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05.17.06 — TexHoIOTHS U TIepepadOTKa MOTUMEPOB 1 KOMIIO3UTOB

ABTOpedepar
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Pa0oTa BbINOJIHEHAa B HAYYHO-KMCCIIEOBATENbCKOMN J1abopartopun “TonivBHBIE
pecypchl U mepepaboTka yrias® WHCTUTYTa MPUPOJHBIX PECYpPCOB HMMEHH
A. C. Jl)xaman6aeBa HarmmonansHoit akagemun Hayk Keipreizckoit PecryOinmku

Hay4Hblil pyKkoBoaMTE/Ib: Tammosoros blciiamuaun
JTOKTOp (U3UKO-MaTEeMaTHUECKUX HayK, mpodeccop,
npodeccop Kadeapbl  DKCHEPUMEHTAIBHOW U
TeopeTnueckord ¢uzuku HMHCTUTYyTa MaTeMaTHKH,
(bU3UKY, TEXHUKA U UHPOPMAITMOHHBIX TEXHOJIOTHMA
Omickoro I'ocygapcTBeHHOro YHuUBEpcurera, r. Om
Oduumnanbubie onnoHeHTsl: Alnapanauen ’Kanoosor KaukbinOaeBu4
TOKTOP TEXHUYECKUX HayK, npodeccop,
KbIprei3ckuii  rocy1apCTBEHHBII ~ TEXHUYECKHUI
yHuBepcureT uMeHu U. Pa3z3akosa, r. bumkek
Tuinaes Adaynxagus TomeBuu
KaHAUAAT TEXHUYECKUX HAayK, CTapIIMi HAY4YHBIN

COTPYIHUK, TamkeHTCKUM HAay4HO-
HUCCIIEIOBATEILCKAHN MHCTUTYT XUMHYECKOU
TEXHOJIOTHH, T. TamkeHT

Beaymas opranusanus: kadeapa XUMHM W XUMHUYECKOU TEXHOJIOTHH

ONICKOro TEXHOJOTHYECKOTO YHUBEPCUTETA UMEHU
M. AnpimneBa, anpec: Keipreizckas PecnyOmnuka,
723503, ropox O, yn. Mcanosa 81.

3ammTa auccepranuu cocroutcs 7 wuroHa 2024 roma B 14:30 dyacoB Ha
3acefgaHuu aucceprauroHHoro cosera J[ 05.22.651 npu OuickoM rocy1apCTBEHHOM
yauBepcuteT u JKaman-AOGajCKOM TOCYJapCTBEHHOM YHUBEPCUTETE HMEHH
b. Ocmonoga o aapecy: 723500, Keipreizckas Pecniyonuka, r. O, yi. Jlenuna, 331.
Cebuika ang goctyna K BUIACOKOH(EPEHIMM  3alIMThl  JAMCCEpPTalUU:
https://vc.vak.ka/b/052-pvt-luj-9ih.

C uccepranuel  MOXHO  O3HAaKOMUThCS B OubOamorekax  Omickoro
rocynapctBeHHoro yHuBepcutera (723500, r. Om, yn. Jlemmna 331), XKaman-
Abanckoro rocynapctBeHHOro yHuBepcuteta uM. b. Ocmonosa (720906, r. XKamnan-
AGan, yn. Jlenuna 57), B Hammonanwnoit Oubnmoreke Kuipremckoit PecryOmuku
uMmenu A. OcmonoBa (720004,r. bumkek, yn.AGmpaxmanoBa, 208) u Ha caiiTe
HannonaneHot arrecrannoHHOM komuccuu npu  Ilpesupente  KuIpreizckoi
Pecnyomuku https://vak.kg/diss_sovety/d-05-22-651/.

ABTtopedepat pazocnan 6 mast 2024 rona.

VYueHslil CeKpeTapb
JUCCEPTALIMOHHOTO COBETA

K.(p.-M.H., TOUEHT bekemos T.O
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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTh TeMbl Auccepranmuu. ONbIT MHOTMX CTPaH MOKAa3bIBAE€T, YTO
NOTPEOHOCTh B TOIUIMBE MOXXET OBITH MOKPHITA 32 CUET BOBJICYEHHS B TOILTUBHO-
HHEPreTHUECKUil OalaHC HU3KOCOPTHOTO ChIpbs (Oyporo yris, GmoMaccel U Ap.).
OnHako, HU3KUE TEIJIOTEXHUYECKUE U TPOUYHOCTHBIE XaPAKTEPUCTUKHU TAKOTO ChIPbS
MPUBOJAT K  BBICOKMM  OJKCIUTyaTal[MOHHBIM  3aTpaTaM MpU  CKUTAHUU
TPaJMIIMOHHBIMU crioco0amu. B pesynbrare 3TOro sHEpreTH4eckoe MCIoIb30BaHHE
HU3KOCOPTHOT'O CBIPBSl BCTPEYAETCS KpailHE peaKo.

B cBA3u ¢ BBIIEU3IOKEHHBIM HCCIEIOBAaHUE MPOOJIEMbl BOBJICYCHUS B
TOIUTMBHO-PHEPreTHUECKUI OajaHC U MOBBIICHHWE YKOHOMHYECKOU 3((HEKTUBHOCTH
HCIIOJIb30BaHUs HU3KOCOPTHOIO ChIPbSI B BUAE KOMIIO3UTHOIO TBEPAOTO TOILIMBA
ABJISIETCS] AKMYaNbHOU 3a0ayell TeTNI0OIHEPTETUKU.

B nacrosiee Bpems Ha tepputopun Keipreizckoit Pecriy0amku u3BeCTHBI OKOJIO
70 MecTopokaeHnii u yriaemposiBieruit’ (Commyes T.), KOTOpbIE IPYIIIHAPYIOTCS B
yeTelpe OacceitHa  (FOxHo-®epranckmii, VYiarenckuii, CeepHo-DepraHnckuid,
KaBakckuil) U Tpu yriaeHOCHBIX paiioHa (Anaiickuid, AnaOyka-UaThIpKyJIbCKHM H
HOxHo-Ucchikkynbekuif). B xoae mo0ObuM yriiell OHM 4YacTUYHO MPEBPaIalOTCs
(6omee 50%) B HETOBApHBIN BUJ YIJIA — MEJIOUYM U OTXO/bl. boliee KauecTBEHHbIE U
KYCKOBBIE€ YIUIH PEAIM3YIOTCSI B PbIHKAX, B MPOMBIIUIEHHOCTH, & OTXOAbl OCTAIOTCS
BMECTE€ C OTBajaMd Ha MECTaX W HAKAIUIMBAIOTCSA, YTO HEOOXOJAMMO pEIIHUTh
PalMOHAIIBHOTO UX UCIOJIb30BaHUSI.

OnHUM M3 OCHOBHBIX HAIIPaBIICHUI PalMOHATBHOTO HUCMHOJb30BAHUS YTOJIBHBIX
OTXOJIOB SIBJISIETCS MOJyuYeHUe KoMIo3uTHoro TBepaoro toruusa (KTT) (Gpuketsr).

OCHOBOMOJIO)KHUKAMU TE€OPUU U TIPAKTUKU OPUKETHUPOBAHUS YTIICH SIBISIFOTCS
@®panx I u  Kerens K. (1909, 1948), Ilutu Boasdraur b. (2002-2005),
EmumeBny A. T. (1972-1990), a Tarxke MO JaHHOM HpoOJIeMe 3aHMMAJIKChH
Kpoxun B. H.  (1969-1974), XotynuesJI. JI. (1960), AxomoB M.I. (1955),
[Taxanok 1. @. (1952), JIypus B. I'., JIypee JI. A. (1961), llInupt M. 4., Pyban B. A.
(1990), HxamanbaeB A. C., baiimenauena A. I11. (1983-1991), Tekenon K. T. (1987-
201), Kypmankynosa III. XK. (1992-2007), HWcmamxkanos A. . (2008, 2016),
Tammosoros bl. (2005, 2018) u ap.

Opnako cutyauus C OpPHUKETHOM MPOAYKUMEH HA pBIHKE YISl JaleKo He
rpocras. bpuker kak TOBapHbIA MPOAYKT OKa3bIBAC€TCS B OJHOM PHIHOYHOM HUIIE C
KOHKYPEHTHBIM COPTOBBIM YyTJI€M MpPH 3HAYUTEIBHO OOJbIIei ce0ecTOMMOCTH U3-3a
JI0pOroBU3HBI 000pynoBaHusi. OO0 3TOM CBUJETENIBCTBYET OMBIT MPOU3BOJCTBA U
pacnpocTpaHeHus: OPUKETOB KOpeHCcKon (Gpupmon «MoHTaHbY (Kopest) B r. buiikek,
KOTOpasi HE Halllla MOKa MOMYJISIPHOCTH W PACHPOCTPAHECHHS] CPEAU HACEICHUS
cesibckor MecTHOCTU. Cero/iHsl MOTPEeOUTEN0 HY)KHO TOIUIMBO, JIEUIEBas MO LIEHE U
HE YCTYyHAarolasi B KaUeCTBE C KYCKOBBIM YTJIEM.

B Hay4yHO-TEXHWYECKOW JUTEpaType HEJOCTATOYHO CBEACHUN O MPUPOJIE

' Commyes T. VYromeHble MecTopoxaeHus Keiproisckoit PecnyOnuku (cripaBounumk) /
ComnyeB T. - bumkexk: "Hacu" (Mun ['eo KP), 1996. — 511 c.
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sddekTa yBeIMUEHUS NTPUPOCTAa MPOYHOCTH U YIAYUIICHHs KadyecTBa OpHKeTa,
TEOPETUYECKUX MPEANOCHUIOK M JIOCTOBEPHBIX PE3YJbTATOB BIMSHUS PA3TUYHBIX
(akTOpOB Ha KayecTBO OpHKeTa, HampuMmep, MOAUGUIMPOBAHUE WU aKTUBAIUA
UCIIOIb3YEMBIX B KaUE€CTBE CBA3YIOLIETO MAaTepHUaIa TJIMHBI, PA3JIMYHBIX T'yMaTOB, a
TaKX€ WCIOJIb30BaHUN B KAUECTBE CBS3YIOIIMX MPOAYKTOB TEPMOPACTBOPEHUS YTJIS
U T.J.

B cBsi3u ¢ 3TUM, pa3paboTKa TEXHOJOTHH MOJYyYEHHUs] KOMIIO3UTHOTO TBEPAOTO
TOIJIMBA HA OCHOBE OTXOJOB YIJIEJOOBIYM Ha OCHOBE JOCTYIHBIX CBS3YIOLIUX
MaTEpUaIoB — TJUHBI, MPOIYKTHI TEPMOPACTBOPEHHUs YIIieH, HEe(TAHbIE OTXOJIBI,
IyMaThbl OKHACIJICHHBIX YIJIEU SBIIAIOTCA aKTyaJbHBIMH IS TOIUIMBHO-YHEPI€TUYECKON
otpacyia Keipreizcrana.

CBsi3p TeMBbI JUCCEPTANMH € MPHOPUTETHBIMH HAYYHBIMU NPOrPAMMAMH,
OCHOBHBIMH  HAYYHO-MCCJIEI0BATCIbLCKUMH  padoTramMu,  NPOBOAUMBIMH
o0pa3oBaTe/IbHBIMM W HAaYYHBIMH Yupe:kaeHMsAMH. J[uccepraunoHHas paboTa
BBIIIOJJHEHA B COOTBETCTBUMM C IIJJaHAMM HAyYHO-HCCIEIOBATENbCKUX PaldOT
Wuctutyta npuponueix pecypcoB uM. A. C. J[xaman6aeBa FOxHOro otnenaeHus
HanuonansHoit akanemun Hayk Keipreizckoit PecnyOnuku mo temam: «Paspabotka
TEXHOJIOTUH TOJy4eHUS KOMIIO3UIIMOHHOIO TOIUIMBA HAa OCHOBE IIPUPOJIHBIX

pecypcoB» u «Pa3paboTtka u BHEJIPEHUS BbICOKO?((hEKTUBHBIX
pecypcocOeperaromumx TEXHOJIOTUH U TEXHUYECKUX CPENCTB 10
HCIIOJIBb30BAaHUIO MPUPOJHO-CBIPBEBBIX pecypcoB OxHOro permona Keipreizckon
PecniyOnukmy.

