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HOBBIN A3OTCOJEPXKAIIIMA MOJUMEP
C YIIPOUHSIOIIUM U THJIPO®OBU3UPY IOIIUM JIEHCTBUEM
HA BYMAT'Y U KAPTOH

AnnoTtanus. Hoelif a30TconepKaniuii moJuMep Ha OCHOBE TaJJIOBOH KaHU(OIH, aAUITHHOBON KHCIIOTHI M IUITHIICH-
TpHaMHUHA CIIOCOOEH OJHOBPEMEHHO OKa3bIBaTh YIIPOUHSIONIee U THAPO(GOOH3NpyIOIIee AeHCTBIE Ha OyMary U KapToH, U3-
TOTOBJICHHBIE KaK M3 MEPBUYHBIX BOJOKOH (LIEIIIONIO3HBIX), TAK U BTOPUYHBIX (MAaKylIaTypHBIX). YIIPOUHSIOLIEE IeHCTBHE
00yCJIOBJIEHO HATMYHEM B €T0 CTPYKType aszoTcofepkamux rpynn —NH, u ~NH—, ciocoOHbIX 06pa30BbIBaTH A0OMOTHUTENb-
HBIE MEXBOJIOKOHHBIE CBSI3HM C OTPHULATEIBHO 3apsDKEHHBIMH T'HIPOKCHIBHBIMY I'PYIIIAMHA MaKpOMOJIEKYJI BOJIOKOH. ['mapo-
(obm3upyromee aelicTBHE 00ECIIEUNBAIOT CMOJISTHBIE KHCIIOTHI, BXOJISIINE B COCTaB MpoaykTa. [lomydenue mpoaykra ¢ 3a-
JAHHBIMH (PU3UKO-XMMUYECKIMHU CBOUCTBaMHU (KUCIOTHOE ynciio He 6osee 40 mr KOH/r, pacTBOpIMOCTb B BOJIE, KATHOHHBIH
XapakTep, TepMHUecKasi CTabUIBHOCTD MU Temreparype He Menee 135 °C) ocymecTBisumi B Tpu ctaauu: 1 — mogudunupo-
BaHME CMOJISIHBIX KHCJIOT TaJIJIOBOH KaHM(OIM IUITHICHTPUAMUHOM; 2 — MOJIMKOHACHCALMS AMHJOB CMOJISIHBIX KHCJIOT
KaHU(OIH, MOITYYSHHBIX Ha MEPBOH CTAIHNH, C aJUITMHOBOW KUCIOTON U AMITHICHTPUAMHUHOM; 3 — pa3BeJeHHe MPOIYKTa,
o0pasoBaBIIerocst Ha BTOPOH CTaIHH, BOIOHU JI0 conepkanus cyxux BemmecTs 10—12 %. B GymakHBIX Maccax, HPOKJIEEHHBIX
IUMEepaMH aJIKHWIKeTeHOB (Hanmpumep, Fennosize KD 225 YP), ocymecTsisieTcst 3aMeHa HMITIOPTHOTO YITPOYHSOMIETO Belle-
cTBa (KaTnoHHOTO Kpaxmana Hi-Cat) Ha HOBBIN a30TCOAEPKALINI TPOAYKT, YTO MO3BOISAET, BO-IEPBHIX, YBEIUYUTH MPOU-
HOCTb 00pa3loB OyMaru ¥ KapTOHa B CyXOM COCTOSIHMM M YJIYYIIMTh MX I'MAPO(GOOHOCTH M, BO-BTOPBIX, PEAOTBPATHTH
HEXeJaTeIbHBIN MPOLECC «PACKICHKI» NP UX XPaHCHUU.

KuroueBble cioBa: kaHu(OJIb, aANITIHOBAS KUCIIOTA, TUITHICHTPUAMHH, KATHOHHBINA KpaxMaJl, IUMephl aJIKHUIKETCHOB,
Oymara, KapToH, IIPOYHOCTb, THAPO(GOOHOCTH
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NEW NITROGEN-CONTAINING POLYMER WITH STRENGTHENING
AND HYDROPHOBIZING EFFECT ON PAPER AND CARDBOARD

