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j(YEOBbIH Bnaouuup Knustenmseeuu , ootonop 
m eXHU'-IeCKUX uay «, np otpeccop «aipeopu meXHOJlOZUU 

6yMoZU U Kop mOHO XUJHUKo-meXHOflOZU'-IeCKOZO ¢o­

«ynsmema Caukm -Ilemeptiypecxoeo eocyoapcmcenuo­
eo m eXHOJlOZU'-IeCKOZO y u ueep c umema pacmumenenu x 
nonuuepoe. Aemop 200 nayunux ny6J1UKOl!ZI'U, 6 m . '-I . 

4 MOHOZP O¢ uu U J0 y'-le6Hblx nocotiuii 

FEJTblfJAHj( ErjJttM j(Juumpue6u l l , ootonop mex­
HU'-IeCKUX HOy K, np oqieccop «aipeop u 6 uOmeXHOJIOZUU 

uu crnurnyma m eopemu uec eoii u npu rnaouoii XUM UU 

Ceeepu oeo (ApKIJ1U'-IeCKozo) ¢ eOepOJlbHOZO yuueepcu­

m emo UM eHU MB. Jlououocoea. Aemop 300 «ayunux 
ny 6J1UKOlfUI! , e m. '-I. 6 uouoepadiuii U 19 y '-le6Hblx no­

cotiuii 

EE3JIAKOBCKJfH Aumou Hzopeeu« , KOlIOU­

oam m eXHU'-IeCKUX naytc, eenepanunu u oup ekmop 

OA O «R 06Z0p OOCKUi i 30 eoO Cm eKJI080flOKHO». A6I110P 

30 Hay '-lHblx nytinukauuu, B m . '-I. OOHOlI MOHOZPO¢uu 

PYCAHOBA HamaJIbJI Onezoeua; MJlOOll/UZ! NO­

Y'-lHbn! compy o nu« n a iiopamopuu XU.klUU pacmumeu­

HblX 6UOnOJlUAIepOB Hucm umy m a 31<OJlOZU'-IeCKlIX npo­

6J1 ek l Ceeepa YPOJlbCKOZO om oen euusi PAR (e. Apxau­
zensc«) 

CbICOEBA Hamanun Bnaoauupoeua, «anou­
oam m eXHlI'-IeCKlIX HOy K, o o ueum Ko¢eOpbl m eXHOJlO­

euu lf eJlJlloJl03HO-6YMO:JICflblX npouseoocme uu cmumy­

m a m eopem uuecso ii 1I npuxnaouoii XUM UU C eBepNO?O 

(Apumuuecsoe o) ¢ eOepOJlbIlOZO ynueepcumema uueuu 

M.B. JIOMOIIOC060 . Aemop 60 uay-ocu x ny 6JnIKOl/U/i , 

e m . u. OOHOZ! uonoep aipuu U OBy X y '-le6Hblx noco6uii 

EPOBKO Ons ea Cmenanoeua, KOHOuOom 

XWVlU'-I eCKUX uay«, oo u eum na ti opam op uu XWlI UlI 

pacmum enunu x tnrononussepoe Hucmumyma 
3KOJlOZU'-I eCKUX np06J1eM Ceeepa Yp OJl bCKOZO 

om oeneuun PAR (e. Apxaneenec«) . A emop 100 HOy'-lHbIX 

ny 6J1 UKoz/UZ! , B m . '-I. OByx JHOHOZpO¢ u u U OOHOZO 

yu eiinozo nocotiun 

OlfEHKA l/JHJlbTPYlOmEH CllOCOEHOCTH MATEPHAJlA 
HA OCHOBE CTEKJlHHHblX BOJlOKOH 

B paoore npo senen a ou enxa qm JJbTpYIOll.J,ei1 cn oc0 6HOCTl1 Marepl1aJJa na OCHOBe creKJUIHHbIX BOJJOKOH, ac­

rron sayevoro ):(JI lI 0 4I1CTKI1 BO):(bI. Iloxasana B03MO)l{HOCTb ynan eu n s pa cr sopeuasi x B sone 3arp1l3 HeHl1M aa cs er 

I1X copfiunn u a BOJIOKHe. 

