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3APAPCU3 TOJNNAJTAP ACOCUOA MAXCYJIOT OJinll KAHLUEPOIEH ACBECT
MYAMMOJNIAPUHUHIT EYUMU CUDPATULA

NOJNYYEHUE NPOAYKLMUN HA OCHOBE BE3BPEHbLIX BOJIOKOH KAK PELLEHUE
NPOBJIEM KAHUEPOIrEHHOIO ACBECTA

SOLUTION OF CANCEROGEN ASBESTOS PROBLEMS IN OBTAINING HARMLESS
FIBRE PRODUCTS

M.A.AxmapanuesB, U.P.AckapoB

AHHOMauus
Makonada acbecm ypHuza MuHepan monajapHu uwmnamub, mypnu KOMIO3UyuoH MaxcyrnommnaapHu onuw

Hamuxacuda acbecm acocuda KaHUEpO2eH
ycynnapu KenmupurnaaH.

XyCycusimnu moeapnap ypHuza 3KOMO2UK 3apapcus moeap Orull

AHHOMauus
B cmamebe rnipusedeHb! nymu rony4YeHus 3Komnoeuyecku 6e3epedHbix KOMMO3UUUOHHbIX Mamepuasnos Ha OCHoge
MUHeparibHbIX 80/IOKOH 83aMeH acbecm o codepxauweli KaHUepo2eHHOU NpodyKyuU.
Annotation
The article presents the ways of obtaining ecologic harmless composite materials based on mineral fibers in the

replacement of asbestos containing goods

TassHy cy3 ea ubopanap: wugep, acbecm, MuHepan mosna, 6a3anbm MmMosacu,3K0/102Usl,KOMIO3UYUS,

moeapnap.

Knroueenlie cnosa u ebipaxeHusi: wugep, acbecm, MUHepasibHOe 80J10KHO, 6a3anbLmoeoe 80JI0KHO, 3KOJI02Usl,

Komnosuyusi, npodyKyusl.

Keywords and expressions: slate, asbestos, mineral, fibre basalt, fibre filmenels, cement, ecology, composite,

goods.

KomnosnumoH maTtepuannap y3apo yH4ya
TabCcupnawmMangmraH, KUMEBUN XnUxaTaaH xap
xun GynmaraH KOMMNOHeHT(apanalima)napHUHr
XaXmun GupukmwmngaH xocun 6GynaguraH Ba
KOMMNoHeHTNnap Oup-bupmgaH aHuK derapa
Bunan axpanub TypaguraH matepuannapgup.

Xap  Kacu  KOMMOHEHTHWHI  3Hr XN
xoccanapu (MycTaxkamnuru, ennnuwra
yngamnunurn - Ba  Gowkanap)Hu - y3uga

My>KacCamnawTUPraHnury y4yH KOMMO3ULMOH
MaTepuannap YynapHuHr xed 6Gupura xoc
6ynmaraH kypcaTkmunap 6unaH ndoganaHagu.
OpaTga, KOMMNO3MUMOH MaTepuannap nnacTuk
(MeTann &kM HOMeTann — aHopraHuK Eku
opraHuK) acoc éku MaTpuua  xampa
Kylwunmanap: meTann KyKyHnapw, Tonanap,
NMNCMMOH KpucTannap, lonka nanpaxa, rasnama
Ba BolkanapgaH nbopat 6ynagu.
KomnosuunoH matepuwannap Typnapu: Tonanu
(Tonanap ékn WNCUMOH Kpuctannap 6unaH
MyCTaxKaMnaHraH); ONCNEePCUOH-3UYNaHraH
(ancnepc 3appanap 6unaH myctaxkammaHras)
Ba kaTnamnu (TypnuM Xun maTtepuannapHu
npeccnab ékun npokatnad onuHraH).

