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HOBBIE CITOCOBbI VYKPEIT/IEHHA IIPHBOPTOBBIX
MACCHBOB H VIIPOYHEHHHA IIBI/TALLIMXCA

IMOBEPXHOCTEH OTBA/IOB

anBeﬂeHbI COCTaBbl pacCTBOPOB, IIpeAHa3sHa4eHHbIX A1 YKpervIeHHSA HpH60pTOBbIX
MAaCCHBOB H 3aKperr/IeHHSA TIbI/IALINX HOBerHOCTe‘I;I OTBa/IOB I'OPHBIX IIOPOA, XBOCTOB
oboraTuTe/IbHbIX d)a6pHK C Le/Ibio IIpeaoTBpalleHHA OCBINIeH H [10AaB/IeHHS TTbI/Ie06-

Ppas’OBaHHA.

KrtoueBble c/10Ba: XBOCTOXpaHH/HILIA, 3aKperl/IeH e MbI/IALIHX [TOBePXHOCTEH.

K aK HM3BeCTHO, TOPHO-OBOraTH-
TenbHOE TMPOU3BOACTBO OTHO-
cuTCcA K Haubornee 0OTX0A000pa3yiouiM
BU/AM [IeATe/bHOCTU. TOMBKO M3 KaxK-
IO TOHHBI PY/bl HA CTaAWH MPOU3BO/-
CTBa KOHLIGHTpaTa B XBOCTbI oboraiie-
Hus yxoant 6Gonee 78 %, He cuuTas OT-
XOZIOB OT TOPHOTO TPOMU3BOACTBA U CO-
nyTcTByIomMx paboT. Bce 310 cosnaer
OTrPOMHEBIE TPOG/IeMbl: Tae U KakK CK/a-
[VPOBaTh OTXOAbI, KaK YMEHBIINTb HX
KO/IMUECTBO, CHU3WUTh OTpHLATe/nbHOe
B/MSIHUE Ha OKPYKAIOILYIO cpeay?
CTpouTesnbCTBO XKBOCTOXPAHW/INIT 1
OpraHM3alLMs OTBA/IOB TOPHBLIX I1OPOZ
OCYIIECTB/AA/IOCh B MEpHOA, KOoraa Yuu-
ThIBA/IOCh He BMSHHWE TTOAOOHBIX OOBEK-
TOB Ha OKPVYXKAIOUIYIO Cpeay, a 3KOHO-
MM Ha TPaHCTMOPTHPOBKE OTXOZOB, H3-
BECTHO YTO, OTXO/bl OBOTraTHUTENbHBIX
dabpuk ABAsIOTCA ofment 6eaoit ans
BCeX TOPHO-OOOTaTUTE/NbHBIX TTPeArpH-
aTMH  Mupa. [lpu BeTpeHoit mnoroze
MMPOMCXOANUT YHOC ME/IKUX YaCTHILI C TI0-
BEPXHOCTH HM30BOIO OTKOCAa AaMObl U
I7152Ka XBOCTOXPAHUW/MINA C T1ePexooM
B a3po30/1bHOE cocTosiHUe. B 3aBrcuMO-
CTU OT CKOPOCTH BeTpa IIblIb IepemMe-
[aeTCs Ha PacCTOSIHWE OT IePBBIX CO-
TeH METPOB 0 HECKOMbKUX AEeCATKOB
KA/IOMETPOB. A OTBa/bl, PaCIONOKeH-

Hble BHYTPU Kapbepa CO31aloT AOTIONH-
Te/IbHYI0 HarpysKy Ha YCTYI, UTO BbI3bl-
BaeT CHWXeHHe YCTOMUMBOCTH OTKOCOB,
a WHOT/Ia B COUETaHWH C APYruMHU (pak-
TOpaMH SIB/ISETCS OAHOM U3 MPUUYMH WX
nedpopmarvii. Kpome Toro, ockinatolve
B Kapbep IMOpoabl MOIYT 3achilaTbh
TPaAHCIIOPTHbIe GepMbl, UTO CBSI3aHO C
BBIMTO/THEHVEM  /IOTIO/THUTE/IBHBIX ~ OOBE-
MOB PaboT IO X OUMCTKE.

