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B ,D,3HHOH cra r se npencraaneu si pC3YJlbT aTbI I1CCJle)\OBa HI1H no YJla BJlI lBa HllJO r aepnux y aCTHU ~I xanens 
Ha noaepxuocr n HaKJlOHHbI X TJl y 6 rip » KOHlJ,eH CaUI1I1 napa 113 naporasoaux Bbl6poC OB cynstpar -uenmonoa­
uoro npOIl 3BOJl,CTIl a B ra300Y I1CT HOM KOHlJ,CHCaTOpc. 

!\JII0'ICllhIC C;IOBa: BJlaJKHblH nap , Ul CJlOYH ble «annu , nu nenue -racr auu , nunenapoo-nrcrurensu sra 
KOHJl,eHCaTOp . 

Baenenue 

OCHOBHblM I1CT04HI1KOM 3arp ~ 3HeHI-I~ arsrocrpepu BblCOKOBnalKHblMI1 aansineu­

HblMI1 Bbl6poCaMI1, CO,/1,ep)l(aIl.( I-I MH WI1 POKI-IH cne xrp cepoconepscaunrx npl-lMeCeH, 

B cynsdiar-uenmonosno« np0I13BO,/1,CTBe ~Bn ~eTC ~ CO,/1,OpereHepaUI-IOHHbIH xornoarperar 

(CPK) 11 er o TeXHonOm4eCKI-IH yse.n - oax-pacraopwren s nna sa. Pe)l(l-IM pa6oTbI, 

COCTaB 11 KOnl1l1eCTBO rrrraaa 113 pacraopnrens nnasa CPK 3aB I-IC~ T OT: npouecca paCTBO­

pemrs pacxaneuno ro nnasa B )I(11,/1,KOCTH; MrHOBeHHoro B bI,/1,eneHI-I~ 3Ha'lHTenbHoro KO­

nl-l4eCTBa naporasoaoa CMeCI-I, oc06eHHO npn 60nbWI-IX CTOKax nnas a; uerrpepsmaocrn 

H HepaBHOMepHOCTI-I nO,/1,a'UI rrnaaa 11 6enoro uienoxa B pacrsoprrrens nnasa: KOnl1'leCT­

BO 1l0,/1,COCOB B03,/1,yxa . Il pouecc p aCTBOpeHI-I~ rrnasa (coneti uar pas), resmeparypa KO­

roporo 4aCTO npea uuraer 900 °C, llPOI1CXO,/1,l1T B pacraope uienoxa C TeMnepaTy ­

pOH 60-70 °C H cOnpOBO )l( ,/1,aeTC~ MHKpO- 11 MaKpoB3pblBaMI-I [1- 3). ,a,n~ YMeHbweH I-I ~ 

MOIl.(HOCTI-I rennoasix B3pblBOB nnas rtpn HCTe4eHI-II-I 113 neTKI-I ,/1,P 06H T C~ OCTPb!M napo« 

H uienoxov, crpyn xoroporo aa BbIXO,/1,e 113 xonsneson rpe6eHK I-I aanpasnenu BHYTPb 

xonsua [3,4] . B pesynsrare KO HTaKTa nnasa 11 XOnO,/1,HOrO uienoxa B03HI-IKaeT ,/1,OnOnHH­

ren suoe Kon WleCTBO napa, KOTOpblH ynansercs B ar vocdiepy -repes Bbl T~)I(Hble r pytiu . 

Bna)l(HbIH nap cO,/1,ep )l(I1T ure.no-mue xarrmr, ,/1,0 2 % nuneau x '-I aCTl1U (B OCHOB HOM 

Kap60HaTa aarpns) !oJ OT 5 ,/1,0 30 % B03,/1,y xa, a TaK)I(e CepOBO,/1,0P0,/1, 1-1 CepHI1CTbl11 

aHrH,/1,pH,/1, B KOnl1lJeCTBe oxono 0,005 % xaxcaorc . B Cpe,/1,HeM KOnl1LleCTBO BbI6p oCOB 113 

paCTB Opl1Te jJ~ nnaaa COCTaBn~ eT 226 M3
Ha Ka)l(,/1,YfO TOHHy s u patiarsrsae voa uenmonoau . 

© PO ~IO H O lJa JU l ., I'o r ouu u H.H., 2012 
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1'0_III1I1U611 J7.R., Foeouu« 11. 11. 

A Il TOP !>1 nau a o r o coo tiu i e n u a aan arenroaann [5-7] 11 saenp nna IIa p s n e n p en ­

npl1 51.T1l i\ ClIOCOO, 1I03 BOJl11l0 lU liH ucxmo-nrr s Bbl OPOCbI xanern.soa srraru a arnocdiepy 11 

ClII13liTb yHOC m.rnenux l Ia CTHl.( I I cepoconepx auurx npuxrcccii. Y CTpOii:CTBO npencras­
Jl lI l2T c ooo i\ ns tne raaoc vu cruo ti KOll).lCHCaT Op C HaKJ10HHbrMH Tpy6aMH, KOTopbrii: 

pacnona a TClI na nxone rtaporasoasrx BbI6poCOB B BhlTlI i KHYI O rpyoy. O n Hc aHlIC YCTp On ­

