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Jlinkue BKIIOYEHMS, NPUCYTCTBYIOIME HA LEJUTIOJIO3HOM BOJOKHE, MOJYac CO3Aar0T ce-
PbE3HBIE TPENATCTBHS, HA3bIBAEMbIE «CMOJIAHBIMU 3aTpyIHEHUsIMU». B HacTosiee Bpems
He CYLIECTBYET YHMBEPCAIBHOTO U NEHCTBEHHOro MeToda Ui WX ycTtpaHeHus. [Ipenna-
raemplii cmocod oOpaboTKU LEJUII0I03bl CUHEPTeTHYECKUMU CMECSIMHU MOBEPXHOCTHO-aK-
TuBHBIX BellecTB (ITAB) u depMeHTOB MO3BONUT coueTarh B ceGe Kak TpaaUIIHOHHBIE, TaK
U NPOIrPECCUBHBIE TEXHOJOTMH oOeccMonuBaHus. J[si OLEeHKM KadecTBa pabOThl TaKUX
KOMIO3MIMIHA B paboTe NpoaHaIH3UpPOBAHO BIUSHUE CAMUX CMeCel U WX WHAWBHIYaTbHBIX
KOMIIOHEHTOB Ha COCTOSIHME CMOJIbI B Cyib(aTHON HeOeJieHOW JINCTBEHHON LEJUTIONO3E.
Bri6op oObekTa ucciieoBaHus 00YCIOBIEH TeM, YTO MPOOIEMBI CO CMOJIO 0C060 OCTPO
IPOABNAIOTCS UMEHHO NPY NPOM3BOJCTBE NaHHOTO BOJIOKHUCTOTO monydabpukara. Obmas
CMOJIMCTOCTh LEJUIIONO03bl OblIa OMpezesieHa SKCTPAKIMOHHO-TPAaBUMETPUUECKIM METO-
noM. CocrosHue cMoibl (KOoaryJupoBaHHas, KancyJUpOBaHHAs WM JUCTIEPTHPOBAHHASN)
OLIEHMBAJIOCh METOJOM MHKDOCKONHMHU. YCTAaHOBJEHO, YTO OOeccMonuBaloliee IeiicTBUE
HenOHOreHHHIX ITAB B3aMMHO aKTHUBHpPYETCS INPH UX COBMECTHOM MPUCYTCTBHU. OIHAKO
npu AecTBuM cMecu HemoHoreHHOro ITAB u pepMenTa nmunassl HabmogaeTcs HEOONbIIOE
CHIDKEHHE 00Ul CMOIMCTOCTU. YCTaHOBIIEHO, YTO HE3aBUCHMO OT MPUPO/IbI BEIIECTB BCE
peareHThI MPOABUIIM XOpOLIKe TUCTIEpTHpyloLMe cBoiicTBa. [lokazaHO CHIDKEHHE colepka-
HUS KOaryJIMpoOBaHHON CMOJIbI CPEAHUX pa3MepOB MPU OJHOBPEMEHHOM POCTE KOJUUECTBA
JUCTIEPTUPOBAHHON CMOJBI U NMPHU MPAKTUYECKU TOITHOM OTCYTCTBHM KPYITHBIX CMOJISTHBIX
armoMepaToB, YTO Haubojee Ba>KHO AJs oOeccMonuBaHua. TeHOeHLUS U3MEHEHUsI COCTO-
SIHUSL CMOJIBI TIPY IEMICTBUM CUHEPreTU4Yeckol cMecu HemoHoreHHbIX [TAB, BeposiTHO, 06-
ycaoBneHa 1u(pdy3roHHO-COMOOMITN3aINOHHBIM MEXaHU3MOM 00€CCMOIMBaHNUS. AHan3
obeccMoMBaroOLIero NeficTBUS BBIOpPaHHBIX PEAreHTOB M MX CMeCEH TOKasall, uTo UMEFo-
muecs MCCIIeNI0BaHusA MO NMpobJieMe CHIWKEHHS CMOJIMCTOCTH LEJUTIOI03bI cMecaMu dep-
MeHTOB ¥ ITAB He maroT McuepIblBaroLeil OIIEHKH M HEOOXOAUMO JAeTaibHOE UCCIeN0Ba-
HM€ MHOTO(aKTOPHOTO mporecca 06eCCMOTMBAHM.

