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B cTaTbe NpuBOAATCA pesynbTaTbl UCCNEAOBAHNS 3KCTPY3UBHON XMMMKO-TEPMOMEXaHNYECKOA Macchbl (IXTMM) u3
[peBecyHbl Tonons 6eneHoli. B pesynbTaTe nccnegoBaHNs yCTaHOBEHO:

MuKpocKonuyeckve nccnegosaHna BonokHa XTMM NoATBEPXKAAIOT MeXaHW3M MPeMMyLLEeCTBEHHOTO hrnbpunampo-
BaHWA ApeBecuHbl Mo cnoto Si. CpefiHe- 1 ANMHHOBONOKHUCTas pakumns SXTMM cocTtasnset 85-80% npwu cTeneHn nomona
24-43°LLUP. 3TOT (hakT NoATBEPXKAAeT Masloe YKOPOUeHVe BOMIOKHA NPY YBEIMUEHUN CTeneHn nomosa 6onee yem Ha 20°LLIP.

[lna ncnonb3oBaHus B KOMNo3uummn 6ymarn 1 kaptoHa XTMM pekomeHAyeTca pasmasnbiBath A0 npegenos 35 \®5°LLIP.
3amopaxmsaHne IXTMM, Kak ¥ BbICYLUMBaHWE, CHUXAET (IM3MKO-MexaHUYecKme nokasatenu B npegenax 10-15%. PekomeHay-
€eTcA, Mo BO3MOXHOCTK, nepepabatbiBate IXTMM cpa3y nocrne nonyyeHns, He NoABepras CyLUKe WY 3aMOPaXXUBAHWIO.

AXTMM #BnseTca LeN0N03HO-0YMaXHbIM BOMOKHUCTBIM MONY(HabpuKaToM, MPUTOAHLIM A1 UCMONb30BaHWA B
KOMMO31LUM MHOTUX BUAOB 6ymaru 1 KapToHa.

KnoyeBble Cnosa’', 3KCTPY3MBHaA TEXHO/OMMS, 3KCTPY3MBHaA XMMUKO-TEPMOMEXaHNYECKas Macca, MakynaTypHble BO-
JIOKHa, 6yl\nara ana FO(prIpOBaHI/Iﬂ, (*)VISVIKO-MEX&HW—IECKVIE nokasatenin, BOJIOKHO-KOCTPUYHaA Macca, XXeCTKOCTb 6ymarV|.

BsegeHuve

MpropuTETHLIM HanpaBfeHNEM Pa3BUTUA HayKW UM TEXHONOrUiA B NecHOM cekTope Poccuiickoli depepa-
LMW SIBNISIETCA MOBbILLEHNE KOMIMIEKCHOCTM UCMO/b30BaHWS PECYPCOB APEBECKHDBI 33 CHET MaKCUMa/IbHO BO3MOXX-
HO MepepaboTKM BCEBO3pACTarOLLMX MaOBOCTPEOOBAHHbLIX PECYPCOB [APEBECUHbI, OTXOAOB /1€CO3aroTOBUTE b-
HbIX 1 leconepepabaTbiBalOLLMX NPeAnpuATHiA [1].

