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HA 06E3BO>K~ BAH ~ E MAKYIlATYPHOVI MACCbl 

1 1© c./O. KOJICe6HUKo6 , M.H. Koeepuuucxuu " , A.C. Cnonu u ', P.O. IDaoue6

10 6l1{ecmeo C02paHULJeHHOU omeemcmeeuuocmuo «CKt1eP Cnewuan KeMUKan3», 
BOCmOLJHafl npOM30Ha, 7, j)3ep>KUHCK, HU>KecOpOOCKafl o6n., 606000 (POCCUfl), 
e-mail: skif@skif us._kovem@list.ru 
2CaHKm-n emep6ypccKuu eocyoepcmeennuu mexHOn02ULJeCKUUynueepcumem 
pecmumensnux nonuu epoe, yn. t1eaHa YepHblx, 4, Cenum-Ilemeptiype«, 198095 
(POCCUfl) , e-mail: smolin@gturp.spb.ru 

0PI1BO.D.JlTCJI pesynsrarsi I1CCJle.D.OBaHI1J1 BJlI1J1 I1I1J1 I1HllI1BI1.D.YaJIbllbIX n OJll1KaTI10HllbiX n OJlI1Mep OB ua 06e3BOlKI1Balll1e 

MaKyJlaTypHoii MaCCbI. 

B 6YMalKHOM Macce npeztcr aanen sees .D. l1an aJOH paavepos LJ aCTI1U - OT lIeCKOJlbKI1X MI1J1J1I1MeTpOB no HeCKOJlbKI1X na­
HOMeTpOB. H a nomo BOJlOKHa - KOHCTp yK Ul1oHHor o 3,1eMeHTa crpyxr ypst 6yMam - n p l1XOnl1TCJI npnvepuo 95 -99%. OCTaJlb­

Hble 5-1 % - ljJpar MeHTl1pOBaHHble BOJlOKHI1CTble 11 I1Hbi e '-IaCTI1Ubl KOJlJlOl1n HblX 11 MOJleKYJlJlp HbIX paaaepos. J)YMalKHaJI Macca 

I1MeeT orpauarern.uu a n OTeHUl1aJJ, OueHJlB aeMbIM no i;- n oTellul1aJJY B npenenax 15-60 M8. 0 03TOMY MelKny an rpenaeuraau 
MaCCbl npa C6JlHlKe HI111 06p aJ yeTcJI 3JleKTp OCTaTI1'1ecKI1ii fiapsep, npenarcr syiouuoi ca~lOnp0 I13BOJlbHOMY ynJlOTHeHl11O MaCCbl 

Ha cer xe. 

B I1CCJlenOBaHI1J1X I1CnOJlb30BaJII1Cb nonnxaraomu.re nOJlI1MepbI 000 «CK J1<1> Cneuman K eMI1KaJI3» : !\JI1KCaTOp aJlI1­

OHHbIX '1aCTI1U «YJlbTp a!\JI1KC P 127», IjJJlOKyJlJlIl T <<flOJll1aMI1H C C K », CMOJla n JlJl n OBbI WeHI1J1 npOLJ HOCTI1 6yMam B CYXOM 

COCTOJlHI1I1 «Ynsr papes OS- ISO», CMOJla !lJlJl n OBbIW eHI1J1 npO'lHOCTH 6 YMaru BO BJlalKHOM COCTOJlHI1I1 «Ym.rpapes 200» (Poe­
CI1J1 , ~3e p lKI1 H cK) 11 KaTI10HHbl M xpaxwan co C 3 0 ,03 0, MOJlb! MOJlb, (TOp roBaJI Map Ka Emprisol NE25E, np0I13BO.D.CTBa Ems1and 

Stark e GmbH, 3 MJlI1XXaMM, Fepvanaa) . 
Bee n OJll1KaTI10HHbie nOJII1Mep bl, Bile 3aBI1CI1MOCTI1 OT I1X u en es o ro llaJHaLJ eHI1J1 , y CKOpJlIOT 06e3BOlKI1Ba HI1e MaKyJla ­

Ty pHOM MaCCbI. 0 PI1 3TOM Ha6J1IO!laeTCJI n p ll MO np o nopu non an snan 3aBI1CI1MOCTb, KpOMe normvepa «YJlbTpa(!JI1KC P 127». 

