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AKXTyaJIbHOCTB ITPOOIEMBI MOTH(DHUKAIUH TIEJLTION03bI IUKTYETCS HEOOXO0AUMOCTERIO CO3IaHMs HOBEHIIUX DKOJIOTHYECKH
0€30MacHBIX TEXHOIOT Ui MepepaboTKH LETI0I036I ¢ HCIOIB30BaHUEeM (PU3MIECKUX METO10B B3 ielcTBrs. ClloXkHas CTpyKTypa
KPUCTAJIMYECKMX U Pa3yNoOpsOYEHHBIX 30H, HATHYHME YHEPTeTHISCKH HEPABHOLIEHHON CHCTEMBI BOJIOPOIHBIX CBA3EH BO MHO-
TOM OTNPEENSIOT COPOLMOHHBIE, THAPO(UIBHEIE K OyMarooOpa3yrole CBOMCTBA LEUTI0I03HEIX KOMIIO3UTOB. PazpaboraH crio-
€00 HM3KOTEMIIEPATypHON 0O0PabOTKU LIEIUTIONIO35I Ul CO3/aHMs MEPCIIEKTMBHEIX dKOJIOIHYECKH Ge30TacHbIX TEXHOJIOMMMA, B
YaCTHOCTH, JUIsl TOJTydeHus iad(-1eIono3sl 1 OyMard HeBBICOKOW MEXaHHYECKOM MPOYHOCTH C MOBBIIEHHON BIUTHIBAIOLIEH
crnocoOHOCTRIO. Mi3yueHne npouecca 3aMOpaXkUBaHMS BIKHOMN LEJUTION03bI XapaKTepU3yeT MOBeIeHHUE 1EJUTI0I03bl KaK BBICO-
KOMOJIEKYJISIPHOTO ITOJIMMEPa ¢ TOJBMKHOM, IIIACTHYECKON CTPYKTYPOM, JIETKO M3MEHSEMO 01 BIUSHUEM Pa3JIMYHBIX (hakTo-
poB. C no3uImMii TEPMOAMHAMHYECKOrO METO/Ia YCTAHOBJICHA 3aBUCHMOCTD YCIOBUI HU3KOTEMIIEPATYPHOH 06pabOTKH HETIo-
710351 Ha a6cOpOIMIO, TUAPODIILHOCTE M CTPYKTYPY LEILIIOI03HOTO BOJIOKHA. BBISABIEHBI ONTUMANILHEIE YCIOBUS 3aMOPaKUBa-
HHS BIIXKHBIX LIEJUTIOTIO3HBIX BOJIOKOH JUTSl YJIy4qIIeHHs THAPOQUIBHOCTH M CBSI3€00pasyIoleil CriocCoGHOCTH IENII0N03bL. Y cTa-
HOBJIEHO MUHUMAJIbHOE COJECPKAHUE BOJIBI MPH PA3IMYHBIX YCIOBHIX HU3KOTEMIIEPATYPHON 00pabOTKH HEJIFOI03EI 11 06pa-
30BaHMA KJJACTEPOB BOJBI M 3apOXKIACHUS TbJa. Pe3ypTarTel H3MEPEHH IIOTHOCTH METO/IOM IPAJMEHTHON KOJIOHKH ¥ COpOIHs
NPAMOTO 3€JIEHON0 TPUA3OKPACUTENS COTTIACYIOTCS C 3aKOHOMEPHOCTSMH, BBISBICHHBIMH [IPH U3MEPEHNH SHTAIBIMK CMavYHBa-
HUSL ¥ U30TEPM COPOLMH.

Knrouesuie croea: 1e1105103a, MOAU(UKALIMS, HU3KOTEMIIEpaTypHas 006paboTKa, TEIIOTH THApaTaliH, CTPYKTYpa, TH/I-
pouILHOCTE, abcOpOLMS.

