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Ha CCrOJlHlIlllHHIl J\CHb HeT c.uHHoll TO'l1Gl 3pCHHlI ua MCXaHH3M npoUCCCOB, npoucxonauurx n p a PaJMOJlC. Llem, pa6o­

Tbl - YCTaHOBHT b 3aBlfCHMOCTb MC)KJ\Y TCpMO.uHHaMH'ICCKHMH csoacrsaxm UCJlJlIOJl03bl H cesaeofipasyronrea cnoco6HOCTblO 

PaJMOJlOTblX UCJlJIIOJI03HblX BOJIOKOH. 06bCKTOM HCCJlc.uOBaHHlI CJI)'JKHJIH oopaanu cYJIbljJaTHoH 6CJIeHOH H Hc6CJICHOH UCJI­

JIIOJl0 3 M3 XBollHblx H JlMCTBCHHbl X nopozi .upCBCCHHbI. B pafiore nOJJy'lCHhI MlITCrpaJJbHhlC TCm IOTbI B3aH~IO.uclkTBMJI PaJMOJlO­

T(,1X UCJIJlIOJl03 npa BpCMCHH paJMOJIa 0-40 MHH npn 298 K; CHlITbl H30TCPMbl COp6UMM napes BO.ubl B lllHpOKOM HIITCpBaJJC 

OTHOCHTCJlbHblX .uaBJICII HIl napos aonsr. DOJlbWOe BHHMaHHC ynenserca nOJ\roToBKC 06paJUOB .uJlll KaJJOpMMCTpH'IeCIGIX H3MC­

pellHll . PaJBHBaIOTCli npCnCTaBJleHHlI 0 BJlMlIHHM penyuapyioumx rpynn aa CBOHCTBa UCJlJlIOJl03bl H ee cnocofinocrs K CB1I3C­

o 6paJoBaHMIO npa nonyscaau 6yMarH. CnCJlaH BbIBOJ\ 0 B03MO)KHOM peryJIMpOBaHMM CBOHCTB uenmonoasi na OCIIOBC rIOJlY­

'1CHHbIX TcpMOnMHaMH'lCCKIfX napanerpos paavonoroa UCJIJIlOJl03bl. 

Kuoueeue cnoea: cyJlbljJaTHali JIHCTBCHHalI, XBollHali ueJIJlIOJI03bl, paJMOJI, IjJM6pMJIJIMpoBaHHe, penyuapyiourae rpyn­

nsr, TepMOJ\MHaMM'ICCIGIC, 6YMaroo6paJy\oU\HC csoacraa UCJlJlIOJl03bl, MHKJlIO.uMpoBaHMc. 

Beeoenue 

Pa3MOJJ 6)'Ma)J(}{OH MaCChi HBJUleTCH lfCKJDO'iHTe11hHO Ba)l(HhlM 3TanOM TeXHOJJOrHH npomeozrcraa 6)'Mam, 

B npouecce xoroporo crpesorrca npanan, BOllOKHlfCTOMY MaTepHany CBOHCTBa, He06xoJl:HMbJe Jl:J1lI noasnneaaa CBJI3e­

06pa3)'lOI.UeH cnocoonocra uenmonosu H yaemrreaax nponnocrn 6)'Ma)J(}{oro nacra [1-4]. DPlfXOJl:lfTCH npmnars, 

'iTO Jl:0 HaCTOHUlero BpeMeHH HeT e.lUIHOH TO'iKH 3peHlfll na MCXaHIDM npoueccoa, npOHCXOMUlHX npn pa3MOJJe. 

ABTOphl pxna pa60T paCCMaTpHBaIOT B03Jl:eHCTBlfe pa3MOJJa na BOllOKHa CTO'iKH apeana )'BellH1ieHIUI uafiy­

xaHIDI, CBH3hIBall nafiyxanae C conepacaaaev reuauenmonoa. OJl:HaKO xonasecrseaaoe conepacanne reaauenmo­

JJ03 He HBllllCTCH HaJl:e)l(HOH xapaKTCpHCTHKOH 6)'Maro06pa3)'lOUlH.X CBOHCTB, nOCKOJJhKY B cB1I3e06pa30BaHHH BO­

JJOKOH HaH60JJhUIylO pons HrpaIOTnosepxnocruue CJJOH, conepxanae reMHueJ1J1IOll03 B KOTOpblX COCTaBJJlICT He­

3Ha'iHTeJJhH)'lO xacrs OT lfX oouiero KOJIH1ieCTBa. 

