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sanae 
04HOH HOBMH cnocos nOBhlllJEHlUI <l>H3HKO-MEXAHHlfECKHX nOKA3ATEJIEH IiYMArH 

enos 
nPH nOMOUJ.11 XHMl1lfECKHX )l,OIiABOK·OtJ.OM. 

OMCHT	 Kmoueeue cnoea: 6YMaJlCHaJi uacca, nonusnetcmponumuue CJlOU, flfJ0'lHOCmb 6yMazu. enumueaeuocms 6yMazu. 

[JpeOJl O:JICell cnocoti noeuiaeuus l/JU3uKo-MeXaHU'IeCKUX nosasameneii 6yMazu npu nOMO/4U XUMU'IeCKUX ooiiaeo«, KO
mopuii 3aKJlIO'IaemCJl 6 nootiope onmuuansnux YCJlOOUU06pa60mKU6yMaJlCHOUu accu npomU60nOJlO:JICIlO sapsoceu
HblMU nOJlU3JleKmpOJlUmGMU OJlJl noeuuteuun npounocmuux noxasameneu 6yMazu. Ha OCIl06aHUUnOCJleOOOameJl bHOZO 

Imp, 9, u pa30eJlbHOZO aeeoeuun XUMU'leCKUX peaeeumoe 0 6yMa:JIClIylO uaccy npeonoxcen cnocoti pezynupoeanun npounocmuto 
Uenumueaeuocmuo natiopamopnux 06pa3IjOO 6yMazu. Pe synsmamu naysnoeo UCCJleOOOGlIw/ scoeym 6b1mb UCnOJlb

90-104 300aHbl 0 /JeJlJlIOIl03/1O-6YMa:JICIIOU npouuuaeuuocmu npu npouseoocmee enumueatoiueu 6yMazu canumapno
ZUZUeHU'IeCKOZOuaruaueuun na ocuoee /JeJlJlIOJI03b1. 

LilHMOB. 

, 11-12 Keywords: paper pulp. polyelectrolyte layers. strength ofpaper, absorbency ofpaper. 

CJlHIIOB, A method of improving the physical and mechanical properties ofpaper by means of chemical additives which is 
IHCKOrO choosing the optimal processing condition. paper pulp oppositely charged polyelectrolytes to imptove the strength 
I.	 properties ofpaper. On the basis of consistent and a separate injection ofchemical in paper pro-poses a method of 

regulation the strength and absorbency of laboratory samples ofpaper. 11,e results ofsci-entific research can he used 
in the pulp and paper industry in the manufacture ofabsorbent paper for sanitary purposes cellulose based 

:HI1TY, 
B UCJlJlIOJl03Ho-6yMmKHoH npOMbIUJJleHHOCTli no

CTOll HHO OCYllleCTBJllIeTCSI noacx HOBhIX nyreti no CHI-I

nologies lKeHl-l1O cc6eCTOliMOCTli np01l3BO.ll.CTBa npn TjJC6yCMOM 

BhlCOKOM Ka4eCTBe nponyxuaa. HaH60Jlee pacnpocrpa

HCHHbIMli MeTO.ll.aMli CHlilKeIHUI ce6CCTOliMOCTI-I 6yMarH 

lIBJ1S1eTCSI acnonsaoaanae tionee .lI.eWeBbIX BOJlOKHH

CTbIX nonyeatiprocaroa, CHl-IlKeHlle narpysxa aa rapua

TYPY npa pasaone II aaeceuae .lI.06llBOK B Maccy [1,2]. 
HCnOJlb30BaHlie BOJlOKHHCToro nonydiafipasara C HH3

