCb [00bIBaEMbIA NPUPOAHbIA a3, XOTA U B pa3HOW cTeneHun. Tak,
NPUPOAHBIA ra3 OpeHOYPrcKoro MecTOpOXAeHUS COAEPXKUT CepOBOAOPOL
OT Jonein fo 5%06., 1 nNpexae Yem HanpasnsTb K NOTPEOUTEND, ero oYn-
LatoT, a obpasosasLumiica H2S nepepabatbiBatoT B neyax Knayca no cym-
MapHO cxeme
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H2S + 7 02=HA +S
Ho B Tex cny4asx, Korga cofep)kaHue cepoBOopoAa HeBeIMKO, XO-
T 1 Bblwe MAK, ouyncTKa rasa obs3atesibHa, a MUCMOMb30BaHWE MeToa
Knayca HeuenecoobpasHo. VIMEHHO Takas CUMTyaums CnoXunacb Ha Peun-
KOM rasonepepabarbiBatoLLeM 3aBOAE, IAe NOMYTHbIA HEPTAHON ras Tpeby-
eT OYMCTKM OT HebGOMbLUMX, HO MpeBbillatoLwmx NAK, KonnyecTs.
[ns aTol uenu 66110 NPoBeLeHO (IU3NKO-XMMUYECKOe 1CCneaoBa-
HMe LMKIMYECKOro npouecca, B KOTOPOM 3afeiCTBOBaHbl KOMIM/IEKCHbIE
(xenaTHble) MOHbI Xenesa, a NMraHgaMn ABAAKOTCA OTpPULATESIbHO 3aps-
YKEHHbIE aHWOHbI 3TU/IEHANAMUHTETPAYKCYCHOM KMcnoTbl, SATA:

2{FeV}a+ (HX) = 2{FeY2Yaq+ 2{bl Yay+ [S], (12)

2{FeY2}, + 2{HHq+ i(Oj) = 2{FeT},, + (HDO) (13)

B aTOM [BYXCTagUAHOM TEPMOXMMWYECKOM LMKNe 0be cTaguu npo-
BOASATCA NPV OAHON 1 ToW ke Temnepatype (o1 15°C go 40°C), obe nayt
CaMomnpoun3BO/IbHO M Ty6OKO, NPW OTCYTCTBUM MOBGOYHBLIX peakuui, yTo
[OCTUraeTcs yCnoBMsMM NPoBeAeHns npolecca B Kncnoi cpege (pHs4-6).
TN Xe peakuun B CNaboLLEeNoYHOM cpefe UayT Nnyylle, YeM B K1CMOR, HO B
3TOM C/lyyae CepOBOLOPOJ OKMCNAETCA He TONbKO [0 cepbl (06pasyertcs
TUOCY/b(HaT, NOANTUOHATBLI 1 AP.) U LMK Pa3pbiBAeTCA, MOCKO/IbKY TakKue
NPOAYKTbI peakuun (12) yxke He MOryT yyacTteoBaTb B peakuuun (13). Cne-
LyeT OTMETUTb, YTO B OTHOLLEHUN npoueccos (12) u (13) npoBefeH KOM-
M1eKC TepMOANHAMUYECKUX, TEPMOXUMMUYECKNX, KMHETUYECKUX U CTPYK-
TYPHbIX UCCMEA0BaHW, KOTOPble W Oblav MOMIOXKEHbI B OCHOBY Mpeso-
YKEHHOI TexHonorum, paspabotaH npoekT (IFpogHeHcknii HAXummalw),
N3roToBneHbl B Metasisie annapartbl (MO"A30T", r.'(po4HO), KOTOpbIE B Ha-
cTosLLee Bpems Haxogatca Ha Peunmukom [T13, yxke 3aBepLuaeTca noaro-
TOBKa MJIOWALKA [N MOHT@Xa OMbITHO-MPOMBILLIEHHON YCTaHOBKM,
npegHa3HaYeHHOW AN OYUCTKM MOMYTHOro He(TAHOro rasa OT CEepPOBOAO-
poja.

