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Ha 6asze ®I'BOY BO «KocrpoMckoi
rOCyIapCTBEHHBIH YHUBEPCUTET)

pore FOO/B o 4510 L4043 156005 r. Kocrpoma, yi1. J[3epxunckoro, 1. 17

Ha Baw N¢ oT

OT3sIB HA aBTOpEedepaT JUCCEPTAIINT
Bopuca ITapnosnua Makaposa
«PazpaboTKa TEXHOJOIHH TIPOU3BO/ICTBA IT0JTHOKCAIHA30JIbHBIX HUTCH
Ha OCHOBE JIByXCTaJHIHOrO (JOPMOBAHUY, IPEACTABIEHHON HA COUCKAHHE
y4eHOl CTeNeHHN KaHIuaTa TEXHHYECKHUX HayK 10 crenuansHocTd 2.6.16.
«TexHOMOTHs MPOU3BOICTBA U3IENHI TeKCTHIBHOH H JIETKOH MPOMBIIIICHHOCTID

OcHoBHOM 3amaueil mucceprannonHoi pabotsr bl MakapoBa ABISETCS IOLYyYCHHS
TOJMOKCAIMA30IbHbIX HHTEH C IIOBBHIIIEHHBIMH (DPU3MKO-MEXaHHYECKHMH ¥ OKCITyaTalllOH-
HBIMH CBOJMCTBAMH 3a CYET COBEPIIEHCTBOBAHMS TEXHONOTHH MX (POPMOBAHHS U PACIIMPCHHE
06acTell MCIOJB30BAHUS B M3IETHAX TEKCTH/ILHON MpOMBIITIeHHOCTH. [lomioKcanuasonbHbie
BOJIOKHA ¥ HUTH OTHOCSTCS K BOJIOKHHCTBIM MAaTepHaaM TPeThero IIOKOJIEHHMS, pa3spaboTaHbl B
CCCP ¢ WCIONB30BAaHUEM MMEIOIUXCS B TO BpeMsl IpHEeMOB M 00OpyHOBaHHs, KOTOpPBIE B
HACTOAIIEe BpeMs B TPHHIMIHATLHOM TEXHHUKO-TEXHOJIOTHYECKOM OTHOIUCHHH HYXIAIOTCA B
3HAYMTENBHOM YCOBEDPHICHCTBOBAHWH. AHAIW3 CBEJCHHiH, NPHUBEIEHHBIX B aBTOpedepate
JHCcepTalliy, I0Ka3al, 4TO MPH TPOBENCHHH 3KCIEPHMEHTAJIbHBIX HCCICIOBAHHH aBTOPOM
IONYYeH Psifi HAYYHO-TEXHHUYECKHX pe3yJbTaTOB ITHOHEPCKOIO XapakTepa ¢ 3SIeMEHTaMu

HOBH3HBL K TaKOBBIM MOJKHO OTHECTH CIIEAYHOIIHNEC MOMCHTEI:

1. O6HapyKeHa BO3MOXKHOCTEH IIPUMEHEHHUS CYXO-MOKPOIO (JByXCTaIUHHOIO 110 BEPCHH
aBTopa) cmocof6a QopMOBaHMS HHTEH M3 BBICOKOBA3KHX CEPHOKHCIIOTHBIX pPacTBOPOB
APOMATHYECKUX TTOTHOKCANA30II0B, B HACTOSIIEE BPEMs HOJY4aeMBIX 110 MOKPOMY CIOCOOY.
VkazaHHBIi crmoco®, MO HEMOHSATHBIM IMPHYAHAM, NPHMEHHTEIBHO K IOJTHOKCaaHa3ONIbHBIM
CHCTEMaM He HCIIONIB30BAJICS HH B OTEYECTBEHHBIX, HH B 3apyOeXKHBIX pa3paboTKax, XOTs yxe
6bUTa BBIIBJIEHA BO3MOYKHOCTH IOBBIIEHHMS MEXAHHYECKHX XapaKTEPUCTHK HHUTEH W3
TreTepOIMKITMYECKIX apaMHIoB THTa Apmoc u Pycap, BHITYCK KOTOPBIX Ha Gase crocoba cyxo-
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b.Il. MakapoBeIM BII€pBBIE BBIIOJHEH psiJl HCCIEJOBAaHHH, OIPENEIHBIIMX IIPHHIIMIILI
[apaMeTPHUEcKoro ohopMiIeHHs Iporecca (GOPMOBAHHUS TONHOKCANUA30JIbHBIX HUTEH uepes
BO3JIYIIHYIO NPOCIOHKY, pa3zpaboTaHbl OCHOBHBIE TAPaMETPBI €T0 OCYILECTBIIEHHS, II0JIyYEHbI H
HCIBITaHbI ONBITHBIE 0Opa3lbl KaK INTANENbHEIX BOJOKOH, TaK M KOMIUIEKCHBIX TEXHHYECKHX
Hutedt. IlomyueHHBIe pe3yabTaTHl IIO3BOIMIM aBTOPY CHAENATh IIOJNIONKHMTENBHEIH BBIBOI O
TMIEPCIIEKTUBHOCTH ~ MCTIONB30BAHUSA M pa3BUTHA  cnocofa  CyX0-MOKporo  (opMoBaHHA

