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NMPOU3BOACTBO ®UJIbTPOBAJIbHbIX
MATEPUANOB HA OCHOBE OTXOA0B UbnN

D.D.Yaycos, FO.H.I'epmanos,
000 «MHII «Duavmp»

ITpo6aema sdpdpekTHBHON yTIIIH3A-
LMH OTXOZOB HLEJUIIONIO3HO-OyMaXKHOMU
TPOMEIIIEHHOCTH aKTyajlbHa B cdepe
NpoMBILLIeHHO# 3Koornn. Hecmotps
Ha 3Ha4YMUTe/IbHBIE YCIIEXU, JOCTUTHYTHIE
B 3TOM HalpaB/IeHMM, 3afada yJaaBld-
BaHHMA M YTHIM3ALUH MEJKOro LieJUo-
JIO3HOrO BOJIOKHa M KOJUIOMAHO-JMC-
NEepCHOro NUIHMUHA, MPUCYTCTBYIOMIMX
B CTOYHBIX BOZax B BUIE B3Beceil, B Ha-
cTosilee BpeMsl MOJIHOCTBIO He pelLIcHa.
Meskoe LI€UTIONO3HOE BOJIOKHO, KOTO-
poe MPUCYTCTBYET B BUAE OTHOCHUTENb-
Ho rpy60ii B3BECH, OTAEAIOT B OTCTON -
HMKaxX WIM LHeHTpudyrax, U MnoaydyeH-
HYIO CTYIIEHHYIO CYCHIEH3UIO HalipaB-
JILIOT Ha IUIaMOHaKonuTeau. JIMrHHH,
COZIepXKalMICS B CTOYHBIX BOIAX B KOJ-
JIOUTHO-XUCIIEPCHOM COCTOSIHMH, HeE
ynaércsi yAajauTh KaK B OTCTOHHMKax
(ueHTpudyrax), Tak ¥ B npouecce 6uo-
Jjoruyeckoi oyuctku. Takum obpasom,
dbakTopamMu OTpULATEIBLHOTO BO3IEH-
CTBHS LEJUTIONIO3HO-6YMaXHbIX MPOU3-
BOICTB Ha OKPYXaIOLIyl0 Cpefly SBJ-
10TCSl KaK CQPOC MEJIKOro UeJUTIoNo3-
HOTO BOJIOKHA Ha LUIAMOHAKOMUTEIM,
Tak ¥ cOpoc B OKpyXalollylo cpeny
CTOYHBIX BOJ, COIEPXALUUX KOJUIOHTHO-
JXUCTIEPCHBIA JIMTHUH.

Becomas mpuuMHa Gecxo3siicTBeH-
HOTrO OTHOIUEHHMS K TepeYHUCICHHBIM
BbILLIE OTXOHAaM — 3TO OTCYTCTBHE TeX-
HOJIOTHYECKHX TPOLIECCOB MX Niepepabor-
KM, ofecrieYMBaIOLIVX IOJIyYeHHUE Cyllie-
CTBEHHOTO TOJIOXUTETEHOTO 9KOHOMH -
yeckoro 3¢ dexTa. YUUTHIBasA, YTO B Ha-
crosilice BpeMs GOJbILIOe 3HaYEHHE IIPU-
JAETCss 5KOHOMHYECKUM pbidaram yrpas-
JIeHWsI IPOM3BOJACTBOM, pa3paboTrka npu-
ObUIbHBIX METONOB YTWJIM3AllMy BhILLE-
YKa3aHHBIX OTXOIOB CIIocO6Ha npHBec-
TH K pelIeHHIO BBI3BIBAEMBIX 3THMH OT-
XOIaMH 3KOJIOTHYECKUX TIpobaeM.

YuuTbiBasi BBILIEU3IOXEHHOE, pa3-
paboraH TeXHOJNOTHYECKHH mpouecc
NPOM3BOACTBA BLICOKOKAYECTBEHHBIX
bUIBTPOBAIBHBIX MaTeEpUANOB HAa OCHO-
Be orxonos LIBIL.

HaponHoe X034iCTBO HCHBITHIBAET
OCTpYIO NOTPe6HOCTD B YIOBJICTBOPEHUH
ciipoca Ha (GUIBTPOBaJIbHBIE MaTepua-
JIbl KaK TI0 KOJTHYECTBEHHBIM, TaK ¥ IO
KaYeCTBCHHBIM MokasatesisiM. B cospe-
MEHHOM TeXHUKE U3BECTEH U MPUMEHS-
€TCsl 4pe3BhIYaiiHO UWIWPOKMH CHEKTP
$WILTPOBATBEHEIX MATEPUANIOB — OT BOM-
JIOKa, U3BECTHOTO CO BpPEMEH IPEBHEro
PuMa, 10 KOMITO3ULIMOHHEIX MaTepya-
JIOB Ha OCHOBE METAJUIOB M KepaMMKH
— kepMeros [1]. Hecmotpst Ha 370, Hau-
6onee pacrmpocTpaHeHHBIM (UIBTPO-
BaJIbHBIM MaTeprajioM GbUIa U ocTaercs
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H3ITOTOBJICHHBIX Ha OCHOBE

JHYHBIX QRIIBTPOBAJIBLHBIX MATEPHAJIOB

3HaueHHe nokasaTenel aAns uabTpOB,
HM3rOTOBJCHHBIX Ha OCHOBE:

IMokasaTemm 0TX0I0B repMaHcKo#
LENNON03b (uns TpoBa s HOM ¢ubpunos
H XJIONKA 6ymaru

OHALTPH! LI OMHMCTKY BO3AYXA )
Koadduumenr orcesa cranaapTHoi 99.8 99,0-99,5 99,0-99,6
kBapuepoi nmuimm, %
HauvaneHoe conporusieune, klia 0,8 0,8-1,0 1,5-3,0
I'pa3eeMKoCTs, KT 1,8 0,1-0,3 0,5-1,6

