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DEVELOPMENT OF OPTIMAL PARAMETERS
FOR PRODUCTION OF FUEL BRIQUETTES
ON THE BASIS OF THE COAL SCREENING

LEFTOVERS AND COAL SLURRIES

Abstract. The experimental data was obtained during the development of production technology of high-
calorie coal briquette fuel. Studies were conducted to determine the optimal composition of batches on the basis of
solid carbonaceous waste coal and coal slurries screenings. The processes of chemical adhesion between coal slurry
and coal tailings in the presence of binding Na-CMC-75/400 and hydrophobic agent (coal tar) were studied. Assess-
ments of quality of the obtained pellets were carried out using standard procedures and regulations on fuel briquettes
test methods. The optimum pellet sizes within the batch as well as quantitative composition of the briquettes were
determined. The main qualitative indicators of coal fuel briquettes, such as heat of combustion, mechanical strength
and water resistance were determined. The briquettes produced according to this technology are classified as domes-
tic solid smokeless briquettes.

Keywords: briquette fuel, coal tailings, intensity of combustion, mechanical strength, water resistance.

YAK 622.788:662.712

C. . ®aspuios, T. C. Kusotosa, O. A. Hypkenos, K. b. Carnaesa,
M. A. Adabikaibikos, A. b. Mykaiues, A. H. ’Kakynosa, M. 3. Myjigaxmeros

WHCcTHTyT Opranmieckoro cunTe3a u yraexumun Pecryomuku Kazaxcran, Kaparanna, Kazaxcran

PA3PABOTKA OIITUMAJIBHBIX ITAPAMETPOB
IHHOJYUEHUSA BPUKETHOI'O TOIUVIMBA HA OCHOBE
YI'OJIBHBIX OTCEBOB U YI'OJIBHOI'O HIJTAMA

Annotamus. [IpeacTaBaCHB 3KCTICPHMCHTABHBIC JAHHBIC, TIOYICHHBIC TTPH Pa3pab0TKE TCXHOJOTHH IPOH3-
BOJICTBA BBICOKOKAIIOPHHHOTO YTOJHHO-OPHUKETHOTO TOILTHBA. [IpOBEICHBI HCCIETOBAHMUS 10 YCTAHOBJICHHUIO OIITH-
MAaJbHBIX TAPAMCTPOB COCTABJICHH IMHXTHI HA OCHOBS TBEPABIX YTICPOACOACPKAIINX OTXOI0B YTONIBHBIX OTCCBOB H
VTOJBHBIX IIIAMOB. M3yUCHBI aATC3HOHHO-XHMHYCCKHC MPOUCCCH KOMIO3HIUH «YTOJIBHBIH MIIAM+YTOJBHBIH OT-
CCB» B MPHUCYTCTBHHA CBa3ytomero (Na-KMILI[-75/400) u ruapododusaTopa (KaMCHHOYTOIRHOH cMOJTET). OICHKA Ka-
YCCTBA MOIYICHHBIX OPHKCTOB MPOBOAMIACH C HCMOIB30BAHUCM CTAHIAPTHBIX MCTOIHK M HOPMATHBHBIX JOKYMCH-
TOB HA MCTOBI HCIIBITAHUH TOTUTHBHBIX OPHKCTOB. Y CTAHOBJICHBI ONTHMAJIBHBIA TPAHY TOMCTPHICCKHN COCTAB ITHX-
THI 11 OPHKETHPOBAHMS W KOJIMHMECTBEHHBIH coCcTaB OpukeToB. OnpeneieHbl OCHOBHBIE KAYECTBCHHBIC MOKA3ATEIH
TOJTYYCHHBIX YTJICTOILIMBHBIX OPHKCTOB — TCILIOTA CTOPAHHA, MCXAHHUYCCKAS MPOYHOCTh M BOAOCTOHKOCTH. [lomy-
YACMBIC TPH ONTHMAJBHBIX TCXHOIOTHYCCKAX TMAPAMETPAX H COCTABaX OPHKCTHI, O COACPIKAHUIO JICTYUHX BEIICCTB
OTHOCATCA K KATCTOPHH OC3IBIMHBIX OBITOBBIX TBEPIBIX OPHKCTOB.

