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SECTION 9. Chemistry and chemical technology.
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Abstract: The research implies the examination of application properties of the tissue
paper, which contains 40% of larch fiber in comparison with the fine and recycled paper. All
the tests were conducted in accordance with the State Standards. The hypothesis that the
larch fibers in the tissue composition improve its physical-mechanical and application
properties was confirmed.
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UCCJIEJJOBAHUE ®U3NKO-MEXAHUYECKHUX CBOMCTB JJABOPATOPHBIX
OBPA3IIOB CAHUTAPHO-TUTUEHUYECKOM BYMATH, 3T OTOBJIEHHOM
N3 HEJJIIOJO3bI MAPKU LBM

Annomauyus: Hccreoyromes nompeodumenbcKue ceoticmea CaHUmMapHo-
eUeUeHUYecKol Oymazu, Uu320MmoseieHHoU u3 yeunonosvl, codepicawei 40% eonokna
JIUCMBEHHUYDBL, 8 CPABHEHUU C YUCMOYELTION03HOU OyMazot u dymaeol uz maxyiamypul. Bce
ucnvimanus npogoounucs 6 coomgeemcmsuu ¢ 1 OCTamu. Iloomeepounacey eunomesa o mom,
YUMo B0JIOKHA TUCMBEHHUYbL 8 KOMNOUYUU CAHUMAPHO-CUSUECHUYECKOU Dymau yayduaem ee
@uzuKo-mexanuueckue u nompeoumenbcKue cOUCmad.

Knrwueevie cnoea. CAHUMAPHO-CUSUCHUYEeCKAs] bymaea, BOJIOKHUCTbLE
nonygabpukamol, IUCMEBEHHUYHASL YENTI0N03d, (PUUKO-MEXAHUYECKUe CEOLCMEA.

Beenenune

B Teuenue mnocnegHero JAECATWIETHE MPOUCXOAUT 3HAUYMUTEIbHOE HW3MEHEHHE
CTPYKTYpbl IPOU3BOJCTBAa OyMard U KapTOHA, B KOTOPOW Bce OOJBIIYIO JOJIO0 3aHUMAIOT
ObITOBas U rurueHuyeckas oymaru (cormacuo [1, c. 14]). C apyroii cTOpOHBI, BO3pacTaIOIINE
NOTPEOHOCTH B XBOWHOM IIEIUTIONO3€ CO CTOPOHBI BHICOKOTEXHOJIOTUYHBIX BHIIOB OymMaru u
KapTOHa, O0OCTPSIOT ee ACPUINT, CyKasg PecypCcHy0 0asy A MPOU3BOJCTBA CAHUTAPHO-
ruruennueckux u3nenuit (CI'U), monb3yromuxcsi yCTOMYMBO PaCTYIMM PHIHOYHBIM CIIPOCOM.
[Tocneqnee AenmaeT akTyaldbHBIM BOBICYEHHE B TIIyOOKYIO MepepabOTKy IJIHUCTBEHHUYHOMN
JIPEBECHHBI, SBIISIONICHCS Hanbosee pacrnpocTpaHeHHON mopoaoi B Cubupw, ee 3amachl Ha
KOpHIO cocTaBisoT 79.15%, B ToM 4ymcne A0S CHENbIX U MEePECTOWHBIX JHUCTBEHHHMYHBIX
JIECOB, KOTOPBIE HEOOXOIUMO 3aMEHSITh MOJIOJIBIMH MOcaKaMu, coctasisieT 45.7% [2, c. 18].

IIpobaema

TexHos0THs MPOU3BOACTBA CAaHUTAPHO-TUrHeHHUecKuX BuaoB Oymaru (CI'B) 3ameTHO
OTIIMYAETCS OT MACCOBBIX BHJIOB LIEIUTIOJIO3HO-OyMaKHOM MPOIYKIUU. DTO CBS3aHO, MPEKIE
Bcero, ¢ ycinoBusmu notpednenns CI'b u BeipaxkaroTcss OHH B HEOOXOJUMOCTH 00ECTICYHTh
MOHMKEHHYI0 Maccy 1M%  BBICOKYIO BIHTBHIBAIOIIYIO CHOCOOHOCTH, CIELH(pUUECKYIO
MATKOCTb, a TakKe IMPOYHOCTh BO BIAXHOM cocTtossHuu. OOecrneunth BCEe ITH
XapaKTePUCTHUKH BO3MOXKHO TIPU TOJBKO ONTHMAIbHOM COUYETAHHMH  BOJOKHHUCTBHIX
1oy (hadbpukaToB (MEPBHYHOTO /MM BTOPHUYHOTO BOJIOKHA), TEXHOJOTHH M 000pYI0BaHHUS
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JUI1 UX MOJATOTOBKH, CIIEHUAJIBHOM NOAOOpEe MO0 HEOOXOAMMOCTH XMMHYECKHX pEareHTOB U
CIIeIaTM3UPOBAHHBIX KOHCTPYKLUI OymarojenarenbHbix MamuH [3, ¢ 60].

