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Y,llK 676 .1.054.1 

Hcnonb30BaHueOfina20pOl eHHOU
 
2a3emHOUMaKgnamgpbl BmeHHOn02UU
npou3BogcmBa KapmOHa BaUm-naUHepa 

TOMac WpaHHHep, XapanbA 

rpOCCMaHH, TeXHH'IeCKHH 

YHHBepCHTeTApe3AeHa 

(repMaHHR); 

H. n. M HAyKOB, B. C. KypOB, 

A. C. CMOnHH, CaHKT­

neTep6yprcKHH rOCYAapCTBeHHblH 

yHHBepcHTeT npOMblWneHHblX 

TeXHOnOrMH H AH3aHHa, POCCHR 

Ha ceroAHRwHH~ AeHb B POCCHH HeT 

HH OAHOro npeAnpHRTHR, np0I13BOARll\ero 

xaprou J1a~Hep C 6eJ1blM cnoes nOJ1HO­

CTblO 11 3 MaKyllarypbl. Jla~Hep C 6ellbiM 

CIlOeM Hcnollb3yeTcR B Ka4eCTBe nosepx­

HOCTHOrO CJ10R rotppokaproua. KapTOH 

J1a~Hep (Kpa¢T-J1a~Hep, recr-najiuep. 
Ba~T-J1a~Hep) COCTOI1T H3 HeCKOJ1bKHX 

CIlOeB. 6eJ1bl~ CJ10~ B HaWe~ crpaue 
npOH3BOART H3 6elleHOrO nepBI14HOrO 

B0J10KHI1CTOro MaTepHaJ1a (lla~Hep C CO­

Aep)l(aHl1eM 6elloro CIlOR H3 nepBH4HbiX 

B0J10KHHCT~Xn0J1y¢a6pHKaTOBnOIlY4HIl 

Ha3BaHI1eTOn Ba~T-J1a~Hep). Hanpanep, 
KpynHe~wee npeAnpl1RTl1e - np0I13BO­

AI1TeJ1b KapTOHa Ba~T-J1a~Hepa B POCCI1H 

OAO «MOHAH CblKTblBKapCKHH neco­

npOMblWneHHblH KOMnneKC» H3rOTaB ­

IlI1BaeT ABYXCIlO~Hbl~ TOn-Ba~T-J1a~Hep. 

HH)l(HH~ CIlO~ COCTOHT 113 nepBH4HbiX BO­

J10KHHCTbIX nonyrpafipnkaroa B OCHOBHOM 

H3 «paor-uennonoau, a BepXHI1~ CIlO~ 

- 113 nepB114HO~ 6elleHO~ l.\eJ1J1101l03bl. 

B eBpOne~CKI1 X crpasax I1cnollb3yeTcR 

100 %-HaR MaKyJ1aTypa npu npoas ­

BOACTBe recr-najiaepa C 6eJ1blM CJ10eM. 

TaKI1M 06pa30M, peuiaerca npotinena 
pecypcoctiepexesaa, CHH)l(aeTCR onac­
HOCTb 3arpR3HeHI1R OT np0l13BOACTBa 

6elleHo~ uenruonoau, rJ1aBHaR npofinexa 
B POCCI1I1 - orcyrcrsae 3¢¢eKTI1BHbIX 

TeXH0J10rH~ 06J1arOpa)l(I1BaHI1R MaKylla­

rypu Ha npeAnpI1RTHRX, np0I13BOARll\HX 

recr-najinep, He06xOAI1Ma OnTHMI13al.\HR 

npouecca 06llarOpa)l(I1BaHI1R C l.\eJ1blO 

nOllY4eHI1R xaproua aajrr-najiaepa 113 

100 %-HO~ MaKyllaTypbl C BbICOKO~ 6e­

1l113HO~ 11 oTBe4alOll\I1MI1 Tpe60BaHI1RM 

roCTa MeXaHI14eCKHMI1 napanerpana . 
KpoMe roro, He06xoAHMO nOllY4HTb 

«apron C HI13KO~ CTOHMOCTblO . Haafionee 
neuresa raseruaa MaKyJ1arypa, KOTOPO~ 

MHOro B xpynuuxMeranOJ1I1Cax. n03TOMY 

06J1aropa)l(I1BaHHe ra3eTHo~ MaKyllarypbl 

RBIlReTCR aKTyallbHo~ 3aAa4e~. Ba)l(Hoe 

pa31lH411e Me)l(AY raaeruoa MaKYJ1aTYPo~ 

Esponu H POCCHI1 - ee «crapocr s» . 

