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W3MEHEHUE MEXAHUYECKHUX U COPBIIMOHHBIX CBOMCTB
HEJUIIOJIO3HO-BYMAXKHOTI'O MATEPHUAJIA TP UX
MOBEPXHOCTHOM OBPABOTKE BUOPA3JIATAEMBIM ITOJIMMEPOM

A.U. Hazmuesa, JI.P. Mycuna, M.®@. I"'anuxanos, A.M. Mun3aruposa
Ka3zanckuii nayuonanvhulli uccieoosamenvckull mexHoaocuyeckutl yHusepcumem, 2. Kazanw,
Poccus

Hccneoosano enusnue 00pabomku meutouHou oOymacu noAUIAKMUOHbIM NOKPbIMUeMu
VHUNOJSAPHBIM KOPOHHBIM pA3PA0OM HA MexaHuyecKue u copoyuonHvle ceovicmea. Ilosepx-
HOCMHAsL 00pabomKa CyuweCmeeHHo GIusem Ha CONPOMuUGIeHUe NPOOAGIUBAHUIO U GNUMDbL-
8aeMOCMb NPU NOJHOM NOSPYIHCEHUU YELTI0I0ZHO-OYMANCHO20 MAMepuad.

CHANGING OF MECHANICAL AND SORPTION PROPERTIES OF THE
PULP-AND-PAPER MATERIAL WHEN PROCESSING HIS SURFACE
TREATMENT WITH THE BIODEGRADABLE POLYMERS

A.l. Nazmieva, L.R. Musina, M.F. Galikhanov, A.M. Minzagirova
Kazan National Research Technological University, Kazan, Russia

The influence of the surface treatment of the pouch paper with the polylactide and the
unipolar corona discharge of mechanical and sorption properties are investigated. Surface
treatment significantly influences the resistance to bursting and absorption at full submersion
of the pulp and paper material.

MHorocoiiable OyMakKHbIE MEIIIKH — 3TO BHUJI THOKOHN yITaKOBKH, KOTOpas
JO0JDKHA OBITh YCTOWYMBA K HArpy3KaM, BO3HHKAIOIIMM B pe3yJbTaTe BO3JCH-
CTBUS Ha MEIIOK €ro COJEPKHMOro, a Takxke mpu (acoBke, MOTrpy30YHO-
pa3rpy304HbIX paboTax U TPAHCHOPTUPOBKE. BaKHBIMU XapakTEpUCTHKAMU OY-
Ma)XHBIX MEIIKOB SIBJISIOTCS: KOJIMYECTBO CJIOCB W BHJ OyMarw, a TakXe CBOK-
CTBa MaTEpPUAJIOB, UCTIOJIB3YEMbIX ISl HAHECEHUS MIOKPHITUI U MPOTIUTKU Oyma-
. DTU XapaKTepUCTUKH OOYCIOBIMBAIOTCA TPeOOBAHUSAMHM 3aIIUTHI pacgaco-
BaHHOTO MaTepuaja U QyHKIIMOHAJILHBIMUA TPEOOBAHUAMU K Tape [4].

