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MOBBIIIEHUE ®U3UKO-MEXAHUYECKHUX NOKA3ATEJIEN KAPTOHA
JJISI IJIOCKUX CJIOEB TO®PUPOBAHHOI'O KAPTOHA
MU MEILIOYHOM BYMATI'HY 3A CYET UCITOJIB3OBAHU S
KATUOH-AHUOHHOMN AKPUJIATHOM CUCTEMBI
YIIPOUHEHUS: IPAKTUYECKHUU ONBIT

M.E. Pomanos!, V. Ilubyiancku?
!BKT-Cepeuc, Canxm-Ilemep6ype, Poccus
°BIM Finland OY, Koyesona, @unnanous

B pabome paccmompensi meopemuueckue u IKCnepumMenmanbHvle UCCIe008aHUS 6IU-
AHUS KAMUOHHOU U AHUOHHOU CMOJ YNPOUHEHUs HA (PU3UKO-MexaHudeckue nokasamenu me-
WOYHOU Oymazu u Kapmoua 071 NIOCKUX CN0e8 20pUposanHo20 KapmoHa u3 yYeintono3Hol,
MAaKynamypHou u CMeuanHou KOMIO3UYUU.

IMPROVING OF MECHANICAL PROPERTIES OF CORRUGATED BOARD
LINER AND SACK PAPER BY MEANS OF CATION-ANION ACRYLATE
SYSTEM OF STRENGTHENING. CASE STUDY

M.E. Romanov!, Udo Zibulski?
IBKT-Service, Saint-Petersburg, Russia
°BIM Finland OY, Kouvola, Finland

Theoretical and experimental studies of cation and anion strengthening resins influ-
ence on mechanical properties of sack paper and corrugated board liner produced from pulp,
recycled pulp, and mixed stock composition.

B nacTosmee BpeMs ymakoBka u3 Oymard M KapToOHa OCTA€TCs OJHUM H3
HauOosiee BOCTPEOOBAHHBIX MPOAYKTOB Ha MOTPEOUTENHLCKOM pbIHKE. OueHb
MHTEPECHOW OCOOCHHOCTHIO YITaKOBOYHOIO PBIHKA HE TOJNBbKO B Poccun, HO U B
MUpE SIBIISETCS SIPKO BBIPAYKEHHAs TEHJICHIIUS K MEPEX0/ly Ha IKOJIOTHYECKU YH-
CThI€ U XOPOIIO YTHWJIM3UPYEMble MaTepHasbl. ITa, BO MHOTOM HMMHUJIKEBAsI CO-
CTaBJISIONIAS YIIAKOBKH KaK MPOAYKTa, MOPOil UMEET NEPBOCTENCHHOE 3HAUCHUE
Ipu BEIOOpE YIAaKOBOYHOTO MaTepHuaia.

BonbmmHCTBO BUI0B OyMaru v KapTOHA BBIMYCKAETCSl HA OCHOBE BTOPHY-
HOTO ChIpbsi. [IpoOseMbl UCTIOIB30BaHUSI BTOPUYHOTO BOJIOKHA U CBSI3AHHBIC C
HUMHU TPYJHOCTH JOCTHKEHUS CTAaOMIBHBIX (DU3MKO-MEXAaHHMUYECKUX IOKa3aTe-
Jiel M3BECTHBI M XOPOIIO U3y4deHbl. B 3Toif CBsA3M mpobieMa yIpoYHEHUS MaKy-
JaTYpPHBIX BUJIOB OyMaru U KapTOHa OCTAETCs aKTyaJIbHOM.

PeiHOK MemioyHOM OyMaru cuMTaercs OJHUM U3 Hauboyiee MepPCHeKTHB-
HBIX B CETMEHTE yMaKOBOYHBIX Oymar. 3/1ech MPOCIEKUBAETCS OOpaTHas TEH-
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JIEHIUSI — BBITECHEHUE MOJIMMEPHBIX MartepuanaoB. OCHOBHBIE OTpACIIU MOTPEO-
JICHUS MEIIOYHOM Oymaru — MuineBasi MPOMBIIUICHHOCTh U MPOMBIIIEHHOCTh
CTPOUTETBHBIX MAaTEPUATIOB.