Hccnenoaauae, ssmonneaaoe HaMH CaKueHTOM aa peaynsrarsr TcpMOJl:HHaMH1ieCKOrO MeTOJl:a, n03BOJIHeT 

CJl:CJJaTh BhIBOJl: 0 3HatIHTCJJbHOM BJJIUIHHlf conepzcaaas penyunpyroumx Kap60HllJ1bHhIX rpynn , 06pa3)'lOUllfXCH 

B npouecce nonrorossa uenrnonoasr Ill111 nonysenna 6YMam. B pafiore YJl:eJIHCTCli 60JJbIlIOe BHHMaHHe nOJl:rOTOB­

xe ueJ1JJIOl103Hb1X BOJJOKOH Jl:JJH xanopaaerpaxecsnx H3MepeHlfH. 

OCOeCKaR Hpauoa Heauoena - sasezaoruaa KaljJcJ\poll
 

IjJH31f'lCCKOIlIf xonnoazntoa XMMMIf, xaananar XIfMH'ICCIGIX
 

Hay!< , CTapUIHH lIa)"lHhlll COTpy.uHMK, e-mail : iraosov@mail.ru
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IjJH3H'ICCKoll H KOJI,~oHJlHoll XMMlfM,
 

e-mail: cJlrclano@yandex.ru
 

Ilonmopauxuu Tenuaouu Mameeeeuw-« 3aCJ(~eHHbIll ztesrcrn,
 

nayxa, nporpeccop KaljJc.upbJ 1jJH3If'lCCKOH If KOJl.~oIf)lHoll
 

XIfMHH, JlOKTOp XHMIf'lCCIGIX nays,
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• AsTOP, C KOTOphlM CJlCnyCT BeCTIf nepenacxy, 

Pesynsmamu UCCJle006allUJIU ux otcyseoenue 

Ilpeacae tIeM nepeiira K o6c~eHHIO npezt­

CTaBJJCHHhIX B pafiore PC3YllbTaTOB 0 BJJHlIHHH Pa3MO­

JJa na TepMOJl:HHaMH1ieCKHe caoiicraa uenmonosu, 

nOHCHlfM HaIIIY TOtIKY 3peHHH 3KCnepHMeHTallbHhIM1l 

Jl:aHHhIMH, noJIYtJeHHhIMll B 3TOH pafiore li pauee [5-6]. 

06beKTOM uccnenosanna CJJY)I(HJ1H npOMhlIlIJJCHHble 

06pa3UhI cyJJhtPaTHoH 6eneHoii ueJ1J1IOll03bl lf3 XBOH­
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HhIX nopon npesecaau Bparcxoro JITIK C conepxaaaea a-UeJUUOJ103bI - 95%. Byuara, nonyseanas H3 TaKOR uen­
monosu, HecMoTP" na asrcoxoe Ha6yxaHHe B sone (rennora CMatIHBaHHH - 18,5 KlUIIr.u.) HMena KpaRHe HH3K)'1O 

npO'lHOCTh, He npeasnuaiouryio 3500--4000 M. 3TO CB1I3aHO C MaJIOR cnoC06HOCThlO TaKHX BOJIOKOH K CB"3e06paJo­

BaHHlO BCJIeilCTBHe HeilOCTaTKa sa nOBepxHoCTH BOJIOKOH HH3KOMOJIeKYJIHpHblX $paKUHR UeJIJllOJI03hl, nepemenurax 
B paCTBOp npa IUeJIO'lHOR sapxe. CJIeilOBaTeJIbHO, xopowee Ha6yxaHHe H rHilpo$HJIbHbIe cBoRCTBa, sonpexa '1aCTO 

BblCKa3bIBaeMOMY MHeHHlO, He "BJI1IlOTC" rapauraeri nonysesna BbICOKHX noxaaarenea npO'lHOCTH 6YMa)l(Horo JIH­