DOUALTPLI A1 OMHCTKK GeH3HHa
Kos¢dunuent orcesa cranpapTHoit 96 40-60 80-92
KBapueBoi nuiym, %
HauansHoe conpoTupaenue, klla 2,0 2,4-25 5,0-10,0
T'pR3eeMKoCTs, T 7,0 2,0-32 1,0-4,1

LIMPOKO U3BecTHast hunbTpoBabHad Oy-
mara. OHa OTHOCHTEJILHO fiellieBa 1 Ipo-
M3BOJVTCS B XOPOLIO OTPabOTaHHOM TeX-
HOJIOHYECKOM ITpoLeCCe U3 JOCTYITHO-
o CHIpb — LeJLMoN03bl. OnHako (-
TpPoBa/ibHAasA GyMara uMeeT HeJblH PsiJ X0-
POIIO M3BECTHHIX HEAOCTATKOB.
Bo-nepBbix, oHa obnamaeT BecbMa
OrpaHHYeHHBLIMH NOKa3aTe MU 3ddek-
THBHOCTH bwibTpoBanus. Tak, GpuibT-
PBI TOHKOM OYMCTKM TOIUIMBA ISl Kap-
OIOpaTOPHBIX GEH3WHOBBIX ABHIaTelei
[2], npousBoauMEBIe Ha OCHOBE (MIBT-
poBayibHOM OyMaru, uMmeloT Ko3dpduuu-
€HT OTCeBa CTAaHAAPTHOM KBaplieBoi

mbutH 40-60%, TO eCThb IPOIYCKalOT OKO- -

JIO MOJIOBHHEI 3arpsa3HeHuil. Elugé Huxe
k03¢ dpunueHT oTceBa Y DHUIBTPOB,
fpeIHa3HAYEHHBIX JUIsI OYMCTKY Macell.

Bo-BTophIX, pwiIsTpOBabHas GyMa-
ra uMeeT HeGONBILYIO I'PsA3eeMKOCTD.
Jlaxe HeOGoJbllIOi 00BEM 3arpsi3HEHUNA
BbI3BIBAET OBLICTPYIO 3aKyNOpPKY nop 6y-
MaXHOTO JIUCTA, IIPUYEM YaCTULIBI 3ar-
PA3HEHMIA 3aIEpXHUBAIOTCH B OCHOBHOM
Ha noBepxHocTH OyMmaru. M3-3a 3Toro
COMpoTUBIcHNE (HWILTPOBAILHOH GyMa-
I'M B TpoLecce IKCIUTyaTalul ObICTpo
BO3pacTaeT, U (QWILTP PaHO BBIXOOUT
U3 CTpPOSl.

B-TpeTsHX, MpoLlecC UTOTOBJICHHS
¢GunbTpoBaNbHON OyMard, Hepa3phIBHO
CBSI3aHHEIH C TPOU3BO/JCTBOM LEJUTIONO-
3bI, TpeGyeT MaccoBHIX pPYOOK jeca M
CTAaHOBHUTCS, KAaK YKa3bIBaJIOCh. paHee,
MCTOYHHKOM HMHTEHCHBHOTO 3arpsi3He-
HMS OKpYXalolUel cpensl.

ITONBITKY YCTPaHUTb TIEPEYMCIEH-
Hble HEJOCTAaTKH, CBOUCTBEHHBIE (DUIIb-
TpoBaNbHOI Gymare, MpUBeNIM K co3pa-
HUIO GOJIBLIOTO YHCJIa MATEPHaJIOB C
ByMaronoxo6Hol CTpyKTypo#, U3rOTaB-
JIMBaeMbIX Ha OCHOBE CHHTETHYECKUX
TOJIMMEPHBIX MATEPHAIOB. XapaKTepHBEIM
TIPUMEPOM CHAYXaT (PUIBTPOBajibHbIE
TepEropoJKH, U3roTaBjIMBacMbIe Ha OC-
HOBE BOJIOKHUCTO-TUICHOYHBIX NOJIUMED-

HBIX cBs3ylolwMx — ¢ubpunos [3, 4],
OTIMYaloLecs BHICOKOH 3¢ peKTHBHO-
CTBIO OYMCTKH PUWIBTPYyeMbIX cpex. On-
HaKo Mpolecc MPOM3BOACTBA CaMHX
¢ubpuaoB cBA3aH C HCITONb3PBaHHEM
CUIbHOACHCTBYIOIUUX SIOOBUTHIX Be-
HIECTB, TaKWX, KakK reKcaMeTWIeHaua-
MWH, UMEIOWMHA KJ1acc oracHOCcTH 1 mo
T'OCT 12.1.005-88 (4T0 B COOTHETCTBUH
¢ I'OCT 12.1.007-76 ykasbiBaeT Ha 4Ype3-
BBIYaMHYIO ONACHOCTH BEHIECTBa), M MM~
POKCH HaTpHs1, UMEIOLLUH Ki1ace oriac-
HOCTH 2 (BBICOKOOIIaCHOE BEIECTBO).
OnrH M3 OTXOAOB IIPOU3BOACTBA — Te-
pedraneBas Kuciora, obpasyomascs
TpH MOOOYHOH peakUMM — TUAPONU3e
JIUXJIOpaHTUIpUAA TepedraneBoil KUCIO-
ThI ¥ MMelOLLast Knacc onacHoct# 1. Ocy-
LIECTRIEHHE TaKOTO Ipoliecca HCKIo-
YUTEJBHO OMAacHO C TOYKY 3PEHUS KO-
Joruu. KpoMe Toro, crouMocTs U3roToB-
JIEHHBIX TaKUM o6pa3oM (WILTPOBaIb-
HBIX MaTepHajJoB HaMHOTO BhIILIE CTO-
UMOCTH PWIBTPOBAIBHOM OGymaru.