[Ipu BBINOTHEHUHU JAHHOM pabOTHI Mepe] HAMH CTOSUIM CIEAYIOIIHUE IPO-
U3BOJICTBEHHbIE 3a/1a4U:

1) ynpouHeHue kKapToHa cojaeprauiero B kommoszuuuu ao 70 % makyna-
TYpPBL,

2) ynpoyHeHHEe MENIOYHON OyMaru Ha OyMmarojenaTeIbHOW MalluHe, KO-
TOopas nepeoOOpyoBaHa M3 MAIMHBI JJI MPOU3BOJACTBa (hitoTHHra 0e3 ycra-
HOBKH CIIELIMAJIBHOTO 000PY10BaHUs JJIsl IPOU3BOJICTBA MEILIOYHON OyMaru.

HaubGosiee mpocThIM, MOCTYMHBIM W IKOHOMHYECKH I1€JIeCO00pa3HbIM
CIoco0OM penieHus] yKazaHHON MpoOJIeMbl SBISICTCSl IPUMEHEHHUE B KOMIIO3U-
1My OymMarv BCIIOMOTaTeNIbHBIX J0OABOK C HAMPABICHHBIM YIPOUHSIONINM JEH-
cTBUEM. B Hacrosiniee BpeMs OCHOBHBIM YIPOUHSIOIIMM CPEICTBOM SIBISIOTCS
KaTHOHHBIE KpaxMaJlbl pa3HOTO MPOUCXOXKJIEHUS U PA3IMYHOU CTEIEHH 3ame-
mienus. [Ipu 5ToM npuMeHeHrne KpaxmMajioB OTpaHUYEHO B OMpe/eIeHHOM 00a-
CTU BBUJly MX YJIETBHBIX PAcCXOJOB M DJIECKTPOKMHETUYECKUX XAPAKTEPUCTUK
KOMITO3ULIMI Macchl. [IoBbIIEHHE pacX0/10B KpaxMaioB OrPAHUYEHO UX HU3KUM
yIE€pKAHUEM M MajblM KaTUOHHBIM 3apsAOM U MPUBOAUT K JOCTATOYHO CHUJIb-
HOM MHMKpPOOHOJIOTrMYECKON aKTUBHOCTH B MacCONOJABOJAILIEH cucteMe u 000-
POTHBIX BOJIaX OYMa)KHBIX MallivH. B Hacrosiee BpemMsi MHOTHE MTPOU3BOACTBA
CKJIOHSIFOTCSI K MCIOJB30BAHUIO CUHTETUYECKHUX YIPOUHSIOMIMX TMOJIUMEPOB U
UIIYT albTEPHATUBY NPUMEHEHHUS KPaXMaJIOB.

Jlis pelieHrs OCTABICHHBIX 3a/1ay OblIa MPEIokKEeHA KaTUOH-aHUOHHAsS
aKpuJIaTHasl CUCTeMa YNPOYHEHHUs, OCHOBaHHas Ha mnponaykrax BIM DS 2795
(annonHas cmoda npounocty) U BIM DS 2801 (katnonHasi cMoJia TPOYHOCTH)
komrianuu «BIM Finland» OY.

[Iponyktel cepun BIM DS npencraisitor co00il pa3BETBICHHBIE MOJIU-
MEpBI, COJIepKallNe KATHOHHBIE U aHUOHHBIE IPYIIIbI, a TaKKe OO0JBIIOE KOJIU-
YECTBO YIMPOUHSIOMMNX (DYHKIIMOHATBHBIX TPYIIIL.

CoBMecTHOE ACCTBUE JaHHBIX MPOAYKTOB CIIOCOOCTBYET OanaHcy HeoO-
XOJIMMON KaTMOHHOW MOTPEOHOCTH B CHUCTEME, HAACKHOMY 3aKPEILICHHUIO IO-
JMMEPOB Ha BOJOKHAX OyMa)KHOM Macchl 1 KOHEYHOMY YIIPOUHEHUIO OYMaKHO-
ro MOJIOTHA MOCJIE CYLIKH 3a CYET COJAEPKALIMXCS B MoJuMepax (PyHKIIMOHAIb-
HBIX TPYII KapOOKCUIHBHOTO U TUAPOKCHIIBHOTO XapaKTepa.

[Iponyktel cepun BIM DS Gnaromapst cBoeil pa3BeTBIEHHON CTPYKType
CIOCOOHBI 00ecreunBaTh JTONOJHUTEIBLHOE CBSI3€00pa30BaHUE MEXK/Y BOJOKHA-
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MU B MOMEHT KOI'/Ia pACCTOSIHUE CIIMILKOM BEJHMKO JJisi 00pa30BaHMs BOJOPOI-
HBIX cBs3ed. Kpome TOro OoHM YCHUIIMBAIOT OOBIUHBIE CBSI3M CPOPMUPOBAHHBIC
MEXIy BOJIOKHAMHU B XOJI€ CYIIKH, 00€CTeunBasi JOMOJTHUTEIbHYIO POYHOCTD B
CYXOM COCTOSIHUHU.