IV, BbICOKOTEMMEPATYPHbIN 3/IEKTPO/IN3 N TOMJIMBHBLIE
3/IEMEHTHI
BbICOKOTEMNepaTypHbIA 3M1EKTPOIN3 BOAAHOIO Mapa OCyLecTBs-
etca npu Temnepatypax 1080-1300 K B 3M1EKTPOXMMUYECKUX AYeliKax C
TBEPAbIM KepaMUYeCKUM 3M1eKTPONIUTOM Ha ocHoBe Zr02 ¢ gobaBkamu
Y203, Sc2C3 Yb203 u gp., 06nagatowym npoBOANMOCTbIO M0 MOHaM Ku-
cnopopa, O .
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CxeMa 3N1eKTPOXMMUYECKOI sueliki NprBeaeHa Ha puc.3.

AnekTpofb! (B)

02=
=¥ (02 +2e

TOKa

Puc.3. CxeMa BbICOKOTEMMEPATYPHOr0 KEPaMUUECKOrO 3M1EKTPON3EPa: 3/1EKTPO-
T - 0,92rC2e 0,1Y233; 3n1eKTpo/pl - NMOPUCTbLIE; 3MEKTPOMNPOBOALLME MaTepriaribl

B KauecTBe 3/1€KTPOJOB B K/IACCUYECKOM BapuvaHTe MCMO/b3yoT
nopucToe Pt-nokpbiTwe 1 Pt-TOKOOTBOAbLI. Takoe o(hopmIeHWe MPUHLUNN-
a/TlbHO He MPUrofAHO ANA NPaKTUYeCKUX Leseid, NoaToMy paspabarbiBatoTcs
MHOIOQYMC/IEHHbIE BapuaHTbl METAIIMYECKUX N OKCUAHLIX 3/IEKTPOAOB U
TOKOMPOBOZOB C 3/IEKTPOHHOW MPOBOAVMMOCTbIO.

TOYHO TaKast XKe cxema 3M1EKTPOXUMMUYECKOI AYEKIN NCMONb3yeTcs
W AN BbICOKOTEMMEPATYPHOro TOM/IMBHOIO 3/1eMeHTa, TONbKO 06paTHOM
ABNIAETCA LUeNlb - NONyYeHMe 3MeKTPO3IHEPrmM 3a CYET OKMUCNeHUA ToManea
(socctaHoBuTens - H2 NH3 CH4, CO n fp.) v BOCCTaHOB/IEHWUA OKUC/UTE-
ns (kmcnopoaa so3ayxa,0 2).

W anekTponns, v TOMMBHbIE 3MEMEHTLI, TpPebytoLime BbICOKUX
Temnepatyp, LenecoobpasHo MCMoMb30BaTh TaMm, rAe 3a CYET KakKUX-TO
MPOLECCOB reHepupyeTcs M30bITOYHOE TEenn0 W AOCTUratoTCH BbICOKME
Temneparypbl, MPUYemM BCHO TEM/I0BYHO 3HEPruto Mo KakMM-TO MpUYMHaAM He
YaeTca UCMO0/b30BaTh MOHOCTLIO. Takue YCNoBUSA CO3L4at0TCA 00bIYHO Ha
aTOMHbIX 3/1eKTPOCTaHLMAX, NS KOTOPbIX XenaTeneH NOCTOAHHbIN PeXxum
paboTbl, a NOTPebsieHNe 3HEPTUN CYLLLECTBEHHO KONE6eTCA B TeUeHue Cy-
TOK U B pasHoe BpeMdA roga. B 3ToM cnyyae BO3HMKaeT CUTyauums, Korga
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YacTb NPOV3BOAMMON 3HEPrUM HEOOXOAMUMO UCMONL30BaTh MHLIM NYTEM, B
YaCTHOCTU, €e MOXHO MCMO/b30BaTh U [ NOMyYeHns BoAoposa M3 BoAbl
WM CEePOBOAOPOAA, B TOM YKC/ie U C MOMOLLbIO BbICOKOTEMMNEPATYPHOrO
3NeKTPoNn3a. TON/MBHbIE 3NEMEHTbI, paboTaroLLe NPY BbICOKMX TeMmepa-
Typax, MOryT WUCMO/b30BaThCA U Ha NPEANPUATUAX, FAe CKUraeTcs 00blu-
HOe TOM/MBO; KaK NPaBW/0, YacTb TOMOYHOrO Ternaa MOXHO YacTUYHO UC-
Monb30BaTh AN NPAMOro MoyYeHNUs 3NeKTPoaHeprun. CneayeT OTMETUTD,
YTO 3TO HarpaB/eHWe SIBNSETCS GE3YC/I0BHO WHTEPECHBIM B Hay4YHOM OT-
HOLLIEHWW, MOKa ellle HW B OfHOI NaGopaTopuUK MMpa He CTano YCTPOMCT-
BOM MPUKNAAHO 3NEKTPOXUMMN.