IOJIMOKCAMA30/IbHEIX HUTEH B OTEUECTBEHHOH oTpaciyk XUMUYECKHX BOJIOKOH.

2. Kak u3BecTHO, IpaKTHYECKH BCE BOJOKHA MOKPOTO crtocoda MmoydeHus GopMyroTes ¢
OTPULATENFHON (PUIBLEPHOU BBITSIKKOM B 30HE IEPBHYHOrO OCAXKACHHS MOJIHMEpa, T.e. cpasy
TIOCJIe BBIXOJIA BA3KOTO PacTBOpa H3 oTBepcTHs Guimbepsl. OTpuiaTenbHas GUIbepHas BBITSKKA
BCErJa CONpOBOXKIAeTC 00pa3oBaHHEM TaK HA3bIBAEMOH «JIYKOBMIBI», AHMAaMETp KOTOPOH
MOXET 3HAYHUTEJIBHO MPEBBIIATh OUaMeTp (UIBEPHOrO OTBepcTHs. bBricTpas Koarymsius
noauMepa U3 pacTBopa o0pa3zyeT KOpOUKY Ha IIOBEPXHOCTH (JIYKOBHIBI», KOTOpas B
nanbHeHneM MoXeT TpaHc(HOPMHPOBATECS B DPa3IMyYHbIE MMOBEPXHOCTHBIE HACIOCHHS Ha
AJIEMEHTAPHBIX HUTAX, HAPHUMED, THNA «PbIObEeH YelIyH» HIIH IONEpPEeYHBIX CKIIaJoK, KaK 3TO
HUMEEeT MECTO NpH MOKpoM (opMoBaHMM HHUTEH U3 mommaMupodeHsumupasona tuna CBM, u
CHIDKATh (H3HKO-MEXAHHYECKHE I0Ka3aTe/ld KaK KOHEUHBIX HHUTeH, Tak W HM3IeNud U3 HHX
(xypuan «Xumudeckue BonokHa», Ne 6, 2002 r. u Ne 4, 2000 r.). B pabore B.Il. Makaposa
[I0Ka3aHO, YTO TOJIMOKCAAMAa30JIbHEIC HUTH MOXKHO ()OPMOBATEH C IOJOKUTEILHOH (HIbEepHOH
BBITSDKKOH. OTOT (DakT I03BOJISET IOBBICUTH CKOPOCTH (DOPMOBAaHHS M HUBEIHPOBATH
o0pa3zoBaHHEe (JIYKOBHIBD»Y, YTO O0S3aTENBHO JOJDKHO CKa3aThCsl Kak Ha KOHEUHOI

IPOHU3BOAUTEIIEHOCTH moboi YCTaHOBKH, TaK H Ha INOBBEIIIEHHH Ka4eCTBa HUTEI.

