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NPUHIIUIIN ®OPMYBAHHS ITIOPUCTOI CTPYKTYPU
HEJIOJO3HUX OLJIBTPYBAJIBHUX MATEPIAJIIB

Ipoananizogano ma y3aeanvHeHO Jimepamyphi Oani npo npuHyuny Gopmyeants nopucmoi cmpyKmypu yeoao3s-
HUX QQimempysanvHux Mamepianie, wo eu2omosnaoms mpaouyiiiHum cnocobom. BugueHo enaug guoy yemnonosu,
8UOY | 6MICIMY HANOGHIOEAYA, CMYNEHI MIUBA MACU, meMnepamypu cyutinui, macu 1 M WineHoOCMI Ha napamempu
nopucmoi cmpyKmypu piiempyeansHozo Mamepiany, uo uzHauaoms 020 npoOyKMUGHIicMy | ceneKmuaHicnb.
Oyineno cmyninb 8nuey KOJICHO20 YUHHUKA HA 302abH)Y nOpucmicms, 06’°em i padiyc nop pirempyeansiozo nane-
Py i Kapmony.

Knrwouosei cnosa: yemonosza, Hanoguiogay, cmynine Maua, cmyniHb NPOKIEIOBAHHI, MeMNepamypa CYyWwinns, npe-
CY8AHHA, KANAHOPYEAHHA, WINbHICMb nanepy, cCmpykmypa nanepy, nopucmicme, paoiyc nop, 06’em nop, numoma
HO8EepPXHs 8ONIOKHA.

© Mosuanrok O. M., beminceka O. O., 2015.

Mocranoska npodJemn. CydacHHI aCOPTHMEHT IICTFOJNIOZHUX (iIBTPYBAIBHUX MATEpiajiB € JOCTATHBO IIH-
POKUM. IX BHKODHCTOBYIOTb 1751 OUMINCHHA H KOHICHTPYBAHHA PiAMH i ra3iB y 6aratboX c()epax JKUTTEMIATLHOCTI
JFOJTMHM, 30KPEMa Maike B YCIX raly3sx MPOMHCIOBOCTI. LlemronosHi GinsTpyBaNbHI MaTEpiaiy € KOPIYCKYJBIPHO-
MOPUCTHMH. BOHM 37aTHI 3aTPHMYBaTH YaCTHHKH, PO3MIp SIKHX OLTbIIMH, aHiX iXHINH moposuii kaHau [1].
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OCHOBHAMH KPUTEPISIMH CKCIUIyaTALIHHOI MPHAATHOCTI (PIIbTPYBAIBHEX MATEPiaiB € PUILTPYBAIBHI 1 TiApa-
BIIYHI (a€pOAMHAMIYHI) BIACTHBOCTI, IO BU3HAYAIOTHCS iX MOPHCTOIO CTPYKTYPOr0. [IprtoMy miana3oH KOJIHBAHHA
IUX BIACTHBOCTCH MOKE OyTH JOCUTH 3HaYHUM. [ minecnpssMoBaHOTO (DOPMYBAHHS €KCILTYaTAIHHUX BIACTHBO-
CTell (PiMpTPYBATPHUX MATCPiajiB 3AJICKHO BiJ TCXHOJIOTIUHHX 33744, IO BOHM MAKOTh BHPIIIYBATH (OUHINCHHSI,
KOHICHTPYBaHHS, (DPAKIIOHY BAaHHA) BAPTO 3HATH MPUHIHUIHA (POPMYBAHHS IXHBOI IIOPUCTOI CTPYKTY PH.

Meror0 craTTi € aHaN3 OCHOBHHMX IPHHIMINB (JOPMYBAHHS IOPHUCTOI CTPYKTYPH LEIIONO3HHUX (PIIbTpy-
BaJIbHUX MATEPiajiB, IO BUTOTOBILIFOTECS TPATHLIHHIM NANEpOPOOHHM CIIOCOOOM.