OfHUM 13 HOBbIX MEPCMEKTUBHBIX HanpaBfieHnin UCMNob30BaHNS YKasaHHbIX pecypcoB ans Poccun aBns-
eTcs nepepaboTKa ApeBECHHbI HA Ma/IOTOHHAXKHbIX 3aBOAAaX B BOCTPe60BaHHbIN BuA LIBBIM —aKCTpy3nBHYIO XU-
MMWKO-TEPMOMEXaHNYECKYH ApeBecHYt0 Maccy (SXTMM) ¢ npumeHeHWeM 3KCTPY3UBHON TexHonoruu. HassaHue
TEXHOMOrMM U APEeBECHO MacCbl MPUMEHEHO aBTOpamu, UCXOAS W3 NpuHUMna paboTbl OCHOBHOW MalUWHbI -
[BYXLIHEKOBOIO (4BYXBMHTOBOI0) 3KCTpyAepa [2-3]. B Hem npedBapuTeNibHO MOArOTOB/IEHHAA Lena nojsepra-
eTCH OfHOBPEMEHHOMY MHOrOaKTOPHOMY BO3ZEWCTBUIO C MPEBPALLEHNEM B BOMOKHWUCTO-KOCTPUYHYHO Maccy
(BKM). OcobeHHOCTbIO NMOArOTOBKU LUeMbl SABASETCA MPONUTKA Lienoyvsto npu temneparype (70-90 °C) u Hop-
Ma/IbHOM aTMocepHoM fasneHuun. MonyyeHHas BKM nogpepraeTca nocnefosarte/isHOMY pasmosy, BHadale B
[Be-Tpy CTYMNeHW B AMCKOBbIX pagHepax Npu BbICOKON KOHUeHTpaumn (35—37%), a nocne —8 2—3 CTYMeHN B
OMCKOBbLIX padmHepax Npu cpegHet KoHUeHTpauun (6-9%) B maccy Tpebyemoii cTeneHn nomona (28-36°LLIP).
[Janee maccy MOXHO MCNOb30BaTL B XMWAKOM NMOTOKE A4/19 MPOM3BOACTBa bymary (KapToHa) Ha aHHOM npeanpu-
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HOro BelLeCTBa BbIBOAATCS U3 IKCTpyepa B Bue No60YHbIX NPOAYKTOB (0TX0LO0B). BbIxo4 OCHOBHOro npogykra
—3OXTMM cocTtasnset 80—85% 0T Macchbl ApPeBeCUHbI.
Llenb nccnefoBaHmst: yCTaHOBUTD BMsIHUE cTeneHn nomona AXTMM Ha MexaHWYeckue nokasarenv Gymaru.
3afavyaMu uccnefoBaHus ABUMNCS:
—onpegeneHne GrU3nNKo-MexaHN4eCKNX CBOMCTB MacChl;
—pOoBefieHNe MUKPOCKONUYECKOr0 MUCCeA0BaHNA KavecTBa Macchbl;
—onpefeneHvie AUCNepcUoHHONo COCTaBa Macchl.

3Kcr|ep|/| MEHTa/lbHaA 4acTb

MpegmeTom umccnepoBaHns 6bin obpaszey, IXTMM 6eneHoi 13 TOMONSA, NMPOM3BEAEHHbIA Ha KUTACKON
TEXHO/IOTMYECKON NINHWM.

®DU3NKO-MeXaHNYECKME CBONCTBA MacChl, XXECTKOCTb M MMKPOCKOMMWYECKME UCCNef0BaHMS BO/IOKHA Mpo-
BOAWN MO MeTOAMKaM, ony6/1KOBaHHbLIM B 1ab0paTOPHOM NpakTukyme [4].

[ycnepcuoHHbIA cocTaB Macchl NPOBOAMAM Ha npubope «AHanmsatop BookHa GUALSCKANIII» [5].

PesynbTaThbl U 06CYy>KAEHVE

Mpwn nccnefoBaHUM (U3UKO-MEXAHNYECKMX CBOMCTB MAcChl 6blnM MOMyUeHbl CefytoLime AaHHbIe: Bk
HoCTb 60%; >kecTKoCTb 99.6 en. Kanna; cteneHb nomona 24°LLP; conpoTuenieHne npogasnusaHuio 166 kla; pas-
pbiBHasA givHa 2850 m.

MWKPOCKONNYeCcKoe 1cCefioBaHe Macchbl NOKa3aHo Ha PUCYHKe.