Hear u 3amaum wucciaenoBanusa Pa3paboTka TEXHOJOTHHM TOJYYECHHS
KOMIO3UIIMOHHOTO TBEPAOr0 TOIUIMBA HAa OCHOBE OTX0/0B yrienoobrun KP ¢
HCIIOJb30BaHNEM aKTUBUPOBAHHBIX CBS3YIOIIUX (JIECCOBOM M OCHTOHUTOBOW TJIMHBI,
ryMaTOB W3 OKHUCICHHBIX VIJIEH, BEHIeCTBA NPU TEPMOPACTBOPEHUU YTJICH) H
AKCIIEPUMEHTAIIBHOE ONPEAECICHUE YCIOBUM M XapPaKTEPUCTUKUA CHKUTAHUS TOILIMBA
JUISL YIIPABJIEHUS MPOLIECCAMU UX TOPEHHUSL.

3ajaun UCCIEeI0BAHUS:

1. Boibop o00bBeKTa UCCIAEAOBaHHMS - OTXOAOB YIJIEAOOBIYM  YTOJBHBIX
MECTOPOKIeHUH rora KbIprei3ctana v ux CBSA3YIOIINX;

2. UccnenoBanusi  cBOMCTB  yriedl tora KeIprei3ctaHa W MPOIECCH
TEPMOPACTBOPEHHUS YIIIEHN ISl TOITYUYECHUS CBSA3YIOIINX BELIECTB;

3. Ucnonp3oBanne ryMUHOBBIX BemiecTB st mosydeHuss KTT B kauectBe
CBSI3YIOIIMX YTOJIbHBIX OTXO/IOB;

4. Mexannueckasi 1 XUMHUUYECKasl aKTUBAIIUS TJIMHBI U €70 CYCIIEH3UHU B KAYECTBE
cessyronero A nonydyenusa KTT u3 yrineorxonos KP;

5. Bousaue (Qu3NKo-TEXHUYECKUX MapamMeTpoB (BIAXKHOCTb, TeMIIepaTypa
IIUXThI, JUCIIEPCHBIH COCTaB M BpeMs M JIaBJICHUS C)KaTUs CMECH) Ha
TeXHOoJornyeckue npoueccsl noaydenus KTT;

6. DKcriepuMEHTaIbHOE OIPEACIICHUE TEXHOJIOTHYECKUX YCIOBUN U PEKUMBI
cxuranus KTT ¢ nenbro yrpasieHus IpoLeccaMmu ropeHus;

7. Onpenenenue TEXHUKO-3KOHOMHYECKUX MoKa3aTeyen TEXHOJIOTUH
nosyueHuss KTT u3 oTxo10B yrie00bIuu C aKTUBUPOBAHHBIMH CBSI3YIOIIUMHU.
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Hayuynast HoBU3HA padoThI:

- pa3paboTaHa TEXHOJOTUsI TepMHUYECKOro pactBopeHusi yried KP mnpu
aTMOC(EpPHOM [IaBJICHUU C MCIOJIb30BAHUEM PACTBOPUTENICH M HUCCIEIOBAHBI €ro
BIIMsiHKE Ha Xapaktepuctuku KTT.

- BIEPBBIE YCTAaHOBJEHO BO3MOYKHOCTh NPHUMEHEHHS T'YMHUHOBBIX BEIIECTB B
kauecTBe cBs3ytouiero st noiayyenus KTT u3z orxonos yriaego0sun KP;

- paszpaborana TexHosorus mnonydeHus KTT w3 Oypeix yrueid ¢
HCIIOJB30BaHUEM KOMOWHUPOBAHHBIX CBSI3YIOIIUX W3 TJIMHBI U TYMAaTOB (HATpUs U
CUJIMKATa HaTpHs);

- BIIEpBBIC ampoOupoBaHa u pazpadborana TexHonorus nomyudeHuss KTT c
YIYUYIIEHHBIMA (PU3UKO-MEXaHUYECKUMHU XapPaKTEePUCTUKAMU 3a CUET MEXaHUYECKOU
1 XUMUYECKOW aKTUBAIIMA OCHTOHUTOBOW M JIECCOBOU TJIMHBI U MX CYCIICH3HH,

- MOKa3aHa BO3MOKHOCTh yIpaBiieHHs nponeccamu ropeHuss KTT 3a cuer
M3MEHEHUS! KOHIIEHTPAIMU CBS3YIOIMIUX UM O00BbeMa IMOJaud BO3JyXa B YCTpOMCTBaxX
IUTSL COKUTAHUS;

- onpeaeneHo TOO monyuenuss KTT u3 yrieorxonos KP ¢ ucnonas3oBaHueM
OTEYECTBEHHBIX CBA3YIOLIUX.

IIpakTHYyeckasi 3HAYMMOCTH MOJYYEHHBIX Pe3yJIbTATOB:

Pe3ynbTaThl NpoBeIEHHBIX UCCIEIOBAaHUN UCTIONB3YIOTCS it pa3padoTku TIO,
CO37IaHUs U pa3MEIICHHS TPOU3BOJCTB, TEXHOJIOTUN U pa3pabOTKUA HOBBIX TOTIOYHBIX
YCTPOWCTB.

PazpaboTraHa TEXHOJIOTMU BBIITYCKA YTOJbHBIX OpPUKETOB C YIYUYIICHHBIMU
(hU3UKO-MEXaHUYECKUMU XapaKTEPUCTUKAMU 3a CUET UCTI0JIb30BaHUS
AKTUBUPOBAHHOMW TJIMHBI.

JKOHOMHUYECKAS 3HAYUMOCTD MOJYy4YeHHBIX Pe3yJabTATOB.

Ucnonb3oBaHne  OTXOAOB W HEKOHAWIIMOHHONW  4YacTh  yIJIeAOObIuH,
AKTUBUPOBAaHHBIMU MHMHEPAJIBbHBIMHU CBSI3YIOLIMMH B IOJYYEHUH KOMIIO3ULIMOHHOTO
tBepaoro TorumBa (KTT), mokpeiBatoT neduIMT KyCKOBOTO YTOJIBHOTO TOIUIMBA,
CHM)KAET OCHOBHBIE PACX0/1bl HA UMIIOPTHBIE CBA3YIOLIUE BEIIECTBA.

[Tomyyenne KTT Ha OCHOBE aKTHUBUPOBAHHBIX MHMHEPAJIBHBIX CBA3YIOLIUX —
HanOoJsiee SKOHOMUYHBIM TyTh YTWIM3AIMU OTXOAOB yriaeaoObrun. CtommocTth 1
toHHbl KTT cocraBnsier 4193 com, uto nemenie Ha 30% e€cTECTBEHHOTO KYCKOBOTO
YTJIA.

OcCHOBHBIE MOJI0KEHHS JUCCEPTAIMU, BBIHOCHMbIE HA 3aIIIUTY:

- TEXHOJIOTUSI TepMHUYeCKOro pactBopenus yried KP u ero BiausHue Ha
napameTpbl KOMIIO3UIIMOHHOTO TBepaoro Torusa (KTT);

- BO3MO’KHOCTh MCIOJIb30BaHMSI TYMHHOBBIX BEILECTB B KAUYECTBE CBSI3YIOIIETO
mutst mostydenust KTT u3 orxonoB yrienoObruu KP;

- texHosoruss mnonydeHus KTT wu3 Oypeix yriaed ¢ HUCHOJIb30BaHUEM
KOMOWHUPOBAHHBIX CBA3YIONIMX W3 TJIMHBI U TYMATOB (HATPHS M CUJIMKATa HATPHS);

- (usuko-texanueckue xapakrepuctukun KTT, momydyeHHOW Ha OCHOBE
AKTUBUPOBAHHOW OCHTOHUTOBOU U JIECCOBOM TJIMHOM M MX CYCIICH3UMU.

- ynpasnenus mnporeccamu ddhdextuBHoro cxuranus KTT B pexumax
MEJIJICHHOTO 1 (POPCUPOBAHHOTO TOPEHUS.



JInunblii Bkaax couckareasi. OCHOBHbIE pe3yJbTaThl AUCCEPTAIMOHHOMN
paboThI: aHAIW3 JMUTEPATYpHBIX W MATCHTHBIX HCCIAEIOBAHUM, OpraHM3allud |
y4acTHUU B TEXHOJOTHMUYECKHUX MCCIIEIOBAHUSAX YTOJIBHBIX MPOO M 00pa3lioB OMTyMa,
MOJIYYEHHOTO TEPMOPACTBOPEHUEM YTJIsSl, TJIMHBI, TYMaTOB; ONPEICICHUM COCTaBa
YTOJBHOTO OpHKeTa; pa3pabOoTKe TEXHOJOTMYECKOH CXEeMbl M YCTaHOBJICHUH
pallMOHAJIGHBIX MapaMeTpoB OpUKETHPOBAHMUS YIJISA; aHaau3e H  0o0paboTke
MOJYYEHHBIX PE3yJIbTaTOB IPOBEICHBI ABTOPOM JIMYHO. VM CMoJIb30BaHHBIE B
TUCCEPTAIMK JKCIIEPUMEHTAIbHBIE PE3yJbTaThl, OMyOJUKOBAaHHBIC B COABTOPCTBE,
MOJTYyYEHBI PYU HEMOCPEACTBEHHOM YYaCTUH aBTOPA, a B OOCYKJICHUH PE3YIbTAaTOB U
obopmieHnn crarei ydactBoBaiau TekeHoB JK. T., Tammonoros bl., Iloi A. B,
Jlxanaposa I1I., Ap3ues XK. A., AcanoB A. A. u 1p.

AnpoGauuu pe3yabTaToB auccepramuu. OCHOBHOE coJiepkaHne pabOThI U €€

OT/CIIbHBIC  TOJIOKEHUS  JIOKJIAQJBIBAIUCh,  OOCYXIAMUCh U MOJYYWIH
MTOJIOKUTENIBHYIO OLICHKY Ha:
—MEXIYHAPOJHOW  Hay4yHO-TIpakTH4ecko  koHdepenuuu  “Hayka u

WHHOBAIIMOHHBIE ~ TEXHOJIOTMM-OCHOBA  pa3BuTusi  Ksipreizckoit  PecryOnuku”
MOCBSIIEHHAS TO/Ty PA3BUTHUSL PETUOHOB U ITUGPOBU3ALIUU CTpaHbl U 70-TIETUIO CO THS
poxkneHus 1.T.H., npodeccopa Ap3ueBa K. Kondepenmus opranumzoBana OmTY
coBMmecTHO ¢ UIIP 11-okTs6ps 2019roxa.

—MEXAYHAPOJHON  HAyYHO-TIPAKTUYECKOM  KOoHpepeHIMu  «XUMHUS U
METAJLTYyprysi KOMILJIEKCHOM MepepaboTKH MUHEPAIBHOTO ChIPbs», MOCBSIIEHHOM 90-
JeTuro  Belgaromierocss  yueHoro, Akamemuka AH  Ka3CCP, naypeara
rocynapctBeHHorn mipemun CCCP bykeroBa EBHes ApcraHoBuuda. XUMHKO-
MeTajurypruuyeckoM UHCTUTyTe M. JK. Abumesa. 25-26 utons 2015 r., r. Kaparanga
PecnyOnuka Kazaxcras.