Buxaanx ocnosraoro matepiaiy. [lopucri Marepiami 3a OaraTbMa BIACTHBOCTSIMH BiJPI3HAFOTHCSA BiT MACHB-
HUX TBEPAHX TiJ Ti€i % XiMiYHOI MPUPOIM. [XHS MITLHICTL € 3HAYHO HMKYOK. 3aBIAKH HAABHOCTI MOP iXHi Mexa-
HIYHI BJACTHBOCTI, TEIJO- Ta EICKTPONPOBIAHICTD — TAKOX iHII. J{11 aacopOmiHHMX, KAaTAMTHIHAX 1 0ararbox
XIMIYHHX ITPOIIECIB BAXKIIMBE 3HAYCHHS MAIOTh BEJIMKA IMMTOMA MOBEPXHS, PO3BHHCHA B MOPAX, a AN KIHSTUKH IIHX
MPOLECiB — po3MipH mop [2].

Haii0inbm BaXUIMBIMHI XapaKTEPUCTHKAMHY (DIITBTPYBAIBHAX BHIB MAIEpPy 1 KAPTOHY € 3arajbHAa MOPHUCTICTH 1
paziyc Top, M0 BH3HAYAIOTH NMPOAYKTUBHICTH i CCJACKTHBHICTh TAKMX Matepiamis. [lopucra CTpykTypa mamepy 3
LEJFOJIO3H — 1Ie CKJIATHA CHCTEMA KaIllJIPiB, YTBOPCHA LIETIOJIO3HAMH BOJOKHAMH, IO MAIOTh BJIACHY KAIJAPHY
CTPYKTYPY 3 IIMPOKHM CIICKTPOM IIOP — BiJ JCKLUIBKOX HAHOMETPIB J0 JEKLTbKOX MiKpoMeTpis. Ilopu BOIOKOH €
TICPBUHHOIO CKJIAJJOBOI0 3arajJbHOI MOPHUCTOI CTPYKTYPH Mamepy. Y IPOIEC] BiAIMBAaHHA MAINICPOBOTO IOJOTHA 33
PaxyHOK BIJIbHOTO IIPOCTOPY MK BOJIOKHAMHE Ta iHITMMH KOMIIOHEHTaMH (POPMY€ETHCSI BTOPHHHA TIOPUCTA CTPYKTY-
pa manepy [3]. Tlopu (TOpO>KHUHH, 3aMOBHCHI MOBITPAM) 3aiiMaroTh oHAT 60 % 00’eMy mamepy, mpH LEOMY Ha-
CKpi3Hi opu (kaHAMH) — OH3BKO 2 %. Pyx piamHu ado ra3y uepes Marepian OyAc 3MiHCHIOBATHCA, KOTH mMOpH ado,
TIPUHAWMHI, YACTHHA iX CHOJIYYarOThCSL.

IcHY€ B32€MO3B’A30K MK TIOPHCTOIO CTPYKTYPOIO MANCPY W XIMIYHHM CKJIAA0M, MOP(OIOTIYHOK OYI0BOO H TC0-
METPHYHHMH PO3MIpAMH BUXiIHO 1e/071031. [1apaMeTpH MOPHCTOi CTPYKTYPH mariepy Macoro 110 r/M°, BHIOTOBICHOTO
3a OTHAKOBHX YMOB 13 HSPO3MEIICHOT IICTFOJIO3H Pi3HHUX BHAIB, HABSACHO B Ta0m. 1 [1].

Taommsa 1 — Biymme Buay neIi/I030 HA TAPAMETPH MOPUCTOT CTPYKTYPH manepy

Bua uemonosu
TToKA3HIK Cyme(arna nepeari- | Cymeparna | Cympditaa | Cymedaraa | Cymsdaraa

JPOJIi3HA XOJOJHOTO | BHOLICHA XBOHHA XBOHHA OCHKOBa

007IaropoHKCHHS BICKO3HA BHOLICHA | HCBHOLICHA BHOLICHA
IlinsHICTD, T/CM’ 0,24 0,25 0,33 0,36 0,33

JiameTp mop, MEM:

cepenHiit 7.9 6,8 6.0 5.2 1,7
MAKCHMAJTbHHUI 67,4 58,3 53,1 48,6 27.5
06’ eM NOp (CyMAapHHiA), cM/T 2,93 2,95 2,12 2,57 1,68
00’ eM KPYITHHX TIOP, cM/r 2.40 2,20 1,43 1,82 0,66