Jlist pemienust 3Toi mpoosieMbl B Poccun ObLT IPOBEICH MIUPOKUH PsIJT UCCIISTOBAHUM,
¢ 2010 roga npoBoauBmuxcs CaHkT-IleTepOyprckuM rocynapcTBEHHBIM TEXHOJIOTHYECKUM
YHUBEPCUTETOM PACTUTEIbHBIX MNOJUMEPOB coBMecTHO ¢ OAO «I'pynma «Mmum» mnpu
nojgaepxke MuHoOpHayku P®, B TOM umncie BBINOJHEH AaHAIU3 MHUKPOCKOIHYECKOTO
CTPOEHHUS JIPEBECHUHBI JIMCTBCHHMIBI [4, ¢. 26-31], u3ydeHsl MOPQOIOrHUECKUE CBOMCTBA
BOJIOKHA, a TaKXKe IPOM3BEIEHbl M3MEpPEHHs IIOKa3aTedst BOJOYAEp)KaHUS 00pa3IoB
JMCTBEHHHYHOMU ICJUTIOJIO3BI B 3aBUCHMOCTH OT CTEIEeHHU momoda [5, ¢. 56-57; 6, ¢. 58-59].

Kak wu3BecTHO, BOJOKHHUCTBIE NOTYy(aOpUKaThl, HCIOJIb3yeMble B IPOU3BOICTBE
CaHUTAPHO-TUTUEHHYECKUX OyMar — THCChIO, KaK MPaBUJIO, ACJATCS HA JIBE TPYTIIbI: OeIeHbIe
BH/IbI LIEJUTIONO3bI (M3 XBOWHBIX M/WIIM JIMCTBEHHBIX MOPOJ IPEBECHHBI), a TAKKE BTOPUYHOE
BOJIOKHO (Makyiarypa). OueBHIHO, 4YTO KIIOYEBHIM MOMEHTOM B pEIICHHH MpPOOIEMBbI
BOBJICYEHUS JMCTBEHHUYHOW IPEBECHHBI B JIEJIOBOM OOOPOT SBISETCS B MEPBYIO OYepenib
MOWCK ONTHMAJIbHON KOMITO3UIIMM WMEHHO TMEPBUYHOTO IEJUTFOJIO3HOTO  BOJIOKHA,
o0ecreynBaroILero TpedyemMyro IpOYHOCTh BO BIaKHOM U CYyXOM COCTOSIHUU.

COOTBETCTBEHHO, B TEPBYIO OUYepeh TPEOOBAIOCH NMPOBEPUTH THIOTE3Yy O TOM, TO
WCIIONIb30BaHUE CYNh(haTHON XBOMHON OeneHoN 1emnono3sl Mapku LBM s usrorosnenus
CI'b obecrieunt ee nay4mme (HU3UKO-MEXAaHWMUECKHE CBOMCTBA, YeM HCIOJIL30BaHUE
cynb(haTHOM XBoIHON OeneHoi nemmtono3sl u3 100% cocHbl U dyuylle, 4eM UCHOIb30BAaHUE
100% oYHIIIEHHOTO MaKyJIaTypHOTO CHIPBS.

MeToauka M IKCIepUMeHTATbHbIE JaHHbIE

Jlnst oueHkn ¢u3uko-mMexanndeckux cBoictB CI'b Obumm 00pasmpl Oymaru-ocHOBHI,
maccoit 1 M% — 14 T U3 pasIUYHBEIX BOJOKHUCTBIX TOTY(habpUKAaTOB C OJMHAKOBON CTEIEHBIO
nomona - 35+2 °I1IP. B kayecTBe BONOKHUCTBIX T10Ty(haOpHKATOB HCIOMb30BATUCE:

Oo6paserr 1 — cynbhaTHas xBoliHast 6eneHas mesutono3a (cocua - 100 %);

O6paser; 2 — cynbbaTHas xBoWHas OeneHas nesono3a mapku LBM (comepikanue
muctBeHHuIb 40%, cocusl — 60%);

Oopazerr 3 — OuMIEHHOE MaKyJaTypHOE CHIPbE, UCIIONB3YeMOEe JUISi M3TOTOBJICHUS
O6ymaru-ocHoBbl amnst CI'U.