[JaHHble (h131KO-MeXaHNYECKMNX UCMbITaHWIA MacChbl NOKa3blBAKOT, YTO JaHHOE BOMOKHO ABMSETCA TUMOBLIM
NpeLCcTaBUTENIEM XMMWUKO-TEPMOMEXAHUYECKON fpeBecHON macchl [6]. To ke noaTBEPXKAAETCH MMKPOCKOMUYe-
CKMMU uccnegoBaHmaMu. Ha MukpodoTorpagmsx OTYETAMBO BUAHBI XapaKTepHble IMCTBEHHONW [peBecuHe Bo-
NIOKHA: BO/IOKHA M6pMtopMa, CepLEBMHHbIE Tyyn (TOHKME 4/IMHHBIE) U cocy bl (KOPOTKMeE ToncTbie) [7, 8].

MukpodoTorpagum IXTMM 6eneHol
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BosiokHa ocTatoTC MasloM3MeHEHHbIMU (MasIoMoBPEXAEeHHbIMM), COXPaHAIOT A/IMHY U BbICOKYHO MOBEpX-
HOCTHYO aKTUBHOCTb [/15 006pa30BaHns MEXBOIOKOHHbIX cBsA3eli [9-11].

B cnepytowyx sKcrnepMmMeHTax nosyyeHbl KOMIMYECTBEHHbIE XapakTePUCTUKK aucnepcHoctn AXTMM. Yuu-
TbIBasl, YTO Onpegenaowmm 6ymaroobpasytowm (hakTopoM BOMOKHA ABNAETCS CTeneHb MoMOsa, BaXXHO 6bl1o uc-
CNefoBaTh BAWAHME CTEMEeHW NMoMosa Ha PPakLMOHHBIA cocTaB Macchbl [12-15]. [aHHble 0 CpeaHei BesMymHe pas-
MEPOB BOJIOKHA W BUAHWE CTENeHW NOMONa Ha (hpakLMOHHDBIA COCTaB MacChbl NPeAcTaB/eHbl B Tabnuue 1

Kak BugHo B Tabnuue 1, cpefHsas AnMHa BOMOKHa cocTasnseT 0.838 MM, mMcxoas M3 0OLLero MHTepsana
[JMHbI BOMIOKHa B gpesecuHe 0.5-1.7 mm. Mpu pasmone BOSIOKHa OT MCXOAHOM BennudmHbl 18 no 40°LLP oxmpae-
MO YBE/IMUMBAETCA [0S KOPOTKOBOMOKHUCTOW (hpakuum 0.20-0.53 MM, npupacTtaeT gons gavHbl 0.53-0.85 mm
Jonn ANMHHOBONOKHUCTBIX PaKLMA CHKAKOTCA, YTO NMOATBEPKAAET YKOPOUEeHMEe BOMIOKHA B NPOLIECCe pasmona.
Pe3ynbTaTbl WMCCMELOBAHMA MOKAa3aiM, YTO B TEXHOMOrMKM 3KCTpy3mBHOM IXTMM cnegyeT npegycmaTpuBath
MpoLeCChl 415 MaKCUMa/IbHOrO COXPaHEHUs! CXO4HOM ANMHbI BO/IOKHa [16, 17].

[nnHa BONOKHA WM CTeneHb MOMOMa HanpsAMY BAMAIOT Ha (DU3MKO-MeXaHU4eckue nokasartenu Gymaru
(kapToHa). Knaccuyeckas 3aBUCMMOCTb - YeM [/IMHHEe BOJIOKHO M 60fibLUe CTereHb rMomosna rno pexxumy npe-
VMYLLEECTBEHHO (PUOPUINMPOBaHNS NOBEPXHOCTY BOMOKHA, TEM Bbille (IU3NKO-MexaHUYyeckue rnokasarenu. Oco-
6eHHO BaXKHbI 3TV MOKasaTenM And TapoynakoBOYHLIX BUA0OB Gymarn u KaptoHa [18]. C uenbio yCTaHOB/EHNUS
OCHOBHbIX (DU3MNKO-MeXaHNYeCKMX nokasartenein ana IXTMM 6binu onpefeneHbl NokasaTenn, HOpMUpYeMble AN
O[HOro W3 rNaBHbIX KOMMOHEHTOB ropokapToHa - bymaru ans ropuposaHus (PAHOTUHT). Pe3ynbTatbl Uccne-
[l0BaHUA NpeLCcTaB/ieHbl B Tabnuue 2.