Houncku 10CTYNHOHM ChIpbeBOit 6a3bl
JUISL TIPOM3BOJACTBA BLICOKO3(PEeKTHB-
HBIX GUIBTPOBAJIBHBIX MaTepHaJIOB IPH-~
BeJIM K OTXOHaM LIEJUTIONO3HO-OyMax-
HOM, a TaKXe TeKCTWJIbHOMH IpOMBILI-
JIEHHOCTH. DTO CBIpbe NPaKTHYECKHU Bec-
MJIATHO (3aTPaThl CBA3aHBI TOJIBKO C €T0
TPAHCIIOPTHPOBAaHUEM U XpaHEHUEM), a
pacrnoyiaraeMbie ChbIpbeBbIe pecypchl 60-
Jiee YeM JOCTAaTOYHBI Ui YEOBJIETBOpE-
HMSI NOTPeOHOCTH B (HIBTPOBAIBHBIX
MAaTepUaslaxX BCEro HapoAHOTO X03sUCTBa
Haweii crpanel. Hanpumep, Bpatckuit
JIECOTIPOMBILLIEHHBI KOMIUIEKC €Xe-
CYTOYHO cOpachIBacT Ha LIJITAMOHAKOIH -
Tenu ot 30 go 90 T (B pacyere Ha «ab-
COJIIOTHO CYXO€ BEILLECTBO») MENKOro
LIEJUTIONIO3HOTO BOJIOKHA, COBEPLIEHHO
TOTOBOTO AJ1s1 NiepepaboTku B PUIBTPO-
BATbHBIC MaTepUaAbL.

M3 0TX0H0B TEKCTUIBLHOM IPOMBIII-
JICHHOCTH B pa3pabOTaHHOM Ipolecce
TIPOU3BOACTBa (PUITETPOBAILHBIX MaTepH -
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Puc. 1. Cxema npouzeodcmea (uabmpoeasbHbix MAMEPUAA08 U3 0mx0008 UEARHN03HO-
Gymaxcroti u mexcmuabholl npomviunennocmy: 1 — dozamop, 2 — cmecumens, 3 —
eanna, 4 — ycmpoiicmeo ynpaenenus, 4 — pesepgyap 060pomnoii 600bi

aJIOB HaXxOISIT IIPUMEHEHHNE TaKHE OTXO-
IIbI, KaK IyX TTOJBAJILHBIA TPYOHBIH U C
¢unbTpos (crangapt 1 mo FOCT 5159-
78) WM nyxX MOABaJIbHBIA TPYOHBIA M C
¢$unbTpoB ¢ nobasieHueM o 50% xu-
MHYECKOro BOJIOKHa (cTtanmapT la mo
T'OCT 5159-78), a TakkKe KaMBOJbHBIHA
xHomn. B Hacrosiuee BpeMsi yKazaHHBIE
OTXOIbI XJIONIKA He UCTIONb3YIOTCS B O~
XHOM ofObeMe M3-3a MaIOH JUIMHBI BO-
JIOKHA Y 3HAYUTEBHOM €ro HEPOBHOCTH.
[Inpoko pacmpocTpaHEHHBIH crocob
YTHIM3allH¥ 3THX OTXONOB — Ilepepa-
60TKa B OpraHuveckue yxobpeHus IIy-
TEM KOMIIOCTUPOBaHMsA, OMHAKO 3TOT Me-
TOl, KOHEYHO, HeNb3s NMPH3HATh liesie-
CcOOOpa3sHBIM C TOYKM 3PEeHUs HMHTEpe-
coB HapogHoro xossiicrBa. He MeHee
npo6eMaTUYHa YTHIM3aUHs KaMBOJIb-
HOTO KHOIIa, KOTOPbI BOOOLIE He IO~
[aéTcs GMONOrNYecKOMY passiokeHHuIo. B
TEKCTHIBHOM IPOMBILUIEHHOCTH BBIXOX
TyXa NMOABaJIbHOYO TPYGHOTO M ¢ HIIb-
TpoB cocranysieT 0,38%, a o6GLMiT BbI-
XOJI IIPUTOIHBIX JUIS POM3BOLCTBA QHIIb-
TPOBAJILHBIX MaTepHaloB OTXONOB —
Bonee 1% or Macchl nepepabaThIBacMO-
ro XJomKa, YTo B MacliTabax CTpaHbl
COCTAaBJISIET THICSIYM TOHH B IO,
IMpouecc npousBoacTBa GUIBTPO-
BUIbHBIX MATEPHAIOB U3 YKa3aHHBIX OT-
XO[0OB WiUTIoCTpUpyeTcs: puc. 1 U ocy-
HeCTB/IAETCA cieayloluM obpasom. OT1-
XOIbl 1EJUTIONIO3HO-0YMaXHOH M TeK-
CTHJIBHOM IIPOMBILUTEHHOCTH NOCTyIa~
10T B n03arop I, KOTOPEIit ocylIeCTBIIsI-
€T HO3UpPOBAaHKE HHTPEIUEHTOB (PUIIBT-
POBAJIBHOIO MaTepuaia B COOTBETCTBUH
¢ HeoOXOAWMBIMH TEXHHYECKUMH Xa-
PAaKTEPUCTUKAMH TIOCTEIHErO ¥ BJIaX-
HOCTBIO MCXOAHBIX BeluecTB. OTa03UpO-
BaHHBIE HHTPEAHEHTHI COBMECTHO C BO-
NIo# TIOCTYNaloT B cMecuTesb 2. CMelu-
BaHKe NMPUBOIUT K [OJy4eHHIO PaBHO-
MEpHOM CYCMEH3HH, NMOCTyNalomei B
BaHHY 3, B BaHHE IPOMCXOAUT OCaXhe-
HHUe CyCTIeH3MH Ha CETKE B OIpeieEH-
HOM TMAPOIVMHAMMYECKOM PEXHME, I