Beeoenue

Xumuueckas ¥ CTpPYKTypHast MOAU(DUKALMS MOIMMEPOB C LEJIbIO YTyYIIEHUs U IPUAAHUS MM HOBBIX CBOWCTB
SBIIETCS. OJIHMM M3 OCHOBHBIX COBPEMEHHBIX HalpaBlIeHUH MccieaoBaHus B oosactu xumun BMC, B ToM uucie u
XUMWHU TIPUPOIHBIX N0AMMepoB [1]. OnHuUM H3 cocoO0B HAMPABIEHHOrO W3MEHEHUSI CTPYKTYPBI LIEJUTFOIO3bI SBJIS-
€TCsl 3aMOPaKUBAHUE BIIAXKHBIX LIEJUTIOJIO3HBIX BOJIOKOH. XapaKTep U3MeHeHUH (pU3nuecKoil CTPYKTYpPbI LEJUTFOJIO3bI,
NO/IBEPTHYTOI HU3KOTeMIEpaTypHOit 06paboTke, H3ydancs B psaje paboT [2—-6]. MeToaMu HU3KOTeMIIEpaTypHOIT Ka-
nopumetpuu [2] u AMP [3] nokazaHo, 4To ruapaTalus LeJUI0I03bl, coaepxkarieii 6onee 100% BoIbI, PY MHOTOKpaT-
HOM 3aMOpaKMBAaHWM TIOBBIIIAETCA, B TO K€ BpeMsA rMApopuUiIbHbIe 1 OyMarooOpa3yroliye CBOMCTBA LEJUTFOI03HOM
Maccel ¢ Barocoaep:xanueM meHee 100% mpu 0JHOKpAaTHOM HU3KOTeMIlepaTypHOii 00paboTKe pe3Ko CHUXKAIOTCS [2—
4]. HeynauHble MOMBITKA MCCIEN0BATENEH YIYUIIUTS THAPOGHIBHOCTD LEUTIONO3bI TIOCPEACTBOM HU3KOTEMIIEPATYP-
HOIT 06pabOTKHU BAXKHBIX LEJUTIONIO3HBIX BOJIOKOH CBS3aHbI C OTCYTCTBUEM POJIM (paKTOpa BpEMEHHU Ha JaHHBIN Mpo-
uecc. Mcenenopanus [2—4] npoBoaMINCh NP HOCTOSHHOM BpeMeHH (KOTOPOE He YKa3bIBAJIOCh), IO3TOMY BECH KOM-
IJIEKC CTPYKTYPHBIX, (PM3MKO-XUMHYECKUX M (U3MKO-MEXaHUYECKUX CBOMCTB, M3MEHSIOMIMXCA BO BPEMEHH, OCTa-
BaJICSl HEU3YYEHHBIM, IIOCKOJIbKY BCE CTA/IMU JIbI000pa30BaHuUs — 3apOXKIEHUE LIEHTPOB KPUCTALIH3ALUM, 00pa3oBa-
HUE M POCT KPHCTAJUIOB MPOTEKAIOT BO BPEMEHM: OT HECKOJIBKUX CEKYHI 10 25—30 CyT. B 3aBUCHUMOCTH OT TeMIlepa-

Ocoeckas Hpauoa Heanosna — KaHAAAAT XUMUIECKHUX HaAYK, Typbl 3aMOpaKuBaHUA. BrEpBbIE BIMAHUE NPOJIOIKHI-

npodeccop. 3apeayromas kadeapoii Gpusmaeckoit u TEJNLHOCTH HU3KOTEMIIEpaTypHOIT 00paboTKH Ha TMApO-
KOJJIOMHOM XuMuH, e-mail: iraosov(@mail.ru ¢unpHOCTE M OymarooOpasyrouiye CBOHCTBA LEJLTHO-

Anmonosa Beponurka Cepeeeéna — cTapliuii npernojiapareis
Kadyespbl PU3NUECKON U KOJUIOUAHON XUMHUH,
e-mail: iraosov@mail.ru

J103b1 OBLTO PACCMOTPEHO M OITy 6JIMKOBaHO B padote [5].

