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OCOBEHHOCTH NPUMEHEHU A SMYJbCHUHN JIUMEPOB AJIKUJIKETEHOB
N MOJUPUILITNPOBAHHBIX CMOJISAHBIX KUCJIOT
B HEJIJIIOJIO3HBIX U MAKYJIATYPHbBIX CYCIIEH3UAX
JJIA TIOJTYYEHU A BBICOKOKAYECTBEHHBIX BUJIOB BYMAI'H U KAPTOHA

AnnoTanus. V3y4eHs! 0cOOCHHOCTH NPUMEHEHHUS ITPOKJIEHBAIOIINX IMYIbCHI UMepoB ankmikeTeHoB (AKD) u cmo-
JISTHBIX KUCIIOT, MOTU(PUIUPOBAHHBIX MOHOATHIILEIO30bBMaienHaToM (TM) u moHoaTanonamuaoM (TMAC-3H), mist ru-
IpohoOH3aMK BOJIOKHHUCTBIX CYCIIEH3HH, COACp)KAIINX MEpBUUHBIE (LEJITI0N03Y CyIb(paTHyIo (HeOeneHyo u OeleHyIo) u3
XBOMHBIX U JIUCTBEHHBIX TIOPOJI IPEBECUHBI) U BTOPUYHBIC (MaKyIaTypy) noinypadpukarsl, oTnvaomuecs GpakiiuOHHBIM CO-
CTaBOM U cTemneHbto momona (2570 ° I1IP). Conepikanue 4acTUIl qucriepcHoi $hasbl amynbenit Bappuposaiu ot 0,08 1o 0,30 %
st AKD u ot 0,20 110 2,00 % st TM n TMAC-3H. YceranosieHo, uto runpododusupyiomee aeiicteue smynscuiit AKD, TM
n TMAC-3H noBbImiaeTcs mpy 3aMeHe BTOPHYHBIX BOJIOKHUCTHIX 10Ty(haOpHUKaToOB HA NEPBUYHEIE; OHO 3aBHCHUT OT CTCIICHH
MIOMOJIa BOJIOKHHUCTOH CYyCHEH3HH U ee (PPaKIIHOHHOT0 cocTaBa. OCOOCHHOCTh MPHUMEHEHHSI SMYIbCUH JUMEPOB AJTKUIKETCHOB
3aKJII0YaeTcsl B CIOCOOHOCTH €€ YacTHIl 00pa30BhIBaTh THAPOPOOHBIE B-KeTOAPUPHBIE CBSI3H C THAPOKCHIBHBIMHU I'PyTIIaMU
BOJIOKOH, KOJTMYECTBO KOTOPBIX 3aMETHO BO3PACTAET NPH HCIOIb30BAHUU IIEUTIONIO3HBIX BOJIOKOH BMECTO MAaKyJaTypPHBIX.
OcobenHoCThIO TIpMeHeHHs kKaHU(oabHBIX dMylbeuid TM u TMAC-3H sBisieTcst uX crocoOHOCTh 00pa30BBIBAaTh MPOKJIE-
MBAIOIINE KOMIUIEKCH B MPUCYTCTBUH JIEKTPOIUTA, YTO MO3BOJISIET 00ECIEUNTh MX DJIEKTPOCTATHYECKOE B3aNMOJCHCTBUE
C TTOBEPXHOCTBIO BOJIOKOH (I[EJUTIONIO3HBIX M MakKyJIaTypHbIX). [IpenmymectBom smyiascuun TMAC-3H no cpaBaenuio ¢ TM
SBIISICTCS] BOBMOXKHOCTD CHIIKEHHSI COAEPIKAHUS JaCTHUI] TUCTIepCHOH (a3bl B 1,8—6,6 pa3za mpu 0JHOBPEMEHHOM JOCTHIKCHUH
BBICOKOIT THAPO(GOGHOCTH (BITHTHIBAEMOCTb TTPH OXHOCTOPOHHEM CMAYMBAHHH He MpeBbIimaeT 21 1/M) i COXpaHEHHH MepBOHa-
YJaJbHON MPOYHOCTU OyMaru 1 KapToHa.

KiroueBble ci10Ba: MpoKJIEHBAOIINE SMYJIbCHH, LIEJII0NI03a, MAKYyJIaTypa, MEXaHU3M IPOKJIeHKH, Oymara, KapToH, TU-
npohoOHOCTH, TPOYHOCTH
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FEATURES OF APPLICATION OF ALKYLKETENE
DIMER EMULSIONS AND MODIFIED RESIN ACIDS IN CELLULOSIC AND WASTE SUSPENSIONS
FOR OBTAINING HIGH-QUALITY TYPES OF PAPER AND CARDBOARD

Abstract. The features of the use of sizing emulsions of alkyl ketene dimers (AKD) and resin acids modified with mono-
ethyl cellosolve maleate (TM) and monoethanolamine (TMAS-3N) for hydrophobization of fibrous suspensions containing pri-
mary (sulphate cellulose (unbleached and bleached) from coniferous and hardwood) and secondary (waste paper) semi-finished
products, differing in fractional composition and degree of grinding (2570 °SR). The content of particles of the dispersed phase
of the emulsions varied from 0.08 to 0.30 % for the AKD emulsion and from 0.20 to 2.00 % for TM and TMAS-3N. It has been
established that the hydrophobic effect of AKD, TM and TMAS-3N emulsions increases when secondary fibrous semi-fi-
nished products are replaced with primary ones; it depends on the grinding degree of the fibrous suspension and its fraction-
al composition. A feature of the use of alkyl ketene dimers emulsion lies in the ability of its particles to form hydrophobic
3 -ketoether bonds with hydroxyl groups of fibers, the number of which increases singnificantly when cellulose fibers are used
instead of recycled ones. A feature of the use of TM and TMAS-3N rosin emulsions is their ability to form sizing complexes
in the presence of electrolyte, which makes it possible to ensure their electrostatic interaction with the surface of fibers (cellu-
lose and waste paper). The advantage of the TMAS-3N emulsion as compared to TM is the possibility of reducing the content
of particles of the dispersed phase by 1.8—6.6 times while achieving high hydrophobicity (absorption with one-sided wetting
does not exceed 21 g/m?) and maintaining the original strength of paper and cardboard.
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Beenenue. [Ipy M3roToBIeHNH BHICOKOKAYECTBEHHBIX BUJIOB OyMaru v KapTOHA TPaJULMOHHO HC-
MTOJIB3YIOT KOMILIEKC BCIIOMOTATEIBHBIX XUMUYECKHNX BEIIECTB, KOTOPHIE MPUIAIOT TOTOBOW MPOIYK-
uuu TpedyeMble cBOicTBa (TruIpo()OOHOCT — MPOKIJIEHBAIOIINE SMYIbCHH, TPOUYHOCTD — MOJIMAMHUIHbIC
CMOJIBI, KATHOHHBIN KpaxMal ¥ T. J.). B HacTosimee Bpemst Juisi ruapododuzanmu Oymarn u KapToHa
MIPUMEHSIOT KaHU(OIbHBIE U CHHTETHYECKUE TIPOKJIEUBAONIUe dMYyIbcu. K KaHU(OIBHBIM TPOKIeH-
BAIOIIMM BEIECTBAM OTHOCSATCS ACTO0Opa3HbIl Kieh Mapku TM, pecTaBsonUi coO00H HeHTpau-
30BaHHBINA PAaCTBOPOM THAPOKCH[A HATPHUS MPOAYKT MOAM(DHUIIMPOBAHUS CMOJISHBIX KHCIIOT TaJIJIOBOH
KaHU(OIH MOHOATHJIIIEIIIO30JIbBMAJICHHATOM, U KieeBas kanudonbHas komnozuuss TMAC-3H, conep-
JKalas YaCTUIHO HEHTPaIM30BAHHYIO THAPOKCHIIOM HATPUS CMECh MaJICHHE3UPOBAHHOW TaJIJIOBOW Ka-
HU(OIN 1 aMUI0B CMOJISTHBIX KUCIIOT, CTA0UIM3UPOBAHHYIO PACTBOPOM Ka3eHHATa aMMOHHS, a K CHHTe-
TUYECKUM — TUMEPHI aTKIIKeTeHOB (manee — AKD) [1-4].

Ucnonb3oBanue xaHUQOIBHONW dMyiabcur TM OCHOBAaHO Ha KOJUIOHMTHO-XMMHYECKOM B3aWMOJICH-
CTBHH TPOKJICHBAIOLINX KOMIUIEKCOB C aKTUBHBIMH PEaKIIMOHHOCIIOCOOHBIMU THAPOKCHIIBHBIMU TPYII-
MaM¥, HaXOMASIIIIMMHUCS Ha TIOBEPXHOCTH BOJOKOH (IIEJITIONO3HBIX W MaKyJaTypHBIX), & CHHTETHYECKOH
smynbeur AKD — Ha XMMHUYECKOM B3aMMOJICHCTBHHU €€ KapOOKCHIIBHBIX IPYIII C PEaKIIMOHHOCTIOCOOHBI-
MH THJIPOKCHUIIBHBIMH TPYIITIAMH LIEJUTIONO03bI.