KHMH 6yMaroo6paJylolllllMIl CIJOHCTBaMH CHHlKaeT xa

'leCTBO 6yMam, n03TOMY .lI.JlSl rronnepscauua rpecyevo

ro KalJeCTBa BHYTjJHMaccHo IlJlll nOBcpxHOCTHO BHOCHT 

XHMH4eCKlie BCnOMOraTeJlbHblC aeutecraa. )];onOJlHll 

TCJlb Hbl H paJMOJl BOJlOKOH, KOTOpbIH nonnepxaeaer 
TjJC6yCMYJO np0'fHOCTb 6yMam, HapH.lI.Y C aononna

TCJlbHbl MH 3HepreTlllJeCKllMH 3aTjJaTaMH HMeCT 1-1 orpa

uarensnoe BJlH»HHe na cBoHCTBa 6yManI, Rbl3blBaSi .11.0

nOJlHI-ITeJlbHOe ynnorueuae JlI-ICTa II 4aCTO CHlilKaCT 

lKCCTKOCTb npn 113rH6e. CpaBHHTCJlbHblC peaynsraru 

6bIJlll nocrarayrsr npn HaHeCCHliH HeCKOJlbKllX CJlOCB 

n004epC.lI.HO KaTI-IOHHoro (K-) H aHHOHHoro (A-) nOJlH

3JleKTjJOJlHTOB aa nosepxaocn, pacrarern.nux BOJlOKHa. 

I1ccJlc.noBaHI1H cKaH.n;HHaBCKI1X Y'lCHblX nOKaJaJJl1, lJTO 

MOlKHO nOJlYlJHTb KOMnJleKC C 3a.naHHblMH paauepaan 

H CBOHCTBaMH, eCJlH npaaunsno nonoopars COOTHowe

HHe I1CXO.nHblX nOJlH3JlcKTjJOJlHTOB [3,4]. 
Ilpa BHeCCHl111 nOJll13neKTjJOJlHTOB B 6yMalKH)'JO 

Maccy, lJCPC.lI.YH nOJlOlKllTeJIbHO H orpauarensso aapa

lKCHHbie .n06aBKH, ynaercs HaCJlaHBaTb MaKpoMOJlcKY

Jlbl na nOBcpxHOCTH BOJlOKHa - TeM caMblM «pOPMHPO

BaTb nOJlHKaTHOHHbIH - nOJlHaHHOHHblH CJlOH H OT enos 

K CJlOIO YCllJIHBaTb 3JleKTjJocTaTlf'JCCKOC npHTSIlKeHHc 

BOJlOKOH npyr K npyry 11 3aMCTHO nOBblCHTb npos

HOCTb 6yMam, BOCCTaHOBHTb nOBcpxHOCTHblC nospex
.nCHHH BOJlOKHa, KOMncHcHpoBaTb norepa np04HOCTI1 

6yMarl1. Kpove roro, MOlKHO npennonoxars, 'ITO nau

IIblH MeTO.n n03BonHT C04CTaTb asrcoxoe ynepxanae C 

ynylJWeHHblM 06C3BOlKHBaHI1eM 6C3 spen a )].JIll «pOpMO

BaHI1H 6yMalKHoro nOJlOTHa. 

Llens pa60TbI 3aKJllOlJaJJaCb B nonoopc OnT I1MaJJb 

HhlX YCJlOBHH npHMeHeHWI XHMH'ICCKHX .n0 6 aBOK B 

Macey 11 onpeneneuna YCJlOBHH nOJlY4 eHHSI MaKCH

MaJJhHoro ynpoxuarouiero 3<!><!>CKTa npa PaJJlH4HbiX 

cnoco6ax 06pa6oTKll paCTHTCJlbHblX BonOKOH. 