yTIpaBIeHUs KOTOPbIM CIYXHT YIpas-
nisolee yerporctBo 4. OCHOBHAs 4acTh
BOJBI M3 CYCITEH3HH MIOCTYTIaeT B pe3ep-
Byap 5 ISl TOBTOPHOTO MCIIO/Ib30BaHHS.
Bnaxuslif ocallok CyCIIEH3UH, MMEIo-
wui GopMy IUIOCKOro JIMCTa, NMOABEP-
raoT cyllKe B CYIIHIbHOM arperate 6. B
[polLecce CYIUKH TIPOUCXOAMT TIPOLIECC
¢u3MYecKoro CIIMBAHMUS BOJIOKOH, BXO-
ISIIUX B COCTaB (pHIIBTPOBaIbHOIO Ma-
TepHasa, BOXOPOAHBIMH CBA3IMMU U BaH-
JIep-BaalbCOBLIMU CWIAMHM, C IOJyYe-
HHEM JIUCTa TOTOBOTO (PHIbTPOBAIBHO-
ro MaTepuaja, yCTOHYMBOro K Iocne-
IYIOLIEMY YBIAXHEHHUIO.

Takum obpazoM, pu3HyecKas CyLi-
HOCTb MpOLecca W3rOTOBNECHUS (PUIIBT-
POBILHOIO MaTepuana CBOIUTCS K $op-
MMPOBaHMIO CJIOsi IOPUCTOrO OcajKa IpH
OCaXIEHUH TMOJMAMCIIEPCHBIX BOJIOKOH
U3 BOJHOM CYCIIEH3UH. ABTOpaM HacTo-
sulei paboTsl yoaioch nokasars [5], 4To
Ipy BecbMa OOIIUX IOMYLIEHUsIX Ha
PU3MKO-MEXaHHYECKUE XapaKTepUCTUKHI
HCIOJB3YEMBIX OTXOIOB U YCJIOBHSI PO-
BeJIeHHs OCAXICHHS STOT IIPOLIECC OMH-
chIBaeTcsl CUCTEMOM YpaBHEHUH cliefy-
JOLIEro BUIA:
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rae £(t) — OTHOCHTENIbHasg MOPUCTOCTb
dopmupymolerocs cinosi GUIBTPOBATDL-
HOTO MaTepHaa; t — BpeMs, €; o — IM-
nipudeckuil kodddunueHt (koadpou-
uueHT yrwiotHaeMmoctu), (Ia-c)!'; AP(t)
— repenaj AaBJeHUs, HPUIOKEHHBIA K
cJ1010 QWIBTPOBAILHOTO MaTepHuaa, [1a;
1 — TepeMeHHas MHTeTpUpOBaHHUs, UMe-
I0last pa3MepHOCTh BpeMeHH; P — 06-
WK nepenaz JaBieHus B FUApaBiInuydec-
KO CHCTEME TeXHOJIOTHYECKOH YCTaHOB-
KU IO OTHOUIEHUIO K aTMoc(hepHOMY
papiaenuio, [la; R — runopasnmueckoe
CONPOTHR/ICHUE MIPABIUYECKON CUCTe-
MBI TEXHOJIOTUYECKOH YCTAHOBKU IIpH
OTCYTCTBHH CJIOSI HHIBTPOBAIIBHOIO Ma-
Tepuana, [a.c-mM'; K — sMnupuyeckuii
K03GbduineHT, 3aBUCSIUMT OT GopMbl
M PacCIoJIOXEeHHs] BOMOKOH (PUILTPO-
BaJIbHOTO MaTepuasa; p — AUHaMHyec-
Kkuil Ko3¢pPUUUEHT BI3KOCTU BOJHI,
Tla.c; s — ymenbHas HOBEpXHOCTDb PuJib-
TPOBJILHOTO MaTepuana; mM*/mM*; n —
K03(hPHULMEHT, 3aBUCSIIMI OT TMApPO-
JMHAMHIYECKOTO PEXUMA ABVIKEHHS IHC-
MepcMOHHOM cpenwl; /(t) — TomwMHa
cnosl GUILTPOBAJILHOIO MaTepHasa, M;
8 — OTHOCUTeNbHas1 00beMHasl KOHLIEH -
TpaUMs CyCrneH3uu; w(t) — JHMHeWHas
CKOPOCTb OCaXXICHUS CYCTIEH3UH, M/C.

Haiitn aHanuTHYeCKoe pelleHHue
NMpHBeJEHHOM CHUCTEMBbl YpaBHEHHMH He
ymanoch. OfHaKo ycciiefoBaHUE YHCIeH-
HBIX peLUeHUH, TIOJIY4CHHBIX IIPY ITOMO-
wy 9BM, 1no3BoJHNO BLISICHUTb, YTO
nopuctocth GopMHUpYIOUIETrocs JIHCTa
¢uibTpPOBAJILHOTO MaTepHalla He IOCTO-
sIHHa, 4 BecbMa CJIOXHBIM o0pa3oM u3-
MEHSETCS 110 TOMMHE T1UCcTa QUILTPO-
BaJTbHOTO MaTepHana.