[Ipu w3roToBiIeHMM TAOOPATOPHBIX OOpPA3LOB HE HWCHOJIB30BATUCH XHMHUYECKHE
peareHTbl, KOTOpble Obl YIIyUIlIaay BIAaronpoOYHOCTb.

Hcxonubie 00pasipl UMEN pa3MEpPHO-BECOBBIE XaPaKTEPUCTHKH, yKa3aHHBIE B TaOI.

1.
Tabauna 1
XapakTepucTHKA JA0OPaTOPHBIX 00pa310B
Ne Macca 1 M4, T Tommuaa, MKM
obpasua | 1-cioiinele | 2-cinoiinbie | 3-cioiinbie | 1-croiiHble | 2-CioiiHBIE | 3-CIIONHBIE
1 14 28 42 0,038 0,092 0,130
2 14 28 42 0,042 0,104 0,144
3 14 28 42 0,039 0,096 0,133

O6pasupl ucnbiThiBauch mo 'OCT 13199-88 (MCO 536-76), TOCT 1924-1-96,
I'OCT 13525.7, TOCT 7500-85

Pe3ynbTaThl MCIBITAHUN (H3MKO-MEXaHUUECKUX CBOMCTB JIADOPATOPHBIX 00pasIoB B
CYXOM COCTOSIHUY TIPEJICTABJICHBI B Ta0I. 2.

Tadauuna 2
Du3NKO-XUMHYECKHE CBOHCTBA 00pa3l0B B CYXOM COCTOSIHUH
Ne Paspyaroree Y Henue npu PaspsiBHas PaGora paspriBa

obpasua | ycumue (PY), H | nebopmarmu (€), % | nnuna (PJI),km (A), Tx/m?
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No Pazpymaroiee VY nnuHenue npu PazpriBHas Pabota pa3psiBa
obpasua | ycwme (PY), H | nebopmarmu (€), % | nmuna (PJ]),km (A), Tox/m?

OnHocolHBIE 00pa3Ibl

1 8,9 0,9 3,95 3,15

2 9,0 11 4,10 3,47

3 6,0 0,8 2,75 2,62
JIByxcioliHble 00pa3ibl

1 15,3 0,7 4,10 5,08

2 17,0 0,8 4,20 6,62

3 12,9 0,7 3,80 4,25
TpexcioiiHble 00pa3ibl

1 24,9 0,8 4,20 9,09

2 25,8 1,0 4,55 9,92

3 22,6 0,7 3,95 8,68

N3 pamHpIX TaOmuIBl 2 YETKO BHIHO, YTO BO BCEX WCIBITAHUAX (PHU3UKO-
MEXaHHYECKUX CBOMCTB oOpaser Ne2 Bcerja MMeN JIydIIue MOKa3aTen B CyXOM COCTOSHUH.
Tak kak mpoywe yCIOBHS ObUIM PaBHbBI, TO MOXHO YyTBEp)KIaTh, YTO cpaboran (akrop
HAJIMYUsl B KOMITO3MIIMW JINCTBEHHUYHOM IICJUTFOJIO3BI. Pe3ysbTaThl HMCIBITAaHHNA (U3HKO-
MEXaHHYECKUX CBOMCTB TPEXCIOWHBIX JIa0OpAaTOPHBIX OOPa3IOB BO BJIAKHOM COCTOSHUU
MIPEICTAaBICHBI B Ta0I. 3.