(MycTaxkammoBuu) Tonanapra mMarpuua
MaTepuanHy WUMANPULL; MycTaxkamnarmd sa
MaTpuua neHTanapura npecc-Kkonunaa Lwakn
Oepuw; KOMMOHEHTNapHM COBYK XxonaTaga
npeccnab, KEenuH KOBYLUTUPWLL;
MyCTaxkamnarmyra matpuuaHu nypkad, KenuH
KACULL;, KOMMOHEHTMAPHUHI  Kyn  KaTnamnu
neHTanapuHu anddysusa ycynuaa
navBaHgnaw; apmaTtyparnoByy 3reMeHTnapHn
MaTpuua 6OunaH Oupra npokaTkanaw Ba
X0oKasoniap Kupagu.

KomnosunumoH maxcynotnap asuauus,
KOCMOHaBTMKa, paKkeTacosnuKk, aBTOMOOUIb
caHoaTW, MalUMHACO3MNUK, KOH-pyda caHoaTw,
Kypyunuw,  Kumé  caHoaTth,  TYKAMAYUIuK,
KALUMNOK  XY>Kanurn,  yn-pysrop  TEeXHWUKacw,
paguoTexHuka, 3HepreTuka, KyByp wuwnab
YMKapULL Ba Oowka TapmMmoknapaa
KynnaHunagm [1,2].

Acbowmncep Ba Gapua acbect TyTraH
komnosuumanap 6up Katop Kamuunuknapra
ara:

1. BvpuHun pakamnu KaHuUeporeH, pak
XOCUI KNMNYBYN XYCYCUATUHWUHI Goprivri.

2. AcbectmaH TamépnaHraH wwndep

KomnoauumoH mMaTtepuannapHm
TaWEpnawHUHI  MyXUM  TEXHOOrMK
ycynnapu: apmaTypanoBiu

M.A.Axmadanuee—®ap/]y kumé kaghedpacu doueHmu, K.ch.H.
N.P.Ackapoe—-AHr/]Y kumé kaghedpacu npogpeccopu, K.¢b.0.
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(ToBap MaxcynoTnapu: Kysypnap, maTonap,
NCCMK-COBYKAAH XMMOSANOBYM MaHennap Ba
X.K.) BakT yTuwm  GunaH  WNEPHUHT
MUKPOCKOMNUK TeLlnKyanapura CyBHUHI Kupub
My3nawum  HaTwkacuga,  Y3UHWHr  cyBra
Yyngamnunuru Ba MyCTaxKammmk
XycycuaTtnapuHm nykotmd Gopagwn, acbectgaH
KMnnHraH wudep émFMp CcyBM Tabcupmaa
20+25% rava CYBHUHI WMMWUG  GyKuULLIN
xucobmngaH ofupnurn 24+28 «kr.gaH 30+32
Kr.raya ofmprawagw.

3. Nwnatnw gaBoMUANUIMHN y3anTupuLL
Makcagupa TalwKkym MyxUT TabcupuaaH XUMos
KANLW  YYyH TYypnu Xun xumos Kobuknapu
BunaH (KpeMHWUA OpraHuk nonumepnap, Typnu
nak, 6yéknap 6unan) KonnaHuwWW HaTuxacupa
YNapHUHT TaHHapXu 25+30% ra
KMMMaTnalagn.