—MEXAYHAPOJIHOM HAyYHO-TIPAKTUYECKOM KOH(EpeHUUH, MOCBAIIEHHON 75-
netuto akagemuka HAH KP, mpencenmarenss Accambnen HapomoB Keipreizcrana,
naypeata ['ocmipemun KP, 3acmyxkennoro pabGotHuka oOpazoBanusi KP,
roCyJapCTBEHHOTO W OoO0IecTBeHHOTO nearenss b. Myp3yOpanmoBa Ha temy: “Posb
HayKy 1 00pa30BaHMs B COBPEMEHHBIX YCIOBUsX raobanuzammu’, Om, 2015r.

—XIV MexayHapoaHoil HaydHO-TIpakTUdeckor KoHdepeHimn «CoBpeMeHHOe
COCTOSIHUE €CTECTBEHHBIX M TEXHHUYECKUX HAayK» Mocksa, 2014r.

—KpyriioM crtoie «Poijib phlHKA yIJis B MPOBEICHUM OTOMHUTEIIBHOTO CE30Ha»
opranuzoBanHoro ¢ O® «Onucon» u HaOmogaTenbHBIM COBETOM MpHU
Munucrepctse sHepretuku KP (HC UIITOK) 28 aBrycra 2013 roga B ropoae Om.

—B paboTe TpeThel PernoHaIbHOM BBICTABKU - KOHKYpca « DHeprocOepeKeHrue u
TEXHOJIOTMM BTOPUYHOTO MCIOJB30BaHUS pecypcoB - 2012» (r. Yxkanosck,
TamxukcTaH), BBICTYNWI € J0KJIaA0M «TeXHONOrusi MOJIyYeHHS] M CHKUTaHUs
dhopMOBaHHBIX YroyibHbIX OpukeroB (DPYB) Ha kpyriom ctoie «BTopuyuHoe
HCIIOJIb30BaHUE PECYPCOB» U HarpaxjaeH auriaomom. 31.05 - 2.06. 2012 r.

—MEXAYHAPOJHON  HAYYHO-TIPAKTUYECKOM  KOH(pEpPEeHIMH  «AKTyalbHbIE
npoOJeMbl HAyKW, TEXHUKH W  TEXHOJIOTHH», OPTaHU30BaHHBIM  ONICKUM
TEXHOJOTMYeCKUM yHUBepcuteToM 8-9 utons 2012 r.



—MEXIYHAPOTHON HAYYHO-TIPAKTUICCKON KOHPEPEHITUU «AIBITIICBCKUE YTCHUS.
CoBpeMeHHbIE TIPOOJIEMbl W3MEHEHUSl KIMMaTa U pa3pylIeHUs O030HOBOIO CIIOS»,
nocBsiieHHOW 20-71eThio0 MpUHATHS MOHpEeanbCKOro MPOTOKOJAa IO BeIlecTBaM,
paspymaromuii 030H0BbIHM cinoi. OmwTY 18-19 mait 2007r.

[yoankanmuu mno Teme auccepranum. I[lo pesynbrataMm wHcciaegoBaHUN
omyOiMKOBaHbI 13 crarel B pelieH3UpYyeMbIX U3JIaHUAX, BXOASAIMX B iepeueHb HAK
KP [3-8, 10-13], 3apeructpupoBanubsix B PUHLI, monyden 1 mateHT Ha W300peTeHUs
[14]. Cpemn wux [1,2,9] crathu, omyOnMKOBaHBI B JKypHaiax Poccuiickoro
®enepanuu. B xypHanax Obuto omyOiamkoBaHo 2 ctaThu [1,2] ¢ uMmakT-hakTopom
o6onee 0,1 B PUHII, wagexcupyemprx B 0Oazax maHHbix ISSN. OOmias oreHka
coctaBuia 130 6anios.

Ctpykrypa u o0bem auccepraunmu. [[ucceprammonnas paboTa COCTOUT W3
BBCJICHHS, YCTBHIPEX TJIaB, CHHMCKA HMCIOJB30BAHHBIX JUTEPATYPHBIX HCTOYHUKOB H
npwioxeHuit. O6bem pabothl coctabisger 180 crpanutl, Bkiatoyass 37 PHUCYHKOB, S4
Ta0NUIBl, CHHCOK HCIOJb30BAHHBIX JIMTEPATYpPHBIX HCTOYHMKOB u3 176
HAUMEHOBAHUU U IIPUIIOKEHUM.

OCHOBHOE COAEP KXAHUE PABOTbBI

Bo BBeJeHMU u3JIaraeTcsi COCTOSHHME BOMpPOCa, OOOCHOBAHA AaKTYaJlbHOCTh
TEMbI, OIPEICIICHbI LEIN U 3aa4l UCCIICI0OBAHUs, OCHOBHBIE HAYUYHBIE ITOJIOKECHUS
paboThl, a TakKe MPUBEACHBI HaydyHass U MPaKTHUUECKas 3HAYUMOCTH IMOJTYyYECHHBIX
PE3yJIbTaTOB.

| - rmaBa “CocrosiHne Bompoca M 3aJa4W HMCCJIE0BAHUI: TEXHOJOTHH
NOJIyYeHHUs] KOMIIO3UTHOI'0 TBEPAOro TOIJIMBA HA OCHOBE YIJVIeH ¢ IPMMEHEeHHEM
CBA3YIOIIMX”’ TOCBSIIEHA AHAJIM3Y COBPEMEHHOIO COCTOSHHUS M IEPCIEKTUBAM
MCIIOJIb30BaHUsI KOMIIO3UTHBIX TBepAbIX TOIUMB (KTT) B TOMIMBHO-3HEPreTUUECKOM
oTpaciu. JIutepaTypHblil aHajan3 MOKa3ajl, YTO MHOTHUE BONPOCHI 110 UCITOIb30BAHUIO
HEKOHJIUIIMOHHBIX YTOJIbHBIX OTXOJIOB, TaKWe Kak pa3paboTKa TEXHOJOTHMYECKHX
pEryiaMeHTOB OpUKETHPOBAHUS YTOJILHOW MEJIOYH MPUMEHUTENBHO K KOHKPETHBIM
pa3zpabaThiBa€MbIM MECTOPOXKIACHHSIM, OCTAIOTCA HEAOCTAaTOYHO M3ydYeHHbIMU. He B
MOJIHOM Mepe paccMaTpuBaIOTCA TPOOJIEMBbl KOMIUIEKCHOM TepepadOTKu U
AKCIUTyaTaliil OypOyroJibHBIX MEeCTOpOKaeHui. HemocratouHo uccienoBan BOmpoc
W3TOTOBJICHUSI OpPUKETUPOBAHHOTO TOIUIMBA, TIOJYYEHHOTO C TIPHUBJICUYCHUEM
HEOPTaHMYECKUX CBA3YIOIIMX MaTEpUajloB B YAaCTHOCTH, TIJIMHBI, JIECCOBOTO
CYyIJMHKA, a TaKKe OrPaHUYEHHO PACCMOTPEHO BIMSHUE IPEIBAPUTEIIBHON
MEXaHUYECKOM aKTUBALIMU TJIMH HAa MPOYHOCTH MOJIy4aeMoro OpuKeTa.

Hcxonsa W3 BBINIECKAa3aHHOTO B paboTe paccMaTpUBAETCS BO3MOKHOCTH
YBEJIIMYEHHUSI YACIbHOW TIOBEPXHOCTH, IMOBEPXHOCTHOM DHEPTrUM CBS3YIOLIETO
BEILIECTBA TOIUIMBHOTO OpUKETa 3a CUET €r0 MEXaHUYECKOU U  (PU3UKO-XUMHUUECKOM
aKTUBALIHNH.

B ranaBe 2 «Metoabl mucciel0BaHUil. XapaKTePUCTHKH  MCXOJHBIX
MaTepHuaJIOB)» NPUBEICHBI UCXOAHbIe MaTepuainbl s noixydeHuss KTT takue kak
Oypwie yrim, yrojibHble OTXOAbl MecTopoxaenuit Karan, Koxo-Kenen u Koi3bii-



bynak, a Ttak ke cBszyroue st popMupoBaHUS OPUKETOB - OUTYM MOJIyYEHHBIH

TEPMOPACTBOPEHHUEM YTJIS, TyMaThl, JIECCOBHUJIHBIEC CYTTIMHKU, OCHTOHUTOBAS TJIMHA.
TexHuueckass XapakTepUCTUKA MCCIEAYEMBIX VYIJed 10 CpPaBHEHHIO C

XapaKTepUuCTHUKaMu yriisi MectopoxaeHus: Ko3pin-Kus (kak Hambosee u3ydeHHas B

TEXHOJIOTUYECKOM OTHOIICHUH) MTpHUBeIeHbI B Tabmnuie 2.1.

Tabmuua 2.1 — TexHU4YecKHe XapaKTePUCTUKH UCCIEIYEMBIX YIIIei

MecTopoxKieH1e Brixos, % na ™ DjeMeHTHBIH cocTas, % Ha Q.
yrist W[ A [V® ] ¢ | HO | N | S° | O° M/JTx/KT
(KKai/Kr)
XKaran (psaoBoii) 10,1 | 143 | 46 | 725 53 | 1,1 | 2,3 | 18,8 19,2 (4600)
wteld JKarauckoro | 11,4 | 215 | 44 | 684 | 46 | 0.9 1,8 | 24,3 | 16,75 (4000)
YISt
Koxo-Kenen 8,7 | 104 | 47 |775| 55| 13 | 06 | 151 21,5 (5150)
LITBIO Koxo-| 9,1 | 168 | 43 | 74,7 | 4,1 1,3 0,7 | 19,2 17,58
KeneHckoro yrist (4100)
Ke3bu1-Kbis 10,2 | 11,7 | 4151763 | 49 | 08 | 1,0 | 17,0 21,1 (5050)
LITHIO Kempui-| 86 | 172 | 39 | 705 | 4,3 1,2 09 | 23,1 17,58
Kutickoro yris (4200)
Kb13bu1-Byak 7.8 91 44 | 78,3 | 51 14 | 09 | 14,3 20,5 (4900)
LITEIO Kemeur- | 85 | 124 | 47 | 729 | 3.9 1,1 09 | 21,2 15,07
Bynakckoro yriist (4200)

[lo pe3ynpraram aHanu3a BHAHO, YTO Yrojib MecCTOpoxacHus JKaran
OTJIMYAETCSI BEICOKOM 30JIbHOCTBIO, KOTOpasi B psiIoBOM yriie cocTtaBisieT 14,3%, a B
Mesnoun 21,5%. Taxke yroapHble MEJIOYM OTJIMYAKOTCS HHU3KOM TEMJIOTBOPHOM
CITIOCOOHOCTBIO 110 CPABHEHHIO C PSAOBBIM YTJIEM.

Jmga wmccnenoBanHusi TEXHOJOTHYECKHUX CBOWCTB BBIMICIIEPEUYUCIICHHBIX YIJIEH
MPUMEHSTM  METOJ] TEPMHUYECKOW ACCTPYKIMU (MMUPOIU3) C HCIOIb30BAaHUEM
7a00paTOpPHON YCTAaHOBKH, CXeMa KOTOpO# mpejacraBicHa Ha puc. 2.1 (cxema
Hay4YHO-?KCIIEPUMEHTAILHON YCTAHOBKH).