Ansa yumupoeanua: Cmut P.A., Ilembsnuea E.1O., Aunpanosuu O.C. AHamus co-
CTOSHUS CMOJIBI NMPU 00€CCMOJIMBAHUM CYyJIb(paTHON JIMCTBEHHON NeJT0103bl // JlecH.
KypH. 2019. Ne 4. C. 168-178. (U3B. Bbici. yueb. 3aBenenwnif). DOI: 10.17238/issn0536-
1036.2019.4.168

Kntoueswie cnosa: 06eCCMOHI/IBaHI/Ie, 4acTUlbl CMOJIbl, CHHEPTCTUYCCKHUE CMECHU, MUKPOCKO-
ys, SKCTpaKUUA.

"Crarbsl ONMyOJIHKOBaHA B paMKaX pealu3alyy NIPOrpaMMbl Pa3BUTHS HAYUYHBIX >KYpHaJOB
B2019r
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Beseoenue

[Tpobnema «CMOJISTHBIX 3aTPyAHEHHWI», HECMOTPs HAa CBOXO MHOIOJIETHIOK
WCTOPHIO, TAK M HE HalllJla YHUBEPCAIBLHOTO U pajiiKanbHOro peuenus. Heobxoau-
MO pa3HOCTOPOHHE WMCCJIEIOBaTh BIMSHHE 00€CCMONIMBAIOIIMX 100aBOK Ha OCHOB-
HbIE MTapaMeTpPbl, KOTOPbIE MOTYT ObITh MH(POPMATHBHBI TP Pa3pabOTKe TEXHONOIHH
CHW)KEHUS] CMOJIMCTOCTH BOJIOKHHUCTBIX 10Ty (habpuKaTos.

[1Iupoko pacnpoCTpaHEHHBIH OIBIT MPUMEHEHUs NMOBEPXHOCTHO-aKTUBHBIX
Beniects (ITAB) pa3nu4HOl NpUpoOIbl B MpoLecce AeTUrHU(GUKALUHY IPEBECHHBI HE
naet TpeGyeMOoro ypoBHs COIep:KaHusi CMOJIbI B Cyb(aTHON Lesutonose [3, 17].

[TpriMmeHeHHe (epMeHTa JMnasbl 3a4acTyro MO3BOJSET YCHELIHO CHMXKATh
CMOJIUCTOCTh IEJUTIONO3bI, a TaKXkKe sBisgeTcs Oosee 3KOIOrM4YecKd Oe30MacHbIM
criocobom 1o cpaBHeHUIo ¢ [TAB [2], uTO COOTBETCTBYET HANpPaBICHUAM Pa3BUTHS
HAWJTyYIIMX JOCTYMHBIX TexHouorui [9, 12]. OgHako OH HE JIMIIEH HEAOCTATKOB:
BBICOKOM CTOMMOCTH peareHTa U yClIoBUi ero npumeHenus [14].

CoBmecTHOe ucnonb3oBanue [IAB u gepMeHTOB B BHIE CHHEPreTUYECKHX
cMecei npeanoaraeT jgydiinee odeccmonuarollee aeictaue. M3secTHO MHOKECTBO
pabot B 001acTH B3auMoaeicTBUsl aM(PUUIBHBIX COSIMHEHNH Pa3IMYHON IPUPO/IbI
¥ (epMEHTOB, B TOM uucie Junasbl. OfHaKO MPOTMBOPEYMBOCTD JaHHBIX HE MO3BO-
JIieT TPOTHO3UPOBAThH MOBEJCHWE TAKUX CUCTEM MPU NPOM3BOACTBE BOJOKHHUCTBIX
nonydabpukaros [13, 15, 16, 18, 19, 20]. B cBsi3u ¢ 3TUM HEOOXOAMMO MOJETHPOBA-
Hue npoliecca 3dhdexTruBHOrO B3aumoneicTeus B cucreme [TAB-nunasa.

