Mpon3BOACTBO LWEePCTN B POCCMN NCTOPNYECKMN ABISETCA HEOTBHEMIIEMOWN HacTblO
HapOA4HOro Xo3aMcTBa, obecneymBaoLen ero NOTPEOHOCTM B LLEPCTAHOM Cbipbe. DTO
00yC/I0B/IEHO CYpPOBbLIMU NPUPOAHO-KIMMATUYECKUMN YCITOBUSAMU. DKOHOMMYECKasa n
coumasibHaa 3HAYMMOCTb LWEepPCTn onpepenseTca noTpebHoCTAMN HapOAHOIr O
X03AMCTBaA, BO3MOXHOCTbIO MPON3BOACTBA, SKOHOMNYECKOW 3(h(PEKTUBHOCTbLIO
oTpacsn, ee CNocobHOCTbLIO MCMNOJIb30BaTb MMeKLWMeCcs B CTpaHe NpupoaHbie v
MaTepuasibHO-TEXHUYECKNE pecypcCbl. Ha coBpeMeHHOM 3Tane pa3Butus
NPoOn3BOACTBA LEPCTAHbIX MaTepmnasioB BCE aKkTUBHEE A1 N3rOTOBJIEHUS
[OPOroCTOSALLLEN U SKCKIIIO3UBHOM OAeXAbl NpefslaratloTcsa BajisHble WepCTAHble
TKaQHW U TPUKOTa>KHble MOJI0OTHA, KOTOpbIe B NpoLecce nx NpoM3BoAcTBa
nogBepralTCa ONOJHUTENIbHOMY MeXaHN4YeCKOMY BO34ENCTBUIO. B npouecce
nepsmnyHOM 06paboTKKM LWepCTn NpY NPUNOXKEHUN BHELHMNX CU HanbonbLlee
3HaYeHMEe MMEeT MexaHn4Yeckmne CBOMCTBA BOJIOKOH, KOTOPbIE€ OKa3blBalOT BAUSHME Ha
TEXHOJIOMMYECKUn LUK fanbHenwen ee nepepaboTkuy, Tak Kak oTe4yeCTBEHHOe
LIepCTAHOE Cbipbe, NOCTaBASEMOE Ha NPeanpuaTUa nepsmndHon o6paboTku wepcTu, B
OCHOBHOM, HU3KOIro KayecTea. HemanoBa>kHoe 3Ha4YeHue B npouecce nepepaboTku
LEePCTAHOrro Cblpbs MMeT CopbLMOHHbIE CBONCTBA. YBesIn4eHne rnokasaTesen
copbLUMOHHbBIX CBONCTB B NMpouecce rnepBnyHom obpaboTkun wepcTm cnocobcTeyeT
Hbonee nerkoMy NPOHMKHOBEHWUIO MOKOLLLEr0 pacTBoOpa Briybb BOJIOKHA, 4TO
onpenenseT napamMeTpbl U KA4eCTBO BbINOJIHEHNA TEXHOJIOMMYECKOro npouecca
MPOMbIBKW LLUEPCTAHOIO Cbipbs. AHaIN3 MEXaHNYECKNX CBONCTB LUEPCTU NOKasas, 4To
BOJIOKHa MOryT CUJIbHO pacTarmeaTbca Ao 100%. B paboTte [1] no nccneposaHuto
XapaKTEPUCTUK BTOPUYHOIro npeobpasoBaHns CTPYKTYpPbl NO4 AENCTBUEM
PaCTAXKEHNA YCTaHOBNEHO, YTO NPU pacTsSXeHNU BTOPUYHaa Uan CKnagdaTtas
CTPYKTYpa LWepCTAHOro BOJIOKHA NpeBpallaeTcs n3 a-hopmbl B B -CTPYKTYpPY, Npu
ydqacTum 6enkoBbiX Mosiekyn MaTpuubl. CTpyKTypa anbda-n beta-cnupanun kepaTtuHa
LWepcTn npencTasseHa Ha pUcyHke 1. a 6 Puc. 1 - CTpykTypa a-un B-cnvpanmu
KepaTuHa WepCcTu: a - a-cnupanb; 6 - B-cnupanb B pe3ynbTaTe pacTsaKeHUs o-
cnMpanb Ha4YMHaeT «pa3BOpPaYMBaTbLCA» B OCHOBHOM 3a CHET pacLllenyieHns
BHYTPUMOSIEKYNAPHbBIX BOOOPOLHbIX CBA3EN N MEXMOJIEKYNAPHbBIX ANCYNb(PULHbBIX
ceaAsen. MNpu cCHATUM Hanps»xeHnsa B-hopMa KepaTuHa NOoCTENEeHHO NepexoaunT B O-
hopMy C BOCCTAHOBJIEHNEM MEXMOJIEKYIAPHOIO B3aUMOLENCTBUSA, MPUN 3TOM
nepeBoHa4vasbHasa AJINHA BOJIOKHA NOJIHOCTbIO BOCCTaHaBAMBaETCA. [IIMHA rNaBHbIX
MOJIEKYIAPHbLIX Lenen, Haln4yne B KepaTUHE WEPCTU Pa3SINYHbIX MEXMONEKYNAPHbIX
CBSA3en, B TOM 4Yucse ancynb@uaHbiX BANAIOT Ha MPOYHOCTb LWWEPCTSAHbIX BOJTOKOH.