VlHTepBaJ1 BpeMeHI1 Me)l(AY BblnycKoM 

raseru H nepscaavansaoji nepepafior­
KO~ B POCCHI1 B HeCKOll bKO pas 60J1bWe, 

4eM B Eapone, 4TO cyuiecraeuuo BJ1I1ReT 

Ha otinaropaxaeaaue MaKyllaTypbl . Co 

apeneuex YBell114HBalOTcR CHJ1bl CBR311 

Me)l(AY BOIlOKHaMI1 H 4aCTI14KaMH xpacxu, 

CHH)l(aeTCR 6eJ1113Ha caMH X B0J10KOH 

MaKyllaTypbl . n03TOMY npofinexa « CTa ­

pOCTH» AOIl)l(Ha 6blTb 3KCnepl1MeHTallbHO 

I1CCJ1eAOBaHa npa paspafiorxe TeXHOIlO­

rHH np0l13BOACTBa TeCT-J1a~Hepa C6eJ1blM 

cnoea. AnR AOCTI1)l(eHI1R YKa3aHHO~ l.\elll1 

npOBOAHJ1I1Cb 3KCnepl1MeHTaJ1bHble HC­

ClleAOBaHI1R no BJ1HRHHIO « CTap OCTH» Ma­

Kyllarypbl Ha npoueccorinaropaxaeauas 
H 3KCnepl1MeHTaJ1bHble I1CClleAOBaHI1R C 

uens o nOHCKa onraaansuoro COCTaBa 

KapTOHa Ba~T-J1a~Hepa C BbICOKO~ 6e­

J1H3HO~, MeXaHI14eCKI1MI1 CBO~CTBaMH H 

MI1HHMaJ1bHO-B03MO)l(HO~ CTOHMOCTblO . 

Ofinaropaxaaaaae MaKYllaTypHO~ 

MaCCbl (deinking) npOBOAI1J10Cb cornac­
HO eBpone~CKOMY craunapry, C Y4eTOM 

Cnel.\I1¢I1KI1 POCCI1~CKOrO CblpbR. nOA­

rOTOBKa 06pa3l.\OB AIlR onpeAeJ1eHHR 

napaserpos «deinking» OCYll\eCTBJ1RllaCb 

cornacuo MeTOAY «INGEGE.Test sheet 

preparation of pulp sand filtrates from 

deinking processes». YCJ10BHR nposene­
HI1R3KCnepl1MeHTOB COOTBeTCTBOBallHyc­

1l0BI1RM, npl1BeAeHHblM B EBponeHcKoM 

craaaapre ISO 287 . 

Ilpa ofinaropaxaaauaa MaKyllaTyp­

HO~ MaCCbl cpenuero CIlOR 6blllH HcnOllb­

30BaHbi cnenyiouiae XI1MI1KaTbl : 

- rHAPOKCI1A HaTpl1R NaOH 

(CAS#1310-73-2); 

- CHlll1KaT HaTpHR ()l(HAKOe crexno) 

1,3-1,4 r/cM 3 (38-40 ° Be ) ; 
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- nepOKCl-1A BOAOpOAa (H 0) 35 % ; 2

- OlleHHOBaB KHCll OTa (C 0) 
1sH 34

(CAS# 112-80-1), Merck Article No. 

1.00471; 

- AHrHAPoxllOpHA Kall bl..\HB (CaCl 22• 

H 0), CAS # 10035-04-8.
2

Otinaropoxeuuaa raserxas MaKy­

llaTypa HcnOllb30 BallaCb B Ka4eCTBe 

nOACllOB (cpenuero CllOB) AllB nony­

4eHHB r pexcn o ji ao ro Ba£1T-lla£1Hepa . 

Macca xsanparuoro MeTpa rpexcnojiaof 
OTIlHBKH cocraansna 150 r/M 2• HHlKHH£1 

cnoji COCTOBll H3 Ma Kyll aTy p bl MC-50 

( Ma KyllaTypa H3 Bl1\H4HOrO xaproua), 
conepxau ae KOTOpOro B OTllHBKe co ­

crasnnno 50 % H B xone 3KcnepHMeHTOB 

He eapsapoeanocs , laseraan MaKyllarypa 

MC-8o 6bllla OCHOBO£1 AIlB cpensero CllOB. 