PacnpeneneHue MOPUCTOCTH MO
TOJIIMHE JUCTa GILTPOBAIBHOIO Ma-
Tepuala onpelenseTcs npoekuune ga-
30BOM TPaeKTOPUM CHCTEMBI Ha ILIOC-
kocTb (¢ —/). Cinou GUABTPOBAILHOIO
MaTepuaia, chopMupoBaBlInecs Mep-
BbIMM, TIpPHOOPETAIOT B UTOTE MMHH-
MaJIbHYIO TIOPUCTOCTD; CJIOU X€e, OcaxX-
JIeHHEM KOTOPBIX 3aBepliaeTcst GopMHu-
poBaHue IUcTa GUIbTPOBAIILHOTO Ma-
Tepuana, — MaKcuMaiabhHylo. Kpome
TOro, B 60JIee MOPUCTHIX CIIOAX PUNBT-
pOBaJIbHOTO MaTepuaja PUCYTCTBYIOT,
perMyllecTBEHHO, 6oJiee KpyNHEE
Mmopbl, 1 Ha0bOpOT.

@PunbTpoBaIbHBIN MaTepHal C Ta-
KOM CTPYKTYpOH MCIIONB3YETCs TaKHM
006pa3oM, 4Tobbl Hojiee MOPHUCTLIE CIIOH
SIBJISUTHCh BXOAHBIMHM, a MeHee IOpHC-
Thie — BBIXOOHBIMHU [UIS1 GUIBTPYEMOM
cpennl. D10 Mo3BOMSIET 0beceYuTh 3¢~
(heKTHBHYIO OYMCTKY PHILTPYEMOH cpe-
bl TIPY 3HAYUTESIbHOH IpsI3€EMKOCTH
¢uapTpa, Tak KaK KpYIHbIE YaCTHIbI
3arpsIBHEHU, cofepxaiuecs B QUIBT-
pyeMoii cpelie, 3alepXHBaloTCH BO BXOI-
HBIX cJios1X GUIBTPOBAIBHOIO MaTepHa-
J1a, a GoJiee MEJIKHE YacTHILBl, NIpoxoas
yepes KPYITHBIE NTOPbI BXOTHBIX CJI0EB, 3a-
IEPXUBAIOTCS B ITyOuHe PUIbTPOBAIb-
Horo Matepuana. [Ipu 3ToM, HecMOTpsI
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TEXHON0IuNA

Ha GoJIBLIOE KOJHYECTBO YACTHULL 3arpsi3-
HEHMH, 3alepXNBacMbIX QWIBTPOBAJIb-
HBIM MATEpPHajIOM, B KaXIOM CEYEeHUH
MOCTAEHETO OCTaeTCsd JOCTATOYHOE KO-
JIMYECTBO OTKPHITHIX NOp, 4ToOb! obec-
neynTs 3¢deKTHBHYIO paboTy dunsTpa.

L1t NOCTHXEHUST ONTUMATbHBIX 3K-
CTTyaTallMOHHBIX TTOKA3aTeNe B KaXAOM
KOHKPETHOM clydae HeoBXoaMO UMETh
onpeaeneHHOe pacripeieIeHHe TIOPUCTO-
CTM IO TOALUHHE PUIBTPOBANLHOIO Ma-
Tepuana, NpeJofpeaesieMoe IpaHylio-
METPHYECKHM COCTABOM 3arpsA3HEHMM
dunsTpyeMoit cpenpl. [ns nosyyeHust
3aJaHHOTO paclipelesieHHsT TIOPUCTOCTH
HeoBXOAHMO BBECTH B PACCMOTPEHHYIO
CHCTEMY YIpaBIAOILINi napaMeTp u(t).
TMpaxTHKa noKasblBaeT, YTo Haubosee 6
yROGHO yIpaBieHue 10 THAPABIHYeCKO-
MY COMpPOTHBICHHIO THAPABIHYECKOH
CHCTEMBI, T.€. NpeacTaBieHue R B Buje
(yHKLIUM BpeMeHU:

R = u(t).

B sToM ciiyyae 3afaya onpeleaeHus
ONTHUMAJIBHOTO peXHMa M3TOTOBJIEHHS
(HABTPOBANIBHOTO MaTepHata CBOAMUTCS
K KJIacCHYeCKOM BapMallMOHHOM 3ajaye
Flu(t)] -> max, rae F — dynkunoHan,
BbIPAXAIOLIAI 3aBUCHMOCTD JKCILIyaTa-
UMOHHBIX TTOKa3aTeneil KOHEeYHOR mpo-
AYKUMM OT YRpasiIeHus H (t). Pewenue
3TOM 32Ja4H OCYLIECTBUMO H3BECTHBIMHU
YUCJEHHBIMH METOJaMM C MCIOJIb30Ba-
HueM OBM. ®usuueckass peanusanus
ONTHMAIBHOIO YTPABICHUS! OCYUIECTB-
JI9€TCA YIPAB/LIIOUIMM YCTpOHCTBOM 4,
MOKa3aHHBIM Ha CXEMe.

OnucaHHBI# TEXHONOTHYECKHH
Tpoliecc YCMELHO BHeIpeH B Macco-
BOM Npou3poacTse Ha KuesckoM npen-
npuatun «Texnojnorndeckue GUILTPLI»
(YxpauHa). B xayecTBe cbhipbsi NpeAnpu-
SATHE UCTIONB3YET MEJIKOE LIEJUTION03HOE
BOJIOKHO, 00Opasyloilieecsi B KayecTBe
orxonoB Ha Mammnnckoit B® (CKuto-
Mupckas o61acTp), ¥ KOPOTKOBOJIOK-
HHUCTBIE XJIOMNKOBBIE OYeChl C MHOro-
YUCTIEHHBIX TEKCTHIBHBIX TIPEATIPUSITAM
Vxpaunsl u Poccum.

