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BIUIMB CTPYKTYPU AM®OTEPHUX HOJIMEPHUX CMOJI
HA AKICTb IHAITEPY JJIA 'O®PYBAHHA

Jlocnioaceno 3a donomoeoio AMP °C, 'H ma I'Y-cnexmpockonii cmpyxmypy amgpomepmux nonimepmux cvon (AI1C)
ma ixHiil @nue Ha AKICHI NOKASHUKYU nanepy o1 2oPpysanis iz maxyaamypHol macu. [loxaszano, wo cnexmpu AMP
'H modicna euxopucmosysamu ons axicroi oyinku emicnmy azemuounogux epyn. Bemanosneno, wo cnexmpu SIMP °C
00380IA10M b NOPIGHAMY [HMEZPATIbHI iHMEeHCUBHOCINI XapaKmepucmuyHux Jiniti amomie gyeneyro oocnioscerux AIIC i
pospaxyeamu emicm y HUXx asemuounogux epyn. Bemanosneno, wo Yaempapesz 200 i3 emicmom asemuouHogux epyn
76 % 3abesneuye docaenens Hailkpauol cepeo susuenux AIIC sxocmi nanepy Ons 20Qhpyeanisi.

Kiouosi cnosa: amghomepra nonivMepra cmosia, mopunHe goJOKHO, asemuoutnosa epyna, 14-cnexmpocxonia, na-
nip ona 2oppyeanu
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Mocranorska npodJiemun. [IePBHHHOI0 CHPOBHHOIO I OTPHMAHHSA MPOCTHX 1 CKIATHUX ¢(ipiB UCTFONO3H I
BHPOOHHITBA MAaTepy i KAPTOHY € LEMI0N03a, IKy OTPHMYIOTbh B PE3YJIBTATI XiMIKO-TEPMIYHOI 0OPOOKH pOCIHHHOI
cupoBuHH. [Iponecy OTpEMAHHS IIETFOJIO3H € CHEPTOEMHUMH 1 MATEPIaI03aTPATHIMH, 3 BUKOPUCTAHHS B TEXHOJIO-
TIYHOMY MPOLECI XIMIYHUX PEArcHTiB MOB SI3aHE 31 3POCTAHHSAM HABAHTAKCHHS HA HABKOJMIIHE ceperosmiic [1].
AJNBTEpHATHBOIO NIEPBUHHAM IICTIOJIO3HIM BOJOKHAM Y 3a0€3MCUEHHI PO3BUTKY BHPOOHHUITBA KAPTOHHO-TIATIEPOBOT
MPOIYKIIi 1 3MCHINCHHS HABAHTAXXCHHA HA CKOCHCTEMY, EKOHOMIi CHEpPTii Ta PEearcHTiB € BTOPHHHI MaKyIaTypHI
BOJIOKHA, BHKOPHUCTAHHSI SIKUX ¥ CBITOBIH LEIFOIIO3HO-MANIEPOBOI MPOMHUCIOBOCTI MA€ CTIHKY TCHACHINIO A0 301i1b-
mecHHS [2]. BosokHAa MaKy1aTypH NOPIBHAHO 3 NEPBHHHUMH BOJOKHHCTHMH HamiB(paOpHKaTaMu XapakTepU3YIOTh-
s TipmuMA ()i3UKO-MEXaHIYHUMH TOKA3HUKAMH Y€Pe3 HE3BOPOTHI CTPYKTYPHI NMEPETBOPEHHS, IO BiAOYBAIOTHCS 3
HUMH Ti7 9ac PO3MCEFOBAHHA MACcH 1 CYIIiHHA Mamnepy.