3. llo-BuguMomy, aBTOpOM pabOTHl BHEPBBIE BBICKA3aHO MHEHHE O BO3MOXKHOM
JECTPYKIMHU (CKOpee, THAPOIN3e) B IIEIIX 1I0JIHOKCA1Ma30J1a IIPH IIEPBHYHOM KOHTaKTe CTPYHKH
IPSIETBHOTO MOJUMEPHOTO PacTBOPa, BBITEKAIONIETO0 U3 OTBEPCTHS (HUIBEPHI, ¢ 0CaIUTETbHON
BaHHOM IIPU KIACCHYECKOM MOKpOM (opmoBaHHU. [IpHHIMIIHANBEHO TaKas peaklids BO3MOJXKHA,
IPH 3TOM MOryT OOpa3OBBIBATBHCS 3BEHbsI MOJHUTHIAPA3UIHOIO CTPOEHHUS, KOTOpPBIE AIpPHOPH
BCEerJa MEHee CTOMKH K TeIUIOBBIM BO3JEMCTBHSM B CMEIIAHHBIX Cpelax II0 CPaBHEHHUIO CO
CTOMKOCTBIO OKCaAHa30lbHBIX IMHUKJIOB. KOCBEHHO 3TO IPEAINONIONKEHHE IIONTBEPHKIAETCS
pesynpTratamu TepMudeckoro ananusza TI'A u JICK (puc. 5 u 6 aBropedepara), omHaKo s

IIOHMMaHHs IIPOoIlecca 3TOro HeJOCTAaTOYHO.

4. VHTepecHEIM (DakTOM SBIAETCA OCYIIECTBICHHAs aBTOPOM pa3paboTka H CO3JaHHe

OPUTHHAJIBHOM KOHCTPYKIMH (UIbepbl C YUIMHEHHOH, II0 CpPaBHEHHUIO CO CTaHIapHBIMH
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duIBepaMH, KOHMYECKOH 4YacTBIO BXOJHOM 30HBI KaHama. OTO pEIICHHE, MO-BHIMMOMY,

IPUBOIMT K TPAJMEHTHOMY H Oojee MATKOMY IIOBBIICHHIO BHYTPECHHETO HANPOKCHHUA B
CTpyiiKe OMMMEPHOTO PACTBOPA, BRIXOMSIIEN U3 OTBEPCTHS (UILEPEL B 30HY (POPMOBAHHS, UTO
B KOHEUHOM UTOTe IIOJIOKMTEIBHO CKa3bIBacTCsi Ha YMCHBIICHHW  HalPSKEHHOCTH
MOP(OIOrMIecKOi CTPYKTYPHI CBeXKeCHOPMOBAHHBIX JIEMEHTAPHBIX BOJIOKOHEI| Ha CTaiHH
UTacTHGUKAIMOHHOM BBITSOKKH U, KaK CIECTBHE, Ha 00ee BEICOKOH CTaOHIBHOCTH HEKOTOPBIX

(bHSHKO-MGX&HI’I‘-IGCKI/IX [oxasarelieil KOHeYHbBIX BOJIOKHUCTEIX CHCTEM H HSKBHHﬁ U3 HHUX.

5. Cneyer OTMETHTH SKCIEPUMEHTANIbHBIE PE3YNbTAThl, CBSI3aHHBIE C HCCIICIOBAHHEM
TIPOLECCOB TePMOOOPABOTKE KOMIUIEKCHBIX HHTEH, MPOBOJMMBIX B Pa3sIMYHBIX TEMICPATyPHO-
BPEMEHHBIX PEXHMaX, TIPH 3TOMHHTH HAaXOIMIACH IHOO B CBOGOTHOM COCTOSHHH, THOO IOX
HATSOKGHHEM TIPH OPHEHTALMOHHOM BBITAruBaHuH (puc. 7 u 8 aBropedepara). beiro
oOHApyKeHO, YTO BO BCEX CIydasX TepMOOOpabOTKH HHUTeH KaK IpH IMHAMHYCCKHX
BO3/EHCTBUSX (BBITSXKKA), Tak M MpH o0paboTke B CBOOOJHOM COCTOSHHHM HMMECT MECTO
6UMO/IAbHAS 3aBHCHMOCTD Y/ENbHOM pa3phIBHOM HArpy3KH OT TEMIIEPATYphl. AHAIOrHYHAs
3aBHCHMOCTh TAaKOTO XapakTepa Oblla 3amedeHa TONBKO JUIA DKCIEPHMEHTANbHBIX HUTEH Ha
OCHOBe apaMuma H3 TepedTaneBoil KHCIOTHI M 4,4 ’-IMaMHHONM(EHHIOKCHIA, MEXaHH3M
NPOSIBIIEHHs KOTOpPOil TIOKa He OueHb NMOHATCH U Tpebyer Gomee TIATeNbHOTO H3ydeHus. Ifo-
BHIMMOMY, @H&IH3 YKa3aHHBIX BBILIE PE3YJIBTATOB IIO3BOJIAII aBTOPY BBIIBHTH TEMIIEPATypHO-
BPEMEHHOH PeXHM 006pa3zoBaHus aMOP(HON (PELEH3eHT CUMTAaeT aMOP(HO-KPHCTAITHICCKOH)
CTPYKTYphl TOTOBOM KOMIUIEKCHOM IIOMHOKCAIMA30JbHOM HHUTH, B KOTOPOH HCKIIOYEHBI