[ns GesomacHol OTPabOTKU MeCcTo-
POXKIAGHUsI Ha HUXKe/eXalllux TOPHU30H-
TaX, C Lle/blo MpeAoTBPallleH sl OChIMNer,
a TakXke 715 [0AaB/IeHUs Mblieobpaso-
BaHMUS OTBA/IOB HaAYYHBIA KO//ICKTHB
Kadenpsl «Mapkiieliiepckoe ngeno u
reonesvs» KasHTY, coBmectHO ¢ nabo-
patopueti  «lenCHUM»  paspabotanu
M30/TUPYIOIIMIT PacTBOP, COCTaB KOTO-
POro MPYBOAUTCH HUXKE.

WsBecteH coctaB ans 3akpervieHWs
MbI/IAINIMX ~ [TOBEPXHOCTeN OTBaZIoB U
APYrUx O6BHEeKTOB, IPYBE/IeHHbIA B OITH-
caHun K maTeHTty Poccuiickort Penepa-
i Ne 2148720, MIIK E21F 5/06,
my6a. 10.05.2000 r. OH comepxutr
N71acTUPUKATOP  aAWITUHOBBIN  1I1e/104-
HOM (OTXOA MPOM3BO/CTBa Kalpo/laKTa-
Ma), Ke/OBeMCKYI0 [MOPOMIKOOOPasHYIO
[7IMHY, U3B/ICKAeMyIO TIOIMYTHO C XKeres-
HOM pYyaoH, W BoAY IpH C/eayioleM Co-
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OTHOIIIGHHH 3THX KOMIIOHeHTOB, Mac.%:
M/IaCTU(VIKATOP  aAWIMHOBBIA  IIe/10u-
vort 10—15; xenoBeiickas MOPOMIKO-
obpasHas rmvHa 15—20; Boga ocrank-
Hoe. [lokpbiTHe, mMoMyuyeHHOe U3 U3-
BECTHOTO COCTaBa, KMMeeT HeaoCTaTou-
HYIO MPOYHOCTb W ZI0/ITOBEYHOCTb.
VsBecteH coctaB ansi 3akpervieHHs
TMBI/IANMX TIOBEPXHOCTEH XBOCTOXPaHH-
UMl U APYTUX OOBEKTOB, MPUBeIeHHbIM
B mateHTe Poccuiickont Penepanu
Ne 2151301, MIIK E21F 5/16, ny6a.
25.08. 1998 r. Ou coaepxur, mMac. %:

nomBuHUOYTHpanb 50—70; XBOCTbI
obGorallleH1s1 ocTasbHoe.

CMech POBHBIM C/I0eM paclipeaesIsiioT
Ha TOKPBhIBAEMOM YdacTKe U C TTOMOIIBIO
rasoBbIX FOPE/IOK HarpepaioT A0 TeMIle-
paTyphl T/IaB/AeHUS TTOMBUHH/IOYTHPA/IS
250—300 °C. TIpo4yHOCTb TTOKPBITUS
cocraBasger 10,3 MIla. Henocratkom
3TOTO COCTaBa SB/ISETCH He/OCTaTOYHas
[MPOYHOCTb M [O/ITOBEUHOCTh [0O/1yyae-
MOTO TOKPBITHS, a TaKKe TPYAOEMKOCTb
ero HaHeCeHUs.