7
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Puc.2.1 — Cxema Hay4YHO-3KCIIEPUMEHTAIBHOW YCTaHOBKH.
1-peakTop, 2-3nekTponeys, 3-aBToTpaHcPopMaTop, 4-repmornapa B redu, S-
TepMoIapa B peakrope, 6-TpyOka, 7-konba, 8-razomeTp

Peaktopom ciyxuia kBapieBas TpyOoka 1 auamerpom 20 MM u jyiuHOM 300 Mm.
OOGorpeB  peakTopa OCYIIECTBISIICA  JJIEKTpornedblo 2, paboTa  KOTOpOH
perynupoBaiiack aBToTpaHcpopmaTopom 3. Temmeparypa 3amepsiach XpOMEIb-
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aJIOMEJIEBBIMU TEPMOTIapaMU: B 3JIEKTPOIEUH TePMOINapoi 4, yCTAaHOBIEHHON MEXKTY
BHYTPEHHEW CTEHKON M€Y M HAPY>KHOM CTEHKOM peakTtopa, U B PEAKTOpe —
tepMorniapoit 5. [Tapora3zoBas cmech MPOAYKTOB Pa3J0KEHUS MCCIETYEMBIX TOILIUB
OTBOJIMJIACH U3 PEAKTOPa MO Ta300TBOJHOM TpyOKe 6.

TpyOka coenuHsAnack ¢ KOHJAEHCATOpOM 7 IJIsi cOopa KUAKUX MPOJYKTOB
pasnokeHus: B Koj0y eMkocThio 250 mi. OxnaxkIeHue KOJIObI OCYIIECTBISIOCH
nyTeM MOTpYyKeHHs ee B 0adok co jabaoM. [locne xoHmeHcanuu ra3 codbupaiu B
razomerpe 8. [l omnpezaeneHus cocTaBa ra3a NPUMEHSUIM Ta30aHAIM3ATOP MapKH
I'XJI-2.

B Tabnmie 2.2 npuBeaeHs! pe3yabTaThl MUPOJIM3A YIJICH IO BBIIIE OMMCAHHON
METOJIUKE.

Tabnuma 2.2 — PesynbraThl UCCIIEIOBaHM BBIXOJA MPOIYKTOB MHPOJIM3A YIIIEH
MectopoxaeHui XKaran, Koxxo-Kenen, Kei3pui-bynak n Kei3pui-Kus

Brixoa npoaykTos nuponusa, B %
Mecropoxnenus yris TBepapiii Caona [lupo renernueckas Tas, notepu
OCTaTOK BOJIA
Karan 77,5 3,3 58 13,4
Koxo-Kenen 78 41 51 11,8
Ke3sut-Keis 76,7 4.2 6,3 12,8
Ke13pu1-bymak 79,1 4.8 9,2 6,7

Kak BugHO M3 TaOnuIbl, Yroiab MeCTOpOKAeHHs JKaTaH 1o 301bHOCTH SIBISETCS
MHOT030JbHBIM 21,5%, 1o pe3ynapTaTaM NUpoiu3a BbIXoJ Taza Oonbiie 13,4%, mo
CPaBHEHUIO C JPYTHMMH MECTOPOXKACHUSIMH yris. CaMoil HU3KON TEIJIOTBOPHOCTBIO
oOnagaer yronb MmectopoxiaeHus Kbi3bui-bynak - 3600 kkan/Kr, HO 1O BBIXOAY
JeTy4yux ra3oB (47%) OH NPEBOCXOIUT OCTaJIbHbIE MeCTOpokaeHua. Habmonaercs u
HHU3KOE COAEPKAHUE HETOPIOYUX OCTATKOB 301bHOCTH 12,4%. YToib MECTOPOKICHUS
Kepu-Kus npu mmponuze Boigenser 10 13% rasa, BBIXOO TBEpAOrO OCTaTKa
HaMHOTO BBIIIE 110 CPABHEHUIO C JPYTUMU YIIISIMU.

Ha pucynke 2.2 moka3aHO coJep)kaHWE YIJepoJa B TBEPAbIX OCTaTKax
MOJIyYEHHBIX MPH PA3IMYHBIX TEMIEpAaTypax W pa3jMYHbIX CKOpPOCTAX HarpeBa
JKataHCKOro yriisl B BECOBBIX IPOLEHTaX.

100 ~

_a—1—3
2 - — —&—pi 10 oC
L

g / +— npi 50 oC
80 A ”/‘/./ |

60

100 200 300 400 500 600 700 S00

Temnepartypa npouecca, 8 oC.

cofepxaHue yrnepoga 8 Becoebix % Ha
roproyyr maccy Cr

Puc. 2.2 — Conep:kaHue yriiepoaa B TBEPJbIX OCTaTKaX MOJYyYEHHBIX MPU
Pa3IMYHBIX CKOPOCTAX Harpena YKaTaHCKOTO yIiisi B BECOBBIX MPOIEHTaX
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beimm  ycTaHOBIEHBI 3aBUCHMMOCTH BBIXOJa Ta3000pa3HOTO TPOAYKTa OT
TeMIIepaTyphl Ipolecca Nupoiau3a. Pe3ynpraTel npuBeieHsl B Tabauie 2.3.
Tabmuua 2.3 — 3aBUCUMOCTb BBIXOJIa ra3000pa3HOrO MPOJAYKTa OT TEMIIEPATYpPhl
npoliecca MUpoJim3a

Ne | Mecropoenue Temmneparypa npouecca °C
/11 UCIIBITYEMOTO 100 [ 200 |300 |400 500 600 700 800
yrH Brixon rasa B %
1 | XKaran 2,7 55 7,4 10,6 13,2 14,6 15,3 16,5
2 | Koxo-Kenen 2,1 4.8 7,0 8,7 115 14.2 16,6 19.1
3 | Kesur-Kus 1.2 5.6 8.1 9.3 12.8 13.6 14.3 16.4
4 | Ke3bui-bynak 1.1 2.7 3.3 4.8 6,4 1.7 8.1 8.6

BbIX0/1 ra3000pa3HOro MPOAYKTa 3aBUCUT OT TEMIIEPATYPHI IIPOLIECCA TUPOIIN3A.
HccnemoBanne muponusa B wumHTepBane 100°C mo 800°C mokaszanm, d9TO C
HOBBIIIEHHEM TEMIIEPATYPHI BHIXOJ] ra3a BO3pacTaer.

[IpoBenensl UCCJIEI0BAHUS 1o HOJTYYEHUIO OuTyMa  METOIOM
TEPMOPACTBOPEHUS YIJISL C HEPTAHBIM OCTATKOM.

N
~J)

S

1 TET_“G

Lo )

-

W
N

Pucynox 2.4 — biok cxeMa yCTaHOBKH I TEPMOPACTBOPEHUS YTJISl.
1-bammon yraekucnoro rasza, 2-Manometp, 3-Penykrop, 4-Peccusep, 5-
Peaxrop, 6-Ileusb nns Harpesa, 7-Tepmoperynsarop, 8-Tepmomnapa

bnok cxema ycTaHOBKM MOKa3aHa Ha pucyHke 2.4. Hamu uccienoBaHbl BIUSHUS
TEMIIepaTypbl, BPEMEHH PEarupoBaHUs U MacChl KaTaJIM3aTOPa HAa BBIXOJ MPOAYKTOB
¥ Ha KauecTBO MOJIydaeMOro OMTyMa B MpPOLECCe TEPMOPACTBOPEHHS yried. Yriu
mectopoxkaeHuii  Koxo-Kenen, Kepul-bynak  u Xaran IIOJBEPIIIU
TEPMOPACTBOPEHUIO C MaszyToMm. st ompeneneHus: ONTUMAaIbHOM TeMmIepaTypsl
mpoliecca TepMOPAcTBOPEHUsI TpU OOBIYHON aTMmocdepe, TemrepaTypa HCHbITaHUS
3agana ot 320 mo 420°C.

[Tony4yeHHBI TPOAYKT MPU ITUX TEMIEPATYPHBIX MHTEpPBAJAX MOABEPraju K
HIeperoHKe, /s OTAENeHHs CBeTIbIX (pakuuit kumsamx g0 200°C u mo 350°C.
PesynbTaThl ncciienoBanuii MoKa3aHbl HUXKE B Tabmuie 2.4.

Tabnuma 2.4 - BiusiHnue TeMnepatypbl Ha BEIXOJ TEPMOPACTBOPEHHOTO YTJIsl.
Cmech Temneparypa, Beixon nponykToB (MaccoBas 105s), %o

¢ Ta3 Dpakiysi, KUISIas Ocratok
10200 C | 200—350 C | AMCTHILISAIMM
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Koxo-Kenen 320 14,7 2,9 3,4 79,0
340 15,5 3,2 3,6 77,7
360 20,0 3,8 4,9 71,3
380 20,3 3,5 53 70,9
400 20,8 3,3 6,2 69,7
420 23,4 3,1 4,6 68,9
Ke13pu1-bymak 320 12,4 3,3 55 78,7
340 13,1 3,4 55 78,0
360 14,8 3,8 5,8 75,6
380 17,5 4,2 54 72,9
400 19,4 3,8 53 71,5
420 20,6 3,2 4,3 71,9
Karan 320 13,7 3,4 4,6 78,3
340 14,6 3,7 5.2 76,5
360 16,1 4,3 5,8 73,8
380 17,5 4,6 4,5 73,4
400 18,9 49 4,2 72,0
420 20,4 4.4 4,3 70,9

B Tab6un. 2.4 mpuBeaeHBI pe3yabTaThl BIUSHUAS TEMIIEPATYPhI TEPMOPACTBOPCHUS
YIJIS Ha BBIXOJa MPOAYKTOB, OOPa3yIOIIMXCS B MPOIIECCE TEPMUUECKON 00padOTKU B
cpeze BOASHOTO Mapa BHICOKOKUTIAIIUX (DpaKIU.

[loka3aHo, 4TO C MOBBILIEHUEM TEMIEPATYpPbl Mpolecca HAOIIOJAETCA POCT
MaccoBbix goiyiedt Beixoga rasza (Koxo-Kenen, Koi3pui-bymak u XKaran). Beixon
¢pakmuii kumsmux 10 teMneparypsl 200°C, yBennuuBaeTcs 10 TemrepaTypsl 360-
380°C, ¢paxmmii 10 temmeparypsl 350°C Takke YBEIUYMBAETCS IO TEMIEPATYPHI
360-380°C, 3arem maer cHmkenre. OCHOBHBIM MPOIYKTOM IPEBPAILECHUS ABJISETCS
OCTAaTOK JUCTWUISIUU, BBIXOJ] KOTOPOTO B BBHIOPAHHOM HHTEpBAJie TEMIIEpaTyp
nporiecca uamensercs ot 79,0 mo 68,9 % (Koxo-Kenen), or 78,7 mo 71,9% (KbI13b11-
bynak), ot 78,3 no 70,9% (Karan).

Temneparypa 380°C cuuTaercsi ONTUMAIBHBIM JJISI 3TOrO Ipolecca, TaK Kak
MPU 3TUX YCJIOBHUSX 3aMETHbl MAaKCUMaJbHOE 3HAUYCHHE PACTSHKUMOCTH MPOAYKTA,
XapaKTEPU3YIOIIee KOT€3NOHHYIO POYHOCTh OUTyMa.

I'maBa 3. “PaspabGorka texHosoruu moaydeHuss KTT ¢ ucnons3oBanuem
OMTyMa, IJIMHBI U rymMaTa” MocedileHa pa3padoTke TexHojoruu noiaydenuss KTT
Ha OCHOBE OMTyMa, IJIMHBI U TyMarTa.