pelIaKCallHOHHBIC IIPOIECCHI K B 3HAYHTEILHON CTENEeHU HUBEIHPOBAHbI YCAT0YHEIC ABJICHH .

6. Bee mosoeHys B 9ACTH HAYYHON HOBM3HBI M TEOPETHYECKOH 3HAUMMOCTH paboTsl (CTp.
3 asropedepara), BBIHOCHMbIE aBTOPOM HA 3allWTy, CHPaBEIVIBBL, B pAAE ClIydacs
MOATBEP)KIEHBI  SKCIHEPUMEHTANGHBIME  pe3yJbraTaMH M CHEIHAlbHO  CO3J[@HHOH
(YHKIMOHHPYIOIIEH ONBITHOM yCTaHOBKOM, M KOTOPOH OINpPEAENEHBI BCE TEXHOJIOTHUCCKH
TpeOyeMBle M HAJIEXHO KOHTPOIHMpYEMble IapaMeTpsl (JaBlieHue Ha (HUIbEpy B 30HE CyXO-
MOKporo (opMOBaHMs, CKOPOCTh MCTEUCHHS pacTBOpa H3 ¢uabepsl, IIHHA BO3IYLIHOM
IPOCJIONKH U IIYTH HUTH B OCAJUTEIbHOM BaHHE, CKOPOCTh NPHeMa HUTH Ha IIPUEMHYIO raiery,
KMHEMAaTHYeCKHe ¥ TeMIIepaTypHBIe MapaMeTpbl OpPHEHTAlHOHHOH BHITKKH). [locmennee
00CTOATENBCTBO JAI0 BO3MOXHOCTH HApaoTaTh ONBITHBIE IIAPTHH HHATEH U JOCTATOYHO
MoApoOHO wHCCenoBarh HX (U3MKO-MEXAHHUYECKHE CBOWCTBA M IOBEJEHHE B pPEANbHBIX

YCIOBHAX SKCIUTYATAIMH TIPH QMIIBTPAIMH FOPSIHAX TEXHOJIOTHYECKUX Ia30B.
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O mpaxTHyecKol 3HAYMMOCTH M aKTyalnbHOCTH pabors! B.IT. MakapoBa CBHIETENLCTBYET

TO OOCTOATENBCTBO, 4YTO PE3YyNbTAaTHl TPOBEACHHBIX HCCIENOBAaHUM MOTYT OBITh peanbHO
IOPHMEHEHbl IIPH  CO3JaHHM M  OCBOGHHH CEPHHHOTO IIPOM3BOACTBA COBPEMEHHBIX
OTEYECTBEHHBIX BOJIOKOH M HHUTEH TpeThEro IIOKOJEHHS ¢ HCIOJB30BAHHEM JJOCTYITHOTO
TEPMOCTOMKOTO IOJIHOKCAAKA30/a, JOCTATOYHO IMPOCTOrO AanmnaparypHoro ohopMiieHHs IIpu
BBICOKOH CTEIEHM OKOJIOTHYHOCTH Iponecca. BaxHbIM ¢akTopoM HEoOXOIUMOCTH 3TOTO
ABIAETCA  HAIMYMEy’Ke OCBOSHHBIX H  pa3BHBAIONIMXCA  o0nacTedl  MCIOJIB30BAHHA

ITOJIHOKCaaAHa30JIbHBIX BOJIOKOH, PEIHOK HOTp36H8HPI5I KOTOPBIX 6y,ueT TOJIBKO PacTH.