Abstract. A new nitrogen-containing product based on tall oil rosin, adipic acid and diethylenetriamine is capable
of simultaneously exerting a strengthening and hydrophobizing effect on paper and cardboard made both from primary
(cellulose) and secondary (waste paper) fibers. The strengthening effect is due to the presence in its structure of nitrogen-
containing groups —NH, and -NH- capable of forming additional interfiber bonds with negatively charged hydroxyl groups
of cellulose macromolecules. Hydrophobizing effect is provided by resin acids included in the product. Preparation of the
product with preset physicochemical properties (acid number not more than 40 mg KOH/g, solubility in water, cationic
character and thermal stability at a temperature of at least 135 °C) was carried out in three stages. The first stage is the tall oil
resin acids modification with diethylenetriamine; the second stage is the polycondensation of the resin acid amides obtained in
the first stage with adipic acid and diethylenetriamine; the final stage is water dilution of the product formed in the second
stage, to a solids content of 10—12 %. In paper masses containing primary and secondary fibers glued with alkylketene dimers
(Fennosize KD 225 YP), the replacement of the import strengthening agent (cationic starch Hi-Cat) with a new nitrogen-
containing product allows us, first, to increase the dry strength of paper and cardboard and improve hydrophobicity and,
secondly, to prevent undesirable process of “sticking” when storing paper samples (elementary layers of cardboard).
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Beenenne. OmHUM U3 COBPEMEHHBIX HAIMPABJICHUH, Pa3BUBAIOIIMXCS B TEXHOJIOTMH OyMard u Kap-
TOHA, SIBJISIETCS UCIIOJIb30BaHUE PA3IMUHBIX (DYHKIHOHAIBHBIX XMMHUECKUX BELIECTB, CPEAN KOTOPBIX
0co0o0e 3HaueHHe UMEIOT YIPOUHSIOMNE (CHHTETHYECKUE a30TCOAePKALIUE OTUMEPBl U MOAUDUIIH-
poBaHHBIH Kpaxmal [1-6]) u ruapododusnpyromue (MpoAYKTh Ha KaHU(OIBHONH OCHOBE U CHHTETHYE-
CKH€ MTPOKJICHBAIOIIIKE BELIECTBAa HA OCHOBE AMMEPOB aJIKMIKeTeHOB |7, 8]). HeoOxopumocTs mpumMeHe-
HUS 3THUX BELIECTB OOYCIIOBJICHA TEM, YTO MIPOTEKAIOLINE MPOLECCH YIPOUHEHHS U TUAPOhoOH3annu
SIBJISTFOTCSI KOHKYPUPYIOITUMU [8, 9]. DTO CBsI3aHO CO CMOCOOHOCTHIO THAPOKCHUIBHEBIX TPYIII BOJIOKOH
OJTHOBPEMEHHO B3aMMOJICHCTBOBATh HE TOJBKO 3JIEKTPOCTATUYECCKH C a30TCOACPKAIIMMH TPyTIaMH
YIPOUHSIONIETO BEIIECTBA, HO M ¢ 00pa3oBaHneM 0eTa-KeTod(pUPOB 3a CYET UX XMMHYECKOTO B3aHMO-
JeicTBUSA ¢ (PyHKIMOHATIBHBIMU I'PyHIIAMH PEAKTUBHOI'O CHHTETHYECKOI0 THAPOGOOH3UPYIOIIETO Be-
LIeCTBa HAa OCHOBE IMMEPOB aJKMUIKETCHOB. OCHOBHON MPUUYMHONH HEOOXOAMMOCTH 003aTEIbHOrO
MPUMEHEHHSI TaKuX (YHKIIMOHAJIBHBIX BEIECTB SIBISICTCS NepepadoTKa BTOPUYHOTO BOJIOKHHCTOTO
CBIPBS (MaKyJIaTypbl) BMECTO MEPBUYHOTO (IIEIITIOI03bI).

B cBsi3u ¢ 3THM MOMCK HOBBIX ()YHKIMOHAJIBHBIX XMMHUYECKUX BELIECTB, 001aJalonX OJHOBpE-
MEHHO YIPOUYHSIOUIUMH U THAPO()OON3NPYIOMIMME CBOHCTBAMH, SIBISIETCS OIHOW M3 aKTyaJIbHBIX He-
pemeHHbIX npobieM. B Hacrosmee Bpems sl ynpodHEeHUs: OyMaru U KapTOHa B CyXOM COCTOSIHUHU
HIMPOKO MCHONB3YIOT KATHOHHBIHM KpaxMal (CXema @), a B Ka4eCTBE IPOKJICHBAIOIIETO BEIIECTBA — Pas3-
JMYHbIC CHHTETHYECKUE SMYJIBCHH Ha OCHOBE JTUMEPOB aJKMIKETEHOB (cxeMa 0, rae R — octaTok xup-
HOM KHCIIOTHI).
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Cunraercs, 4TO MPH UCTIOIH30BAHIH TUMEPOB AJKMIJIKETEHOB B TEXHOJIOTHU OyMaru v KapToHa Ha-
OmroaeTcs yxyAueHue TuIpoGoOHBIX CBOMCTB TOTOBOM MPOAYKIUH ITPH €€ XPaHESHUH U3-3a TIPOSIBIIS-
IOLIEr0Ccsl HeXKEIaTeIbHOr0 Mpolecca «packieiikny. CrnenoBaTesbHO, pa3padoTKa MPOAYKTOB C UCTIOIb-
30BaHHEM MOIU(DUIIMPOBAHHON KaHU(OIU HE TEpsieT CBOCH aKTyaJbHOCTH W SBIISICTCS TEPCIIEKTHB-
HBIM HaIlPaBJICHHEM B XUMHH CHHTETHYECKHUX (PYHKITMOHAIFHBIX BEIIECTB JIS HEJTION03HO -0y MayK HOM
MPOMBIIIEHHOCTH.

[IpenBaputensHo npoBeAeHHble Hamu ucciuenoBaHus [10—13] mokaszamu, 4TO azo0TComEpIKallue
COCMHEHU S, IIOJTyYeHHBIC Ha OCHOBE TUKAPOOHOBBIX KUCIOT U MOJMATUICHNIOTHAMUHA, MOTUDHUITUPO-
BaHHBIE CMOJISHBIMU KHCIOTaMH KaHU(OIHU, OKa3bIBAIOT yIPOUHSIONee NeiCTBHEe Ha Oymary u Kap-
TOH. DTO 00YCIIOBJICHO, IO HAIIEMy MHEHHIO, 00pa30BaHUEM JOTIOJHUTEIHHBIX MEKBOJIOKOHHBIX CBSI-
3ei MeKTy THAPOKCHIIBHBIMU IPYTNIIIaMH MaKpPOMOJIEKYT IEJITI0I03bI U IPUCYTCTBYIOLIUMU B IPOJIYKTE
asorconepxkamumu rpynnamMu —NH, u -NH—. I'mapodobusupyromee neiicteue Ha Oymary U KapToH
CHUHTE3WPOBAHHBIE MTOJIMMEPHI CITIOCOOHBI MTPOSBIIATH 32 CUET MPUCYTCTBHS B HX CTPYKTYPE CMOJISHBIX
KHUCIIOT.