CTAa 11 ero xap aK T Cp HCTl1KI1 113JIOiK CHbi B pafior e [7] . Ilaporasos as CM e Cb noc r yn aer 
B M CiI<Tp YOJlOC upocrpancr so KOIIH ncar opa ClHl3 Y 11 i lHlliK e TClI BBCp X aa ClJeT caaors ru 
BhITlI )J(H OI! rpytiu . P ac n 0 J1 0)J( ClHl e rpytinoro nyxxa non yrJ1 0M 15- 30° K r OpH30 IlTY 

1I0 3B0 J1 l1CT YCTOIIlJllBO OTBO,lU1Tb o 6 pa30 BaBWI1 11ClI KOH,nCHc aT no r pyfia« no Tpy 6 HOH 

L\OCKI1. Ilpu 3TOM JlHKlH l,lU1PYCTClI PCiKHM aaxncou nauaa, KOTOp bI H HMceT MeCTO npn 
rOpJl30HT3Jl b llO ~ 1 pacnonox emui rpyf 11 BCTp C' lH OM TC'ICHI IH n ap a H )f(H J(KOCTll B KOHL\eH­

carope. D OI IHOCTbl O orxpsrras HHiK Hlfll CTCHKa KOllL\eHCaTOpa ofiecneuuaaer paauoxiep­
lIO C pacnpcncneuue naporasouux BblOPOCOB no BCCMy CClJCHI110 aa BXO,nC B annapaT. 

B patio [7] onyonuxoaansr uexoropsre p e3Y J1 bTa TbI 3K c IIep UMe HTaJl bH bI X HCCJ1c .uOBa ­

1I1il!, np osen UH hl X ua O A O « C c r C)J(CKI·I I1 U,GK », H np uneneusr L\aHHbIC XIlM Il 'JCCKHX 

31l a;1I1301l OTXO }JU~ I IX r aJ OB nOCJIC YCTalfOBKH KOH.lLCJlCaTopa. 

X a pU KTCpJlCTIII, a II b l.f1J1 113 p aC TBOpllT CJISI nnasa CPt{ 

L{Jl ll. Ol lP CllCJlCII Hlf pasu epoa -racrau cyruecr ayer p ll.lL :-.-tCTO.l.\O B: ClJCTHble, OnTI1 Lle ­

cxue, :lJ1CKTP l l lJCCKlIC I\ICTO.lLbl [8], CCJJ.lIMe l rra Ul IH, n !Jl1M CIlClI llC MI1KpOCbeMKH. M CTO)J.bl 

Ofl PCI ICJ1Cll ll ll nncn epcnoro COCTa Ba nuneasrx ' IaCT Hll, HaXOL\llll.J, lIXClI BO B3Be lllCHHOM 

COCT05JJllll l B rmoofipasnoti cpene, HMCIOT 06 111y JO ocooenuocrs: ananns HC L\OJ1iKCH aapy ­
rn a (, Ul: J1 0 CTH OCTII arperar os [8, 9], xacrun zmcrrepcnoa rpa3bl [9]. 

IIP I ! Bh16 0 pc xrer ona onpeneneuna paav epoa -racrau y-rursraancs psn OC06CHHO ­

CTCH nccnenyeuoa nunu : 

- s ucoxas pacr uopnu CT b II BO.lLC 'laCTlI ll, COCTOlfIlIHX, B OCHOBHO M, 113 COJleH 

nar pns : 
- nu coxas anaxar ocn, II rtoasnuennaa r cxmcparypa naporasoacn CMeCl1. 

3 TH 0 o o e Hl lOCTII IlC n03BOJlIIJHI IICnOJlh 30 BaT h npu nccnenoaa a uu K0 1I HlJCCTBa 

I lhl JfII npyrue I\ICTOJJ. [,!. 

Il ocne anan usa II MCIOll.J,lIXClI MCTOL\OB onpcncne naa nncnepcnoro COCTaB a nblllH 

6 bIJIlI Bbr 6 pall bl CJ1CllYIOIl.J, IIC: 

- CTUIlJJ.UPT Hhl lt M CTO BIlYTpCIl He I1 rp llJl bTpUUlHl , o c n o a aunua a a y n as n u a am ru 

n bL'ICB(,L' 'JaCTHII u a CTe KJIO B0 J1 0 KII O, llOMCUlCHHo e B CTCK111lHH blt'I rtarpon (CM . [9]); 
- c-ier uu u MCTO , OCHOBa H llbI ii: aa YJ1aBJll1llaHI II I n bl J1H sa nOBcp X HOCTL H Ml:lKPO ­

cxo u u p o n an n u u o n y u e n n u x 06pa3110 B. 

Cxeva ortio p a n u n u :-'-ICTO.uOM suyrp euucn I!H IJ1 hTp allHl I rt o x as an a n a P I1C. 1. C XCMa 

IJKJ1IO' laCT CTeK JI5l1 Ilbl ll narpou-dmm.r p n Jlll o n p ezrcn eunn KOJll1lJCCTBa nbIJ1CBOrO ynoca 

II H3~I Cp lrre .'1hHYlo I l llac!l p a r MY pac x o na DbIGp OCOD. )]jI lf :laMCp OB HCnOJlb30BaJ1HCb CTCKJUlH­

HblC uarp ouu . aarronaeuuue CTCKJlOIl UTOH , lU IaMCTPOI\I BXO.lLHbIX OTBCpCT IfH 4,5-5,5 MM 