He Bcerna Gonbluasi cMOJMCTOCTb LIEJUIIONO3bI MPUBOAMT K CMOJISHBIM 3a-
TPYAHEHUSAM. 3a4acTyto HeOOJbIIOE €€ KOJIMUECTBO IPOMOTHPYET 00pa3oBaHHUe CMO-
JISHBIX OTJIOXKeHHH. OcoOyr0 posib UrpaeT AUCTIEPCHBIM COCTaB CMOJISHBIX YaCTHII.
Menkue 4acTUIbl CIOCOOHBI 3a0MBaTh MOPbI MAPEHXUMHBIX KJIETOK, YTO IPUBOIUT K
HEBO3MOXKHOCTH HMX yIajieHHs U3 BoslokHa. CKomieHHe jke OONbLIMX YacTHULL MOKET
MOCITY>KHUTh «IIEHTPOM HapacTaHWs» arperaroB, KOTOpble BIOCIECACTBUM OCAMYT Ha
000pyIOBaHHH.

OcHOBO# co3naHus OO0 TEXHOJIOrMA 00eCCMOIMBAHUS SBJISETCA MCClle-
JIOBaHHE BO3/ICUCTBHS PEAreHTOB Ha MOKAa3aTe/ld COAeP KAHUSA CMOJIBI B LIEJUTIONIO3€.
Hactosimas pabora mocesiiieHa yCTaHOBJICHUIO CTENEHH CONIACOBAHHOCTH MEXKIY
JIaHHBIMH XMMHUYECKOTO ¥ MUKPOCKONUYECKOTO aHAJIU30B.

Obvexmul U Memoovl UCCTEO08AHUS

B pa6ote 6buTH BCTIONB30BaHBI 00pa3Libl Cyab(aTHON HEOENIEHOH TMCTBEHHON
uesunoso3sl («International paper», r. CBeToropck), mpyu NpOU3BOACTBE KOTOPOM IPO-
6siemMa OTJIIOKEHHU I cMOJTbI sIBJIsieTcs: Haubosee ocTpoil. CogeprkaHue SKCTPAKTUBHBIX
BELIECTB B LieJuTION03¢e coctaBuio 0,70 %.

O6eccMOMBAIOIIMMUA peareHTaMi ObUTH BBIOpaHBbI ClIAYIOLME BELIECTBA:
HenoHoreHHole [TAB oredecTBenHoro mpousponcrsa cunranon JC-10 (cmeck mo-
JIMOKCHUATHJICHIJTUKOJIEBBIX 3(DUPOB CHHTETHYECKHUX MEPBUUHBIX BBICIIMX >KMPHBIX
cimproB ppakipn C12—C14) u curTamMua-5 (CMeCh MOTHMOKCHATHIMPOBAHHBIX d(H-
POB MOHO3TAHOJIAMHU/IOB CHHTETHYECKHMX KUPHBIX KUCIOT KOKOCOBOTO Macna (pak-
i C7—C17), a Taxoke npenapar aunassl Lipex 100L («Novozymes», Jlanus). buo-
paznaraeMocTb HeroHOreHHbIX [TIAB cunTanona JIC-10 u cuHTamMmMaa-5 cocTaBiiseT
78 1 65...70 % coorBercTBeHHO [1].
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Ko1oM1IHO-XMMHUECKHE XapAKTEPUCTHKH BHIOPAHHBIX BEIIECTB ObLIM OMNpe-
JieJieHbl Ha OCHOBaHMM MCCIICIOBAHUS U30TEPM MOBEPXHOCTHOIO HATSKEHHMS, TIOJTY-
YeHHbIX METO/IOM OTpbIBa Kojblia ato-Hy u B pabore [10].

Jlns 06eccMOoNMBaHMS LEJUTFONIO3bI 2 T BO3YLLHO-CYXO0r0 1nosty(habpHKara Bbl-
nepxusand B 100 cm® pactBopa [TAB u3 pacuera 1 kr/t a. ¢. 1. M pacTBopa dep-
MeHTa M3 pacuera 0,5 kr/t a. c. u. npu Temneparype 60 °C B Teuenue 1 u. Ilocne
MPOMbIBKH AUCTUINIMPOBAHHOM BOJAOM CYLLUMIIM Ha BO3/yXe€.

Jlnst onipeiesieHust 0011ero KoJTMYecTBa CMOJTBI B LIEJUTHONI03€ TPUMEHSIIN CTaH-
JIapTHBIN SKCTPAKMOHHO-TpaBUMeTprueckuii meton [4]. Crenens obeccMoMBaHus
(CO, %) paccurThiBaIM N0 cieaytouel popmyre:

CO=100—| £2.100/,
E,

rae E u E,— maccoBas 10715 CMOJT M )KMPOB COOTBETCTBEHHO /10 Mocie 00paboTkn
LEJUTH003bI, % K a. C. 1I.