Lenb paboThl — OLEHUTH yIpOUHsONiee U TuapodoOu3npytomiee AeicTBIEe Ha OyMary U KapToH
BIICPBBIE MMOJYYEHHOTO HAMH a30TCOACPIKAIIEro MPOAYKTa Ha OCHOBE TAJIJIOBOW KaHU(OIJIH, aJUITHHO-
BOH KHCIIOTHI U IUITUIICHTPHUAMIHA.

J1st mocTHKEHHS TIOCTaBICHHOH 1IeNTH C()OPMYIHPOBAHBI U PELICHBI CIEAYIOIINE 3a1a4H: MOy YeH
A30TCOZICPKAIINH TTPOIYKT C TPeOyeMbIMU (PU3MKO-XUMUYECKUMH CBOHCTBAMH (KHCIOTHOE YHUCIIO HE
6onee 40 mr KOH/r, pacTBOpUMOCTb B BOJIe, KATHOHHBII XapaKTep W TepMUYecKas CTaOMIBHOCTh MPH
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Temrneparype He MeHee 135°C); mpoBezneHa OIEHKA BIUSHUS HOBOT'O a30TCOAEPIKAILETro MPOAyKTa Ha
KayecTBO OyMaru W KapTOHa, NMPOKJIECHHBIX nuMepamu ankuiketeHoB (Fennosize KD 225 YP), mo
CPaBHEHHIO C TPAIUIIMOHHO MPUMEHSEMBIM HMIIOPTHBIM YIIPOUHSIomuM BemecTtBoMm Hi-Cat.

Marepuanasl U MeTOAbI HccaenoBanus. O0beKTaMH HCCISIOBAHUS SBIISLITUCH OyMasKHbIE MAaCCHI,
coZieprKalle pa3IuvHbIe [EJUTIOJIO3HbIE BOJIOKHA (IEPBUYHBIC U BTOPUYHBIE), YIIPOUHSIOIINE TTPOTYK-
THI (HOBBIM a30TCOMEPIKAIINI MPOAYKT Wik IMIOpTHOE BemecTBO Hi-Cat) u cHHTeTHYeCKOe MTPOKIIeH-
BaroIIlee BEIIESCTBO Ha OCHOBE MUMepoB alnkuiakeTeHoB (Fennosize KD 225 YP), n n3rotroBiaeHHbIC U3
HUX 00pa3ipl Oymaru (3JeMeHTapHbIE CJIOM KapTOHA).

st mosryyeHust a30TCOACPIKAIIEro MPOyKTa M0 METOAMKE, OITMCAaHHON Hamu B pabote [14], ucrons-
30BauK TAJUIOBYIO KaHupois Beiciiero copra (COCT 14201-83), aqunuaoByto kucioty (I'OCT 10558—-80),
nuaTriieHTpuamMuH (TY 6-02-914-86) u Bogy ('OCT 6709—-72). O6pa3ibl Oymaru (37eMeHTapHBIX CIIOEB
KapTOHA) M3rOTABIMBAIN HA OCHOBE IIEIITIONO3bI CyNb(aTHOM OeneHoN U3 TUCTBEHHBIX TIOPOA JApeBe-
cunsl (I'OCT 2872—-89) u maxynatypst MC-5b 1 MC-6b (I'OCT 10700-97) ¢ npumMeHeHreM KaTHOHHO-
ro kpaxmana Hi-Cat (Roquette, @panius) 1 HOBOro a30TCOAEPIKALIECTO MPOAYKTA, a TAKKE dMYJIbCHH
nuMepoB ankuiakereHoB Fennosize KD 225 YP (Kemira, ®unnsamus). [Iporecc cuaTe3a a3oTconepxa-
IIETO MPOAYKTa KOHTPOIMPOBAIHN TI0 KHCIOTHOMY YHCITY PEaKI[MOHHOW CMECH, KOTOPOE OTPEIeIIsIIH
no craggaptHoi metonuke (I'OCT 17823.1-72).