HNpouspoaANMBIH NPeANPUATHEM
«Texnonornyeckue GUILTPLI» 110 OIU-
CaHHOM TEXHONOTMH (HHUIBTPOBATBHBIN
matepuan «Tedma» ucnonbsyercs s
MPOM3BOICTBA CMEHHBIX QWIBTPYIOLIMX
snemenToB OTBA 240.260.40 — nag
OYMCTKM MOTOPHOTO BO3yXa B JBUIa-
Tessix asToMobuneit KamA3, CynepMA3
u Uxkapyc, a takxe puwistpos @TBA
36.60.40 — ansi TOHKON OYUCTKU GeH-
3MHa B KapOlOpaTOPHBIX ABUTATENAX
BHYTpeHHero cropaHusi. PunbTpoBab-
Hble 371eMEHThl M (PUIBTPEl Ha OCHOBE
duwisTpoBaIbHOrO MaTeprana «Tepma»
10 CBOMM 3KCIUIyaTallHOHHBIM ITOKa3a-
TeJAsIM NPEBOCXOASAT 3apybexHble aHa-
JIOTH Ha OCHOBE (PUIIBTPOBaIbHOH Oy-
Mard U puILTPHl Ha ocHoBe ¢ubpui-
HBIX KOMITO3HLHM, YTO WIUTIOCTPUpPYET-
csl TabIMueH.
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Puc. 2. Cxema KOMNACKCHOU YMUAUIAUUN OMX0008 UEAAI0A03HO-OYMANCHO20
npednpusmus: 1 — omcmoiinux nepeoii ouepedu, 2 — coopyxcerue Guoroeuueckoll
ouucmku, 3 — omcmoiinux emopou ovepedu, 4 — cmecumens, 5 — BAHHAS,

6 — pesepeyap wucmoti 600vi, 7 — Oepubpep, 8§ — dozamop cmoa, 9 — npecc

IToMumo mpowusBoncTsa (GUILTPO-
BaJIbHBIX 3/IEMEHTOB M (PWILTPOB Ha npef-
npusaTuy «TexHosoruyeckne GUIbTPLI»,
¢unbrpoBanbHblit Matepuan «Tepma»
peanu3yeTcsl YKPauHCKUM M POCCHHCKUM
noTpeGHTENsIM, KOTOPbIE C YCIIEXOM HC-
MONb3YIOT AaHHBIA Matepuan B BEHTH-
JWILIMOHHOM TeXHUKE (/11 OYUCTKH BO3-
[yxa), TIpUGOPOCTPOEHHH (LT OUHUCTKH
1IpoG ra3’oBbIX CMeceli B razoaHaIn3aTo-
pax), HedTAHOM U ra3oBOi MPOMBILLIIEH-
HOCTH (151 OUMCTKHM JOGHIBaEMbIX MOJIE3-
HBIX WCKOMAaeMbIX), BOLOCHAGXEHHH W
KaHATM3alM1 (Wit OYMCTKM BOJOINPOBOI-
HOM BONBI M CTOYHBIX BOX), METaJL1yp-
TMM M CBapOYHOM TTPOM3BOACTBE (MWisi
OYHCTKH TBUIEra3oBbiX BLIOPOCOB).

KoMrinekcHasi OLIeHKa BO3JeHCTBUS
Ha OKPYXAloWylo CpeAy TeXHONoruuec-
KOTO Tpoluecca NPOU3BoACTBa (PUALTPO-
palbHOro Matepuana «Tedma» y4uTbI-
BaeT cienylomme (akTopbl:

"1. 3aMeHa GUALTPOBATILHON ByMaru
puILTPOBAIbLHBIM MaTepuaiioM «Tedmar»
MPUBOJIUT K CHUXEHHIO MOTPE6HOCTH B
¢unbTpoBaIbLHOM GyMare W, Kak ciell-
CTBME, K COKpalleHuIo pybok Jjieca U K
CHWXKEHHMIO 3arpsI3HEHUsI OKPYXalollei
cpeant orxogamu LBIT. ’

2. Yrunusauus otxogos LIBIT u Tex-
CTHJIBHOW MPOMBILLJIEHHOCTY BeJeT K
CHIXKEHHUIO 3arpA3HEHUST OKPYXarowei
cpe/ibl YKa3aHHBIMU OTXOAaMH.

3. B psige obnacteit UCNIONb30BaHUS
¢unprpoBanipHOro Marepuana «Tedgpma»
€ro NpMMEHEHNE HeMOCPEACTBEHHO NP~
BOIOMT X CHIXEHMIO YPOBHS BbIOPOCOB
3arpsI3HEHUN B OKPYXAIOLIYIO Cpeay.

CobcTBEHHBIE BpEeHBIE BHIOPOCH! B
OKPYXaIoOlLy10 cpely OT IPOU3BOACTBA
¢unprpopanbHoro Matepuana «Tedmar
TIpaKTHYECKM OTCYTCTBYIOT. [IbiIeHue
TBEPABIX BEILECTB MPEAOTBPALLAETCS Y-
TEM MX nepepaboTKu BO BIaXHOM CO-
CTOSIHMH; BOOCHabXeHUe POU3BOACTBA
OCYILIECTBIISIETCS ITOJHOCTHIO 110 060pOT-