11 II3 M Cpl1l e J1 bllbl e i u ra rpp an l b l C K0 3 lPCPII l.(llCilTOM C ::= 1,0- 1,3. 
C lJCTH l>l H M CTOL! y na nn u n auu a nblJl l1 u a nOBc p x HOCT b p e aJIl130 Bb1BUnC5I .lLBy M ll 

cnocofia xt u , pa3pa6oTaHH ['I ~1 11 B XO,1e 3KCnCp I1MCHTOB : 

- o caiK J!CHI1C ' 13CT ll i I nun en o r o y u c c a ira J1I1CTC qHI J1hTpOBaJ1b HOH 6yMafl1 ; 

- OTOOp n po6 ua CTCKJ1l111 llbIC nn acru usr, npen naparen s n o 0 6 p a6 0 Ta HHbl c TOHKI1M 

crro eu nposp auu o ro Oh lCTP OCox i lYll.l,erO 3 1J0 KCI1Kay'l YKo Bo r o KJ1C ll. 

L{ JI lI o n p eu en c u u s xa-recru HHOro COCTUBU n u nes o ro y a o c a 6hIJl paapaoorau Me­

TO.u l! l ll lCCllpOlJ a ll HlI IIapo r u30 Bo II CM CCI1 ira rp llJ1bTpoBa. bHOn 6yMa rc . L{ aHHbl lt MCTO.lL 

OI>IJI o n p o fi o n a n 13 p a tio r e [10], rae nO Ka3aJJ XOpO W lIC PC3Y J1 hTaTb\. O H n 0 3B0 J1 l1CT H36c­

iKaTb p aa p yui euu a II p a cru o p eu u s y nann u aae xu.rx II<lCTHU sa ClJCT n rnrrsr n a aaa BJ1ar H 
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Puc. 1. Cxeua OTC
 

MeTO.nOM UII)TpC
 

I - narpos-qmnst]
 
JJ.l1aqJparMa, 3 - nil,
 

K3 , 4 - WIKpO;laJlO
 

1<3,6 - coe,~llI lInem,
 

U- 06p33Hble ,'laIIOM 

Bbl6poCOB 6yM alt 

D0 3MOiKHOCTb no 

HYIO xapaxrcpnc 
THU IIapOra30BOi 

BClIHO onpene.u 
r ev neparypsr 4a l 

MCTO.n 3aK 

CTBe HHOM OCaiK. 

MOM B nOTOK n a 

MOlUblO pasucn p, 
CT llll KpblWKll 6a 

crannaprnaa <P I!!I 

r am.m.re JII1CTbl ( 

pasa cpov 25x25 
PC AMD Athlon 

L{m l KOJIH'I I 

cre knanasre nna 

TOIIK IlH CJ10H iU 

(OIlTlJlICCKllH)>>. ( 

BBOLUIJJllC h otipai 
CMCCI1. Cxeaa 3K 

L{a llflbl H Me 

ynoca, npncyrcr 
qiororparpnpouar 
CTIJOM MeTona .SIr 

xa pasxiepoa 'lac 
TIl I I !>\. Ilorpeun« 

Puc. 2. 06pa311bI ( 
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TeIVIO qJU3 UKa U a3pOMex a HLLKa , 2012, TO M 19, J'h 2 

Puc. 1. Cxeva orriopa nu nes oro yuc ca 
MeTO.LlOM uu yrpc u ncu l[JI-1Jl bTpaUI1I1. 

J - n aTpOH - 4>IIJl bTp , 2 - I1JMCPl1lCJ1 bHa5I 

.l\1.laqlpar Ma, 3 - nH c aMo MeTj l H4CCKa5I 'rpyfi­

K3, 4 - Mfl Kp OM3H OMCTp , 5 - BOJ.l\YXO.l\YB­

K3, 6- COCDJ1HHTcnbHblc ui naarn , 7,8, JO­
U-06P3J HbIC M3HOMC 'IPhI , 9-Tep ~ 1 0M CTjl . 

B616po COB 6 y Ma)l{Ho H OCBOBOH, .QaCT 

B03MOlKHOCT6 1I0 llY ' l llT6 KalJCCTBCH­

nyio xapaxre pucr mcy rn.nrenu x 4aC­

TI1U n ap o r aao ao ri CMeCII I I KalJCCT­

j3eH HO o n p e, CJlHT b pacnpcn en eu n e 

r evnepar ypu lJaCH 1U n o p aavepau . 

[ 1 e TO.Q aa xmo xacr ca B CCTe­

3 4 

t t t 
t t t 
1 2 

76 

9 

CTBCHHOM o Ca,KJlCII lfll 4 aCH I U aa JlH CTC nJlOTHOH QH1J1 bT p OBaJlb HOH 6 y l\1a r l1, BBOHH ­

MOM B nO TOK napo r asoa o ti CMCCH -repea OTB CpCTHC B Kpbl W KC fiaka n n asa C PK C n o ­

MOlllblO paa x u pasxrepou 2 1Ox29 0 MM. 3aKp CnJleHHblH a a paxnce JlHCT OCTaCTCll B OTBep ­

CTHH Kpb IWK H o axa nnasa CPK B r exenue 1 CCKYIUlbl. B 3KCn Cpl1MeHTe I1CnOJlb30 BaJIaCb 

cra nnapraas QH1J1 bTPOB<L1bHall 6Y~l a ra 6 CJIOr O usera dio p u ar a 21Ox297 MM. 3 KCl1CpHMc H­

TaJIbHblC JlHCTbl co CJlCAll MI1 nsuteso ro y n oca Bbl c YW I1BaJlI1Cb, p a3611BaJII ICb na Y'lacTKH 

paavepo u 2 5x2 5 M M H cxauuposaaact, C rrcnonsaoaanaea cxauep a MapKH E p so n * * * II 

P C AMD A th lo n lJaCTOTOH l100 Mfu (CM. pac. 2 ) . 