Tabauna 3
XapakTepucTHKA TPEXCJIOHHBIX 00pa310B BO BJIAKHOM COCTOSIHMHU
Ne o6pasna Paspymaromee VY uuHenue npu PaspsiBHas Pabota pa3pbiBa
ycuiue (PY), nedopmanuu (£), maHa (PT), (A), Tx/m?
H % KM
1 0,8 0,6 0,70 0,29
2 5,3 0,7 1,50 1,08
3 0,5 0,6 0,4 0,22

4 K3 JaHHBIX Ta0NI. 3 TaKKe BUJIHO, YTO BO BCEX HCIIBITAHUAX (1)I/I3I/IKO-MCX3HI/I‘-IGCKI/IX
cBoMcTB oOpasern; Ne2 Bcerja MMe JIydlive MoKa3aTean B CyXOM COCTOSHUM. Tak Kak Ipodue
yCIJIOBUS OBLIIM pPaBHBI, TO MOKHO YTBEP)K/aTh, UTO CpaboTaj (aKkTop HAJIUUMs B KOMIIO3ULIUU
JMCTBEHHUYHOH LIEJUTIOJIO3HI.

Takum 00pa3oM, HCHOJIB30BAHWE XBOMHOTO BOJIOKHUCTOTO moiydadbpukara ¢ 40%
coJiepKaHUEeM JIMCTBEHHUIIbI OBBIINAET (pru3nko-mexannueckux cpoiictsa CI'b.

Taoauma 4
XapakrepucTuka oopasua Nel
MuHyThL Kanunnspras soureiBaemocts (KB), MM
O06pa3ibt 1 3 5 10
1-croiiHbie 10,0 14,0 15,0 17,0
2-CIIOMHEBIE 20,0 32,0 40,0 48,0
3-ciolHbIe 25,0 39,0 48,0 60,0
Tabamnuna 5
XapakTepucTuka odpa3ua Ne2
MuHyTBL Kanwuispras snuteiBaeMoctsh (KB), MM
O06pa3mbt 1 3 5 10
1-cnoiinbie 12,0 16,0 18,0 22,0

2-CII0IHbIE 27,0 38,0 45,0 54,0
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| 3-croitbre | 26,0 \ 41,0 \ 50,0 \ 68,0 |
Ta6auna 6
XapakTtepucTuka oopasua Ne3
MuHyTBL Kanwuispras snuteiaeMoctsh (KB), MM
OO6pa3ibt 1 3 5 10

1-cioitabie 12,0 15,0 17,0 23,0
2-CIIOIHBIC 27,0 36,0 44,0 52,0
3-coiiHbIe 26,0 40,0 50,0 64,0

Jlanee Oblja MpoOBEJEHA Cepusi UCHBITAHWN HA BBISBICHUE MOBEACHUS Ba)KHEHILETrO
notpeburensckoro mokazatenss CI'b  — kanwuispHOW  BOUTBIBaeMOCTH. VcmibITaHus
npoBoamwuck o 'OCT 12602-93 (MCO 8787-86). Pe3ynbTaThl MCHBITAHHIA KAUJLIIPHOM
BnUTHIBaeMocTH oOpasnoB Nel mpencraBieHsl B Tabi. 4, 06pasnos Ne2 B Taba. 5 u 006pasion
Ne3 B Tabu. 6.

Ecoun o0benmuHUTH W TIeperpynmupoBaTh JaHHbIE TaOmmi 4,56 1o Tmokasarento
KOJMYECTBO CJIOEB», a 3aTeM MPOHOPMHUPOBATh TOKA3aTENh «BPEMS BIUTBIBAEMOCTH,
OTHOCHUTEIILHO €Tr0 MaKCHUMaJbHOTO 3HAYEHUsS, TO YETKO BUIHO, uTo mis obOpasma CI'b,
COJIEpIKalIero JMCTBEHHUILY TOJILKO B OJHOM ciiydae u3 36 HaOMIOJaIoTCs OTpULIATEIBHOE
OTKJIOHEHHE OT MaKCHMyMa, 4YTO CBUJETENIbCTBYET OO0 YyCTOWYMBOM BIMSHUU (akTopa
MIPUCYTCTBUS JINCTBEHHUIIBI B BOJIOKHHCTOM MOy hadpukare.

3ak/iloueHue.

Takum o00pazoM, Kak MOKa3al 3KCIEPUMEHT, MOJATBEPAMIACH THUIOTE3a O TOM, TO
WCIIOIh30BaHNUE CYyJIb(aTHOM XBOWHOW OeeHOW IeiuTt0s10361 Mapku LBM s m3roroBneHus
CI'b obecnieunt ee sydmue PU3NKO-MEXaHUYECKUE CBOWCTBA, yeM ucrnonb3oBanne CXbBI] u3
100% cocHbl u yute, yeM ucrnonb3zoBanue 100% mMakynaTypHOTO CBIPBSI.
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