3KCnep14MeHTanbHaSi ltaCTb 

B Ka4CCTBC KaTHOllJlOrO nOJlH3JleKTjJonHTa HCnOJlb

30 BaJJH KaTHOHHbIH cononauep nonuaspanaauna (KC 

OAA) - roprosas MapKa YJlbTjJa<!>I1KC 127. )];aHHbIH 

peareHT HMeeT BbICOKYJO 1lJl0THOCTb sapana, nOJIYlJalOT 

nyrev COnOJlHMepH3aUHH aspanaunna C npOH3BO.nHbl 

MH aKpllJlOBOH KI1CJlOTbl If rrpenaaanasea .lI.JlSl .n06aBKH 

B 6yMalKHYIO Maccy aa OCHOBe uenmonosu HJIli MaKy

narypst C UCJlblO ynepxanas H ocaxneana 6YMalKHoH 

KOMlI03HUHH ua CCT04HOH 4aCTH 6YMaro.ll.CJlaTCJlbHOH 

MaWI1Hbl [4]. 
B Ka4eCTBC alIHOJIHOrO pearenra HCnOJlb30BaJJH 

HaTjJl1cByIO COJlh Kap60KCHMCTllJlueJlJlIOJl03bI (Na

KMIJ.). )];aHHbIH nOJlH3JleKTpOJlHT lIRJlllCTCH npocruu 

:Jl!m p o M uenmonoasr , HMClOllllUl B MaKpoMOJlcKYne 

Kap60KCIlJlbHbIe rpynnu. 310 npOH3BO.nHOC 

nOJlyqacTCH npH .nCHCTBHH MOHOXJlOpyKCyCHOH 

KHCJlOTbl HJlH cc HaTjJHCBoH COJlI1 ua uieno-iuyio 

UCJlJlIOJl03Y. B pacrsope 3TOT nOJlH3JlCKTjJOJlHT 

06J1a,nacT orpauarensuua aapanon, HO HCCMOTjJlI na 

3TO cneuH<!>H4ecKH ancopfiupyercs aa nOBepXHOCTH 

BOJIOKHa, nOBblWlUI 3JlCKTjJOoTjJI1uaTCJlbHblH nOTeHUHaJJ 

6yMalKIIOH MaCChI. Hcnonsaosauae Na-KMIJ. B 

KalJCCTBC .n06aBKI1 B Maccy n03BOJllleT [1]: 
- nOBbICI1Tb nOKaJaTeJlH McxaHH4CCKOH npO'fHOCTH 

(conpOTHBJleHHC paspusy II H3JlOMY); 

- ynysunrn, <!>0pMOBaHI1C 6yMalKIIOro nonOTHa Ha 

6YMaro.nCJlareJlbHOH MaWHHe aa C4eT 60Jlee 

onnoponaoro npocsera H CHHlKeHHH 

paJHOCTOpOHHOCTll; CHH3HTb 06PbIBHOCTb 6yMarH sa 

6YMarO.ll.CJlaTCJlbHOH MaWHHC; 
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- B OT11H'iHe OT xpaxsrana, B MeHbweH CTeneHH 
nossnnaer nn OTHOCTb 6yMarn H BO MHorOM coxpaaser 
ee KanHllIDIpHYJO cTPYKTYPY. 

3$$eKTHBHOCTb npHMeHeHIDI KaTHOHHoro conOJIII
Mepa n011HaKpIl11aMH./la 3aBHCHT 01' :m eKTpoKHHeTH4e

cxoro nOTeHUHaJIa II IIMeeT 3KcTPeMYM ua KpHBOH no
3HpOBKII [5] . 

,[VIji npoaenenaa HCCJIe./lOaaIlHjj 6bl11a acnonsaosa
aa 6YMlIJKHM MaCCa 113 CYJIb$aTHoH 6eJleHOH JlHCTBeH
HOU ueJl1lIOJl03b1 (60%) H cym,$aTHoH 6eJleHOH XBOU
HOH ueJl1lIOJI03bl (40%). 