Kak BuAHO B Tabnuue 2, npu cTeneHyn nomona csbile 40°LLIP 9XTMM no nokasatensim COMpoTUB/EHUE
MpoLaBNM1BaHMIO, paspbIBHOE YCUWE Y paspbiBHaA A/IMHA 3HAYUTENBLHO MPEBOCXOAUT MaKynaTypy, a no nokasartesnto
COMPOTUB/EHNE N3NOMY —3HAUMTENbHO €ii yCTynmaeT. 3TO MOATBEPXKAAET BbICOKYH XECTKOCTb 6ymarn n3 100%
AXTMM. YuutbiBas, YTO MakynaTypHble BO/IOKHA 6osiee anacTuyHble, a BoNokHa AXTMM 04eHb XecTkue, pe-
3YNbTUPYHOLLMIA 3(eKT OKasbiBaeTCsA NONOXKMTENbHLIM. ByMara ans ropprpoBaHns NPou3BOAUTCS BOJee XKECTKOM,
obecneymBatoLLieli NOBbILLIEHHYO XECTKOCTb, a CNeA0BaTeNbHO, NPUAAET NyYllie MeXaHUYeCcKUe CBOWCTBa ropos-
Wykam [19]. B TexHonoruy 6ymaru Hy><HO TO/IbKO ONTUMM3MPOBATL COOTHOLLEHMe MakynaTypbl 1 OXTMM B KOM-
no3vumu BonokHa. CogepxaHve AXTMM B KOMMO3MLMM MOXXHO PekOMeHZ0BaTh B npegenax 30-50% [20, 21].

Ta6nv|u,a 1 Cpe,CI'HI/Ie BE/IMYMHBI OCHOBHbIX XapaKTepUCTUK MCXOAHOIo BO/IOKHA

CpefHaa gnnHa, Mm CpefHas WnprHa MKM CpegHuii thakTop thopmbl, % py6ocTb
AXTMM 0.838 29.1 90.7 185
[Jons BonokoH B 06Lein Macce, %

CreneHb nomona 18°LLP CreneHb nomona 40°LLIP
0.20-0.53 17.0 213
0.53-0.85 329 34.9
0.85-1.18 33.8 30.9
1.18-1.5 135 105
1.5 n BbILe 29 25

Tabnuua 2. 3aBUCUMMOCTb HOPMUPYEMbIX NOKasaTenei ans aIoTUHIa OT CTENEHW NMOMOA U COAEPXKaHUA
MakynaTypbl (Makynatypa MC-5b)

CteneHb ConpoTuBneHue
Komnosuuma nomona, Npofas/MBaHuio,

ConpotueneHne  ConpoTuBieHne

ConpoTueneHne PaspbiBHOe Pa3pblBHasA
NNOCKOCTHOMY  TOPLIEBOMY CXa-

msnomy, 4y.4.n. ycunve. H pginHa, M

°lP KMa okartuio, H Mo, KH/m
IXTMM 24 166 4 51 2850 239 1.64
100%
IXTMM 43 286 15 89 5580 345 2.27
100%
MakynaTypa 21 226 47 55 3570 - -
100%
AXTMM 31 251 31 66 4260 222 1.60
50% Maky-

natypa 50%
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Mpu nponssoacTee AXTMM BHauasie NONyYarOT «CbIpyto» Maccy, cyxocTblo 35-40%. BO3MOXHbI Bapu-
aHTbl NPOJaXN ee 6M3NEXALLMM NPeanpuaTUMAM 6e3 cylwkn o cyxoctn 90-92%. B 31MHee Bpems BO3MOXHO
3aMOpaXXMBaHMe Maccbl Y U3MEHEHWE ee CBOICTB. [N BbIACHEHUS BAMAHUA 3aMOPaXXMBaHMA MacChbl Ha (M3VKO-
MexaHU4ecKue rnokasatenv bymaru NpoBefeH IKCNEPUMEHT C «3aMOPaXKMBaHVEM-Pa3MOpPaXXBaHNEM. PesynbTa-
Tbl NpUBEAEHbI B Tabnuue 3.