OTJlI1LJl1e BO BJlI1J1HI1I1 aa 06e3BOlKI1BaHI1e «Y JlbTp a(!JI1KC P 12 7» MOlKHO 06b JlCIl l1Tb TeM, 'I TO 3TOT nOJlI1Mep JlBJlJleTCJI opener­

BOM He !lJlJl nOBbI WeHI1J1 06e3BOlKI1BaHI1J1 , a !lJlJl nOBbJUJeHI1J1 yn ep lKaHI1J1 BOJlOKHa 11 I1HblX LJ aCTI1U. Oil He llBJlJleTCJI HI13KOMO­

nexynxpnsu« nOJlI1MepOM, 11 3ql !\JeKTI1BHOCTb ero Hal1BblCWaJI np n yneJlbHoM p acxon e 1- 2 «tl». 3a C'IeT MaJIOM MOJleKyJlJlpH OM 

MaCCbI MOJleKYJlbl aacopfiapyiorcs aa BbicoKOpa3BI1TOM n OBep XHOCTI1 '1aCTI1U aHI10HHbIX 3arpJl3HeHI1M 11 MeJlKOr O BOJlOKHa 11 

cnoc06cTB)'10T I1X !\JI1KCaUI1I1 11 ynep acaruno n a BOJlOKHe 60JlbWI1X paasr ep ou . 

Karnou nsre nOJlI1Mep bI I1MelOT BbICOK)'lO crenem, n OJll1Mep l13aUl111 11 cnocofi n u B n ononnenne K 31jJ!\JeKTy noasuueaus 

yzie p acaaaa 06eCneLJI1BaTb 31jJ!\JeKT !\JJIOKyJlJlUI1I1 BO,10KHa 11 MeJIKI1X LJ aCTI1U, 06eCn eLJ I1BalOllll1M y cx op en u e 06e3BO lKI1Balll111. 

4 eM 60JlbWe yneJlbHblM pa cxon nOJlI1MepOB B Maccy , TeM ny-nue o6 e3BOlKI1BaeTCJI Macca. Y.D.eJlbHbIM pacxozt nOJlI1MepOB 

B xi accy - 4-10 xr/r, ~JlJl n OJIHMep a «Y n sr p apes 200» ( O D E) yneJlbllblM p ac xon MOlKeT 6bITb 3Ila'lI1TeJlbHO asnue - 30­

40 xr/r, Bepxna e rtpezrenu pacx ona nOJlI1MepOB 06bJl CIl JllOTCll TeM , 'ITO I1X uenenaa (!JYHKUI1J1 - 3TO nOBbIWe Hl1e MeXaHI1'1eCKOii 

npO'lHO CTI1, a B npenenax YKaJa HHbIX pacx on os 3!\J(peKT nOBbl WeHI1J1 np0'lHOCTI1 llal160JlbWl1ii. 

K.710'le6b1e CIl06a: MaK)"J1aT)"pHaJI ,\lacca. nOJJI1KaTI10HHbl e 110m.fMepbI. {: - 110 TeHUJla..!1.. o6~auIJ..e . 

Beeoeuue 

Ko.JlCe6HlIK06 Cepeeu IOp be6u'l - pyxosonar em, nay-tiro­
TeXIII1'1eCKI1X npo rpaMM pa3BI1TI1J1 omen a I1HHOBaUI10Hlloro 

p a3BI1TI1J1, x aa zurn ar TeXH I1LJ eCKI1X HaYK, e-mail : skif@ skif.u s 

K06epHlIHcKliU 116aH HlIKOJlae6U'l - llaY'lHblM KOIl CYJlbTaHT, 

llOKTOp TeXIlI1'1eCKI1X HaYK, nporpecco p, e-mai l : kov em@l i st. ru 

ClfOJllIH Anexcanop Ce.lfeH0611'l - 3aBe.D.)'Io111I1M Ka!\Jen p oH 

TeXIIOJlOrl111 6yMam 11 KapTOHa, nOKTOp TeX llH'I eCKI1X n ayx, 

nporpeccop, e- mai l : smolin@g tu rp. spb. ru 

llJa611e6 PYCJlaH 07e206U'l - n ou eu r KaqJen p bl TeXHOJlOrH l1 

6YMarH 11 KapTOHa, xan zurn ar XI1MI1LJ eCKI1X u ayx, 

e-mail: ncj ob@ y an dex .ru 

ABTop, C KOTOpblM cneziyer BeCTlI uepenncxy. 

