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VYcraHoBIeHa 1e71ec000pa3HOCTh MPUMEHEHNST B MeJOBAIBHON macte paspaboTaHHOW Owu-
HapHO# CHCTEMBI CHHTETHYECKWX COEIMHEHUI, cocTosmei n3 kapbamMumopopManbIern-
HOTO onuroMepa (2 Mac. 4. K Macce MeJIOBaTbHO macThl) u Jatekca (16 mac. 4.). OHa 3ame-
HSET TPAIWLMOHHO NMPHUMEHSIEMBINl KOMIUIEKC MPHUPOAHBIX COeIUHEHWH: MOAN(UINPOBAH-
HBII Kpaxman (3 mac. 4.), Na-KML] — HaTpuii-kapOoKCUMETUILEIUTI0N03Y (2 Mac. 4.) U Ka-
3erHOBBbIN Kiel (1 mMac. u) B mpucytcTBuM JaTekca (16...32 mac. 4.). CBoiicTBa moiy4eH-
HBIX 00pa3loB MENOBaJbHBIX MACT COOTBETCTBOBAIN YCTAHOBJIEHHBIM HOpPMaM, O YeM CBH-
JeTelabcTBOBaNN Bs3kocTh 1o B3-4 (13...17 ¢), conepxkanue cyxux BemecTs (50...54 %) u
pH (9,0...10,5). [Ipennoxxennsiii kapdamMuaohopManbIeruaHblii 0OJUroMep COBMEIIAETCS C
NPUCYTCTBYIOIIMMY KOMIIOHEHTaMH U B OTJINYME OT MPUPOIHBIX COEANHEHUI HE TOBbIIIAET
YPOBEHb BA3KOCTH MEJIOBaJbHOI MacThl, 00J1a1aeT BLICOKON KOre3MOHHOM CUJIOH, ydacTBYs
B «CBA3bIBAHMM)» YACTHL[ MUIMEHTOB MEXIy COOOH, MMeeT HeoOXOIUMYIO aare3MOHHYIO
CHoCcOOHOCTb 711 obecrnevyeHus] NPOYHOW CBA3M HAHECEHHOrO MEJOBAJIBHOIO C€J0s C IO-
BEPXHOCThI0 OyMaru W KapTOHA, He MPEMATCTBYET PaBHOMEPHOMY PAaCHpee/ICHUIO YacTul]
MUTMEHTOB Ha MOBEPXHOCTH OCHOBBI U NPUAAET MEOBAJILHON NacTe CTaOMIIbHYIO YCTOMY U-
BOCTb. OTH 3((heKTbl MOXKHO OOBIACHUTH NOMOJIHUTENbHBIM MPUCYTCTBUEM B KapOamuio-
(hopManbaETMIHOM OJMIOMEpe IMOJIOKHUTENbHO 3apsHKEHHBIX A30TCOAEpKallUX Ipynn —
aMMHHBIX W aMuAHbIX. [locneaHne cnocoOCTBYIOT yCHIICHUIO KOT€3MOHHBIX M aAre3MOHHbIX
B3aMMOJAEHCTBUII B MENOBAIbHBIX MAacTaX M COPMUPOBAHHBIX W3 HUX MEJOBAILHBIX I1O-
KpbITHsX. PaccMoTpenne cpe3a MenoBaHHOM Oymaru (KapToHa) MoKa3ajlo, YTO OAHA 4acTb
CBAZYIOIIETO BEIIECTBA HEMIOCPEICTBEHHO MPUMBIKAeT K OCHOBe (Oymare (KapToHY)), po-
HUKas B €€ MOpbl U KaNWUIAPBL, APYyras — OKpY’KaeT YacTULbl TUTMEHTOB, TPEThs — 3aHUMa-
eT (NOJHOCTBIO MJIM YaCTUYHO) NPOMEKYTKU MEeXIy YacTulaMmu. Ha mpumepe MoIenbHbIX
00pa3lLoB JIETKOMENOBAaHHOM Ta3eTHON Oymard W moiurpaduueckoro KaproHa MOKa3aHO
MOBBIILIEHUE CTOMKOCTH MOBEPXHOCTHU K BBIIUIBIBAHUIO U Pa3pbIBHON ANMHBI Ha 6,0...8,5 1
15...20 % CcOOTBETCTBEHHO, YTO MO3BOJISIET paccMaTpuBaTh kapobamMuaodopmasbaeruIHbli
OJIUTOMEpP Kak ajlbTepHATHUBHBINA 3aMEHUTENIb NPUPOAHBIX coeanHeHui. [Ipu 3Tom OenusHa
(85...87 %) m rmankocth (250...265 ) COOTBETCTBYIOT YCTAHOBJICHHBIM TpeOoBaHUAM. W3-
MEHEHHE PELENnTypPbl MeIOBATBbHOM MACThI SABJISIETCS ONPABAAHHBIM C 3KOHOMUYECKOM TOUKH
3peHusi, TOCKOJIbKY MaTepuajibHble 3aTparbl HA MPOM3BOACTBO MEJIOBaHHOI OyMakHO-
KapTOHHOU NMPOAyKUUU yMeHbIIaoTca Ha 1...2 %.
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Beeoenue

Pacumpenuto accoptumMeHnTa M 00J1IacTH MpUMEHEHHs OyMa’kKHO-KapTOHHON
MPOIYKLMH CMOCOOCTBYET HAaHECEHHE Ha MOBEPXHOCTh OyMaru-ocHOBBI M KapTOHA-
OCHOBBI MENIOBAJIbHBIX MACT, OTJIMYAIOLIMXCSI COCTABOM M, ClIeI0BaTeNbHO, (PHU3HKO-
XUMHUYECKHMH U PEOJIOTHUECKUMU CBOWCTBAMHU.

