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BNUAHUE HASKOTEMIMEPATYPHOW OEPABOTKU LIENNIONO3bl HA
TENNOTbI TMOAPATALIUN U CTPYKTYPHbBIE CBOMCTBA LIENNIONO3bI

© H.HU. Ocosckaa”, B.C. Aumonosa

Boicwas wkona mexHonozuu u sHepeemuku CaHkm-INemepbypackozo
20Cy0apCmeeHH020 yHUgepcuUmema rnpoMbIWIeHHbIX MexHonozul u dusaliHa,
yn. Mearna Yephbix, 4, CaHkm-llemepbype, 198095 (Poccus),

e-mail: iraosov@mail.ru

AKTYyalbHOCTB TPOGIEMBI MOTU(BHKALIMY LIEIION03bI IMKTYETCS HEOGXOAUMOCTBIO CO3AHHS HOBEHIINX YKOTOTHYSCKH
0e30macHbIX TEXHONOTHiA MepepaGOTKM LIEIUTIONO3BI € HCTIONb30BAHHEM (M3MYCCKUX METOI0B BO3ICHCTRIA, CII05KHAS CTpyKTypa
KpUCTA/IMYCCKUX M PasyIOPsI0IEHHBIX 30H, HATMYUE IHEPTETHIECKH HEPABHOLICHHOM CHCTEMBI BOIOPOAHBIX CBA3EH BO MHO-
TOM ONIPENENSIOT COPOLMOHEBIC, TUAPO(UIBHBIE H GymMaroo6pasyomue CBOHCTBA IELTIONI03HBIX KOMIIO3UTOB. PaspaGoTan crio-
¢00 HUBKOTEMITEPATYPHOH 0OPaBOTKA LIEILIION03bl U CO3AHUS MEPCIICKTUBHBIX SKOTOTHYECKH Ge30MaCHBIX TEXHOJIOT A, B
HaCTHOCTH, JUTA 10Ty 4eHHs riadd-11emmonoss! u GyMark HeBBICOKOI MEXaHMYECKOM POYHOCTH C TOBBIIEHHOM BIIUTHIBAIOMICH
crocobHoCThI0. M3yueHne nponecca 3aMopakUBaHIS BIAKHOM 1EIUTI0JI03bI XapaKTepu3yeT INOBEJACHHE 1IEIUTFOI03b] KaK BBICO-
KOMOJICKYIIPHOTO ITOJIMMEpa € NOABWXKHOH, TIACTHYECKON CTPYKTYPOH, JIETKO H3MEHSIEMO [10/] BIMSHUEM PasIMYHBIX (aKTo-
pos. C N03MILIMI TEPMOIMHAMUYECKOTO METOAA yCTAHOBIEHA 3aBUCUMOCTE yCIOBHIA HHM3KOTEMIIEPATYPHOIT 00paGOTKH LEeTo-
10361 Ha a6COPOUMIO, TUAPOGUIBHOCTE U CTPYKTYPY LETIONO03HOI0 BOJIOKHA. BEISBICHB ONTHMAIbHBIE YCIIOBHUS 3aMOpaXKKBa-
HAA BIIQXKHBIX 1US/ITI0JI03HBIX BOJIOKOH JUIA YJTy4IICHUS THAPO(QUIBHOCTH U CBsI3e00pasyloleii criocoGHOCTH He/LTI0N036L. Y cra-
HOBIICHO MUHHMMAJIEHOC COLCPIKAHUE BOABI MPH PA3NIMYHBIX yCIOBUAX HU3KOTEMIIEPATYPHOI 06paboTKY LEMTON03b! A 06pa-
SOBAHMA KNTACTCPOB BOAbL U 3aPOMKACHUS NbJa. Pe3y bTaThl H3MEPEHHH MIOTHOCTH METOAOM IPAIMEHTHON KOIOHKH U COPOLHs
[IpAMOTO 3€JICHOT0 TPHA30KPACUTEIIS COITIACYIOTCS € 3aKOHOMEPHOCTAMH, BBISIBICHHBIMH TIPH M3MEPEHNH SHTA/IBIIMKA CMAYHBa-
HUA M U30TEPM COPOLIMHK.

Kutouessie cnosa: nenmonosa, monndukauns, HU3K0TeMneparypHas 06paloTka, TeIIOTH TMApATalUMy, CTPYKTYpa, TH-
pouIbHOCTE, abCopOIHs.