Kntou eeue CH 0 6 a : cmexnnnnsi e 60JlOK1-la, O'-lUCm Ka 60 0 bl , nepuaneanamuax o tcu cnseuoc m n, ¢ ufl bmpYIOUfGfl 

cnocoouocms. 

© n y60BblH B.K., Fem.rpaa n E.n., 6 e3JIaKOBCKUH A.M., Pycanosa H.a ., Cucoesa H.B., 6P0 13KO a.c.,2013 
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.Il.y60Bb1H B.K. H np. Ouenxa cPl1JIbTpYIOmeH CrrOC0 6 HOCTH MaTepHaJIa .. . 

nuuii 110 ­

'mumene ­
'KUX npo ­

' . Apxau­

, K0I10 U­

neXIIOJlO­

ucmumy ­
eeep noeo 
7Q usteuu 
ttuuauu ii, 
icotiuii 

auouoam 
r X lIMU lI 

mumym a 
0 7bCK0 20 

uayu nu x 
OOH0 20 

KOH, I1C­

sa ClJeT 

JYIOUf Ofi 

Bneneune. CTeKJUIHHble BOJIOKHa H M aTepH­

aJIb I aa HX OCHOBe UIJ1pOKO HCrrOJIb3YIOTC5I ,UJI5I 

y,UaJIeHH5I B3BeWeHHbiX 4 aCTHU H 3 )I{H,UKHX cpen 

MeTO,UOM qH1JIbTpaUHI1 . OTJII1411TeJIbHOH ocofien ­

HOCTbIO CTe KJI5IHH bIX BOJIOKOH 5IBJI5IeTC5I OTCyT­

CTBl1e I1X Ha6yxaHI15I B )I(I1,UKOH c p en e , 4TO c n o ­

co6CTByeT COXpaHeHl11O rrOCT05IHCTBa pasraepoa 

nop B cPl1JIbTpe 113 CTeKJI5IHHbI X BOJIOKOH 11 KaK 

CJIeJJ.CTBl1e nOBblWeH111O 3 cPcPeKTI1 BH OCTI1 npouec­
ca 04I1CTKI1. 

O,UHaKO I1HcPo p M aU I15I 0 COp6Ul10HHbIX CBOH­

CTBa x CTeKJI5IHHbIX BOJIOKOH rrpaKTI14eCKI1 OT­

cyT CTByeT B OTKpbITOH nevarn [1-3]. Panee npo­

aenenrrsre a BTOp aM I1 HCCJIeJJ.OBaHI15I rrocJIY)l{l1JII1 

OCHOBaHl1eM ,UJI5I npoaepxn B03MO)l{HOCTI1 I1C­

nOJIb30BaHI15I CTeKJI5IHHbIX BOJIOKOH npn 0411CTKe 

BO,Ubl OT pacraopenaux 3arp5I3He HI1H . )..l,ecPI1UI1T 

npecuoii BO,Ubl yxce c eii -r ac CTaHOBI1TC5I Ml1pOBOH 

np06JIeMoH. HeCMOTp5I aa see MHOro06pa3l1e pas­

JII14 H bi X MaTepl1aJIOB, npnronnsrx ,UJI5I cPHJIbTpoBa­

HH5I H 0411 CTKI1 BO,Ubl , aonpocu rrOJI Y4eHI15I BOJJ.bl , 

rrparormoii ,UJI5I rrHTb5I B OT,UaJIeHHbIX paii onax , 

c er OJJ.H5I 04eHb aKTYaJIbHbI. Hanpnvep, na ,UaqHblX 

y x a cr x ax, npl1 TYpl13Me 11 ,Upyrl1x BI1,Uax OT,UbIx a , 

He acerna ecrs B03MO )l{HOCTb 6paTb C C0 60H ,UO­

CTaT04Hoe KOJII14eCTBO 411CTOH BO,Ubl (oc06eHHO 

npn ,UJII1TeJIbHOM npefismamnr B,UaJIl1 OT I1CT04­

HI1KOB 4l1CTOH BO,Ubl). B 3 T l1X CJIY4a5I X, -r aute I1C­

rrOJIb3YIOT ,UJI5I nl1Tb5I Kl1rr5I4eHYIO pe-nryio BO,Uy , 

He y,UOBJIeT BOp5I lOm y lO Tpe60BaHI15I M K Ka4eCTBY, 

B nepBYIO onepens no conepscanmo Xl1Ml14 e CKI1X 

semecru. I10:noMy rrOI1CK M aTepl1aJIa, OTJII14alO­

merO C5I JIerKO CTblO, 3KOHOMI14HOCTblO , KOMrraK­

THOCTblO 11 BblCOKOH COp6UH OHH OH e M KOCT b lO 

rrpe,UCTaBJI5IeTC5I aKTY aJI bH biM . 