Ilocne nparoroanenax 6YMlIJKHOH MaCCbl B OTO
6paHHYIO npo6y nOCJIeAOBaTeJlhllO H np06110 DIiOCHllH 

pacctJHTaHHblH 06beM XHMHtJeCKIiX Ao6aBoK 
pHc.l,Ta611. 1. 3aTeM Maccy nepeMeWHBaJIH B Te4eHHe 

30 C H H3roTaBJJI{BaJIH nafioparopaue oopasusr MaccoA 
100 r/M

2 aa JIHCTOOTJlHBHOM annapare cornacao pexo
MeH./la1.lHjjM faCT 143634.4-89. ,lJ,03HpODKY Bbl6HpUJIH 
IICXOM H3 nnOTHOCTH sapsna nOJIH3JIeKTpOJIHTOB, KO
ropyio onpenensnn no H3BeCTHOH MeTOAHKe [6] . 

KCllAA ~a -1U1U KC ITAA 

1 

PHC. 1 - 06pa6oTKa 6yMa)KHOii MaCCbl nOJlHJJleK

TpOJlHTaMH: 1- nOCJIe/lOOaTeJlLllaH, 2 - paJ/leJlL1I8H 

Ta6JIHlla 1 - .lJ.olHPOBK3 nOJlH3J1eKTPOJlHTOB 

N2 06PaJua 6YMaru ,lJ,03HPOBKa, KrIT 

1 HVJIeBM rosxa 
2 KC nAA(l,25) Na-KMQ (0,25) 

3 KC nAA(2,5) Na-KMQ(0,63) 

4 KC nAA(2,5) Na-KMQ (1,25) 

5 KC nAA(5) Na-KMl\(2,5) 

KCflAA( 10) Na-KMQ(2,5)6 

Pe3ynbTaTbi M MX 06CYlKAeHMe 

,[VIji 06pa31l0R 6yMarn H3 ueJIJIlOJl03b1, orrpenensna 
cnenyiomae nOKaJaTeJJH: Maccy 1M2

, TOJlUlIIHY, nnor
HOCTb, npOtJHOCTb npa pacrxxenuu, YMHHeHlle npa 
paCTIIJKeHIIH, KanHJl1ljlPHYJO BnIlThIBaeMOCTh. 

Ha pnc, 2 II 3 nOKaJaHO BJlHjjHHe KC flAA II Na
KMQ aa nposnocrs rrpa paCTji)l(ellllH H RrIHThIBae

MOCTb 06PaJUOB 6YMarH H3 ueJIJIlOJI03bI npa paamrs
HbiX A03HpOBKax II cnocofiax 06pa60TKH 6YMa)l<HoA 
MaCCbI. 

KaK BIIAHO U3 pac, 2, npa nOCJIeAOBaTeJIbHOM AO

6aRJIeHHH KaTHOHHoro nOJIH3JleKTpOJIHTa B npe.lleJlax 
1,25-5 KrIT H aHHOHHoro nOJlH3JIeKTPOJIHTa B npenenax 
0,25-2,5 Kr/T, Ha6Jl1OAaeTCli 3HalJHTeJlbHOe CHH)I(eHHe 

96 

HIIHTbIBaeMOCTH 06paJUOB 6yMarH, npa o./tHOBpeMI:H

HOM nOCJIeJlOBaTeJlbHOM rtoauureaaa np04HOCTIi . 

Tatinuua 2 - n JIOTHOCTL 06pa3l\OB 6yM3rH 

.. flJIoTHOCTb, r / CMJ 

:::r :s:a ... 
0.. .. 
\0 :>: o >. 
~\O 

,lJ,03HpOBKa, KrIT Ilocneno
sarensaas 
o6pa6oTKa 

PaJAeJlbHaJI 
06pa60TKa 

1 HyJleBM T04Ka 0,38 0 ,38 

2 
KC flAA(l ,25) 

Na-KMQ (0,25) 
0,54 0 ,57 

3 
KC flAA(2,5) 

Na-KMQ(0,63) 
0,56 0,53 

4 

5 

KC nAA(2,5) 

Na-KMQ (1,25) 

KC nAA(5) 
Na-KMQ(2,5) 