Eysrara (xapr on) n p 0I13BO,llI1TCli 113 uenmonos­

a o r o BOJl OKHa p aCTJITeJlhHOr O npOI1CX O)J(,ll eH l1l1, cne­

Ul1aJJh HO n O,ll r OTOBJleHHOrO ,llJl1l 3TOH ueJlI1. CTa,ll11Jl 

n O,ll r OTOBKI1 BOJlOKHa BKJlIO'IaeT pan npoueccos, pe­

ayn s r ar o a KOT OphlX a ana erca nOJlY'IeHl1e rH,llPOBO­

JlOKHI1CTOH cyc neH3 11 11 C onpenenenasura xapaxrepa­

CTI1KaM I1, Ha3h IB aeMO H 6 YM a)f(H OH MaccoH . CJle,llYJO­

meH c r an a ea np0I13BO,llCTB a, nocne pa36aBJleHI111 

11 nonax a M aCChI a a 6 yMaro- lUll1 xaprononenarens­

mailto:ncjob@yandex.ru
mailto:smolin@gturp.spb.ru
mailto:kovem@list.ru
mailto:skif@skif.us
mailto:smolin@gturp.spb.ru
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Xapaxrep 
uyro MaWI1HY (E.ll:M rum K.ll:M), »BJUleTC» <jJopM OBa Hl1e (OTmlB) 6YMa)l<Horo n n cr a, cocromuee 113 MHoro<jJaKTOp­

HblX npoueccos, rnasnuii 1i3 KOTOp bIX - 0 6 e3BO)J(HB aHlie 6yMa)J(HOH MaCCbl. B npouecce ornnaa aa nOBepXHOCTI1 

<jJopMylOrueH cerxn C03.LIaeTC» rpexaepnaa Bo nOKHIiCTa» crpyxrypa micra 6yMarH C ys acrne« scex KOMnOHeHTOB 
H ecjJpaKUI 

6 yMa)J(HOH MaCCbl , a lJepe3 »lJ eHKH OT.LIen » eTC» BO.LIa, C KOTOp OH lJaCTlilJH O Y.LIan » IOTC» MenKoe Bon OK HO H HHbie 
)J,.rJI1HHOBC 

BKnlOlJeHH» ManbIX paanepoa , TaK Ha3 bIBa eMbie « a H110HHbl e 3arp»3HeH H»» 6YM a)J(HOH M a CCbI. O T xapa xrepa 06e3­
a) ljJp2 

BO)J(I1Ba HIi» aa cer xe BO MHorOM 3aBHCI1T crpyxrypa 6YMa)J(Ho ro nonor na , TaK Ka K npn <jJ o p MOBam m C0 3.LIa IOTC» 6) ljJpl 
y cn OBI1», onpenenmouure CBOHCTBa npO.LIyKUHI1. B) cjJp,
 

06e3BO)J(I1BaHl1e ocymecrsnaerca n OCn e .LIOBaTenbHO rpeas npoueccaxnr: ynaneauea BO.LIbl aa cer xe r ) cjJpl
 

( <jJ l1n bTp a Ul1eH BO.LIbl - CB060.LIHOH Ii xepea BonOKHIlCTbIH cnoii ), M eXaHlilJeCKHM OT)J(HM OM B npeccax H TepMO­ K OpOTKOE
 

.u) ljJp;
CywKOH [1]. .ll:n» n p0I13 BO.LICTBa MaKYn aTypHo r o <jJnIOTI1Hra H naiinepa pacnpeneneane Y.LIan»eM o H BO.LIbl H3 6 y ­
e) ljJp:

Ma)J(Hoil MaCCbI npmr epno cnenyrouiee : 95% BO.LIbl Y.LIan »eTC» aa cer xe, 4% - B n pec c a x H .LIO 1% - npa cyunce, 

Koauenrpauna M aCCbl , nocrynarouien na E.ll:M, HaXO.LII1TC» B npenenax 0,7- 1,0%. Bnasorocrs nonorua na naxa­
're - 7-9%. B aarypansaost Bb Ipa)J(eH I1I1 KOnl1lJeCTBO Y.LIM » eMoH na cerxe BO.LIbl .LIn» n p IlBe.LIe HH OH KOHu eH Tpa UlI1I 