Beeoenue

XUMIYecKas ¥ CTPYKTYPHAS MOIM(HKALIS TOIMMEPOB ¢ LENbIO YTy UIIEHHs 1 IPUAAHNSA UM HOBBIX CBOHCTE
ABJACTCA OJHUM M3 OCHOBHBIX COBPEMEHHBIX HalpaBJeHMI uccaenoBaHus B obnactu xumuu BMC, B ToM uucie u
XHMUH [IPUPOIHBIX MOTMMePOB [1]. OnHMM U3 CrOCOGOB HANPaBICHHOrO U3MEHEHMs CTPYKTYPHI LEIITIONO035! SBJIs-
¢TCA 3aMOpAKMBAHNE BJTQ7KHBIX LEJUTIONIO3HBIX BOJIOKOH. XapakTep U3MEHEHHH (PHU3HYECKOil CTPYKTYPBI LE/LTIOO03H,
MOABEPrHYTOH HU3KOTEMIIEPATYPHOI 06paboTke, M3ydaics B psine paboT [2—6]. MeTonaMu HU3KOTEMITEPaTyPHOH Ka-
nopumetpuu [2] u AMP [3] nokasaHo, 4To ruaparanis HeToNo3bl, conep:xameii 6onee 100% BobI, TPU MHOTOKpAT-
HOM 3aMOpaXXMBaHNMH TIOBBIIIAETCS, B TO K€ BpeMA TMAPOQUIbHbe U OyMaroo6pasyromue cBOMCTRA LIeIITFOI03HOM
Maccel ¢ BIarocozeprkanueM Menee 100% npu oJHOKpaTHON HI3KOTEMITepaTYpHOH 00paloTKe pe3ko CHIKAIOTCS [2—
4]. Heynaunbie nombITky HeceoBaTeNel yIydmmTh FHAPOGMIEHOCTD LETION03bI MOCPENCTBOM HU3KOTEMIIepaTyp-
Hoi 00paGOTKM BNI2/KHBIX LIEJLTIONO3HBIX BONOKOH CBS3aHEI C OTCYTCTBHEM poJiu akTopa BpeMeHH Ha JaHHBIIT [po-
tece. McenenoBanus [2—4] npoBoauiuech MpH MOCTOSHHOM BPeMeHH (KOTOPOE He yKa3hIBaIoCh), M03TOMY BECh KOM-
IIEKC CTPYKTYPHBIX, (H3NKO-XMMHUECKUX M (H3MKO-MEXaHUYECKHX CBONCTB, M3MEHSIONIMXCA BO BPEMEHH, OCTa-
BAlCA HEM3YICHHBIM, TIOCKOJIBKY BCE CTalMH JIbA000Pa3oBanusa — 3apOKICHIe LEHTPOB KPHUCTaIH3AliK, 06pa3oBa-
HHE 1 OCT KPUCTAIIOB MPOTEKAIOT BO BPEMEHM: OT HECKONBKHUX CEKYHJ 110 25-30 CYT. B 3aBHCHMOCTH OT TeMIIepa-
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rieHOCTE U GymMarooGpasyiomme CBONCTBA IIEIUTIO-
710351 GBIII0 PACCMOTPEHO U OITy GIMKOBaHO B pabore [5].

" ABTOP, C KOTOPBIM CIIENYET BECTH MEpEIHCKY.
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Llenb npeacTaBlIeHHOTO MCCeOBaHUA — MOJTyYeHHe 3aKOHOMEPHOCTeH BIMSAHUS IIaBHBIX (aKTOpOB mpo-
Lecca 3aMOpakMBaHWUA: BPEMEHH, TEMIIEPATyPhl M BIOKHOCTH Ha (OPMHPOBAHUE U Pa3BUTHE KaNMIUIAPHO-NOPH-
CTOM CTPYKTYpPbI LEITIOIO3BL.

Okcn CPUMECHMATbHAA HACNb

B xauecTBe 00beKTa UCCII€I0BAHUS UCTIONB30BAIM CYIb(aTHYIO OelleHyI0 HeUI0I03Y, XapaKTepUCTHKa Ko-
TOpOH MpeacTaBieHa B Tabnule.