CTa. OilHaKO HX IDMeHeHHe B pe3YJIbTaTe $H3H'1eCKHX, XHMH'leCKHX HJIH rex H npyrax B03ileRCTBHR nenaer B03­

MO)l(HbIM npH6nIDHThC" K npaennsaoxy nOHHMaHHlOMexaHH3MOB, npOHCXOilHllUIX npa 3TOM KBJleHHii. no HaweMy 

MHeHHlO, HeJIb3" nenooueaaaars POJIb KOHueBbIX penyuapyiouiax rpynn MaKpOMOJIeKYn ueJIJIlOn03bl B nosepx­

HOCTHbIX CJlOllXBOJIOKHa. 3KCnepHMeHTaJIhHO nOKaJaHO, 'ITO 'IaCTH'lHaH nOBepXHOCTHa" ileCTpYKUHH Hepa3MOJIOThIX 

ueJIJllOJI03HbIX BonOKOH, COnpOBO)l(JlaIOIUa"c" ysenaseaaev COilep)l(aHHH peJlYUHPylOWHX Kap60HHJIbHhIX rpynn, 

cnococcrsyer nossnueamo npO'lHOCTH 6YMarn fionee 'IeM sa 40% [5]. npH'leM ilaHHbIH npHeM MO)l(HO C'IHTaTh 

06"3aTeJIbHbIM npn aJIhTepHaTHBHbIX cnocooax nOJIY'leHIDl 6YMam ID Hepa3MOJIOThIX BonOKOH (B 'IaCTHOCTIi, aspo­
$OpMOBaHHeM) npn ileqmUHTe BOJlbI. 

Conepacanue HH3KOMOJIeKyJIHpHbIX $paKUHH UeJIJllOn03bl onpenenana no paCTBopHMOCTH ueJIJllOJI03bl 

B 10% BOilHOM pacrsope ranpoxcana HaTPIDl. 113BeCTHo [7, 8], 'ITO B 10% pacrsope NaOH paCTBOp"eTC" $paK­

UIDl ueJIJDOJI03hl co creneasio nOnHMepH3aUHH (Cn
298"'BKK) He fionee 10D-150. 

PeryJIHpOBaJIH conepacanne HH3KOMOJIeKYJIHpHbIX $paKUHR nocpencreox KHCJIOTHOrO ranponma B 10% 

pacrsope cepuoa KHCJIOThI npn renneparype 90 °C. KHCJIOTHblR rHilPOJIH3 uenmonoasi OTHOCHTC" K TOnOXHMH­

'IeCKHM peaKUH"M, 3TO n03BOJIHJIO nposonars rn.nPOJIH3 B rexeaae BpeMeHH, npn KOTOpOM paspsra rJIHK03HilHbiX 

CB"3eH npOHCXO,llHT aa nOBepXHocTH BonOKHa. Ilpa 60JIee rny6oKoM ranponaae aafimonaercs cmoseaae npos­

HOCTH OnblTHbIX OTnHBOK (BL) H MOHOBonOKHa (BLa), 'ITO BH!lHO H3 pHcYHKa 1 H Ta6JIHUbI 1. 

3KCnepHMeHTaJIbHbie namrue, nOJIYtIeHHbIe HaMH [5, 6, 9], nOKaJaJIH, 'ITO ,llJI1I CBR3blBaHHH CMe)l(HhIX no­

BepXHOCTeH Hepa3MOJIOThIX ueJIJllOn03HbIX BonOKOH He06xo,llHMO MoneKYIDIpHoe $H6pHJIJIHpOBaHJfe C 06pa30Ba­

HHeM Kap60HHJIhHbIX penyunpyrouarx rpyrm, a B03MO)l(H0, B HeKOTOpOH. CTeneHH HaHo$H6pHJlJIJfpOBaHHe. HaMH 

nposenena '1aCTH'lHaR nOBepXHOCTHaR ,lleCTPYKUHH ueJIJDOJI03bl BO,llHhlM KHCJlOTHLIM ranponaso». MO)l(HO OTMe­