MaCCbl 11 CYXOCTI1 6yMarH nocne c eT KH 21- 22% HaXO.LIIiTC» B npezienax 120- 150 TIT BonOKH a . Ilpn 3 TOM n OHHHO, 
4 aCTb KO 

lJTO 3TO KOnI1lJeCTB O BO.LIbI .LIOn)J(HO Y.LIan» T bC» aa onpeneneuaoe Bp eM » , asnmouieeca <jJyHKUI1eH CKOpOCTI1 pafioru a) MaKpo 

E.ll:M. Ecnn cpaamrrs CKOpOCTI1, aarrpnnep, 200 II 1000 M /MHH, TO OlJeBI1.llHO, lJTO O.LIHO II TO )J(e KOnl1lJe CTBO BO.LIbl 06pblBKI1 

npn CKOpOCTII 1000 M/MIIH .LIOJl)J(HO Y.LIMH b C» B 5 pas 6 h l CTp ee . Cnenosareru.no, xapaKTepHCTI1K a 6YMa)J(HoH xneea 11 

MaCCbl .LIOn)J(Ha 6 hITb TaKoH, lJTo6 bl npO.LIy KUH» O.LIHOH Ii T OH )J(e MapKI1 no Ka lJe CTBY ooecnesuaanacs npu pafior e 6) MI1KP( 

06pb lBKI BO BceM .LIHana30He TeXHHlJeCKHX B0 3M O)J(HOCTe H no CKOpOCTI1 E,l:(M . OTCIO.LIa Bb ITeKaeT Ba)J(HeHwee CBOHCTB O 
MOJleKYJI 

6yMa)J(HoH MaCCbl - 3TO c n o c 0 6H OCTh K 0 6 e3BO)J(HBa HHIO ua cerxe. 
B)MOJlel 

Llern, pafior sr - YCTaHOBneHl1e Bn H» HH» psna XI1M HlJeC KI1X nomruoaorea usrx nomoaepos aa 06e3BO)J(H Ba­ % OTJ 1 
HHe MaKynaTyp HoH 6YMa)J(HoH M a CCbI. 

3 KCnepu.MeHm OJlbHaJI uacm« U o6cy:m:(}eHue peiynsm am oe ercs «I 

Maxynarypaas 6 y M a)J(Ha» Macca na cerxe E ,l:(M 06e3 BO)J(HBa eTC» TpY.LIHO, lJTO M O)J(HO 06b»CHHTb O.LIHOH 113 <\Ja3bl B 

rnasnux npHlJlIH - BhlCOKOH n On H.LIIiCn ep CHOCTblO <jJpaKUHH I1Hrpe.LIHeHTOB M aCCbI [2]. B rafinnue npHBO.LIHTCli 

o606rueHHblH HaMH, 6nli3KHH K pearn. novy COCTa B M aKy Jlaryp HoH MaCChI. BH.LIHO, lJTO B 6yMa)J(HOH Macce np en­ carop 
CTaBneH aecs .LIHana30H paaaepos lJaCTHU - OT HeC KonhKHX M I1nn HM eTpOB .LIO He CKOJlbKHX HaHOMeTpOB. Ha .LIOJlIO 

ern 6y 
BOJlOKHa - KOHCTpyKUl1oHHoro an e xi e a r a crpyxry psi 6 yMam - npI1XO.LIHTC» n p I1Mep HO 95-99%. OCTMbHble 

COCTOli5-1 % - rpparaeanrpoeaaaue Bon OKHHCTbI e H HHhIe I laCTIiUbI Konn OH.LIHbIX H M o n eKy n»pHbIX pas xr epos. EYMa)J(­

nas Macca HMeeT orpauarem.aun nOTeHUH an, oueHHBa eM hIH n o s- noTeHUHany B n pen en ax 15-60 M B [3,4]. 0 0­

3TOM y M e)J(.lly HHrpe.LII1eH Ta M H MaCCbI npa c6nH)J(eHHH otipasyer ca 3n eKTpo cTaTHlJe CKHH Gaps ep, npenarcrsyio­
ruHH c aMonpOH3Bon bHOMY y nno THeHHIO M a CCbl n a cerxe. E e y n n o rueuu e n pOI1 CXO.LIHT non .LIe HCTB HeM rH.LIP0.LII1­ 4 r/IlM 
HaM W-IeCKHX CHn Ii BaKyyMHpoBaHH». BMeCT e C nOTOK OM x ep ea c er x y BO.LIbl yHOCHTC» nex o r opaa nons MenKHX 