B kayecTBe MeTOJOB MCC/IeIOBaHNS HCIIONB30BaHbl CTATUYECKUIT METO COPOLIMM, KalOpUMETPUYECKMIi Me-
TOZ ONpEeAeNeHHs HHTErPATbHON TEIUIOTHl B3aUMOACHCTBIA Le/UTH0NI03b1 ¢ Booi (AH) — MeTozbl, XapakTepusyro-
e ruapoGuIbHbBIE CBOMCTBA KUIKOKPUCTALIMIECKUX nonumMepoB [7-9]. Temnossle 3¢ dextsl (AH) usmepens
npu 298 K Ha KanopumeTpe ¢ H30TepPMUUECKOM 000709KON, OTHOCHTEJIbHAS MOrPEUIHOCTE u3MepeHuit — 1%. [lox-
rOTOBKA BJIQ’KHBIX LIEJUTFOJIO3HBIX BOJIOKOH [UIS KaJOPHUMETPUYECKIX MCCIIE0BaHUI NMEET psill 0COOEHHOCTElH Me-
TOAMYECKOro XapakTepa, MoapoOHO U3JI0XKeHHBIX B padoTax [6, 10, 11]. C uenbto coxpaHeHHUs CTPYKTYPhI L0
JI03bI MIOCJIE 3aMOpakUBaHKsA 00e3B0XKMBaHNe 00Pa3LIOB A1 KATOPUMETPUYECKHUX N3MEPEHMI BBITIONHAIM METOIOM
UHKJIIOJMPOBaHU, T.€. 3aMeHbI pacTBOpUTEIA (BOJBI) CMEHO pacTBOpUTEJIel: 3TaHOJI-aLeTOH—H-TeKcaH. J{ns apy-
TUX MCCIIe10BaHKI — pacTBOPHMOCTH, cTeneHd noaumepusauuu (CIT), necopbunm napos BoAbl — 00pasLbl Mocne
3aMOpaXMBaHUsI-OTTAUBAHHUS OTIOJIHUTENBHOM 00paboTke He moasepranu [10]. M3amepenne usorepM aecopoumn
(A, I/T) npOBOMIOCH B IIMPOKOi1 00671aCTH OTHOCUTENBHBIX JIaBJIeHUIi napoB Bojbl. CTeneHb NOJUMEPU3ALMH OTpe-
AEJSIM 10 BSI3KOCTH PacTBOPOB LEJIIONO3bI B JKeJIe30BUHHOHATPUEBOM KOMIUIeKce npu Temnepartype 298 K ma
BHCKO3UMeTpe Y00enoae, OTHOCUTEIbHAS MOTrPeIIHOCTE — 5%. JIJid u3MepeHys IIOTHOCTH MCIIOIb30BaIH Ipajii-
EHTHBIN METO/I U3MEPEHHUS TUIOTHOCTHU LEJUTIOJIO3EI, P, I/cM>, (MMMEPCHOHHBIE CPe/Ibl: OPTOKCHIION, YETHIPEXXJIOpH-
CTBIi1 yIJiepo), MOTPEIHOCTE n3MepeHuil — 5%. OU3NKO-MeXaHUUeCKHe UCTIBITaHHs, COPOLIMIO TPAMOTO 3€JIEHOr0
TpuazokpacuTens (a, Mr-r'") IpOBOIMIM TI0 OGIIENPUHATEIM MeToarkam [12, 13].

HuskoremnepatypHyto 006paboTKy LeJUII0I03bI TPOBOAMIN B cocyie [lptoapa, 3a0JHEHHOM OXJIazK JaroLuM
areHToM (CMech CyXOro JIbJa U alleTOHa UIIY XKUIKOro a3oTta). B cocyn [lproapa nomelaiu 3anasHHbli B TepMeTi-
HYIO eMKOCTb 00pazel LeJITI0JI03bI C U3BECTHBIM PaBHOBECHBIM Barocoaep:kanueM. 1o HCTeueHNH 3aJaHHOTO Bpe-
MEHH LEJUTI0N03Y U3BJIeKaIN 1 1OCie OTTauBaHUA HCCIeI0BANIN ee (PU3HKO-XUMUUEeCKHe U (PU3NKO-MeXaHHYeCKie
colictBa. [Tocie XpaHeHuss oOpabOTaHHOM LIEJIONO3BI B TEUEHHE CYTOK HM3MEHEHHMS U3y4aeMBIX CBOWCTB He
HaOmonamn. K takoMy »ke BBIBOAY NMPULLIH aBTOPbI paboThl [4], U3ydas BIMAHHME 3aMOPaKMBAaHUA HA IPOYHOCTH
CYCIIEH3UM BOJIOKOH APEBECHOM LEIUIFONIO3EL.