MenoBaHHbIe BUIIbI OyMaru U KapToOHa OTHOCATCS K MHOTOTOHHAKHBIM BHZIaM
MpoAyKuMu. MupoBOii 00BeM HMX TMPOW3BOACTBA B PEAbHOM CEKTOpPE SKOHOMHKH
exeroqHo yeenmuunBaeTcs [13], 4To oOycNOBIEHO MOCTOSIHHO PACTYIIMM CITPOCOM
KPYMHBIX MoTpeduTenei, K YMCITy KOTOPbIX OTHOCATCS Mofurpaduyeckas, KOCMeTH-
yeckas, papMaleBTHUECKasl, MUILEBAst U APYTHUe OTPACIH MPOMBILIEHHOCTH.

KauecTBo mevaTn Ha MEeOBaHHBIX BMAAX OymMarv U KapToHa 3aBUCHT OT MHO-
rUx (akToOpoB, Cpear KOTOPBIX OCHOBHBIMHM SIBISIOTCS CBOWCTBA OyMaru u KapToHa
[8, 9, 14, 15, 18, 19] n HaHEceHHOH Ha MX TIOBEPXHOCTh MEJIOBAaHHOW macTeI [2], a
TaKoke cnocob meyaru [7, 10, 21].

[locne HaHeceHHs MeslOBaHHOW MacThl Ha Oymary (KapTOH) ee MOBEPXHOCTb
13 MaKpOIIOPUCTON CTaHOBUTCS MuKporopuctoi [22]. [ToaTromy menmoBaHHOE TO-
KpBITHE yBEJIMYMBAET PABHOMEPHOCTb M KPAaCOYHOCTh MEYaTH, a TAKXKE MOBbILIAET
rmagkocTh Oymard u kaproHa. OHO sBseTcs KaueCTBEHHBIM B TOM CITydae, eciid
obecrnieunBaeT HEOOXOIUMBI KOMIUIEKC TpeOOBaHMA, MPEeabIBISEMbIX K KOHEHHOU
npoaykuuu. Ocoboe 3HaueHHe UMEIOT MacCOEMKOCTb, TOJIIMHA, TPOYHOCTH, CTOM-
KOCTb MOBEPXHOCTH K BBILIMIMBIBAHMIO, LIEPOXOBATOCTb, [NIAAKOCTb, O€/NM3HA, He-
MPO3PavyHOCTb W BIAXKHOCTb.

CyuectBytoliye TpeOOBaHMS K cOCTaBaM M CBOMCTBAM MeEJIOBAJIbHbIX MACT
OCHOBAHbl Ha COBMECTUMOCTH MCIOJIb3yEMbIX KOMIIOHEHTOB (ITMTMEHTOB, CBA3YIO-
LIKX, TUCTIEPraToOpoB, peryaaTopoB pH u BI3KOCTH, CTAOMIM3AaTOPOB U IP.).

MenoBalibHyt0 MacTy MOJIy4YaloT MyTeM CMELUMBAHUs OTAESIbHbIX KOMIIOHEH-
TOB, Cpeld KOTOpPBbIX OCOOYI0 pOJib UrpaloT CBA3YIOLIME BellecTBa (NPUPOAHbIE W
CHUHTETHYECKKE). DTOT MPUHLMIT MOTYUYEHHs] MEJIOBAIbHOW MacThbl MPUHAT K BHepe-
HUIO HA MHOTHX TMPEANpUATHSX, B TOM uucie g ycnouii PYII «3aBoa razerHoi
oymarmy» (r. llknoB) u ¢punuana «J{obpyuickas GymakHas ¢adbpuka «['epoii Tpyaa»
OAO «Ympaenstonias komnanus xonauara «benopycckue o6ow» (1. JJoOpyi), ko-
TOpbIE OPUEHTHPOBAHbI HA BBIMYCK JIErKOMEIOBAHHOI razeTHo Gymaru ((45+3) r/m’)
u nourpaduueckoro kaptona (240...405 r/m>) COOTBETCTBEHHO.

TexHomnorus nonydeHHuss MeJIOBaHHBIX BHUAOB OyMaru M KapTOHa BKJIIOYAET
JBa OCHOBHbIX Osioka. [lepBbiii 60K 10/KeH 00ecneYuTh MPUTOTOBJICHUE MEJIo-
BaJIbHOM MacThl C HEOOXOAUMBIMU CBOWCTBaMH, & BTOPOM OJIOK MpeAHa3HaueH [is
MeJioBaHUsl OyMaru U KapToHa.

HepemenHo#i B TexHonoruum menoBaHus Oymard W KapToHa sIBs€TCSl Mpo-
Onema, cBsi3aHHas ¢ HEOOXOIMMOCTBIO YBEIWYEHHS are3ud MeJoBaJIbHOrO CJ0s K
MOBEPXHOCTH Oymaru M KapToHa NMpH OJHOBPEMEHHOM IMOBBILIEHUH 3PPEKTUBHO-
CTH «CBSI3bIBAHUSI» BCEX MPUCYTCTBYIOLIMX YacCTULl U B OCOOEHHOCTH OCHOBHBIX
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KOMIIOHEHTOB — MUHEPaJbHbIX MUIMEHTOB. DTY pOJib BBINOJHAIOT MPUPOIHbIE U
CHUHTETHYECKHE COEJMUHEHUs], KOTOPbIe YCJIOBHO Ha3bIBAIOT «CBS3YIOLIMMWY BeLle-
cTBamu [2, 13].

B kavecTBe NMpUpPOIHBIX CBS3YIOUIMX TPaAMLIMOHHO MPUMEHSIOT Kpaxmail U
NPOAYKThl ero MoauduKauuu, HaTpuii-kapOokcumeTunuemnonosdy (Na-KML) u
Ka3erHOBHIH Kiiel [20]. OHM OT/IMYAIOTCS CTPYKTYPOH, CTENEHIMH MOJIMMEePHU3alin
Y 3aMeIIeHMs, a TaKkke (PU3NKO-XMMUYECKIMMH CBOicTBaMU. K OCHOBHBIM MX Hes0-
CTaTKaM OTHOCHUTCS CKJIOHHOCTb K HEXeJaTeJIbHOMY Pa3BUTHIO MUKPOOPraHU3MOB,
YTO CHWXKAET YKM3HEeCMOCOOHOCTh MEJIOBAIbHOW MacThl U YXY[IIAST KauecTBO Me-
JIOBaHHBIX BUAOB OyMaru v KapToHa.