" ABTOP, € KOTOPBIM CIIE/LYET BECTH MEPEITUCKY.
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[lenb MpeacTaBIeHHOro UCCIe10BaHUs — MONyYeHHe 3aKOHOMEPHOCTEN BIIMSHUSA [JIaBHBIX (JaKTOPOB Mpo-
11ecca 3aMOpaKMBaHUA: BPEMEHH, TEMIIEpATypPhl U BIaKWOCTH Ha GOpMHUpPOBAaHUE M pa3BUTHE KaNMWJUIIPHO-TIOPH-
CTOMH CTPYKTYPbI LEJLTIONIO3BI.

3KCII€pM.MeHI’I1aJZbH(l}l uacnib

B kayecTBe 00beKTa MCCIeI0BaHNS UCTIONB30BAH CYIb(aTHYIO OeleHyI0 LELTI0N03Y, XapaKTePUCTHKA KO-
TOpOIi MpeJcTaBIeHa B TabIulLIe.

B kauecTBe METOJ0OB HCCIEN0BAHNA HCIIONIb30BAHBI CTATUYECKHIT METO COPOLIMY, KAIOPUMETPUIECKHIT Me-
TOJ ONpee/IeHUS HHTErPpabHOM TEIUIOTH B3aUMOAECTBUA Le/Tr003bl ¢ Bogoi (AH) — MeTombl, XapakTepmsyto-
uye ruapoGuIbHbIe CBONHCTBA JKMAKOKPUCTAIINYECKUX monumMepos [7-9]. Terossie aGdextsl (AH) uzmepens
npu 298 K Ha kanopuMeTpe ¢ H30TepMHUYECcKOoil 060104KOM, OTHOCHTEbHAS TOTPEIHOCTE u3MepeHuii — 1%. Tloa-
IOTOBKA BJI2XKHBIX LEJUIIOJIO3HBIX BOJOKOH Ul KaJOPUMETPHUUECKUX MCCIEI0BAaHUI UMeeT psijl 0COOeHHOCTell Me-
TOIMYECKOTO XapakTepa, NoApPOoOHO M3NI0KEHHBIX B paboTax [6, 10, 11]. C uenbio coxpaHeHHs CTPYKTYPBI LELIo-
JI03BI MOCJIE 3aMOpaKUBaHUA 00€3BOKMBaHIE 00Pa3LOB Ul KaJTOPHUMETPHIECKUX U3MEPEHUN BBIMOIHSITH METOIOM
MHKJIFOAMPOBAHWA, T.€. 3aMEHBI PAaCTBOPHUTENA (BOJBI) CMEHOI pacTBOPUTENIe: 3 TaHOI—aleTOH—H-TeKcaH. Jid apy-
IUX WCCIIeJOBaHUMA — pacTBOPUMOCTH, cTenieHn rnonuMepusauun (CIT), necopOimu nmapos BOAbI — 06pasiibl Moce
3aMOpaKMBAHUA-OTTAUBAHMA JOIOJHUTEIbHON 00paboTke He noasepranu [10]. M3mepenue uzotepm aecopOimu
(A, T/T) NpOBOAMIIOCKH B MIMPOKOIT 061aCTH OTHOCHTEINIBHBIX TABIEHNUI NTapoB BOIbl. CTENEHb MONMMEPHU3aLHH Ompe-
JEJISIN 110 BA3KOCTH PAaCTBOPOB LEJUTFOTIO3BI B JKeJIe30BUHHOHATPHEBOM KOMILUIeKce mpu Temreparype 298 K na
BHUCKO3UMeTpe Y60enose, OTHOCHTENbHAS MOTPEIHOCTE — 5%. JIJig u3MepeHusl TIIOTHOCTH MCIIOJIB30BAJIN Ipajli-
EHTHBIH METOJ M3MEPEHHUS IUIOTHOCTHU LEJUTIONO3bI, P, I/CM®, (AMMEPCHOHHBIE CPEJIbI; OPTOKCHUIION, YETHIPEXXIOPH-
CThI yTJIepo.T), HOTPemHOCTE H3MepeHuUi — 5%. PU3NKO-MEXaHMIECKUE UCTIBITAHMUS, COPOLIMIO MPSAMOTO 3€JIEHON0
TpuasokpacuTess (a, M) MPOBOAMIM MO OOENPUHATEIM MeToanKaM [12, 13].