HoM cxeMe. EAMHCTBEHHBIM M MpPaKTU-
yeckd Oe3BpelHBIM BBHIOPOCOM B OKpY-
XAIOlIYIO cpeny sIBAsieTCs] BOASIHOM Iap.
K HemocTaTKaM OpraHu3aliy TeXHO-
Jlornyeckoro fpouecca Ha KueBckom
npeanpustin «TexHomornyeckue Guiib-
TPBI» MOXHO OTHECTH HeyJayHOe pas-
MellleHue MPOU3BOACTBA — €ro yaaje-
HUE OT UCTOYHUKOB chipbsi. Heobxomu-
MOCTb TPAHCHOPTHMPOBAHUSA OTXOHOB,
I7IaBHBIM 00pa3oM, MEJIKOTo LIEIIoN03-
HOTO BOJIOKHa C COAEPXAHUEM 10 5 Kr
BOABI Ha 1 Kr «aBCOMOTHO CYXOro Belle-
ctBa» U3 ManuHa B Kuep (paccrosiHue
okosio 120 xM), ABIsSIeTCS] HCTOYHUKOM
CYILeCTBEHHBIX U3IepXeK. TeM He MeHee
BHeIPEHIE NPOU3BOACTBA DIIBTPOBAIL-
HOFO MaTepuasia Mo ONMCAHHOH TEXHO-
JIOTMHM 0BeCeYHIIoO 3HAYNTENbHbIN 3K0-
HoMMYecKHH 3¢ dexT 3a cyeT oTKasa oT
npuMeHeHus1 GUWIBTPOBAIbHOM OyMaru,
BBO3MMOM W3-3a pyOexa.
CpaBHUTEAbHBI TEXHHMKO-3KOHO-
MUMUYECKHH aHaU3 pa3MYHbIX BapHaH-
TOB pa3MellleHHsT IIPOU3BOACTBA GWIb-
TPOBAILHOrO MaTepuasa 1o OHMCaHHOM
TCXHOJIOTMH MPHUBOAMT K BBIBOAY, TO
HauGoJlee Leiecoobpa3Ho pasMelLieHUe
Npou3BOACTBa B paauyce He Gonee 10
KM OT UeJUTIONO3HO-6yMaHOIo npea-
MIPUSITHS, YTO NO3BOJISIET OPTAaHU30BATh
ToIayy MEeJIKOro HeJUIIOIO3HOTO BOJIOK-
Ha B BuAE BOIHOM B3BecH MO TpyGo-
npoBody. 3HaYuTeJbHOE BJIMSHHE Ha
3KOHOMHUYECKYIO 3¢ (PeKTUBHOCTD PO~
W3BOJACTBA OKa3blBAIOT TaKXe YC/IOBUS
noJayd M CTOMMOCTb 3HEPreTUYeCKUX
Pecypcos, UCIIONb3YEeMBIX IJIaBHBIM 00-
Pa3’oM CYILWIBHBIM arperaTtoMm.
PasMeluenyie mpoussonctsa GUILTpo-
Ba/IbHBIX MAaTepyaNoB B HENOCPEACTBEH-
Holt 6im3socy ot npennpusaTys HBIT npu-
BOIMT K HEOOXOAMMOCTH PacCMOTpETh OT-
JIEJTbHO OIMH TIPAKTUYECKH BaXKHDIH CITy-
yaii NpUMEHEHUs (DUIBTPOBAIbHBIX Ma-
TEpUAJIOB OMTHCAHHOTO TUIIA — MPUMEHe-



HHE ISl OYMCTKM CTOYHBIX BOA LIEJULIO-
JIO3HO-6YMaXKHOTrO MPOU3BOICTRA.

BTOT ciy4yail XapakTepeH TeM, 4YTO
oTnajaeT HeoGXoMMMOCTE B KakoH-nnbo
TPaHCIOPTHPOBKE (DUIBTPOBATLHOIO Ma-
Tepuana. ClegoBaTesIbHO, CTAHOBSTCS He-
HYXHbBIMM TEXHOJIOTHYECKasl oTiepaLus
CYIIKM (WILTPOBAILHOIO MaTepHaia M
MIpeAHA3HAYCHHDBIN VIS BBITOTHEHHA JaH-
HOIt TEXHONIOTHYECKOH Oepaliiy CYILMNb-
HBI arperat, a TakXe CONYTCTBYIOLLIME
SHEPreTUYECKHUE 3aTPaThl, YTO Pe3Ko yae-
wensieT GWIBTPOBUTBHEBIN MaTtepua.

Bropoii ocobeHHOCTBIO paccMaTpy-
BaeMoro ciyyasi sIBsieTcsi pasMellleHre
6onpwuHcTBa npeanpuatuii LUBIT Ha
3HAYUTEIBHOM PACCTOSTHUM OT TEKCTUIb-
HBIX MPOU3BOACTB, OTXOALI KOTOPbIX —
BAXHBIM HHTPEIMEHT QWILTPOBANLHOTO
Matepuana. OIHAKO TPaHCIIOPTHPOBKHU
OTXONOB TEKCTWIbHBIX NPEANIPUATHH Ha
6onblUoe pacCTOsTHHE MOXHO M3bexaTb,
WCTIONIb3YSsl BMECTO YKa3aHHBIX OTXOLOB
IpeBECHOE BOJIOKHO, HCIIOJb3yeMOE B
fIPOU3BOJICTBE IPEBECHO-BOJIOKHHUCTBIX
it (ABII), yacto opranu3oBaHHOe Ha
LIEJLI0JIO3HO-0yMaXXHBIX TIPEATIPHATHSX.

UccnenoBanne 3¢ deKTHBHOCTH
o4yHCcTKH cTouHbX BoA LIBIT npoBomu-
Jioch Ha obpasuax GpUIbTpOBaNbHBIX Ma-
TEPUAJIOB, U3TOTOBJIEHHBIX U3 MEJKOro
LIEJUTIONIO3HOTO ¥ APeBECHOIO BOJIOKHA
6e3 mocnenyoueif cywuku. B pesynbrate
obHapyXeHO, 4TO HCCIeIOBaHHbBIE (hrib-
TPOBaJIbHbIe MaTepHaibl 3pPeKTHBHO
3alepXVBalOT B3BCLICHHBIH B CTOYHBIX
BOJAX KOJUIOMAHO-AUCIIEPCHBIH JIMTHHH.
KoadduuueHT otceBa JuruuHa xoneo-
netcst ot 50 1o 85% B 3aBHCMMOCTH OT
cocTaBa M ycnoBui nonydyerust Gbunbr-
POBaJIbHOTO MaTepHara.