B kadecTBe CHMHTETMYECKMX CBS3YIOLIMX LIMPOKO MCIIOJB3YIOT Kay4dyKOBbIE
JIATeKCHI [2], K UMCITy KOTOPBIX OTHOCATCS OYTaAMEeHCTHUPOIIbHBIE, BUHUJIAIeTATHBIE
W aKkpunoBble. BeeneHre kapOOKCHIIBHBIX TPYNN B CTPYKTYPY STHX COEAMHEHMI
yIyulaeT ux cTabuIbHOCTB, CBA3YIOLIYIO U TIEHKOOOPa3yIoUlyl0 COCOOHOCTD, a
TaKXe KPacKoBOCITPUATHE MeTIOBaHHON OyMaXKHO-KapTOHHOH mpoaykuuu [1, 3, 12].

K mepcriekTiBHBIM criocob6aM YCTpaHeHHs! CYIIECTBYIOIIMX HEJOCTAaTKOB B
TEXHOJIOTUM MEJIOBaHUsl OymMaru v KapTOHa OTHOCHUTCS, MO HallleMy MHEHHIO, CMOo-
co0, OCHOBaHHBII Ha 3aMeHe B MEJIOBAJIBHBIX MAacTax TPaAWLMOHHOTO KOMILIeKca
MPUPOAHBIX coeMHeHnH (MoauduurpoBaHHOro kpaxmaina, Na-KMLI u kazenHoBo-
ro Kiies), UCTIIOJIb3yeMOT0 COBMECTHO C JIATEKCOM, Ha HOBYIO OMHapHYIO CHCTEMY
CHUHTETHUYECKHX COelIMHeHU# «kapOamuaodopmanbaeruanbiii onuromep (KOO) —
JIaTEeKe».

IIpenBaputenbHO NpoBedeHHbIe HaMH ucchegoBaHus [4—6, 11, 16, 17, 23]
nokasainu, 4to HoBblii KDO otnuuaercs ot u3BecTHbIX aHajoros (I'OCT 1431-88)
MOHW)KEHHBIM COAepKaHheM CBOOOIHOTO (opMaibiernaa, KOTopoe He MpeBbilaeT
0,05 %. IlpucyTcTBHE aMWHO- M aMUIHBIX TPYII MO3BOJIIET paccCMaTpUBATh JIaH-
HOE€ COEIMHEHHE B Ka4eCTBE CBS3YIOLIEr0 B MEJIOBAIBHBIX MacTax, MOCKOIbKY OHO
CMOcoOHO YCHIIMBATh KOT€3MOHHBIE M a/r€3MOHHbIE B3aUMO/IEHCTBUS MEKIY KOM-
MOHEHTAMH MEJIOBAJILHOM MAacThl U MOKPBITHS, CYOPMUPOBAHHOTO HA TIOBEPXHOCTH
Oymaru (kapToHa).

OtcyTcTBUE B HAYYHON M TEXHMUYECKOH JuTeparype MHpOopMaLMu O BO3MOX-
HOCTH 3aMeHbl B MEJIOBaJIbHBIX MAacTax MpUpOAHbIX cBs3ytomux Ha KOO obycios-
JIMBAET aKTyaJlbHOCTh HACTOALIEH paboThl ¢ HAYYHOM U MPAKTHYECKOM TOUEK 3PSHHUSI.

Ilenb uccnenoBanus — U3ydeHHe CBOMCTB MEIOBaHHBIX 00Opas3loB Oymaru u
KapTOHa B 3aBUCHMOCTH OT COZIepKaHMs B MEJIOBAJILHBIX MacTax OMHApHOI cucTe-
Mbl CUHTeTHUYecKMX coeauHeHuid «KDPO — narekc» u paspaboTka MpPaKTUYECKHUX
PEKOMEHIALMI MO MOBBILIEHUIO KauecTBa MPOAYKLMH.

Obvexmvl 1 Memoobl UCCAeO08AHUSA

OObeKkTaMH MCCIeIOBAaHUS SBJISUTMCH MEJIOBAIbHBIE MACThI, OTIIMYAIOLINECs
coziepyKaHWeM MPUPOIHBIX U CHHTETUYECKUX CBS3YIOMIMX BELIECTB, U MOJy4YeHHbIe
C MX MCMOJIb30BaHUEM 00pa3Libl JIerKOMENOBaHHOW ra3eTHOM Oymaru u moJsiurpa-
(huueckoro kapToHa.

MernoBaibHbIe TTACTHI MOIYYaId MO MeToauKe [2] myTeM nocienoBaTelIbHOTO
nobasnieHus kK npurorosiieHHo 60 %-it murmentHoi cycnensuu (100 mac. 4. k
Macce MenoBanbHOM macTel) aucnepraropa (I'OCT 20291-80), cessyroumx (mpu-
POAHBIX M CHHTETHYECKMX) M HEOOXOIMMBIX BCHOMOraTenbHbIX BellecTB. [lur-
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MEHTHasl cycrnieH3us cofepkana 85 mac. 4. kaonuHa ('OCT 19607-74) u 15 mac. u.
kapbonata kanbuust (I'OCT 4530-76). I[lpupoaHbIMH CBS3YIOUIMMH  SIBJISJTUCH
kpaxman okucieHHbiid (I'OCT 54647-2011), Na-KML[ (I'OCT 25130-82) u kazeu-
HoBblil ke (I'OCT 3056-90). Pacxon kaxaoro w3 HUX yBelW4uuBaiu oT 1 a0
3 mac. u. B kauecTBe cuHTeTHYEeCKOrO cBs3ytolero ucciaegosanu KOO [4, 6], pac-
XOJl KOTOpOro m3MeHsuii oT 1 1o 5 mac. 4. [IpuroroBriieHHbIe MeIOBAIbHBIE TTACTHI
coliepKany CHHTeTHYeCKHi Kay4dykoBbli naTexc mapku bC-50 (TOCT 15080-77),
pacxon ero yBeauuuBaiu ot 16 go 32 mac. u.