HuskoremmeparypHyro 06paboTKy LEIUTFOI03bI IPOBOAWIM B cocyae Jbroapa, 3amoTHEHHOM OXJIaK IO M
areHTOM (CMeCh CYXOTo JIbJIa U alleTOHA WJIH XXHUAKOro a30Ta). B cocyn Jlproapa nmoMemany 3anasHHbIil B repMeTuy-
HYI0 €MKOCTb 00pa3zel] LEe/TI0I03bI C M3BECTHBIM PABHOBECHBIM BIArocoiepKanueM. [0 uCcTeueHnr 3a1aHHOTO Bpe-
MEHHU LEJUTIONIO3Y U3BJIEKAIM U IOCJIE OTTAMBAHUS MCCIEN0BAIN ee (PU3NKO-XUMUYECKHe U (PU3HKO-MEeXaHUIecKie
cpoiictea. ITocne xpaHeHMs 00pabOTaHHOM LEJUIIONO3bI B TeYEHHE CYTOK M3MEHEHHS W3y4aeMbIX CBOICTB He
Habmonanu. K TakoMy ke BHIBOIY NMPHIWIM aBTOPEI paboTsl [4], u3yuas BIMAHUE 3aMOPaKMBAHMS HA MPOYHOCTH
CYCIEH31HU BOJIOKOH JIPEBECHOM 1eJUTFOJIO3HI.

Odcyxcoenue pesyromamos

H3mepenus TenaoT cMauMBaHUsI M CHATUE H30TEPM 1eCOPOLKMHU [1apoB BOIbI BHIABUIM NPSIMYIO 3aBUCHMOCTS
U3MEpPsAEMbIX BEJIMIUH OT YCIOBMH HM3KOTeMIepaTypHoll 00paboTku: BpeMeHH (1), Temnepatypsl (T), BrakHOCTH
(W) (puc. 1, 2). PaccMOTpUM BIMSHHIE KaKA0TO U3 3TUX IAPAMETPOB Ha CBOMCTBA Le1010351. KOHLEHTpaLus Bojibl
B CHCTEeME LIeJUII0JI03a-BOa OKa3blBAET CYLIECTBEHHOE BJIMAHUE HA CTPYKTYPY LEJUTIONIO3bI IPH 3aMOpaXkKUBaHHH,
NOCKOJIbKY OT COJIEPIKAHMSA BO/Ibl 33aBUCUT KOJIMYECTBO 3aMepP3arolLeii BOJIbI, pa3Mephl U (POPMBI KPHUCTAJIIOB, COCTO-
SHUME [OTPAHUYHOTO CJ10s Ha rpaHule pasjgena U (OpMbI MOJMMEP—IIe, COCTOSIHUE MOBEPXHOCTH pas/iesa Bola—
nonumep. e

XapaKkTepucTuKa LeJITHJI03bI

[Noxazarenu 11e/1107103a U3 JIMCTBEHHBIX [IOPOJT APEBECHHBI
Coaeprxanue g-Le0I0356l, % 89.2
MaccoBas 10151 cMOJ M KUPOB, Macc. % 0.38
PactBopumocts B 10% pacrsope NaOH, % 12.6
Cozaepaxanne Qpaxuuu, sxctparupyemoit Boaoit (T=95 °C), % 1.5
30bHOCTE, % 0.34
beausna, % I1SO 89.5