HatimMenmni mopu i cymapHu# 00’ €M mop Mae marip i3 Cyiab(aTHOi 0OCHKOBOI BUOIICHOI Nemono31. [10piBHIHO 3
HUM, Tarip i3 cye(iTHOI XBOITHOI BUOINCHOI IIETIFONI03M Mae cepeaHiil aiamerp mop v 3,5 pa3a, a MaKCHMAIbHUH
ixHil miamerp — v 1,9 paza Oinbimi, pu mboMy cyMapHuH 00’ eM nop Oinpinuii mume Ha 26 %. HaiOinpnmii po3Mip
mop 3a(ikcoBaHU A1 manepy 3 CyIb(aTHOI MEPEATiAPOTi3HOI UEMOI03H XOIOTHOTO 00IATOPOKCHHS, CCPeIHIN
Ppo3MIp mop skoro B 4,6 pa3a, a MAKCUMAJBHUH — ¥ 2,5 pa3a NEPEeBHINYIOTh aHAJIOTIYHI TAPAMETPH MATEPy 3 OCHKO-
BO1 nemono3u. CyMapHmit 00’ €M TIOpP 30UIBIIYETHCS TPH UHOMY Ha 74 %. OUeBHIHIM € TICPCBAXKHE 3POCTAHHS PO-
3MIipy mOp mepes IXHIM CyMapHHUM 00’ €MOM, iMOBIPHO, 32 PAXYHOK OJHOYACHOTO 3MCHINCHHA KiTbKOCTI mop. ToHKI
H KOPOTKi BOJIOKHA JIMCTSIHUX ITOPLT MICTATh BEJIHMKY KITBKICTh TEMILEIFONO3, TOMY € HEOAKaHNUMH 1711 BUPOOHHIIT-
Ba KPYIHOMOPUCTUX (PiIbTpyBaNbHHUX MaTtepianiB. OmHAK BOHU € JOCHTh KOPUCHUMHE L1 (POPMYBaHHA CTPYKTYPH
JIpiOHOTOpHCTHX TamnepiB. POPMYBAHHIO BHCOKONOPHCTOI CTPYKTYPH B IPOICCI BIAJMBAHHS TAIEPY CIPHAIOTH
Malbke BCl BUOH (Pi3HKO-XIMIYHOTO BIUTHBY HA ICITFOJIO3HC BOJIOKHO, OCKUIBKH BOHH CYNPOBOIKYIOTHCSA BHIAJICH-
HAM 3aJIMIIKOBOTO JITHIHY, TCMIICIIFOI03 Ta IHIMHX HU3bKOMOJICKY JLIpHHX (pakuii. Ocodmse Mmicue y ¢popMyBaH-
Hi OPUCTOI CTPYKTYPH IANEPy HAJNCKUTH JIY>KHIH 0OpoOII IeMF0N03), MO MOB A3aHa 3 HAOYXaHHIM 1 crerudid-
HOKO YCAKOF0 BOJIOKOH IMiJ Yac CymmiHHA [1].

VY TpagunikHIA TEXHOIOTI] BUTOTOBICHHS (DIIbTPYBATBHUX BHUAIB MATIEPY 1 KAPTOHY LIHYIOTHCS BOJOKHA 0aBO-
BHSHOI IICTIFONIO3H, IO MAFOTh IMIUPOKHH KAHAJL, 3ITHYTY CTPIMKOMOAIOHY ()OPMY Ta € 3HAYHO JTOBIIMMH, aHK BOJIO-
KHA JCPCBHOI 1ear0o3u. KpiM Toro, 0aBOBHAHA LEMOJI03a € XIMIYHO YHCTIMION), MA€ BHCOKHHA BMICT O-IICIFOJIO3H,
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Ta0mns 3 — Biiiie ¢TyneHss MUIHBA TEJI0JI03U HA TAPAMET PH MOPHCTOT CTPYKTYPH HATIEPY

HokasHuk Crynias vumsa, °I11P
15 20 30 40 50 60

I1inmbHicTs, r/cM’ 0,37 0,41 0,42 0,43 0,44 0,44
Jiamerp mop, MKM:

cepeaHii 4,2 3,0 2.4 1,8 1,1 0,9

MAKCHMATbHUH 61,6 53,1 49,0 459 38,9 33,7
06’ em nop (iHTerpambHHiL), cM>/T 1,47 0,80 0,08 0,50 0,44 0,37
IMuroma nosepxHA (3a Jeparinmm), M7/T 1,98 2,29 2.39 2.45 3,57 4,24