M3BecTeH Tak ke COCTaB /sl 3aKperl-
MIeHUsl TIbI/IAIMX T[TOBEPXHOCTEH XBOCTO-
XPaHWUII W APYTHMX OOBEKTOB, BbIOPaH-
HbIi B KauecTBe O/MKaMilero aHasora.
OH 1npuBeseH B OMNKCAHWM K aBTOPCKO-
my cBuaetensctBy CCCP Ne 1138517,
MIIK E21F 5/06, ny6a. 07.02.1985 r.
CocTaB COMepXKUT T/IMHY, XBOCTH 060-
ralleHusi, COOMY MM KaMbIll U BOAY
NPy C/leaiyjiolieM KMX COOTHOIIEHUH, Mac.
%: rovHa 70—78; xBocThl oborallieHus
2—7; conoMa vy Kambin 1,6—2; Bona
ocTazibHOe. M3 3Toro cocraBa M3roTaB-
MUBAIOT OKAThIIIN U YK/IAABIBAIOT Ha ITbl-
MSIIYIO TIOBEPXHOCTh pasbpachiBaTeseM
opraHuueckux yaobpenuii. Heaoctatkom
M3BECTHOTO COCTaBa SB/ISETCA HeaocTa-
TOYHbIE TMPOYHOCTh M aTMOCepPOYCTOM-
YMBOCTb T10/1Y4AEMOrO TIOKPBITHSA, a TaK-
JKe TPYAOEMKOCTb ero HaHeCEeHMsl.

B ocHoBy mnpeanaraeMoro HamMH CcO-
CTaBa IO/I0KeHa 3ajadya CO3JaHUA CO-
CTaBa A/ 3aKpervieHWsl TBUISAIMMX [10-
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BEPXHOCTell OTBa/ZIoB M APYrUX OObEeK-
TOB, COZepXalllero OTXOAbl ITPOM3BOA-
CTBa, 1 TOKPHITHE U3 KOTOPOro obazaa-
eT BBICOKOM MPOYHOCTBIO U atMocdepo-
YCTONUMBOCTBIO.

[lnsi OOCTHZKEHUs YKasaHHOTo pe-
3ynbTaTa TIO/IYYeH COCTaB /71 3aKperl-
MIeHUs TBI/IAIMX [TOBEPXHOCTEN OTBa/ioB
U ApYrux OOGbeKTOB, COAepKalllvii XBO-
CTbl OBOralleHUst ¥ Boay, AOINO/MTHUTE!Tb-
HO COOEPXKUT LIeMEHT U [AWBHUHW/ICTU-
PO/IBHBIN aTeKC MPY CAeAyiolleM COOT-
HOIIGHHUW KOMITOHEHTOB, Mac. %: XBOCTBI
oboratutenbHbix dabpuk 35—40; we-
MeHT 20—25; AMBUHH/ICTUPO/BHBIN /18-
Tekc 5—6; Boza octanbHoe.

BeinteripriBesieHHOEe  COOTHOIIGHHE
KOMIIOHEHTOB TIO/IYUeHO 3KCIIepPUMeH-
Ta/lbHO Y SIBASCTCS ONTHMA/IbHBIM, C OZ-
HOM CTOPOHBI, 715l AOCTHKEHHs HeoO-
XOIMMOM TeKYueCTH pacTBOpa, YTOObI
ero OblZI0 HeC/I0XKHO HAHOCHTh Ha Ibl-
Asmyie TOBePXHOCTH, W aare3vuyd K Ibl-
fsller MOBepXHOCTH, a, C APYror CTO-
POHBI, A7s1 TIO/YUeHHsl TIOKPhITUS HeoO-
XOIMMOM ITPOYHOCTH TIOC/Ie CXBaThlBa-
HUA ero C Ibl/IeBUAHBIMU YacTULIaMH U
atMoCcdepOYCTOMUKBOrO.

VYBenuueHre KomuyecTBa XBOCTOB
oboramieHus 6omee 40 % cuuxkaer Te-
Ky4eCTh pacTBOpa U ero aAresuio C yac-
THULIAMU TBUISIIEH TIOBEPXHOCTH  MPU
HeBO/BIIOM MOBBILEHUN TTPOYHOCTU. A
yMeHbllleHHe MX KonnuectBa Mehee 35 %
TOBBILIAET CeBeCTOMMOCTh MOKPBITHA.