Macca cpenuero CllOB, OTHeceHHaB K 

MeTpy KBaApaTHoMy, MeHBllaCb B xone 
npOBeAeHHB3KcnepHMeHTallbH~ XHCClle­

AOBaHH£1 OT 0 AD 50 % OT 06l1\e£1 MaCCbl 

OTIlHBKH. BepXHH£1 6ellbl£1 cnoa COCTOBll 

H3 ofinaropoxeuaof MaKyllarypbl MC-70 

(MaKyllaTypa nacxe-nevaruu x BHAOB 

6yMarH) . Macca sepxuero CllOB saput­
posanacsB COOTBeTCTBHH C H3MeHeHHeM 

Ma CCbl cpenuero CllOB OT 50 AD 0 %. 

~3roToBlleHHe cnoes C coeAHHeHHeM HX 

B rpe xcnoaayo OTIlHBKYoCYl1\eCTBllBllOCb 

no aaanorua C MeToAHKo£1H3roToBlleHHB 

AByXCllO£1HbI X OTllHBOK, npHBeAeHHo£1 B 

nnreparype [1]. oellH3Ha rpexcnojiaux 
OTIlHBOK C cOAeplKaHHeM ofinaropoxea­
Ho£1 raseruoa MaKyllaTypo£1 B cpeAHeM 

cnoe onpenensnacs Ha npafiope Elrepho 
KOMnaHHH Lorenzen & Wettre. 

3aBHcHMoCTb 6ellH3Hbi raaeruoji 

MaKyll aTy p bl OTBpeMeHH aunycxa raseru 
(B Me CBl..\ax ) npencrasneaa Ha pac. 1. 
3aBHcHMoCTb 6ellH3H bi rpexcnojiaoro 

Ba£1T-lla£1Hepa H3 100 % - Ho £1 MaKyllarypbl 

OT A03HpOBKH ra3eTHo£1 MaKyllaTypbl B 

noncnoe npencraaneua Ha pac, 2. 
Hautionee BbI COKH£1 3¢¢eKT OT 

otinaropaxaaauas raserao ji MaKylla­

rypu Ha6lllOAaeTcB npa Ha H60llbwe £1 

« cTa p OCTI1» MaKyllaTypbl . OAHaKo AllB 

nOllY4eH I1B MaKCHMallbHo£1 6e ll H 3 H ~ 

«cr a pocr s» MaKyllaTypbl HMeeT OTpH­

uarensaoe BllHBHHe. 3TO ooycnoaneuo 
B03HHKHOBeHHeM n p0 4HbiX Cl1ll CBB3H co 
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« CTapOCTb» raseruoa MaKyllaTypbl (xecnuu) 
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PHC. 1. 3aBHcHMoCTb 6elll13Hbi ra3eTHo£1 MaKyll aryp bl OT«crapocr a», BpeMeHH 

sunycxa raeru: • - 6ellH3Ha 06pa31..\a H3 He orinaropoxea uos raseraoa 
MaKyllarypbl;. - 6ellH3Ha 06pa31..\a H3 otinaropoxeuuoa raaerao ti MaKyll aryp bl. 
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PHC. 2 . 3aBHcHMoCTb 6ellH3Hbi rpe xcnoji aoti OTllHBKH OT cOAeplKaHHB 

ofin arcponreuaoji ra3eTHo£1 MaKyllaTypbl B cpeauea cnoe rpe xcnojiuoro BaiiT­

ll aii Hepa. 
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PHC. 3 . 3aBHcHMoCTb conporaaneuaa npoAaBllHBaHHIO OT cOAeplKaHHB BOllOKOH 

113 ra3eTHo£1 ofinaropoxeuaoji MaKyllarypbl B rpexcnoauoa OTIlHBKe. 

BpeMeHeM MelKAY ne4aTHoii KpaCKoii H conpOBOlKAalOl1\HeCB norepea 6 ell l13Hbl . 