AnnutuBHbIM BKIan (AB) KaKaoro KOMINoHeHTa B 00€CCMOJIMBAIOLMX KOM-
MO3ULUSX:

AB = (0, CO) + (0, CO,),
re O, ,— 10715 KOMIIOHEHTOB 1 u 2 B ob6eccMoMBaroLeii CMeCH; COI, CO, — crenenb
obeccMoMBaHMs TIPH ACHCTBUH KaXKA0TO KOMIIOHEHTa B 00ECCMOJIMBAIOLIEN CMECH.

JlucriepcHbIii COCTaB CMOJISIHBIX YacTHLL B LIEJLIIONO03€ ONPEEISIM MUKPOCKO-
MUYECKUM METOZIOM [6, 8] ¢ MCMOJIB30BaHUEM CBETOBOIO aBTOHOMHOIO MHKPOCKOTA €
kamepoit «BMOME/I-6» (npenaparsl paccmarpuBaiy Ha okyasipe WF10X u obbek-
tiBax 10x0,25 u 40x0,65) npu nomotiy nporpaMmHoro obecnedenus «ScopeTecy.
Mertop 3aKTH04aeTCss B OKpalIMBaHUM YaCTHULl CMOJIbl CIIMPTO-all€TOHOBBIM PaCTBO-
pom mpenapara cynas-111 u noacyere koiMuecTBa YaCTHLL ONPENENIEHHOrO pa3Mmepa.
B cOOTBETCTBHH C AMCTIEPCHOCTBIO YaCTHL] CMOJ1a Oblila pacrpeiesieHa Ha ClIEAyrOIIHe
IpYINbL: IMCTIEPrUpoBaHHas (CBOOOIHAS), KOaryIMpoBaHHas (OceBIIast Ha BOJIOKHAX)
Y BHY TPUBOJIOKOHHas (KaricympoBaHHast). KoarymipoBaHHYI0 cMOJTy HAEHTHULMPO-
BaJIM Kak arperarbl, 3aKperjieHHble Ha BOJIOKHE (puc. 1); kancynupoBaHHas cMoJjia OKpa-
1IeHa B YKEJITO-KPaCHbIH LBET (pUC. 2); MCTIEPrUPOBaHHAS CMOJIA BIIVIAUT KaK MHO-
JKECTBO MEJIKUX YaCTHILI, PACTIONIOKEHHBIX HA HEOOJBILIOM yJacTKe BOJIOKHA (puc. 3).
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Puc. 1. Bun xoarynupoBaHHOU cMOJIbI: @ — pa3mep 7,5...25 MkM;
6 — pa3mep 5,0...7,5 Mxm; 6 — pazmep 28...165 Mxm

Fig. 1. Imagery of a Coagulated Resin: a — size 7,5...25 mcm;
6 —size 5,0...7,5 mcm; 6 — size 28...165 mcm

Fig. 2. Imagery of an Encapsulated Resin
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Puc. 3. Bun aucneprapoBaHHol cModbl (pasmep 10 5,0 MKkM)

Fig. 3. Imagery of a Dispersed Resin (to 5.0 mcm)

Ha ocHOBaHMM INpENIBAPHUTENILHOM CTATHCTHYECKOH 00pabOTKH SKCIIEPUMEH-
TaJbHOrO MaTepyana 1jis ONpeIe/IeHHs! TUCIIEPCHOTO COCTaBa CMOJTbI M 00€eCneueH s
3a7aHHOM TOYHOCTHU M HAZIeXKHOCTH OBII0 B3sTO 110 700 BONOKOH LiesuTono3bl. Komn-
YeCTBO CMOJTBI KaXIOM TPYIITbl OLEHUBAJIOCH B MIPOLIEHTHOM COIEPIKAaHHHU OTHOCH-
TeabHO 00paboTaHHOrO BOJIOKHA.

KonruecTBO JMIKUX BKIIOUYEHMI Ha BOJIOKHE HAMpPSMYIO 3aBUCHT OT 00bema
UCIIOJIb30BAHHOM MPOMBIBHOW BOZBI, JUIMTEIbHOCTH U MHTEHCUBHOCTH MPOMBIBKH.
CreneHb MPOMBIBKA KOHTPOIHUPOBAIIM CNIEKTPOGOTOMETPUUECKUM HCCTIEA0BAHHEM
TPOMBIBHBIX BO/I.