Opnako MemiouHas Oymara UMEET CYIIECTBEHHBIM HEIOCTATOK — HU3ZKHUE
MOKAa3aTe]Id MEXaHUYECKOW MPOYHOCTH B YBIQKHEHHOM COCTOSIHUU. Tarke mpH
JUTHTEIIBHBIX TIEPEBO3KaX HAOII01aeTCsS Pa3BUTHE TPEIIUH, PAa3PhIBbI MEITIOYHOMN
OyMaru, KOTOpoe€ MPHUBOAMUT K HAPYIICHUIO IEJOCTHOCTH YMAKOBKH M YIIaKO-
BAaHHOTO MPOJAYKTA. DTO 3HAYMTEIbHO CHUXAET chepy ee NMPUMEHEHHs B TeX
CITydasiX, KOTJla BaXXHO COXPAaHEHHE MPOYHOCTH YIMAKOBKH MPHU OOJBIION Macce
3aTapuBaeMOro MPOAYKTA U BO3ICUCTBUHM TMHAMHYECKUX HArPy30K.
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[ToBbllIeHHE KauecTBa LEJUTIOJI03HO-OyMaXXHbIX MaTe€pUaioB U paclIvpe-
HUE 00JacTeil ee MCIOJIb30BAHUS TIPEICTABIAIOT OOJIBIION HHTEPEC y MPOU3BO-
TUTeNeld M MoTpeOuTeaeH NaHHOW MPOAYKIMU. JJI 3TOro MCHOJIB3YIOTCS Clie-
JyIolllee: JaMUHUPOBAHUE MOJIUITHICHOM, MOJIUIPONUIECHOM, TOBEPXHOCTHYIO
00paboTKy nmapadMHOBBIMU, KJIEEBBIMU KOMIO3ULIUSIMU U Ap. OAHAKO MPU ITOM
TEpsieTCs UX CIOCOOHOCTh K OMOPAa3N0KEHHIO, T.K. CHHTETUYECKHE MOJIUMEPHI
PAKTUYECKA HE CIIOCOOHBI ACCUMMIMPOBATHCS MUKpO(dIopoid mouBbl. Jlis
YIIYYIIEHHUs] KOMILUIEKCa CBOMCTB MEIIOYHOW OyMaru, MOXHO MPEMJIOKHUTH IO-
BEPXHOCTHYIO 00pabOTKYy MEIIOYHON Oymaru OropasjiaraeMbIM MOJIUIAKTHIOM.
[TonunakTua Noay4dar0T U3 BO30OHOBIISIEMOIO PACTUTEIBHOIO ChIPbs, U OH 00-
nanaer (PU3NKO-MEXaHUYECKUMHU CBOMCTBAMH, HE YCTYNAIOIIMMH TPaJUIIMOH-
HBIM CUHTETUYECKHUM IOJMMEpaM, NepepadaThIBAETCs B M3CIINUS BCEMH METO-
JlaMH TiepepaboTKH ractMacc [3].

B 10 xe Bpems, BcTpedaroTcsi padOThl, OKA3bIBAIOIINE, YTO (PU3UUECKUE
1oJI Pa3au4yHONW NPHUPOABl YIY4YlIAIOT T€ WM MHbIE CBOMCTBA IEJUIIOJIO3HO-
OyMaXHBIX MaTepuaioB [1-2, 5-6], B TOM 4YHCIIE — YHUIOJISIPHBIM KOPOHHBIN
paspsin [2, 6].

Lenpro HacTosimiell paboThl SABIAETCA M3ydeHUE (PU3UMKO-MEXAHHUYECKHX,
COpOLMOHHBIX CBOMCTB MEUIOYHOM OyMaru, MOAM(PHUIMPOBAHHONW C MOMOILBIO
MOJINMEPHOTO NOKPBITHUSI U KOPOHHOTO pa3psjia.

OObexTaMu uccienoBaHus ObuUTM BbIOpaHbl MemouHas Oymara (M70)
mapku M-70 (TOCT 2228-81) 70 r/m?, u L-nomunaxrun (IIJIA). Hanecenue no-
JWIIAKTUAHOTO TOKPBITHS HA MOBEPXHOCTh MEIIOYHOM OyMaru oCyIlecTBIIsIIOCh
u3 3 % pactBopa nojqumepa B xjiopodopme. TomnuHa HAHECEHHOTO MOKPBITUS
coctaBuiio 1,5...2,0 mxm. Ilocine HaHeceHUsI TOKPHITUS U UCTIAPEHUS] PACTBOPH-
TeJsl 4acTh 00pasioB MOJBEprajiach 3JIEKTPETUPOBAHUIO B OTPUIIATEIILHOM KO-
pouHoM paspsnue (M70+I1JIA+3). Jlnsg aToro o6pasibl MoMemaind B KOPOHUPY-
IOIIYIO STYEHKY C 3JIEKTPOJIOM, COCTOSAIINM U3 196 3a0CTpEHHBIX UTJ, paBHOMED-
HO PacCIOJIOKEHHBIX HO TuIomanu 49 cM? B BUE KBajapara IpH M0AaBaEMOM Ha

Hero Hanpsokenuu 30 kB B Teuenue 30 cex (puc. 1).
1

/ 5
Er_/z

|
Puc. 1. Cxema kopoHaTopa: 1 — HCTOUHUK BBICOKOTO HAIPSIKEHUSI, 2 — 3236 MJICHHBIH
ANIEKTPO, 3 — KOPOHUPYIOIIHH MEKTPo, 4 — 0Opaszell
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AOGCOJIIOTHOE  CONPOTUBIEHUE  IMPOAABIMBAHUIO  ONPENEISUIM 110
I'OCT 13525.8-86 mpudopom SE 180/181 L&W.