THTb, 'ITO nOCKonbKY ranponna senerca B rereporenuoii CHCTeMe, MaKpOKHHeTHKa rHilpOJIH3a onpenenserca He 

ronsxo XHMH'IeCKOH KHHeTHKOH npouecca pa3pblBa rJIHK03HilHbiX CBR3eH, HO H tPH3H'1eCKOH KHHeTHKOH ilHtP$y­

3HOHHoro npOHHKHOBeHHH KJlCJlOThl B MaTepHaJI. 06 ysena-reaaa 6yMaro06pa3ylOmeH cnoc06HoCTH ueJIJIIOJI03­

HhIX BonOKOH nOCJIe 'IaCTH'lHOrO KHCJIOTHOrO rnnporrasa CBHileTeJIbCTBylOT pesynsrarsr, npencraaneaasre aa pH­

cyuxe 1, H3 KOTOpbIX BJI,llHO, 'ITO conepxaane ua nOBepXHOCTH ueJIJDOn03HhIX BOJIOKOH 18-20% HH3KOMOJIeKY­

JIHpHblX tPpaKUHH ueJIJIlOn03b1 npHBO,llHTK 3Ha'lHTenhHOMY yBeJIH'leHHlO npO'lHOCTH 6YMa)l(Horo nacra [5]. 

qaCTJf'lHaR nOBepxHoCTHaR ,llecTPYKUHR BonOKOH sa MOJIeKYJIHpHOM yposae yaenmaaaer 30HY KOHTaKTa 

Me)l(Jly BonOKHaMH H, KaK cnencrsae, npO'lHOCTb Me)l(BOnOKOHHbIX CBR3eH npa cyunce 6YMa)l(HOrO nHCTa. 06pa­

60TKa '1aCTH'IHO rJfJlpOnH30BaHHhIX BOJIOKOH HaTPHH60prJfJlpHilOM (NaB~) C nensio 6JIoKHpOBaHHH Kap60HHJIb­

asrx rpynn ueJIJIlOJI03bl nOKaJaJIa caaxeaae npO'lHOCTH 6yMam H3 runponaaoaaaastx BOJlOKOH, 06pa60TaHHbix 

NaB~. aa 27%. qaCTH'lHaR necrpyxuaa ueJIJIlOJI03bl B npouecce pasaona, noasnnas anreaaoanyro cnocofiaocrs 

ero nosepxuocra, caiosaer MeXaHHtIecKYIO np0'lHOCTb ornem.noro BOJIOKHa (Ta6JI. 1). 

n03TOMY 6YMara, nonyaeuaaa H3 BonOKOH C sacosoa cBR3eo6pa3ylOIUeH cnocooaocruo, HMelOIUaR BbICO­

xoe conepseaaae HH3KOMOJIeKyIDIpHbix $paKUHH aa nosepxuocm BOJIOKHa, MO)l(eT HMeTb HH3KHe nOKa3aTeJIH 

MeXaHHtIeCKOH npO'lHOCTH B CBR3H C HH3KOH npO'lHOCTblO caMHX BOJIOKOH. 

Hccrrenosaaae TepMO,llHHaMH'leCKHX CBOHCTB pa3MOnOThIX uenmonos He npOTHBOpe'lHT ranorese 0 pona 

KOHueBbIX penyuapyrouurx rpynn aa CB"3eo6pa30BaHHe. B pafore nOKa3aHO H3MeHeHHe TepMO,llHHaMHtIeCKHX 

CBOHCTB ueJIJllOn03bI B npouecce pa3MOJIa. 061.eKTaMH HCCJIeilOBaHHH CJIY)l(HJIH npoasuunemrue 06pa3UbI cyns­

tPaTHOH (C$A) 6eneHOH H He6eneHOH uenmonoa H3 XBOHHblX H nHCTBeHHbIX nopon npesecnnu. 

XapaKTepHCTHKa 3THX ueJIJllOn03 npencraaneaa B rafinaue 2. 