KanuonbHbie SMynbCHE C COAECPKAHUEM CYXUX BEIIECTB 2—5 % IMONyYaroT IMyTeM CMENIWBaHUS
C BOJIOM macTooOpa3Horo mpoaykra (comepkanue cyxux BeriectB 60—70 %). B ominuue oT cuHTETH-
yeckoit amyinbcnn AKD xaHudonpHyo sMynberto TM UCTIONB3YIOT I TPOKJIEWKH BOJIOKHUCTHIX CY-
CTICH3H, MOYUYSHHBIX M3 MEPBUYHBIX (LIEJITIOIO3bI) U BTOPHYHBIX (MaKyJaTypbl) BOJIOKHUCTHIX MOy (ha-
OpukatoB. JlIocTONHCTBOM KaHU(DOTHLHOU MPOKJIICHKN OyMa)KHBIX MacC SIBJISICTCS Tak)ke Oojiee HU3Kast
TeMIeparypa Ha CTaguu TepMooOpadboTku Oymaru u kaptoHa (110120 °C), yTo moBbILaeT 3HEProdd-
(heKTHBHOCTH TIpolecca UX U3rOTOBJICHHUS [5].

Omynbcust AKD mposiBiser cBoro 3hGEeKTHBHOCTh MPEUMYIIECTBEHHO IS IIEIITIOI03HBIX BOJIO-
koH. CrnoxkHOCTh TpuMeHeHus smynbcuid AKD B MakynaTypHBIX CYCIEH3UAX OOycIOBJIeHA OJOKH-
POBKOH (TTOJTHOM MITH 9aCTHYHOW) THAPOKCIIIBHBIX TPYIIT BOJIOKOH paHee BBEICHHBIMH XUMHYECKIMHU
BEIIECTBAMU, MPEACTABISIOIMMH cOO0W YacTULbl gucnepcHol ¢asbl (manee — YD), otnuuaromue-
cs1 mpuponon u cTpykrypoit. lllupoko nmpumensemsie smynscun AKD (Fennosize KD 225YP, AKD-
KV-150HP, Dumar VP 738 u np.) oTnu4aroTcss BUIOM U COIEP)KaHHEM CTAaOMIIM3UPYIOMINX BEIIECTB.
I'mapodobusupytomee aeiicteue smynbeun AKD 3akitodaercss B 00pa30BaHUU CIOKHBIX 3(QUPHBIX
CBsI3€i Ha CTaJIUU TepMOOOpadoTKM Oymaru u kapToHa [6, 7] mpu temmneparype 130—135 °C. [1pu 6omnee
HU3KOH TemmepaType cHukKaeTcs 3(PPEeKTUBHOCTH THIpohoOu3upytomero aeicTeus smynbcuu AKD
Ha [EJUTIOJIO3HBIE BOJIOKHA, TIOCKOJIBKY HE BCE MOJIEKYJIBI TUMEPOB AIKUIIKETEHOB y9acTBYIOT B 00pa-
30BaHUU TUAPOPOOHBIX B-KETOIPUPOB.

Cy1iecTByonMe TeXHOJIOTUH TPUMEHEHHSI CHHTETHUSCKUX M KaHU(OIBHBIX SMYJIbCUH OCHOBAHBI
Ha pa3pabOTaHHBIX MPAKTUYECKUX PeKOMEHAIuAX [8—12] nnu moxbope B MpOU3BOICTBEHHBIX YCIOBH-
SIX MPEANOYTUTENBHOTrO conepxkanus YJID npokinenBaommux U APyrux XUMHUYECKUX BeUIecTB (QyHK-
[IHOHAJIBHBIX W TIPOIECCHBIX), 00ECNeunBarOMNX TOTyYeHHE BBHICOKOKAYECTBEHHBIX BHJIOB OyMmaru
U KapTOHA, OTIIMYAIOIINXCSl CBOMCTBAMH U 00JIACTHIO TPUMEHEHHSL.

Jns pemeHust CyImeCTBYIOUIUX aKTyalbHBIX HAYYHO-TEXHHYECKHMX MPOOJIEM W TOBBIMICHHS Ka-
yecTBa OyMaru ¥ KapTOHA MEPCHEKTUBHBIM SIBIISIETCS MCIOJIB30BaHHUE arperaTUBHO YCTOWYUBEIX BBI-
COKOCMOJISIHBIX MTPOKJICHBAIOIINX dMYJIbCUI Ha KaHU(OJIBHON OCHOBE, TIO3BOJISIONIUX OCYILIECTBISATh
nporecc TUAPOoGOOU3aHH TEITION03HEIX U MaKyJlaTypHBIX CYCIIeH3WH B HeWTpanbHOW cpene (pH
6,5-7,2). Crabunu3anvu U MOBBILICHUIO arperaTUBHON YCTOWYMBOCTH BBICOKOCMOJISTHBIX KaHU(OIBHBIX
AMYJIBCHH CITOCOOCTBYIOT BBEJICHHBIE B COCTAaB MPOKJICUBAIONINX BEIIECTB KATHOHHBIE a30TCOACPIKAIIIE
COeMHEHUs (HaIpuMep, Ka3eMHaT aMMOHHS), KOTOPbIE YJIy4IIatoT COPMUPOBAHHBIE CTPYKTYPHI IPO-
KJICUBAIOIINX KOMILIEKCOB, IIPEIOTBPAIIAIOT UX arperupoBaHue [13] u mMo3BOJSIOT OCYIIECTBISITE MPO-
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Puc. 1. OcHOBHEBIE BeIIECTBa B COCTaBE MPOKJIEHBAIONINX BEMIECTB: a — sMynbcun AKD;
b — karudonpHOTO KItest Mapku TM; ¢ — kieeBoit kKaHupoapHOH Komnozunun TMAC-3H

Fig. 1. The main substances in the composition of sizing agents: a — AKD emulsions;
b —rosin glue brand TM; ¢ — adhesive rosin composition TMAS-3N

LecC MPOKJIEUKHU B PEKUME reTepoafaryisnuu [14], xapakTepu3yomuiicss paBHOMEPHBIM pacIpezese-
HueM Meskux YJID Ha NOBEPXHOCTH BOJIOKOH.

IIpenmymecTBoM pazpaboTanuoii B benopycckom rocyaapcTBEHHOM TEXHOIOTHISCKOM YHUBEPCH-
TeTe KyeeBoi kanuQoapHOoN KoMmo3uinn TMAC-3H [15] mo cpaBHEHHIO C TPAAUIIMOHHO IIPUMEHSsE-
MBIMH MTPOKJIEUBAIOIINMHE BemecTBamu (puc. 1, a u b) iBIAETCSA UCMOIB30BaHNE B €€ COCTaBE aMHUJIOB
CMOJISIHBIX KHCHOT (puc. 1, ¢), monyyeHHBIX MOAU(PHUIIMPOBAHNEM TAJIJIOBOM KaHHU(OIM MOHOATAHO-
amuHOM 11pH 170 °C.

[Ipumenenre aMHA0B CMOJISTHBIX KHCJIOT KaHU(OJIW TO3BOJSET, MO HAIleMy MHEHHIO, CMECTUTD
MIPOLIECC MPOKJIEHKN M3 PEeKMMa TOMOKOATYJSLHUH B PEXHM TeTepoafaryisiiud, 4TO CHOCOOCTBY-
€T MaKCHMaJIbHOMY COXPaHEHHIO I€PBOHAYAJIBHOW MPOYHOCTH HCXOAHBIX BOJOKHHUCTBIX MONyda-
OpukaroB. [lockombKy Tporeccsl MPOKJIEHKH U YIPOYHEHUS SBISAIOTCS KOHKYpupylomumu [16, 17],
TO TIOBBIIIEHUE THUIPO(POOHOCTH OyMarm M KapTOHA COMPOBOXKIACTCS YXYAIICHHEM WX IMPOYHOCTH.
JlomoTHUTETPHO aMUABI CMOJISTHBIX KUCJIOT KaHU(OJIN, Ha HAIIl B3TIISIA, CIOCOOHBI 00pa30BBIBAThH BO/IO-
POIHBIE CBS3H C TUAPOKCHUIBHBIMH TPYIIIIAMH MaKPOMOJIEKYJT LIEJUTIONIO3BI, YTO CIOCOOCTBYET KOMITEH-
CaIlMy TIOTEPH MPOYHOCTH OyMaru ¥ KapToHa MPHU UX THAPOGOOH3aIIHH.

Nmeromascs B HAyYHOH W TEXHUYECKOH JUTepaType uHpopMmaius 06 0COOCHHOCTAX MPUMEHEHN S
CHHTETHYECKUX M KaHU(OIBHBIX IMYIbcui [1-18] He mo3BomseT oueHUTh ekt ux ruapododmusu-
pyroIero aeicTBUs Ha OymMary U KapTOH M MOTEePI0 MU MEPBOHAYAIBHON MMPOYHOCTH, TIOCKOJIBKY H3-
BECTHBIE 3aBUCHMOCTH TIOIYUEHBI B Pa3HBIX YCIOBHIX: CTETIEHb ITOMOJIA HCIOJIB3YEMBIX BOJIOKHHUCTHIX
noyGpaOprKaToB (IEPBUYHBIX — PA3TUYHBIX BUJIOB IIEJITION03bI; BTOPUYHBIX — MaKyJIaTypbl) U COMEP-
’KaHUE B BOJIOKHUCTBIX CYCIIEH3HSIX HECOIOCTABUMBIX KOJHUYECTB MPOKJICHBAIOIINX IMYIbCHH (IrMe-
POB aNKMJIKETEHOB U MOAM(DHUIIMPOBAHHBIX CMOJISHBIX KUCIIOT).