Jnst BeisiBieHus: pyHKIMOHANBHBIX Tpynn >C=0 u —NH- B cuHTe3upOBaHHOM MPOAYKTE MpHUMe-
Hs meton MK-cnexrpockonuu. MK-criektp nccienyemoro odpasiia peructpupoBainu Ha UK-mukpo-
ckome IN10 Nicolet (USA, ThermoScientific) ¢ mpuctaBkoit HIIBO ¢ xpuctammom Ge, ¢ pa3pernicHuemM
8 cM ™! pu 64-KpaTHOM CKaHMPOBAHMH B AMana3oHe yacToT 4000—675 cM~'. MneHTHUKALMIO 1 aHa-
mu3  UK-cnekrpa ocymecTBisun coryacHo [15]. TepMocTaOUIBHOCTH a30TcolepKalero MpoayKTa
OIIPEACIISIIN 10 TEpMOTpaMme, nonydeHHoi Ha mpuoope TGA/DSC1 METTLER TOLEDO (IlIseiina-
pusi) B maTepBase Temmneparyp 30-500 °C. Kpupas TG xapakTepu3oBaia MoTepro Macchl o0pasia mpu
ero Harpese; kpuBas DTG — moTepro Maccsl 00pasiia mpu U3MEHEeHUH TeMIieparypsl; KpuBas DCS — un-
(hopMaIrio 0 TEIJIOBBIX (3K30-, 3H]10-) 3P (heKTax, BOSHUKAIOUIUX B UCCIICAYEMOM 00pasiie pu U3MEHe-
Huu temnepatypsl ot 30 1o 500 °C npu macce vaBecku 0,01 r 1 ckopoctu HarpeBanus 5 °C/MHH.

PacTBOpHMOCTH CHHTE3MPOBAHHOTO TIPOAYKTA OMPEASIIsLIN caeayomum obpaszom [16]. B mpobup-
Ky momemany okoso 0,02 T TOHKOM3MEIbYEHHOro 00pasna M J00aBISIN 5 cM> JUCTHIINPOBAHHON
BOJIbI. YCTAHOBIJIEHO, YTO B T€YEHHE 2—3 4 MpPHU KOMHATHOW TeMIepaType MPOAYKT MOJHOCTHIO pacT-
BOpsJics B Boje. PUBNKO-XHMHUUECKHE CBOMCTBA CHHTE3MPOBAHHOIO MPOJIYKTa, COAEPIKAIIETO CyXHe
BemiecTBa B KonmuyecTBe 10—12 %, OllEHWBAJIM TIO CIEAYIONMM IIOKa3aTelIsiM: MaccoBas JOJs Cy-
XWX BEIIECTB ITOCJIE BBICYIITUBAHUS 00pasiia J0 MOCTOSHHON Macchl mpu temmeparype (105+2) °C mo
T'OCT 14231-88 u p3eTa-moTeHIIAAI, KOTOPBIA OMPEACIISITH C TIOMOIIBI0 KHCIOTHO-OCHOBHOTO TUTPO-
BaHMs Ha aHanuzarope 3apsaa yactuil CAS (Charge Analyzing System) B COOTBETCTBUU C Mpujiarae-
MOW MHCTPYKIUEH.

W3roroiienre 06pa3oB GyMary (3eMEHTApHEIX CIOEB KapTOHA) MAacCOeMKOCThio 80 r/m> ocy-
MECTBISUTH Ha JucTtooTnuBHOM ammapare Rapid-Ketten (Ernst Haage, I'epmanus) B COOTBETCTBHH
¢ mpuyiaraeMoit HHCTpyKIuei. s atoro B 1 %-Hy10 BOJIOKHUCTYIO CYCIIEH3HUIO, TIOTYUYEHHYIO U3 Le-
JONO03BI CyIb(PaTHON OENeHOM U3 TUCTBEHHBIX NOPO APEBECHHBI HIIM MaKyJIaTypbl, OCIEA0BATEIBHO
BBOJIMJIA CUHTE3UPOBAHHBIN MPoayKT B KonmuecTBe 0,20 % oT abCOMOTHO CyXOro BOJIOKHA (2. C. B.)
B Bujie 1 %-HOT0 BOJHOTO pacTBOpA ¥ MPOKJICHBAIOIIEE BEIIECTBO HA OCHOBE TMMEPOB AJIKMIIKETEHOB
(Fennosize KD 225 YP) B Buse 1 %-Hoii smynbcuu B koiaudectse 0,12 % ot a. c. B. [|j1s1 cpaBHEeHUS
(6a30BBIi BapuaHT) U3rOTaBIMBAIHN M UCIIBITHIBAIN 00pa3ipl OymMaru (3JIEMEHTApHBIX CIIOEB KapTOHA)
U3 LEJUIIONO03bI CyIb(paTHOW OeleHON M3 JIMCTBEHHBIX MOPOJ IPEBECUHBI M MaKyJIaTyphl; B IPUTOTOB-
JICHHbIE BOJIOKHUCTHIE cycnieH3uu BBoauau Hi-Cat B konuuectse 0,20 % ot a. c. B. u Fennosize KD 225 YP
B konuuectse 0,12 % ot a. c. B.

Br100p uccieayeMoro nepBUYHOTO BOJIOKHUCTOTO MojiydadpukaTa (IeJITI0I03bI Cyib(paTHOl Oee-
HOHM U3 JMCTBEHHBIX MOPOJ JPEBECHHBI) 0OYCIIOBJIEH TEM, UTO €r0 (PpaKIMOHHBIN cOCTaB U OyMarooo-
pasyolue CBOMCTBa MOJISIMPYIOT AaHAJIOTHYHBIE CBOMCTBA BTOPUYHOT'0O BOJIOKHUCTOTO CBHIPhS (MaKyJia-
Typhl). Kpome Toro, 1memiiono3a B OTIIMIHE OT MAaKyJlaTyphl 00MamaeT CTaOMIbHBIMH (hH3HKO-MeXa-
HUYECKUMHU TIOKa3aTeNsIMU, YTO MMEET BaKHOE 3HAUCHHWE MPH MPOBEICHHH CEPHH MHOTOKPATHBIX
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HCCIICIOBAaHNN B TAOOPAaTOPHBIX YCIOBHSAX M O0ECleunBaeT BOCIPOU3BOJUMOCTD PE3yJbTaTOB HCCIIe-
JOBaHUSI.