BcrnoMoraTenbHbIMM - BELIECTBAMH  CIIYKHJIM  aHTUCENTHUYECKH Mpenapar
(I'OCT 23787.9-2019) — 0,15 mac. u., crabunuzarop (TY 2232-002-57149839-07)
— 1,00 mac. 4., ontuueckwnii oroenusarens ('OCT 27404—-87) — 0,4 mac. 4., peryms-
top pH (I'OCT 55064-2012) — 0,4 mac. 4. u nenoracutens ('OCT 22295-2005) —
0,006 mac. 4.

[TpuroToBneHHble MeNOBaJbHbIE MACTHl HAHOCWMJIM Ha TOBEPXHOCTb CTaH-
JapTHOM TazeTHOM Oymaru (ajee — GymMaru) u nonurpaduyueckoro kapToHa (najee
— KapTOHA) C WCMOJIb30BaHWEM JIabopaTopHoi MenoBaiibHOW ycTaHoBKH (["epma-
HUS) B COOTBETCTBHM C TMpWIIaraeMoil MHCTpYyKIuer. MaccoeMKOCTh HaHECEHHOTO
METOBAHHOTO TIOKPHITHS ObLIa TOCTOSHHONW M COCTABIIANA 5 /M’ JUTA JIerkoMero-
BaHHO Gymary 1 30 r/m” 15t monurpaduuecKoro KapToHa.

CpoiicTBa MeNOBaHHBIX 00pa3LOB OymMard W KapTOHAa XapakTepu30Balik
CTaHAAPTHBIMHM TOKa3aTenssMu. MaccoemkocTh ompenensuii 1o ISO 536-1995,
tomuuny — Ha npubope TBK-T (Ykpauna) no ISO 534-2005, GenusHy — Ha criek-
tpodoromerpe «Konmp» (Ykpauna) mo SO 2470-1999, rnagkocts — Ha npubope
bennacena (IlIeeuus) no ISO 8791-4—1992, cToiikOCTh MOBEPXHOCTH K BBILUIUIBIBA-
HUIO — Ha niedaTHol MamvHe (BenukoOpuranus) no 1SO 3783-1980, pa3pbiBHYHO
JUIMHY U yJUIMHEHWe — Ha KoMIulekTe mnpubdopoB ¢upmbel «Lorentzen & Wettrey»
(Wserms) mo ISO 1924-2—-1994.

Peszynomamur ucciredosanus u ux oocysicoenue

HccenenoBanus npoBoauiu B Tpu stana. Ha mepBom sTarne usyydanu BiusiHue
WH/IMBUIyalIbHBIX TIPUPOJIHBIX U cuHTeTHuYeckuX (Ha 6aze KOO u narekca) csazy-
IOLIMX Ha CBOICTBA MeJoBaHHBIX 00pa3uoB Oymard v kaproHa. Ha Bropom stame
cpaBHuBaM P dexTuBHOCTb npuMeHeHuss KOO ¢ n3BecTHbIMU NPUPOIHBIMU aHa-
noramu. Ha TpeTbem 3Tarne OLieHMBaIM TEXHOIOTHYECKYIO M SKOHOMUYECKYIO LeJIeco-
00pa3HOCTb MCMONb30BaHUS B MEJIOBAIbHBIX MAcTax HOBOM OMHAPHOM CHCTEMBI
«K®O — narekc» BMECTO TpPAJMLMOHHO MPUMEHSEMbIX CHCTEM «IPHUPOTHOE
CBA3YIOLLIEE — JIATEKCY.

Ilepswiii 5man. MenoBanbHble NacThl, coAepxkaliue OUHAPHYIO CUCTEMY CHH-
TeTuueckux coequHeHnid «KPO — natekcy, crnocoOCTBOBAIM YIyUILISHHIO KauyecTBa
MEeJIOBaHHBIX 00pa3uoB Oymaru Mo CpaBHEHHMIO C COCTaBaMM, B KOTOPBIX MPUCYT-
CTBOBAJIM MPUPOJIHbIE coeauHeHus. MenoBaibHble macTel 1-39 conmepikanu cyxue
BewlecTBa B konndectBe 51 % (Hopma 50...52 %) 1 umenu Tpedyemyto BI3KOCTb MO
B3-4 (13...17 ¢).

CormnocTaBUTENbHBIM aHANIN3 TOMYYEHHBIX JaHHBIX (Talul. 1) CBUIETENBCTBYET
0 TOM, YTO KayKAbIH BMI MCCIEAyeMbIX COCJUHEHMH OKa3bIBaeT CBA3YIOLlee Hei-
CTBHE, KOTOPOE MPOSBIAETCS B IBYX BUAAX B3aUMOACHCTBUI — KOT€3MOHHOM U ajire-
3UOHHOM.
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Taonuua 1
KauecTBO Mel0BaHHBIX 06pa3LoB OyMaru B 3aBUCHMOCTH OT CO/I€PKAHUSI
B MeJIOBAJIbHOII MACTe MPUPOJAHBIX H CHHTETHYECKUX CBSI3YIOLINX