OTcyTCcTBHE HayYHO OOOCHOBAHHBIX MPAKTHYECKUX PEKOMEHAANNI mpuMeHeHus smynbenii AKD
1 MOIM(UIIMPOBAHHBIX CMOJISTHBIX KHCJIOT B COMOCTABUMBIX YCIOBHIX 00yCIOBIMNBAET aKTyaJbHOCTD
HACTOSIIEH pabOThI ¢ HAYYHOH W MPAKTUYECKON TOYEK 3PEHHUSL.

Lexs paboThl — H3yYUTh OCOOCHHOCTH M OLEHUTH 3(P(EKTUBHOCTH MPUMEHEHUS] CHHTETHYECKUX
(mumepoB ankuiakereHoB) U KaHU(ONbHBIX (TM 1 TMAC-3H) amynbcnii B ENITIONO3HBIX  MaKyJa-
TYPHBIX Maccax B COMOCTABHUMBIX YCIOBHUSX.

Jas MoCTIKEeHUs TIOCTABIIEHHOW 1MW ObLTM CPOPMYITMPOBAHBI M PEIICHBI CIIENYIONIUE 3a/1auH:
oTIpenesIcHbI 0OCOOCHHOCTH TUAPOGOOU3UPYIOMIETO ACUCTBUS CHHTCTUUYCCKON (IMMEpPOB alKUIKETE-
HOB) ¥ KaHU(ONBHBIX (MOAN(DHUIIMPOBAHHBIX CMOJISTHBIX KUCIIOT) SMYJIBCHIA Ha OyMaKHbIE MacChl U3 TIep-
BUYHBIX (II€JUTIOT03BI) U BTOPUYHBIX (MAaKyJIaTyphl) BOJIOKHHUCTHIX MONTY(haOpUKaTOB M OKa3bIBAEMOE MU
BIIMSTHUE Ha CHIDKEHHE TePBOHAYAIBHON MPOYHOCTH Oymaru (AJIEMEHTAPHBIX CIIOEB KapTOHA); MPOBECH
COTIOCTaBUTEIBHBINA aHATN3, KOTOPHIH MMO3BOJINII OMPEIEIUTH MPEATIOYTHTEIEHOE COJIepKAHUE TTPOKJIe-
MBAIOIINX dMYJIBCHI B OyMaKHBIX Maccax JIJIs TIOTyYeHUs BRICOKOKAUYECTBEHHBIX BUJOB OyMaru u Kap-
TOHA C BBICOKOW THAPOGOOHOCTHIO X TPOYHOCTBHIO.
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Marepuanbl U MeTOABIL. [IJ1s1 MOTy4eHUs] BOJOKHUCTBIX CYCIIEH3MI HCIOJIb30BAaHbI YETHIPE BUIA
BOJIOKHUCTOTO Tonydadpukara: memiono3a cyibpaTHas HeOeneHas XBoWHas (majee — meiutonosa |,
I'OCT 12765—-88), uenmtono3a cynbdarHas Oenenast xBoiHas (ganee — nesmonosa 2, FOCT 9571-89),
LeJuIIoNno3a cynbpaTHas OeneHash M3 JIMCTBEHHBIX TOPOA JpeBecHHbl (manee — nesmtonoza 3, [OCT
14940-96) n makynarypa mapku MC-5 (manee — makynarypa). X moxBepranu cHauanza pociycky B J€3-
unTerparope bBM-3, a 3arem paszmony Ha naboparopaoM poiute (ISO 5264/1) no nony4eHus: BOJIOKHUCTOMH
CYCIEH3UH €O cTeneHbio momona 25, 40 u 70 ° LIIP. Crenenp nomona onpexensinu Ha npudope CP-2T
(ISO 5267/1) mo 'OCT 14363.4—89. 151 kax 101 BOJIOKHUCTOH CYCIIEH3UU HCCIEA0BaIN (PPAKIIMOHHBIH
coctaB Ha ycraHoBke Messer Buche (Bauer McNett, BenukoOpuTtanus) ¢ GuUIbTPYIOLIMMHI CETKaMHU Ce-
yenueM 200, 100, 50 u 20 me, uto coorBeTcTByET 1,19, 0,59, 0,29 1 0,14 MM. J{11s1 KICXOAHBIX BOJIOKHU-
cThIX cycniensuit onpenensuin pH na mpubope HANNA PH 212 (Hanna Instruments, ['epmanmus).

B npuroroBiieHHBIC BOJIOKHUCTBIE CYCIIEH3MU NOOABISUIA HCCICAYEMbIC SMYJIbCHH JAMMEPOB all-
KHJIKETEHOB M MOIU(MHUIIMPOBAHHBIX CMOJITHBIX KHUCIOT KaHU(oiu. KoHneHTpauus pabounx sSmMyiib-
cuit coctasisina 2,00 %. Conepxanne YJID B mpokjeeHHbIX OyMaXXHBIX Maccax MpH HCIOIb30BaHUH
amynbeun AKD (Fennosize KD 225YP) ysenuuuBanu ot 0,08 10 0,30 % oT aGCOIMOTHO CyXOro BO-
JOKHa (7anee — a. C. B.), a IpH ucnonb3oBanuu smynbcuit TM 1 TMAC-3H — ot 0,20 mo 2,00 % ot
a. c. B. B kaxxziom ciyuae oOecrnieunBanu paBHoMepHoe pacnpeneneane YD B MeKBOTOKOHHOM MPO-
CTpPaHCTBE MyTEM HENPEPHIBHOIO MEpEMEIINBAHUs JUCIIEPCHON CHUCTEMBI B T€ueHHe 5 MUH. [{ns ka-
XKI0H MmoiydeHHol nucnepcHoi cuctemsl onpenensau pH. [Ipu ucnons3oBanny kKaHU(OIBHBIX SMYJITb-
cuit TM u TMAC-3H B OymaskHbIe Macchl JOOABISIN 3IEKTPONUT 10 AOCTHXeHUs: pH cpensl, 3Ha-
YeHHE KOTOPOro HaXOJWJIOCh B Kucion (4,8—5,4) u HelitpanbHoU (6,5—7,2) 00/1aCTH COOTBETCTBEHHO.
B kagectBe anexTponuta ucnoiaszoBanu 10 %-neiii pactBop cynbdara amromunus (OCT 12966-85).
OGpas3ibl GyMaru (3MeMeHTapHEIE CIIOM KapTOHA) MACCOEMKOCTH0 80 I/M° HOTyYaIy HA INCTOOTIHBHOM
anmapare Rapid-Ketten (Ernst Haage, I'epmanus) npu temnepatype cymku 100—105 °C ¢ nocnenyromei
ux TepmMoodpaboTkoit Ha ckopocTHOl cymmike LABTECH SD24E (Labtech Instruments Inc., Kanana).
Temneparypa TepmMooOpadboTKu pu uctoiab3oBanuu amMyiabcun AKD cocrasmsina 130 °C, a mpu npume-
neann TM u TMAC-3H — 120 °C. I'mnpodobrocTs 006pa3noB Oymaru (3eMEHTapHBIX CIOEB KapTOHA)
XapaKTepHU30BaJIU BIUTHIBAEMOCTBIO IIPU OJJHOCTOPOHHEM CMauyMBaHUH, KOTOPYIO OMPEAEISIH 110 METO-
ny Ko66a (ISO 535-91), a mpoyHOCTb — pa3pbIBHOW AJIMHOM, PACCYUTAHHON 1O CTaHAAPTHOH METOAHU-
ke (I'OCT 13525.1-79) ¢ ucronp30BaHUEM Pa3pyLIAOIIETO YCHUIIHS B CYXOM COCTOSIHHH, OIPEICISeMOr0
Ha ropu30HTaIbHON pa3pbiBHON MamnHe SE062/064 (Lorentzen&Wettre, LlIBenns).
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Puc. 2. BausiHue IPOAOIKUTEIBHOCTH CTaIMK PA3MOJIa Ha CTEIEHb TIOMOJIa BOJIOKHHCTBIX CyCIEeH3HH (@)
U pa3phIBHYIO JUIMHY 00pa3unoB Oymaru (b), U3TOTOBICHHBIX U3: / — LENITION03HI 1,
2 — LeJUTIONO3bI 2, 3 — LEeJUII0N03bI 3 U 4 — MaKyJIaTyphl

Fig. 2. Influence of the grinding stage duration on the grinding degree of the fibrous suspension (a)
and breaking length of paper samples (b) made from: / — cellulose 1, 2 — pulp 2, 3 — pulp 3 and 4 — waste paper
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Pe3yabraThl U X 00cy:kaeHHe. Pe3yabraThl HccieoBaHus TIOKa3an (puc. 2, @), YTO BHJI BOJIOK-
HUCTOTO noiy(adpukaTa OKa3bIBaeT 3HAYUTEIBHOE BIUSHUE HA MPOAOJIKUTENBHOCTD CTalUU Pa3Mo-
Ja, Ha KOTOPOH MOCIeJOBAaTENIbHO MTPOTEKAI0T Mporecchl Hadyxanus (nmpouecc 1 npu 15-25 °1IP), ¢u-
opmwimupoBanus (mporecc 2 mpu 25—70 °IIIP) u ykopodeHus: BoinokoH (mpomecc 3 mpu 70-95 °IP).
CreacTBHEM 3TOTO SBISCTCS U3MEHEHUE Pa3pBIBHON JUIMHBI 00pa3IioB OyMaru (3JIEeMEHTApHBIX CIIOCB
KapToHa) (puc. 2, b).