JlelicTBUE MOIYUYCHHOIO a30TCOAECPIKALIETO MPOAYKTa HA Oymary W 3JIEMEHTapHbIE CIOM KapTOHa
OLIEHMBAJIM I10 TAKWUM TOKa3aTeIsAM, KaK pa3pyllaroliee yCUINe B CyXOM COCTOSHUHU (YIpPOUHSIOIIee
JeliCTBUE) U BIUTHIBAEMOCTDb MTPHU OJHOCTOPOHHEM CMayuBaHUM (TuapodoOu3upytolee 1eiicTBre), KO-
TOpBIE ONPEAETSIIN 110 cTaHAapTHBIM MeToaukaM (ISO 1924—1-96 na ropu3oHTaIBHON pa3pbIBHOM Ma-
muae SE062/064 (Lorentzen and Wettre, IlBerus) u TOCT 1260597 cOOTBETCTBEHHO).

JKcenepuMeHTAJBbHASA YacTh. CyIHOCTH MOTYYESHHSI HOBOT'O a30TCOJIEPIKAIIETO MPOYyKTa C HE00-
XOIUMBIMH (PU3MKO-XMMHUYECKUMHU CBOWCTBAMH 3aKJI0OYasach B JIBYXCTaJAMHHONW MOJMKOHJCHCAIINH
B pacijiaBe aMUJOB CMOJISIHBIX KHCJIOT TaJJOBOWH KaHMU(OIH, NOTYUYCHHBIX Ha cTaguu 1 B BUIE npo-
oykma A, ¢ TUITUICHTPUAMUHOM U aJUITHHOBOM KHUCIOTOH ¢ oOpazoBaHueM npodykma b Ha cranun 2.
3aBepmiatomiell cTaareil MmoJydYeHns] HOBOTO a30TCOACPIKAIIETO MPOAYKTa SIBISAIIOCH pa3BeleHHue Topsi-
yeii Bogoit (95-98 °C) npodyxma b no copepkanus cyxux BemectB 10—12 %.

XUMHYECKHE CTaJuu OO0pa30BaHMS BIEPBBIC MOJIYUYEHHOIO HAMH npodykma b mpernctaBieHbl
Ha CXeMe:
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-H,0
CMOJISIHAs KUCIIOTA IVBTUICHTPHAMUH npodykm A
resin acid diethylenetriamine product A
(@) O t
N\
+ HN—(CHp,—NH—(CH),—NH, 1 e—(Ciy—c ——=
HO oH~ 2H0
AUSTUJICHTPHAMUH aJMIMHOBAs KHCIIOTA
diethylenetriamine adipic acid
(@) O
X Vi o. 0 O
, C—CHy— € Ne—(CHy— & JcHy, —~u—c?
FO» H,N—CH,), —NH—(CH,),—NH I\\ DTN
- NH—(CH, NH
2 (CH,)7~ (CHy)3 \(CHz)z NH,
n m
npooykm b
product B

200 ——

Cunres OCYHICCTBJIAIJIN B pE€aKTOPEC, CHAOKEHHOM nepeMeninBa-

180 |— Cramus 1 Cragmsa 2 —| o o
\ IOIAM YCTPONCTBOM, TEPMOMETPOM, JIoByIIKon J{mHa—CTrapka
160 \ A TIPSIMBIM XOJOAWIBHUKOM. [Iporecc momydeHust npodykma
. 140 b KOHTpOIMpPOBaM TO 3HAYCHHWIO KHCIOTHOTO YHCIAa peak-
§ 120 \ uuoHHOM cMecu (puc. 1). Korga ocymectsusuu craauio 1, To
€ oo B PACIUIABJICHHYIO KaHH(OIb M00aBIsIN ITUITUICHTPUAMUH
Q
5 \ (1/3 gacTh OT HEOOXOMMMOTO KOJIMYECTBA) P MOJIIEHOM COOT-
g 80
2 W \ HOIIIEHUU KaHU(OIb : TUAITUICHTPUAMUH, paBHOM 1 : 8. Be1oop
=]
g TAKOTO COOTHOILIEHHUS OOYCIIOBJIEH HEOOXOIUMOCTBLIO MOJyYe-
< .
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20 MocThi0 B Boje [14]. Ilpomecc momudunmpoBanus xkanuhon
0 c o0pa3oBaHueM npodykma A OCyIIeCTBIISIIA IPH TEMIIEpaType
01 2 3 4 5 6 7 8 9 190°CBTteuenue 3—4 4 10 kuciotHoro uucia 60—80 mr KOH/T.
TIpooILKHTEIbHOCTD, 4 TTockonbKy Ba)KHBIM YCIIOBHEM SIBJISJIOCH TOJIYYEHHUE MPO-
Pyc. 1. 3aBHCHMOCTB KHCJIOTHOTO YHCIa IyKTa JTUHEHHOTO CTPOSHUS, TO MPOIECC MOIUKOHICHCAITNI