YBenuueHrie KoMM4ecTra lieMeHTa 60-
nee 25 % yBennuMBaeT CceGeCTOMMOCTD
MOKPBITUS U CHIZKAET ero arpoHOMHYe-
CKUe CBOVMCTBAa, a YMeHblleHUe MeHee
20 % BemeT K CHIZKEHHIO a/resuy CoCTa-
Ba C MbUISIICH MOBEPXHOCTHIO W CHILKe-
HUIO MPOYHOCTH MaTepHasia [TOKPHITHS.
YBemueHre KonMuecTBa /atekca 6Goree
6 % yBenuurBaeT ceGECTOMMOCTh MTOKPbI-
TUs, a YMeHbllleHue MeHee 5 % Bender K
CHIKEHHUIO are3vy COCTaBa C MbLISIIei
[MOBEPXHOCTBIO M CHMMKEHHIO ITPOYHOCTU
MaTepHaria [IOKPBITHS.
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Puc. 1. Peurrenorpadgduyeckuii aHanus xsoctos 3IOK
Tabmmia 1
I'panyaauHoHHbIN cocTaB XBocToB oborammenus 3ITOK
Pasmepbl cut, MM 2,5 1,25 0,63 0,315 0,14 Menee Moaynb
0,14 KPYITHOCTH
[Monnele ocratru, % | 0,1 0,3 1,1 5,6 26,8 7 53 0,33
Tabmmua 2
CocraB pacTBopa
KomnouenTtsl, mac.% IMpumep 1 IMpumep 2 Ipumep 3
Llement 20 22,5 25
XBocThl o6oraieH s 40 37,5 35
[IMBUHW/ICTUPO/IBHBIHN /TaTeKC 6 55 5
Bona 34 345 35
Tabmmua 3
PdH3HKO-MeXaHHYeCKHe CBONCTBa o6pa3LoB
INoka3zarenu IMpumep 1 IMpumep 2 IMpumep 3
[penen npourocty Ha cxatre, Ml la 225 25,6 27,2
MopP030CTONKOCTD, LIMK/ABI 10 12 15

[ns monyyeHWsi KOMITOSHLIMKM — MC-
MOMB3YIOT C/eAYIONIe ChipheBble Mare-
puanbl: noptaaHaiiemeHt M 400 Kapa-
FaHAMHCKOTO LIEMEHTHOIrO 3aBo/a; XBO-
CThl oforaiieHrs 3bIPAHOBCKOTO TOp-
HO-OBOTaTUTe/IbHOTO KOMOHHaTa (aaree
3I'OK); AVMBHUHWICTUPO/BHBIA — aTeKC
JKUAKUM, Npou3BoacTBO Poccum.

XBoctel oboramienuss 3[OK umeror
creqyioliee conepxaHrie okucaoB: SiOs
- 63,2; Ca0-6,7; FeO3-12,1; Al,O3 +

TiO3 - 6,8; MgO - 14; KO - 1,7,
Na2O - 0,80; SO3 - 2,8; nnn—-4,4.

Ha penrrenorpamMme xBoctoB obora-
menus 3['OK (puc. 1.) npeacrapieHsl B
OCHOBHOM TpH COCTaB/SIONIME C -
dparUMOHHBIMK MuHuaMU 4,23; 3,338;
2,455, 2,28, 2,237, 2,127, 1,977,
1,817;1,669; 1,658; 1,541; 1,454,
1,388; 1,373 A, COOTBeTCTBYIOLINMU

keapLy. CozepaHye KBapla B Ipobax
ot 54,5 no 69 %.
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B tabn. 1 mpuBeaeH rpaHy/IsiLIMOH-
HbIM COCTaB XBOCTOB OOOTrallleHuUs.

[Nocne nosvpoBaHKUs KOMIIOHEHTOB
LIEMEHT, XBOCThl OOOrallleHUs! U /1aTeKC
3arpyxalT B OGeTOHOMellanKy W TIla-
Te/bHO MepeMelnrBaioT. 3aTeM ao0aBs-
ASI0T BoaAYy W MepeMerirBaloT. [Ipume-
pbl COCTABOB IMpUBeAeHbl B Taba. 2.
PacTBop 4OCTaBAAIOT K MeCTaM IIbi/Is-
IIMXCS TMOBEPXHOCTEM W HAHOCAT ero
PacIIblZINTE1eM.