B HacTosllee BpeMs 3Ta paboTa MpoJo/KaeTcs Mo TeMaTuKe WUC-
CNeflOBaHNS BbICOKOTEMMNEPATYPHbIX TOMIMBHbIX 3/1EMEHTOB, MPUYEM B Nla-
GopaTopun co3aaHne 3TUX YCTPOWCTB HAUMHAETCSA CO LLU/IMKEPHOI Macchl,
(hOPMOBKM 1 MPOrpaMMMPOBAHHOIO OTXMra KepaMUYeckux AeTanein TBep-
[0r0 3MEKTPONINTA, C HAHECEHUS 3NEKTPOAHbBIX U TOKOMPOBOASLLMX MOKPbI-
TWIA, C onpefeneHnst aneKTPOU3NUYECKMX CBOWCTB MOMYYEHHbIX SUeeK W
3aBepLUIAeTCs MCCnefoBaHMEM TOMIMBHO-3/IEKTPOXMMUYECKMX XapaKTepu-
CTMK NPU 1CMOMb30BaHMM B KauyecTBe TOMMBA aMMuaka, CrMpPTOB, CMECH
MPUPOAHOrO rasa ¢ BOAsHbLIM MapoM, a TakKe TOM/MBHbIX ra3oB, 06pasyto-
LLIMXCS NPU HENOTHOM CropaHMK KaMeHHbIX U APEBECHOTO YT /el

V TOMJIMBHbIN XJIOPO-BOAOPOAHbLI AKKYMYNATOP

TON/MBHBLIM aKKyMynATOPOM Ha3blBaeTCA TOMN/INBHbIA  3M1EMEHT,

KOTOPbIN MOXET paboTaTb M B Ka4YeCTBe 3/1eKTPO/M3epa, nepepabdarbiBato-
LLero NPoAyKTbl OKWUC/IEHUA TOMIMBA B UCXOAHblE ()OPMbI - OKUCIUTENb U

BOCCTaHOBUTE/b.

B KauecTBe KOHKPETHOro MpeAcTaBUTENs TaKOro poda YCTPOICTB
HaMK Oblna M3yyeHa cuCTeMa, paboTatoLlas Ha OCHOBE 06GpaTUMOIA peak-
LN

(Ha) + (C12 +aq ~  2{B+}LL+ 2{Cl }au (6)
AG; = -334920 + T +243,4 (Ix)