B nmanHoM pasnmene paboThl uccieqoBaHa BO3MOXKHOCTH nomyuenuss KTT u3
Oypsix yriei mectopoxaeHuit Kei3pin-bynak, Koxo-Kenen u Katan co cszyromum
- OUTYyMOM, TOJYYEHHOTO TEPMOPACTBOPEHHEM YISl ¢ HEMTSIHBIM OCTAaTKOM, B
3aBUCUMOCTH OT CJEIYIONUX (PaKTOPOB: KPYIHOCTH, BJIAKHOCTH YIJIsI, JABJICHUS
MIPECCOBAHUS U TEMIIEPATYPHI MOIOTPEBA IUXTHI.

OcHOBHBIE (PU3UKO-MEXAaHUYECKHUE XaAPAKTEPUCTUKH HEePTSIHOrO OuUTymMa H
OuTyMa TOJYYEHHOTO TEPMOPACTBOPEHHEM VIl B JIaOOPaTOPHBIX YCIOBUSX
npejcTaBiieHbl B Tadauie 3.1.

Tabmuua 3.1 — ®u3NKO-MEXaHUYECKHE XapaKTEPUCTHKUA OuTyMa He(TSHOro u
OHMTyMa NOJIYYEHHOIO NYTEM TEPMOPACTBOPEHHUS YTJISI.
\ [TapameTp \ butym nHedTsHOM \ butym TOJTyYECHHBII \
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TEPMOPACTBOPCHUEM YIS u
He(TSHOTO OCTaTKa
[LI0THOCTD, KI/M° 1045-1060 1150-1180
[enerpanust pu 25°C, MM 15-20 8-10
Pactsxumocts nipu 25°C cm 5-7 3-5
Koresus mpu 25°C,H/m° (1,55-1,65)-10° (1,40-1,50) -10°
Temmnepatypa, °C:
Pasmsiruenus 70-75 75-80
[TnaBnenus 102-103 105-108
BCIIBIIIKH 210-220 230-240
Bsskocts, I1a-c:
[Tpu 100°C 50-80 40-60
ITpu 200°C 0,5-1 0,7-1

B pabore ycraHOBIEHB MHUHHMAJIBHBIE KOJWYECTBA CBS3YIOIIETO, KOTOPOE
HEO0OXOMMO BBECTH B IIMXTY JJIs MOTyYeHUs1 MexaHudecku nmpouHoro KTT.

B pesynbrare ompeneneH ONTUMAIbHBIN TPaHYJIOMETPUUECKUM COCTaB IIMXTHI
s mosrydenus KTT: coneprkanue kiacca 6omee 6 mm — 2-3 %, 3-6 mm — 24-28 %, 1-
3 MM — 27-35 %, 0-1 mMm — 38-45 MMm.

Onpenenensl  3aBucumoctu  npoyHoctu  KTT ot  kpymHocTH — yruis
(OpuKeTHpPOBaHHIO TIOJBEPTaliach YrojbHas Menodb kimaccoB 0-6,0mM, 0-3,0mMM u 0-
1,0mm) u maBnenus npeccoBanus (10, 15, 20 u 25 MIla), npu conepkanuu 6UTyma B
kommdectse 10%. Temmepatypa muxThl 1 mpece popmer coctasmn 100°C.

- w1 BNKHOCTL WTbIGA-

~ 6%
=
= 4 - _

= il 2 BNHHOCTL WTBIOA
E 3 | 8%

23

= - :

3 2 3. BNHHOCTL WTHIOA
o 10%

w——d} BADHHOCTL WTLIOA
0 12%

6% 10% 12%
Puc. 3.1 — 3aBUCHUMOCTb TPOYHOCTH OPUKETOB OT COJIEPIKAHUS CBS3YIOIIETO
IIPY Pa3HBIX BIAKHOCTSX IITHIOA.

Ha puc. 3.1 mnokazana 3aBucumocTh mnpouyHoctd KTT ot conmepxkanus
CBSI3YIOLIETO — OMTyMa IPU Pa3IMYHBIX BIAKHOCTIX OPUKETUPYEMBIX YTIIEH.
VYcra"oBneHo, uyTto npu pacxoae outyma ot 10 go 12 % otdopmoBaHHbBIE
OpUKETHl UMEIOT MTPOYHOCTh, JOCTATOUHYIO ISl TOTO, YTOOBI OPUKET HE pa3pyIIHIICS
MIPU TPAHCIIOPTUPOBKE K MECTY CKJIaIUPOBAHUSI.
Ha ocHOBe mMOJMyYEeHHBIX OSKCHEPUMEHTAIBbHBIX JIaHHBIX pa3paboTaHa
TEXHOJIOTUYECKAasl CXeMa MPOU3BOJICTBA OYypOYTrOJbHBIX OpUKeTOB (pHc.3.2).
VYronpHas menoub 0-13 MM ¢ Oynkepa (1) Ha JneHTOYHOM KOHBeHepe (2)
nocTymnaer B ApoOWIbHBIA 1ex (3), mociae u3MeNlbYeHUsl YIiid pa3MepoOM MEHbIIEe
6MM TPaHCIIOPTHPYIOTCA B CyIIKy (4), a Ooibiie 6MM BO3BpamialoT oOpaTHO Ha
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npoonenne. Cylika OCYIIECTBISAETCS 10 BO3AYIIHO-CYXOTO COCTOSIHUU YTJIEH.
BBICYIIICHHYI0 YrONBHYIO WIHXTYy ¢ Temmeparypoii  50-60°C mampaBmsior B
cMecHuTeNlb MUXThl (5), ¢ momotibio GopcyHKH (6) mojgaercs ropsuuii OMTyM B
pacuete 7-8% OUTyMa OT MacChl yrojbHOM MmuXThl. Pazorpetsiii g0 150°C Gurym
NoJIy4aroT B OMTyM HarpeBaromieMm amnmapare (7). [opsdas mmxTa mocTynaer B
mreMnenbHbld mpecc (8). YronpHas ImMXTa OpUKETUPYETCS TMOf JIaBIICHUEM,
pa3BUBacMOM IITeMNeabHbIM mpeccoMm (Oosnee 50 MIla). bpukerst u3 Kbi3bui-
bymakckoro, Koxo-KeneHckoro yrien, NMOMy4e€HHBIE MO 3TOW TEXHOJIOTHYECKOU
CXeMe, COTIIaCHO pa3pabOTaHHON TEXHOJOTHH, Mexanudecku npodns (0,1-3,0 MIla)
BOJIOYCTOMYMBBI (OCTATOYHAS] MPOYHOCTh IOCTAE 2-X YacOBOTO MPEOBIBAHUSI B
BoJie cocTaBiisier Oosiee 40%) M TEepMOYCTONYUBHI (HE pa3pylIalOTCsi B IpoIliecce
ropenus B MmyensHoit neun mpu 800°C).

MexaHnueckass akTUBalMs OCHTOHUTOBOW TJMHBI MPOBOJIWIM B IIapPOBOM
MeJIbHHIIE, pazMep (dpakiuii mociae usMmenpbueHus: coctabmi 0,075 - 0,250mMm. 3aTem
[NIMHY CYCHEH3UpYyIOT Bojaod 1o BiaxHoctd 40-60%, ©0pu HMHTEHCHUBHOM
NepeMenIMBaHuy B TIIMHOMEIIAIKE JO0aBISIOT aKTUBATOPA.

MeHEIUE B on
2 3 4 5 3
e — —_— > S Em—

© O3 ERIIuS

Puc. 3.2 — Texnomoruueckas cxema nmonydenus KTT co cBsa3yrommm 6uTymMoM
(MOTy4YEeHHBIH TEPMOPACTBOPEHUEM YTJIS)

1-bynkep, 2- Kouseitep, 3- JpoOunka, 4- CymmuiabHas ycraHoBka, 5- CmecuTenb LIMXTHI, 6-
®dopcynka 6utyma, 7-butym HarpeBatens, 8-I1pecc, 9-Kommno3zuimonnoe TBEp10€ TOTUIUBO

DKCIEpUMEHT 3aKIio4ayics B 00padOTKe IEJI0YHO3EMEIbHBIX OEHTOHUTOB
KapOOHATOM HATpPHs B PA3IUYHBIX YCIOBHIX. PeareHT mo0aBisii B KoimyecTse 1, 2
1 3% ot o01ieit Macchl HaBeCckH. MakcUMalIbHBINA A(DPEeKT 3ameneHrst Ha0r01aeTCst
nipu 3%-Hol n00aBKe peareHra.

Tabnuma 3.2 — XapakTepucTHKa TTUHBI

XapakTepucTuka Jlo akTUBaLuU ITocne akTuBanMu
Bnaxsnocts, % 6,3 8,4
Conepxanue mecka,% 0,15 0,05

VY aensHbIN Bec (MJIOTHOCTH) MPU BA3KOCTH 25cC, 1,18 1,26

r/em®

B000T/1a4a IpH BA3KOCTH 25¢, T/cM” 14 18

Brixox TinmHHCTOTO pacTtBOopa MPH BSI3KOCTH 3,5 4,2
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| 25¢, r/em® | | |

Hanbonee TexXHOJIOTrMYHON SIBISIETCS BBEICHHE CBA3YIOLIEro B BUIe ero 20-
25%-nor0 BOomHOTO pactBopa. [Ipm 3TOM MOXXHO JIETKO MOJYYUTh HEOOXOIUMYIO
BJIQXHOCTh IMUXTHI, KOTOpas cuuTaeTcs onTuManbHbiM mipu W, = 18-25 %. [lpu
MEHBIIIEH KOHILIEHTPALMKA CBSI3YIOIIEr0 HaOMIONaeTcs yBEIWYEHUE BIAKHOCTU
IIUXTHI, OoJblliee HaOyXaHWE YacTHIl YIJIA, U KaK CJEJICTBUE, YMEHBIIECHUE CHII
CUEIUICHUS] MEX1y HUMU MIPHU MPECCOBAHUMU.

Ha puc. 3.3 npuBeaena 3aBucumoctu npoyHocTd P u terorBopHoctu Q KTT
(c  pa3nuYHBIX  MECTOPOXACHUM  yIJisA) MOJYyYEHHBIX C  MPUMEHEHUEM
AKTUBUPOBAHHOMW OEHTOHUTOBOM TJWMHBI W 0€3 €ro axkTUBalUU (JIaBJICHUE
npeccoBanus- 10 10 MlIla, ucxomHas BIaXXHOCTh MIUXTHI -18-25%).

45 1 1
| | B HETaH C aKTHMB. TAMHON
a4 +—+ - |
35 11T 1 % I D B s B Koxo-KeneH c aKTUE. IIMHON
3 —11‘ Ei
25 b

N Kbz ein-Bynak ¢ aKTue.
FrAuHoON

M HETAH C TAMHON
B Komo-KeneH c ramHoni

M Kbi3 bIN-6yNakK c rANMHON

25%

Puc. 3.3 — 3aBucumocts npouroct P KTT ot koHIeHTparnum
aKTUBHPOBAHHOW OCHTOHHUTOBOM IJIMHBI, a TAKXKe 0€3 aKTUBAIMH B IITUXTE.

Kak BugHO W3 pucyHka, OpoyHOCTh P TomnmBa BO3pacTtaer C pPOCTOM
KOHIIEHTpAIK CBs3yrouero Marepuana. C pocTOM KOHIIEHTPAaUU CBA3YIOLIETO OT 5
10 25%, NPOYHOCTH MOJYYEHHBIX TOIUIMB U3 JKaranckoro yris pacret ¢ 2,21 Mlla
1o 3,92 Mlla, t.e. Ha 1,71 MIla, a ans Koxo-Kenenckoro yrns - ¢ 2,04 MIla no
4,16 MlIIa, nns Kezpui-bynakckoro yris — 2,43 Mlla o 3,84 MlIla.