OObeKTbI If MeTo.ubl HCCJIe.uoBaIlHH. B xa-re­
CTBe 0 6 b eKT a I1CCJIe,UOBaHI15I HCnOJIb30BaJIH BO,Uy 

113 pexn CeBepHa5I )..l,BI1Ha. B HCCJIeJJ.OBaHH5IX s a 

OCHOBy 6blJIl1 B35ITbl Tpe6oBaHH5I K Ka1leCTBY n n­

TbeBOH BO,Ubl npmnrrsre C aHI1HH 2.1.4.1175-02 
[5]. Crenein, OqHCTKH pexaoii BO,UbI KOHTpOJII1­

pOBaJII1 rro XHM I14 e CKI1M rrOKa3aT eJI5IM , npen ­

CTa BJIeHHbI M B m06 JlULf e 1. )..l,onOJIHHTeJIbHO KOH­

TpOJIl1pOBaJIH Ka4eCTBO BO,Ubl, no c ozrep xcamno 

aJIIOMHHH5I BO s cex npofiax , B COOTBeTCTBHH C npn­

ponooxpaimstran HopMaTHBHbIMI1 ,Uo KYMeHT a MH 

(I1H)..l, <D 14.1:2:4.16 1-2000) [4]. 
Conepzcanue coe,UHH eHI1H xnopa B uccnenye­

MbIH nepnon rtaxce B HCXO,UHOH none He npeasnuan 

per n aaenrapoaannoro ypOBH5I, rr03TOM Y ,Ua HHbI H 

nOKa3 aTeJIb He KOHTpOJII1pOBaJIH B XOJJ.e I1CCJIe­

,UOBa HH 5I 11 H CKJII0411JIH H3 maonuuu 1. OTMeTHM 

Tatinuua J 
TPEEOBAHIDI K KNIECTBY IUITbEBOH: BQUbI HELJ,EHTPAJUl30BAHHoro BOnOCHAEJKEHIDI no
 

CAHnHH 2.1.4.1175-02
 

XHMH'IeCKHe noxasarenn HopMaTlIB MeTOJl oupenenenas 

ITepMaHraHaTHaH OKI1CnHeMOCTb, Mr /n B npenen ax 5- 7 ITaD. <1> 14.1:2:4. 154-99 

0 6IllaH )I(eCTKOCTb, Mr ':wB/n B npenenax 7- 10 ITo rOCT 4151-72 

' A mDMI1HHH OCTaTOlJHbl11 (AT), Mr/.uMJ He 60nee 0,5 ITH):( <1> 14.1:2:4. 16 1-2000 

Bonoponau il noxasarens , pH B npenenax 6-9 
pl-i-verp n ID60H MO.llenl1 co CTeKnJlHHblM 

anexrpoaov , norpenmo crs He 60n ee 0, 1 pH 

06maH MI1Hep3J1113aUI1Jl, Mr/n 
B npenenax 

1000-1500 
ITo rOCT 13273-88 

Xnopnnu, Mr/Jl He 60Jlee 350 ITo rOCT 4245-72 

Cyrn.rpar u, Mr/ll He 60ne e 500 ITo rOCT 4389-72 

* - He HopMHpyeTcH CaHITHH 
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1