AGIB = -262,4 KK

On” =1,26B

[ns obpaTHOro npeobpasoBaHUA MOyYatoLLENcs B 3TOM MnpoLecce
CONSIHOW KUCNOTbI TPebyeTcs 3aTpaTa aHeprum 6onblue, Yem 262,4 KK Ha
BE/IMUNHY NepeHanpsiKeHUs BblAeNeHUst raz0006pasHbIX Xnopa U Bogopoaa,
TakK YTO COOTHOLLEHME 3TUX ABYX BENIMYMH 3HEPTUM B NEPBYIO 04epeb U
onpepgenset KIA npouecca.
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[ns HakonneHus BOAOPOAa NpeAnaranocb MCMosb3oBaTh U3BECT-
HbI1 NPOLIECC B3aMMOAENCTBYS et € MHTepmeTanmaom LaNis:

[LaNi§ + 3(H2) = [LaNisH6],
T.e. C 06pa3oBaHMeM TBEPAOro rmapuaa, KOTopbIin Npu NerkoM HarpeBaHum
(okono 100°C) BHOBb pasnaraeTcs € BblaeneHeM BOLAOPOAA U BblAepXKMBa-
eT 60/bLIOe UYMCNO TakUX LMKIOB 6e3 noTepu eMKocTh (onpefenstoLlmm
ABNIAETCA YNCTOTa BOAOPOAA).

[N HakonneHms xnopa npegnonaraiocb UCNosb30BaTb U3BECTHbIN
M [OCTATOYHO XOPOLUO M3Y4YEeHHbIN NpoLiecc 06pa3oBaHUA ras-rugpaTos C
BOAOM Npu Temnepatype okoso 0°C.

VI Mugpuabl meTtannos - popma HaKoMNAeHUs Bogopoaa

Bbliwe, B pasgene V, ynoMUHaNOCb O HAKOMIEHUN U XPaHEHUW BO-
fopoga B Buie asoinHoro ruapmnga LaNisH6. M3secTHbl U gpyrue rmapwa-
Hble COeAMHEHUSs, KOTOpble MOryT 06paTUMO CBA3bIBaTb (MPY MOHWKEHWUN
TemnepaTypbl) U oTAaBaTb (MPX NOBbIWEHUN TeMMepaTypbl) MOSEKYNAp-
HbIA BOZOPOA. B KayecTBe elle OAHOro npumepa (XOpoLUO anpobupoBaH-
HOr0) akKyMy/nMpoBaHMs BOLOPOAA MOXKET CNY>XXUTb TMAPNLA (heppoTUTaHa:

[FeNiHZ] = [FeNi] +(H2),

KOTOpPbIN paboTaeT Npu HECKO/IbKO 60/iee BbICOKMX TemrepaTypax, 4Yem
LaNiH6. 3T 1 nogobHble NpUMepbl CBMAETENLCTBYIOT O TOM, UTO B psje
3ala4y, KOTopble BXOAAT B KOMMNETEHUMIO NpobieMbl BOLOPOAHON 3Hepre-
TUKW, CYLLECTBYET MHTEPEC K KacCy rMApuAHbIX COeAMHEHWI, B CBA3M C
4yem Hamu Obln NPOBeAEHbI UCCNefoBaHMSA Psfa NPOCTbIX U KOMIMIEKCHbIX
rMAPVAOB LLENOYHbIX 3/IEMEHTOB C 60pOM M amMMOHMeM. [ns 3Toi Lenu
OblN NCNONb30BaH paHee pa3paboTaHHbIA HaMy TEH3VMETPUYECKMIA METOS, C
MeMOpaHHbIM HY/lb-MaHOMETPOM WM B A0CTaTOMHO LUMPOKOM WHTepBase
TemnepaTyp W3y4yeHbl MPOLECCbl TEPMUYECKOTO pPasfioKeHUs ruapuaos
LLLEMOYHBIX 3/IEMEHTOB (IMTUA, HATPUA, Kans), a TakKKe KOMIM/EeKCHbIe
antomo-ruapuabl LiAIH4, NaAlH4, KAJFL», a Takke Li3AIHG Na3AIH6 un
K3ALLIG.