BJIMSHUE HU3KOTEMITEPATYPHOM OBPABOTKH LIEJIJIFOJIO3BI. . . 361

@
o
N
L o
> >
n 3
™

~
5
R

woet, T HLOm 0.
<
s

k=]
8]
a

70 4

i eMassang, KIDR/KD

g
Z 013
&
5es 4= é 0
= 005
1 0 : . ; : ,
0 = y i) g 0 20 40 60 80 100
Y 0 40 60 &0 100 OTHOCHTSEHAT BIDKHOCTS, %
BPCMH BMOP@KHAHMA, C
Puc. 1. 3aBUCHMOCTB TEIUIOTHI B3aMMO/IEICTBHUS Puc. 2. Uzotepmsbl necopbumu. BraxxHocTs
LIEJITIFOJI03B] C BOZIOM OT BPEMEHH 3aMOpakuBaHus: | nesutono3el — 45.2 %: 1 — 1o 3aMopaxuBaHusl; 2 —
— 77 K, BnaxxHoctb 45.5%; 2 — 77 K, B1a)KHOCTE 77K,8¢;3—-77K, 16 ¢

32.5%; 3 — 77 K, Bnaxxnocts 50.0%; 4 —195 K,
BJIAJKHOCTB 43.5%

Ha pucynke 1 npencraBieHo BIUSHUE BpEMEHU 3aMOPaKMBAHKA Ha SHTAJIBIIMU B3aMMOIEHCTBUS LIEJUTIOI03bl
¢ Boztoi. Kak cnefyet u3 3Toro pucyHka, Haubosiplee yBeIMUeHUe TeIUIOThI TUAPATALlMK XapaKTePHO I BBICOKO-
CKopocTHOro 3amopaxuBanus (77 K, Bpems 3aMmopaxuBanus — 8 ¢), Mpu KOTOPOM 00pa3oBaHNe MHOXKECTBA MUKPO-
KPHCTAJIOB CIIOCOOCTBYET (POPMUPOBAHHIO MEJIKOTIOPUCTON CTPYKTYPBI LEJTFOI03HOTO BOJOKHA, TOCTYITHOM s
NPOHUKHOBEHMS BOJBI, PearipyroLlell ¢ HEeJUTI0JI030M ¢ BBIACICHUEM TeIlla. Y BEeIMYeHHe COpOLMN KalmUISIpHON
BJlIaru (pUc. 2) CBUJIETENBCTBYET O TOBBIIIEHUN YASIBHON BHYTPEHHEH TIOBEPXHOCTH LEJUTIONI03HOTO BOJIOKHA [ 14—
16]. CHmxeHue TerIoBbIX 3 (GeKTOB MPH BpeMeHH 3aMOpaKUBaHHs OOJIbIIE ONTHMANTBEHOTO CBA3aHO C MPOTEKAr0-
el 0JJHOBPEMEHHO MMIpaluel MOJIeKyJl BOJBI K LEHTPaM JIbJ000pa3oBaHUs, YTO MPUBOJHUT K BHICBOOOKICHUIO
MOBEPXHOCTHBIX TUAPOKCUILHBIX TPYII MaKpOMOJIEKYJI LEJUTFOI03bI, CHOCOOHBIX K MEKMOJIEKYIAPHOMY B3aUMO-
neiicteuio. CrieICTBMEM 3TOro Mpolecca sBisieTcsi 00pa3oBaHue BOJOPOIHBIX CBA3eH, CHUKAOIIUX 1ecopOIuMIo na-
POB BOJIbI U TEILIOTY CMa4MBAHUS LIEJITFOJIO03bI C BOAOH.

EcTecTBEHHO MPEANONOXKUTE, YTO KPUCTAITM3ALMSA BOIbI, Pa3IMYarOIIasics 0 XapakTepy B3aUMOICHCTBUA
C LIEJUTIOJIO30H, 10-pa3sHoMy OyAeT BIMATH Ha CTPYKTYpHble M XMUMHMYECKHUe NpeBpalleHUs MoIMMepa B Ipolecce
3amMopakuBaHus. M3BeCcTHO, 4TO cBsi3aHHAsA Boja (BpeMs peiakcauuu — 10 ¢) 3aMep3aer npu Temmeparype MHOTO
nuwke 0 °C, a cBs3aHHasA BOJA HE MOXKET KPHCTAJUTM30BaThCs NpHU 000t Temnepatype [3, 17, 18]. Tepmoxumude-
CKH€ UCCJIeNI0BaHus NIOKa3ally, YTo B 00acTi BaaxHocT 20—-22% Bce cB0OOAHbIE (DYHKUMOHABHBIE TPYIIIbI 0110~
" KMpOBaHBLI MOJIEKYJIAMH BOJBI, T.€. BCSA BOJA SABJIIETCS SHEPTeTHYECKU CBsI3aHHOM (puc. 3).