17,5
17
16,5
16 M }aTtaH ¢ aktus. [NK1HOM
15,5 m Koxko-KeneH ¢ aktus. MnHoOM
15 M Kbi3bln-bynak ¢ aktus. MMHOM
14,5
14 M }aTaH ¢ rAnuHOK
13,5 m Koxo-KeneH ¢ rnnHom
13

M Kbi3bln-bynak ¢ ranHom

10 15

20

25

Puc. 3.4 — 3aBucumocts temnoTBopHocTH Q KTT 0T KOHLIEHTpanuu
aAKTUBUPOBAHHOTO OCHTOHHTA, a TAK)KE HEAKTUBUPOBAHHOTO OCHTOHUTA.
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Ha puc. 3.4 npuBenena 3aBucumoctu TermioTBOpHOCTH QKTT (c pazmuunbIx
MECTOPOXKJICHHM  yIJIsl) TOJY4YeHHBIX C TPUMEHCHHEM aKTUBUPOBAHHOU
OCHTOHUTOBOM TJIMHBI M 0€3 ero akTUBAIMU (J1aBjieHHE mpeccoBaHus- 10 10 Mlla,
MCXO/HAS BIAXHOCTD MUXTHI — 18-25%).

TennoTBOpHas CIOCOOHOCTH TOTUIMBA C POCTOM KOHIIEHTPAIIUH CBS3YIOIIETO OT
5 nmo 25% mneckompko yMmenbliaeTcs. TermnorBopHocTh KTT mnomydeHHBIX U3
Karanckux yrieil ¢ akTUBUPOBAaHHOW OEHTOHHUTOBOW TJIMHOM, yMeHbImaeTcs ¢ 16,6
M]x/xr mo 14,8 MJlx/kr, 1.e. Ha 1,8 MJIx/kr, a n3 Koxo-Kenenckux yraeit ¢ 17,0
M]x/xr no 15,3 MJx/kr, va 1,3 MJDx/kr. Taxke n3 Keibii-bymakckux yriei c
17,2 M]x/xr go 15,5 M]x/kr, Ha 1,7 MJx/kr.

HcciienoBanue ryMUHOBBIX BellIeCTB B KauecTBe CBA3YIOLIEH J00aBKH.

[TepcrieKTUBHBIM SIBJISIETCSI METOJT OPUKETUPOBAHHSI C COJSIMH TYMHHOBBIX
KHUCJIOT (TymMaTaMH). Y CpEIHEHHbIC JaHHBIC TPOYHOCTHBIX XapaKTEPUCTUK OPUKETOB
MOJYYEHHBIX C Pa3IMYHBIMU TyMaTaMH, ONPEACICHHBIX METOJOM  CKaTusl,
npuBeIeHbI TadauIe 3.3.

Ta6muma 3.3 — [IpoyHOCTHBIE XapaKTEPUCTUKHU YTOJIBHBIX OPHKETOB, ONPEIACICHHBIC
MetoaoMm cxkatus, Mlla

Boanriit pactBop rymaros , (%
Cessyrouiee 0.1 I A = 5 7710
['ymat Hatpus 2,44 2,61 2,67 2,50 2,51 2,70
['ymaT amMmmoHUs 3,10 2,70 2,10 2,70 2,90 3,00
['ymat cunukara 2,60 2,80 3,20 3,10 - -

Kak BugHo w3 Ttabmuubl 3.3 B cioyyae HCHOJB30BAaHUS TymaTa HaTpus
MPOYHOCTh OpUKETOB yBenuuuBaercs ot 2,44 nmo 2,70 Mlla, ¢ yBeaumueHHeM €ro
npoueHTHoro coaepxkanus oT 0,1% no 10%. B aHaOrnyHeIX yCaoBHUSX MPOYHOCTH
rymMata aMMoOHHUs KojeOnercs B mpenenax 2,70-3,10 MIla. dns I'CK mpouyHOCTH
OpHKETOB, C yBeIMYCHUEM KOHIeHTparuu cBsa3ytomero ot 0,1% mo 5% Bo3pacraeT
ot 2,60 mo 3,1 MI]a.

B 4erBeproii rnaBe “UcciaenoBanme ropenusi KTT u ynpaBienuss ux
ropeHusi” TPEICTAaBICHb  TEXHUYECKHME XapaKTEPUCTUKH OMoOMacchl H YT,
pesynbTathl ropenHus KTT u mapamerpsl yIipaBieHus OpOLECCaMU UX TOPEHUS

HccnenoBanus BKIIIOYAIM B ce0sl OMpesEeieHHEe CBOWCTBA MECTHBIX BHJIOB
O6uomacchl U OyphIX yried; pa3padoTaHbl PEHENnTypbl M TEXHOJOTUU TMOJYyYCHUS
KOMIO3UIIMOHHOTO TOIUIMBA; OIpejeieHue mnapameTpoB 3G(OEKTUBHOTO CXKUTAHUS
KOMITO3UIIMOHHOTO TOILIMBA; pa3paboTaHbl ciocoO0B MOJIEPHU3AIMH UCIIOIb3YEMBIX
HACEJICHHEM CJIOEBBIX TMeYell C I1eNbl0 YIYUIIEeHUsS YCIOBUM TOpPEHUS B HUX
KOMIIO3UIIMOHHOT'O TOTLIMBA.

CornacHo pa3pabOTaHHOM TEXHOJIOTHH U3rOTOBUIIN OKYCKOBaHHOE
MajomioTHoe OuoOypoyrombHoe TommmBo (OMBT) B pa3HBIX COOTHOIICHHSX
ounomaccel u yriis (tabnuna 4.1).

Tabmuna 4.1 — OxyckoBaHHOE MaoOIIOTHOE OMoOypoyronsHoe TorumBo (OMBT) B

Pa3HBIX COOTHOIICHHUSIX onomMaccel 1 yrias
Ne | Ilokazarenu Tonnuso

n/m OMBT-1 | OMBT-2 OMBT-3 OMBT-4
1. Coneprxkanne 6uomaccol B % 10
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Betku o)

Crebnu KyKypy3bl 5
2. | Cogepxanue yris, % 75 80 80 85
3. | Conepxanue cpszyromiero, % | 15 15 15 15
4, [Tpounocts Opukera, Mlla 3 2,4 2,6 3,5

OKCIIEpUMEHTHI MTOKA3alH, 4TO JaKe MPU CYMMapHOM KOJIMYECTBE TIIMHUCTOTO
cssytomiero B yrie 10 40%, OMBT sBasiercs 3QpeKTUBHBIM KOTEIbHBIM U MEYHBIM
TOTUIMBOM, YTO TMO3BOJSIET PEIIUTh 3aJady TOIUIUBHOTO  HCIIOJIb30BAHMS:
BBICOKO30JIbHBIX YTOJBHBIX OTCEBOB (C 301bHOCTHIO CBbIIIE 15-20%), KOTOpHIE H3-3a
MOJIHOTO OTCYTCTBUSI Ha HHUX CIOpoca B OONBIIMX O0OBEMax CKAIUIMBAIOTCS Ha
Kapbepax U CYUTAIOTCA OTXOJaMU yrieA00bIUH.

Omnpenenenue napaMmeTpoB 3QppekTuBHOrO cxuranus KTT

Ha tepputopuu Hay4HO-TIpou3BOACTBEHHOM O0a3bl mHcTUTyTa KUIIP FOO
HAH KP Obuta moctpoeHa kpynHomaciitTaOHast MOJ/I€NIb HANOJLHOM MeYH - Tedb JJIs
oOura THUHAHBIX wu3nenuil. [IpoBelneHbl JKCIepUMEHTANbHBIE YCIOBHUS JUIS
CKUTaHusl TOTUIMBa. B Tabnuiie 4.2 npuBeieHbI pe3ybTaThl 00KUTa KUPIHYa ChIPbhIa
¢ OMBT.

Tabmuma 4.2 — O6xwur kupnu4a ceipbiia c OMBT

Ne /it Bun nenons30BaHHOTO Temmeparypa Temmeparypa B
TOIUIUBA BHYTpH TOnKu °C. Kamepe o6Goxura,’ C
3yac. |Syac |10wyac. |3 4ac. |[Suac. |10 yac.
1 OMBT-1 600 900 950 200 |700 850
2 OMBT-2 570 800 930 180 (580 790
3 OMBT-3 540 830 900 160 |600 730
4 OMBT-4 560 860 950 180 [660 800
5 Yrons mTei0 XKartan 450 670 (800 120 (440 620

B nocrnenyromue 5 yacoB Temmneparypa TOIMOYHbBIX ra30B Ha paccTosHuu 40 cm
OT TMOBEPXHOCTU TOPSIIEro closi cTaduiIbHO Jepxkanack B uHTepBaie 800+900°C
(OMBT-1,2,3,4) u 600-700°C (wThI0), TemmepaTypa BHYTpU paboueil KaMepsl
maBHO nosbimanack ot 200 o 700°C (OMBT-1,2,3,4) u ot 120 mo 450°C (mTHIO), B
KOHLIE 3TOTO MEePUO/a BCA Macca KUpIKUYa CBETUIIACh TEMHO-KPACHBIM LIBETOM. Bbl1o
0ocobo otmeueHo, uyto ropeHue OMBT B (QopcupoBaHHOM pexXUME SBISETCA
HKOJOTUYECKH YHUCTBIM - 0€3 ABIMOBBIX, MBUIEBBIX M CEPHBIX BBIOPOCOB, MpPH
MUHAMYME TOTE€Ph OT MEXaHMYECKOr0 M XUMHUYECKOro Hemoxora. TBepabie
OPOAYKTHl CTOpaHHs TOIUIMBA OBUIM B BHJE BbICOKOKAUYECTBEHHOIO IILIaKa-
arJornopuTa u 000KKEHHON TJIUHBI.

Yupasienue ropesusamu KTT.

J15is1 OBITOBBIX HYK] HACEJIECHHUS, ISl IPEANPHUSATHI CEIbCKOTO X03IMCTBa U JUIs
MYHUITMTIAJTBHBIX KOTENBHBIX Haubonee BocTpeOoBaHHbIM okazancas KTT mox
ab0peBuarypoii - ®Yb (hopMOBaHHBIN yTrONbHBIA OPUKET).

bpuker ®Yb dopmyercs 1Byms cnocobamu:

1. Crnoco0 M3roToBi€HUsI BPYUYHYIO - MOCJIOWHAss HaOMBKa CMECH B CHEMHYIO
dhopmy-onanyOKy, nocieayromias pacnaryoka cpopMoBaHHOTO OpuKeTa M CyIIKa
npu Temreparype 20 -80°C (cm. puc.4.1.).
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2. MexaHU3MPOBAaHHBIN CIOCO0 - YIJIOTHEHHWE CMECH Ha CIIEUaIbHOM Mpecce,
B Ipecc-(hopme, Mocieayoliee BhITAIKMBAaHUE U3 HEe CPOPMOBAHHOIO OpUKETa U
cyika npu temreparype 20 - 80°C (cm. puc.4.2).

WcnpiTanuss ropeHusi OpUKETOB MPOBOJWIA B OTOIMUTENBHBIX I€4aX CIOEBOTO

COKMTaHUS.

Puc.4.1 — [TocnoitHas HaOMBKa CMECH B CbeMHYIO (hopMy — OmanyOoKy,
€CTECTBEHHAs CyIIIKa OPUKETOB, CKJIaJIUPOBAHHUE.

. -
Puc.4.2 — YiuioTHeHHe cMecH Ha CIieluaabHOM IIpecce B mpecc-popme,
OpUKETHI CO CKBO3HBIMU JIBIPKAMH.
B Xxoae wucnblTaHWs TPOBOAWINCH BHU3yallbHblE HAOMIOEHUS C  LIEJIbIO
YCTaHOBJICHUS KAYECTBA TOPEHUSI METOIOM CBEUCHHUS.