MPOYHOCTb LLIEePCTU B CYXOM U B MOKPOM COCTOSHUM B NEPBYIO o4Yepenb 3aBUCUT OT
pa3pbiBa NeNTUAHbIX CBSA3EN B rnaBHbIX Lenax. Co3gaHmne HOBbIX MEXMONEKYNAPHbIX
CBsi3el B KepaTuHe CrocobCTByeT YBENNYEHMIO MPOYHOCTN BOJIOKOH LLUEPCTU, @ TaKxKe
CHV>XXEHUI0 CNOCOOHOCThL WepCTu K CBOMIa4YMBaHMI0. Kpome Toro, B pesybTaTe
BO3HMKHOBEHNSA NonepeyHbliX CBA3EN MPONCXOANT NOBbILEHNE YCTONYMBOCTU LLUEPCTU
K OEeNCTBUIO CUJIbHbIX LWL EesIoYen B NpoLuecce TexHosornyeckom rnepepaboTku, B



YaCTHOCTW, K MOBPEXOEeHUIO WepcTn bakTepmamu, PepMeHTaMm, NJECEHBLIO N MOJIbIO.
NMonnmepnsaymsg MOHOMEPOB BHYTPU BOJIOKOH LLUEPCTU NO3BONSET YBEJINYNTDb
MPOYHOCTb BOJIOKHA. HepocTaTkaMm MeTOLOB NMPUBUTOW CONOJIMMEpU3annm ABaseTCs
HeobXxoAMMOCTb NPUMEHEHMNA cneymanbHOro obopynoBaHns, CoO34aHNsA CUCTEM
pekyrnepauun He BoWe[WmMX B peakumio MoOHOMepoB, obpa3oBaHne roMmonosimMmepa v
T.4. YKa3aHHble He4OCTaTKN CAEP)XUBAIOT LUMPOKOE BHeEQPEHNE MeToha B
MPOMBbILLJIEHHOCTb, MO3TOMY B AaHHOM paboTe He npuBoaAaTca [2]. B npouecce
nepsmnyHoOM 06paboTKM WepCcTn Nog BANAHUEM MEXaHUYECKUX BO3AENCTBUN,
TemMnepaTypbl, BAarn 1 XMMmMYeCKNX peareHToB NOBbILLIAETCHA CNOCOOHOCTb BOJIOKOH K
cBonia4ymBaHmio. CBonla4mMBaHMeE BOJIOKOH LWEPCTU 3aBUCUT OT CTPOEHUA KYTUKYJIbI,
YAPYrocTun, U3BUTOCTU, OJINHBI U TOJLWMHBI BOIOKHA. CTpoeHne KyTUKY bl
obecne4ymBaeT aHOMaNMO BO PPUKLMNOHHBIX CBOMCTBAX LWEPCTU: BEJIMYNHA TPEHUS
MaKCMMaJibHa Npu ABUXXEHWUW BOJIOKHA B HarnpaBJ/ieHUX NPOTUB Yewyek (Ju2) n
MUHUMaNbHas BOOMb Yewyek (JUl). YcTaHoBneHo [3], 4TO 3Ha4YeHne nx pasHocTn U2 -
M1 1 YyewyinyaTbin pakTop PT [PT=(n2-pl)/u2] HenoCcpeaACTBEHHO CBA3aHbI CO
CMOCOBHOCTLIO WepCcTn K cBOWNa4YuBaHuto. B HacToswee Bpema paspaboTaTb
CTPOMNHYIO TEOPUIO 3aBUCMMOCTM CBOMIaYMBaAHNSA OT PPUKLMNOHHBLIX CBONCTB LLEPCTHU
rnokKa He ygasocb. OnpenesieHHble TPYAHOCTU CBA3aHbl C TEM, YTO 3HAYeHNS Ul n p2
3aBUCAT OT NpUpoabl U COCTOAHMSA BOJIOKHA, BIaXKHOCTU cpefbl U cTeneHn HabyxaHus
BOJIOKHA, HAa/IM4YNS SNEKTPOAnTa, TeMnepaTypbl n op. B ocHoBe cnocoboB npmnaaHms
HeCBOMJ1Ia4YMBAEMOCTU LLUEPCTU NIEXXUT U3MEeHeHNEe (PPUKLNOHHBIX CBONCTB LWEepCTN N B
rnepByto ovyepenb CHMXeHue PT. CywecTByeT onpenesieHHasa CBA3b Mexay