Obcyacoenue pesynomantos

Wi3Mepenus TEMIOT CMayuBaHMA M CHATHE U30TePM IeCOPOLMH NapOB BOJBI BBIABUIN MPAMYIO 3aBUCHMOCTb
M3MepsAEMbIX BeIMYUH OT YCIOBHN HU3KOTEMIEpaTypHoii 00paboTku: BpeMeru (1), Temnepartypsl (T), BraxHocTH
(W) (puc. 1, 2). PaccMoTpuM BIMSHME KaXKIOT0 U3 3THX IapaMeTpoB Ha CBOMCTBa Le/nono3bl. KonueHTpauus Bojbl
B CHCTEMe LIeJUTH0JI03a-BO/Ja OKa3bIBAeT CYLISCTBEHHOE BIMSHUE HA CTPYKTYPY LIEJUIIONO03bI MPH 3aMOPaKHBaHNH,
IIOCKOJILKY OT COJIep/KaHMs BOJIbI 3aBUCHUT KOIHYECTBO 3aMep3atolieii BOAbI, pa3Mepsl ¥ popMbl KPUCTAIIIOB, COCTO-
sHUE MOTPAaHUYHOTO CJI0S Ha IpaHule pazlena ¥ (GopMbl IMOJIMMep—iiel, COCTOSHUE MMOBEPXHOCTH pa3jena Boja-
TIOJIUMED.

XapaKkTepHcTHKa LEJUTHOI03b

IToxazatenn Llen107103a U3 JIMCTBEHHBIX 1001 IPEBECHHEI
Conepskanue o-11e111010351, Yo 89.2
MaccoBast 102151 CMOIT 1 JKMPOB, Macc. %o 0.38
Pacteopumocts B 10% pacteope NaOH, % 12.6
Cozaepxanue Qpaximu, skcrparupyemoit Bognoit (T=95 °C), % 1.5
30a6HOCTE, % 0.34
benuzna, % ISO 89.5
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Puc. 1. 3aBUCHMOCTB TEIUIOTHI B3aUMOIEHCTBUA Puc. 2. U3otepmsl aecopbuun. BnaxHocts
LEJITI0NI03bI C BOAOM OT BPEMEHU 3aMOpaKuBaHus: | LeJUTI0103bl — 45.2 %: 1 — 10 3aMOpakuBaHus; 2 —
— 77 K, BnaxHocTb 45.5%; 2 — 77 K, BIaXHOCTH 77K, 8¢c;3-77K, 16¢

32.5%; 3 — 77 K, Bnaxnocts 50.0%; 4 —195 K,
BJIaYKHOCTH 43.5%

Ha pucynke 1 npezncTtaBieHo BIUsSHUE BpeMEHH 3aMOPAXKUBAHUS HA SHTAJIBITNH B3aUMOIEHCTBHUS LIEJUII0I03bI
¢ BoJoi. Kak crnenyer u3 3Toro pucyHka, Haubosnbliee yBeIH4eHHe TeIUIOThl MHApPaTalMK XapaKTepHO A7 BBICOKO-
ckopocTHoro 3amopaxusanus (77 K, BpeMs 3aMmopakuBaHust — 8 ¢), Ipu KOTOPOM 0Opa30BaHie MHOXKECTBAa MUKPO-
KPUCTAJIJIOB CIIOCOOCTBYET (JOPMUPOBAHHMIO MEIKOTIOPUCTON CTPYKTYPBI LEJUTIOJI03HOTO BOJIOKHA, JOCTYITHOM s
MPOHUKHOBEHUs BOJIbI, PEArMpyrollel ¢ 1e/II01030i1 ¢ BbIIEIeHHEM Tea. YBeIudeHue COpOLMU KanUULIpHOM
BJary (pyc. 2) CBUIETEIbCTBYET O MOBBIIIECHNUH Y/IEIbHOM BHY TPEHHE! OBEPXHOCTH LEJUIF0JI03HOTO BOJIOKHa [ 14—
16]. CHukeHMe TerIoBbIX 3¢ (EKTOB PU BpeMEHH 3aMOpaKUBaHHs 00JIbIIe ONTHMAIBHOTO CBA3AHO C MPOTEKaro-
el OAHOBPEMEHHO MMIpalMel MOJIEKy] BOJbI K LEHTpaM JIbJ000pa30OBaHUsA, YTO NPUBOAMT K BBICBOOOKAEHUIO
MIOBEPXHOCTHBIX TMAPOKCHIIBHBIX TPYII MaKpOMOJICKYJI HEJUTF0JI03bl, CIOCOOHBIX K MEXKMOJIEKYJIAPHOMY B3aUMO-
nevicTBuro. CrieICTBMEM 3TOTO Mpoliecca ABIAeTCs 00pa3oBaHUe BOJOPOIHBIX CBA3EH, CHIDKAIOIIUX AeCOPOLHMIO Ma-
POB BOJBI U TEIJIOTY CMAa4MBaHUA LIEJUTFOJIO3BI C BOAOM.