).VJll Kom l ' ICCTilCHHOH xap aKTCp l1CTI1KH rn.rn u OblJl I1CnOJlb30Ball cnocoo orfi opa aa 

CTCKJlllHH bl e ITJlaCTI1Hbl . Ha n o s ep ' HOCTb ITJraCTJl H pasv epora 25 x 7 0 MM 6blJl n anec ea 

TOHK I1H CJlO (1 n n y x x o u nou e u r n o r o a n o xcuxay-ryxo a o r o x n es «Drr oxcnfl pocner -Z 
(onnl l ICCKI1H» ). C TeKJUlHHbl C nJla CTI1Hbl , ycraa o uneu a u e B nanpaanarouree y CTp OHCTBO, 

BBOlllU l1Cb ofipafioraunoii KJlCCM CTOp OHOH B ra30 XO.Q l iaBCTPCl.JY n oro x y ITap Ora30 BOH 

C1I1CCH. Cxev a axcnepujrerrr ansuoil y CTa HOBKI1 rrpnae n ena rra PI1C. 3. 
).J;aHHbI H MCTO.Q n031l0Jll lJI cPl1 KCHpo BaTb Ha cn o e x n es TIJCp .ubIC 4aCTH Ubi n sm e so r o 

y noc a, np u c yrcreyiounre B n OTOKe , YJlOBJlCHHbl C Ta KIlM 0 6pa30 M 4aCTIIUbl 113YlJaJIllC b 11 

diororpadnrponanac» n OA Ml1Kp o c Ko n o M, oepaoarsr sanncs ClJeTHblM n y TCM. )l,OCTOI1H­

CTBOM MeTO.Qa llBJl5ICTCll I30 3MO/KHOCTb YHlllICTb <pOp My 11 UBCT fl blJICBbl X l.JaCTHU. O uen­
xa paanepos l.JaCTHU npo aozmn ac t, uyrcv aasrepa Ha1l60Jlb Wer O p aasi ep a Ka/Kil OH 'l ac ­

THUb!. Ilorpeunrocr s n an n o r o srer ona COCTa UJllleT 6 % [11). 

Puc. 2. 06pmUbJ l!l I1JlbTPOB3JlbHOi1 6Y ~lan-1 25x2 5 MM nocne oro opa npo 6 n ncnepcnocr u nu neaoro 
yuoca, YIlCJlWI CIIVt": B 5 pas . 
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P OMO/ tOGa If. B., Foeouun 11. 11. 

Puc. 3 . Cx cxia or fiopa npo6 nsi n a ua creknnuuue Ha axc ne p 

2 nnacruusr. TYlU pa3 nYllJHOr O 
1 - 6aK-paCTB OpH TCJIb nnaa a, 2 - r-i130 0 YH CTHOfi KOI I,UeH­ I

-

3 Kpynnue xanm 
carop, 3 - Ha n p a OJlHIO lJ.<aH C 3aKp e nJle tlHblM H cncuuans­

I l blM H CTCKJlaMH , 4 - naporaroaaa CMeCb . C060H xannu 3eJ 

J 
Ha p HC. 4 noxasauu epoTo r p aqm l1 ynos ­

ne nuux 4 aCT UU. Il ocne cxaauponaaus H ananu­
TYl 4eCKOH 0 6 p a 6 0 TKYI non Y 4 eHH bix 0 6 p a 3 uoB 

c'ran n BIl)J,Hbl cnenu 4aCT l1U pa3nYl4 Hotl diop­
Mbl H paav epoa . Pasweps: Men KHX pacxaneu uu x 4 aCT HU COCTa BYln H 50- 100 MI1K PO H, 

a xpyrun.re psixrme -racrnus: C Me Hb W e l1 Te M nepaTypol1 JJ,OCTl1rnH 1,5-2 M M . O HH HBH­

JlHCb arn ov eparaua 'laCTHU 60nee MenK Iot X epp a KQHI1, CBH3a H HblX Me){(JJ,y C060l0 CHnaMI1 

anreaun u 4aCTU'IHO onna aneaaux npn CTon KHOBeH HH npyr C JJ,pyrOM ( p uc. 4, KaJJ,p 5). 
Ih.ineaue 4 aCT HQbl, ynoaneuuue Ha CTeKnOBonOK He , npeJJ,c Ta BnH IOT c06 011 6enbl e 

KpHCTaJIJl bI c epep H4eCK0 l1 epOpMbI. Paasiep u Kp l1CTaJJnoB COCTa Bn HIOT 100-2000 MKM. 