Pesynomamor ucciedosanus u ux oocyscoenue

IIpu nporHosupoBaHuk 5PGEKTUBHOCTH TMPUMEHEHHs pPa3IyHbIX amu-
(GUIBHBIX COEMHEHMI B Ka4eCTBE MHTEHCHHLMPYIOLIUX obeccMonyBanue 106a-
BOK ObLIO yOeIUTEeTbHO YCTaHOBJIEHO [5, 7], 4YTO MMEHHO KOJUIOMIHO-XMMUYCCKHE
napaMeTphbl SBJISIOTCS OOBEKTHBHBIMM KPUTEPHIMU UX No60pa B BUJIE CMeCel pas-
JIMYHOTO cocTaBa. KpuTuueckas KOHIEHTpauus MuLesioodpasosanus (KKM), no-
BEPXHOCTHAs aKTMBHOCTH, COMOOMIIM3UPYIOIIAst M SMYJIbIHpPYIOas cnocoOHOCTH,
ylle/ibHasi MHUIIEJUISPHAsT OBEPXHOCTh MO3BOJISIOT ONPENENIUTh ONTHMAJIbHBIA pac-
XOJI peareHTa, Mpeaornpenesor crabuamsupyromue ceoiictea IIAB u arperarus-
HYIO YCTOMYMBOCTb CMOJISIHBIX YaCTHIL.

[Mpu cmemenun I1IAB B ompeneneHHBIX COOTHOLUCHHWSX CIIEAYeT OXHMIaTbh
aKTHUBAIIUK KOJUTOWIHO-XMMHUYECKUX CBOMCTB. Tak, NpUMEHEHHUE CHUHEPTETUYECKUX
cMeceii IPUBOIUT K YJTy4IIEHHOMY MHKPO3MYJIbIMPOBAHHIO, CONOOMIM3ALMH C 00-
Pa30BaHUEM YCTOMUYMBBIX K KOATY/SLMH CUCTEM W MEHbIIEMY pacxoxy o0eccMOoIu-
BAIOIIMX PEareHTOB.

CoOTHOLIIEHHE KOMITOHEHTOB CMECH OBLIO BBIOPAHO B COOTBETCTBUM C yCTa-
HOBJIEHHBIM MAaKCHMAJIbHBIM CHHEPreTH4eCKUM 3(GQEKTOM MO OCHOBHBIM KOJLIO-
UHO-XUMHUYeCKMM xapaktepuctukam [10]. HauGomnbiuum cuHeprusMom obsanaer
cMech HenoHoreHHbIX ITAB cunranon JIC-10—cuntamua-5 B coorHomenuu 70:30.
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Taxoxe Gp110 ompeneneHo, 4To HauboTbIlee OTKIIOHEHHE OT aJIMTUBHBIX 3HaUYSHUH B
OunapHoii cmecu [TIAB—depMeHT HabonaeTcs npy NpeuMyIIeCTBEHHOM CofiepIKa-
Huu cuHTanona JIC-10 B xomnosuiwmu (70 %). BeiOpaHHbIE KOMITO3UIIUU ¥ WHIUBH-
ZlyabHble KOMITIOHEHTHI ObUIM MCCIIENOBaHbl B KAUECTBE PeareHToB, 00eCCMOITMBatO-
LIMX LEJUII0N03Y.
PesynbraThl XuMHUECKOTO aHalIM3a TpeIcTaBieHbl B Ta0m. 1.
Tabnuna 1

ObeccmonnBalolee AeiicTBHE peareHTOB

06 = Conepxxanue cmodnbl, % |  Crenens obeccMonuBanus /
e e K a. C. 1I. AaJUTUBHBIC 3HAYCHUA, %

Bes o6paboTku 0,70 -
Cunranon JIC-10 0,43 38 /-
CuHTtamua-5 0:57 18 /-
Lipex 100L 022 68/ —
Cunranon JIC-10—cunaTamun-5 (70:30) 0,22 68 /32
Cuntanon JIC-10-Lipex (70:30) 0,39 45/47