ITpu onTuManbsHEIX YCIOBUAX TeMIEpaTypsl U BpeMeHH o0padotku (77 K, 8 ¢) ycTaHOBIEHO MUHUMANbHOE
cogepxanue Boabl (40.0—46.0%), nocraTouHOe, YTOOBI OJABWKHOCTh MOJUMEPHBIX 1ierneil Oblia BBICOKA, a IpoMe-
KYTKHM MEOXKIY LEISIMA — A0CTATOYHBIMU UL TPYNNMPOBAHUS MOJIEKYJI BOIbI M 3apOXK/IeHU J1ba. M3BecTHO, 4TO
TIpY HTOM KOHLIEHTpauuu Boasl amopdHas (asa nonumepa HaXOAUTCA B BBICOKO31aCTUUECKOM cocTossHuu [19]. [lpu
BraxxHoctd Huxke 40.0% BcnencTBUe CHIDKEHUA BHYTPUMOJICKYJIAPHOW MOIBMXKHOCTH 3BEHBEB LEJUIFOJIO3BI H
YMEHBUIEHNs IPOCTPAHCTBA AJ1 00pa30BaHuUs TETPa3JPUUECKO CTPYKTYPHI JibJIa yBEIMYEHH 00beMa 1op He Mpo-
uexoaur (puc. 2).

ITpu yBennuenun BiaaxHOCTH Bblle 46% BO3pacTaroLLasi MUTPALKS BOJIBI K LIEHTPaM JIb1000pa30BaHus CIO-
COOCTBYET POCTY KPUCTAJUIOB M 0OPa30BaHMIO KPYHOMOPUCTOM CTPYKTYPBI LEJUIFOJI03b], YTO IPUBOJHT K ITOJTyde-
HUIO BOJIOKOH C 00Jiee Ne()eKTHOM CTPYKTYPOM, CHIDKEHHIO CPEeIHE CTENeHH TOJUMEPU3ALIMHU LEILTI0JI03bI (pHC. 4),
HYJIEBOI pa3pbIBHOM JANMHBI (MOHOBOJIOKHA) U TPOYHOCTH OTIBITHBIX OTJIUBOK (pHUC. 5).

PesynbTaThl U3MEpEHUI IIOTHOCTU (p) METOJAOM I'PaJUEHTHON KOJIOHKH (4ETHIPEXXJIOPHUCTBIA Yruepon —
0€eH30J1) MOKa3aJlH, YTO MPU ONTUMAIbHBIX YCIOBUAX 3aMOPAKUBAHUS p MOHMKaeTcs ¢ 1.55 1o 1.45 rem?, u cop6-
s IPSIMOTO 3€J1I€HOTO TPUA30KPACUTeJIs MOBbIAeTCs ¢ 3.7 10 5.8 Mr-1™!. DTH pe3yIbTaThl COTIACYIOTCS C 3aKOHO-