CrnenyeT OTMETUTD, YTO TPU MCIIOIH30BAHUH KaTHOH-aHUOHHOW CHCTEMBI
yIpOYHEHHUs: OyMaru U KapToHa HEOOXOAMM KOHTPOJb KATHOHHON M aHMOHHOMN
NOTPEOHOCTH TPHU JO3UPOBAHUU TOJTMMEPOB JJIA obecredeHrss Haubosee IMmoJ-
HOTO 3aKpEeIUICHUS KaTHOHBIX M aHMOHHBIX CMOJ, a, CIeA0BaTelIbHO, QYHKIIUO-
HAJBHBIX YIPOYHSIOMIUX TPYII HA BOJOKHAX KOMIO3UIIMN MAaCChI M B TTOJIOTHE;

1. YnpouHeHue KapToHa, coaepxkamero a0 70 % mMakyaatypsl
B KOMIIO3M MU

OcHOBHOI TIOKa3aTenb, HA KOTOPBIA ObUIO OOpalieHo Hallle BHUMaHUE —
3TO COMPOTHUBIICHUE CKATHUIO Ha KOPOTKOM paccrosinuu 1o (SCT), kH/m.

Hamu Ob1710 mIpoBeeHO J1a00PATOPHOE UCCIIEI0BAHUE HEMOCPEICTBEHHO
Ha npeanpustud. [lapaMeTpsl 1 KOMITO3UIUS TTPH OTOOPE MAaCChl IPEICTaBICHBI
B TaoI. 1.

Ta6muma 1. [Tapamerpsr BJIM 1 koMIio3uIus mpu 0TO0pe MacChl HA UCCIICTIOBAHUE.

[TapameTtp 3HaueHue
Kapron, r/m? 125
[Ipon3BOIUTETBLHOCTD, T/4 6.8
Makynarypa, % 70
CynbdBTHAs HeOeaeHas XBOWHa 1IeJITI0J103a, %o 30
AKJI, xr/T 12,3
CwmoJia TpOYHOCTH BO BJIAXKHOM COCTOSIHUH, KT/T 3,0
Ilenoracurenb, Kr/T 0,22

Ilepen oTrOOpoM Macchl Ha MCCIEAOBAHMS ObLIM MPOBEIEHBI 3aMEphl Ka-
THOHHOM MOTPEOHOCTH B MaccomoABOIAIEd M 00opoTHOW cucteme bJIM
(Tadm. 2).

Ta6muma 2. Katrnonnas notpedHocTs (KII) Maccel (cymecTByromas CUTyarus)

Mecto n3mepenus KII, MKr-3KB/11
[Ipuémuslii 6acceilH XBOWHOMN LENTI0I03bI —-130
[Ipuémublii bacceilH MaKyJIaTypbl —190
KoMImo3umonnslii 0acceid —-195
MainuHHbIN 6acceiH —172
BITY -192
Hanopuslii sk —144
COopHUK 000POTHOI BOBI —148
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W3 tabin. 2 BUIHO, YTO CHCTEMa OTPUIIATENILHO 3apsiKeHa.

Jlanee ObUTH TIPOBEJIEHBI JTAOOPATOPHBIE MCHBITAHUS OOPa3IoOB C MpHUME-
HEHUEM KaTHOH-aHUOHHON aKpWJIATHOW CHCTEMbI YIMPOYHCHHSI B MAIIMHHOM
OacceitHe. PexuMbl M KaTHOHHAs MOTPEOHOCTH IMOCJE MPUMEHEHUS CUCTEMBI
YIPOYHEHUS TIPEICTABICHBI B TA0JI. 3.