Kak BugHO B Tabnuue 3, 3amopakuBaHWe MacCbl OTPULATENIbHO CKasblBAETCA Ha BCEX (M3MKO-
MexaHN4eCcKux Mokasatensix. Mpuyem CHWKeHMe MoKasaTesieil CyllecTBeHHO, B npegenax 10-15%. OueBWaHo,
YTO MpU NepeBO3Ke B 3UMHEE BPeMsA HEO6XOAMMO MPUHUMATL Mepbl 415 UCKMHOUEHWS 3aMOPaXXMBAHUA MaCChl.

Tabnmua 3. 3aBMCMMOCTb HOPMUPYEMbIX MoKasaTenei 4ns QTUHrA OT CTEMEHU NOMONA U COflePXKaHNs
MakynaTypbl (Makynatypa MC-5b)

CreneHb  ConpoTuB/EHWE
Komnosuums momona, nNpogasnusaiiuio,

ConpoTueneHe  Conpotue/eHne

ConpotuBneHne Pa3pbiBHOe PaspbiBHas
NNOCKOCTHOMY  TOPLEBOMY CXa-

usnomy, Y.4.N.  ycunve. H  gavHa, M

°iP KMa cxkatuto, H Mo, KH/m
AXTMM
100% 40 260 15 77 4900 288 2.05
AXTMM
100% nocne 38 236 10 64 4200 261 2.03
3aMOpO3KU

BbIBOAbI M peKOMeHAALMM

1 MuKpocKonunyeckume nccnefosaHus BosiokHa OXTMM MoATBepKAat0T MeXaHU3M MPeyMyLLECTBEHHOTO
(hmMepuNINPOBaHNA APEBECKHBI MO €00 Si.
2. CpegHe- M ONMHHOBONOKHUCTaA (pakus IXTMM coctasnser 85-80% npu cTeneHW nomona 24-

43°LUP. 3TOT (hakT NOATBEPXK AT MasIoe YKOPOUEHNe BOMIOKHA NPU YBENIMUYEHUN CTereHn nomona 6onee yYem H
20°LUP.

3. [Ana ucnonb3oBaHMA B KOMNO3UUMK Bymaru n kaptoHa OXTMM pekoMeHAyeTcs pasMasbiBath [0 Mpe-
genos 3575°LLP.

4. 3amopakusaHve AXTMM, Kak 1 BbICyLLUMBaHUe, CHUXAET (IU3NKO-MeXaHUYecK1e nokasaTenu B npeme-

nax 10-15%. PekomeHfyeTcs, N0 BO3MOXHOCTK, nepepabaTsiBaTt IXTMM cpa3y nocne nosyyeHus, He noasep-
ras CyLUKe Uv 3aMOpaXmBaHuIO.
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CAL PULP
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The article presents the results of a study of extrusive chemical-thermomechanical pulp (ECTMP) from bleached pop-
lar wood. As aresult of the study, it was established:

Microscopic studies of the ECTMP fiber confirm the mechanism of predominant fibrillation of wood along the S layer.

The medium- and long-fiber fraction of ECTMP is 85-80%, with a grinding degree of 24-43°. This fact confirms the
small shortening of the fiber with an increase in the degree of grinding by more than 20°.

For use in the composition of paper and cardboard, it is recommended to grind ECTMM to the limits of 35M6°.

Freezing ECTMP, like drying, reduce physical and mechanical properties within 10-15%. It is recommended, if possi-
ble, to recycle ECTMP immediately after receipt, without drying or freezing.

ECTMP is a pulp and paper fibrous semi-finished product suitable for use in the composition of many types of paper
and cardboard.

Keywords', extrusion technology, extrusion chemical-thermomechanical pulp, recycled fibers, corrugating paper, physi-
cal and mechanical parameters, fiber pulp, paper stiffness.
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