YcTaHOB/IEHO, UTO Jyylllee OOECCMOJIMBaHME B CJIyuyae HEMOHOT'€HHBIX
ITAB nocturaetcs npu MCHOJNIB30BaHMM MX B BHIE CHHEPreTHYECKMX KOMITO3MLMI
(daxTnueckoe obeccMONMBaHKE BHILIE PACYETHOTO aJJMTHBHOTO 3Ha4YeHUs Oonee
yeM B 2 pasa). Beicokas obeccmonmBarolas cnocoOHOCTh JMNa3bl CBA3aHa C
JIOCTaTOYHO OOJBIIMM COAEPIKAHWEM JKHPOB B COCTaBE 3KCTPAKTHBHBIX BELIECTB
JIUCTBEHHBIX Mopoa. OJHAaKO COBMECTHOE NpPUMEHEHHE JIMIa3bl C CHUHTAHOJIOM
JC-10 He mpuBeno K CHIXEHHUIO O0IIEH CMOJIMCTOCTH Cynb(paTHOW JMCTBEHHOH
LEJUIFONIO3bl [0 CPaBHEHWIO C HMHAMBHAYalbHbIMU BeulecTBaMHU. [lockonbky K
CMOJISIHBIM 3aTPYIHEHUSIM He BCerJa NMPUBOAMT MOBBILIEHHOE ofliee comepkaHue
CMOJIBI, @ COCTOSHUE, B KOTOPOM OHA HaXOAMTCS Ha BOJOKHE, TO Ui YTOUHEHUS
obeccMONUBalOIEro  AEHCTBUS PEAareHTOB OCYIIECTBIEH MMKPOCKONNUYESCKHH
MO/ICYET CMOJISTHBIX YAaCTULL, OKpalleHHbIX npenaparoM cyaaH-111.

Kak BuiHO 13 npuBeeHHbIX B Ta0. 2. JaHHBIX, KOJTMYECTBO KaNCyTMPOBAaHHOM
CMOJIbI, B 3aBUCUMOCTHU OT €€ pa3MepoB Bapbupyercd B npenenax 1,3...0,5 % wm
BOOOILIE HE MEHSIETCH.

Tabnuua 2

Cozlepmalme Kal'lch'll/lpOBaHHOﬁ CMOJIBI B LIEJIJIHOJI03€

Coneprxanue cMOIbL, %
ObeccMONUBaIOIINit peareHT
12...45 Mmxm >80 MKkM
Hcxomnas nemmonosa 0,3 1,7
Cunranon JIC-10 0,3 0,3
CuHtamMua-5 - 0,3
Lipex 100L 1,0 0,7
Cunranon JIC-10—cunaramun-5 (70:30) - 1.5
Cunranon JIC-10-Lipex 100L (70:30) - 1,5

BCJ'ICI[CTBI/IC TOI'0, YTO COACPIKAHUE NAaHHOIO BHJ1a CMOJIBI HAXOOWUTCA B IpEac-
JlIaX MOTrpeIHOCTH, NPH JajbHEHUIIeM aHaIn3e AXUCIIEPCHOIo cocraBa CMOJIbI B LIETI-
JIFOJIO3HBIX BOJIOKHaX OHA HE pacCcMarpuBalachk. bonee geransHO OBL10 MnpoaHaJIn3u-
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pOBaHO COJEpIKaHHe KOAryJIupoOBaHHOW W JAMCTIEPrHPOBAHHOM CMOJIbI. Pesynbrarsl
npeacTaBieHbl Ha puc. 4.

30 4
=S 25 4
] i
5 20 +
= [
B 15 4
()
=
= 10 1
%
B s
o} 0 ‘
Hexerisi Cunranon | CuHTaHON i
e’lm(x)u::ma Cunranon | CuHTamMmua Lipex JIC-10— AC-10- |
S JIC-10 <5 100L | Cunramua-5| Lipex100L
(70:30) (70:30)
llKoarynupoaaHHaﬂ (5...7 5 mxm) 0,0 0,0 6,0 0,0 14,0 10,3
® KoarynupoaHHas (7,5...25 Mkm) 18,3 12,0 7,7 9,0 6,0 63
® KoarynuposadHas (28...165 Mkm) 3,0 1,3 0,0 0,3 0,0 0,0
B JlucnieprupoBaHHas 6,0 273 15.7 11,7 19,3 2710