Tabnuua 3. Katnonnas norpednocts (KII) Maccel mpu pa3inyHbIX 103MPOBKAx
CUCTEMBI YIIPOUHEHHUS

o KII mociie KII moce
H OI[yKT YILCHBHBH/I I[OSI/IpOBaHI/IH I[O3I/IpOBaHI/I$I
p pacxoi, Kr/T ’ ’
MKT-3KB/JI MKT-3KB/J1
XounocTas npoba 0 —-170 —-170
| BaAPHANT DS 2795 2 -250 —
p DS 2801 2 - 20
> BADHANT DS 2795 3 -320 —
p DS 2801 3 _ 10
3 BADHANT DS 2795 5 —470 —
p DS 2801 4 - — 40

Jliist OLIEHKHM PE3yIbTaTOB OBUIM M3TOTOBJIEHBI OTIMBKH Maccoil 125 r/m2,
[TomyyenHbie 00Opa3Lbl aHATU3UPOBAIKUCH IO TIOKA3ATENSIM COIIPOTUBIIEHHE MPO-
JABIMBAHUIO U COMPOTHUBIIEHUE CXKATUIO KOpoTkoro oopaszmna (SCT). CreneHb
oMOJIa LEJUII0JI03HONH Macchl B MAalllMHHOM OacceifHe mpu oTOOpe COCTaBUII

35 °LIP.

Tabnuia 4. MexaHn4yeckue CBOMCTBA UCTIBITAHHBIX 00Pa3IloB

IIponaBnuBanue, SCT,
Bapuant XUMUKATBI Ila <H/m
Xonocras mpoba 4,1 33
| Bapuast BIM DS 2801 + BIM DS 2795 45 37
(2+2 kr/T) ’ ’
IIpoueHT n3meHenus, % 9,8 12,1
2 papuanT BIM DS 2801 + BIM DS 2795 47 41
(3+3 kr/1) ’ ’
IIpoueHT n3meHenus, % 14,6 24,2
3 papuant BIM DS 2801 + BIM DS 2795 51 49
(4+5 kr/T) ’ ’
IIpoueHT n3meHenus, % 24,3 48,5

2. YnpouyHenune MemiouHoi Oymaru mapku M 70.
[lepen HaMu mocTaBiieHa 3ajlada — yBEJIMUYEHUE (DU3HKO-MEXaHHUUECKHUX
nokasareisieid memoyHoi 6ymaru. Hamu Obu1a npoBegeHa nsabopaTopHas padoTa
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HENOCPEACTBEHHO Ha npennpusatuu. [lapamerpsl b/IM 1 koMmosunus npu ot-
Oope Macchl IpeIcTaBlIeHbI B Ta0J. 5.

Ta6muma 5. [Tapamerpsr b/IM u koMio3uius mpu oT00pe Macchl Ha MCCIICIOBAHHE

ITapamerp Benmnunna
Memounas Gymara, r/m> 80
[Ipon3BOIUTETBEHOCTD, T/4 6,3
XBoiiHast HeOeleHast 1eJIIr103a, % 100
KanundonpHblil k1€, Kr/T 15
ITonmokcuxiaopua ATIOMUHHS , KT/T 100
CwmoJia TpOYHOCTH BO BJIAXKHOM COCTOSIHUH, KT/T 3,0
Ilenoracurens, Kr/T 0,3

TIpeanpusTie U1 HEUTPAIM3aLUK CYCIICH3MH XBOMHOMN LEJUTIONO03bI COOCTBEHHOTO
MIPOM3BOJICTBA U ISl CO3JIaHUs YCIIOBUH TICEBIOHEHTpanbHOM npokieiiku (pH 6,0)
UCIIOJIB3YET OOMbIINEe KoIudecTBa okcuxiaopuaa amomunus (15 % AlOs).

Ilepen oTrOOpoM Macchl Ha MCCIIEAOBAHMS OBbLIM MPOBEIEHBI 3aMeEphl Ka-
THOHHOM MOTPEOHOCTH B MaccomoABOIAIEd M 00opoTHOW cucteme bJIM
(Tabmn. 6). 3aMepsl MOKa3ajad, YTO KOJJIOMJIHAS CHUCTEMa HMEET JOCTaTOYHO
OOJBIIYI0 AaHMOHHYIO MOTPEOHOCTh M HAXOAMTCS B IMEPE3apssKEeHHOM COCTOS-
HUU, BOJIOKHA LIEJUTIOJI03bI U MEJIOYHU 3apsyKEHBI TI0JI0KUTEIIBHO.