K cozmepxatenbHOR yacTu aBTopedepara HET MPUHIMIHATEHEIX 3aMedaHuif. XoTenoch Obl
TOJIBKO HMeThb OOnbliMH Habop HCCleOBaHWM IO BIHMSHHIO COYETAHHS M H3MEHEHHs
TEXHOJIOTHYCCKHUX I1apaMeTPOB HE TONBKO Ha KOHEUHble (U3UKO-MEXaHWYeCKHe I10Ka3aTelln
HHTEH, HO M Ha MX CTPYKTYpHBIE OCOOEHHOCTH HENOCPEICTBEHHO CO CTaauil (hOpMOBaHHS.
TepMuyeckue uccaenoBanus MO MONOXKUTEIEHOMY BIMSHHIO HOBOTO croco®a (opMoBanus Ha
TEPMOCTOMKOCTE M Je(pOPMATHBHOCTH BOJOKOH (pHUC. 5 H 6) cieoBago Obl JOMOJIHHTH
CICKTPOMETPHYECKUMH JAHHBIMH, IOATBEPKAAONMMHE BO3MOXHOCTh IIOSBICHHS B IEIH
MOJIHOKCANHA30/1a THAPA3HAHBIX MM APYTHX TPYII MPH PACHUKIH3AINH, KOTOPBIE 3aBEIOMO
MCHCC TCPMOCTOMKH IO CPaBHEHHIO C OKCaaua30JbHBIMM LMKIaMH. B psage Qopmyn He
IpuMesieHa pacn(poBka OYKBEHHBIX o6o3HadeHui. 113 pedepara He BUAHO, MOKHO JTH OBLIO
paccyMTaTh KPUTHYECKYIO CKOPOCTH MCTEUEHUS CTPYH XOTH OBl JUIT OIHOTO COYETAHHS
peaNbHBIX IIAapaMeTpoB CTagud (GOPMOBAHMS, M TAKXKE MOXHO JIH NPUMEHATH (QUIBEPH C

KOJIMYECTBOM OTBepcTHit 6omee 300,

B nopszake mojxenaHuit peneH3eHT mpemiaraeT MOTNOMHHTH paziaen «PexoMmenparmu u
NEePCIEKTHBEI pa3paboTku TeMbD» (CTp. 13 aBTOpedepaTa) TeMoll Mo AaNbHEeHIIEMy IPOBEIECHHIO
HCCIIEOBAHUI PEOKMHETHYECKHUX 0coOeHHOCTel mpomecca GOPMOBAHHS TTOIHOKCAIHA30IIBHBIX
HHTEH KaK M3 OOBIYHBIX H30TPONHBIX pPACTBOPOB MONHOKCAAHMA30JI0B, TaK M M3 cMeceil
IOCJIEJTHETD ¢ JPYTUMH IIOJMMEPaMH, B YaCTHOCTH, OOJIQJAIOIIMX IIOBBIIIEHHON BEJIMYMHOMN

KHCJIOPOJHOTO HHIEKCA.
Hasas obmyio onerky pabore B.I1. Makaposa, clieyeT OTMETHTE:

1. Penenzupyemast pabota SABISETCS MHTEPECHOH KaK ¢ TOUKHM 3PEHMS HPEACTABICHHBIX
Hay4HBIX Pe3ylNbTaTOB, TAK U C TOUKH 3PEHHSA aKTyalIbHOCTH H IpaKTH4eckod sHaummoct. C
HAayYHOH TOYKH 3pEHHs, IIOMHMO YKa3aHHBIX BBLIIIE MOMEHTOB, IIPHBJICKATEILHBIM
IIpEeACTaBIsACTCI q)aKT pacliupCHHUA IIEPEHHA HHU3KOKOHLEHTPHPOBAHHBIX TOJIHUMEPHBIX