AHajtiz momepegHix XOCJiKeHb, 11 MIBHMICHHS MOKA3HHKIB SKOCTI MAKyJIATYPHOI MACH, 1 MamepoBO-
KapTOHHHUX MaTepialis 3 HEi y CBITOBIH MPaKTHINI BHPOOHUIITBA HANEPy 1 KAPTOHY IIMPOKO BHKOPHUCTOBYIOTH XIMi4-
HO-ZTOTIOMDXHI pedoBrHH (X /IP), 30KpeMa mpupoaHi, a TakoK MOAU(IKOBaHI (KaTIOHHI Ta aHIOHHI) KpoxMadi [3].

[Tix yac BHKOPWCTAHHA KPOXMAIIB V BHPOOHHUITBI mMamepy i KapTOHY BHHHKAIOTh TEXHOJOTIYHI IMPOOIeMHU,
OB $13aH1 3 IXHHOI0 HECTAOIIBHICTIO, BUCOKOO B SI3KICTIO KICHCTEPIB I HEOOXITHICTIO PO3UMHECHHS PH HATPIBAHHI.
KpiM Toro, mpupomHi KpoxXMali XapaKTepU3YIOThCA HH3bKHM YTpUMaHHAIM (He Oinbme 50...60 %) Ha BOJOKHAX
TANEPOBOI MACH 1 € KUBUJIBHUM CEPEAOBHUILECM JJISI IIBHAKOTO M MACINTaOHOTO PO3BHUTKY KOJOHIH MiKPOOPTaHI3MIB.
[I{o6 3amolirtu 0i00OPOCTAHHIO YCTATKYBAaHHS 1 MOKPAIIMTH 3aCTOCYBAHHS KPOXMAJIB, MPOJOBXKYETHCS TOLIYK
HOBHX X/JIP Ha iXHIH OCHOBI, a )11 NOMIMIICHHS CHOXHBYMX BJACTUBOCTCH MPUPOIHHMX KPOXMANTIB iX INJNAIOTH
(GizmaHEM, XiMITHAM, 01070TiMHIM a00 KOMOIHOBAHHM BILIHBAM 3 MCTOIO MOZH(iKyBaHHS [4].

INopsax 13 xpoXMaXsIMH V BHPOOHHWIITBI IANEPy 3aCTOCOBYIOTH I CHHTCTHYHI PEYOBHHH, 30KpEMa MOJIMEpHL
CMOJH Pi3HOI XiMIYHOI TIPHPOH [5], HA SKi MOKW NMPHUIAZAae HE3HAYHA YAaCTHHA Bl 3araJbHOTO 00CATY 3aCTOCOBY-
panux XJIP. BoxHovac, Cy4acHI MOMIHBOCTI OPTaHIYHOTO CHHTE3Y J03BOJLIIOTH PO3TILLAATH MOTIMEPHI CMOMH SIK
aITbTCPHATUBY NPHUPOIHUM i MOIHU(PIKOBAHIM KPOXMAILIM.

Jo XJIP Takoro THIly HaJexars, 30kpeMa, amdorepsi nomimepHi cmonu (ATIC), 30kpeMa momaMiHnomamMizie-
mi-xnopriapuHoBi (ITAE), mo MaroTs BUCOKY AATC3ir0 IO LCTFOIO3HIX BOJOKOH 1 IMABHINYIOTH MIIHICTH KAPTOHHO-
TMATNCPOBOI MPOIYKIIi 3aBASAKH YTBOPCHHIO JTOJATKOBHX MIKMOJICKYJIPHUX 1 Mi>k()parMeHTHHX 3B s3kiB [6]. TTAE
CMOJIM CHHTE3YIOTh ITOCTAIHOK KOHIACHCAMIEF0 aUMIHOBOI KHCIOTH W TICTHICHTPIAMIHY 3 YTBOPCHHAM IOJTiaMiHa-
Migy, [0 SKOTO NMPHEAHYETHCA CHIXJOPTIAPUH 3 YTBOPSHHAM N-(3-XJIOP-2-TIAPOKCHIPOIIII) TOJiaMiHAMIAY. Y
CBOIO 4epry 3-XI0p-2-TIAPOKCHIPOIMIbHI AMIHOTPYIIM 37aTHI A0 IHUKJI3AIii HA aToMi a30Ty 3 YTBOPSHHAM 4-X
wieHHOTO azeruauHy (puc. 1). Azernaunosi rpymu [TAE cmon mix yac (opMyBaHHS marnepy 34aTHI OpaTw y4acTh B
(opMyBaHHI CTCPHHX 3B A3KiB [6] 13 HETFONO3HIMHE BOJOKHAMH, INO MOKPAILye (Di3HKO-MCXaHIYHI MOKA3HHKH Ma-
Tepy, 30KpeMa 0ICPKAHOTO 3 MAKYJIaTyPHHUX BOJIOKOH.
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Barbash V. A., Ostapenko A. A., Trachevsky V. V.