4. AcBecT KOHMapWHWHI  Y36eKncToH
Pecnybnukacn xygyamga Wyknurn Tycannm,
Poccus Ba KosofucToH AasnartnapuaaH
KmmmaTt Hapxra — 1 ToHHacura 700 AKLU
ponnapura (KKC cus), xosupru 603op Hapxmaa
aca 1gonn x 8000 cym 6ynca, y xonga, 1ToHHa
acbectHuHr 6Gaxocn $ 700 x 8000,0c.=
5.600.000,0 cymra cotmb onub kenuHagn, 1
OoHa wudep wnwnab umkapuw ydyH 2,5 kr
acbect Ba 17,5 kr uemeHT xomaweécu (1kr
uemeHT =700 cym x 17,5 kr 6ynca), y xonga 1
OOHa  WWUMEPHUHr  TaHHapxugaru  ynyLwm
=12.250,0 cym 3apyp ©Oynagn. 1 pOoHa
WMGEPHNHT TaHHapxmaarn acGeCcTHUHr ynyLim
5.600.000 x 2,5 kr.=14.000,0 cym (45%) Hwn
Tawkun  3Tagn  Ba  wuUdep  HaAPXUHWHT
KMMmaTnawuvwmra onmb kenagu, SAbHM Oy
KypcaTkmd 6Gup goHa wudep yuyH =
(14.000,0cym+12.250,0cym) = 26.250,0 cym.
(MMrmpma oNTU MWHF MKKWA 103 3MSIUK CYM)HMK
Tawknn atagn. Acbowmndep mnwnad uvmkapu
TexHonornsacn 20%rava acbouemMeHT nonkacu
YMKMHOW cudbatmaa cyB OunaH YmkuTra YmMkuod
keTagn, 6y aca 20%ra SKMH MaxCynOTHWUHI

NyKkoTMAMLIN Ba 3KOSOrnK MYXUTHUHT
Oysunuwra onub kenagw.
Arapga nKTMCcoaun XnxataaH

camapagopnuruHn kypaguraH éyncak, acbect
acocugarn 1 pgoHa WUDEPHUHT Hapxu —

A.,=26.250,0 cym. 6ynca, uukuTra 4nMKMoG
ketraH 20%  MaxCynMOTHWUHI  WYKOTWUMMLLK
Mopenu

Bup onnuk nwnab Ynkapuwl KyBeaTu,

nucT/onura onvHca, y xonga oup onnuk gonga

xmcobra onuHca, y xonga Ha =26.250,0 x 20

=5.250,0 cymnuMk MaxcynoT WykKoTunagwm,
HaTUXxaga acboLumepHnHr HapXxu
Aw=26.250,0+5.250,0=31,500,0 cymrava
eTagu.

AcbecT ypHura mvHepan, 6asanbT, Wwuwa
Tonanapu Ba yrap apanawimManapvHUHr yptada
1T.HWHTr Hapxn=4.250.000,0cym X
2,5kr=10.625,0 cym 6ynagn. LlemeHT mukgopu
Ba Hapxu y3rapmangu =8.750,0 cym akaHnurn
abTUbopra onuHca, y xonga MuHepan,
fasanbT, wWwuwa Tonanapu éku  ynapHUHr
apanawmanapu acocuga TanépnaHraH 1 goHa
3KOMOrMK  3apapcu3  LWNMEPHUHT  Hapxu
Kynmparnda  6ynagn:  M;w=(10.625,0c. +
12.250,0c) = 22.875,0 cymHU TaLLK1N KANaaw.

AcbecTt ypHura MuHepan Tonanap
acocmaa OriMHraH 3KOSOrMK 3apapcus wudep
onuwpaH onuHaguraH donga aca:

Eo= (Aw= 31.500,0 cym — M, = 22.875,0
cyMm) = 8.625,0 cyMHM TaLLKUN KUnagu.

By MyamMOHM eunw  y4yH onnb
SopunraH MMM TagkKMKoTNap HaTwxacuaa Ly
Hapca Mabnym Oyngukn, Wwudep onuw
ycynuaa kynnaHunaéTtraH acOecTHUHr YpHura
MaxannuMi XOMalléfaH OfiMHraH MuHeparn,
Wwuwa, 6asanbT TOonNanapu Ba  YNAPHWUHT
apanawimarnapvHu  KynnaHuw YyyYyH xosupga
Bbekobopg TOF-MeTannyprus 3aBoam
umknHgucnpgad  dongananunagn.  MuHepan,
GasanbT, Wuwa KN ynapHMHr apanawimanapmu
Ba LEMEeHT apanawmacu acocuga OJSIMHraH

KOMMO3ULIMOH MaxcyroTnapaaH wncbep
onvwaa  YMKMHOAWHUHrXocun  6ynmacnuru
cababnn, 20% raya Kkywumya MaxcynoT
3KOMOrMK  3apapcu3  wudep  onmHULWIUMA

apuwmnagu[3,4].