POCnyCK H paaxon ueJIJIlOn03bl nposonanca B ilHCKOBOH MeJIbHHue npa KOHueHTPaUHH MaCCbl 6%. Bpeas 
paaxona COCTaBJIHnO 0-35 MHH. Or6op npof npOBO,llHJICR C HHTepBaJIOM 5 MHH. Creneas nOMOJIa( OIllP) COOTBeT­

CTBOBaJIa JlJI" C$A 6eneHoH nHCTBeHHOR - 14,0; 25,4; 37,1; 40,3; 43,2; 48,7; 52,9; 54 ,1; C$A 6eJIeHOH XBOHHOH 

- 13,5; 23,7; 35,4; 38,9; 42,1; 42,8; 43,2; 45,3; C$A He6eneHoR XBOHHOH - 13,0; 22,7 ; 33,9; 38,0;'41 ,4; 41,9; 

42,3; 43 ,0 . Onpeneneaue CTeneHH nOMOJIa, H3rOTOBJ1eHHe OTJ1HBOK H HX HCnblTaHHH npOBOilHJIHCb 110 CTaHJlapT­

HbIM MeTOilHKaM. 
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nOH uen­ Ta6J1Hua 1. Bnasmre conepscanaa HH3KoMoJleKYmlpHhIX $paK1UlH (n) aa npOlJHOCTh MOHOBOJlOKHa (BLo) 

te HlI3K)'1O 

neoopaso­
iemennrax 

eKH'IaCTO 

KHoro JlH­

:JIaeT 803­

o HallleMY 

B nosepx­

3MOJlOThIX 

,IX rpynn, 
o C'IHTaTh 

ern, aapo­

:.runoJl03hI 

res <\JpaK­

sa B 10% 

)nOXHMH­

(03HAHhIX 

me npox-

KHbIX no­

>6pa30Ba­

lie. HaMH 

;HO OTMe­

iserca He 

~ .rm<\J$y­

CJlJIIOJl03­

,Ie aa pa­

DMOJleKy­

;]. 

KOHTaKTa 

ra.06pa­

p60HHlIh­

~DTaHHhIx 

C06HOCTh 

tall BbICO­

'Ka3aTeJIH 

eo pOJlH 

IH'leCKHX 

UbI cyns­

~. BpeMJI 

COOTBeT­

XBOHHOH 

1,4; 41,9; 
TaHAapT-

Cynsdrarna» nOJly6CJICHali Cynsdiarnaa 6C JlCHali 

n, % BLo, M n,% BLo, M 

5,1 4100 6 2200 
7,5 4000 7,5 2100 
10 3900 10 2050 
15 3700 15 2000 
22 3000 17,5 1600 
25 2200 23,8 1420 

3000 

PHC. 1. BJlIDIHHe COaepII<aHIDI KOpOTKHX uenea (n) 

aa np0'lHOCTb 6YMarH (BL). Ilenmonosa: 

1 - cynsdiaraas nonytieneuaa, 2 - cyJlb$aTHali 

fieneaaa 

1500 

Ta6J1Hua 2. XapaKTepHCTHKa accnenyeusrx uenmonos 

CO.llCp;KaIlI1C CO.llCp;KaHHc C O.llCp;KaHI1C CO.llCp;KaHI1C 30JlbHOCTb, CTcncHb 
06pli3CU 

a-UCJIJIIOJl03bl, % HM<I>, % JII1f11I1Ha, % CMOJI 11 ;Kl1pOB, % % n OMOJla, °lllP 
C<I>A 

88,4 5,6 0,5 0,2 0,13 14,0 
6CJICHali JII1CTBCHHalI 

01>A 
89,3 _4,8 0,4 0,3 0,15 13,0 

6cJICllali XBOHHalI 

C<I>A 
80,9 8,0 7,6 0,8 0,4 11,5 

aefieneaas XBOHHalI 

2 

15 25 n.% 

IHtrrerpansnsie 3HTaJIhnHH B3aHMOneHCTBIDI pa3MOJlOThIX uenmonos C BOnoH (-~H, K,l];1I<'Kr- ) B 3aBHCHMO­

CTH OT BpeMeHH pasuona (CTeneHH nOMOJla) nonyseuu npa 298 K na xanopasrerpe C H30TepMHlJeCKOH 060Jlo'l­

KOH, OTHOCHTeJlhHali norpeunrocrs - 1%. 