INFLUENCE OF AMPHOTEROUS POLYMERIC RESINS STRUCTURE
ON QUALITY OF CORRUGATING PAPER

Structure of different trademarks of amphoteric polymeric resins (APR): Kymene 25X-Cel, Fennostrengt PA21,
Ultrares 200, Eka WS 325, Luresin KS was investigated using NMR >C, 'H and IR-spectroscopy methods. Influence
of APR consumption on quality indices of corrugating paper from waste paper was determined. In order to produce
laboratory samples of corrugating paper with mass 140+8 g/im”, waste paper with beating rate 45+3 PSR was used.
Laboratory samples were obtained on LA-1 apparatus with injection of amphoteric polymeric resins into pulp in
quantity from 2 to 6 kg on 1 t of paper. It was established, that increasing APR consumption leads fo increasing of
physical and mechanical properties of corrugating paper for all investigated resins. Polymeric resins by their influ-
ence on increasing of physical and mechanical properties of corrugated paper can be placed in the following se-
quence: Luresin KS — Eka WS 325 — Kymene 25X-Cel- Fennostrengt PA21- Ultrares 200.

It was confirmed, that NMR, 'H, ">C and IR-spectroscopy methods allow to identify groups of specter characteristic
signals, which correspond to reactive groups of investigated substances. It was shown, that specters NMR 1H can
be used for qualitative evaluation of azetidine groups content. It was established, that signals with chemical shift (d)
8.1-8.3 ppm belong to protons of APR amine group, signal in area & = 4.75—4.90 ppm — methyne protons, signal in
values area & = 4.24-4.28 ppm — protons of APR methylene groups. It was established, that APR azetidine groups
can take part in forming ether bonds with cellulose fibers leading fo improvement of physical and mechanical prop-
erties of paper. It was established that APR Ultrares 200 with azetidine groups content 76 % is the most effective
among investigated APR for reaching maximum quality indices of corrugating paper.

Analysis of obtained IR-specters has shown presence of wide absorption band in range 3040-3700 cm™ witnessing
significant contribution in formation of structure paper matrix intermolecular hydrogen bonds. Shift of absorption
band maximum of valence vibration vo_m for paper sample without APR fo the side of lesser frequencies (from 3400
enm™ 10 3369 em™) compared with paper sample with Ultrares 200, which is caused by redistribution and decreas-
ing of free cellulose hydroxyl groups quantity. It happens due to engaging them into formation of hydrogen bonds
with azetidine groups of amphoteric polymeric resins. Formation of ester and ether bonds as well between function-
al groups of Ultrares 200 and fragments of cellulose fibers can be stated by the change of band intensity in IR-
specters of laboratory paper for corrugating samples (1540-1560 cm™) and appearance of characteristic band
Vie=cy at 1790 em™.