. ~V: c n e pC H a 5J xa pa xr epncruxa COCTaBa nu neaux 4 a CTH U (aecoaas), nocr poeu aas ITO 

3 Kcne pHMeHTaJJbHbIM JJ,aHHbI~i, rtpnaenena aa puc. 5. 

M eT o JJ, epl1KCYl p OBaHI1 H paCTBOpl1MOI1 nunu ua epHnbTp OBa JlbHo tl 6yMa r e no irro­
raM 3 Kc nepHlvte HTOB rtpusaa u uautionee T04 Hbl M H xoppexrusrv . OH n 0 3BOJ1l1n Yl 36e­

)f(aTb paspyurenua U p aCTB Op e HHH ynaanaaaeuux 4aCTl1U sa C4eT Bn YlTb IB aHHH ana ru 
Bbl6p o COB 6yMa)KH0I1 OCHOOOtl, JJ,aJJ B0 3MO){( HOCT b nony-nrrs Ka 4 eCTBe HHYlO H xonH'fe­

cTBe HHylO xapaxre pncruxy rr un es u x 4aCTYl U B rraporaaoaou n OTOKe, noasonun Ka 4eCT­

aeuno onpene.mrn, pacnpenenen ne Tervmep aTypbI 4 aCTYlU no paaa epasi. A HaJJYl3 pasa epos 

'IaCTYlu HepaCTBOpeHHOf o OCTaTK a Yl 3 nornonr r eneri Pnxr epa nOK a3aJJ, 4TO xapaxrepaua 
pasa ep -iacr un nepacrnopen aoro OCTaTKa COCTaBnHeT 150 MKM (p uc. 6, KaJJ,p 1). 

-1 - 1- ­
Ka llJIH -repnoro I 

I 

30 BaHHH , rtpenc 
aynsrare renner 

H a 3Kcne r 
I 

• CHHblX lJaCTf lU 

p ac npeneneHI1H 
I 

CTpyH nnasa, m 

-rexmeparypy 70 

Ha :l HCTa~ 

HblM H lJaCTI1u aM 

4 aCTHIl, pa3~lep l 
cnenos ox ora f 

iparype. 4 acTf lU
I 

4aC THU 60nee ~! 
, 

onnaanennux n 

T eM Hbl H l 
~ I 

BblCO KOI1 revue 
re v neparypu ' I: 

4TO r eanepary t 
ua HHX BOilil Hbl) 

B xone 3 K 

nnasa 113Ha'l an 

npe6bIBaHHl1 H~ 

HOBaTO-)f(emblH 

aa Bna)f(HOH 6y, 

2 3 4 5 

Puc. 4. cD OPMbI lot paauep i.t DbJMIHO KBnapoaoazryunr ou nOTOKe H.3 6aKa-paCTBOpH TC n51 nnaaa, 

1, 2 - nun nn xu PaJnI "IIlO[i epOP~l bl , 3 ­ f1bIJlItHKa, f1O,UJleTeaWaH ua CKOp OCTIl K CTeKJlHIlHo[i f1Jla CTIIHe H 

CJ.\BII IlYB w aH cnon K.~e H , 4 - YBCTIIl.\bl pasnu-moro pasuepa II l.\OeTH OCTtI ua CTe Kn HIi Ho fi n JlBCTI1He , 5 ­
arnoxi epar n bl!1l1H OK. 

Ilepecuer 
uouieuae <jJ p aK 

epOPMbl 4a cTIIU . 

~ 
30,00 

0 

25,00 ",0 
~ 20.00 
~ 
~ 15,00 
"l u 10,00 n. 
c 
o 5,00 '" c, 

0 
100­ 380­ 500­ 700­ 900­ 1100­ 1600­
380 500 700 900 1100 1600 2000 

d, MKM 

Puc. 5. .QHcnepCHa51 xapa xrepucruxa COCTaBa m.utenux LlaCTHU (BccOBa 51 ) . 1, 2 -

Puc. 6. 

KpHCT<L1Jlb 
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TeruIOC!JU311Ka u aepostexanuxa, 20 12, TO.·H 19, N!? 2 

Ha 3KcnepHMCHTaJlbHblX JHICTaX OTyeTJHIBO BHll-HbI cnensr xanem, Yl nsrneasr x x ac­

THU pasnu-taoro pa3Mepa. Paavepu xanens 3HaYHTeflbHO npessnuaror paastept.r yaCTYlU. 

Kpynn sre xa rin u cserno r o UBeTa C xa paxr epuu v paa nepov 3-4 MM npe,D,CTaBfl5I Kl T 

c060i1 xartmt aen eao ro uienoxa, 06pa3YKJw,YleC5I npn r erino sux saps iaax. Bonee MeflKYIe 

xa nn n -rep iro r o UBeTa (300-950 MKM) , pacnonoacenu ste aa nncrax B BYl,D,e TeCHblX otip a­

30BaHYli1 , Ope,D,CTaBfl5IKlT c060i1 6PbI3fYI nnasa, 06pa3YKlw,YleC5I npu scnnec xax B pe­

aynsr are 'rennonsix B3pbIBOB. 

I [a 3KCnepl1M CHTaJ1bHbI X J111CTax xopowo BYl,D,H bl ¢ YlKCYlpOBaHHble cnen sr ocax­

,D,eHHblX yaCTYlU Yl xanens, 3TYl cn ezn.i n03BOfl5IKlT cn enars BbIBOL\bI 0 HepaBHOMepHOCTYl 

p acrtpezrenenns ,D,YlCnepcHoi1 ¢a3bI B OOTOKe. Tertnosoji B3pbIB B03HYlKaeT rtpu KOHTaKTe 

crpyn rtn asa, I1MeKJw,ero r enneparypy OKOflO 900 °C, C )f(Yl,D,KOCTbKJ B 6aKe, YlMeKlw,ei1 

re xinepar ypy 70°C. 
Ha nncrax ¢YlflbTPOBaJ1bHOi1 6yM afYI BYl,D,Hbl cnens: rrr y fi o xoro oscora paCKaJ1eH­