Heofixoznoro xparxo OCTaHOBHThCJI ua pane rpY.lUfOCTeH MeTO,UH'leCKOrO xapaxrepa , CBJl3aHHbIX C nonro­

TOBKOH ofipaauos ,UJllI KaJIOpHMerpHH [5, 9]. KaJIOpHMeTpH'leCKHe H3MepeHIDI rpe6ylOT a6COJllOTHO CYXHX ofipaa­

UOB UeJIJI1OJl03bl, TaK KaK MaJIeHWHe KOJlH'leCTBa snarn oxaastsaior cyutecraenaoe BJlHlIHHe na H3MepJleMble no­

Ka3aTeJIH, H3MeHJl.ll npa 3TOM $H3HKO-XHMH'leCKHe CBOHCTBa uenrnonoasr BCJIenCTBHe ee aKTHBHOrO B3aHMoneH­

CTBHJI C sonoti, 3HeprIDI sroro B3aHMOneHCTBHJI He lIBJIlIeTCJI JlHHeHHOH $YHK1UIeH COnepII<aHIDI sonsr , norno­

uienuon ueJlJllOJl030H. B CB1I3H C3THM pell<HM 06e3BOII<HBaHIDI uenrnonoau HMeeT npHHUHnHaJIbHOe 3Ha'leHHe.!lml 

npaBHJlbHOH HHTepnpeTaUHH nonyseaasrx pe3YJlhTaTOB. B pafiore 06e3BOII<HBaHHe Bnall<HblX pa3MOJlOT1>IX 06pa3­

UOB (creneas nOMOJla 10-60 °lllP) npOBOnHJIH ,UBYMlI cnocofiasra. no nepaouy H3 HHX 06pa3ubl CYWHJIH B CTeK­

JlJlHHbIX astrrynax npH rexmeparype 378 K B saxyyae Han PzOs no nOCTOJlHHOH MaCCbI. no BTOpOMy cnocooy C 

uensio coxpaneaaa KanHJImlpHO-nOpHCToH crpyxrypuuenmonoasi Bony BblTeCHlIJIH MeTOnOM 3aMeHbl pacrsopa­

renea (cyunca HHKJIIO.!lHpOBaHHeM) [5,6, 10]. 

1130TepMbi .!leCOp6UHH pa3MOnOThIX uenmonos nonysensr CTaTH'leCKHM MeTO.!lOM npa 298K. ~ nonyse­

HHlI 3a.!laHHhIX OTHOCHTeJlbHhIX naBJleHHH napos sonsr (p/Po) HCnOJlb30BaJIH nacsuuennsre pacrsopu aeopraume­

CKHX coneri. 1130TepMbi CHHMaJIH npH p/Po= 0,35; 0,65 ; 0,84; 0,975. CnelUiaJIbHOH nOnrOTOBKH 06pa3UOB He rpe­

60BaJIOCb. Pesynsrara KaJIOpHMerpH'leCKHX HCCJlenOBaHHH npencraanensr na pncynxax 2, 3. 

KaK BH,UHO H3 pHcyHKOB 2, 3, 3aBHCHMOCTh aarerpansasrx 'renner B3aHMoneHCTBHJI uenmonosu C BonoH 

(r ennor CMalJHBaHIDI, ~H) OT BpeMeHH pasvona (creneaa nOMOJla) HMeeT JlBHO Bblpall<eHHble neperafisr, 06y­

CJlOBJleHHble BJlIDIHHeM sneumero H snyrpeaaero $H6pHJlJlHpOBaHIDI aa H3yqaeMble napasrerpsr. npH'leM nepe­
-~ .. - ' ._-_ .__ . __ ­

m6bl na 3aBHCHMOCTH ~H = fl:t) xapasrepau KaK.!ImI 06pa3uOB, 06e3BOII<eHHbIX TeMnepaTypHoH CyWKOH, TaK H 

,UJlJI HHKJIIOnHpOBaHHhIX ofipasuos, coxpaaaiourax crpyxrypy, npH06peTeHH)'Kl B peaynsrare pasaona. HaJIH'me 