WyHpan kunmb, acbect ypHUra muHepan
Tonanap, 6asanbT, Wuwa Tonacu Ba ynapHUHM
apanawmanapuHu Maxannui xomalénaH
onuL, SHMM TOM MKW MaxcynoTtnapu uwnab
UYMKaPULL XaKMUHW opTTMpagun, xap 6up pgoHa
wncpepgaH kammga =8,5 MMHr cym cponga
onvwra apuimnagm.

Arap XwutomHmHr Cheng Yang -
KOMMAHUACUMHUHT  wndep unwnab uYukapuw
TEXHOMOIMMK FWHUACKM WuwWra Tywupunca Ba
onnHaéTtraH cdorgaHn xucobnacak, y xonaa;

INInHna XCV-Z40
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Ouvp goHa wndpep ydyH= 8.500,0 cym. x33500 = =284.750.000,0

CyM xap onga chorngaonuHmLLM MYMKAH.

WHeecmuuyusiHU  y3un-Kecusn Kornawea, azap 50 % -apum
Kyeeam burnaH uwrnaHca, 14 — 18 oli kepak 6ynadu.

L{exHuHe ymymuli ro3acu, Ke.m.
Hwyunap coHu (uwyunap)

500
13

Acocul uwnab yukapuuw xuxosnapudaH mawkapu, roKknaw-mywupuw eocumacu: 1.FOknaw

mocrnamacu: 2.KpaH-6arika 3apyp 6ynadu.

HaTtuxapga akonoruk 3apapcus 6ynraH
ap30H, BanioTa TEeXamKop, toKopw
MyCTaxkaMnunumkka ara 6ynradH  wwudep,
Tpybanap Ba 6owka TOBap MaxCynoTrnapHu
Maxannuin xomawénaH nwnab ymkapunagn Ba,
OupvHUngaH, pecnybnMKaMM3HUHE  3KOMOTUK
LWapoOUTUHN axwmnnab, OHKONOMMK Kacannuknap
XOCUMN KUNWLW YYOKNapuH1W nykotaan, bup Heva
MUHrNab WWYM  YpHUHWM  ApaTagn, axonwu,
Kypynuw  dumpmanapu Ba Oowka TOMENKW
mMaxcynoTtnapura 6ynraH 3xTUEX KonnaHaaw,
WYHWHrOeK, YeTra  BanwTara  3KOMOruK
3apapcm3 MaxcynoTnap COTULW MMKOHUATUHU
Apatnb, YsbekuctoH Pecnybrnmkacu BanioTa
3axMpacuHUHr opTuwura onub kenund, xarnk
hapoBOHNUMN OPTULLNHWUHT acocun
omunnapugan bupu 6ynagu.

Okopugarn HaTwxanapra 3puwn y4YyH
Maxannuin xoMalwépaH MuHepan — Tonanap
ONNLL YKapaéHHK Kyprb Ynkamms [4,6].

MwHepan Tonanap wwnab
XapaéHuga  MKKM  Typgaru
»KapaéHgaH donganaHnl MyMKUH:

OMpUHYKM ycynura mucon knnunb, BaHHanm
ney épgammnaa GeHToHWT, GasanbT Ba GollKa

YnKapuLL
TEXHOMOTNK

Maxannuin  MuHepannapHu cyrntupub Tona
ONMULLUHM KypcaTuL MyMKWUH. Y KMCMAa BaHHaNu
ney Xyaau wuwa nwnad Ynkapu xapaéHunaek
vnwnanan (1-pacm), SbHU Y3ryKCcu3, TYXTOBCU3
paBvwaa  Maxannuin xomawénaH MuHepan
TONaHW mwnad ymkapuw nynra kynunagu. by
nonnxaga Maxannuin MUHepannapgaH
OeHTOHUT, ©GasanbTBa 6Oowka MuHepannap
acocmpa Tona mwnab ynkapuvw y4yyH BaHHanu
ned TEXHONOrMK nuHuagaH donganaHuw
MYMKMH. YyHkn 6y TaHnaHraH ycynga tokopwu
cucpatnu  Tabumn  raspgaH  choraanaHuo,
MuHepan Tona nwnab YnKapuLL
pexanawTupunrad. byHpa Tabuun rasgaH
dorganaHiw HaTuXKacupga YyTuHra 6ynrad
IXTUEXK nykonmo, nwnab YNKAPULLIHK
aBTOMATNAWTUPULL Ba MOAEPHM3ALMA KAWL
OCOH 6ynaaw.

LLnxTaHuHr aspuw  xapopatu GasansT
Tapkmbura kupraH A1,0; mukgopura G0FnuUK
6ynagw. A1203 MUKLOPU 6asanbT
MUHepanuHUHr Tapknbuga A1,0s; mukgopu 15
% paH kam 6ynca, 1300° gaH nacT xapopaTaa,
6asanbT muHepanu 15 % gax kyn 6ynca, 1300°
baH 6GanaHg xapopaTtga nuwa OSownangu.

i 410 hEBIBR Y 42
| rga| :

1 - pacm. BaHHanu ney épgammaa maxannuin MuHepannapaaH
MUHepan TonanapHu nwnab YnkapuL Kypurmacu.
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1-pekynepaTtop, 2-BaHHanu ned, 3-
BOFNOBYMHUN XKyHATYyBYM pOpCyHKa, 4-duaep,
5-nypkoBuM  kannak, 6-Tona  YyKTMpML
kamepacu, 7-3udnawtupysym OGapabaH, 8-
kabyn kb Konunnaw koHBerepun, 9-6asanbT
TOonacu KaTrnamu, 10-BeHTUNATOP,
11-KOHBENEPNU KYypUTrnY, 12-3nunawTnpysyn
KoHBerep, 13-TpaHcdopmanoByn KoHBeunep,
14-6a3anbT TONaAnW pynoH, 15-kyHaanaHr
Kecuw nu4yorn, 16-enum cyptuw konnama, 17-
arperat, 18-pagmaumoH kusgupruunap, 19-
CUKMNyBYM KOHBenep, 20-TpaHcdhopmManoByu
KOHBeliep, 21-kecuw NUYOK, 22-ypau
Kypunmacu.

Knsgmpuw >KapaéHupa OasanbT
muHepanu 1100%°xapopaTtaaH tokopu 6ynraHaa,
cytoK casa xocun 6yna Gownanan. 1150° gaH
xapopaT 1180° raua kyTapunraHga aca KaiiHai
Gownaingn.  MeyHuHr  xapopatm  1200°
Oynranpga, 6asanbT MacCCaCUMHUHT 90%mu
apvraH xonaTra ytagu, 1250° xapopaTtaa aca
CYlOK  (pasaHWHr  KynamMwm  HaTukacupa
Tapkubra KupraH MarHesuT KpucTannapu xam
3apnb ketagu.

BbasanbT MwuHepanupgaH xocun ©6ynraH
TOMAHWHI acocui KypcaTkuurapura MexaHuk
Ba Tennodusnk xoccarnapu, ABHU