B 3Tnx paboTax 0606LeHbI MHOIOYMC/IEHHbIE HALUW U B3SiTble U3
NNTEPaTypbl AaHHbIe MO NPOCTbIM U KOMMJIEKCHbIM ruapugam 6opa, anto-
MUHUA 1 HEKOTOPbIX APYTMX 3N1EMEHTOB, BbISIBNIEHbI Y 0OCYXEHbI 3aKOHO-
MEpPHOCTM MX XMMUYECKNX XapaKTepuUCTUK B CBETe TepMoauHaMuKu u le-
proanyeckoro 3akoHa anemeHToBs [..MeHaeneesa.
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Yﬂ, CI/IHTeS 4 KaTasimtTmydyeckKkume cBolicTBa HEKOTOpPbLIX
AKTVBHbBIX KOMMO3ULMA B PEAKUUAX OKUC/IEHWSA BOLOPOIA
KNCOPOAOM

Mpobnema OKWCNEHNsI BOAOPOAA, CO3AAMOLLErO B Clydae KOHTAKTa
C KWC/IOPOAOM OMAacHOCTb B3pblBa, OCOGEHHO OCTPO BO3HMKMA B CBSA3N C
co3faHveM A3C, rnaBHOM COCTaBHOW YacTbi0 KOTOPbIX SIBNAKOTCS aTOMHbIE
PeakTopbl C BOASHbIM KOHTYPOM. [Mof AEVCTBUEM MOHU3MPYHOLLETO U3MY-
YEHUs! B BOAE MPOVCXOAWT HEMPepPbIBHbIN paanonn3 Moniekyn ¢ 06pasoBa-
HUEM BOJOPO/A U psifia NEPOKCUAHBIX (OPM MO CXEME:

HD ->HD ++ e
H2 ++ HO —H ++ OH

e + nHAD —H20

e rnap.(nosspoH)
HD'+H20->0H;w +H

H+H—H2

2emip—>H2+ 20H + nHD
OH+OH->H20?2
H + OH -a H2,

rae enjp- rmapaTupPoBaHHbIA 3NEKTPOH-MONSPOH.
CyMMapHbIii MPOLECC PaanonM3a MOXHO YNpOLLEHHO MPUBECTM K

BnAYy

H2 -» OH, H,envmH02 H2 2 H2.

C uenbo NpeaoTBpaLLeHUs B3PbIBOOMACHOW CUTYaLun B 3Ty cpeay
BHOCATCS KaTa/M3aTopbl, KOTOPbIe [A0/KHbI paboTaTb B YCOBUAX BbICOKMX
[laBIEHNIA, N30bITKa BOAbI N MOBbILLEHHOW TeMMepaTypbl.

B 3TOM HanpaBeneHnn B Npob6iemMHon nabopatopum bblna opraHu-
30BaHa paboTa ABYX rpynmn coTpyAHNKOB.

B nepBoM KONMEKTMBE AN PeLUeHns 3aa4m UCNO/Mb30Ba/IUCh B Ka-
YeCTBE KaTa/M3aTOPOB Pa3/INYHbIe BapuaHTbl META//TMYECKUX KOMMO3ULMIA
CO CnefoBbiMM 06aBKamy HEKOTOPbIX 3nemeHToB YLLU-B (nnaTtmHoBOW)
rpynnbl. Ans ucnbITaHUA KaTa/IMTUYECKMX CBOMCTB 3TUX KOMMO3ULMIA Bbin
pa3paboTaH ¥ CO3[4aH peakTop BbICOKOrO AaB/eHUst CO BCTPOEHHbIM 3/1eK-



17

TPO/IN3epOM, MO3BOMAIOLLIMM [aBaTb B KaTa/IMTUYECKYHO 30HY CTPOro [103u-
POBaHHbIE KOMMYECTBa SKBMBA/IEHTHOM CMECK BOAOpPOda 1 Kucnopoaa, Jta
paboTa B TeyeHMe psga NeT npoBoAuMnacb COBMeCTHO ¢ WMAD
mm. V.B.KypuatoBa, a nocne pacnaga CCCP pa6oTa 6blna nepeopueHTn-
poBaHa Ha pa3paboTKy KaTa/m3aTopoB 06e3BPeXUBAHNSA BbIX/I0MHbIX ra3oB
aBTOMOOGU/IEN.