ConeprkaHue CBSI3YHO-

No LIETO BEIECTBA, PaspeiBHas juinHa VanuHenue

- Mac. 4. K Macce B HAIpaBJIEHUU, M B HamnpaBJeHUH, %

obpasua MeJIOBAJILHOM MACThI
coenmnenne] marekc TIPOJIOJLHOM | TIOMEPEHOM | TPOJOIBHOM | TOMepedHoOM
Moouguyuposannwiii Kpaxman
1 16 4580 2800 3,25 5,50
2 1 24 4930 2890 3,67 6,50
3 32 5890 2680 3,33 7,33
4 16 5050 2850 4,67 6,73
5 2 24 5580 2810 3,90 8,00
6 32 5510 2670 3,83 5,00
7 16 5890 2680 7,33 3,33
8 3 24 6090 2810 4,67 6,50
9 32 5360 2610 3,33 5,67
Na-KMI]
10 16 4870 2890 3,33 5,65
11 1 24 5700 6360 3,00 6,10
12 32 6360 2720 3,67 7,00
13 16 6450 4120 4,67 6,78
14 2 24 6310 3790 4,18 6,70
15 32 5790 2910 3,00 6,67
16 16 6360 2720 3,67 7,00
17 3 24 5890 2790 3,33 6,00
18 32 5890 2740 3,50 6,83
Kazeunosuwiii kneii
19 16 5700 3200 4,85 7,25
20 1 24 5430 2850 4,00 7,00
21 32 3850 1500 3,33 6,33
22 16 4980 2650 4,67 7,00
23 2 24 3890 3170 3,33 6,67
24 32 3570 1760 2,67 5,67
25 16 4350 1500 3,33 4,33
26 3 24 4030 1890 2,67 5,33
27 32 3840 1480 3,00 7,33
KDO

28 16 5730 3360 4,00 6,67
29 1 24 4160 2730 3,00 6,00
30 32 4020 2560 2,85 5,85
31 16 7770 4350 6,33 8,50
32 2 24 6590 3770 5,67 7,67
33 32 5550 2470 4,00 6,00
34 16 5640 2500 4,00 6,67
35 3 24 5560 1810 3,33 5,00
36 32 5290 1580 3,08 4,75
37 16 5150 2000 2,95 4,45
38 5 24 6250 2890 4,23 6,72
39 32 5700 2450 3,58 6,05
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Pe3ynbraTtoM KOre3MOHHOrO B3aUMOJCHCTBHS HMCCIIEAYEMbIX COSIUHEHHMH C
MUTMEHTUPYIOIMMH YacTULIAMHM KaoJlMHa M KapOoHaTa KajbLMsl SIBISETCS OTCYT-
CTBHE MBbUTUMOCTH MOBEPXHOCTH MENIOBAILHBIX MOKPBITHH, a Talkoke MOBbILIeHHe Oe-
J3HBI 00pastioB Oymaru ¢ 78 o 85...87 %.

MenoBanbHblit cioii, cogepxkatmii KMDO, cBsI3bIBaeT 4YacTHIBI TMHUTMEHTOB
MeXAy co00i HACTONBKO MPOUYHO, YTO MbUIeHHE Oymaru (KapToHa) OTCYTCTBYET Jae
npy 20-KpaTHOM MEXaHMYECKOM WCTHUPaHHH MOBEPXHOCTH, B TO BpeMsl Kak MeJo-
BaJIbHbIE CJIOM, COJEprKalllMe MPHUPOAHBIE CBS3YIOIIME, BbIACP)KMBAIOT He Oosee
10—12 MexaHMYEeCKMX WUCTHpPaHW. DTO yaydllaeT KayecTBO MeyaTH W MOBBIIAET
JIOJITOBEYHOCTh Monurpadpuueckoid mpoaykuuu. [losTomy 3ameHa TpaauLMOHHO
MPUMEHSIEMbIX MPUPOIHBIX CBA3YIOIIMX Ha IpelaraéMoe HOBOE CHHTETHYECKOe
MpeacTaBisieT NPaKTUUECKUIA MHTEpeC.

[Ipotekatoiiee aare3MOHHOE B3aMMOJCHCTBUE KOMIIOHEHTOB HAHECEHHBIX Me-
JIOBaJTBHBIX TIACT C TIOBEPXHOCTHIO 00pa3ioB 6ymaru (kapToHa) B ipucyTcTBrun KOO
CMOCOOCTBYET TIOBBILIEHHUIO TMOKa3aTesell KayecTBa TMOMYYeHHBIX MEJIOBaHHBIX 00-
Pa3LOB: pa3pbiBHAs JUTMHA W YAJMHEHUe yBenuunBaroTes Ha 20 % u Gonee no cpas-
HEeHUIO ¢ 0a30BbIMU 0Opa3uamMu. DTOT MONOKUTENbHBINA 3()(EKT MOKHO OOBSICHUTD
yriTyOneHreM MPOHUKHOBEHMS CBA3YIOLMX B MOPbI M KaIWLIAPbl 00pa3LoB Oymaru
(xapToHa), 4TO cNOCcOOCTBYET POCTY TMOKa3aTeseil KauecTBa MONY4YeHHOW MeJloBaH-
HOU MPOJYKLUH.

[TpucytcTue narekca (pacxon 16...32 mac. 4.) B HCCIIEAyeMbIX METOBAITBHBIX
nacrax 1-39 sBrnsercs HeOOXOAMMOCTBIO, TIOCKOIIBKY OH TPOSIBIISIET CBOWMCTBA He
TOJIBKO CBSI3YIOLIEr0 BELIECTBA, YYACTBYIOILIETO OJAHOBPEMEHHO B KOTE3MOHHBIX U
aJIre3MOHHBIX B3aMMOJCUCTBUAX, HO M PEryjsTopa BS3KOCTH MEOBaJbHBIX MAacT.
Hckimrodenne ero u3 cocraBa MeIOBAJIbHBIX MACT MPUBOAMT K MOBBILEHUIO UX BA3KO-
ctu o B3-4 no 85 ¢ (Hopma 13...17 ¢), a ero pacxon 6osiee 32 Mac. 4. CHUKaeT 3TOT
nokasarens ot 13 1o 8 c.

MomuduimpoBaHHBIil KpaxMmall, colepKaluics B MeOBaIbHBIX MacTtax 1-9,
MPOSIBJIIET HaWy4lnyro 3(hdeKTUBHOCTh Mpu pacxoje 3 mac. 4. (cocrar 8). B npu-
CyTCTBUM 24 Mac. 4. jaTekca oOpasipl OyMard UMEOT B MPOJOILHOM / MOMEPEeYHOM
HanpasJeHUsX pa3pbiBHYIO yinHy 6090 / 2810 M u ynnunenue 4,67 / 6,50 %.