Jns uccnenoBanus Biausiaus cogeprkanus YJ1D npoknenBarommx smynbenii (AKD, TM u TMAC-3H)
Ha TuAPo(GOOHOCTH U MPOUHOCTH 00Pa3LOB OyMaru (3JIEMEHTAPHBIX CIIOEB KapTOHA) UCIONB30BaIH Le-
JIIOJIO3HBIE (TPU BUJA) U MAKyJIaTyPHYIO BOJIOKHUCTHIE CYCIICH3UHU CO CTEMEeHbI0 momona 25, 40 u 70 °IP,
oTHyaronecs: (pakMOHHBIM COCTABOM M CPEITHEB3BEIICHHOM JUTMHOM BOJIOKOH (Tabu. 1). Kputepuem
OTIeHKH THAPOHOOHOCTH 00pa3IoB OyMaru (3JeMEHTAPHBIX CJI0E€B KapTOHA) BRIOpaH MOKA3aTeNh «BITH-
TBIBAEMOCTb ITPU OTHOCTOPOHHEM CMadyuBaHUMy. [[J1s1 BRBICOKOKaYeCTBEHHBIX BUJIOB OyMaru u KapToHa
OH He JOJDKEH IpeBbimath 21 /v,

Tab6nuna 1. BausiHue cTeneHH MOMOJIa BOJIOKHUCTBIX CyCIIeH3Hii HAa NX (PPAKIIMOHHBIN cOCTaB
H CpeHeB3BeIeHHYI0 JUITMHY BOJIOKOH

Table 1. Influence of the grinding degree of fibrous suspensions on their fractional composition
and weighted average length of fibers

Coaepxanue dppakiuu, %
CTCHCHB CPCI(HCB?;BCLHCHHB.SI JUIHHA
nomonna, °IIP DA3MEPEI AHEEK CHT, MM BOJIOKOH, MM
’ 1,19 | 0,59 | 0,29 | 0,14 | senee 0,14 ’
Lennonosa cynbpamuas nebenenas xeounas (yeanonosza 1)
25 64,5 13,9 12,9 8,3 0,3 2,08
40 55,1 11,8 18,3 11,9 2,9 1,86
70 31,0 23,4 20,9 17,8 6,9 1,56
Lennionosa cynopamuas benenas xeounas (yeanionosa 2)
25 58,9 15,1 14,5 10,3 1,1 2,29
40 494 14,0 19,7 13,2 3,8 1,85
70 17,5 21,2 29,9 243 7,1 1,48
Lenntonosa cynvgpamuasn benenas uz 1cmseeHHbvIX NOPoO Opesecunsvl (Yeanionosa 3)
25 0,2 11,9 52,8 30,7 4,4 0,80
40 0,1 8,2 50,1 35,6 5,9 0,62
70 0,1 5,5 31,3 51,5 11,6 0,54
Maxynamypa

25 43,7 14,1 24,0 14,8 34 1,33
40 24,2 16,7 28,1 23,4 7,6 1,04
70 7,6 17,4 34,7 29,2 11,1 0,75

YcranoBneHo (puc. 3, @), YTO MOBBILICHUE CTENECHU IOMOJIA BOJOKHUCTBIX CYCHEH3WH OT 25 10
70 °1IP (kpuBble /—3) cOMpOBOXKAAETCS CHUKEHHEM BITUTHIBAEMOCTH MPH OJHOCTOPOHHEM CMadnBa-
HHUH 06pa3IoB OyMarH (3MeMEHTapHBIX CIOEB KapToHa) ¢ 104 10 84 r/M”. DTOT MONOKUTEIBHBIH S dheKT
0OBSICHSIETCSl YBEITMUECHUEM YHCIIa OTPHUIIATEBHO 3apSKEHHBIX THAPOKCUIIBHBIX TPy HA MOBEPXHO-
CTH BOJIOKOH 32 c4eT MX (puOpMIIIMPOBaHUS HA CTaJUH pa3Mola H, CJIeJ0BaTebHO, KOJTUYECTBOM 00-
pa3oBaHHBIX THAPOGOOHBIX B-KeTOI(UPOB B ciydae UCTONIb30BaHus dMylnbcui AKD 1 ocakieHHBIX
MPOKJICHBAIOIINX KOMIIJICKCOB B CIIydae MpUMeHeHUs! KaHUonbHbIX sMynbeuit TM u TMAC-3H.

Iomyueno, uro THIPOGOOHOCTH 00pa3IoB Oymaru (AIIEMEHTAPHBIX CIOEB KapToHa) (pHC. 3, a) mpH
UCIIOJIb30BaHUM 3MyJibcud AKD 3aBUCHT OT CTENeHH IOMOJIAa IPUMEHSEMBbIX BOJIOKHHUCTBIX CYCIICH3UH.
[oBbrmenue crenenu nomomna ot 25 go 70 °LIP (kpuBbie /—3) cOCOOCTBYET CHUIKCHUIO COJCPKAHUS
YJId B mpokiieeHHBIX OyMaxkHbIX Maccax ot 0,35 o 0,15 % or a. c. B. [lonyueHHast 3aBUCUMOCTh XapaK-
TepHa IS UEIUIIONO03bI Cyib(aTHON HeOeneHol XBOHHOM (LeJUTI0N03b! 1) He3aBUCHMO OT BUA IIPUMEHsIe-
MBIX IPOKJICHBAIOIINX SMYJIbCHH.
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Puc. 3. BnutsiBaeMOCTb TpY OAHOCTOPOHHEM CMauyMBaHUU (a) ¥ pa3pbiBHas AnuHa (b) o0pa3noB Oymaru,
M3rOTOBJICHHBIX U3 LIEJUIIOJIO3HOM cycnieH3uu (Lesuiioio3bl 1) co crenenbto nomona 25 °LHIP (7),
40 °LIP (2) u 70 °LIP (3) u oTnHyaOMIMXCS cCoaep)aHueM YacTull nucrepcHoit gasst AKD, TM u TMAC-3H

Fig. 3. Absorption at one-sided wetting () and breaking length (b) of paper samples made from
cellulose suspension (cellulose 1) with a grinding degree of 25 °SR (7), 40 °SR (2)
and 70 °SR (3) and differing in the content of particles of the dispersed phase AKD, TM and TMAS-3N

Wcnonp3oBanne kanudoasHbIX aMyinbcnii TM 1 TMAC-3H ¢ conepxanuem YJID B mpoKICCHHBIX
Ooymaxxknbix Maccax 2,00 u 0,30 % oT a. c. B. COOTBETCTBEHHO 00€CIEUNBACT BHICOKYIO BIUTHIBAEMOCTD
IIPU OJTHOCTOPOHHEM CMayMBaHUU 00pa3loB OyMaru (3JIEeMEHTApHBIX CJIOCB KapTOHA), H3TOTOBJICHHBIX
n3 1esutono3el 1 (puc. 3, a) co crenenwio momona cycrnensuu 25 °IIP (kpuas /). IloBeimenue cre-
reHu nomona ot 25 go 40-70 °IIP (kpuBbie 2 u 3) conpoBOXKaaeTCcs HEOOXOMUMOCTBIO yBEIHMICHUS
coaepkanust YJ1D B OymMakHBIX Maccax, KoTopoe il Kann(ponpHbIX dMynbeuid TM u TMAC-3H oT-
nnyaetcs u coctasiseT 0,40 u 0,20 % ot a. ¢. B. cOOTBeTCTBeHHO. JlampbHEIIIee TOBEIIICHIE COACpKa-
Hust 9tux YJID smynbcuii B OyMaXHBIX MaccaxX HE OKa3bIBAET 3HAYMTEIBHOTO BIHSHUS HA TIOKA3aTeNb
BIIUTHIBAEMOCTH TIPU OXHOCTOPOHHEM CMAauMBaHWH, KOTOPBIH CTAOHIM3HPYeTCs Ha ypoBHE 18 r/M” mst
smyscnn TM u 16 r/m® ans TMAC-3H. TTostomy 5 heKkTHBHOCTS ruapohoOH3HPYIOMEro AeHCTRIS
smynbcun TMAC-3H Ha BOJIOKHUCTBIE CYCIIEH3UH, M3TOTOBJIEHHBIE M3 LIEIUIIONO3bI 1, 3aBUCUT OT
CTEIIEHU UX TIoMou1a U Bbiuie B 2,0—6,6 pa3a 1o cpaBHEHUIO ¢ AMyJibcueid TM.