Puc. 4. ConepskaHue KoaryJMpoBaHHOM ¥ IUCTIEPrHPOBAHHOI CMOJIBI 110 1 Mociie 00paboTKu

Fig. 4. Content of Coagulated and Dispersed Resin Before and After Treatment

Kak BUIHO W3 puc. 4, B MCXOAHOM cynb(aTHON LEUIHONI03€ MOBEPXHOCTHAS
CMOJIa HAXOMTCS B OCHOBHOM B KOAryJIMPOBAHHOM COCTOSHUM C NIPUCYTCTBHEM 4Ya-
cTuLl GONbIIUX pazMepoB. DHHEeKTUBHOCTD AeHCTBUS 00€CCMONMBAKOIIMX PEAreHTOB
OLIEHMBAJIACh N0 YBEIHUCHUIO KOJMYECTBA JUCIEPrUPOBAHHON CMOJIBI U YMEHbLIIe-
HUIO KoarynMpoBaHHOM. HecMoTps Ha ciaGoe cHibkeHUe oOLIed CMOJIMCTOCTH TIPH
neiicteun cmecu cuHtanon JIC-10-Lipex 100L mo gaHHEIM MUKPOCKOMHYECKOTO
aHaM3a JIy4dIluM 00eCCMONTMBAIOLINM AeiCcTBIEM 00/1a1aeT MMEHHO 3Ta KOMIO3HU-
1M1, TaK KaK MPOLIEHTHOE COfIepXKaHUE AUCIEPrMPOBAHHON CMOJIbI YBEJIUUHIIOCH C
6,0 10 27,0 % npu MOJIHOM OTCYTCTBUH OOJIBLIMX YACTHULL KOAryJTMPOBAHHON CMOJIbI.

[Ipu nevicteuu cmecu cuntanon JIC-10—cunramua-5 (70:30) mpoueHTHOE CO-
JepKaHWe JUCTIEPrMPOBAHHOM CMOJIBI TIOAHANOCH b 10 19,3 %. BeposiTHO, 310
CBSI3aHO C TeM, 4TO o0eccMOiIMBalOIee NEHCTBHE JaHHOM CMECH MPOUCXOIUT 1O
1 y3MOHHO-COMOOMIN3AIIMOHHOMY MEXaHU3MY, YTO MOATBEPIKAACTCS JTaHHBIMU
0 CONMOOUIM3ALMOHHON cIOCOOHOCTH TUX cucteM [10].

KoarynupoBaHHasi cMoJjla UIMEET pa3Mepbl, KOTOPbIE MOTYT BapbUpOBAThCS OT
5,0 1o 165,0 mxm. Jlns ycraHoBieHus: 3GdeKTUBHOCTH 006€CCMOIMBAIOLIETO JIEH-
CTBMS PEAreHTOB ObLIO PELICHO Pa3/IeIUTh KOAryIMPOBAHHYIO CMOJTYy Ha TPU IPYIIbI
no pasmepam (puc. 1). B mepByto rpymniy BXOIAT YaCTHLbI pazMepoM 5,0...7,5 MKM.
VBenuueHHe MX MPOLIEHTHOTO COIEPXkKaHHsi TOBOPUT O CMOCOOHOCTH 06eccMOnBa-
IOIEro peareHTa pa3buBaTh KpPyMHbIE YacTHLbl Ha Oonee menkue. Bropas rpynna
COCTOMT M3 YacTHIl cpeaHero pasmepa (7,5...25,0 MKkM), yMEHbLIEHHE TIPOLEHTHOIO
CollepsKaHUsi KOTOPBIX TOBOPUT O TOM, YTO YaCTHULbI MEPEXOAAT B paspsa Aucnep-
TMPOBaHHBIX. B TpeThio Tpymniy BXOASAT arjioMeparhl, IZl€ CKOIUIEHHUE CMOJIbI Mak-
CHMalbHOE M pa3Mepbl MOTYT TPEBOCXOIUTh AuaMeTp BojokHa (28,0...165,0 Mkm).
[Tocne 06pabOTKK MOBEPXHOCTHO-aKTHBHBIMU BELLIECTBAMH WJIM JIMIA30M KPYMHbBIC
YaCTULBI KOAryJIMPOBAHHOM CMOJIbI JTMOO MCYE3atOT, TMOO0 MPOLEHTHOE CONEpIKaHHe
WX CTAHOBUTCS OYeHb Masio. Takas cMmosia AUCIeprupyeTcs Ha 4acTHLbl, COOTBET-
CTBYIOLIME BTOPOM WITK NEPBOM FPYIIIE, WK NEPEXOAUT B Pa3psijl AUCIIEPTUPOBAHHOM.
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Bo Bcex mpeacTaBieHHBIX CIydasx HAMHOTO YMEHBIIMIMCH KPYIHBIE CKOILUICHHS
CMOJIBI, CHU3MIIOCH IPOLIEHTHOE COJIEPYKAaHME YaCTHUIl CPETHETO pa3Mepa U yBEITUYH-
JIOCh MPOLICHTHOE COAEPKAHNE MEJIKMX YaCTHIl U JUCTIEPrUpOBaHHON cMmostbl. Hesa-
BHCHUMO OT IIPUPOJIbI BEILECTB BCE PEAreHThI MPOSBUIM XOPOILUE AUCTICPTUPYIOIINE
cBolicTea. CozepaaHie CMOJIBI BTOPOU IPYIIIBI CHU3UIOCH IPH JICHCTBUM CHHTAHOJIA
JC-10 na 34 %, cunramuna-5 — ua 58 %, Lipex 100L — na 50 %, npu AeldCTBUM CH-
Hepreruyeckux cmeceid cuutanon JC-10—cunramun-5 — ua 67 %, cuaranon JIC-10—
Lipex 100L — 10 66 %. YacTHIbI caMbIX KPYITHBIX Pa3MEPOB B OOJIBIIMHCTBE CITyYa-
€B HCUE3JIH MOJTHOCTBIO.