JJ:y6cXHMIDI 

Ta6J1Ulla 2 
BJIIUlHI1E IIEPEMEHHhIX <1>AKTOPOB IIPOQECCA <1>I1JIhTPAQIfIf HA KAqECTBO Olfl1CTKI1 

PEqHOli BO)l,hI 

IICPCII1CHHblC 

<llaKTopbl npouecca 

<llHJlbTpOBamlH 

IIoKa3aTCJlH Ka<JCCTBa sonsr 

Ilepwaarauaruaa 
OKltCJlHCMOCTb, 

II1r/Jl 

COCtlUHCHltll 

aJlIOMHHHH, 

II1r/tlM3 

Ofiurasr 
IKCCTI,OCTb, 

II1Jl'3KB/Jl 

Orrru-recxaa 
lIJlOTHOCTb 

Bonoponnhi" 
nOKa3aTCJlb pH 

CKOpOCTb npcroxa, 

19,2 MJl/r·!·.1l1 H 
6,3 0,061±0,028 J ,8 0,050 6,5 

Ilosepxnocrn aa 
rrnOTHOCTb 

MaTepl1ana, 

0,08 r /cM2 

5,2 0,057±0 ,028 1,7 0,047 6,6 

06beMHall 

rrnOTHO CT b 

M aTepl·HlJ1a , 12 Kr/M J 

6,4 0,082±0,028 1,7 0,049 7,0 

Hcxozmas BO.lJ.a 19,6 0,398 3,2 0,450 5,8-6,0 
Dp, 

BbI):(em 

ratose, '-ITO opranonerrrn-recxae 11 MI1KP06110JlO­

rl1'-1eCKl1e XapaKTepl1CTHKI1 Ka'-leCTBaBOnbI Bpa60­

're He OueHHBaJIl1. 

ABTopaMH 6bIJIa I1CCJlenOBaHa q.JJ1J1bTPYfOW.a5I 

cnoc06HOCTb MaTepl1aJIOB aa OCHOBe CTeKJl5IHHbJX 

BOJlOKOH Pa3J1I1'-1HbIX MapOK. B matinuue 2 npezt­
CTaBJleHbI pesynsrarta I1CnbITaHI1M no onHOM 113 

HCCJlenyeMbJX MapOK. 

06cY)l(naeMble HI1)l{e pesyrn-raru npOIIIJII1 CTa­

TI1CTl1'-1ecKyID OUeHKy B COOTBeTCTBl111 C aopva­
TI1BHbIMI1 nOJlO)l{eHI15IMI1 neMCTBYlOw.HX crannap­
TOB MCO 2854:197611 ['OCT P 50779.21-2004. 

Pesyrn.rarur n nx 06cYJKJJ.CHne. Ha rtepsov 
arane I1CCJlenOBaHI1H HaMI1 6bIJI YCTaHoBJleH MI1­

HI1MaJIbHbIM yposeas HaBeCKH CTeKJl5IHHblX BO­

JlOKOH nJl5I <pI1JlbTpYfOw.ero CJl05I, n03B0JJ51fOw.eH 

o-nnuart, Bony no ypOBH5I , rapaarnpytourero x a-re ­

CTBO CaHTIHH no nOKa3aTeJl5IM nepnaaraaaruoii 
OKI1CJl5IeMOCTI1 , a ratose OnTl1'-1eCKOH nJlOTHOCTI1 

(A= 440 HM), KOCBeHHO OueHI1BaJow.eM UBeTHOCTb 

aozru no 11 nocne O'-lHCTKH (CM. pUCyHOK) . TaK 

Macca <PHJlbTpYfOw.ero MaTepl1aJla He MeHee 2,8 r 

n03B0JJ51eT CHI1311Tb noxaaarerrs nepaauranaraoti 

OKI1CJl5IeMOCTl1 no HOpMl1pOBaHHoro ypOBH5I 3Ha­

'-IeHI1H no CaHTII1H. TIPI1 3TOM COp6Ul10HHOH eM­

KOCTI1 onnoro <p11J1bTpa XBaTaeT nJl51 O'-lI1CTKI1 1 JI 

nOJIylJ 2 

60Bam: 
BOnbJ ynoBJleTBOp5IJOw.eH Tpe60BaHH5IM xa-recraa 

.uaHHbI: 
CaHTIHH no acev KOHTpoJll1pyeMbIM noxa sare­

narnxa 
Jl5IM. 

TbI cPHJ 
)lJl5I OueHKI1 BJII15IHH5I nepeveaasrx <paKTopOB 

nue cj
H OnTI1MI13aUHI1 npouecca <pHJlbTpoBaHH5I sapsu­

HOrr He 
pOBaJIH : CKOpOCTb <pHJ1bTpaUHI1 BonbI (MJI/MI1H), 

DOl 
aKTHBHyfO nnouiazn, noeepxnocrn BOJlOKHa (M2/r), 

O'-ll1CTKnosepxnocrayio nJlOTHOCTb BOJlOKHa (r /cn") 11 
onpene

06'beMHyfO nJlOTHOCTb <p11J1bTpYfOw.ero MaTepl1a­
O.uHOH: 

Jla (Kr/M3
) . 