[Tomygeno, 94To MPOYHOCTH 0OPA3IOB OyMaru (IJIEMEHTAPHBIX CIIOCB KapTOHA), COMEPIKAIINX B CBOCH
ctpykrype UJAD AKD, TM u TMAC-3H, 3aBUCHT OT UCCJIeIOBAaHHBIX ()aKTOPOB M BUJIA IIPUMEHIEMbIX
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MPOKJICHBAIOIINX dMYIbcH. DMyibcust AKD 6naronapst oOpazoBaHHIO MPOYHBIX THAPOPOOHBIX B-Ke-
TOO(HUPHBIX CBSI3EH C TUAPOKCHIBHBIMU TPYTIITIAMH TIEIITIOJIO03HBIX BOJIOKOH HE OKAa3bIBAECT CYIIECTBEH-
HOTO BJIMSIHHMSI HA CHM)KCHHUE MEPBOHAYAIBLHON MPOYHOCTH 00pa3noB Oymaru (3JIEMEHTapHBIX CIIOEB
KapTOHA), U3TOTOBJICHHBIX U3 IEJUTI0N036I 1 (puc. 3, b), koTopoe coctaBmseT 8,1-10,8 % (kpuBbie /-3).
3HauNTEIBHOE YXYALICHUE POYHOCTH 00pa3oB OyMaru (3JieMEHTapHBIX CJIOEB KapTOHA) IPU HCIOb-
3oBaHuu 3Myascuu TM (ot 18,5 10 24,2 %) MOXXHO OOBSICHUTB, IO HAIIEMy MHEHHIO, 00pa30oBaHUEM
Ha BOJIOKHaX KPYMHOJUCIIEPCHBIX, Pa3HOBEIMKHUX MPOKJICHBAIOIINX KOMILIEKCOB, Pa3Mepbl KOTOPBIX
npesbimaioT 4200 aM [14] u gocturaror 6500 HM, 9TO CONPOBOKAACTCS MPOTEKAHUEM ITpoIiecca Mmpo-
KJICHKH B peKMME TOMOKOAT YJISILIUH.

O} dexTuBHOCTh TPUMEHEHUS MOAN(MUIINPOBAHHBIX CMOJISHBIX KHCIOT B IEJUTIONO3HBIX U MaKy-
JaTyPHBIX CYCIEH3UAX MOBbIIIAETCs pH 3aMeHe sMmysnbcun TM na TMAC-3H 6narogapsi cMemeHHIO
rpolecca MPOKJIEHKN U3 TPaJUIIHOHHOTO peXUMa TOMOKOATYISIIIUU B OoJiee 3(h(HEKTHUBHBIN pPeXKUM
retepoanaryisiquu [14], mpu KOTOpPOM MPOKJIEHBAIOLINE KOMIUICKCHI SIBISIIOTCS MEIKOJUCTIEPCHBIMH
(pa3meps! He npeBprmaioT 200 HM) B CITOCOOHBI PABHOMEPHO PaCIPEAesIThCS U MPOYHO (PUKCHPOBATH-
Cs1 Ha TIOBEPXHOCTH BOJIOKOH, a TaKyK€ MaKCHUMAaJIbHO COXPAaHATh MEXKBOJIOKOHHBIE CBsA3H. ClecTBHEM
ATOTO SIBIISICTCSI MAKCUMAJTFHOE COXpaHEHUE TIEPBOHAYATIHLHON MTPOYHOCTH 00pas3IioB Oymaru (dJeMeH-
TapHBIX cJoeB KapToHa). OO0 3TOM CBUAETEILCTBYET KOMIICHCALIUS MOTEPH MPOYHOCTH MPH UCTIONB30-
Bannu dmynbenn TMAC-3H B 4,5-18,5 pa3za no cpaBHeHHUIo ¢ amMyabcueit TM.

CrnenoBarenbHO, pe3yJIbTaThl HCCIIEA0BaHUS, MTOJyYEHHBIE IPU UCIOIb30BaHUH LEJITION03bI 1, CBU-
JIETENIbCTBYIOT O TOM, 4TO KaHupombHas amyiscust TMAC-3H o ruapodoOusnpyronemMy AeHCTBUIO Ha
OymaskHble Macchl Onmm3ka K amynben AKD u 3Hauntensno spdextusnaee (B 1,8-2,1 pasza) smynbcun
TM. I'mapodoOusnpyromiee NeiicTBHE MPOKICHBAIONINX IMYIBCHI Ha BOJOKHHUCTHIE CYCIIEH3HUH, TIONTY-
YEeHHBIC U3 LIEJUTIONO03bI 1, MOBBIIIAETCS PH YBEIMYEHNHU cTerieHr nomona ot 25 o 70 °LIP. ITo a¢dek-
THBHOCTH HCCJICIOBAaHHBIC SMYJILCHH PACIIONIATalOTCS B CIACHYIOMEH YHOPSII0OYCHHON YOBIBAIOIICH T0-
cienoBatenbHocTH (puc. 3, a): AKD (0,15-0,35 % ot a. c. B.) ® TMAC-3H (0,20—-0,30 % ot a. ¢. B.) > TM
(0,40-2,00 % or a. c. B.). YCTaHOBIICHO, YTO TI0 OKa3bIBAEMOMY CHMIKCHHIO TIEPBOHAYATIFHON IIPOYHOCTH
00pa3uoB Oymaru (3J€MEHTapHBIX CIOEB KapTOHA) 3MYJBCHH MPEICTABICHBI CIENYIOMEH mocieoBa-
TerapHOCTHIO (puc. 3, b): TMAC-3H (1,0-5,3 %) < AKD (8,1-10,8 %) < TM (18,5-24,2 %).

I'mapodobuzanus OymakHbIX Macc (puc. 4, a), TOMyYEHHBIX M3 LEJUIIONO03bl 2, ¢ MCHOJIb30BaHH-
eM smyiscruu AKD moka3zasa, 9To ¢ MOBBIMICHHEM CTETICHU ITOMOJIa BOJIOKHUCTOM CyCIIEH3UH OT 25 110
70 °ILP (xpuBslie /—-3) pernaMeHTHpyeMas THIAPOPOOHOCTh OyMaru (3JeMEHTApHBIX CJIOEB KapTOHA) J0-
CTHTaeTcs nMpH cHrkeHnu coneprkanus Y /1P B 6ymaxkusix maccax ot 0,50 mo 0,15 % ot a. c. B., B TO BpeMs
Kak Ipu puMeHeHnn KanugonsHoi smynseun TM ot 3,15 no 1,00 % or a. c. B., uto Oonblue B 6,3—6,6 pasza.
Onnako 3amena smynbeun TM Ha TMAC-3H mo3BossieT 3HaUnTeIbHO CHU3UTH coaepikanne YD B Oy-
MaxHbIx Maccax ¢ 0,60 mo 0,35 % ot a. c. B, uTo coctapiuseT 2,8—5,2 pa3za. [lonmydeHHble pe3ynbTaThl MOI-
TBEpXKIAIOT TIpenmMytiecTBo sMynbenn TMAC-3H o cpasaenuto ¢ TM. BaxHO OTMETHTB, YTO TIpH CTe-
MICHU TIOMOJ1a BOJIOKHHCTOM cycriers3uu 25 °LLP (kpusas /) conepsxkanne YAD smynscuit AKD u TMAC-3H
B OyMaKHBIX Maccax cormoctaBuMo U coctaBiisieT 0,50—0,60 % ot a. ¢. B. O6 3TOM CBHICTENHCTBYET CHIDKE-
HHE BIUTHIBAEMOCTH IIPH OJJHOCTOPOHHEM CMayMBaHUK 00pa310B OyMaru (3JIeMEHTapHBIX CIIOEB KapTOHA)
ot 21 1o 15 r/m* yxe mipu coroctaBumom coxepxkarnn YD (0,80 % ot a. ¢. B) B GyMaxHBIX Maccax
(kpuBbIe /—3), B TO BpeMsl KaK IIPpX HCIOJIb30BaHUU dMYiIbcuu TM — 6onee 2,00 % oT a. c. B.

CoxpaHEHHUIO TIEPBOHAYAIBHON MTPOTHOCTH 00pasIioB OyMaru (3JeMEHTApHBIX CIIOCB KapTOHA), U3TO-
TOBJICHHBIX W3 HEJUTIONO03bI 2 (puc. 4, b), Hanbonee 3h(HEeKTUBHO CIIOCOOCTBYET MPUMEHEHUE AMYIIBCHH
TMAC-3H, xoTopas 1o cpaBHEHHIO ¢ UcTonb3yeMbMH SMYyIbcHIMUA AKD 1 TM Boie B 1,8-1,9 1 4,2—4.9 pa-
332 COOTBETCTBEHHO.

CrnenoBarenbHo, TuApodoOu3upyromee aericteue dMynbeun TMAC-3H Ha 6yMakHBIE MacChl, U3-
TOTOBJICHHBIC U3 LIEJUIIONO03BI 2, B 2,8—5,2 pa3a BhIIIE [0 CpaBHEHUIO ¢ dMynbcueit TM u B 1,2-2,3 pa-
3a HWXKE, YeM Mpu ucnonb3oBanuu smyibcunn AKD. [lo addekTuBHOCTH THIPOGHOOU3UPYIOMIETO
JEeWCTBUS MCCIICIOBAHHBIC SMYIbCUH Pa3MEIIAIOTCS B CICAYIONEH YHNOPsIOYeHHONW yObIBaromei mo-
cnenoBatensHOCTH (puc. 4, a): AKD (0,15-0,50 % ot a. ¢. B.) = TMAC-3H (0,35-0,60 % ot a. c. B.) >
TM (1,00-3,15 % ort a. c. B.). [lo oka3piBaeMOMY CHUKCHHIO MIEPBOHAYAIEHON MMPOYHOCTH Ha 00pa3I[bI
Oymaru (37IeMEeHTapHBIE CIIOW KapTOHA) MPOKJIEHBAIOIINE dMYIbCUU TPEICTABICHBI CIENYIOMEeH Mo-
CJIeI0BAaTEIBHOCTHIO IO Bo3pacTaHuto (puc. 4, b): TMAC-3H (4,0-13,9 %) < AKD (8,4-11,2 %) < T™M
(21,9-26,4 %).
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Puc. 4. BouteiBaeMOCTh ITpH OJHOCTOPOHHEM CMAauMBAaHUM (@) U pa3pbIBHAs JytiHA (b) 0O6pasnoB Oymarw,
HM3rOTOBJICHHBIX U3 IEJIIIONI03HOHN CyclieH3uu (LIeJUTI0I03b! 2) co cTeneHbio momona 25 °1IP (1),
40 °IIP (2) u 70 °LIP (3) 1 oTIHYAOIIKXCS COAep)KaHHEeM YacTull nucrepcHoit passt AKD, TM u TMAC-3H