HblMYl 'laCHIuaMI1. Eonee TeMHbli1 OTTeHOK 060:>K:>KeHHoi1 6yM an1 Ha6flKl,D,aeTC5I soxpyr 

-racr u u, paavepav « He op eBblWaKJw,I1MI1 190 MKM. Eonee xpynuue -racrnusr rnyfioxux 

Cfle,D,O B oscora na 6 yM ar c He OCTaBfl 5IKJT, YTO caaner en scrayer 06 I1X MeHbwei1 'rev rre­

paryp e. "Y:aCTYlUbl passr epoa n Op5I,D,Ka 1,5-2 MM MO)f(HO paccvarpuaars KaK arnoveparsr 

yaCTI1U 60flee MCJIKI1X ¢paKw1i:\, CB5I3aHHbiX MC)f(,D,y c060 i:\ Cl1flaMI1 ajJ,re31111 11 yaCHI YHO 

onn aane n au x npn CTOflKHOBeHHI1 n py r C npyrov. 

TeMHbIH OTTeHOK 6 yMafl1 soxpyr nsinensrx yaCHIU caanerern.crayer 06 I1X 

BblCOKOH 'resmeparype no cpaaaeu mo C TeMn epaTypoH nOTOKa. XOT5I pac npen erremre 

r ev nepar ypu -iacrwu He pasuoraepnoe, rpororparpna n 03BOfl5I KlT cne nars BbIBO,D, 0 TOM, 

YTO renneparypa nsmeasi x y aCTI1U jJ,OCTaTOYHO BbICOKa ,D,fl5I I1CKflKJ'leHI15I xo aneuca u n a 

Ha HYlX BO,D,5IHbIX na pos Yl I1X paCTBOpeHYl5I B oapOra30BOM nOTOKe. 

L3 xo.ne 3KCOepl1M eHTa 6blfl O 3aMe'leHO, YTO H3Bfle cleHH a5I 113-nO,D, Kp bIWKH 6a Ka 

nnaaa Yl3Ha claflbHO 6efla5I 6 yM ara I1Mefla cepYKl flYl60 3efleHOBaTYKJ OKpaCKY, a nocne 

npefisraauaa aa aosnyxe B re-rexne 1-10 MYlH 6yMara npuotiperana xapaxrepuun aen e­

HOBaTO-)f(eJITbIH UBeT. 113McHell11e OKpaCKI1 06b5ICH5IeTC5I OKI1CfleHl1eM ancoponposanaoro 

Ha IJfla)f(Hoi:\ 6yMare cepoaoziop on a B np ouecce OXfla)f(jJ,eHl1l1 KI1CflOpOn oM sosnyxa: 

ITepeCYeT ,D,vlC OepcHoro COCTalJa OblflH, nOJIy YeHHOrO Cye THbIM MeTOjJ,OM , ira COOT­

HOWeHl1e ~paKUYlH 00 Macce yaCTYlU npoBojJ,HflC5I B opejJ,ooflO)f(eHYlI1 c¢epl1yeC Koi1 

¢ OPMbl -racrnn. TIflOTHOCTb yaCTI1U 0pYlHYlMaJ1aCb no jJ,aHHbIM pa60TbI [12J paBHoH 2,5 T/ M 
3

. 

1 2 3 

Puc. 6. Ofip asusr nsrneasix y aCTI1U, ynonn ennsrx na qll1nbTpOllaflbHOH 6yM ar e. 

1,2 - xpucranns: cepsr nnaCTflflYar oiiljJopMbl, 3 - xpucrannu xapoouara f1 aTPH~ ua CTeKIl ~f1f10M aonoxne, 
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P O.Ha T/OGO H E.. T020Htlil H.H. 

MCTO.llIIK:l o n p c,/(CJICIII UI 3t1>Iflch,IIBIIOCTil nhlJl c YJl llBJIIIBlI lI lI SI 

1I1I uaxnonuurx 'rpyfia x flnOO'lIlCTIIOro KOH,/(CIIClITOPll 

C r all apr uutt MCTOJl y .'1aBJTllIlaHIUI nblJJI1 B IK I1.uKHe rrOI"JIOTlITeJJI1 11 onpencneane 
CC KOn HIJCCTBa 110 coneconc pzcam no n OJIY lJCII HOr O pacrso pa ziaer aasuurena u e pesyns­
TaTLI . nocxonsxy KOMIlOHCfl Tbl COHCO rronanaror B no rnortrrens He TOJJbKO sa ClJCT 

y JTaUJIHn a HIUI ll blJ lH, 110 H C xan I lI :VlH urenoxa 11 C ra3000pa3HJ,IMH KOM n OHCHTaMI1 . 