JJY'-IemIlocne HCCJlenOBaHI15I nepaux npof 6bIJll1 non­
BO):(I1J1!1

TBep)l{neHbI TeOpeTl1'-1eCKl1e npenCTaBJleHI15I 11 no­
<jJeKTHEny-rennsre panee namn.ie. Hcxyccrseanoe nOBbI­
cPHJIbT~ ureune nJlOTHOCTH MaTepHaJla, CHI1)l{eHHe BbICOTbI 
OKI1CJI5l 

CJlO5I <pHJlbTpaUHI1, a 'raxzce CHI1)l{eHl1e aKTHBHOJ1 
nOKa33nnouiana nOBepXHOCTI1 naIDT HeCTa6l1JlbHbIe He ­
BI1JI 10 ynoanersoprrrensaue pesynsrarsr no onaovy 113 
3TOM IT 

OCHOBHbJX noxasareneir xa-recrsa O'-lI1CTKH BOnbI ­
aa O):(H

nepMaHraHaTHOJ1 OKI1CJl5IeMOCTH . 

3aMenJleHl1e CKOpOCTI1 <pI1JlbTpaUHI1 aanpo­

TI1B n03BOJll1JlO nOBblCI1Tb 3<p<peKTHBHOCTb npo­

uecca O'-lI1CTKH, '-ITO 3aKOHOMepHO 11 06'b51CH5IeTC}I Crr 
rroauutenaea BpeMeHI1 B3aHMoneHCTBl15I paCTBO­

peHHbIX B Bone COenl1HeHHM C rl1npo<pI1J1bHOJ1 no­ J.t 
BepXHOCTbID BOJlOKHa, T. e . npoueccu copouaa 2. 3 
nnyr ny-nue. 3.} 
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,LJ:y60BbIH B.K. Ii np, Ouenxa cPHnbTpYlOweH cnoco6HOCTI1 MaTepHana. . . 
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Macca cP11IlbTpa , r 

6 
BJlH5IHHe MaCChI qlHJlhTpOBaJlbHoro MaTepHaJla Ha nepstaurauaruyro OKHCJl5IeMOCTb (0) H OOTH'IeCK)'lO nJlOTHOCTh (6) 

ITpoBe,UeHHbIe HCCJIe,UOBaHH5I rr03BOJII1JIH 

BbI,UeJIHTb HeCKOJIbKO pe)J(I1MOB, n03BOJl5IlOruHX 

rrO.JIY'-IaTb cPl1JIbTpaTbl, y,UOBJIeTBOp5IlOruHe Tpe­

60BaHH5IM CaHITnH, HeKOTOpbIe H3 nOJIyqeHHbIX 

,UaHHbIX npe,UCTaBJIeHbI B matinuue 2. ,lJ,JI5I 60JIee 

narrrazmoro npe,UCTaBJIeHH5I 3cPcPeKTHBHOH pa6o­

TbI cjmJIbrpa, rrpe,UCTaBJIeHHbIe B matinuue 2 ,UaH­

nsre cpaBHHBalOTC5I C xapaKTepl1CTHKaMH I1CXO,U­

HOM He01.£HrueHHoH pe1.£HOM BO,Ubl. 

Ilocne onpe,UeJIeHH5I OnTHMaJIbHbIX yCJIOBHH 

O'-IHCTKH npHpO,UHOM BO,UbI Heo6xo,UHMO 6bIJIO 

onpenernrrs y,UeJIbHblH 06beM BO,Ubl , 01.£I111~aeMbIi1: 