0,59 
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0,54 

6 
KCnAA(IO) 
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Puc. 3 - 3aBHcHMoCTL npouaoern H OnUTLIBaeMOCTH 

o6pa311oB 6YM3rH npa paJlleJIbHOH 06pa6oTKe UeJI' 

JlIOJlOJHLIX BOJlOKOH nOJlHJJleKTpOJlHTaMH 

nOCJIeJlYlOIUee YBeJIHlJeHHe ./l03HpOBKH OKaJbIBaeT 
0TPHuaTeJlhHOe BJlIDIHlte aa npOlJHOCTb 06paJUOB 6y
Marn, no npaKTHtJeCKH He CKaJbIBaIOTCli na H3MeHeHI1H 
BnHThlBaeMOCTH. Ilpa BblCOKOH noanposxe KaTHOHHoro 

pearetrra TaKOIi 3$$eKT MO)l(eT 6b1Th CBlI3aH C 6JlOKI1' 
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pOBaH"CM BOJJ.0P0.!lHbIX CBSI3Cn ~eJl JlIO Jl03bI , 'iTO npa

BOtlHT K CHHJKeHI1IO mllpoqJl1JlbHOCT" ~eJlJlIOJl03bl. 

flnOTHOCTh 06palUOB 6yMam (Ta6Jl . 2 ) npa :n OM, yse
JlH'l HBaCTCli fionce 'iCM ua 40 % no cpaBHcHHIO C HY

JleBOH TO'iKOH, 'lTO npHBO JJ.HT K CHHJKeHHIO OnHTbI
BaeMOCTH. 

Ilpn PalJJ.CJlbHOH otipaficrxe ~CJlJlIOJl03HOH MaCCbl 

XHMH4eCKHMH peareuravn C nOCJleJJ.YlOlUHM HX COOMC

CTHblM CMCWHBaHHeM (pHC. 3) TaKJKC lla6JlIOJJ.aeTcli 

nonox arensaas TeHJJ.eHUHlI ysenaseaaa npO'lHOCTH 

npn paCTlIJKeHHH (06PalUbI NQ2,4 ,5), HCCMOTpli Ha no

crenesaoe CHHJKeHHe illlOTHUCTH u6paJuoil C MeHbWHM 

CHHJKeHHeM BnHTblBaCMOCTH 110 cpaBHeHHIO C nepsstv 
cnysaea, AaJJbHcihuce YBCJlH'iCIiHe JJ.03HpOBKH nOJlH

3J1eKTpOJlHTOB npHBoJ\HT K CHHJKCHHIO nposuocra 6y

Marti (ofipaaeu NQ6). 

Bnursraaesrocrs otipasuoe 6yMam, B llaHHOM CJlY

sae, npa .lI.03HpOOKe KC nnA 1,25 -10 KrlT H Na-KMU 

0,25-2,5 KrIT, nanporaa, YOCJlH'IHBacTcSI. Aallllbln cno

co6 o6pa60TKH 6yMaJKHOH MaCCbl MOJKCT HaHTH WHpO

roe npHMcHcHHe npa Bblpa60TKe HCKOTOPblX arnrrst
BaIOIUHX OH110B 6yMarH C nOOblweHHblMH noxaaarenx
Milnp0'iHOCTH npa paCTllJKeHHH. 

~ 150 
=:Il=-:.: 130,Q • • 

t:	 ; 
~	 t 1.10 
;E ~~ 0,90
 

e, 0.70
 

1 3 4 6
 
06p:ne~ 

.P'l"3;:leJIbHiUI06paoon:a 

IlOOIc;:lOBaTeJIbHa.sIoop a6on:a 

PHC. 4 - npO'JHOCTb npn paCTHJKellHII B JaBHCIIMO

CTH OT l103HPOBKH n0J1H3J1eKTp0J1HTOB npn paa

IlCJIbHOH II nOCJ1ellOBaTCJ1bHOH o6pa6oTJce UCJ1J110

JI03HblX 80J101\"0H 

Ilpa COnOCTaBJlCHHH npO'iHOCTHbIX nOKalaTCJlCH 

oopaauos 6yMarH npn nocnenoaarensaoa H paanens
Holl o6pa6oTKe 6yMaJKIIOH MaCChi (pac-t), OIUI.HO, 'lTO B 