HHrpe.LIHeHTOB MaCCbI, 'IaCTO naausaea aa «npox oa». B n O.LICeTOlJHO H ( 0 6 0 p OTHOH) BO.LIe ynanaewue HHrpe.LIHeH­
yCKOp 

ThI npencraan eau rerepc renau wn I l a CTHuaM H (MenKoe Bon OKHO, KonnOH.LIHhI e 'IaCTI1UhI p a3nHlJHOr O n pOHCXO )J(­
MOCTb 

.LIeHHlI) 11 Mon e Ky Jl» pHo-pacTBo peHHhIM H Be rueCTBaMI1 . Pasu epu lJaCTI1U nponoa B OCHOBHOM COOTBeTCTBy/oT 

MOlKH <jJpaKUHH KOpoTKOBOnOKHI1CT OH r.mCCbI H MeHee ( CM. ratin .) . M a CCOBa» nons r er epo renno ii lJa CTH OT cyMMapHoro 

KOJlHlJeCTBa B 0 60pOTHOH BO.LIe onpenenser cs BeCOBbI M MeT O.LIOM (O T<jJHnhTp OBh lB a IOTc» , Bb IcywHBaIOTc») KaK ssnue 

« B3Be W eH Hbl e se urecr sa». B 3aBHCliM OCTIi OT MHo r HX <jJaKTo p o B ar a n ons COCTaB n »eT OT .LIe C» TKOB no He CKo n hKHX HOCTb 

TblC»lJ Mr/ n . OpH y .LIaneHHI1 BO.LIbI a a CeTOlJHO M crone 120 TIT 6 YMarH 6 e3 npI1M e HeHI1» KaTI10 HH biX XI1Ml1lJeCKHX o6e3E 
Cpe.LICTB Macca « B3BeweHHbIX aeuiecrs» n p a CO.LIep )J(aHI111 I1X B BO.LIe 1000 Mr/JI COCTaBI1T 120 xr/ r 6yMam. 0 0 anco] 
cO.LIep)J(a HHIO B3BeweHHbiX aeuiecra B BO.LIe o npen enmor 3<jJ<jJeKTI1BHOCTh I1Cn OJl b3 0 BaHI1» Bon OKHa B TeXHOnOrHl1. 

C06Cl 
,l:(n» aro r o cyuie cr syer noxasar ern, «Y.LIep)J(aHI1e BonOKHa» ( Y B ) , KOTOp hl H nns n p I1Be.LIeHHOrO npaxrepa COCTaB ­

He Ml 
JUl eT : YB = 1000 xr - 120 Kr /l OOO xr- 100 = 88%. Ynepacanue Bon OKHa 06hllJHO He BhIXO.LII1T aa npezienu 84­


90%. 003TOM Y TeXHOnOrHlO Op raHI13YIOT Ta KHM 06pa30 M , 'ITo 6 hI B3Be weHHbiX a euiecm B 060pOTHOH BO.LIe 6bInO
 

MeHbwe. .ll:n» 3TOro WI1 pOKO n p I1M e H»IOT nonHKaTHOHHhIe nonna epu, 3HalJHTenb HO nossnnaioume yzr epscanae Hlfe
 

MenKoro BonOKHa. C I1X npI1Me HeHH eM YB nonsuuaerca 11 .LIOCTHr aeT npenenos 92-97%. nOBbiWeHI1e y nep zca ­
 4 lfB3 

HIll!, n an p a u ep , .LIO 95% YMeHh waeT npoMoH BonOKHa aa 50 xr/r 6yMam (120 xr - 50 xr = 70 x r ) . BOT nos eu y 06e3 
Ba)J(HO notiasnar s B Maccy Y.LIep)J(I1BalOruHe cpencrsa. 200, 

C .LIPYTOH CTOp OHbl , nOBhI WeHI1e Y.LIep)J(aHI1» nanpa an ea o a a KOp o TKo BOn OKH I1CTYIO lJaCTh M a c c bI , rpy6 o ­

.LII1CnepCHbIe 11 KOJlnOI1.LIHble 'Ia CTHUhl pasaepo« MeHee 0,2 MM . B mrr eparype M HorOKpaTHO nOKa3aHO [2, 5-7], 

'ITO nOBbI WeHI1e y .LIep)J( aHH» YKa3 aHHhIX IiHrpe.LII1eH TOB M aCCbl cyutecra eauo CHI1)J(a eT M eXaHI1'1ecKylO np0'lHOCTb 