BrnuteiBaeMocTh  NpU  NOJHOM — MOTPY)KEHUH  ONpPEIEIsUId 10
I'OCT 13648.5-78.

[lepBbIM 3TanoM paboThl ObUIO ONpeaenieHre PU3NKO-MEXaHUYECKUX T0-
Ka3aTeseil MeoYHOW OymMaru u ux U3MeHeHHe Npu ee Moaudukauuu (puc. 2).
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Puc. 2. Pe3ynpTaThl onpeneneHus aOCOIIOTHOTO COMPOTUBIEHUS MPOAABINBAHUIO

Bunxo, uTo mpu MOKpHITUM OyMard MOJMIAKTHIOM aO0COJIOTHOE COMpO-
TUBJIEHUE MTPOJIABJIMBAHMIO yBeNIHuuBaeTcst Ha 27 %. I1o 00ycliaBIuBaeTCs TEM,
YTO TPH CO3[IaHUU TOJUIAKTUIHOTO MOKPBITUS PACTBOP MOJIMIIAKTHIA 3aTEKACT
B MOpBI Oymaru, a, mocjie UCHapeHHs] PACTBOPUTEIISA, MPOUCXOIUT peaTnu3aius
MEXaHUYECKON aAre3uu — CIETUICHUS MOJIMMepa ¢ BOJOKHAMHU U (PUOpUILIaMu
Oymaru.

CpaBHEHHE pe3yJbTaTOB MEX]y 00paOOTaAHHBIMU B MOCTOSIHHOM KOPOH-
HOM paspsijie oOpasnaMu ¥ HeoOpabOTaHHBIMH TIOKa3an0 3PGEKTUBHOCTh MPH-
MEHEHHSI JJAaHHOTO MeToja 00pabOTKH IEJUII0I03HO-OYMaKHBIX MaTepHaJIoOB.
MexaHnueckue CBOWCTBa OyMar BO MHOTOM 3aBHUCAT OT CHJI CIICTVICHUS! BOJIO-
KOH MEXJTy CO00i, OT OPUEHTALINN BOJOKOH, TUIOTHOCTH YKJIAJIKH U T.J. YTIPOU-
HEHHUE CTPYKTYPbl OYMa)KHOTO JIMCTa BO MHOTOM 0a3upyeTcsi Ha YCTaHOBJICHUH
BOJIOPOJIHBIX CBA3EH MEXKIy BOJIOKHAMH, OJIHAKO peau3aiusi CHJI 3JIEKTPOCTa-
THYECKUX CBA3€M MEXKIY BOJIOKHAMH MIPAeT HEMAaJOBAXHYIO poib. Bosnen-
CTBHE KOPOHHOTO 3apsija MOBBIIIAECT BKJIAJ BIUSHHS dJIEKTPOCTATUUYECKUX CBS-
3€i JUIs yCTaHOBJICHHSI KOHTAKTOB MEX/1y BOJIOKHAMU OyMardu.

Taxk >xe Ha yBeTMYEHUE CONPOTUBIICHUS MPOIABIUBAHUIO JIJISI DJIEKTPETU-
POBAaHHOM MEIIOYHON OyMaru ¢ IMOBEPXHOCTHOM 00paOOTKOW MOJIMIAKTHIOM
OKa3bIBACT BIMSIHHUE TO, YTO MPH 00pabOTKE BO3HUKAET B3aUMOJICHCTBUE MEXKITY
3apsA70M W MOJIEKYJIaMH BOJBI, KHCJIOpPOJa M BOJOPOJa BO3HUKAIOIIMMHU B
CTPYKTYpE MOJUMEpPA. 3aKPEIICHUIO HOCUTENEH 3apsaa crnocoOCTBYIOT HMERO-
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necs CTPyKTypHble aedekThl mojuMepa. B cTpykTrype monammepa ocylecTB-
JISTFOTCS TIPOIIECCHI TUTIOJIBHOW OPUEHTALUM, YIOPSAI0YUBAHUS, YTO TaK¥KE BHO-
CUT BKJIQJ] B MOBBIIICHHUE OOIIEH MEXaHUYECKOW MPOYHOCTH 00pabOoTaHHON Me-
IOYHOU Oymaru.