Jaui Tabn. 3 cBimyaTh MPO 3MCHINCHHS 3araJbHOI MOPHCTOCTI, 00’ €My H pO3MIpY HOP mamepy i3 301IbIICHHAM
cryneHs mumBa Macu. OIHOYACHO 3POCTA€ MHTOMA IOBEPXHS 1 BMICT ApiOHHX mop. Tak i3 3pOoCTaHHSAM CTYTICHS
mimBa Bix 15 g0 60 °IIP cepenHii AiaMeTp mop 3MEHIIYeThCs ¥ 4,7 paza, MakcumanbHui — v 1,8 pasza, 00’ em mop
3MEHIIYETHCS BUETBEPO. [InTOMA MOBEPXHSA P IBOMY 301IBIMYETHCS BBIYI.

[cHyroumit MexaHi3M ()OPMYBaHHS NAINEPOBOTO IOJOTHA MPH3BOJUTH A0 YTBOPEHHSI HIAPYyBATOI CTPYKTYPH.
Bonokna B mamnepi po3TamoByIOTECS, TOJOBHAM YHHOM, ITAPAJICIBFHO MOBEPXHI 1 HE MEPEILTITAIOTHCS 3 BOJIOKHAMH,
PO3TAIIOBAHMMH B IHONH MIONIMHI. 3 YIIITbHEHHAM MAIIEPOBOTO MOJIOTHA B IPECOBIH, a MOTIM B CYIIMIbHIA YacTH-
Hi MaIlMHK CTPYKTYPA IOJOTHA 3MIHFOETHCA: BiJ KOATYILIMIHHOI CTPYKTYPH A0 CTPYKTYPH HEPEIICTCHHS, /IE BKE
MOJKYTb JiaTH cun BaH-mep-Baanbca i cmabki CHam TSpPTS MK MOBSPXHAMH BOJIOKOH. L{g cTpykTypa mix 1ac cy-
LIHHS MTOCTYIIOBO NMEPEXOIUTh Y OLIBIN MIIHY aATe3iHHY CTPYKTYPY, B SIKIH OCHOBHHMH CHJIAMHE 3B SI3Ky MK BOJIO-
KHAMH € BOJHCBI 3B’S3KH, 4 CHJIA TEPTS JOCIATAIOTh CBOTO MAKCHMAIBHOTO 3HAUCHHS, OCOONMBO ITiA 4ac BHTOTOB-
JeHHA mopcTKoro mamnepy. Cyxwi mamip Mae HE THKCOTPOIIHY CTPYKTYPY, INO HE3BOPOTHO PYWHYETHCS I [Ti€F0
MexaHiuHoi cwmm. [IpecyBaHHA i CyIIiHHA manepy 3a0e3MeuyioTh YMOBH A 30IKEHHS BOJIOKOH, 3017TbIICHHS
3arajbHOI IUIONI KOHTAKTY MK HUMH 1 PO3BHTKY BCIX THIIIB MDKBOJIOKOHHOI B3aeMoil. UMM BHIIWIT THCK IPECy-
BAHHS, THM HIDKYOKO € TIOPHCTICTH MaTepy.

Bmme temmeparypu CymnHHSA Ha (DOPMYBAaHHS IOPUCTOL
CTPYKTYPH TANCPy MOKHA OLWIHUTH 32 Ta0u. 4 1 5. I3 migBHIICcH-
HSIM TEMIICPATypH CYINIHHS BIAOYBAETHCS 30LIBINCHHS ITOPHUC-
TOCTI # PO3MIpY TOP SIK I HETMPOKJICEHUX, TAK 1 MPOKICEHUX
3paskis [3]. I3 migBHINEHHSIM TeMIlepaTypu CymiHHA Bix 50 10

Taomns 4 — Bnime TeMneparypu cynriHHst
HEMPOKJICCHOTO Tanepy 3 cyJabQiTHOT
BHOL/IEHOT 1IE/TIO/IO3H HA HOT0 CTPYKTYPY

Temmepatypa| Paaiyc mop, Mxm

CYWNHHA, | naxcmma- N TI;[:TII))H?% 130 °C mopucTiCTh HENMPOKJICEHOTO TMArepy 30LMBIIYETHCS HA
°C meEmi | CPEAHIH ’ 43 %, MakcUMaNbHUM pagiyc mop — Ha 25 %. 3a aHaNOriYHOro