6yMarH. n03TOMY BenI1 '1HHa Y B »Bn»eTC» Ba )J(HbIM <jJaKTOp OM ynp a Bn eHH» npOlIH OCTh lO 11 3KOHOMI1'1HOCTblO I1C­

non b30BaHH» MaKYnaTypbI. 
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aKTOp­ XapaKTepHCTHKa COCTaBa MaKynaTypHOH MaCCbl 

:HOCTH I1Hrpe;lHellTbl MaCCbl I CO.1lep)l(aHHe, % I Cpe.1lHeB3BeweHHlUI .!1JlHlla BO ~~OKHa , M M 

leHTOB I'pynna 1- BOJlOK IlHCToro n p oac x o acaeuaa 

HHbie Herppaxua ounpoaanu as M a c c a 100 1,53 

06e3­ )J,JlHHHOBOJlOKHHCTali qJpaKuHlI : 57 1,66 

aIOTC}J a ) (~paKUH lI 1,0 3,91-6,79 
6) <\!paKuHlI 21 2,09-3,91 
B) <\!paKUHJI 15 1,44-2,09 

cerxe 
r) <\!paKuHlI 20 1,02-1,44 

epuo­ KOPOTKOBOJlOKHHC TaJi <\!paKUHlI : 43 0,75 
13 6y­ n) <\!paKUHlI 24 0,61-1 ,02 

yuixe. e) (\JpaKUHlI 19 0,01-0,61 

naxa­	 I'pynna 11- aHHOH Hb l e 3arpSl3HlI IO lU IJe BK.'lIO'IeHlJlI BOJlOKHIJCTOrO H He BOJlOKHIJCTOr O nponcxoxneuaa 
« aH IJOHHbl e 3arpSl3H e HHJI» laUHH 

Hurpenaenru M aCCb l JlTHO, 
lJaCTb KOPOTK OBOJlOKHHCTOH <\!paKUIJIJ - % OT qJpa KUHH «a- e»: .60Tbl 
a) MaKporeTeporeHHble '1a CTHUbI (rpyoozmcnepcnsrc): 

aonu 
06Pb l BKIJ BOJlOKH a , '1aCTHUbl HanOJlHH TeJlSl, Pa3HOP0.1lHblX 

»mOH xnees H '1aCTHUbl MexaHHlleCKIJ X npa veceil 
160Te 6) MHKporeTepo r eHllble 'l aCTIJUbl (KOJl JlOH.1lHb l e): 

ICTBo	 06Pb l BKH qJIJ6pHJlJl, MHKpO<\!H6pHJlJl, '1aCTH 'IKH xne es MaK p o ­

M OJleKYJlbl nonunepoa, % OT I T npO.1lYKUHH 

B) MOJleKYJlJlpllble : M aKpOMOJleKyJlbl nOJlJIMepO B, MOJleKy Jlb l , OIBa­
% OT 1 T npO.1lyKUHH 

Conepx aua e, %
 

5- 10
 
0,1-0,5
 

0,1- 0,2
 

0,1-0,2
 

Pasuepu, HM ( M M) 

10- 200 '10 ' (0,01 0,20) 
> 500 (5 ' 10'3) 

1-500 11M 

<I HM 

Hap}JLlY C nOKa3aTen}JMH «aaseureanu e BelUeCTBa» H Y B, Ba)J<HOH xapaxrepncr mcoil 6YMa)J(HoH MaCCbI }JBn}J ­

eTC}J «KaTHOHHa}J norpefinocn,». 3 TO KonWleCTBeHHa}J xapaxrepncrmca cOLlep)J(aHH}J KOMnOHeHTOB LlHcnepcHoH 

epa3bl B 060p OTHOH BOne Cpasxrepastu, cooTBeTCTByJOlUHMH rpynne II (CM. r afin.), no HX anexrpaaecxouy sapany. 