EcTecTBEHHO MPEAMNOI0KUTE, YTO KPUCTAIUIM3ALMS BOIBI, Pa3IMYaroIIasics 1o XapakTepy B3aMMOIEeHCTBYA
C LIEJUTIOJIO301, MO-pa3sHoMy OyAeT BIMATH Ha CTPYKTYpHble M XMMHYECKHE MpEeBpalleHus ToJMMepa B MpoLecce
3amopakMBaHus. M3BecTHO, 9TO cBsi3aHHas Boja (Bpems penakcauuu — 10 ¢) 3amep3aeT NpU TeMIlepaType MHOTO
ke 0 °C, a cBs3aHHas BoJa HE MOXKET KPHCTALIM30BaThCs MpH JI060it TeMmepatype [3, 17, 18]. Tepmoxumide-
CKHE MCCIIeI0BAHMS MOKa3aJly, 4TO B 00J1acTH BIaxHOCTH 20—22% Bce cBOOOIHBIE PYHKUMOHATIBHBIE TPYIIIBI 0J10-
KUPOBaHBI MOJIEKYJIaMH BOJIBI, T.€. BCA BOJA ABJIAETCS SHEPreTHYECKU CBsA3aHHOI (puc. 3).

ITpu onTUManBHBIX YCI0BUAX TeMIEpaTypsl U BpeMeHu obpadotku (77 K, 8 ¢) ycTaHOBIEHO MUHUMANBHOE
coaepxanue Bojsl (40.0—46.0%), nocraTtouHoe, 4TOOBI TOABMKHOCTD MOJIMMEPHBIX 1ierel Gbiia BEICOKa, a MpoMe-
KYTKHM MEXKY UENAMH — JOCTaTOYHBIMYU AJIsI TPYNITHPOBAHMUS MOJIEKYJ BOJBI M 3apOsKAcHUA Nbaa. M3BecTHO, 4TO
TIPY 3TOM KOHUEHTPaLMK Bobl amopdHas (aza nonumepa HaXOIUTCA B BRICOKOAIAacTHIeCKOM cocTostHuu [19]. [Tpu
BraxkHoctd Huke 40.0% BcleAcTBUE CHIDKEHHA BHYTPHMOJEKYJAPHOM MOMBIKHOCTU 3BEHBEB LEJUTIONO3bI U
YMEHBIIEHUA IPOCTPAHCTRA 1A 00pa3oBaHus TeTpadApHYEeCKOM CTPYKTYPHI Jibjia yBeIdeHHA o0beMa rop He Npo-
ucxoaut (puc. 2).

ITpu yBenndeHny Bia)xHOCTH Bbile 46% Bo3pacTaias MUTpalus BOAb! K LEHTPaM J1b1000pa30BaHus CIIo-
coOCTBYET POCTY KPUCTAJIOB U 00Pa30BAHUIO KPYITHOIOPUCTOM CTPYKTYPBI LEJUIHOI03b, YTO IPUBOLUT K HOIyYe-
HUIO BOJIOKOH ¢ Gosiee 1ed)eKTHOM CTPYKTYpOii, CHUKEHHUIO CpeTHel CTeneH! MoJMMepH3aliii HETIon03sl (puc. 4),
HyJIEBOI pa3phIBHON UIMHBI (MOHOBOJIOKHA) M POYHOCTH OMBITHBIX OTJIMBOK (pHC. 5).