Fig. 4. Absorption at one-sided wetting () and breaking length (b) of paper samples
made from cellulose suspension (cellulose 2) with a grinding degree of 25 °SR (1),
40 °SR (2) and 70 °SR (3) and differing in the content of particles of the dispersed phase AKD, TM and TMAS-3N

[Tpumenenne 11emTI010361 3 (pUC. 5, @) B Ka4eCTBE BOJIOKHUCTOTO MOTy(hadpukaTa mo3BOInIO0 yCTa-
HOBUTH, 4TO cofiepkanne YD smynbcun AKD B npokiieeHHBIX OyMa)XHBIX Maccax, 0O0ecrednBaio-
1iee BHICOKYH0 TUAPO(OOHOCTh 00pa3IoB Oymaru (3J€MEHTaPHBIX CJIIOCB KapTOHA), COMOCTABUMO C UC-
MOJIb30BAHHUEM LIEJUTIONO3bI | ¥ 2 1 C MOBBIIICHUEM CTETIEHHU ITOMOJIa BOJIOKHUCTOH CYCIIEH3UH OT 25 /10
70 °ILP (xpusble /—3) cunxaercs ¢ 0,45 1o 0,12 % ot a. c. B. DpdexTuBHOCTH rHAPODHOOU3NPYIOLIETO
nerictBus sMmynbecun TM 1o cpaBHennio ¢ AKD 3HaYNTENBHO HIDKE, UTO IMOATBEP)KAACTCS HEOOXOMU-
MOCTBIO TIOBBIIICHUs conepkanus ee Y/ID B OymakHbIX Maccax B 2,8—7,5 pa3za, 4TO COCTABIISET OT
0,90 110 1,30 % oT a. c. B. MEHEMAIbHAS BIHTHIBAEMOCTH TIPH OJHOCTOPOHHEM cMaunBanuu (16—18 /M)
00pa3noB Oymaru (3JieMEHTapHBIX CJIOEB KapToHA) focTuraeTcs npu compepxanuu YJAD smynscun TM
B NpOKJIeeHHOH OymaxkHoi Macce ot 1,50 no 2,00 % or a. c. B. [Ipumenenne smynscun TMAC-3H no
cpaBHeHnio ¢ TM mo3BosseT CHU3UTHh HeoOxomnmmoe coaepkanne YJ1D B Oymaxkasrx maccax g0 0,50—
0,75 % or a. c. B. DTO CBUJECTENLCTBYET O TOM, YTO d3PPEKTUBHOCTH THAPO(GOOU3NpYIOLIETo NeHCTBUS
smynscun TMAC-3H B 1,73—-1,80 pa3za Beliie o cpaBHEHUIO ¢ aMyiabcueir TM.

CHUXeHHUE NEepBOHAYATIBHOW MPOYHOCTH 00pa3moB OyMmaru (3JI€MEHTapHBIX CJIOEB KapTOHA), U3-
TOTOBJICHHBIX M3 LIEJUTI0NO03bI 3 (pHc. 5, b), mpu ucnonb3oBanuu smynbenit AKD u TMAC-3H sBnsetcs
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Puc. 5. BouTbsiBaeMOCTb IIPH OJJHOCTOPOHHEM CMaunBaHUM (@) ¥ pa3pbiBHas [uirHA (b) 0O6pa3ioB Oymaru,
M3TrOTOBJICHHBIX U3 IICJUTIOJIO3HON CycrieH3uu (LIeUTH0II03bI 3) co cTeneHbio momoia 25 °IIP (1),
40 °LIP (2) u 70 °LLP (3) u oTnr4aroniuxcs conepkanueM yactui aucnepcHoit gpaset AKD, TM u TMAC-3H

Fig. 5. Absorption at one-sided wetting («) and breaking length () of paper samples
made from cellulose suspension (cellulose 3) with a grinding degree of 25 °SR (7), 40 °SR (2)
and 70 °SR (3) and differing in the content of particles of the dispersed phase AKD, TM and TMAS-3N

COTIOCTAaBUMBIM U BapeupyeTcs ot 4,6 1o 6,9 % u ot 4,4 10 6,9 % cooTBeTcTBeHHO. HanbomeItiee BIu-
SHAE Ha CHW)KCHHUE INEPBOHAYAJBLHOW 00pa3IoB Oymaru (dJIEMEHTApHBIX CIIOCB KapTOHA) OKa3bIBaeT
amynbcuss TM, xotopas no cpaBHeHHIo ¢ amyibcued TMAC-3H nokasana pesynsraTsl B 2,3—4,5 pasa
HHUXKCEC.

CrenoBarensHO, 1Mo THAPOGOOU3UPYIOMIEMY AEHCTBUIO OKa3bIBAEMOMY Ha OyMasKHBIE MacChl, H3TO-
TOBJICHHBIE U3 LIEJIITOJIO3HI 3, HCCIIElyeMbIe AIMYJIbCHY TIPENICTABIICHBI CIeAYolIel yObIBatoIeit moceo-
BaTeILHOCTEIO (puc. 5, @): AKD (0,12—0,45 % ot a. c. B.) = TMAC-3H (0,50—0,75 % ot a. ¢. B.) > TM (0,90—
1,30 % ot a. c. B.). Ilo cHM)KeHMIO TIEpBOHAYATIBLHON MPOYHOCTH 00pa3noB OyMaru (3JeMEHTapHBIX CIIOEB
KapTOHA) SMYJIbCUU JUMEPOB AJIKHUIKETEHOB M MOIU(HUITNPOBAHHBIX CMOJISTHBIX KHCIIOT PacIIoIararoTcs
B CIIeAyIOIIeH Bo3pacTaromeii mocnenoBaTenbHocTd (puc. 5, b): TMAC-3H (4,4-6,9 %) < AKD (4,6—
7.5 %) < T™M (16,0-20,0 %)).

OcobeHHOCTRIO TpuMeHeHUsT IMYIbcuu AKD st runpodobu3annm MakyIaTypHBIX Macc (puc. 6, @)
ABJISIETCS TIOJIHASI MJIM YacTH4YHAsl OJOKMPOBKA TMIPOKCHIIBHBIX TPYII LEJUIIOJIO3HBIX BOJIOKOH paHee
BBEACHHBIMH XMMHYECKUMH BelIeCTBaMU. DTO 00bsCHsET Oojiee HU3Koe copepkanue YD smynbcun
AKD B npokneeHHbIX Makynatypabix Maccax (0,12—0,17 % ot a. c. B.) M0 CpaBHEHHUIO C LEJITIONI03HBI-
mu (0,12-0,50 % or a. c. B.).
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Puc. 6. BnuteiBaeMOCTh ITpH OJHOCTOPOHHEM CMAauMBAaHUM (@) U pa3pbIBHAs JTiHA (b) 06pasnoB Oymaru,
M3TOTOBJICHHBIX U3 MaKyJaTypHOH CyclieH3uu (MaKyJIaTypsl) co cTenenbto nomoia 25 °IIP (7),
40 °IIP (2) u 70 °ILP (3) 1 oTnuyaromuxcs copepxanneM dactui aucnepcuoit passt AKD, TM u TMAC-3H

Fig. 6. Absorption at one-sided wetting (a) and breaking length (b) of paper samples
made from waste paper suspension (waste paper) with a grinding degree of 25 °SR (7),
40 °SR (2) and 70 °SR (3) and differing in the content of particles of the dispersed phase AKD, TM and TMAS-3N

YcranoBneHo, 9T0 3¢ (HeKTHBHOCTD THAPO(HOOH3NPYIONIETO AEHCTBUS SMYITHCHI MOAH(DHITIPOBAH-
HbIX cMoustHBIX KucnoT (TM u TMAC-3H) Ha MakynaTypHBIE MacChl COMOCTaBHMa C MX JEHCTBHEM
Ha TeJUTo03HbIe (puc. 3, a—5, a). Janubli (akT moaTBepkaaeT BHICOKYI0 3P (EeKTHBHOCTh dMYIIb-
cuu TMAC-3H nmns runpodoOu3anny Kak NepBUYHBIX (I[EJITI0N036I), TaK ¥ BTOPUYHBIX (MaKymaTry-
PBI) BOJIOKHUCTHIX TonydadpukaToB. Oxaako npumeHenne smyinbcun TMAC-3H o cpaBrennto ¢ TM
MO3BOJIIET CHU3NUTH conepkanne YJID B mpoxneeHHBIX OyMaXHBIX MaccaxX B 2,4-2.5 paza. OO0 sTom
CBUJIETEIICTBYET IPEANoUTUTENbHOE cofepxkanue YD B OyMakHbIX Maccax, H3TOTOBJIEHHBIX U3 Ma-
KyJIaTypbl, KOTOPOE COCTaBIsIeT, % OT a. ¢. B., 0,50—1,20 u 0,20—0,50 nus smynscuit TM u TMAC-3H
COOTBETCTBEHHO.