B HccnenOBaHH}JX acnonsaoaanac s nona xaruonuue nonnaepu 000 «CK J.1<D Cneuman KeMIJKan3»: epllK­
IpeLl­

carop aHllOHHhIX l.JaCTHU «Yrn.r parpa xc P 127», dmoxynsnr «DonHaMHH CCK», csrona nns noasnueaaa np0l.JHO­torno 
>Hble CTH 6yMarH B CYXOM COCTO}JHIHI «Ynsr papea D S- 150», cxrona nn}J nossuueaaa np0l.JHOCTll 6yMam BO Bna)J(HOM 

,1axe­	 COCTO}JHllH «Ym.rpapes 200» (POCCIl }J, ,[(3ep)J(llHcK) H Kam OHHhlH xpaxxsan co C3 0.030, Monh/Monb (r oproaas 

no­ MapKaEmprisol NE25E, npOll3 BOnCTBa Emsland Starke GmbH, 3MnHXxaHM, Fepv aaaa). 
lylO­ fpaqH1KH 3aBHCllMOCTH CKOpOCTll 06e3Bo)J(HBaHHSI MaKynaTypHoH MaCChI (38 ± 2"' °W P, KOHueHTpaUH}J 

11­
4 r(n~r'J OT s nzra nOJIHKaTHoHHoro nOJIHMepa npeacrasneasr Ha pacyrrxe.

PO: 

:H­ Ha pacynxe BlJnHO, l.JTO ace nOJIHKaTHOHHble nonnu epu , BHe 3aBHCHMOCTH OT HX uenesoro Ha3Hal.JeHJ1}j , 

i)( ­ yCKOp}JIOT 06e3Bo)J(HBaHHe MaKynaTypHoH MaCChI. DpH 3TOM nafimonaerca np}JMO npo nopunoaansaas 3aBHCH­

~T MOCTb, KpOMe nonavepa «Ynsr pa dnn«; P 127». OTnJl l.JHe BO BnH}JHHH ua 06e3BO)/(lfBaHHe «Ynsrpadntxc P 127» 
: 0 MO)J(HO 06bllCHHTb TeM, l.JTO 3TOT nonnvep xanaercs cpeLlCTBOM He nn}J nOBhIWeHJ1}j 06e3BO)J(HBaHWI, a lIn}J no­
lK 

BblweHHlI yztepzcaaaa BonOKHa H HHhlX l.JaCTHU. OH He asnser ca Hll3KOMoneKynSlpHhlM normaepov, H 3ep epeKTHB­
IX 

HOCTb ero naaaucurax npu ynen snoa pacxone 1-2 xr/r, B 3THX npeztenax, KaK BHLlHO na pncyaxe, na CKOpOCTb 
IX 

o6e3Bo)J(HBaHHlI npaKTHl.JeCKOrO BJIWlHll}J nOl.JTH He oxaasrsaer . 3a Cl.JeT ManOH MoneKynllpHoH MaCCbI MoneKynbl '0 

1.	 ancopfiapyiorcs na BhlCOKopa3BHTOH nOBepXHOCTll -racrnu aHHOHHhlX 3arp }J3HeHHH H MenKoro BonOKHa H cno ­

1-	 C06CTBylOT HX epHKcaUHH H YLlep)J(aHHIO na BonOKHe 60nbwllX pasa epoa. 06eCne l.JHBaTh epnoKynSlUHIO MaCChi OHH 

He MoryT . 

D Ocransnue TpH KaTHOHHhlX nommepa HMelOT BhlCOKYIO cr eneus nornoaepnaauna H cno cofinu Bnononne­
e 

HHe K 3epepeKTY nOBhIweHWI YLlep)J(aHJ1}J ofi ecnesas a'n, 3epQ>eKT Q>noKyn}jUHH BonOKHa H MeJIKllX l.JaCTHU, o6ecne­

l.JHBalOlUHH ycxopenae 06e3BO)J(HBaHH}J . 1.JeM fions uie YLlenhHhIH pacxon 3THX rtonnaepoa B Maccy , TeM nysuie 

06e3BO)J(HBaeTC}J Macca. Y LlenhHblH pacxon nanaux nonmrepon B Maccy - 4-10 xr/r, ,[(nll nonHMepa «Ynsr papea 

200» (DDE) ynen bHblH pacxon MO)J(eT 6bITh 3Hal.JHTenhHO ssnue - 30-40 Kr/T. Bepxane npenenu pacxona nonn­

MepoB 06b}JCH}JIOTC}J TeM, l.JTO HX uenesaa IpyHKUWI - 3TO nos snuemre MeXaHHl.JeCKOH npOl.JHOCTH, a B npenenax 

YKa3aHHbIX pacxonos 3Q>Q>eKT nossnueuaa np0l.J HOCTll HaH60nbwHH. 
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1. B cOBpeM eHHoH TeXHOJIOr HH npoasaoncr aa MaKYJIaTypHoro r ap noro xaproua BajKHeHUHlM CBOHCTBOM 

MaCChlllBJIlieTCli CKOpOCTh 06e3BOjKHBaHIDI, KOTOPYlO B03MOjKHO xoppexruposars nOJIHKaTHOHHhlMH nOJIHMepaMH. 