TexHosiornyeckasi cxemMa OpPHUKETHPOBAHUSI HU3KOCOPTHBIX Yrieid M
OTXO0/0B YIJIeJ00bIYH ¢ AKTUBMPOBAHHBIMHU CBSI3YIOIIUMH.

Ha ocHoBe moONy4YeHHBIX pE3yJNbTaTOB MCCIEIOBAHUNM HaMH pa3padoTaHa
MPOMBILIUICHHAS TEXHOJIOT U OpUKeTHPOBAHUSA OTXOJIOB yTaea00b4u
Mectopoxaenuil JKaran, Ke3sui-bynak n Koxo-Kenen ¢ akTMBUpOBaHHOW TIIMHOM,
JIECCOBBIM CYIJIMHKOM U T'yMaTaMH.

Ha pucynke 4.3 noka3aHa TeXHOJOTHYECKasi cxeMa OpUKETUPOBAHUS C TIIMHOU U
JIECCOBBIM CYIJIMHKOM.

OTx0/b1 yriaeao0sun, HU3KOCOPTHBIN yronbHbIA Menodb 1 (0-13 MMm) u3 mecta
I00BIYM  TPAHCIIOPTOM 2 MOCTYHAET B APOOUIIBHO- COPTUPOBOYHOE OTAEIEHHE, Te
MIO/IBEPraeTcss IpPEABAPUTEILHOMY TI'POXOUYEHHUIO Ha TpPOXOTE 3, HAAPEIIETHBIN
MPOJIYKT KOTOPOTO A0/ ipabivBaeTcst B ApoOUIIKe 4 U MOJIAE€TC B CMECUTEIb 5.

benToHuTOBAs TIIMHA WJIK JIECCOBBIM CYTJIMHOK 6, U3MEJIbUYCHHBINA B IpOOMIKE 7
MOJAETCA B €MKOCTh IS aKTHUBAallMM &, MOAAETCA BOAA W3 BOJAOMNPOBOAA 9 mid
pacTtBopeHus riauHbl. M3 npyroii emxoctu 10 mogaercs 1-3%mnsbrii pactBop Na,COs3
IOCJIE AKTUBALlMM TJIMHSHAs CYCIIEH3Us MOJaeTrcs B cMmecuTens 5. B mponecce
CMEUIEHUsI YTl ¢ CyCHeH3Meill OEHTOHUTOBOM TJIMHBI MJIM JIECCOBOTO CYTJIIMHKA, B
YTrOJIbHO-OCHTOHUTOBYIO WJIM YTOJbHO-CYIJIMHKOBBIA CMECh MOJAeTCs BOJA U3
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BOJZIONIPOBO/IA 4€pe3 Jo3Mpyrouiee ycTporcTtBo 9. Jlaiee, XOpOIIO CMEIIaHHAas
OpukeTHas muxta nocrynaet B Oynkep 10. 3arem, roToBasi mIMXTa MOJAETCA Yepes3
no3atop 11 B mpecc 12, rae npeccyeTcs moji onpeieieHHbIM

LMoAroroBKa ¥yroAbHONC CEIRBA

xs ¥roAbHBIE 4*( 2. TpadcnopT ‘
oOTXOO01

‘ & ApeBanee |
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i
i
n | & MnmHa | : T
H
/ H : 5. CmMecHTenb -!—|
V H
—_—
7. Odpobuanxa » 8. SArTHEaITHA 1 - | 5. Boaa
i . + I
T : H 11. EyHKeR
H H
10. 1-F%%HEBIHM pacTeo R i
'
[ F el H i
S
i
V. BRHMKeTHROBaH He
W Cyumka L ‘ 12. AdosaTtop |——| 13 MNMpecc ‘
v , +
15. Cyiuka | 14 Foneeep |
________________________________________________________
,,,,,,,,,,,,,,,,,,,,,,,,,,,
Wi, CxaagumposaHMe
777777777777777777777777 - ———
Wl
1s. Crnan,

Puc.4.3 — TexHonornyeckasi cxemMa MpOMBIIIJIEHHON TEXHOJIOTUN OPUKETHPOBAHU
yriei ¢ 0EHTOHUTOBOW TJIMHOM U JIECCOBBIM CYTJIMHKOM.
JaBJICHUEM. DBpHKeThl, BBIXOISAIIME W3 Ipecca MOCTyHarT Ha KoHBeilep 13 mis
CYLIKM B CYLIMJIBHBIE YCTaHOBKH 14 B OCeHHee- 3UMHee BpeMsA. B neTHuil ce30H
OpUKEThl CylIaTCs €CTECTBEHHOW CYIIKOW. ['0TOBblE OpPUKETHI TPAaHCIOPTUPYIOTCS
KOHBEHEpOM 15 K MyHKTYy MOrpy3KM WM CKIAQOUPYIOTCA Ha Cckiajgax 16, rae
MIPOUCXOIUT JONOJHUTENbHAS MOJICYIIKA OPUKETOB.

BbIBO/bI

1. YcTaHOBI€HO, YTO MPOYHOCTH KOMITO3UITMOHHBIX TOIUTUBHBIX OPUKETOB M3
yried W OTXOJOB YriaeAoObluM 3aBHUCHUT OT BHJAa CBS3YIOIIETO, CIocoba ero
JIOTIOJTHUTENbHOU 00paboTku, mpoieHTHoro coaepxkanusi B KTK, a taxxke crmocoba
700aBIICHUS CBS3YIOIIETO U YCIOBUA MPECCOBAHUS MTPU OPUKETUPOBAHUN KOMITO3HTA.
[Tokazano, uyto Hanbosee rhhekTuBHBIN U pouHblid OpukeT (3,5MIla) MOKET OBITH
MOJY4YEeH TMpU MajibiX JaBieHusx npeccoanus 100-200 kr/eM® U3 yoiisiE W
AKTUBUPOBAHHOIO CBS3YIOIIETO — JIECCOBOTO CYIVIMHKA, C COJIEPKAHUEM MOCIIETHETO
10 % ot o0Omeit maccsl KTT.

2. BmepBble mMokazaHO, YTO JUIS TOJYYEHUsS]  BBICOKOKAJIOPUHUHOIO
OypOyroiapbHOro OpHUKeTa OJJHOBPEMEHHO ¢ yJydileHueM Kod(h(UIMeHTa MoJIe3HOro
WCIIOJIb30BaHUs OTXOJO0B yriieno0bun KbIprei3cTaHa, MOKHO HMCIOJIB30BaTh CMECh
HU3KOCOPTHOM Menoun yriast 70-60% (mectopoxkaenus JKatan) u MeIo4r KaMeHHOTO
yras B koiudectBe 30-40%, KoTOpble NpH COBMECTHOM 0OpabOTKE TIJIMHUCTBHIM
CBSI3YIOLIUM 00JIaat0T 30JIbHOCTHIO HIKE 13%, u netyuectsio Bbie 30%.

18



3. TlokazaHo, YTO HCMOJB30BAHHE B KA4E€CTBE CBS3YIOUIETO I MOTYYCHUS
TOIUIMBHBIX OPHUKETOB TYMaTOB HATpHUsi, aMMOHHUSI M CHJIMKaTa B BHUJE BOJHBIX
pacTBopoB KoHieHTpauued oT 0,1-2%, MOo3BOJISIET MOJIYYUTh U3 MEJOYM YIJeH
KbIprbi3ckoii PecryGmKi GPUKETHI ¢ IPOYHOCTBIO mopsiaka 3 MITa mmm 3,0 kr/em’.
[Ipu aToM Hauboee a3 pexTuBHBIM cBA3yromMM siBisiercs: ['CK.

4. YCcTaHOBJIEHO 3aBUCHUMOCTb TOpPEHHUs OpUKETa OT JaBJICHUS MPECCOBAHUS.
JIyist OBITOBBIX TE4Yed C €CTECTBEHHOW Mojayed BO3yXa, ONTHMAJLHOE JIaBJICHUE
MIpEeCcCCoBaHMs OpUKETa MPU N3TOTOBJICHUH JTOJDKHO COCTaBIATH 10 Kre/cm.

5. Tlokazano, 4to nns  JUIMTETBHOTO XpaHeHUs (Oojiee roja) YroiabHBIX
OpMKETOB Ha OCHOBE T'ymMaTa aMMOHHS PEKOMEHIYeTCS MX TepMooOpaboTKa mpu

Temmneparype 200"C.
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CaoupoB barpipOexk 3yaymoBuutuH 05.17.06 — komMmo3uTTepam KaHa
NOJIUMeEpJIepaAn Kaiipa HINTETYY KAHA TEXHOJIOTHSIAPbI AJAMCTUTUH OOKHYA
TEeXHUKA WIMMIECPUHUH KAHIAUAATHI OKYMYHITYYJIYK JaPaKaChIH U3JEHUI ALYy
yuyH «Kemyp ka3bin ajyyaarbl KQJAbIKTAPAbIH HETU3MH/IE AKTHUBAeIITHPHUJITEH
OMPUKTHPruYTEPU 0ap KOMIO3ZUTTUK KATYY OTYH AJyYy T€XHOJOTHUSICHIH HIITEI
YBITYY» JIereH TeMaarbl JUCCEPTALMSChIHBIH

PE3IOMECH
Herusru ce3nep: KoMno3uTTuk katyy oTyH, KOMYp, OpUKET, OailIaHbIIITHIPTbIY,
OuTyM, TOImypak 4orocy, buomacca, akTUBIACHIITHPYY, HBIMIYYIYK, OCKEMIUK.
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N3unnee o0bekTHIEpH: KYPOH >KaHAa Tall KOMYPAYH KeMyp Kasbll ailyy
KaJ/IbIKTapbl, KOMyp OpHUKETTEpH, OpraHMUKAJIbIK JKaHAa OPTraHUKAJIBIK SMeC
OMpUKTHUPTUYTEPU Oap KOMYp Kasblll ajlyy KaJJbIKTAPbIHAH aJIbIHTA H KOMIIO3UTTHUK
OTyHZAp.

MN3unpnee mnpeaxmern: KeMyp Kasblll allyy KaJAbIKTAPBIHBIH HETU3UHIC
OMPUKTHUPTUYTEP MEHEH KOMIIO3UTTHK KaTyy OTYH OHAYPYYHYH TEXHOJIOTHSIIAPbI
KaHa OpUKET TYpYHAOr'Y IpOAYKIMsIIap.

Kymymryn wmakcarbl: Koipreiz PecryOnmkaceiHna KeMmyp Kasblll  alyy
KaJJABIKTaPhIHBIH HETM3WH/AE aKTUBICHITHPWITEH OUPUKTUprUYTepAu (Jiecc jKaHa
OCHTOHUTTUK YOIOCY, TymMarTap, KeMypAy TEPMUSIBIK 3PYY YUYpYHAArsl 3arTap)
KOJIIOHYY MEHEH KOMIIO3UTTUK KaTyy OTYH OHAYPYY TE€XHOJIOTHSCHIH HILITEI YBITYY
KaHa OTYyHAYH KyHYY IIApTTapblH >KaHa MYHO31OMOJIOPYH JKCIIEPUMEHTANIBIK
AHBIKTOO, aJap/IbIH KYHYY NpOLECCTEPUH OalIKapyy.