TO'leK neperuoa yxaastsaer ira nporexaane npoTHBOnOJlOlI<HhIX npoueccos, Kall<.!lhlH H3 KOTOpblX BJlIDIeT ua cop6­
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UIDO napos BO,nbI (a), L\H uenmonoasr R BL (pRC. 2-6). TIoHIDKeHRe rennor CMatlHBaHIDl (pRC. 2) CB>t3aHO Cyse­

nHtIeHHeM npOtIHOCTH BO,nOPO,nHbix CB"-3eH npa cymxe. ' npenaaparensao He06e3BO)l(eHHbIX HHKIDO,nHpoBaHHeM 

otipaauos. TIpUtIeM mo6bIe cnocofist 06e3BO)KRBaHIDl, xpoae UHKmo,nHpOBaHIDl, He coxpaasior npH06pe-reHH)1O 

ueJUIlOJl030H CTpYKTYPy npa mo60M B03,neHCTBUU BO,Ub1 na BonOKHO, B TOM qHCne R UpH pasuone. TIPH 06LltIHOM 

BbIcywUBaHHH (UpH HH3KUX TeMuepaTypax HnH noon BaKYYMoM [5, 10]), xorna etue COXpaIDleTC"- anara, CTeHKlI 

nop ,nOCTaTOtIHO :maCTUtIHbI, r.e. uenmonoaa uaxonarcs B BbICOK03naCTUtIecKoM COCTO"-HHH, HO KaIDlJI.IDlpLl no­

tITH nonsre, TaK KaK OCHOBHaH xacrs BO,nbI ~e ynaneaa, n03TOMY CTeHKH nop CMbIKaIOTC"- H 06pa3YJOTcH re 
nposasre sonoponasre CB"-3H, xoropue CHIDKalOT KOnUtIeCTBO !jlYHKUHOHanbHblX rpynn, B3aUMo,neHCTBYJOlllIIX c 

uenmonosoa C BbI,UeneHHeM renna. J],ruI coxpaaeana crpyxrypu, npHo6peTeHHOH npa pasaone, He06xollHMo, 

qTo6bl uenmonosa erne no nonaoro ynaneaaa BO,Ub1 nepeuma B 3aCTeKnOBaHHOe COCTO"-HHe, qTO H npOllCXOAIIT 

UpH y,naneHHH sonsr )l(U,UKOCT"-MH, He B3aUMOAeHCTBYKHUHMll C uenmonosoti II He CHH)I(alOmUMH reaneparypy 
CTeKnOBaHIDl (aUeTOH, sranon, H-reUTaH). 
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PRC. 5. H30TepMbl Aecop 6 UHH cy nb!jlaTHoH 6eneHo H 

uenmonona R3 XBOHHblX nopon npeaecaasr: I - 6e3 

pasuona; 2 - pasvon B reseaae 20 MHH; 3 - paaxon 

areseuae 30 ~HH 
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PHC. 6. Bnasnae pasaona ua paspsraayro npOtIHOCTh 3000 
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6YMarw: I - C<1lA 6cncHaH xBoHHaH; 2 - C<1lAIOUCXO.llHT o 20 40 60 
6cncHaH n HCTBCHHali	 BpeMR pa3Mona, MMHmeparypy 

flOBhlllJCHHC TennOT CMa'iHBaHIDI I1HKJIlO.uHpOBaHHhlX 06pa3UOB H COp6IDIH napoa sonu B Ha'lanhHhlH ne­

paon pasvona (pHC. 3-5) CBH3aHO HC ronsxo C ocna6nCHI1CM BO.uOpO.uHhIX CB1I3CH npa pasuone, HO H C o6pa30B8­

HHCM HOBhlX COp6UHOHHhIX UCHTpOB - Kap60HI1J1hHhlX rpynn, o6pa30BaBllJHXCli B peaynsrare .uCCTpyKUHH uen­
JIJOn03hl. YBCnH'lCHHC copfiapyrouteil nOBcpxHOCTH, ofiycnoaneanoe nOBhlllJCHI1CM no.uBIDKHOCTH 06pa30BaBllJHX­

ex KOpOTKHX uenea, YBcnH'lCHHC npa :nOM KOHucHTpaUHH Kap6oHI1J1hHhIX rpynn cnoco6cTBYIOT nOBhlllJCHHIO 

npO'lHOCTH OnhITHhIX OTnHBOK (puc. 6). C yacnH'lCHHCM BpCMCHH pasvorra nponcxoznrr CHIDKCHHe BCCX H3MCPllC­-1 