H30TPOIIHBIX PAaCTBOPOB M3 apOMATHYCCKHMX ITOJMMEPOB, MPHTOOHLIX AIA peallM3alliu crocoba
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cyxo-Mokporo  (opmoBamms.  Ilpakrudeckas — SHAYMMOCTH  OUCBHJNA, TAK  Kak
OMMOKCAIHA30BHEIE BOJOKHA YXKe PeaTi30BaHbl B PA3HIHBIX OTPACIIAX MPOMBIIICHHOCTH 1
pealbHO BHHBI IyTH COBEDUICHCTBOBAHHSA TEXHONOTMH HX INONYHCHUS M IOBBIICHIA

OKCIITyaTallHOHHBIX XapaKTCPUCTHK.

2. Marepuan aBTOopedepara H3IOKEH TPAaMOTHO, C yeTKOM pyOpuKanue, ¢
06OCHOBAHHEIME AKIEHTAMH HA CYIIECTBO pPaboTHL, ee Crenu(uKy, HOBH3HY MOIYICHHBIX
pe3ynbTaToB. B paboTe HE TOJBKO IOAYEPKUBACTCA MpaKTHHECCKad BOCTpeOOBAHHOCTE
pe3sy/IBTATOB CErONHSINHEro JHS, HO M JaHbl PEKOMEHJAUMH H TEPCICKTHBBI JanpHeHmeH

pazpabOTKH TEMEL

3. Wureprperanusi TONTYYEHHBIX PE3YJIBTATOB BBIIONHEHa KOPPEKTHO, IOHATHO H

COTTIACYETCs ¢ JOBOJIBHO OOMIHPHBIMY BEIBOJAMH.

4, Crincok myOJMKanuii, MOCBAIEHHBIX OCHOBHOMY COJICPIKAHHIO paboThl B KOMHYECTBE
16-TH HAMMEHOBAHW}, PAHKUPOBAH IO 3HAYMMOCTH M3/[AHHHA ¥ CBUICTENLCTBYCT O TOM, HTO
HayuHas OOIIECTBEHHOCTh M 3AMHTEPECOBAHHBIC — CIICLUATHCTBL  MOCTATOHHO II0JIHO

TIPOMH(OPMUPOBAHEL O CYIIECTBE AUCCEPTALIH.

Ha OCHOBAHWH BHIMIEH3NOKEHHOTO CIMTAEM, UTO JHUCCEpTAIlMONHAs paboTa «Pa3paboTka
TEXHOJIOTMHA [IPOM3BOACTBA IOJHOKCAJHA30NbHBIX HHTEH HA OCHOBE JIBYXCTaIUHHOTO
hopMOBaHMs» IO aKTyalbHOCTH, HOBH3HE, YPOBHIO BBINOIHEHHS, 00BeMy, Hay4dHOH W
PAaKTHYECKON LEHHOCTH TOJTYYEHHBIX pE3yIbTaToOB IIOIHOCTRIO OTBEHACT TpeOoBaHUAM,
IPEIBABISIEMBIM K KaH/[MIaTCKIM JMCCePTaIHiM (mysxtet 9-14 «IlomoxeHust O IPUCYIKICHIH
YUEHBIX CTETEHEeH», yTBEPXKASHHOTO IIOCTAHOBICHUEM IIpasurenserea Poccuiickolt Pepepanuu
or Ne 842 ot 24 cenrs6ps 2013 r., B penakmmu 2023 roxa), a ee apToOp MakapoB bopuc
TTaBIOBMY 3aCIy)XKHBAET NPHUCYKAECHHUS YUECHOH CTENeHM KaHJuaTa TEXHHIECKHMX HayK IO
crenuanbHocTH 2.6.16. - «TexHomorus MPOM3BOACTBA W3eUil TEKCTHIBHOH M JIETKOH

IPOMBIIICHHOCTHY .

4

Kan AT FEXIT BKNX T ‘ ) a i% . letnnun Anexcanap MuxaiinoBud
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Hauanpauk obmere-otaeaa 000 «JIMPCOT» %ﬁ% 2% Edpemora H.H.
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