CBOMJ1Ia4YMBAEMOCTbIO LWEPCTU N €€ TOHNHOWN U U3BUTOCTbIO: MEPUHOCOBAS TOHKAsA U
6osiee n3BuTas WEPCTb NMPU PaBHbIX YCI0BUAX MOABEP)KEHA CBOMIa4YMBaHMIO NyyLle,
yeM MeHee n3BuTasn. Ha pa3nnyHbIX TEXHOIOMMYECKNX dTanax nepBru4Hom obpaboTkn
LepCTsAHOEe BOJIOKHO noaBepraeTca BO34eNCTBUIO Biarn. dminyeckmne cBONCTBa
LIepCTAHOro BOJIOKHa MMEIOT CyLleCTBEHHOe 3HavYeHune, onpeagensoLwme napamMmeTpbl
Ka4eCTBO BbIMNOJIHEHUSA TEXHOJIOrNYeCKNX npoueccos. OAHUM U3 BaXKHENLLNX CBONCTB
ABNSETCA CNOCOOHOCTb BOJIOKHA MNOrsoWwaTbh 1 oTAaBaTb BoAay. dusnyeckme CBOMNCTBA
npeacTtasneHsl B Tabnuue 1. Tabnnuya 1 - dusnyeckme CBOMCTBA OBEYbEN LLUEPCTU
HanmeHoBaHune ceoncTBa lNoka3aTtenb MMrpoCKONMYHOCTb BOJIOKHA, % 17
HabyxaeMocTb BoJsIOKHa B Boae, % 33 Coaep)xaHme B BOJIOKHE CBsi3aHHOW Bnaru, % 5
YBenun4eHne pa3mMepoB BOJIOKHA, %: anameTp aavHa 17-18 1,2-1,8 TepMOCTOMKOCTb
BoJIoOKHa , oC 100-105 TemnepaTypa gecTtpykuum BosiokHa, oC 120-180 CtpykTypa
BOJIOKOH, XapaKTep pacrosioXXeHUs MaKpoMOJIeKYJl, CTENEHb UX YNOPAO04YEHHOCTH
onpenenstoT COpOUNOHHbLIE CBOMCTBA WepCTN. Kputepmem nx oueHKn SBnseTcs
BbICOKME NoKa3aTesIn T’MrpoCKONMMYHOCTU paBHble 17% Npu OTHOCUTEsNIbHON
BJIAXXHOCTW BO3AyXa 65%, HabyxaemocTun B Boae A0 33% [4]. AHn30TponHoe
HabyxaHne WwepCcTAHOro BOJIOKHa NPOUCXoaAuUT BCeACcTBMe agcopbunm soabl.
OnameTp LWepCcTAHOro BOJIOKHa yBennymesaeTcd Ha 17- 18%, a onvHa - Ha 1,2-1,8%
[5]. CynTaeTcs, 4TO BHYTPb KpUCTAINYECKMX 0BnacTen WepCTaHbIX BOJIOKOH



MOJIEKYJIbl BOAbI MPOHUKATb HE CNOCOOHbI. B3anmMoaencTene mosekyn Boabl C
rMApPOUAbLHBLIMY FrpynnaMn Ha NOBEPXHOCTU rnobyn MmaTpuubl NPUBOANT K
YBEINYEHNIO MEXMUKPODPUOPUNIAPHOro NPOCTPaHCTBA M Kak ciieacteme HabyxaHuio
BOJIOKHA [6]. YBennyeHne cogepxaHmsa ceoboHomM Bnaru B BOJIOKHE MOXET
COMPOBOXXAATbCA KaK paspyLlleHneM BOAOPOOHbIX N MOHHbLIX CBA3EN B cCUCTeMe
MUKPOPMBPUNILI - MaTpPULbl, TakK U NAacTUPUUUPYOWNM encTBnemM csobogHON
Bnarn. ns wepcTsaHOro BOJIOKHA K /Ierko 06paTUMbIM CTPYKTYPHBbIM U3MEHEHUNAM
OTHOCATCS pa3pbiB - 0bpa3oBaHMe BOAOPOAHbIX cBA3en (B ocHOBHOM Tuna NH:--OC) n
o-B-nepexon NoAMNENTUAHbIX Lenen pubpunnapHon CTPYKTYpbI.