WHTepecHBIM IOMOIHUTENIBHBIM pe-
3YJILTATOM UCCJIENOBaHUM OKa3aJicst TOT
¢aKT, yTo 3amepXuBaeMble (HILTPO-
BaJIbHBIM MaTepUaJIOM BELLECTBa, BKIIIO-
Yasi JUTHUH, OKA3THCh XOPOILWMH CBSI-
3yIOWHMU, TTO3TOMY OTpabOTaHHBIN

(GUIBTPOBAIBHBI MaTEPHANT MOXET ObITh
nepepaboTaH METOAOM MpECCOBaHHA B
nipouynbie JABIT 6e3 ucnonbs3oBaHus no-
MOJIHUTENIBHBIX CBA3YIOLMX THMa (eHo-
JI0- U aMMHOGOPMANTBAETUIHBIX CMOJI,
OOBIYHO TIPMMEHSAEMBIX B TIPOM3BOACTBE
JBII u npeacrarmsiiolmmx co6oii BecbMa
BpeAHbie BelilecTBa. Takum oGpasom,
JIpeBECHOE BOJIOKHO, OTBJICKaeMoe Ui
OYHUCTKM CTOYHBIX BOI H3 IIPOM3BOACTBA
JBII, BrmocneacTBMM BO3BpalllacTCs B
MPOU3BOACTBO M MOXeET OBITH Mepepabo-
TaHO B YKOJIOTHYeCKH uucThie JIBIT 6e3
HCIIOJIb30BaHMsI AOPOTOCTOSIILINX 1 Bpes-
HBIX CHHTETHYECKHX cMOJ1. [TonyueHHble
onucaHHbiM criocobom JIBIT no cpoeit
MPOYHOCTH TTOTHOCTH M BJIarocTOiKO-
CTH HE YCTYMAalOT IUTMTaM Ha OCHOBE
deHonodopManbIErHIHBIX CMOJI.
HiToroM BHITIOTHEHHBIX MCC/eAOBa-
HUH CTaJIo TIPOEKTHOE PEHICHHE CXeMbl
KOMIUJIEKCHON YTHJIM3allHM OTXONOB
LIBI1, xoTopoe MILTIOCTPUPYETCS pHC. 2.
CxeMa IpexycMaTpuBaeT COOpyXeHWe
LeXa KOMIUIEKCHOM YTHIM3alHH OTXO-
JIOB, CBSI3bIBAEMOTO TPYOOMPOBOAHBIMHU
JIMHHUSAMH C CYLLECTBYIOLIMMH OYMCTHBI-
MH COOPYXEHHAMH UEJUTIOJIO3HOTO Npo-
H3BOACTBA ¥ cywectByloumm LIBII.
OcafoK H3 OTCTOMHMKOB MeEpBOi
ouepeau I OUNCTHBIX COOPYXEHHUH Len-
JIIOJIO3HOTO NPOU3BOICTBA, COOCPXKALLMIA
MeJIKoe UEJUIIONIO3HOE BOJMOKHO (2-4%)
u Bony (96-98%), nocrynaer no Tpy6o-
MPOBOAY B LieX KOMIUIEKCHOH YTUIIM3a-
LMK OTX0HOB. B 3TOT Xe wex ¢ 3aBoja
JBI1 B BUZe BOXHOM B3BECH MOCTYMAET
no TpyboNpoBOAY JPEBECHOE BOJIOKHO,
nonayyaeMoe Ha aedubpepe 7. Menkoe
HEeJUTIOJIO3HOE M ApEeBECHOE BOJIOKHA
MOABEPraloTCs CMEILMBAHUIO B CMECH-
Telte 4, Nociie Yero MmoaydeHHas CycrieH-
3Us1 MCTIOJIB3yeTCS ISt M3rOTOBJEHUS
nucTta GUIBTPOBANTBHOIO MaTepualia B
BaHHe 5. [ToyyeHHbI GUIBTPOBATBHBIIM
MaTtepual UCINOJAB3YETCS IS OYUCTKH
CTOYHBIX BOJ, NOCTYIAIOILMX U3 OTCTO -

TEXHONOrns

HUKOB BTOPOit odepeay 3 OYUCTHBIX CO-
OpPYXEHHi1 LIeJUTIONI03HOTO MPOU3BOACTBA
(B CYILIECTBYIGHIEM BapHaHTE 3TH BOLb
cOpachIBAIOT HEMOCPEACTBEHHO B BOJO-
eM). OunileHHbIe CTOYHBIC BOAbI COGHM-
paioTcsl B pesepsyape 6, OTKYAa B Jajib-
Heliem cOpachiBaloTcst B BogoeM. Ot-
paboTaHHBI PUALTPOBATILHEIIX MAaTEPH~
a1, NOABEPTHYTHIA AUCNICPIUPOBAHHUIO B
BOJE, NMOCTYIaeT Ha Tpecc 9 3aBoda
BT, roe noxsepraetcs nepepaGorke B
TUIMTHl 6€3 HOMONHUTENBbHEIX H00aBOK
CHHTETHYCCKHUX CMOJ.

BHeapeHue npeaaraeMoro poekT-
HOTO pelleHHs] NO3BOJIUT He TOJIBKO CHU-
3UTh YPOBEHb OTPHULATEIBHOIO BO3AEH-
creus LIBIT Ha okpyxalowyio cpeny, Ho
U TIONMYYUTh CYUIECTBEHHBI# 3KOHOMH-
yeckUi 3¢dexT 3a cyer oTKaza oT npu-
MEHEHHST CHHTETHUYECKHX CMOJT U BBIITYC-
Ka 3KOJIOTHUECKH YMCTON TMPORYKLHH.
Ocraetcsi HalesATbhCS, YTO, B OTIMYME OT
MPOM3BOICTBA (PUIBTPOBAIBHOIO Mare-
puana «TepMa», naHHOE TIpeAIOXEHHE
He «yTeueT» 3a pybex U 6yneT BIepBbie
BHeapeHo B Poccun.
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