MEPHOCTSAMHU, BBIABJICHHBIMUA IPU U3MEPEHUH AH u A. Ha PUCYHKE 5 npeacrapjgeHa 3aBUCHUMOCTL MPOYHOCTHU
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OTBITHBIX OTIMBOK Ha pa3pbiB OT BPeMEHU 3amopakuBaHus. Kak cienyeT W3 puUCyHKa, pe3ysibTaThbl (U3UKO-
MEXaHHUYECKUX UCMBITAHUNA UMEIOT SPKO BRIPAKEHHBIHN IKCPPEeMaTbHEIN XapaKTep 3aBUCUMOCTH IPOYHOCTH Oymari
OT BPEMEHM 3aMOpaKMUBaHMS, OTPAKAOUIMN HaJU4We MPOTUBOIMOJIOKHO MPOTEKAIOUIMX MPOIECCOB, a MMEHHO,
ylydlleHHe cBs3eoOpasyromeidl CcrocoOHOCTH BOJOKHA (yBelWUeHHe MpodYHOCTH Ha 21%), 0oO0ycrnoBieHHoe
yBeIM4eHreM 00beMa Me3arnop U TOHYANIIMX cyOMUKPOCKOMTMYEeCKIX KalTMIUIAPOB, paHee He JOCTYIHBIX 111 BOJBI.
CHukeHne cBs3eo0pasyrolleil crocoOOHOCTH LEJUTIONO3El ¢ YBEIWYEHHEM BPEMEHH 3aMOpaKMBaHMA CBA3AHO ©
pasHO CKOPOCTBIO peslaKcallii HaNpsyKeHUil B MOBEPXHOCTHBIX M BHYTPEHHUX CJIOAX BOJIOKHA B PE3YIbTaTe
00pa3syroTcs TPELIMHbI, MTOHIWKAIOIINE ero IPOYHOCTb.
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1. BbIABJIEHBI ONTHMANbHBIC YCIOBUS 3aMOPaKMBaHIA BIAKHBIX LEJUIIOJIO3HBIX BOJIOKOH (BpeMs, TeMIepa-
Typa, BIaKHOCTb) Ul YJLy4ILe U TApoMIBHOCTH U CBsi3e00pa3yiolleil COCOOHOCTH LIENII0JIO3bL.

2. YCTaHOBJIEHO MUHUMATBHOE COACPKAHUE BOBI NPY pa3NiUyHbIX YCIOBUAX HU3KOTEMIIEPATypHOIl 00pa-
OO0TKH HENII0NO03bI VISl 00pasoBaHMs KMaCcTePOB BOJBI U 3apOXKICHIS JbJa, COCOOCTBYIONIEe Pa3sBUTHIO Kamui-
JIAPHO-TIOPUCTOM CTPYKTYPBI LEJUTFOJI03HOTO BOJIOKHA.

3. Pe3ysbTaThl McCNeI0BaHMUA BRKHBI TSl CO3AaHUA MEPCIEKTUBHBIX IKOJOTMYeCKH 0€30MacHbIX TEXHONIO-
TUif, B 4aCTHOCTU A7 nonydeHus ¢nadd-1nemnosno3sl U Oymard HeBbICOKOH MeXaHMYECKOM IPOYHOCTH C TOBI-
LIEHHO M BINTLIBAIOLIEH CITOCOOHOCTHIO.
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The urgency of the problem of modification of cellulose is dictated by the need to create the latest environmentally
friendly technologies for processing cellulose using physical methods of exposure. The complex structure of crystalline and dis-
ordered zones, the presence of energetically-unequal system of hydrogen bonds largely determines the sorption, hydrophilic and
paper-forming properties of cellulose composites. The method is developed of low-temperature processing of cellulose to create
promising environmentally friendly technologies, in particular, for the production of fluff pulp and paper of low mechanical
strength with high absorbency. The study of the freezing process of wet cellulose characterizes the behavior of cellulose as a
high-molecular polymer with a mobile, plastic structure, easily changed under the influence of various factors. The dependence
of the conditions of low-temperature treatment of cellulose on the absorption, hydrophilicity and structure of cellulose fiber is
established from the standpoint of the thermodynamic method. Optimum conditions are revealed conditions of freezing wet cel-
lulosic fibers to improve the hydrophilicity and ability formation of links of cellulose. The minimum water content under different
conditions of low-temperature treatment of cellulose for the formation of water clusters and ice formation was established. The
results of the density measurements by the gradient column method and the sorption of the direct green trisazo dye are consistent
with the regularities found in the measurement of the enthalpy of wetting and sorption isotherms.

Keywords: cellulose, modification, the low temperature, the heat of hydration, structure, hydrophilicity, absorption.
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