MhlX napaaerpoa, ofiycnoanennoe npOUCCCOM nporpeccupyrouiea .uCCTpyKUHI1 H, KaK cnc.uCTBHC, BTOpH'lHOH 

-2 KpHCTannH3aUHli, THnH'lHOH .IlJlH nOJ1l1MCpOB B BhICOK03naCTH'lCCKOM COCTOllHHH [11]. flpH'ICM aropmaas KpH­

CTaJ1J1H3aUIDI 11 .uccTpYKIJ.IDI ueJ1J1lOn03hl B3aHMHO ycxopsior npyr npyra. C O.uHOH CTOpOHhl, KpHCTannH3aUIDI co­-3 
3.uaCT HanpIDKeHHC B uensx, CHIDKaH sneprmo aKTHBaUHH paspsrsa; C npyroa CTOpOHhI, paspsrs uenea ofinerxaer 

npouecc KpHcTannH3aUHI1, yCKOpHH ero nporexauae. C npOrpCCCHPYlOlllCH .ueCTpyKUHcH C yaCJII1'ieHHeM BpCMCHH 

pasaona CB1I3aHO TalOKC CHH)I(CHHe np0'lHOCTH onsrrnux OTnHBOK (pHC. 6). 

Bb'600b' 

1. Hccnenosaaae BnIDIHHH KOpOTKHX uenea MaKpOMoneKyn ueJ1J1lOn03h1 na TCpMO.llHHaMH'ieCKHC xapaxre­
:lBID! 

pHCTHKH n03BonHeT BhmBHHYTh runoresy 0 BnIDIHHl1 KOHueBhlX pe.uYUHPYlOlllHX rpynn ua cB1I3e06pa3Y10111YlO 
IROM 

cnocofinocrs uenmonosu B npouecce ee no.urOTOBKH.IlJ1H nOJIY'IcHHH 6YMarH. 
M 2. Ilony-reaae 3aBHCHMOCTeii TepMO.IlHHaMH'leCKHX napauerpos UCJ1J1IOn03hl OT BpCMCHI1 pasaona n03BOJ1HeT 

cnerrars BhIBO.u 0 B03MO)I(HOM perymrpoaanua CBOHCTB uenmonoau npa ee nonrorosxe .IlJlH nOJ1Y4cHIDI 6YMam. 

3. Ilonyrennue narerpansnue TennOThI B3aHMo.ueikTBHH pasvonorsrx ueJ1J1lOn03 C BO.uOH nOKaJaJIl1 

npHHUHnHaJIhHOC paanaxae cnocofioa no.urOTOBKH ofipasuoa aa TonKOBaHHe nonY4cHHhIX peaynsraros TCpMO­

XHMHtIeCKOrO aHaJIH3a . 
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Osovskaia I.I.·, Baikova vs, Poltoratskii G.M. INFLUENCE OF GRINDING ON THE THERMODYNAMIC PROP­
ERTIES OF CELLULOSE 

St. Petersburg State Technological University ofPlant Polymers, Ivana Chernykh st.. 4, St. Petersburg, 198095 
(Russia) , e-mail: iraosoV@mail.ru 

Today no single point of view on the mechanism of the processes occurring during the grinding. Objective: to determine 
the relationship between the thermodynamic properties of cel1ulose and the ability to form relationships milled cel1ulose fibers. 
The object of the study were samples of Kraft bleached and unbleached pulps from coniferous and deciduous wood. In the work 
received the results of the integral heat of interaction milled cellulose at the time of grinding 0-40 min at 298 K; removed iso­
therms of water vapor sorption in a wide range of relative vapor pressures of the water. Much attention is paid to the prepara­
tion of the samples for the calorimetric measurements. Develop presentation on the influence of reducing groups on the proper­
ties of cellulose and its ability to form relationships upon receipt paper. The conclusion about possible regulation of cellulose on 
the basis of the obtained thermodynamic parameters of milled cellulose. 

Keywords: a sulfate hardwood pulp, a softwood pulp, a grinding, a brushing, a reducing groups, a thermodynamic prop­
erties of a pulp, a papermaking properties of a pulp, a inclusion. 
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