2 . B p afi ore paccraorpeao BJIHlIHHe nOJIliKaTHOHHhlX n OJIHMepOB «Ynsrpadnncc P 127», «DOJIHaMHH 

C C K», «Vm.rpapea DS-1 50 », «Ynsr p ap ea 20 0» H KaTHOHHo r o KpaXMaJIa co C 3 0.030, MOJIh/MOJIb, aa CKOpOCTb 

06e3BOjKHBaHHlI MaKyJIaTypHoH MaCCbI. 

3 . DO Ka3aHO, 'ITO ace KaTHOHHblC np onyxru aKTHBHO BJIIDIIOT aa CKOp OCTb 06e3BOjKHBaHIDI H MOryT npa­

MCHJlTbCli ana :n OH ueJIH. 
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Kozhevnikov s.n.'. Koverninskii I.N. ' , Smolin A.S.2
, Shabiev R.02 ST UDY O F POL YCATION IC POLYMER DE­

HYDRATION DEINK ING 

' Limited Liability Company "SKIF Sp ecial Chemicals ", Vostochnaja promzona, 7. Dzerzhinsk, Nizhnv Novgorod re­
¥itm, 6060()(J (Russia). e-nta il: skif(~;s kilus 

-SI. Petersburg State Technological Univers ity ofPlan/ Polvmers , Ivana Chernvkli st. , 4. SI. Petersburg. 19S0 95 
(Russ iat. e-mail: stno lin(j~ 'g/urp.sp h. I' ll 

The paper presents the results of studies of the effect of ind ividu al polycationic polymers dehydration wastepaper. 
The paper presents the entire mass range of part icle sizes from a few mill ime ters to a few nanometers. In the fiber frac­

tion - the structural element a paper structure, accounting for abou t 95- 99% . The rema ining 5-1% - fragmented fiber and other 
colloidal particles and molecular size. The stock ha s a negative potential , as measured by the z-potential of 15-60 mV. There ­
fore , between the mass of ingredients when approaching forms an electrostatic barrier to spontaneous sealing mass on the grid . 

The study used poly cationic polyme rs LLC "SKIF Sp ecial Chemicals": retainer anio nic species "Ultrafiks P 127" 
flocculant "polyamine SSK", the resin to increase "Ultrarez DS-150 " paper strength in a dry state, the resin to improve the 
strength of paper in the wet state "Ultrarez 20 0" (Russia, Dzerzhinsk) and cationic starch wi th a DS of 0,030 mol/mol (trade­
mark Emprisol NE25E, prospect Island Emsland Star ke GmbH, emli chh eim, Germany). 

All polycationic polymers, regardless of their purpose, accelerate dehydrat ion wastepa per. At the same time there is a 
directly proportional relationship, in addition to the po lymer "Ultra fiks P 127". The difference in the effect on dehydration 
"Ultrafiks P 127" can be explained by the fact that the polymer is not a means to increase dehydration , but a mea ns to improve 
the retention of fiber and other particles. It is not a low molec ular weight polymer and its highest efficiency at a specific flow 
rate of 1,2 kg/t , Due to low molecular we igh t molecules adsorbed onto the surface of the high ly anionic particles and fine fibers 
contaminants and facilitate their fixing and retention at a larger size fiber. 

Cationic polymers ha ve a high degree of polymerization , an d capable of, in addition to the effect of improving retention 
effect flocculation provide fibers and fine particl es providing acceleration of dehydration. The greater the specific con sumption 
of the polymers in the mass, the better dewatered mass. Spec ific consumption of polymers in the mass of 4-1 0 kg/t , For poly­
mer "Ultrarez 200" (PPE), a specific flow rate can be much higher (30-40 kg / t). Th e upper limits of the flow of polymers due 
(\J.l'1'I~ I\h ;r m-dr nrerroojectrve runcnon - tflis Increase In me chanical strength , and within these expenses increase the strength of 
the greatest effect. 

Keywords: waste paper, poly cationi c polymers, the z-potential, dehydration. 
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