3axnrovenue

Hsyueno obeccmomnyBanie HeOETCHOH CyIb(aTHOM TMCTBEHHON LIEIUTFOI03bI
cMecsMH pepMEHTOB ¢ HeMOHOreHHbIMU [TAB 1 oka3aHo, 4T0, HECMOTPS HA HE3HA-
YUTENFHOE CHIDKEHUE OOILEro COIEpXKaHHsI CMOJIbI B IIEJUTIONO03¢, JICHCTBHE TAKUX
CHCTEM BIIOJIHE MOXKET ObITh 3P (PEKTHUBHBIM MPH OOPHOE € OCTATOUHON TOBEPXHOCT-
HOM CMOJIOH.
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Sticky inclusions in fiber often create a serious obstruction called as «pitch troubles». At the
present time there is no universal and effective method for their elimination. The proposed
approach of cellulose treatment with synergistic mixtures of surfactants and enzymes will
allow combining both traditional and progressive deresination technologies. The influence of
the mixtures of deresination agents and their individual components on the resin forms in the
sulphate non-bleached short fiber (leaf) pulp was analyzed to assess the functional efficiency

*The article was published in the framework of implementation the development program of
scientific journals in 2019.
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of these compositions. The target of research choice is due to the fact that pitch troubles par-
ticularly occur in the manufacturing of sulphate short fiber pulp. The total resin content of the
cellulose was determined by the extraction-gravimetric method. The resin forms (coagulated,
encapsulated or dispersed) were evaluated by microscopy. It has been established that the der-
esination action of nonionic surfactantsis mutually activated in the joint presents. However,
a small reduction of total resin content is observed under the deresination action of a mixture
of nonionic surfactant and lipase. At the same time, all reagents showed good dispersing
properties regardless of their nature. A decrease in the coagulated resin content of medium
size with a simultaneous increase in the dispersed resin amount and with the almost complete
absence of large resin agglomerates was shown to be most important for deresination. The
trend of resin forms under the effect of synergistic mixture of nonionic surfactants is proba-
bly due to the diffusion-solubilization mechanism of the deresination action. Analysis of the
deresination action of selected reagents and their mixtures has shown that the existing studies
on problem of reducing cellulose pitch content with mixtures of surfactants and enzymesdoes
do not give an overarching assessment, so a detailed study of the multifactor deresination
process is needed.

For citation: Smith R.A., Demyantseva E.Yu., Andranovich O.S. Analysis of resin forms in
the process of sulphate hardwood cellulose deresination. Lesnoy Zhurnal [Forestry Journal],
2019, no. 4, pp.168-178. DOI: 10.17238/issn0536-1036.2019.4.168
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