Na-KMLI, cogepxaiuascs B mesnoBaibHbiX nactax 10—18, mo3possier noayuuTh
o0pa3ubl Oymaru (KapToHa) ¢ BHICOKMMM TOKAa3aTesIMUA KauecTBa B TOM ClIydae, Ko-
r7a ee pacxof cocTaBiisieT 2 mMac. 4. (coctaB 13) M MCTONB3yeTCs JIATEKC B KOJIMYe-
ctBe 16 mac. 4. MenoBaHHble 00pa3iLbl OyMard UMEIOT B MPOJOJBHOM / MONEPeyHOM
HampaBJIeHUsX pa3pbiBHYIO mivHy 6450/ 4120 m u yanunenue 4,67 /6,78 %. Yge-
JIMYeHNe COJep KaHus JIaTeKca B MeNIOBaJIbHOM macte oT 16 mo 32 mac. . sBisiercs
HauOonee ueaecooOpa3HbIM B TOM cily4yae, KOraa B Hed npucyTcTByeT | mac. u.
Na-KMI[ (coctaBbl 10-12). IloBbiuenue pacxoga Na-KMILL ot 2 (coctaB 8§) no
3 mac. u. (coctabl 16—18) mo3Bosnser yMeHbLINTH pacxo jarekca ot 32 mo 16 mac. 4.
MenoBanHble 00pa3upl Oymaru (KapToHa) UMEIOT IOCTATOYHO BBICOKHE MOKa3aTenu
KayecTsa.

KazenHoBblii kneli, comepxaiuiics B macrax coctaBoB 19-27 B konuuecTse
1...3 Mac. 4., B mpucyTCTBHH JlaTekca (pacxof 16...32 Mac. 4.) Mo3BONSET MOMYyYUTb
o0pa3upl Oymaru (kapToHa) ¢ BBICOKMMH TNOKa3aTesisiMU KauecTBa B TOM Cilyyae, Ko-
rra MesoBaJibHbIN cllol copMupoBaH U3 nacthbl 19 (conepskut 1 Mac. 4. Ka3eMHOBO-
ro kines v 16 mac. 4. jarekca). OOpasupl Oymaru B MPOJOJBHOM / MOMEPEYHOM
HarnpaBJIeHUsX UMEIOT pa3pbiBHYIO 1nuHy 5700 / 3200 M u ynnunenue 4,85 /7,25 %.
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K®O, BBeneHHbINM B MeloBajibHbIE MacThl 28—39 B konuyectBe 1...5 Mac. 4.,
HE yXyALIaeT KauyecTBO oOpa3loB Oymaru 1o CpaBHEHHIO ¢ MEJIOBAaHHBIMH 00pas-
LaMH, coepalliMH OAMH U3 TPeX BUJOB MCCIELYEMbIX MPUPOIHBIX COSAMHEHUI
(nmactel 1-28), a, HA06OPOT, yAaydvinaeT WX Nokaszarend B cpeaneM Ha 20...30 %, B
0COOEHHOCTH TPU MCTIOB30BaHUM MeJIOBaNbHON nacThl 31, coneprkaieid 2 mac. .
K®O u 16 mac. u. narekca. bunapHas cucrema « KOO-natekc» obecrieunBaer Me-
JIoBaHHBIM oOpa3iaM OyMarv AOCTaTOYHO BBICOKME MMOKa3aTeNnHu KauecTBa B MpoO-
JIOJIEHOM / TIONIEPEYHOM HAaIpaBJICHUAX, O YeM CBHAETEILCTBYIOT TOBBILICHHbBIC
3HaueHus pa3pbiBHOM JuinHbI (7770 / 4350 M) u yanunenus (6,33 / 8,50 %).

VYcTaHOBNEHO, YTO B HCCIeQyeMOM JMamna3oHe COAeplKaHWs Jarekca
(16...32 mac. 4.) B MmenoBasibHbIX nacTtax 28—39 yeenuuenue pacxoga KOO ot 1 no
3...5 Mac. 4. crnocoOCTBYeT yayUIleHHIO MoKa3arenel kadyecTBa oOpaslioB Oymaru
(kapToHa).

[Tpu 3TOM JydImIMMM TOKa3aTesiMH KadecTBa 00JagaloT Takve o0pasipl, y
KOTOPBIX MENIOBaNbHBIN cioii copmupoBan M3 mactel 31 (comepkuT 2 Mmac. .
K®O u 16 mac. u. narekca). CoctaB MenoBajIbHOU NmacThl 31 MO CpaBHEHUIO C APY-
rumu (28-30 u 32-39) obGecnieurBaeT MOBKIIIEHUE MOKA3aTeNel KauecTBa y MoJTy-
YeHHBIX 00pa3loB Oymarw (kKapToHa) Kak B MPOJOJBEHOM, TaK M B TOMEPEYHOM
HanpaBieHusx. O0 3TOM CBUAETENLCTBYIOT YBEIMYEHHE Pa3pbIBHOW IJIMHBI Ha
15...50 % wu noebiwenne ypyimHenus Ha 10...55 % otH. Jng menoBaHHBIX oOpas-
LIOB KapTOHA JOCTUraeTcs aHAJOTMYHOEe YIyYllleHHe T[oKa3aTeled KauecTsa.
OTO CBHUIETENBCTBYET O LEIECOOOPa3HOCTH 3aMEHbl MPUPOAHBIX COEAMHEHHUH
Ha K®O.