Ta6muma 6. Katnonnas norpednocts (KII) maccel (cymiecTByroias CUTyamusi)

Mecto nsmepeHus KII, Mxr-3xB/11
[TpuémHuplii bacceliH XBOWHOM IEIUTIOIO03BI -120
KoMImo3ummonnslii 0acceid —150
MammHHBIN 0acceiiH +580
BITY +400
Hanopusblii sk +350
COopHUK 000POTHOI BOBI +410

B nanHOM cilydyae BHJIHO, YTO CHUCTEMA CUJIBHO IMOJIOKUTEIBHO 3apsKeHa
(BbICOKAsi aHMOHHAsI TOTPEOHOCTH). ITO MO3BOJSET JO3UPOBATH TOJIBKO AHUOH-
HYy10 ynpousstomyo cmoiry BIM DS 2795, BTopoil KaTHOHHBI KOMIIOHEHT HE
Tpebyetcs. Auronnas cmosia BIM DS 2795 G6yner agpdexktuBHO ocaxknaTbes Ha
BOJIOKHAX ¥ MEJIOYM KOMITO3UIIMH OyMa)KHOM MacChl.

Jlanee ObUIM TIPOBEEHBI J1TAOOPATOPHBIE UCHBITAHUSI O0OPA3IOB C MpUMe-
HEHUEM aHMOHHOU aKpWJIATHOW CHCTEMbl YIPOYHEHHUS B MAIIMHHOM OacceiHe.
Pexxumbl ¥ aHMOH/KaTHOHHAS MOTPEOHOCTH IIOCJIE€ MPUMEHEHHUS CHUCTEMBI
YIPOYHEHUS TIPEICTABICHBI B TA0JI. 7.
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Tabnuia 7. AHUOH/KaTHOHHAsI TOTPEOHOCTH MACChI

TpoyKT VY nenbHbIN pacxon, KII mocne no3upoBanus,
KI/T MKT-3KB/J1
XomocTas mpoba 0 +580
1 BapuaHT DS 2795 4 +180
2 BapuaHT DS 2795 6 +10
3 BapuaHT DS 2795 8 -25
4 BapuaHT DS 2795 10 -80

Jliist OLIEHKM pPe3yldbTaToB ObUIM M3IOTOBJIEHBI OTJIMBKM Maccoi 80 r/m?
IpU JO3UPOBAHMM AaHUOHHOW CMOJIbI MPOYHOCTH ¢ pacxonoMm 10 kxr/t (4 Bapu-
aHT). IlomyuyeHHsle 00pa3ibl aHAIM3UPOBAIUCH O BCEM OCHOBHBIM (PU3UKO-
MEXaHUYECKUM I0Ka3aTessiM JUIsl MemoyHoi Oymaru. CTeneHb noMosa 1elIto-
JI03HOM Macchl B MalIMHHOM Oacceiine npu otdope cocrasuia 40 °C. Pe3ynbra-
ThI IPEJCTABJIEHBI B Ta01. 8.

Tabmuma 8. Ou3nKo-MexaHUYECKHE IMoKa3aTeIn 00pa3IoB I MEIIOYHON Oymaru

XapakTepucTHKa Xomnocrast | OnbITHAS %
mpoba mpoba W3MEHEHUS
Pazpymatomiee ycunue, H 62 67,3 8,4
PaspeiBHas qymHa, M 4960 5380 8,4
Jedopmanius ripu paspymenuu, % 1,6 2 25,8
[IpouHocTh npu pactskennu, KH/m 4,14 4,49 8,4
[Tornomenue sneprun npu pactsokeHuu, [/ m? 44,36 56,47 27,3

BriBoaml.

1. IlpuMeHeHnE KaTHOH-aHHMOHHOW AKPWJIATHOM CHCTEMBI YIPOYHEHUS
NO3BOJISIET 3HAYUTENBHO YBEIUYUTh (PU3NKO-MEXAaHUYECKUE MTOKa3aTed KapTo-
Ha U3 MaKyJIaTyphbl.

2. IlpuMeHeHHE KaTHOH-aHMOHHOW aKpWJIATHOW CHUCTEMBI YNPOUYHEHUS
NO3BOJISIET 3HAYUTENBHO YBEJIMYUTH (DU3UKO-MEXaHUYECKUE TMOKa3aTeau Me-
HIOYHOM OyMaru Ha MallMHe, HE MMEIOUIEH CIeUnaaIbHOTO 000pYIOBAHUS IS
IIPOU3BOJICTBA TAKOBOM.

3. [IpakTuueckoe MpUMEHEHHE MOIUKATHOHHBIX U MOJUAHUOHHBIX J100a-
BOK TpeOyeT MHIMBUAYAIBHOIO MOAX0/a B 3aBUCMMOCTU OT IOCTaBJICHHOH 3a-
Jla4 ¥ KOHKPETHOM OyMaroienaTeibHOM MallluHBI.
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