BOllOKHaMH. KpOMe roro, npO XOABT npo­ ~3 pac, 2. BHAHO, 4TO conepxauae 
ueccu AeCTpYKI..\HH npuponuuxBOllOKOH, 06llaropolKeHHo ii ra3 eTHo ii Ma Ky ll a­
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rypHOH MaCCbl B nOACJlOe TpeXCJlOHHOH 

OTM1BKI-1 CHl-1lKaeT 6eJll-13Hy OTJlI-1B­

KI-1 . rpa¢>I-1K n03BOJlHeT onpeaenar s 

3aBI-1CI-1MOCTb MelKAY Ka4eCTBeHHbiM 
napaaerpoa nponyxra (6eJlI-13HOH B %) 
1-1 paCXOAOM cupss. CTOI-1MOCTb rpex­
CJlOHHOrOBaHT-JlaHHepaC6eJlbiM CJlOeM 

3aBI-1 CI-1 T OT I-1CnOJlb3yeMoro BI-1Aa cupsa 

1-1 TeXHOJlOrl-11-1 1-13roTOBJleHI-1H. Iaaeruas 
MaKyJlarypa, OCHOBa nOACJlOH, - Ha1-160­

JleeAeWeBOeC~pbe .n03TOMYHaI-160Jlee 

3KOHOMI-14HO YBeJll-141-1Tb npl-1MeHeHl-1e 

3TOro BI-1Aa cupsa B nOACJlOe TpeXCJlOH­
uoro recr-naauepa. 

AHaJll-13 pe3YJlbTaTOB 3KCnep1-1MeH­

TaJlbH blX AaHHbl X no onpenene-uno Me­

XaHI-1 4eCKI-1X noxaaarenea MHOrOCJlOH­
uoro KapTOHa BaHT-JlaHHepa n03BOJll-1Jl 

onpenenars OnTl-1MaJlbHYIO A031-1pOB Ky 
06 JlarOpOlKeHHO H ra3e THOH MaKyJla­

TYP~ OTHOCI-1TeJlbHO COnpOTI-1BJleHI-1H 

npOAaBJlI-1BaHl-11O (pHC. 3) 1-1 MOAYJlH 
ynpyrocra (pHC. 4) . 

Vl3 rpa¢>I-1KOB BI-1AHO, 4TO Ha1-160Jlb­
weH MeXaHI-14eCKO H nposaocruo 06Jla­

AalOT OTJlI-1BKI-1 CpaBHoMepHblM conepxa­
Hl-1 eM BOJlOKOH no CJlOHM (conepxauae 
ra3eTHoH MaKyJlarypbl no CJlOHM OT 20 
AO 30 %). KaK 1-13BeCTHO 1-13 nareparypu 

[2], YBeJll-14eHI-1e KOJll-14eCTBa CJlOeB 

noauuiaer MexaHI-14ecKYlO npovaocrs 

aa C4eT paauowepaoro pacnpeneneuaa 
BOJlOKOH no CJlOHM npa ¢>0pMOBaHI-1I-1. 

):\ByxCJlOHHble OTJlI-1BKI-1, COCTOH~l-1e 1-13 

50 % MaKyJlarypbl MC-5o 1-1 50 % raser­

HOH MaKyJlarypbl, 06JlaAalOT HaI-1MeHbWI-1­
MI-1 MeXaHI-14eCKI-1MI-1 napaMeTpaMl-1, TaK 

KaK COAeplKaT B KOMn031-11.\1-11-1 60JlbWOe 

KOJll-14eCTBO CblpbH C Hal-1MeHbWeH 

np04HOCTblO. n03TOMY Ha6JllOAaJlOCb 
MI-1HI-1MaJlbHOe 3Ha4eHI-1e np04HOCTHbiX 

napanerpos. HeBblCOKl-1e MeXaHI-14eCKI-1e 

xapaKTepl-1 CTI-1 KI-1 OTJlI-1BOK 6e3 ra3eTHOH 
MaKyJlaTypbl CBH3aHbi raioae C OTCyT­

CTBl-1eM rpersero CJlOH. OAHaKO 3TOT 

aapaa-rr AByXCJlOHHOH OTJlI-1BKI-1 I-1MeeT 

fionee BblCOKYIO np04HOCTb aa C4eT CO­

AeplKaHI-1HHaI-160Jleenp04H~XBOJlOKOH 

MaKyJlaTypbl MC-70 . MaKCI-1MaJlbHYIO 

np04HOCTb I-1MeeT OTJlI-1BKa C conepxa­
Hl-1eM ra3eTHOH MaKyJlarypbl B cpeAHeM 
cnoe paBHoM 20 %. Bucoxas nposaccrs 
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PI-1 C. 4. 3aBI-1CI-1MOCTb MOAYJlH ynpyrocru OT cOAeplKaHI-1H BOJlOKOH 1-1 3 ra3eTHOH 

06JlaropolKeHHOH MaKyJlarypbl BTpeXCJlOHHOH OTJlI-1BKe. 