PEeaKIHOHHON CMECH OT MPOAOJIKUTEILHOCTH
craguii 1 u 2

Fig. 1. The dependence of the reaction mixture
acid number on the duration of stages 1 and 2~ '0) AMOTHJICHTPHAMHMHA U SKBUMOJISIPHOIO KOJIMYECTBA a/IUIIH-

(cragus 2) mpoBonuau mpu temnepatype He Boime 170 °C
B IIPUCYTCTBUU OCTaBIIErocs Kojaru4ecTsa (2/3 oT HeoOXoquMo-
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30 100 150 200 250 300 350 400 450

Puc. 2. Tepmorpamma npooykma 5

Fig. 2. Thermogram of product B

HOBOM KHCIJIOTHI 0 KuciaoTHoro uyucia He Oonee 40 mr KOH/r. JlanHOe orpaHWYEHHE KUCIOTHOTO
qyucia 00ycIOBJICHO, MO HAIIEMY MHEHUIO, HEOOXOAMMOCTBIO TIONYUYCHHUS TPOyKTa, KOTOPBIHA CIOCO-
OcH oKkasbIBaTh ruapodoOH3Npylolee AeicTBIE Ha OyMary ¥ KapTOH 3a cYEeT MPUCYTCTBYIOIIUX B €T0
cocTaBe CBOOOIHBIX CMOJISTHBIX KHCIIOT.

CuHTe3upOBaHHBINA npodykm b npencrasiisn coOoil TBEpIOE BEIIECTBO CBETIO-KOPUYHEBOTO IBE-
ta. Ero kucnornoe uncno cocrasuino 33,1 mr KOH/r. B cTpykType nccienyemoro oopasia mpucyT-
crBoBasty Tpymmel >C=0 u —NH—, o uem cBuaeTenscTBOBaN AaHHbBIE MK-CIIeKTpOCKOUH: TOIO0CKH
TIOTJIOIICHUS MPHU JTHHAX BOH 1637-1640 u 15461551 cM ! COOTBETCTBOBAIM BaJIEHTHBIM KOJICOAHM-
AM KapOOHMITBHOM rpynmbl >C=0 BO BTOPHYHOM aMHJE, a IUPOKas monoca mpu 3271-3273 cm™' xa-
pakTepu3oBalla HaJaluyue BTOPUYHON aMUHOrpynnsl —-NH— nusTunenTpuaMuHa.

BakHBIM TEXHOJIOTMYECKUM MOKa3aTeleM KauecTBa npodykma b sBisinack ero repMuyeckas cra-
ounbHOCTh 10 300 °C, Tak KaKk Ha CTaJuu CYyIIKK OyMaru 1 KapToHa remneparypa gocturaet 125-135 °C.
AHanu3 TepMorpaMMbl HccienyeMoro odpasua (puc. 2) CBUAETEIbCTBYET 00 €ro TepMUYECKOH cTa-
omnpHOCTH B mHTepBase Temrneparypsl ot 30 go 300 °C. Iloteps maccel obpasma (He 6omee 10 % mpu
temneparype 30—150 °C) obyciosieHa nmotepeit cBOOOHOI BlarH.

JIns monmy4eHust TEXHOJIOTUYHOTO MPOAYKTA, IEPCIIEKTUBHOTO JJISl HCTIOIB30BAHUS B TEXHOJIOTHH
OyMmaru u KapToHa, 3aBepLIaoNIas CTaus MPoLecca ero NoTyUueHHs 3aKII04alach B Pa3BeeHHH 1Po-
dykma b (TBepmoe BemiecTBo) ropsuei Bopoit (95-98 °C) no conepxanus cyxux Bemects 10—12 %.
Jzera-norennuan nmomyderHoro nmponykra (C = 10-12 %) maxoawics B quanaszoHe oT +345 no +350 mB.
KaTnoHHBIH XapakTep sIBIISUICSA OHUM U3 HEOOXOAMMBIX YCIOBHH, 00€CIICUNBAIOLINX 3IEKTPOCTaTHYe-
CKO€ B3aMMOJEICTBHE OTPULATEIBHO 3aPSKEHHBIX AKTUBHBIX (TMIPOKCHIIBHBIX I'PYIII) LEJUIFOJIO3HBIX
BOJIOKOH M azorcoaepkamux rpynn —NH, u -NH- cunre3npoBannoro npoaykra. PesynsraroM 3Toro
B3aMMOJICHCTBUS SIBIISIIIOCH 0Opa30BaHUE JOMOJIHUTEIBHBIX MEKBOJIOKOHHBIX CBSI3EH, YTO CIIOCOOCTBY-
€T HE TOJIbKO KOMIICHCAI[MU MOTEPH MPOYHOCTH, TPOUCXOJAIICH Mpu ruapododusanuu oymaru (3je-
MEHTapPHBIX CJI0EB KApPTOHA), HO U JOTOITHUTEIBHOMY YBEIUYEHHIO UX MpoyHOCTH. ClenoBaTenpHO, HO-
BBII A30TCOAEPKAIIMN MPOAYKT 00nasaeT 3aJaHHBIMU (DPU3MKO-XUMHUYECKUMHU CBOMCTBAMH: KHUCIIOTHOE
gucyo He 6onee 40 mr KOH/T, BEICOKast pacCTBOPUMOCTH B BOJIE, KATHOHHBIN XapaKTep, TEPMUIecKas cTa-
OMIBHOCTH TIpH TemIeparype He MeHee 135 °C. DTu cBoMCTBa MO3BOISIOT HCIIOIL30BATh €T0 B KOMIIO3H-
usx Oymard u KapToHa.