O,UHOH np060M BOJIOKHa. ,lJ,II5I ,UOCTOBepHOCTH no­

ny'-IeHHbIX ,UaHHbIX 01.£I1CTKY pe1.£HOH BO,Ubl npo­
Bo,UnJIH no pe)J(HMy, nOKa3aBweMY cpeznnoro 3cP­

cPeKTnBHOCTb npouecca cPHJIbrpaUHH . K a1.£e CTBO 

epHJIbTpaTa KOHTpOJIHpOBaJIH no nepaaaraaaraoa 
OKHCJI5IeMOCTH, KaK Han60JIee 1.£yBcTBHTeJIbHoMy 

rrOKaJaTeJIlO. Y,UeIIbHbIH 06beM clH1JIbTpaTa COCTa­

BHJI 1000 MJI /r epnIIbTpOBaJIbHOrO MaTepnana. Ilpn 
3TOM rrepvanranaruaa OKHCJI5IeMOCTb OCTaBaJIaCb 

aa O,UHOM yposne ztaace rrpn yBeJIH'-IeHHI1 o6beMa 

CnHCOK .nureparypsr 

nponycxaeuoro 1.£epe3 MaTepHaJI cPHnbTpaTa, 3TO 

CBH,UeTeJlbcTByeT 0 TOM, 1.£TO peansnaa COp6UHOH­

Ha5I eMKOCTb .raxoro cPHJIbTpa MHOrO 60Jlbwe. 

3aKJIlOQeHHe. TaKHM 06pa30M , axcrrepaa ea ­
TaJIbHO 6blJla nO,UTBep)J(,UeHa BbICOKa5I cPHJIbTPY­

rouras cnOC06HOCTb CTeKJI5IHHbIX BOJIOKOH npa 
O'-IHCTKe BO,Ubl OT paCTBopeHHbIX 3arp5I3HeHHH sa 
C'-IeT HX COp6UHH . IToKa3aHa 3cPq)eKTHBHOCTb HC­

nOJlb30BaHH5I 06beMHOro MaTepHana H3 CTeKJI5IH­

HbIX BOJIOKOH , CKpenJIeHHblX Me)J(,Uy C060H CHJla­

MH eCTeCTBeI-IHOrO (rrOBepXHOCTHoro) CuenJIeHH5I 

B Ka1.£eCTBe cpencrsa, ,UJI5I 01.£HCTKH BO,Ubl. ,lJ,aHHbIH: 

MaTepHan COBepweHHO He TOKCH1.£eH, 3KOJIOrH1.£e­

CKH 6e30naceH, He HMeeT sanaxa, BbIIIYCKaeTC5I B 

nposn.nurrenuux MaCWTa6ax, 1.£TO 5IBJl5IeTC5I neco­
MHeHHbIM npenrayutecraora . 

ITo pesynsrarav Hccne,UOBaHHH: 6bIJIH ycra­
HOBJIeHbl orrruvam.nste YCJlOBH5I npouecca cPMb­

'rpaunn, aupafioranu pe)l(HMbI ,UJl5I ,UOCHDKeHH5I 

CTeneHH OlffiCTKH BO,UbI ,UO nopxntpyeworo ypOBH5I 

3Ha1.£e HHH no XHMH1.£eCKHM nOKaJaTeJI5IM. ITOJIY'-!eH­

usre ,UaHHbIe HCnOJIb30BaHbI B naTeHTHOH 3a5IBKe. 

l. f/,y606bl1"i B.K. CTeKJ151HHble BOnOI<Ha. CBOHCTBa H npnueneane. C n 6., 2003 . 
2. 3 0 K A.CP. Q)113HKO-XHMI1'leCKl1e CBOHCTBa CTeK JlllHHOrO BOJlOKHa. M., 1962. 
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,LI,y60XIIMHJI 

4. KOJlH<IeCTBeHHbIH xHMWleCK I1 H aaanus BO,U. MeTo,UI1 Ka BbInOJl HeHI1 Sl 113MepeHI1H MaccoBorr KOHueHTpaUHlf 
aJJ IO MI1 HI15J Bnpo6 ax mrrsesux, rrpnpoaa srx 11 CTO<IHbIX BO,U. TIH,l], <!> 14.1 ;2;4 .161-2000. M., 2000. 

5. f l1 r l1emj<IeCK l1e Tpe6oBaHJoISl KKa<IeCTBy BO,UbI HeueHTpam130BaHHOro Bo,UocHa6)f{eHI1Sl. CaHDI1 H 2.1.4. 1175-02: 
YTB. rrr. roc. CaHI1Tap. Bpa<I OM P<!> 17. 11.02. BBe,U. B,UerrcTBlfe: 01.03.03. CaHI1TapHa5J oxpana lfCTO<IHHKOB. MI1H3,npaB 
POCCH I1 . M., 2003. 
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