N3unpeenyn Meroaaopy kaHa anmaparrapbl: Du3MKa-XUMHUSIBIK OKaHa
TEXHOJOTHSUIBIK AHAIMU3JAUH METOIOpY, Kypama KaTyy OTYHJapnbl (pU3MKaJIbIK-
TEXHUKAJIBIK CBIHOOJIOPAYH METOIJO0PY, MEXAHMKAJBIK CBIHOOJIOPAYH METOILIOPY,
AKTHUBJCIITUPYY BIKMaJIaphbl.

AJIBIHTAH HaThIKAJAp JKaHa aJapAblH :KaHbLIbITBI: KP kemypnepyH
SPUTKUUTEPIN KOJIJOHYY MEHEH arMmoc(epaiblk 0achiMa TEPMHKAJIBIK SPUTYYHYH
TEXHOJIOTHSICBI MIITEIUI YbIKTHI kaHa aHbl KKOHyH canarTblk MYHO3YHO TUHTHU3IEH
Taacupu u3uiAeHaAu; OupuHum xony KP keMyp kasbin anyyaarbl KajaAblKTapblHAH
KKO amyy yd4yH TyMHHAMK 3aTTapibl OaillIaHBIIITBHIPIBIY KaTapbl KOJAOHYY
MYMKYHUYJYTY O€ITWJIEHreH; 4YOomo jKaHa ryMmar (HaTpuid >KaHa HaTpHi
CWJIMKAThIHAH) apajaiiMa OUPUKTUPTHUYTEPUH KOJJOHYY MEHEH KYpPOH KOeMYpIeH
KKO anyy TexXHONOTrMsChl MINTEIUIT YbIKKAH, OEHTOHHUT 3>KaHAa capbl TOMYpakK
YOMOJIOPYH MEXAaHHUKAJBIK >KaHa XHWMMSUIBIK AKTHUBACIUTHUPYYA® JKaHA ajaplblH
CYCIIEH3MSIChIH (PU3UKaJIbIK-MEXaHUKaJIbIK canaThl OoroH4a xakumblpThuiran KKO
QIYYHYH TEXHOJIOTHACHI OHPUHYM JKOJIy MIITEIUN YbIKTHl JKaHa OHIYPYIIK®
kuprusuina;  KKOnyH  kyilyy  mporeccTepuH  OMPUKTHPYYYY — 3aTTapJbIH
KOHIEHTPAUMACBIH JKaHa KyHyydy Ty3yiaywmrepaery aba OepyyHYH KeJlIeMYH
©3repTyY JKOJIy MEHEH OallkapyyHyH HNapaMmeTpiiepd O€NTHJIEHTeH; 4YOIlo >KaHa
rymaTTap OMpPUKKEH OUPUKTHUPIUUTEPUHUH HETU3MHJE KYPOH KOMYpPIOH ajblHraH
koMno3usuibik - kKatyy oTyHay (KKO) amyyHyH TeXHOJOTHSCHL —Taxpbliida
OHAYPYLITYK CBIHOOJIOH OTKOPYJIAY.

N3ni1160HYH NPAKTHKAJIBIK MAAHUCH ! AKTUBJICIITUPUIITEH YOIIOHY, T'yMaTThI
’KaHa TONYpaK MEHEH TyMaTThl OUPHUKTUPYYYY OUPUKTUPTUUYTEPIUH HETU3HHJE
KAKIIBIPTHUITAH (U3HMKAJIBIK >KaHa MEXaHUKaJIbIK MYHe3leMenepy Oap KeMmyp
OpUKETTepUH OHAYPYYHYH TEXHOJIOTHUSIAPbl UIITEIUIT YbIKKAH.

PE3IOME

Muccepranmu CadupoBa barbipOexa 3yaymoBuua Ha Ttemy: “Paspaborka
TEXHOJIOTHH TOJIyYeHUs] KOMIIO3UTHOI0 TBEPAOro TOIIMBA HA OCHOBE OTXO/I0B
yriaego0blym ¢ AaKTHBHPOBAHHBIMH CBSI3YIOIIMMHU” TMPEACTABJICHHOH Ha
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COMCKAHUE YYEHOIl CTeneHU KAHAUIATA TEXHUYECKMX HAYK MO CHenuaabHOCTH
05.17.06 — TexHoJ1I0THSI M TIePePaAdOTKA MOJMMEPOB U KOMIIO3UTOB

KiroueBbie cioBa: KoMmo3uimoHHOE TBEpO€ TOIUIMBO, YTroJjib, OpPHKET,
CBSA3YIOIIMM, OUTYM, IlIMHA, OUOMacca, aKTHBAIUs, TEIJIOTBOPHOCTH, BIIAXKHOCTD,
IIPOYHOCT.

OO0beKT wuccje0BaHUA: OTXOJbI YIJIeqoObIYM OypbIX M KaMEHHBIX YTJeH,
YIOJIbHbIE OpHUKEThI, OKYCKOBAaHHBIC KOMIIO3UIIMPHHBIE TOIUUIMBA U3 OTXOJIOB
yTIeA00bIYH ¢ OPraHUYECKIUMHU M HEOPTAHMYECKUMU CBS3YIOIIMMU BEIIECTBAMMU.

IIpeaMer uccienoBaHusi: TEXHOJOTMHA MOJYYECHUST KOMIIO3UTHOTO TBEPAOTO
TOIJIMBA HA OCHOBE OTXOJIOB YIJIEIOOBIUYM CO CBA3YIOUIMMH BEILIECTBAMU U U3JIEIUN B
BUJIEe OPUKETOB.

Hear padorbl: Pa3paboTka TEXHOJOTHUU TOJYYEHUS KOMITO3UIIMOHHOTO
TBEpJIOTO TOILJIMBA HA OCHOBE OTXOJ0B yrienoosiun KP ¢ wucnonb3oBanuem
AKTUBUPOBAHHBIX CBS3YIONIUX (JIECCOBOM M OEHTOHUTOBOW TJWHBI, TYMaTOB U3
OKHCJICHHBIX  yIJei, BelmecTBa MpU  TEPMOPACTBOPEHUH  yIyieW) U
AKCIIEPUMEHTAIIBHOE ONPEAECICHUE YCIOBUM M XapaKTEPUCTUKUA CHKUTAHUS TOILIMBA
JUISL YIIPABJIEHUS MPOLIECCAMU UX TOPEHHUS.

MeTtoabl ucciaenoBanus M anmaparypa: Meroasl (U3HKO-XMMUYECKOTO U
TEXHOJIOTMYECKOTO0  aHajau3a,  METOJbl  (DU3UKO-TEXHUYECKUX  HCIBITAaHUI
KOMITO3UTHBIX TBEPJBIX TOIUIMB, METOJbl MEXAHWYECKHUX WCHOBITAHWUW, METOMIBI
AKTUBAIWU.

IMonyuyeHHble pe3yjabTaTbl W HUX HOBU3HA: Pa3paboTraHa  TeXHOJOTHUS
TepMuueckoro pactBopenust yriaed KP  npu armochepHoM  naBiieHMH  C
WCMOJIb30BAaHUEM PACTBOPUTEINICH M HCCIEAOBAHbI €r0 BIMSHHUE HA XaPAKTEPUCTUKU
KTT; BmepBble yCTaHOBJIEHBI BO3MOKHOCTHM NPHUMEHEHUS TYMHHOBBIX BEIIECTB B
kauectBe cBs3ytomiero s nonydeHus KTT w3 orxomoB yriemoosrun  KP;
pazpaborana TexHosorus monydeHuss KTT wu3 Oypbix yried ¢ HCIOIb30BaHUEM
KOMOWHHPOBAHHBIX CBA3YIOIIMX U3 TJUHBI U TyMaTOB (HATPUS M CHJIMKATa HATpUs);
BIIEpBBIE anpoOupoBaHa u pa3padoTaHa TexHojorus mnonyuenus KTT ¢
VIIYYIICHHBIMU (PU3UKO-MEXaHUYECKUMHU XapAKTEPUCTHKAMU 3a CUET MEXaHWYECKOMN
U XMMHYECKOW AaKTHUBAIIMM OEHTOHUTOBOW M JIECCOBOW TJIMHBI M WX CYCICH3UU;
YCTAHOBJICHBI TapameTpbl ynpasieHuss npouneccamu ropenus KTT 3a cuer
M3MEHEHMS KOHILICHTPAIMKM CBA3YIOUIMX W 00beMa MojJaud BO3JyXa B YCTPOMCTBAaX
JUIS COKMTaHMS; TPOBEJCHA OIMBITHO-NPOMBIIICHHAS ampofanus pa3paboTaHHOM
texHosornn nonydeHus KTT u3 Oypbix yrieil Ha OCHOBE KOMOMHHPOBAaHHBIX
CBSI3YIOIIMX W3 TJIMHBI U TYMaTOB.

IIpakTHYecKkre 3HAYECHUS UCCJICIOBAHMS

Pa3paboTaHbl TEXHOJIOTMH BBINTYCKA YTOJBHBIX OPHUKETOB C YIYUYIIEHHBIMU
(hU3UKO-MEXaHUUYECKUMU XapaKTEPUCTUKAMU 3a CYET VCMOJIb30BaHUS
AKTUBUPOBAHHOW TIWHBI, TyMaTa U Ha OCHOBE KOMOWHHUPOBAHHBIX CBA3YIOIIMX W3
[JIMHBI U TYMaToB. Pe3ynbTaTbl NPOBEACHHBIX HMCCIECIOBAHUNA HCIOJIb3YIOTCS IS
paszpabotku TOO, co3nanus v pa3MeIIeHUs] TPOU3BOICTB, TEXHOJIOTHHN U pa3pabOTKu
HOBBIX TOIIOYHBIX YCTPOMCTB.
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SUMMARY

Dissertations by SabirovBatyrbekZulumovich on the topic: “Development
of technology for producing composite solid fuel based on coal mining waste
with activated binders” submitted for the academic degree of Candidate of
Technical Sciences in specialty 05.17.06 — technology and processing of polymers
and composites

Keywords: Composite solid fuel, coal, briquettes, binder, bitumen, clay,
biomass, activation, calorific value, humidity, strength.

Research objects:brown and hard coals, coal mining wastes of brown and hard
coals, coal briquettes, agglomerated composite fuels from coal mining wastes with
organic and inorganic binders.

Study Subject:Technologies for producing composite solid fuel based on coal
mining waste with binders and products in the form of briquettes.

The purpose of the work: Development of a technology for producing
composite solid fuel based on coal mining waste in the Kyrgyz Republic using
activated binders (loess and bentonite clay, humates from oxidized coals, substances
during thermal dissolution of coal) and experimental determination of the conditions
and characteristics of fuel combustion to control their combustion processes.

Research methods and apparatus: Methods of physicochemical and
technological analysis, methods of physical and technical tests of composite solid
fuels, methods of mechanical tests, methods of activation.

Research findings and innovation: A technology for thermal dissolution of KR
coals at atmospheric pressure using solvents has been developed and its effect on the
characteristics of the CHP has been studied; For the first time, the possibility of using
humic substances as a binder for obtaining CTP from coal mining waste of the
Kyrgyz Republic has been established; A technology has been developed for
producing CHP from brown coals using combined binders of clay and humates
(sodium and sodium silicate); For the first time, a technology for producing CTP with
improved physical and mechanical characteristics due to mechanical and chemical
activation of bentonite and loess clay and their suspension was tested and developed;
Parameters have been established for controlling the combustion processes of CHP
by changing the concentration of binders and the volume of air supply in combustion
devices; Pilot testing of the developed technology for producing CHP from brown
coals based on combined binders of clay and humates was carried out.

Practical implications of the study:

Technologies have been developed for the production of coal briquettes with
improved physical and mechanical characteristics through the use of activated clay,
humate and based on combined binders of clay and humates.

The results of the research are used to develop a feasibility study, create and
locate production facilities, technologies and develop new combustion devices.
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