CHmXeHne MepBOHAYAIBHON MPOYHOCTH 00pa3noB Oymaru (IIeMEHTapHBIX CIIOEB KapTOHA), W3-
TOTOBJICHHBIX M3 MAaKylIaTypHBIX Macc, NMpU Hcnoib3oBannu »Mmyinbcun AKD (puc. 6, b) cocrasis-
et ot 10,0 mo 11,1 %. ComoctaBumbIe pe3yabTaThl HAOIIOMAIOTCS MPU MCTIOJIH30BAHUHN KaHU(DOIBHON
amynbenn TM (8,8—14,5 %). MakcumanbHO COXpaHUTh IEPBOHAYATBHYIO POYHOCTH 00pa3moB Oymaru
(pIeMeHTapHBIX CJI0EB KapTOHA) MMO3BOJISIET BBEJIEHNE B MaKyJaTypHbIE Macchl sMyinbcun TMAC-3H,
cofepxaniyr B cBoeM coctaBe YJID amMumoB cMoistHBIX KucnoT kanupomu. OHa >ddexTnBHEE TIpe-
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MATCTBYET CHMKEHHIO MEPBOHAYAIBHOM MPOYHOCTH 1O CpaBHEHHUIO ¢ dmynbcnedl TM B 2,8-4,8 pasza
u smynscueid AKD B 2,1-5,5 pa3sa.

CrenoBaTenbHO, UCCIECIOBAHHBIC 3MYIBCUH MO YOBIBAHHIO MX THIPO(HOOU3ZUPYIOMIEro IeHCTBUS
Ha MakyJaTypHBIE Macchl pacHoiaraloTcsi B mocienoBaTenbHocTH (puc. 6, a): AKD (0,12-0,17 %
oT a. ¢. B) > TMAC-3H (0,20-0,50 % ot a. c. B) > TM (0,50—1,20 % oT a. c. B.), a IO CHM)KECHUIO
NEePBOHOYAIBHON MPOYHOCTH 0Opa3noB OyMaru (3JeMEHTapHBIX CJIOCB KapTOHA) B CICAYIOMICH
BO3pacTaroliei nocienoparensHoctu (puc. 6, b): TMAC-3H (1,8-5,1 %) < AKD (10,0-11,1 %) < T™M
(8,8-14,5 %).

CormocTaBUTENBHBINA aHATHU3 PE3YJIBTATOB MIPOBEJCHHOTO MCCIen0BaHus (puc. 3—6) MO3BOJISET yCTa-
HOBUTH OCOOCHHOCTH NMPHUMEHEHUS! dMYIbCUI numepoB ankuikeTeHoB (AKD) n MoanpuumpoBaHHBIX
cmonsiabIxX KUeioT (TM u TMAC-3H) B BOOKHUCTBIX CYCIICH3USX, KOTOPBIE PEACTAaBIICHBI B Ta0. 2.

Tabnuma 2. BaussHue BUIa BOJIOKHUCTBIX CyCl'[eHl}l/Iﬁ Ha 0COOEHHOCTH NMPUMEHEHUS NNPOKJIEUBAKIIUX 3MyJ'll>Cl/lﬁ

Table 2. Influence of the type of fibrous suspensions on the features of the use of sizing emulsions

CozaepixaHHe YaCTHI[ AUCTICPCHOI (a3bl IPOKICHBAIOIINX IMYIbCHIL, % OT a. C. B.
Bux BUJI BOJOKHHUCTBIX CYCIEH3HH
MPOKJICHBAIOIIUX nesuonosa 1 LeJLI0I103a 2 nesIoo3a 3 MaKyJjarypa
MynbCHii cTereHsb momoda, °IIP
25 40 70 25 40 70 25 40 70 25 40 70
AKD 0,35 0,30 | 0,15 0,50 0,30 0,15 0,45 0,35 0,12 0,17 0,15 | 0,12
™ 2,00 0,80 | 0,40 3,15 1,50 1,00 1,30 1,25 0,90 1,20 | 0,80 | 0,50
TMAC-3H 0,30 0,22 | 0,20 0,60 0,50 0,35 0,75 0,60 0,50 0,50 | 0,35 | 0,20

YcTaHOBIIEHO, UTO TI0 YOBIBAHHIO THAPOHOOH3UPYIONIEH CITOCOOHOCTH Ha OyMaXKHBIE MacChl U3 Tiep-
BUYHBIX ¥ BTOPUYHBIX BOJOKHHUCTBIX TONY(HaOpUKaTOB MCCIEAOBAaHHBIE SMYIIbCHU TPEACTABIICHbI Clie-
nyromel mocnenoBaTenbHOCTRI0: AKD > TMAC-3H > TM. Ilpu a3tom smynscus AKD nanGomee 3¢-
¢dexTrBHA TIpU TUAPO(POOH3ANMY TIEPBUYHBIX MONY(HabpHKaTOB (IEITI0N03bI), YTO MOATBEPKIaeTCs
MeHBIINM coepxkanuem ee YJIP B mpokiieeHHbIX OyMa)XHBIX MaccaX, M3TOTOBJIEHHBIX U3 MaKylaTy-
pHI (Tabm. 2). Omynbenn MoauuIupoBaHHbIX cMONISTHBIX KHCTIOT (TM n TMAC-3H) 3¢ exTuBHBI s
rupohodu3auy BOJOKHUCTHIX CYCIIEH3UH, MONYYEHHBIX U3 TMEPBUYHBIX (LIEJUTIONIO3bI) M BTOPUYHBIX
(MakymaTypsl) monyhabpruKaToB, O YeM CBUJIETEIHCTBYET cOMocTaBuMoe conepkanne ux YD B Oy-
Ma)XHBIX Maccax.

Ilomygeno, uto nccnenoBannbie amynbeun (AKD, TM u TMAC-3H) B pa3HOl cTeneHu CHUXKa-
0T TIEPBOHAYAIBHYIO TIPOYHOCTE 00pa3IoB OyMaru (3JIEMEHTAPHBIX CJIOEB KapToHA) (Tadi. 3). 310 OT-
HOCUTCS K TIPOKJIEEHHBIM KaK IIeJIITIOJIO3HBIM, TaK U MaKyJaTypPHBIM BOJIOKHUCTHIM cycneH3usM. [lo
CIIOCOOHOCTH MaKCHMAJIbHO COXPaHSATh MEPBOHAYAIBHYIO MPOYHOCTH HambOonee 3((HEeKTHBHON ABIIS-
ercs smynscuss TMAC-3H (menmmtono3a 1 > makymaTypa > IEIUTI0NI03a 3 > TEJUTI0N03a 2). DMYIbCUS
AKD ycrynaet smynscun TMAC-3H, OCKONBKY €€ TPUCYTCTBUE B IMPOKJIEEHHBIX OyMaXXHBIX Maccax
B OOJIBIIIEH CTENEHN CHIYKAET NMepBOHAYAIBHYI0 MTPOYHOCTH (LeJuTrono3a 3 > nemrono3a 1 > 1nemrosno-
3a 2 > makynarypa). OcoOOeHHOCTBIO TPUMEHEHUS IMYILCUU TM sBJISIETCS TO, YTO CHOPMUPOBAHHEIC
KpyTHOIUCTIEPCHBIE MTPOKJIEUBAIOIINE KOMIIJIEKCH CHUYKAIOT BEPOSITHOCTHh 00pa30BaHMS MEXBOJIOKOH-
HBIX CBA3€H; 3TO OTHOCHUTCA K NMEPBUYHBIM (LIEJUTIONIO3BI) U BTOPUYHBIM (MaKyJaTyPhl) BOJTOKHUCTHIM
nonygadprKaTam, HCIOIB30BaHNE KOTOPHIX BBI3BIBACT CHMIKEHHE MPOYHOCTH 00pa3IoB Oymaru (3ie-
MEHTapHBIX CJIOCB KAPTOHA).