[ns onpeneneHuss MPOYHOCTH U
MOPO30CTOMKOCTH U3 TMOAYUYEHHBIX CO-
cTaBOB (popMoOBazii 0Opaslbl 2X2X2
cM. Uepes cyTky 06paslibl U3B/1eKaau

13 OPM U XPaHW/IM BO BAAXKHBIX YC-
noBuAxX 28 cyTok. A 3aTeM MOBOAMIU
dpH3NKO-MexaHUYeCcKre VICTIBITAHMS,
pe3ynbTaThl KOTOPBIX NPeACTaB/IeHbl B
Tabn. 3.

M Tak, ucnomb3yeMble B COCTaBe
XBOCTbl OOOrallleHusi fABASIOTCA OTXO-
AaMH TIPOH3BOACTBa O6OFaTI/IT€[IbeIX
dabpuK, a AMBUHWICTUPO/IBHBINA a-
TEKC — OTXOAOM IIPOM3BOACTBA Kay-
yyka. [IpMMeHeHre B cocTaBe LieMeHTa
I103BO/1deT TMO/MYYHTDb IMOKPhbITHE,
rMelolllee BBICOKYIO IMPOYHOCTh U 60-
flee BBICOKYIO aaresvio K 4YacTHLaM
IbI/ISAIIEH TTOBEPXHOCTH.

1. Habmoserre 3a YCTOMUMBOCTBIO BHYT-
peHHero OTBa/la, TPOBeeHUe HHCTPYMeHTa/lb-
HbIX HaOmoneHn GopToB Kapbkepa «LleHTpans-
HbII» AKKA/ICKOTO MECTOPOXKIACHUS:: OTYET Ne
3.781.06 / KasHTY umenu K. CarriaeBa. —
Anmartrl, 2007. — 24 c.

KOPOTKO Ob ABTOPAX

CIIMCOK /IHTEPATYPbI

2. Tpearnarerr Ne19861 ot 25.05.2008
CocraB 7151 3aKpervieHysi MbIIANMXCA TOBePXHO-
CTel XBOCTOXPaHW/HIIL U APYrHx o6bekToB. / Ka-
cbiMkaHoBa X.M., Bek Alll. u ap BbizaH Komu-
TETOM IO MpaBaM MHTe/IIeKTYa/IbHOM COOCTBEH-
Hoct Munucreperso toctvimu PK.

KacbimraroBa Xarin — Kamazp Mruxabi/ioBHa — OOKTOP TeXHHMUECKMX HayK, AOLIGHT Kadpeaphbl
«Mapkiuetinepckoe neno U reoaesvs» KazaxCKOro HalMOHa/IbBHOIO TeXHUYECKOro YHUBEpCUTeTa

nMenn K. Carmnaesa.

Bex Ackap IllaprroBuy — KaHaAWAAT TeXHUUECKHX HaVK, AOLIGHT Kadeapsl «Mapkuierinepckoe ae-
1o v reoae3us» Kazaxckoro HallMOHa/IbHOTO TeXHHUeCKoro yHuBepcuteTa uMeHu K. Catraesa.

e-mail: khaini_kamal@mail.ru

EYAN—

PETPOJAMIKECT

1 snBaps 1834 r. B cocraBe MunucrepctBa dhrHaHcoB Poccuiickoi umriepyu 6bi1 06paso-
BaH BOEHM3UPOBaHHbIM Kopriyc ropHBIX MHAKEHEepOB CO INTAaTHBIM OULIEPCKUM cocTaBoM B 320
yenorek. CrieLva/ibHble HAaUMEHOBAHHsS TOPHBIX UMHOB 3aMEHSI/TMCh BOEGHHBIMH. MUHHCTP dpHHaH-
COB TO/IYUN/I 3BaHHE T7IaBHOHAUYA/ILCTBYIOIIETO 3TUM KOPIYCOM, U MPH HeM YupeK/eHa AO/MKHOCTb
HavanbHUKa mrtaba Kopryca ['opHbIx MHRKeHepoB; yupexaeH bl v [ opHbIN ayautopyar.
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