CnenoBatenibHo, MoaubUIMpoBaHHbI Kkpaxman, Na-KMIL, kazenHoBBIi
wieid 1 KOO oka3bIBaroT pa3iuyHOe BIMSHHAE Ha CBOMCTBAa METOBaHHBIX 00paslioB
Oymaru (kapToHa). YCTaHOBJIEHO, YTO YJIYyULICHHBIMH MOKa3aTeNsIMH KauecTBa 00-
JafatoT MeJoBaHHble oOpa3ipl Oymard (KapToHa), Ajis MOJNyYeHHs KOTOPBIX Hc-
MOJTb30BaHBI MenoBabHbIe macThl 8, 13, 19 u 31. Tlokazano, uro KOO, conepxa-
uieecsi B MeJIoBajlbHOM macte 31, Mo cBOMM CBS3YIOLIMM CBOWMCTBAM MPEBOCXOJUT
MpUpoIHbIe coequHenus (mactel §, 13, 19).

Bmopoii sman. B Tabn. 2 npeacrapiieHbl MOKa3aTeiay KadyecTBa MeJIOBaHHBIX
o0pa3uoB Oymaru, no3Bossitolide oueHuTh 3 dexruBHocts npumeHenuss KOO no
CPaBHEHMIO C TPAJMLMOHHO UCIONb3YEMbIMU PUPOAHBIMU CBSI3YIOLIMMHU.

DddexkruHocTs KOO (2 Mac. 4.) NpeBOCXOIUT MOKAa3aTesid TPaJULIMOHHO
NpUMEHSEeMbIX MOPUPOAHBIX coenuHeHnd. OH cnoco0eH 3aMeHuTb Moaudu-
uupoBaHHbId Kpaxman (3 mac. 4.), Na-KMIl (2 mac.4.) U Ka3enHOBBIA KJei
(1 mac. 4.). AHaOrM4HbIE JaHHbIC MOJyYeHbl HAMM JUIS MEJOBaHHbIX 00pa3loB
KapTOHa.

[loBbllIeHME KayecTBa MeJOBaHHBIX 00pa3LOB OyMaru U KapToHa MO3BOJISET,
M0 HallleMy MHEHHUIO, PEeKOMEHI0BaTb Mcnosp3oBarh KDO BMecTO MpupoOaHbIX
coeauHeHuii. OOHapyxeHHbI 3PPeKT MOKHO OOBICHUTH AOMONHUTEIbHBIM MPH-
CYTCTBMEM TMOJIOKMTEJbHO 3apsDKEHHbIX aMMAHBIX a30TCOAepKAlMX TPYI.
[Tocnennue cnocoOCTBYIOT YCHIIEHHIO KOT€3HMOHHBIX M aJre3MOHHBIX B3auMopei-
CTBUI B MENOBAIBHBIX MAacTax U CPOPMUPOBAHHBIX U3 HUX MEJIOBAIBHBIX MOKPbI-
Tusix. PaccMoTpenue cpesza menoBaHHOW Oymaru (KapToHa) MoKasajno, YTO OJHA
YacTh CBS3YIOLIEro BElIeCTBa HEMOCPEACTBEHHO MPUMBIKAeT K ocHoBe (Oymare
(kapToHy)), TIpOHWKas B €€ MOpbl U KalmwUIspbl, Opyras — OKPYXKaeT YacTHIIbI
MUrMEHTOB, TPEThsl — 3aHUMAET (MOJHOCTBIO MJIM YaCTUYHO) MPOMEKYTKH MEXITY
YacTULIAMHU.



ISSN 0536-1036 «H3BecTHs By3oB. JlecHoii :xkypHam». 2020. Ne 6 189

Tabnuua 2
Cpasuenne yp¢pextTuBHocTr npumMeHennsi KOO u npupoaHbIX CBA3YIOINX
Kauectso Oymarn
CBSISy}OH.[I/Ie BCIICCTBa (MaC. 4. K Macce MeJIOBAJIbHOM HaCTLI) I/IBHr([)llj'I(;ﬂpgﬁfl}(I)i/[M(S(’;:I;J;?I’;ig?[l)
HaIlpaBJICHUAX
[pupoausie CuHreTnyeckue Pﬁﬁ‘;:}l;ﬂ VY nnuHenue, %
B K®O (2) 7770 6.33
Jlatekc (16) 4350 8,50
MonudraupoBaHHBI i 6090 4,67
Kpaxmar (3) Jlarexc (24) 2810 6,50
6450 4,67
Na-KML (2) 4120 6,78
JlaTekc (16) 5700 4,85
Kazeunobliit kieit (1) 3200 7’3
. 5200 430
OO6pa3Le! cpaBHeHM (0€3 MeoBalIbHOMN MAacThI) 3000 5.85

K®O B3anmMoneiicTByeT ¢ MPUCYTCTBYIOIMMH KOMIIOHEHTaMH M, B OTJIMYHE
OT MPUPOAHBIX, OKA3bIBAET ClIEAYIOLIee MOJIOKUTEIBHOE BIUSIHAE Ha MEOBAIbHYIO
nacry:

— He TIOBBIIIAET YPOBEHb BSI3KOCTH;

— o0ajiaeT BbICOKOUM KOT€3WOHHOM CHIIOHN, YYacTBYS B «CBSI3BIBAHUMY» YACTHII
MMUTMEHTOB MEXKITY COOOM;

— UMeeT HeOOXOMUMYIO aJIre3UOHHYIO CTTOCOOHOCTh ISl 00ecneyeHus mpoy-
HO¥1 CBSI3M HAHECEHHOTO MEJIOBAJIBHOTO CJIOS C TIOBEPXHOCTBIO OyMaru U KapToHa;

— He NpensATCTBYET paBHOMEPHOMY pacripeAeIeHHIO YaCcTHL TUTMEHTOB Ha I0-
BEPXHOCTH OCHOBBI;

— MpUAaeT MeOBAIbHOM MacTe CTa0UIbHYIO YCTOMUMBOCTb.