[ToTpebuTenbckue CBOMCTBA MEIIOUYHOW OyMaru CKJIaJIbIBalOTCS U3 COBO-
KYITHOCTH MEXaHMYECKHX U OapbhepHBIX XapaKTepUCTHK. [loaToMy BTOpO# 3Tam
UCCJIeIOBAHNM OB HAMPABIICH HA W3YYEHUE BIUTHIBAEMOCTH MEIIOYHON Oyma-
I'Yl BOJIbI TIPU PA3JIMYHBIX YCIOBUSX U BIUSHUS NMOKPBHITUN HA MpOTEKaHue Aud-
(Gy3MOHHBIX MTPOIIECCOB.

[TepBruuHas OlEHKA CIIOCOOHOCTH MaTepHalia BIIUTHIBATH BOAY Oblia U3y-
YeHa MPH MTOJTHOM TMOTPYKEHUH ero B Boay (puc. 3)
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Puc. 3. PGSYJ'II)TaTBI OIIPCACIICHUA BIIMTBIBACMOCTH IIPU IMOJIHOM IMOTPYIKCHUU

W3BecTHO, UYTO NEJUIIOJIO3HO-OYMa)KHbIE MaTepHaibl TUTPOCKOMUYHBI.
Bopna, nmpoHukasi BHyTpb MEXBOJIOKOHHOTO IPOCTPAHCTBA, CIIOCOOCTBYET pas-
JBUYKEHUIO MAaKpOMOJIEKYJI. YBEJIMUYEHUE PACCTOSHUS MEXKIAY MaKpOMOJIEKyJa-
MU TPUBOJUT K Pa3pbiBy BOJOPOJHBIX CBS3EH U MPUTSKEHUIO CBOOOIHBIMU
T'HIPOKCUIIBHBIMU TPYIIIIAMHU MOJIEKYJ BOJIBI.

CHIKeHHEe BIUTHIBAEMOCTH MPHU MOBEPXHOCTHON 00pabOTKE MOJIMMEPOM
B 1,2 paza oOBsCHSETCSA TE€M, YTO HAHECEHHE MOJMIAKTUIA CIIOCOOCTBYET Mpo-
HUKHOBEHUIO €T0 B TOJIILY JUCTa, 0Opa30BaHUIO HA MOBEPXHOCTU OyMaru Io-
JMMEPHOU TIJICHKHU.

[ToBbIienre BnuThiBaeMOCTH Ha 21 % Ui 37IEKTpEeTUpPOBaHHBIX 00pas3-
I[OB 110 CPAaBHEHUIO ¢ MEIIOYHON OyMaroil ¢ IMoBEpXHOCTHOH 0OpabOTKOW IIO-
KpBbITUEM OOBSICHSIETCS TEM, YTO MOJIUIAKTUJI IO CBOEH CTPYKTYpE SIBISIETCS TO-
JISIPHBIM MOJIUMEPOM, TPH AJIECKTPETUPOBAHUM MPOUCXOJAUT YBEIUUYEHUE €ro Mo-
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JISIPHOU COCTABIIAIONICH, TEM CaMbIM IMOBBINIACTCS JOCTYITHOCTh K 00pa30BaHUIO
CBsA3EH C BOJOM.

Taxxe crmemyer OTMETUTb, YTO MPHU KCIBITAHUU OOpPAa3IOB Ha OIpejelie-
HUE TMOJHOW BIUTHIBAEMOCTH MPOUCXOJNUT HE TOJIBKO CMaduBaHUe 0OpaboTaH-
HOW CTOPOHBI, HO U He0OpaboTaHHOU. TeM caMbIM YBEITUYMBAETCS ILJIOMIAb T10-
BEPXHOCTH KOHTaKTa. TO €CTh MPOUCXOIUT OJHOBPEMEHHOE MPOTEKaHUE JBYX
IPOLIECCOB: CMaynBaHus (TUAPO(PHIBHOCTD), XapaKTEePHBIA IS IEJUTIOJIO3HO-
OYMa)KHBIX U3JICIMA U HecMauuBaHus (THAPO(OOOHOCTD), XapaKTEPHBIA IS TI0-
JMMEPHBIX U3ICIIHM.

Takum 00pa3om, mOBEepXHOCTHAsE 00paboTKa MelIoYHOM Oymaru Ouopas-
JaraeMbIM TOJIUMEPOM U 00paboTKa ee B I0Jie KOPOHHOTO pa3psija Croco0-
CTBYIOT YBEJIMYCHHIO 3HAUCHUN a0COIIOTHOTO CONPOTHUBIICHUS IPOJABIUBAHUIO,
Y YMEHBIIICHHUIO BIIUTHIBAEMOCTH MPHU MTOJTHOM MOTPYKEHHH.
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