[Ipumenenne kanudoasaoi smynscuun TMAC-3H mo cpaBHenuto ¢ cuaTteTnyeckoit AKD nmeet nBa
OCHOBHBIX TIPENMYIIIECTBA, KOTOPBHIE MTO3BOISIOT MTOBBICUTH SHEPT03(h(heKTHBHOCTH MpoIiecca MOy YeHU S
BBICOKOK@4e€CTBEHHBIX BHI0B Oymaru u KapToHa. OTMEUYEHHBIH MOJOKHUTEIBHBIA d3PPEKT 00BIACHASTCS
JIByMSI IPHYUHAMU: BO-TIEPBBIX, CHHIKEHHEM SHEPro3aTpaT Ha CTaJANH Pa3MoJia BOJIOKHUCTHIX CYCIIEH3UH,
4yTO 00YCIIOBIEHO MEHBIIEH 3aBUCUMOCTHIO THIpododm3npytomiero neiictsus smyiabcnn TMAC-3H ot
KOJIMYECTBA aKTUBHBIX THPOKCIIIBHBIX TPYTII IIEJUTIOJIO3HBIX BOJIOKOH M, BO-BTOPBIX, TOHMKEHUEM TEM-
nepaTypsl Ha cTaguu TepMoodpadoTku ¢ 130—-135 no 110-120 °C.
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Tabnuna 3. Biusinue BuAa MPOKJIEHBAOIEl YMYJILCHH HA CHHKEHHE MepPBOHAYATBLHON MPOYHOCTH 00pa3noB
OyMaru (3J1eMEGHTAPHBIX €JI0€B KADTOHA), H3T0TOBJICHHbIX U3 LE/LII0J03HbIX H MAKYJIATYPHBIX CyCIeH3Hii

Table 3. Influence of the type of sizing emulsion on the decrease in the initial strength of paper samples
(elementary layers of cardboard) made from cellulose and waste paper suspensions

CHuKeHMe NepBOHaYaIbHOM NMPOYHOCTH, Yo

BHU/JI BOJIOKHUCTBIX cycneﬂsnﬁ

Bua . nestonosa 1 | LeJ1I0103a 2 | nesonosa 3 | MakyJaTypa
MPOKJICHBAOIIUX SMYIbCHI
Crenens nmomona, °1IP
25 40 70 25 40 70 25 40 70 25 40 70
AKD 10,8 10,5 8,1 11,2 10,8 8,4 4,6 7,5 6,9 11,1 11,0 10,0
™ 242 | 214 | 185 | 264 | 22,5 | 21,9 | 200 | 230 | 160 | 145 | 255 | 88
TMAC-3H 53 3,5 1,0 13,9 6,2 4,0 4.4 6,3 6,9 5,1 4,2 1,8

BeiBoabl. YcTaHOBIEHO, YTO rUAPOGOOHOCTh KICEHBIX BHAOB OyMaru M KapToHA, 00lagaroInx
BBICOKO# BITHTBIBAEMOCTBIO TIPH OJHOCTOPOHHEM CMauMBaHUHU (He Gonee 21 /M) MpH MAKCHMAITBLHOM
COXPaHEHUHU UX MEPBOHAYAJIBHON MPOYHOCTH, CYIECTBEHHO 3aBUCUT OT BMJIa BOJIOKHHCTOrO nomnyda-
OpuKaTa (MccaeoBaIi HEJUTION03y cylb(haTHy1o HeOeNeHY 0 XBOHHYIO (LIeUT0n03y 1), Hetion03y cyib-
(dhaTHyO OCJICHYI0 XBOHHYIO (LIEUIIOJI03Y 2), HEUII0JI03Y CyJib(aTHY0 OCJICHYIO U3 JIMCTBESHHBIX MOPOJ
JIPEBECUHBI (IIETUTFONIO3Y 3) M MaKyJIaTypy), CTEIIEHH TIOMOJIa BOJIOKHHUCTOMH cycrnieH3uu (25—70 © LLIP), Bu-
na npokiensatoniell smyiabcun (AKD, TM u TMAC-3H) u conepxaHus 4acTHUI] €€ JUCTICPCHOM (a3bl
B OymakubIx Maccax (ot 0,08 mo 2,00 % ot a. c. B.).

D¢ deKTUBHOCTH MTPUMEHEHUS SMYJIbCUH TUMepoB ankuikeTeHoB (AKD) moBblmaeTcst mpu 3ame-
HE MaKyJIaTypHBIX CYCIIEH3WH Ha MEJUTIONIO3HbIE, IIOCKONBKY JAOCTUTaeMblid 3 deKT ruapododn3annn
3aBUCHT OT KOJIMYECTBA 00Pa30BaHHBIX -KETOI(PHUPOB HA CTAAHH TEPMOOOPAOOTKHM OyMaru u KapToHa
npu temreparype 130-135 °C. Dromy crocoOCTBYeT MOBBIIICHUE CTEIIEHU TOMOJIA BOJIOKHUCTBIX CY-
cneHsuit ot 25 o 70 °IIP, B pe3ynbrare yero yBeaInyruBaeTCss KOMUYECTBO OTPULIATEIIBHO 3aPSIAKEHHBIX
LEHTPOB (TUAPOKCUIIBHBIX IPYII) HA TOBEPXHOCTH BOJIOKOH, YTO TIO3BOJISIET YMEHBIIUTH HEOOXOAMMOE
coxeprkanmne amynbeuu AKD B memmronossbix cycnensusix ¢ 0,30 1o 0,15 % ot a. c. B., MaKymaTypHBIX —
ot 0,12 1o 0,17 % ot a. c. B.

D¢ heKTHBHOCTH PUMEHEHHS SMYJIBCHIA CMOJISIHBIX KUCIOT KaHU(OIH, MOJUPHIIMPOBAHHBIX MO-
HOATHIEI030IpBMalenHaToM (TM) u MmorosTanoramuHoM (TMAC-3H), ocHOBaHa Ha JOTTOJTHUTEb-
HOM HCIIOJIb30BaHUM 3JICKTPONINTA (Cynbdara aqrOMHHHMS), YTO CIOCOOCTBYET CHaudaja oOpa30BaHMIO
MOJIOKUTEIBHO 3aPSKEHHBIX MPOKJICUBAIOIINX KOMIIJIEKCOB, @ 3aTE€M 3JIEKTPOCTATHUYECKOMY B3auMO-
JEWCTBUIO X C MOBEPXHOCTHIO LEJUTIONO3HBIX (OTPULATENEHO 3apsKEHHBIX) U MaKyJIaTypHBIX (JIEK-
TPOHEHTPATBHBIX) BOJOKOH. YCTAHOBJICHO, YTO MPEANIOYTUTEIBHOE ColepKaHue SMyIbcuu TM B Oymak-
HBIX Maccax CYLIECTBEHHO 3aBHCHUT OT BHJAa BOJIOKHHMCTOrO Hosryadpukara u COCTaBIseT, % OT a. C. B..
0,50—1,20 mnst makynatypsl, 0,40-2,00 nns nemmronossl 1, 0,90-1,30 nnsa memmrono3st 3 u 1,20-2,00
1utst nesttono3sl 2. Ipouece ruapododuzauu Oymard n KapToHa CONPOBOXKIAETCS] CHIDKCHHEM UX Iep-
BOHAuUaJbHOU MpouHOCTH Ha 8,8-25,5 % nis makynatypsl, 16,0-23,0 % ans nenmonossl 3, 18,5-24,2 %
Tt iesuTiono3el 1 u 21,9-26,4 % st nemimionossr 2. OcobeHHoCcThI0 KanuponpHoi smynbsenn TMAC-3H
SIBJISIETCS. HAJTMYHE B €€ COCTAaBE YaCTHUI] JUCTIEPCHON (a3bl, MOTyUYESHHBIX HA OCHOBE aMH/I0B CMOJISTHBIX
KHCIOT KaHU(DOIU. DTO TIO3BOJISIET UCIIOJIB30BaTh ee JUisl THApo(oOn3aluy BOJIOKHUCTHIX CYCIICH3UH,
M3TOTOBIICHHBIX U3 MEPBUYHBIX (IIEIUTIOI03bI) M BTOPUYHBIX (MaKyJIaTypbl) monyhaOdpukaToB. 3aMmeHa
kaHu(oapHOH 3MyIbcuu TM Ha TMAC-3H mo3BosisieT COKpaTuTh pacxo]l MPOKJICHBAOIIETO BEIIESCTBA
B 1,8—6,6 pa3za ¥ MUHUMH3UPOBATh CHIKCHHE ITEPBOHAYAIBHON IMPOYHOCTH OyMaru u kapToHa ot 13,9
1o 1,0 %. [peanouturensHoe conepxanne smynscun TMAC-3H (% ot a. c. B)) B OyMa)KHBIX Maccax
3aBHCHUT OT BUJIa BOJIOKHHUCTOTO Tonydadpukara u coctapiseT: 0,20—0,30 mist menronossr 1, 0,20-0,50
i Makynarypsl, 0,36—0,60 nist uenmronossl 2 u 0,50—0,75 niis uennonossl 3.

Takum o06pazoM, 3 (HeKTHBHOCTD TPUMEHEHHSI TPOKJICUBAIOIINX dMYIIBCUI TUMEPOB aIKHUIKETCHOB
(AKD) n mogudunmpoBanHbIX cMOISHBIX KACIOT (TM 1 TMAC-3H) onleHuBaeTCs MpennodTUTENEHBIM
COZIEpXKAaHMEM UX B OyMa’KHBIX Maccax IIPH OJHOBPEMEHHOM MAaKCHMAaJIbHOM COXPAHEHHUHU IIEPBOHAYATIb-
HOH nipouHOocTH OyMaru u kapToHa. [1o rugpododuzupyromemMy JIeHCTBIIO Ha OyMary U KapTOH IMPOKJICH-
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BaIOIIHE AMYIILCHH PACIIONIATAIOTCS B ClIeyolel yosiBatoriel nocnenoBarensHocT: AKD (0,12—-0,30 %
ot a. c. B.) > TMAC-3H (0,20-0,75 % ot a. c. B.) > TM (0,40-2,00 % oT a. c. B.). [Ipu 3TOM BX npuMeHEHHE
B BOJIOKHUCTBIX CYCIICH3USX (IIEJUTFOJIO3HBIX U MaKYJIATyPHBIX) TP YKa3aHHBIX COIEPIKAHUSAX B OyMarK-
HBIX Maccax COINPOBOXKIACTCS JOMYCTUMBIM CHIIKCHHEM TIOTEPU MEPBOHAYAIBLHON MPOYHOCTU OyMaru
Y KapTOHa.
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