50 10.9 0.69 35.0 3POCTAHHS TEMIICPATYPH I MPOKICEHOTO TMANEPY 3 BHTPATOIO

70 127 076 35.8 kieto 1,5 % nmopucticTs 30impmyeTsest HA 18 %, MakCUManbHUH

%0 1 2’ 9 0’ 96 42’3 paziyc mop — Ha 9, cepemHiit — Ha 28 %. 32 HCBHCOKOT Temmepa-

. . . TYPH CYILIIHHS IMPCBAMIOIOTH MPOLICCH BHMNAPOBYBAHHS BOJH 13

110 13,9 1,09 47.0 30BHINIHBOI ITOBEPXHI IMOJOTHA, IO JO3BOJIIE 3HU3HTH IOPHUC-
130 13.7 1.10 50.1 TICTh. I3 MIBHIICHHAM TCMIICPATYPH PO3PUXIFOETHCA CTPYKTY-

Pa HCMPOKIICEHUX 1 MPOKIICEHHX 3PA3KiB mANepy 3 OAHOYACHUM 3HIDKCHHAM CTYIICHS MPOKJICtoBaHHA. i maHi cBia-
Yarh MPO AOUIIBHICT 3aCTOCYBAaHHA (POPCOBAHOTO PEXKUMY CYIIIHHS A/ ITIBHINCHHS IOPHUCTOCTI W MOMIPHOTO
PEKUMY — JUT TIANIEPY 3IMKHYTOI CTPYKTYPH.

Cepemniit po3Mip mMop mamepy v BOJOTOMY CTaHI CTAHOBHTH 35...70 MKM, MCII CYIOIHHA iXHIH PO3MIp 3MCH-
mryeTbest 70 25...50 MKM, MICTIS KaJaHAPYBAHHS, 3AJICKHO BIJ THCKY H BOJIOTOCTI IOJIOTHA HA KaJAHAPI, MOXKHA
JOCATTH PO3MIpY Top 5...15 MxM. Y OIIbIIOCTI TTECPATYPHHUX TKSPET 3a3HAUAETHCS, IO 3 MiIBHICHHAM THCKY i
Yyac KaJTaHAPYBAHHS MOPHCTICTH MANEPY 3MEHINYETHCSH BHACTIAOK PO3JABIFOBAHHSA TMOP. 3 YIIIIBHCHHAM TANCPy
cepenHill 1 MaKCHMAaNbHUH JiaMETPH MOP 3MEHIIYIOThCS (Tadn. 6). Tak i3 migsumeHHAM minbHOCTI 3 0,3 10
0,5 T/cM’ cepeHili miaMeTp MOp 3MEHIIYEThCA Yy 5,7 pa3a, MAKCHMATBHHE — y 2.7 pasa. IIpH mpOMY 3MCHIICHHS
MAKCHMANBHOTO TiAMETPA BIBIUi CIOCTEPIraeThes 3i 3MiHCHHAM IiMBbHOCTI Bix 0,45 10 0,5 T/cM’.

Ha (popMyBaHH: OPHUCTOI CTPYKTYPH Harnepy BIUmHBAcE i Maca 1 M°. 3 ii 36impmenmam Bix 70 10 150 t/m” cepe-
THil KiaMeTp mop 3pocTaey 2,9 pasa, Tomi Ak Bix 150 10 250 r/vM” BiH Maibke He 3MIHIOEThCA (TUB. TAGM. 6).

BucHoBKkn. AHa3 OCHOBHHX YHHHHKIB, MO (POPMYIOTH MOPHCTY CTPYKTYPY LCTFOIO3HHX (DiIbTPyBaIbHHX
MaTepianiB, 3aCBIIYHB NMCPCBAKHUH BILIHB MPOICCIB PO3MCIIOBAHHA LCIFONIO3H, MPCCYBAHHA W KATAHAPYBAHHI
MATICPOBOTO TOJIOTHA, A TAKOK BHAY HC/UTOI03H. CepeaHill AiaMeTp mop MOKHA 3MCHIIHTH MAIbKe BIT ATCPO PO3-
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MEIOBAHHAM MacH 10 60 °I1IP i Maiike BecTepo yimimsHeHHSM manepy Big 0,3 g0 0,5 r/em’. Lle cyTTeBo 3MiHHTH
CCJICKTHBHICTh MaTepiay.