CHHTETHYECKMH Kay4yKOBbIH JIATEKC CHIDKACT BA3KOCTh MEJIOBAIBHBIX MACT,
oOsagaeT OOMbLICH CUIOM aare3uu, CrocoOCTBYET YIyULIEHHIO BOAOCTORKOCTH Me-
JIOBAJILHOTO MOKPBITHS, YJIydllaeT IJsHel] MeIOBaHHON MPOAYKUMH MOC/e KanaHa-
PUPOBaHMsl, CNOCOOCTBYET yIEpKaHUIO MEYATHBIX KPACOK Ha MOBEPXHOCTH MeJo-
BaJILHOTO MOKPBITHS, IPUAAET MEJIOBAaHHOM Oymare (KapTOHY) JIaCTUYHOCTD, MOBBI-
LI1aeT IaJKOCTb, JOCK, BIUTHIBAIOLLYIO CIIOCOOHOCTb M CTOMKOCTH MOBEPXHOCTH K
BBILIUITBIBAHUIO.

CnenosarenbHo, KOO criocobeH 3aMeHUTh MOTUPUIIMPOBAHHBIN Kpaxmal,
Na-KMII 1 ka3euHOBbIi KITCH.

Tpemuii sman. J\nsg TeXHUKO-3KOHOMHUYECKOTO 00OCHOBaHUS LienecooOpaszHo-
CTH MCNOJIB30BaHMs B  MEJOBAJIbHBIX MacTax HOBOW OWHApPHOW  CHUCTEMbI
«K®O — narekc» BMECTO TPaJULIMOHHO MPUMEHIEMbBIX CUCTEM «IIPUPOJIHBIE CBSI3YIO-
Liye — JIaTeKey MoMyyand MojelbHble 00pasLpl JIerKkOMeI0BaHHOW ra3eTHOi Oymaru u
nonurpapuyecKoro KapToHa.

YcraHOBIIEHO, YTO CBOMCTBA 0Opa3LiOB MENOBAIBHBIX MAacT, COAEpIKAIIMX
OMHapHYIO CHCTEMY CHHTETMYECKHMX COCIMHEHHH, COOTBETCTBOBAIM YCTAHOBJICH-
HbIM HOPMaM U COCTaBJisLIU: BsizkocTh o B3-4 — 13...17 ¢, cogepkaHue cyxux Be-
mectB — 50...54 %, u pH —9,0...10,5. IIpu1 5TOM mpouCcXoaANUT yBeTM4UEHNE CTOWKO-
CTH MOBEPXHOCTH K BhIIUNbIBaHUIO Ha 6,0...8,5 %.
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Takum o0pa3zom, yJydllleHHe KauecTBa MeJOBaHHOW OyMa)KHO-KapTOHHOM
NPOIYKLMH CBHUAETEIBCTBYET O LeecOOOpa3sHOCTH MPUMEHEHHS! B MENIOBAJIbHBIX
nactax KOO (2,0 mac. 4.) BMeCTO OpUPOJIHBIX coeauHeHul (2,5...7,0 mac. 4.). Uz-
MEHEHHE PeLEeNnTypbl MEJIOBAJIbHOM MACThI SBISETCS ONMPaBJaHHBIM, TOCKOJIBKY Ma-
TepHajbHBIE 3aTPaThl HAa TMPOW3BOACTBO MeEJIOBAHHOW OyMa)kKHO-KapTOHHOW Mpo-
JyKUUK yMeHbluatores Ha 1...2 %.

Bwvisoowi

1. PazpaboranHsbiii  kapbamuoopMalibAeTHIHBIA OJTUIOMEp SBISIETCS allb-
TEpPHATUBHBIM 3aMeHHTeNleM MoauduuupoBaHHoro kpaxmana, Na-KML] u kazenHo-
BOTO KJIes.

2. VBenn4eHHe KauecTBa MEJIOBaHHBIX 00pa3lioB Oymaru v KapToHa (pa3pbiB-
HoW uHBI Ha 15...50 %, yumHenns Ha 10...55 % OTH. M CTOHKOCTH TIOBEPXHOCTH
K BBIIIUMBIBaHUIO Ha 6,0...8.5 %) cBUAETENILCTRBYET O 1ieecooOpa3HOCTH PUMEHe-
HUS B MEJTIOBAIBHBIX TIACTAX pa3pabOTAHHOTO CHHTETUYECKOTO CBA3YIONIETO.
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The applicability of the developed binary system of synthetic compounds in coating paste,
consisting of urea-formaldehyde oligomer (2 pts. wt. to the coating paste weight) and latex
(16 pts. wt.), is found. It replaces the generally used complex of natural compounds, such as
modified starch (3 pts. wt.), Na-CMC (2 pts. wt.), and casein glue (1 pts. wt.), in the pres-
ence of latex (16—32 pts. wt.). The properties of the coating paste samples met the standards,
as evidenced by the viscosity according to the viscometer VZ-4 (13—17 s), the content of dry
substances (50-54 %) and pH (9.0-10.5). The proposed urea-formaldehyde oligomer is
combined with the present components and, as compared to natural compounds, does not
increase the viscosity of the coating paste, has a high cohesive force, participating in the
binding of pigment particles with one another, has the necessary adhesive capacity for en-
suring a stable bond of the applied coating layer with the surface of paper and cardboard,
does not prevent the uniform distribution of pigment particles on the base surface, and gives
stability to the coating paste. These phenomena can be explained by the supplementary
presence of positively charged nitrogen-containing groups (amine and amide) in the urea-
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formaldehyde oligomer. The latter contribute to the enhancement of cohesive and adhesive
interactions in coating pastes and coatings composed of them. Assessment of a section of the
coated paper (cardboard) showed that one part of the binder adjoins the base (paper, card-
board) penetrating into its pores and capillaries, the other surrounds the pigment particles,
and the third occupies (completely or partially) the spaces between the particles. An increase
in the surface resistance to plucking and breaking length by 6.0-8.5 and 15-20 %, respec-
tively, is shown on the samples of light-coated newsprint and polygraphic cardboard. This
allows considering the urea-formaldehyde oligomer as an alternative to natural compounds.
Herewith, whiteness (85—87 %) and smoothness (250—-265 s) meet the requirements. Chang-
ing the formulation of the coating paste is economically justified, since material costs for the
production of coated paper and cardboard products are reduced by 1-2 %.
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