L

KpuctannaHuw  kobunuatun  knmpagun.  Tof
XVHCNapuHW 3puTO, ynapaaH muHepan Tona
onuW TEXHOMOrMACU YYyH 3 acoCnn, SbHU
auoncua-anbuTt, aHopTUT, Adana wnatu Ba
NUPOKCUHIapra yxwiaL 6ynagu. By,
MWHEpPanHWHr  3puw  TemnepaTtypacura Ba
apuraH apuTMara Y3UHWHr KaTTa TabCUPUHW
yTkazagn. By y4 KOMMOHEHTHUWHr y3apo
OvpukMwKnpa spuw TemnepaTypacu Ba KOTWLL
TemrnepaTypacuHu aHuKnawpga JerapanaHrad
conuayc vmsmknapgaH donganaHnd aHuknaca
Oynagn. busra 6Gapya Typgarm 6asanbT
Tapknbura aBruT Ba  MarHeTUT  KUPULLK
MabnyMm. AcocaH 6GasanbTHUHI MWHeparnoruk
Tapkndbun 42 % A1,03 HM xocun Kunumwmn ounaH
Ovpra ynapga MenunuT, OfMBUHWUT, HedenuT,
Menebyprut Ba aBruT LWy MUHEepanmapHu
WwuWa KyprHULLIMAa caknangu. YMymun xonga,
fasanbTnapHM KanWTa wuwnaw apaéHu Ba
CYIOKMaHULW XxapopaTu Kyhugarm omwunnapra
acocnaHagn: acocaH OfiMBWH, MWPOKCEH Ba
nrarvoknasgaH nbopat KUMEBUN -
MWUHEepanornk Tapkubura, >KUHCHUHT U3NK-
MeXaHuK Ba KUMEBMN xoccanapura,
WYHWHIAEK, KOHHWHI TYNpoK LypnaHuwura,
nango 6ynuw wapowutura 6ornuk 6ynagu [5] .

2.-pacM. KpuctannaHTMpuwl nNeYHUHT TY3UIULLMK.

Mey kyhingarnya Ty3unraH: Tawku
TOMOHAaH TeMUp Kobunk-1 GunaH ypanraH, U4km
TOMOHM WamoT onosbapgoLw-3 6unax
KOMnaHraH, N4kn cupTura nnatmHa cummnaaH
TanépnaHraH cnupanb-4 ypHaTUraH,
TepmoperynsaTopnap-7,8,9 opkanu neygaru

XaPOPaTHUHT BUP XMNNUrM TabMUHNA6
ypvnagu, nedra kpucrtannmsatopnap -10 sa 11

ypHaTunagu.

Xosuprn kyHga 6-7 cm auckpaH mnbopat
MaxCyC KepamuK KpucTannusaTtoprnap xam
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AHuK Ba Tabunit panaap

nwnaTunmokaa. Turennap BasaneT
6ynakdanapyn 6unaH Tyngupunub, Turenb &ku
Mydpenb anekTpKapLUMUK neyura Kynmunagau.

OmmaBuin KpucTannatl YCYINUHUHT
ad3annurn YHUHr ogAnANUrn Ba 6up BakKTHUHT
yanga Oup Heda xun Tapkubra ara 6ynraH
OasanbTnapHMHr  6up  BaKTHWMHI  y3uaa
KpnucTannusaumoH X0naTuHM ypraHuiu
MYMKUHNUrngagup [5,6].

By wMacanaHu sHaga TesnawTUpULL,
TEXHOMOIMMAHN ap30OHNALWTUPULL YYYH 3ca KyEéLl
neunapuvgaH donganaHiw aHaga doongann sa
WHHOBaLWOH ycyn OunaH MUHepan

KME

TONanapHUHr onuw ycynu Apatunuwmn Gunax
3KOMOrMK  3apapcus  wudpep, Tpybanap,
NCCUKINK-COBYKNUKAAH XMMOSINOBYN
BOoCUTanap, LWHyp, apmartypa, MmaTonap,
aBmauus, asTomobunnap, MalMHaCO3MKK,
YUYYH 3reKTp-xMmosnawl BocuTanapu Ba 6oLika
KOMMO3MLMOH MaxcyrnoTnap wuwnad u4ukapuw
UmMKoHnHn ©Gepapun. by aca, y3 HasbGaTtuga,
BantTara cotnd ONNHa&TraH ToBap
MaxcynoTnapuHm ysmmusga uvwnad dukapub,
YBeKkCTOH BanioTa 3axupacuHu opTTMpaan Ba
KyWwnmMya  vwYmy  YpUHNaPHWHE,  apaTunuura
onnb kenagw.
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