Tabmms 5 — Biums TemMmeparypu CymiHHSI IPOKJICEHOTO TAnepy 3 cyab(iTHoi BuiiieHoi neonosn
HA 1{0T0 CTPYKTYPHIi BJIACTHBOCTI

TquepaTyc)pa Burpara kreio, % CryniHp npoxe- Pa/:liycv: mOp. MKM____ TopuCTiCTS,

cyminng, °C FOBAHHS, MM MAKCHMAJThHUIH cepeHii %
50 1.5 1.50 19.4 0.53 52.0
50 2.0 1.50 22.1 0.54 54.0
70 1.5 1.40 19.6 0.54 53.5
70 2.0 1.50 22.1 0.77 55.1
90 1.5 125 20.4 0.60 55.0
90 2.0 1.30 23.0 0.92 56.7
110 1.5 0.75 20.9 0.65 582
110 2.0 0.70 25.5 0.92 59.4
130 1.5 0.25 211 0.68 61,7
130 2.0 0.25 35.5 0.94 62.9

Ta6mmms 6 — Brums macn 1 M i IiILHOCTI HA APAMETPH NOPHCTOT CTPYKTYPH HATICPY 3 BHOLICHOT
CyJIbQITHOT 1ETH/I03H

Hokasmuk Maca 1 M°, T ILlinpHicTH manepy, r/cm’
70 100 150 200 250 0,30 0,35 | 0,40 0,45 0,50
ToBiHA, MM 0,17 0,25 0,37 | 0,50 | 0,62 0,33 0,29 | 0,26 0,23 0,21
JiameTp mop, MKM:
cepenHii 1,8 32 5.4 5.4 5.3 6.8 5,2 3.4 1.9 1,2
MAKCHMAJIbHHI 54,3 53,2 514 514 | 478 52,2 48,3 | 44,2 38,5 19,4

[Tix yac BHOOpPY CHPOBHHH 11 BHPOOHHUIITBA KPYIHOMOPUCTHX (DiIBTPYBAIBHUX MaTEpiaiiB Iepesary CIf
BiIABATH XBOIHIN ETFONIO31 MSPEa MUCTAHOK, CYIb(aTHIH — mepea CyIb(hTHO, 00IaroOpoIKCHIH — TIepe HEOO-
nmaropopkreHor0. Hapmakw, st (opMyBaHHS APiOHOTIOPHUCTOI CTPYKTYPH HEOOXITHO BHKOPHCTOBYBATH IHCTSIHI
HaTiB()aOPHUKATH, TOHKI CKJITHI BOJIOKHA. 3aMiHa CyIb()aTHOI MEPEATIAPOITI3HOL ICTFOIO3H XOJIOIHOTO 00Iaropo-
JUKEHHS Ha CyIb(aTHY OCHKOBY BHOLICHY Lemono3y B 4,6 paza 3MEHIIY€ cepeaHii xiamerp mop i B 1,7 pasza — ixaik
3aranbHAH 00°€M.

MeHnr cyTTeBHH BIUIMB HA MTAPaMETPH MOPHCTOI CTPYKTYPH MAIEPy MAFOTh IPOLECH CYINIHHS, MPOKJICIOBAHHS
¥ HAMOBHCHHA. J[J11 T ABUINCHHS TIOPUCTOCTI MATICPY JTOULIHHUM € 3aCTOCYBAHHA (DOPCOBAHOTO PCIKUMY CYIIHHSL.
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Movchaniuk O. M, Belinskaya H. O.
PRINCIPLES OF FORMING A POROUS STRUCTURE CELLULOSE FILTER MATERIALS

Published data about basic principles of the formation of the porous structure of cellulose filter media manufac-
tured conventional papermaking process were analyzed and summarized. The influence of the main factors (type of
pulp type and filler content, the mass grinding degree, the drying temperature, weight and density of 1 m” of materi-
al) on the parameters of the porous structure of the filter materials defining their productivity and selectivity was

7] —



Bicnuk Hayionansnozo mexuiutnozo yuisepcumemy Yxpainu «Kuigcokuii nonimexuiynuii incmumymy
Cepisn «Ximiuna inxcenepis, ekonozis ma pecypcosbepedicennsi». 2015. N [ (14)

studied. The impact of each factor on the total porosity, pore volume and range of filter paper and paperboard was
estimated.