BopooTTankumeatoLme CBONCTBA 3aBUCAT NMpenMyLLeCTBEeHHO OT NpuUpoabl
MOBEPXHOCTW BOJIOKOH [7]. B npouecce nepBnyHom 06paboTKM WepCTAHOro Cbipbs
BOJIOKHa NoABepratTCcsa TemnepaTypHOMY BO34ENCTBUIO, 4TO CYLLLECTBEHHO
CKa3blBaeTCA Ha MexXaHMYeCKNUX CBOUCTBAX LWepCcTn. BoNoKHa, BbiCyLLEHHbIE Mpun
TemnepaType 100 - 1050 C, TepswoT Bnary, obHapy>xmBasi Npy 3TOM NOBbILLUEHHYIO
MXKECTKOCTb N MOHWMXXEHHYI0 MPOYHOCTb. [TOBTOpPHOE yBNaXXHEeHNe NpuBoaUT K HOBOMY
MOrJIOLLEHMIO WWePCTbIO BArm n NOCTeneHHOMY BOCCTAHOBJIEHUIO UCXOL4HbIX CBONCTB
[8]. Mpwn cyxom Harpese LWepCTSHbIE BOJIOKHA NOABEPratoTCsa 3HA4YNTENIbHO MEHbLUUM
N3MEHEHWNAM, YeM B NPUCYTCTBUKM BOAbl. Hanpumep, CKOPOCTHas CyLlKa npu
TemnepaTtype 1200 C npmBoAUT K MOBPEXAEHUIO U CHUXXEHUIO MPOYHOCTMN BOJIOKOH
HapPY>XHOro CJ105 LWWePCTN, uMetoLlen abContoTHYO BNaXXHOCTb 0K0J10 70 %. Mpn
yKa3aHHOM TeMnepaType HauyMHaeTCa akKTUBHOE pa3sioKeHne KepaTuHa, NpoucxognT
rMAPOJSIN3 LEPCTU C paspyLlleHneM ancynb@unaHbIX CBS3eN N BblAesIeHeM aMMmnaKka
[9]. LLlepcTAHOE BOJIOKHO, B OCHOBHOM, COXpaHAeT hn3nveckmne n xmmmyeckume
CBOWCTBa NocJie HarpesaHUs B TedeHne 24 4 npun TemnepaType 120°C. K peskomy
CHUXXEHNIO ero NPoYHOCTU U YOJIMHEHNS NPW pa3pbiBe NMPMBOAUT HarpeBaHue
KepaTunHa BOJZIOKHa npu TemnepaTtypax 180 - 200°C [10]. B TexHON0Orn4eckom
npouecce nepBnYHON 06paboTKM LLEePCTN NPUMEHSAIOTCA Pa3/INYHbIE XUMNYeCKne
peareHTbl, B YaCTHOCTW, Ha 3Tane rnpPOMbIBKM B MOKOLLWA pacTBop 0006aBASAOTCA Mbl10
nnun MAB, a Tak XXe KaJibLUMHNPOBaHHAA cofa, KOTOpble BO3OENCTBYS Ha BOJIOKHO,
N3MEHSAIOT ero Ka4eCTBEeHHbIe XapaKTepPUCTUKN (MPOYHOCTb, YNPYroCTb, LIBET,
TenaonpoBoAHOCTL) [11]. Mpu AEeNCTBUN XUMUYECKNX peareHTOB NPONCXoaAT
peakuuu, CBsI3aHHble C XMUMUYECKNM NpeBpaLleHneM MOJIEKYJIAPHbIX Lenen u npexxae
BCEro C gecTpykuuen n clumBaHMemM MakpoMosiekysl. B pe3ysibTaTe NPOMbIBKU LLEPCTU
cBoboHasA XUpHasa KUCNoTa agcopbupyeT Ha BONOKHe [12]. Mpn 3TOM eaknn HaTpuin
BCTyMaeT B peakuuto C KEPAaTUHOM LLUEPCTU, YTO NPUBOAUNT K 06pa30oBaHUIO
MUKPOTPELLUMH B 3NNKYTUKYJIE BOJIOKOH, @ TaK>Xe pa3pyLleHUo CONEBbIX U
LNCTMHOBbIX NMOMepeYHbIX MEXMOJIEKYIAPHBLIX CBA3en KepaTuHa. lNMpun bonee
WHTEHCUBHOM BO3L4ENCTBUN NMPONCXOAUT N3MEHEHNE BHYTPUMOJIEKYIAPHbIX CBA3EN B
rNaBHbIX NOIMNENTUAHbIX Lensax, YTO CKa3blBaeTCs Ha NPOYHOCTHbIX
XapaKTepucTnkKax BOJIOKOH. B cnnbHoLEN04YHON cpefe BEPXYLUKN BOJIOKOH
pacTBOPSATCS, M NOTEPSA MACChbl MbITOM LWWepPCTU cocTaBnsaeT 1 - 2% [13].