Pesynbratsl u3MepeHuid MIOTHOCTH (p) METOIOM I'paJUEeHTHON KOJOHKM (YEThIPEXXJOPUCTHI yriepon —
OeH301T) OKa3ali, YTO MPU ONTHUMATBHBIX YCIOBUAX 3aMOPAKUBAHUA p NMOHMWKaeTcs ¢ 1.55 no 1.45 r-em?, u cop6-
LA NPAMOTO 3eJIeHOT0 TPUA30KPaCcUTeNs MoBbImaeTcst ¢ 3.7 10 5.8 Mr 1. DTH pe3ybTaThl COMIACYIOTCA C 3aKOHO-

MEPHOCTSMH, BbISBIEGHHbIMU Npu M3Mepennn AH m A. Ha pucyHke 5 mpeacraBieHa 3aBHCHMOCTb MPOYHOCTH
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OTBITHBIX OTJIMBOK Ha Pa3spblB OT BPEMEHM 3aMopaxkuBaHus. Kak clieyeT W3 pHUCYHKa, pe3yJabTaThl (H3MKO-
MeXaHMYeCKMX UCTIBITAHUI MMEIOT SPKO BBIPaKEHHBI 9KCTpeMasbHbIM XapakTep 3aBUCHMOCTH IPOYHOCTH Gymaru
OT BpeMEHM 3aMOpPAKMBAHHs, OTPAKAIONMII HATMYME MPOTHBOMONOKHO MPOTEKAIOIIMX TPOLECCOB, @ MMEHHO,
yiaydlieHue CBsizeoOpasyromeil CrnocoOHOCTH BOJMOKHA (yBelnwdeHHe mpoyHocTH Ha 21%), oOycioBieHHoe
yBeIMueHUeM o0beMa Me3anop U TOHYaHIuX CyOMUKPOCKOIMYECKUX KalMILIAPOB, paHEE HE NOCTYIIHBIX [ BOIbL.
CHuxeHue cBs3eoOpasyroleil crnocoOHOCTH LENII0NI03bl C YBEJIMYEHUEM BPEMEHM 3aMOP@KMBAHMA CBSA3AHO C
Pa3HOIl CKOPOCTBIO pejlaKcallui HalpsykeHMH B IOBEPXHOCTHBIX UM BHYTPEHHMX CJIOSX BOJIOKHA B PE3YJbTare
00pasyloTcs TpelHbl, MOHMKAIOLLME €0 IPOYHOCTb.
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Boigoowr

1. BBIgBJICHBI ONITHMANTBHBIE YCIOBHS 3aMOPaKMBAHMUS BIAXKHBIX LEJUIIONI03HBIX BOJIOKOH (BpeMsl, TemIepa-
Typa, BIKHOCTH) [T YIIyUYIIEHHUS FMAPOPUIBEHOCTH U CBsi3eoOpasytonlelf cnocoOHOCTH UEJUTF0TI03bI.

2. VCTaHOBIIEHO MUHUMAIILHOE COZIEPKAHUE BOJbI IPH Pa3JIMYHBIX YCJIOBHAX HHU3KOTeMIepaTypHoil obpa-
6OTKM LeJUTIOIO03bI 11T 00pa3oBaHMs KIacTePOB BOXLI M 2apPOXKACHUS JIbJa, CTIOCOOCTBYIOLIEE PA3BUTHIO Kalui-
JIAPHO-NIOPUCTOM CTPYKTYPBI LEJUIIOJIO3HOTO BOJIOKHA.

3. Pe3ynbTaThl HCCAEIOBAHUS BaXHBI A5 CO3AHMS MEPCTIEKTUBHBIX 3KOJIOTMYECKU 0e30MacHbIX TeXHOM0-
TWii, B YaCTHOCTH Ul Tofydenus dnadd-uenntonossl 1 6yMaru HeBbICOKOI MEXaHHUYECKOH NPOYHOCTH C MOBI-
HIEHHO BIUTHIBAKOLIEH CITIOCOOHOCTHIO.
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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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