Bo BTOpOM KonnekTvBe paboTa NpoBoAwuiach B HarnpasBfeHUN CO3-
JaHVs KaTanmsatopa Ha OCHOBe akTMBHOW (hopMbl C0304 Ha pasninyHbIX
HocUTenax. Bblnm NosyYeHbl MHTEPECHbIE Pe3y/bTaTbl, HO, K COXa/IeHIO,
>aKuB NnepBoM BapuaHTe, nocne pacrnaga CCCP 3Ta paboTa oKa3anach He-
BOCTpPebOBaHHOI 1 Gbina npekpatLeHa.
K coXaneHuto, Takas >e KOHL0BKa MOCTUr/1a N BCe MepeymncrieH-
Hble Bbllle UCCnefoBaHusA, T.K. cpa3y e nocne pacnaga CCCP npobnem-
Hasl Hay4HO-uccrefoBate/nbckas naboparopus, pabota KOTOPO 6blia no-
; BALLIEHA peLUeHn0 MHOMMX 3a4a4y 3apoXKAaloLlerocs Hay4yHoro Harpasie-
HM BOLOPOAHON 3HepreTuUKM (To4Hee, aTOMHO-BOAOPOLHOM 3HEPreTUKMN),
-Nna npocTo JIMKBMAMPOBaHa, 3aKpbiTa Oblna Takke nabopatopus BOAO-
P THOW 3HEPreTUKN, Co3faHHas B CBOE BPeMs MO MHULMATVBE akajemuka
A K KpacrHa B coctaBe VIHCTUTYTa sfepHoi aHepreTnkn AH BECCP, 6blI-
1 npekpalleHo (uHaHcUpoBaHWe oTpacneBoit nabopatopumn npu IO
A3oT" (oHa (pmHaHcupoBanach A3 um. 1 B.Kypyatosa).
A 3a rpaHuuei 3To Hanpas/ieHNe NPOLOJIKAeT pa3BMBaTbCA, CUC-
rMarMyeckn Co3blBaeTCAa MeXAyHapo4Has KOHgepeHUMs no npobneme
1 [0pOAHOW 3HEPreTMKM", peLlatoTCa HEKOTOpble MPUKIagHble 3a4a4n.
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COPBEHTbI HA OCHOBE MOAN®UNLIMPOBAHHBLIX OIMNJTIOK

The ways to purify waste gases from CH20, CoH6, CoHz-CH,
and CoH5CH=CH2using sorbents prepared from timber - industry by
- products.

Mpn BbIGOPE CUCTEM, MUCMOMb3YEMbIX A4/ OUUCTKM BbIGPOCOB Mpes-
NpUATWIA, PYKOBOACTBYHOTCS MPUHLMMNAMKW, B OCHOBE KOTOPbLIX NEXUT KX
3()heKTNUBHOCTb 1N 3KOHOMUYHOCTDb.

Ha Tepputopun PB A0OCTaTOMHO MHTEHCMBHO (hYHKLMOHMPYeT [e-
peBoo6pabaTbiBatoLLas 0TPac/b.

Vicnonb3oBaHWe ApeBecUHbl B HAPOAHOM XO3SMCTBE, CO34aHue U3
Hee NpeaMeToB, MaTepuasioB HapoOAHOro NOTpebneHNs TpebyeT eé MexaHu-
4eCcKoi 06paboTku. Mpn MexaHUYecko 06paboTke APEBECUHbI 06pa3yHoT-
CA pa3HoOOpa3Hble ApeBecHble OTXOAbl, B YaCTHOCTU onuikn. O6bEM onu-