Keywords: amphoteric polymer resin, secondary fiber azetydynova group, IR-spectroscopy, corrugating paper
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OJEPKAHHSA MIKPOKPUCTAJITYHOI IEJIIOJIO3U
3 POCJIMHHOI CHUPOBUHU

Jocniodceno npoyec 00eprcanta MiKpOKPUCANTYHOL YeroNIo3U i3 60JOKOH MEXHIYHUX | cmebes 31aK0sUx poCiuH 3
BUKOPUCMAHHIAM HAMPOHHO20 8APIHHA, KUCTOMHOI 00pobKut, eubinoganns i 2ioponizy. Odepoicana MikpoKpucmaniv-
Ha yemono3a i3 OOCHiONCeHUX POCTUH GiONOBIOAE BCIM GUMOSAM MEXHIUHUX YMO8 [ MOdCce 6y GUKOPUCMANA Y Xi-
MIYHItl nPOMUCTOGOCHII.

Kmiouosei criosa: pocnunna cupoguna, HampoHue apins, sUbLIIO8AHHI, 2I0POi3, MIKPOKPUCTANTYHA YeioNo3da.
© bapbam B. A., Haropra 0. M., 2015.

MocranoBka npodemn. OCHOBHOIO CHPOBHHOIO AN BHPOOHHITBA LENIONO3H Yy CBITOBIH LEMIOIO3HO-
TMATICPOBIH MPOMHCIIOBOCTI € ACPCBHHA XBOWHHX 1 JIUCTAHHUX mopix [1]. Jmg kpaiH, mo HE MArOTh BUIBHUX 3aTACIB
JCPCBHHH, HAYKOBOK MPOOICMOIO € MOIIYK AJbTCPHATHBHUX [HKSPEN POCTHHHOI CHPOBHHH [T BHPOOHULTBA LiC-
JFOJIO3HOT MPOAYKIIiI, 30KpeMa MikpokpucTaaiuHoi nemono3u (MKL). 3pocranns momuty Ha MKL] i BEIMOT 10 0X0-
POHH HABKOJIMIIHBOTO CEPETOBHIIA TOTPESOVIOTH PO3POOICHHS HOBHX CKOJOTIYHO Oe3mevHHX CHocodis ii omep-
JKaHHSI, 30KpeMa 31 cTe0e 37aKOBHX 1 BOJIOKOH TEXHIYHUX KYJbTYP [2, 3].

Mertoro cTarTi € po3podICHHA pecypco3depirarounx TexHomorii oaep;kanaa MKL] i3 BOIOKOH TeXHIYHHX i
cTeOe 3IaKOBUX POCTIHH.

Buxaanx ocHoBHOro Marepiany. Bonoksa i credia pocamHHOI CHpOBHHE MoApiOHIOBamM 10 10+£5 MM 1 30epi-
TaTd B CKCHKATOPAX A MiATPHMAHHSA CTajI01 BOJIOTOCTI W XiMIMHOTO CKjIaAy. BJacTHBOCTI BOJIOKOH TCXHIYHHX i
cTeOeI 37aKOBHX POCITHH BH3HAYAMH 3a cTaHAapToM TAPPI [4] amt pi3HHX KOMIIOHCHTIB 32 TAKHMH MCTOTUKAMHU:
mirHiE — T-222; peyoBHHH, IIO EKCTPAryroOThca Bomow, — T-257, 1 % pozumaom NaOH - T-212, crmmpro-
6eH30bHIM po3unHOM — T-204; 30ma — T211.

Jeniraiikaniro pocIMHHOI CHPOBHHH IMPOBOJMIM POZYHHOM TIAPOKCHIY HATPIIO 3 BHKOPHCTAHHAM SIK KaTai-
3aTOpa aHTpaxiHoHY B KimbkocTi 0,1 % Bix Macu abComOTHO Cyxoi cuposmHHE (a.c.c.) 3a Temrmeparypu 160 °C i rin-
pomonyrma 5:1. g cteben 3makoBUX KyJIBTYP TPHBAIICTE aemirHidikamii cranosmaa 90 xB. 3a koHneHTpauii NaOH
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