H3BCCTHO, lJTO U JJaOOp aTo p HOH npaKTHKC nnx Ha XOlK,n:eHl1l1 BCn l1lJI1Hbl , He yCTaHa B­

: U1Ba CM OO n p JlM bI M H MCTo .ua ~Hl , HCIlOJJb3YlOT CJI np ueu s: KOCBC IIHo ro o n p C.lCJTCH HlI 

C I l p I I I\l C He H HC~1 « ),ICTKI1» . B CJly '13e BblOPOCOB 113 6 a Ka - paCTBOp HTeJJlI nnasa B KaqCCTBC 

"ICTKl l, onpenens rornert KOm llJ eCTBO nunn B Bbl6 p ocax, npnnarsr xacr uuu HcpaCTB Opl1­

Mo r a OCTaTKa . D o uauiera y M HeH I1IO. Ha H6 0JIee KOp p CKTHO n pl1HlI Tb U Ka ' !eC TBe « 3T3110 ­

na» OTHOCIITeJlbHOr O conepzcana s HcpaCTBO~1flM bIX 'laCTlI U B OTnOIKClIHlI X na CTeHKa x 11 

Kp blWKC 6 a Ka unaaa UCJlll'1I1Hy . COCTaBJIlIfO l llYIO 2,6 %. 
O T6 0 p np of nu n ' Bo ra yuc ca npO BOJJ:l IJlClI U 1l0 rJlOTl1TCJlIl P HXTc p a, 3a n OJIHCII llbiC 

Bo .uM I , B UU)" r o-rxax BbIT lI , KHOH rpytisr, no 11 n OCJlC xoune ucar opa. O JlllOBpeM CHHO 

C OTOOp OM nbIJI H onp JI Jl ll !I HCb CKOp OCTb 11 0 0 l ,CM naporaro au x Bbl OPOCOB [13, 14]. 
1(0JI ll l l CCTBO ue pacr uopuu oro OCTaT Ka onpenensnocs no MCTOl lHKC, I13JJOIKCIHlO H B pa­
6 0 TC [11J. 

yfJ PC3Y: lbTaTo B HCCJICllo IlaHli l1 MOIKHO 3a KJlfO lJHTb, lJTO 3 epepCKTHBHOCT b n sure ­

YJJ3BJIHR3111lH 3aBlICllT B OCHOBHOM OT CKOp OCTH n aporaaoson CMCCH 11 rornuaau n nen ­

Kif KOII !.l,CHC3Ta aa CTCHKC T py6 hl KOIl)lCHCaTOpa Ii o n p enenaer c s ABy M ll OCHOBHbIM I1 

McxaHIl 3M a MI I: uucpuno nuu« o caIK.uCHII CM H ocascneuuc« aa ClJeT noncpe-r x o ro n OTO­

xa n aporaaon o ii CMCCIi K nO BCp XHO CTlI r pytisr n p H xounencaunu. 3 TH MexaHli3MbI 

n 0 3BO!l lIIOT YJlOBI1T b Ilbl JJ b R 6 0 Jl b lUOM naanmoue p aau epo a -tacruu : YCM x py ruree xac ­

Tl i llbi IIb!.'1II , TeM JICr LIC OIH! ocaaot a ro r c s sa ClJCT can ll UCp IIHIi, Ii B 0 6 paTHOM c JJylJac ­

nonxnarsraarorc s rtcnepc-rusrv n OTOKOM n a p a , a anpa a CHHbl M K CTeHKC 'rpy fi t.r. 
IlOCKOJlL Ky n OI3Cp XHOCT h T PY O nOKpLITa I1JlCHKOO KOll,lJ.CHCa T a . p aCCM a T p l1Ba CM npo­

u ecc [J[,I eyn ann n a a u u a B n p CWI 0JIOlK CHH >1 , lJTO o c a xoiacrc a Jl106a51 -racrnua, conpn­

KOCIl Y ll w aHClI C II OBCPXHOCT bJO ll,l CIl K I1 aa CTCHKe rpycu. 

Co rnac uo llaU I >1 M IIa6 JJ10 .1.lc HlUI 101, ' l aCT >1 11bl C .u1JaMeTpOM d ~ d Kp GY,'l)'T y n a nn n ­

U3T l>Cil TOJIL KO 33 e-re u u c p nuounoro MCXa m(3),m , a ' l aCTI Ul bl C JlI Ia MCTp OM d < dKp ­

13 C' ICT n o n e pex n o r o II OTOKa , KOTOphl l1 U03HlIKaeT II pll KOHIl,CHCa U ll ll n apa . Pasnene uuc 
lJ aCT llI ~ WI «xpyrun,rc» >1 «I\1CJIKHC » no n u c n epc u o u y cocras y npan u a anocs no xprrnt­

' !e CKOM Y i-l11aMCT py ' IaCTHl~ (d~'fCT ) II o n pCnC JIJlJJOCb no Stkw Corn acuo p a fiore l14] , 

nenuu uua KP l l1W ICCKO r o 3 U3YCH >1 i1 x p n r epu a CTOKc a npu 06TeKa Hl1l1 x py r n o r o W I­

JII I Il Jl pa COCT3 Il JlJlCT StkKp == 1/8. 
I1a p llC. 7 npnuenensr PC3YJlhTaTbi nuncy nannn aa u ns, au n o n n eausie aa p asuu x 

rtp e II p l1l1TI1 11 X C 1l0MOUlbi0 KOHn ucar o p a, YCTaHO BJle llHO r O nepen BbITlI IKH OH Tp y60Vt . 

3;l CCb U == q I rp 'U nr - nO I1Cp e ' IIlaH KOMl1 0 HCJlT3 CKOp OCTll napa , q ­ y.u CJl h Hbll1 r ert -

2 
JJ OBOl l n OTOK, B T/ M , r ­ cx ps rr an Ten­

JlOT a n apooopasoaauns , A JK!Kr, p' ­
7 
6 

3 
ITJJOTHOCTI. napa, Kr/M , U!11"- CKOpOC Tb 

t:. 1 
A2 
0 3 
- 4 
- 5 

2 3345 67 8 9 1012 

2 

5 . 