Pe3yabraThl M UX 00Cy:KIeHHE. YIIPOUHSIONIEE U THAPOPOOH3UpYIOlee AeHCTBUE HOBOI'O a30TCO-
JIeprKallero NpoayKTa OLEHUBAIIH 110 pa3pylIaloeMy YCHIMIO B CYXOM COCTOSSHUM U BIIUTHIBAEMOCTH
IPU OAHOCTOPOHHEM CMaurBaHUU (TaOIKLA), KOTOPBIC OIPEAEIISIN 11l 00pa3oB OyMaru (3neMeHTap-
HBIX CJIOEB KapTOHA).
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CocTas nccienyeMbIX 0yMasKHBIX MACC U Ka4eCTBO H3TOTOBJICHHBIX U3 HUX 00pa3noB OymMaru
(3J1IeMEHTAPHBIX cJI0eB KapToHa) yepe3 1 u 14 cyT

The composition of the studied paper masses and the quality of paper samples made from them
(elementary layers of cardboard) after 1 and 14 days

KagecTBo 00pa3ioB Gymaru (37€MEHTaPHBIX CIIOEB KapTOHA)

CocTaB OyMaXHBIX Macc
yepe3 | cyT (uncautens) u 14 cyT (3HaMeHaTEb)

YHOPOYHSAIOMICE BEUICCTBO TIPOKJICHBAIOIICE BEIIECTBO IIPOYHOCTD FHI[pO(bOGHOCT],
B cojlepKaHue, - conepikanme, (pa3pyuIaromiee ycuine (BMUTBIBAEMOCTH IPU .
% OT a. C. B. % OT a. C. B. B cyXoM cocTosinun, H) | omHOCTOpOHHEM CMaunBaHUH, I/M”)

[emrono3nast Macca, cofeprkalias yrpodHsomee 1 ruapodoOusupyromniee BemecTna

PaspaboTanHas TEXHOJOTUs

Hosbrit Fennosize 11,1 21

MPOAYKT 0,20 KD 225 YP 0,12 11,3 16
CymecTBylomas TeXHOJI0Trus (6a30BBIif BApHAHT)

Hi-Cat Fennosize 10.9 30

0,20 KD 225 YP 0,12 11,0 38

MakynarypHas Macca, CofepiKalas ynpouHsiomee u ruipodoousupylomiee BelecTsa

Pa3pa60TaHHa51 TEXHOJIOT U

HoBgrit Fennosize 8.5 33

IPOJYKT 0,20 KD 225 YP 0,12 8,7 31
CyuiecTByroniasi TeXHOJIOTHA (0a30BBIi BAPHUAHT)

Hi-Cat Fennosize 8,2 41

0,20 KD 225 YP 0,12 8,2 51

YcTaHOBIIEHO, YTO HOBBIHM a30TCOICPIKAIUN TPOAYKT B oTiM4ue oT uMnoptHoro Hi-Cat oka3piBaet
OTHOBPEMEHHO YIIPOTHSIONICE W YaCTHIHO TUIpodoOu3upyroIiee AeicTBie Ha oOpasIsl Oymaru (d1e-
MEHTapHbIC CJIoU KapToHa). OOHApYKeHHBIM HaMU 3P PeKT (pa3paboTaHHAs TEXHOJOTHs) XapaKTepeH
1u1s1 00pa3oB OyMaru (3JIeMEHTapHBIX CJIOEB KapTOHA) HE3aBUCUMO OT BHJIa HCIIOIB3yeMOro nepepado-
TaHHOT'O BOJIOKHUCTOTO ToiydadpukaTa: NEpBUYHOTO (LIEJUIFOIO3bI) MM BTOPUYHOTO (MAKYIIATYPHI).
OO0 >TOM CBUIETENLCTBYET YBEIMUCHHE Pa3pPyILAIOIIEr0 YCUINS B CyXOM cOCcTOsIHUM Ha 1,8-3,7 oTH. %
Y YMEHBIIIEHNE BIUTHIBAEMOCTH MTPH OAHOCTOPOHHEM cmaunBanuy Ha 20,0-23,8 otH. %. Kpome Toro,
10 3HAYEHUSM I0Ka3aTeNsl «BIUTHIBAEMOCTD ITPH OAHOCTOPOHHEM CMauMBaHUU» 110 UCTEUEHHUH 14 cyT
IUTst 00pa3ioB Oymaru (3J€MEHTapHBIX CJIIOEB KapTOHA), H3TOTOBICHHBIX M3 MEPBUYHBIX U BTOPUYHBIX
BOJIOKOH C WCTIOJIb30BaHHUEM HOBOTO a30TCOAEPIKAIIETO MPOIYKTA, MOKHO CYAUTh 00 OTCYTCTBHH (-
(hexTa «pacKICHKN», XapaKTePHOTO MPH MPUMEHEHUH THAPOPOOH3UPYIONIEH SMYITHCHI Ha OCHOBE JH-
MepoB ankmikereHoB (Fennosize KD 225 YP).