cpeane« npo-mocruue noxasaren H npa nOCJlC110Ba

renbHOH 06pa60TKe oxaasraaiorcs aurue, HO B cnysae 

pa:l).leJlbHOH o6pa60TKH MOJKHO BblllCJlHTb onTHMaJJb

HylO )l 03HPOBKY: KC nAA - 5 KrlT H Na-KMU. - 2,5 

KrIT, npn KOTOpOH Ha6JlI011aeTCli MaKCHMaJJbHllII npou

HOCTb npa paCTlIJKeHHH, 3Ta TO'lKa npH6JlH3HTCJlbHO 

COOTBeTcTRyeT JJ.aHHbIM no lUlOTHOCTH sapana 3THX 

.!l06aBOK ( O KMI( =2,8 MMOJlblr, 0 KC llAA = 1,45 MMOJlblr) 

60Jlce roro lUlOTHOCTb 6y Mam npa 3TOM oxasanacs B 

CpC.!lHCM ua 8% HHJKC, 'ieM rrpn nOCJlC.!lOBaTCJlbHOH 

06pa60TKe. 

3aK11to'ieHMe 

TaKHM 06paJOM, HCXOllll H3 ssnue H3JlOJKeHHOrO, 

MOJKHO cnenan, cnenyioruae BhIBUJI.hI : 

1. Ilpa nocnenoaar em.non H paanensaon o6pa60T

KC 6YMaJKHOH MaCChI Ha6JlIOJJ.aeTCSI 06lUllII nOJlOJKH

TCJlbHllII TCHJJ.eHl\MlI yaenuuenaa nposuocruux noxasa 
TeJlCH ofipaauoa 6yMam. 

2. Orrraaam.naa 1l03HpoBKa IIpH paanensuoa 06

pa60TKe UCJlJlIOJI03HOH MaCChi, npa KOTOpOH Ha611IOJJ.a

CTCli MaKCHMaJJbHoe YIlCJlH'iCHHC npO'lHOCTH ~. KC 
nAA 5 KrlT H Na-KMU - 2,5 KrIT, npa OTHOCMTCJlbHO 

HCOblCOKOM YBCJIWlellHII lUlOTHOCTH 6YMarH. 

Bnnrsraaevocrs 6yMarH npa nocnenoaarensaoa 
06pa6oTKe YMcHbwaeTcli B nsa paaa % no cpasneumo C 

HYJleOOH TO'iKOH. AaJJbHci1wce yaenaxenae JJ.03HpOOKH 

npoTHBOnOJIOJKHO 3apllJKCHHhlX nOllH3JlcKTpOJlHTOB 

rtpasonur K CHHJKCIIHIO noxaaarens onHTbIBaCMOCTH. 

Ilpa paanensnoa 06pa6oTKe, BIlIITblOaCMOCTh CHHJKaeT

ca fionee 'ieM B nsa pasa, a laTCM Ha611IOJJ.aeTCli re a
jleHUHSI yoeJlH'ieHHll rroxasarena BnHTbIBaCMOCTH, npu 
Ol1HoBpcMeHHoM YBCllH'iCHIiH npO'lHOCTIi. LJ,aHHbl H 

cnocofi 06pa60TKH 6YMaJKHoi1 MaCCbl MOJKeT HaHTH 

WHpOKOC npaveuenae npa aupatiorxe BnHTbl1l31OLUHX 

06palUOB 6yMarH camrrapuo-ruraeauvecxoro saaua
tICHH}/. 
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