~ 4 

Ii x 103 

n apor aao soro fl C 

] I I ICb aonon, mil 
re nnon Bon o H n 
IIJlaBHO H BCC r p 

Typ e BOUbI tB X = 
rJjH~ I1 KO O xouneu 
HIHO. M O){(\{O 01 

II rp3eT onpenenr 
JlJICb yn OBJlCTBC 

B 3 KCllCPI1"ICHT3: 

33. rerno I1H){(C, 4 

Bora n OTOKa, II( 

3 KCl le p HMCHTon , 

neucaropax COOTI 

XllM l l KaTOB 11 3m 

C n 

1. )11111011 \.:0 11 11.'3. ( 
2. lioiiKulI .11.:\1. It 

MOlKl1ofl npn-uu 
3. I\O"'I~'Il UII 10 .11. 

c nonon K3K 0 ,111 ' 

Mell lO B aucprcrv 
4.	 Jkll.1bC.l n., ,\ 1 

npcsrsunneuucc: 

5. lIar.,\''9. 2114W4 
poraaosux B1>16p( 
CIOK E.A.. POl\I IOI 

I IC n:lIO Jl01H O ·6Y ~ 1 

6.	 liar. J '11 2190714 
XI 1 .\ I IU~aTOB 113 n , 

UC,1J1 IO JI031l0rOn 
naTCI1T006.~a~aTcJ 

JaHBJ1. 17.10.200 
7. Povranona JI.n., 

JHeprCTI\Ka. 1 99~ 

8. J l c Oll' llI K 6.11., ~ 

9. Hpt.ll"llil	 u.n, r 
qlll3 A fa T. uayx. I 

Ill. mlll'l> 14.t.:!.11 
COLlcp lKa HIIH n p n 

M . 1'.m. 
11. pO\l:llloua n.a, 

Hcnapcuuc, KOIt 
2006. T. 5. C. 17 

12. l'm 13IlU n :l J1.n 
c. leCft l1U C.1J110J 

13. TCXII O:IOIW ICCK 

'rena nnasa COil O 
14. jIcOIl'lIlK 6.11., 

Puc. 7. Creneus YJ1aBmlBaHI111 -racruu nnea­
Koii KOH,lICHC aTa B 3aBI1CI1MOCT I1 01' 6e3paJ ­

xrcpn o ro 3fIa'ICHI1H IlOTOKa BCWCCTBa. 

CPK-350 (5aflKaJlbcKflfl U5 K): l ox = 10 (1).1 8 (2). 

22 (3) °C; CPK-700 (5parcKI1f1 JUlK): fox = 25 (4) °C; 

CPK-700 (CcrC)\{CKI1 H U5K): l ox = 10 (5) -c. 
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naporason orc f10TOKa II MCiKTpy6110 M npo crpauc r ue. Tpyfiu KOH.1l ClI CaTOp a oxnax na­
nucr, BO.llOH, IIMCIOUlCH pa1J11l' [Hy JO TCMI1Cp UT) 'py ua il XO.1lC. DPH OXJl a iKll t: II IH1 OO,1 CC 

re nnon s onoa n n OTHOCTh TCfl J1 0 Bo r o nO TOKa n o Bbl COTC rp yti xouaeucar opa y Ob llla.J1a 

f1JIaIl IlO II BCC Tp y OLI kouneucaro pa OhIJl1l nO Kp LITbl Il!I CHKOli iKll.llKOCTl1. I1 P ll TC1'vWCpa­

Type BOllbl l ux = 25°C ace TpyObl l Ia KCTa n o c r o Bbl COTC OKmLIRaIOTC5l CMO' /CHll bfMll 

IIJ1 CIIKOJ:'! KOHJlCHCa T3 , LITO II npusomrr K 3 HU' lII TCJlb HO o o n cc nonucv y nsrrrey aB J1Ima­

11 1110. MO)l(Jl O OTMCTIITh , l ITO pocr nonepes uoro n OTOKa BCm ' CTBa npa KOH.1lCIICa UHI1 

nrpacr onpenenaroui yro ports, T. K. naauu c, nony xe uuuc B p a1 Hbi X YCJlOBIUIX, OOOOUla­

Jl BCh y ;tOR.'lCTlWP llTC Jl b HO, H CTP YIl IIO Bll llCTb , ' /TO CKOp OCT h napora souo ro n OTO Ka 

13 )KCI1CpmlC HTa x IIU 5pUTCKOM JIrIK B MCiKTP y6 J10 ~1 npocrpancr ae KOH,IleHCUTOp U OhI ia 
3a MCTHO HIIIKC, 4 CM HU 5aH Ka'lbCKOM L(5K. 3 Ha ' /ClIllC OnT I1Ma.J1bJlOH CKOpO CTI1 naporaso­
ae ro nOTOKa , ucxnro-rarouteii YIIOC flJICJl KH B nOTOK, PC KOMc IILloBaHo na OCHOBaHll lI 

JK CnCp ll MCIITOB, onncannux Il pafior e [7] . 04HCTK3 rn.utenaporaaoau x ilb/ OPOCOB B KOII­

neucaropax COOTBCTCTBYCT caaurapusu, HopMaMH ocy ul e CTBJl5ICTC5l 6cJ .'lO n OJiIl IlTCJl bH bIX 

Xll W 1KaTOB II aneprosarpa r . 
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