ComocTaBUTEIbHBIN aHATIN3 PE3YJIBTATOB UCCIICAOBAHMS CBUAETEIBLCTBYET O TOM, YTO HOBBIM a30T-
CoJlepKallii MPOAYKT OKa3bIBaeT Ha OyMmary W KapTOH YIPOUHsIoIIee U ruapododusupytomniee nei-
CTBHS, T. €. OH 00nagaeT ON(YHKIIMOHATFHBEIMIA CBOMCTBAMHU. YIIPOUHSIOIIEE NCHCTBHE 00YCIOBIICHO
00pa30BaHUEM JOMOJHUTEIBFHBIX MEKBOJIOKOHHBIX CBSA3€H 3a CUET AJIEKTPOCTATHYECKOTrO B3anMOIEH-
CTBUS IPUCYTCTBYIOLIUX B HEM a30TCOACPKAIIMX Py C aKTHBHBIMU OTPULIATEIFHO 3apsiKEHHBIMH
TUAPOKCUIIBHBIMU T'pyNIamMHu BOJOKOH. ['mapocdoOusupyiomiee AelCTBUE HOBOI'O a30TCOICPKAILECTO
MIPOYKTa MPOSBIISIETCS OIarogapst HAJTUIHIO B €70 CTPYKTYPE CMOJISTHBIX KHCIIOT.

BoiBoabl. HoBblii a30TCOEpKAIIMI TPOIYKT, TOJTYyUYESHHBIH HA OCHOBE CMOJISTHBIX KHCIIOT KaHudo-
7, aJUIUHOBON KHCJIOTHI U AMITUIICHTPHAMHHA, o0safaeT OM(pyHKIMOHATBHBIMU CBOWCTBAMHU, TaK
KakK OKa3bIBaeT yNpoyHsiouee U TuapodoOu3upyiomiee qeiicTBus Ha Oymary (3ieMeHTapHbIe CJIOU Kap-
ToHA). CYyITHOCTB €ro MOMyYSHHS 3aKJIF0UAETCs B IBYXCTaIUHHON MOJUKOHICHCAIIUH B PACIIaBe CMO-
JISTHBIX KACJIOT KaHU(OIU, aANTTHHOBON KUCIOTHI U JUATHJIEHTPHAMHUHA U TTOCIEAYIONMEM Pa3BEeACHUH
BOJION 10 copepxkanus cyxux BemiecTB 10—12 %. CuHTe3upOBaHHBIN MTPOIYKT UMET KHUCIOTHOE YHCIIO
33,1 mr KOH/r, pacTBopsijcs B Boze, SIBISIICS KATHOHHBIM U TEPMUYECKH YCTOMYHMBBIM IIPH TEMIIEpaTy-
pe mo 300 °C. YcTaHOBIIEHO, YTO MCMOJIB30BAHHUE €T0 B TEXHOJOTHMU OyMaru W KapTOHA HE BHI3BIBACT
TEeXHOJIOTHYECKUX TPYAHOCTEH, YTO NUMEET BaXHOE MPAKTHUECKOE 3HAYCHHE.



Becui HarsissanbHait akagamii HaByk bemapyci. Cepsist XiMianbpix HaByk. 2019. T. 55, Ne 1. C. 99-106 105

YrpouHsionee AelCTBUE CHHTE3UPOBAHHOIO MPOAYKTa 00yCIOBICHO JONOJIHUTEIBHBIM 00pa3o-
BaHHEM MEXXBOJIOKOHHBIX CBSI3€H 3a CYET DJIEKTPOCTATHYECKOTO B3aMMOJCUCTBHUS COACPIKAIIUXCS
B €r0 CTPYKTYPE a30TCOAEPIKALUX TPy ¥ OTPULATEIBHO 3apsKeHHBIX aKTUBHBIX THAPOKCHIIBHBIX
TPYII BOJIOKOH. Mcronb30BaHMe CHHTE3MPOBAHHOIO MPOAYKTA MO3BOJISET YBEJIMUYUTH MPOYHOCTD
00pa3ioB Oymaru (3JleMEeHTapHBIX CJIOEB KapTOHA) [0 CPABHEHHIO ¢ UMITOPTHBIM npoaykroMm Hi-Cat Ha
1,8-3,7 otH. %.

I'uapodoOusupyromme cBOiCTBa CHHTE3NPOBAHHOTO MPOAYKTA MPOSIBISIOTCS B CHUYKEHUH BIIUTHI-
BaeMOCTH 00pa3IoB Oymaru (3JieMEeHTapHBIX ciioeB kapToHa) Ha 20,0-23,8 oTH. % 3a c4eT mpUCyTCTBUS
B €0 CTPYKTYPE CMOJISTHBIX KUCJIOT.

B otnuyme oT TpamMIHMOHHO MCHOJB3YEMBIX MPOKJICHBAIOMIMX BEIIECTB HA OCHOBE JAMMEPOB
AJKWIKETECHOB IIPUCYTCTBUE HOBOI'O NPOAYKTa, 001aAar0ero TuipoGpoOH3upyOIMMU CBOHCTBAMH,
B CTPYKType OyMaru u KapTOHa NMPEI0TBPAIIACT HEXKEIaTeIbHbIN MPOLECcC «PacKICHKNY», COPOBOXK 1a-
FOLTUICS MOBBIIIIEHHEM BIUThIBaeMOCTH Ha 2430 oTH. % U, ce10BaTeIbHO, AaHAJIOTHYHBIM yXYAILICHU-
eM cTereH! TUAPOPOOHOCTH.
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