The descending average and maximum pore size of the different types of paper pulp are in a row: sulphate
prehydrolysis cold refining — sulphate bleached viscose — bleached softwood sulfite — unbleached softwood sulp-
hate — sulphate bleached aspen. The fine fibers contribute to the reduction the pores diamete, the best results are
obtained by the use of glass fibers with a diameter less than 3 microns. Thin and short hardwood fibers are very
useful for the formation of a finely porous structure of the paper. Almost all kinds of physical and chemical treat-
ment of the cellulose fibers contribute to the formation of a highly porous structure because they are accompanied
by the removal of residual lignin, hemicellulose and other low-molecular weight fractions. Particular place belongs
to alkaline treatment of pulp that depends on swelling and shrinking of the fibers in specific drying conditions.

The impact of the pulp filling process on the porous structure of the paper is caused by the properties and the
amount of filler. The filler particles fill the inter-fiber spaces, reducing the interfiber interactions and increasing
porosity. The influence of the type and content of fillers on the parameters of the porous structure of paper with
specific weight 70 g/m” and a density of 0.44 g/cm’, obtained from bleached sofiwood sulfite pulp, was displayed.
The descending pore volume of the paper fillers are in a row: titanium dioxide — fine talc — kaolin — coarse talc.

The porous structure of the paper is also formed under the influence of variables manufacturing processes. The
total surface area of the fibers increases at beating process and, due to this, the number of free hydroxyl groups
increase which promotes interfibrillar interaction. The relative amount of small pores also increases with increas-
ing beating rate, the overall porosity volume and the pore size of paper decrease. The average pore diameter has
dropped at 4.7 times, the maximum — at 1.8 times, the pore volume — at 4 times with grinding level change from 15
to 60 °SR. The specific surface area doubled.

The existing mechanism of formation of the paper web results in the formation of the layered structure. The fibers in
the paper are arranged mainly parallel to the surface and are interwoven with fibers which are located in another
plane. With the densification of the paper web in the press and then drying part of the machine, the web structure
gradually goes from the coagulation to the weave structure, where van der Waals force and weak frictional force
between the surfaces of the fibers can act. This structure in the drying process is gradually transformed into a solid,
adhesion growth structure in which the main forces of the fiber bonds are hydrogen ones, and the friction force is at
its maximum value, especially in the manufacturing of paper with rough surface. Dry paper has structure irreversi-
bly destroyable by mechanical forces.

Paper pressing and drying provide the conditions for convergence of the fibers, increasing the total contact area
between them and the development of all types of interfibrillar interactions. The higher the pressure in the pressing,
the lower the porosity of the paper. At low temperature drying processes prevail evaporation of water from the out-
er surface of the web, thus reducing the porosity. With increasing drying temperature, total volume and pore size
Jfor non-glued and glued paper samples increase. It is shown that with increasing drying temperature from 50 to
130 °C non-glued paper porosity goes up at 43 %, the maximum pore radius — at 25 %. When the similar tempera-
ture raise for sized paper at a adhesive rate 1.5 %, the porosity increases at 18 % and a maximum pore radius — at
9 %. The structure non-glued and glued paper samples is loosened with a simultaneous reduction of sizing degree
at higher drying temperatures. It is advised to used forced drying mode to increase the porosity and moderate mode
for paper closeness structure.

Materials with high mass of 1 m” have the largest retention capacity and service life. Data on change of the porous
structure with an increase of paper weight from 70 to 250 g/m’ were presented. It is shown that the average pore
diameter increases at 2.9 times. For growing paper dencity, pore size has decreased. With increasing density from
0.3100.5 g/cmS, the average pore diameter is reduced at 3,7 times., the maximum diameter — at 2.7 times.

Analysis of the main factors revealed that the predominant processes in the formation of the porous structure of the
paper are beating, pressing and glazing of the paper web, as well as the type of pulp. When selecting raw materials
for the production of large-filtering materials, it is recommended to give preference to softwood pulp over hard-
wood, sulphate over sulphite, refine over unrefined, to apply a short grinding and not to involved glazing in the
technological process. For the formation of the small pore structure, semi-finished hardwood and other fine fibers
must be use, cellulose has to be grinded to high degrees, paper must be glazed, fillers and high temperature drying
must not be applied.

Keywords: cellulose, filler, beating rate, sizing degree, drying temperature, extrusion, glazing, paper weight, paper
structure, porosity, pore radius, pore volume, specific surface of fiber.
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