TaKI-1 X OTJlI-1BOK 06bHcHHeTcH HaJll-141-1eM 

rpex CJlOeB 1-1 HI-1 3KI-1M cOAeplKaHl-1eM 

raseraoji MaKyJlaTypbl C Hal-1MeHbWeH 
npo-nrocruo BOJlOKOH . 

Bueonu 

1. Onpeneneuo BJlI-1HHl-1e «cTapOCTI-1» 
raseruoa MaKyJlaTypbl Ha6eJll-13Hy 06Jla­

ropaxaaaenoro cupsa . 3aBI-1CI-1MOCTb, 

nocrpoeuaaa Ha OCHOBaHl-11-1 sxcnepa­

MeHTaJlbHbl X AaHHblx, nOATBeplKAaeT 
rl-1noTe3yycI-1JleHI-1H CI-1Jl CBH31-1 MelKAY ne­

4aTHoH KpaCKOHI-1 BOJlOKHOM CTe4eHI-1eM 

BpeMeHI-1, 4TO nOATBeplKAaeTcH HI-13KOH 

6eJll-13HOH ra3eTHoH MaKyJlarypbl 8-9-TI-1 
1-1 4-5-TI-1 MecH4HoH AaBHOCTI-1. 

2. ra3eTHaH MaKyJlarypa nocne 06Jla­

rOpalKl-1BaHI-1H I-1CnOJlb30BaJlaCb MH no­

JlY4eH\.1H MHoroCJlOHHOrO BaHT-JlaHHepa 
B Ka4eCTBe nOACJlOH. H\.13KaH 6eJl\.13Ha 

nOACJlOH ra3eTHoH MaKyJlarypbl 06yCJlaB­

Jl\.1BaeT CHl-1lKeH\.1e 06~eH6eJl1-13Hbl rpe x­

CJlOHHOrO BaHT-JlaHHepa. nOJlY4eHHaH 
3aB\.1CI-1MOCTb n03BOJlHeT onpenenars 

BJlI-1HHl-1e A031-1POBKI-1 ra3eTHoH MaKyJla­

rypu, KaK Ha\.160Jlee neuresoro cupsa, Ha 
6eJll-13Hy BaHT-JlaHHepa. 

3. Vl3Y4eHo BJlI-1HHl-1e A03I-1POBK\.1 
ra3eTHoH MaKyJlarypbl (Hal-160Jlee neuie­

aoro cupss, CHl-1lKalO~erO MeXaHI-1 4eCKI-1e 
napaxerpu) Ha OCHOBHble MeXa H1-14e­

CKl-1e noxaaarena TpeXCJlOHHOro KapTOHa 

BaHT-JlaHHepa. Vl ccJleAOB aHI-1H no xa­

3aJlI-1, 4TO Ha np04HOCTb TpeXCJl OHH Oro 
BaHT-JlaHHepa 3aBI-1CI-1T OT pacnpenene­

HI-1H MaKyJlaTypHoro CblpbH no CJlOHM 1-1 

KOJll-14eCTBa CJlO~B npl-1 paBHOH Macce 

TeCTOBblX OTJlI-1BOK. 
TaKI-1M 06pa30M, B npOM blWJleHHblX 

YCJlOBI-1H X Hal-160Jlee npeAn 04TI-1TeJleH 
aapuaar C conepxauae MaKyJlaTypHoH 
MaCCbl 1-13 ra3eTHOH 6yMarl-1 20 %, 4TO 

n03BOJlHeT nOJlY41-1Tb MaKCI-1 MaJlbHYIO 
MexaHI-14ecKYlO xapaxr epacrwxy rpex­

CJlOHHOro BaHT-JlaHHepa C 6eJll-13HOH B 

I-1HTepBaJle OT 70 AO 75 %. nOJlY4eHHbie 

auaonu HBJlHIOTCH npaKTI-14eCKI-1MI-1 pe­

KOMeHAal.\l-1HMI-1 AJlH npeAnpl-1HTI-1 H npo­
1-13BOAI-1TeJleH MHOroCJlOHH Oro KapTOHa. 
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