KioueBnbie ciioBa: OpHKETHOE TOIUTMBO, YITICOTXOBI, TEIUIOTA CTOPAHMUS, MEXAHMYECKAA IMPOYHOCTH, BOJO-
CTOHKOCTb.
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[Ipu nepepabotke u 1OOBIYE YIS, B YACTHOCTH, NMPH €ro 000rameHun, odpasyeTcst OrpOMHOE KOTH-
YECTBO HEYTHIH3HPYEMBIX (HIH YTHIN3UPYEMBIX), HCKBATU(HUIHUPOBAHHO TOHKOAUCIICPCHBIX OTXOI0B (B
OCHOBHOM, B BHJE IIJIAMOB), COACPKAIIMNX, B psac ciy4dacs, 10 50-70% yroapHoro semecrsa. Hakome-
HHC H CKIaTHPOBAHUE TAKHX OTXOJ0B HE TOJBKO HAHOCHUT CYLIECTBEHHBIHN VIIEPO 3KOJIOTUH PETHOHOB, HO
U KpaliHe HEBBITOJHO ¢ IKOHOMHUYECKOH ToukH 3peHus. [Ipobnema panuoHanbHOrO UCHONB30BAHMS 3THX
VIJICH CBfI3aHA, MPEKIC BCEro, ¢ OONBIIMM COACPKAHUEM MENKuX (pakuuii, octuraromux 50-65% ot
oOmero ao6eiBacMoro ero konmdectsa [1, 2]. YposeHp nepepaboTku VIS BEAVIMUMH CTPAHAMH B Ha-
crosmiee Bpems coctasisiet 6oaee 60% B CHIA, 75% — B Asctpanun, 80% — B ['epmanun, 90% — B Benu-
koOputanuu |3, 4]. B Kazaxcrane stot nmokasarens He npessimact 36%.

Kax wm3Bectno, KaparanauHckuit yrojpHbIH OACCCHH € MIOMIAABIO OKOJO 3,6 THIC. KM — OmUH H3
KPYMHCHIIIMX B MUPE, KOTOPBIH 1o 3amacam yrist 3aauman tperbe mecto B CCCP nocae Kysbacca u Jlon-
Oacca. JloObIua BeaCTCS, IIABHBIM 00Pa30M, MOA3CMHBIM Coco00oM. OCHOBHBIC LICHTPHI OOBIYU — rOPOAa
Kaparanga, Capane, AGaii, [Haxtunack. [loTpeOuTensiMu KOKCYIOIMUXCS YITICH SBISIOTCS METAITyPru-
yeckue 3aBoael Kazaxcrana n Poccum, 3HEPreTHICCKHX — JKEIC3HOOPOKHBIN TPAHCTIOPT, 3JICKTPOCTAH-
UM 1 TPOMBILUICHHBIC npexnpuaTtud. [Ipodnema yrumuzanun u nepepadoTku yrieorxonos B Kaparan-
JUHCKOM PETHOHE OCOOCHHO akTyaidbHa. PazpaboTka TEXHOJOTHH MPOUW3BOACTBA OPHUKETHO-YTOIBHOTO
torrmmBa a1 LleHTpaneHo-KazaxcTaHCKOro perHoHa Ha OCHOBE MECTHBIX CHIPBEBBIX PECYPCOB HMECT
GONBIIYVIO MPAKTHUCCKYEO MEPCIEKTHBY, MO3BOJUT CYIICCTBCHHO CHU3UTH CEOCCTOMMOCTh OPHUKETOB H
PELINTD 3KOJIOTUICCKHE MPOOIEMBI, CBA3aHHBIC C YTHIN3ALUCH YITICOTXO0AO0B.

Bpuketnposanue yried — 0JHO U3 HANPABJICHUH NPEBPAIICHUS MEIKUX KIIACCOB YITIEH B OBITOBOEC U
SHEPTETHUCCKOE TOIUIMBO ISl CIOCBOTO CXKHTaHMA. 1ak, MPH CXKUTAHWU OTCEBA YIVIA B CJIIOCBOM TOIKE
KO3(HUILHUCHT UCTIONBb30BAHUS XUMHUCCKOH dHEprun yriis coctasister He Oonee 40-45%. [pu cxxuranuun
B €JI0¢ OPHUKETOB, MOMYUYCHHEIX H3 TOTO JKE OTCEBA VI, KOAGGHULUHEHT MOJIC3HOTO UCTIONB30BAHMS XUMU-
yeckol 3Heprum yvris cocrasisier 70-80%. OTcroga OYEBHIHBI NPECHMYINCCTBA HCIIONB30BAHUS OpUKET-
Horo Tormsa [3-8]. B HacTosmee BpeMs H3BECTHO OOBIIOE KOTHYCCTBO PA3IUYHBIX CIOCOO0OB OpUKETH-
POBaHHA, OTIMYAIOIINXCA KaK M0 KOMIOHCHTHOMY COCTABY OPHKETOB, TAK M MO TEXHOJOTHH UX MOIyYC-
Husl. OCHOBHEIC KAUCCTBCHHEIC TOKA3aTCNU VIVICTOIUIUBHBIX OPUKETOB CBOJITCA K CICAYIOINHM Mapa-
METpaM: TEIJIOTA CrOPAHMS, MEXaHHIECKas MPOYHOCTh M BOJOCTOMKOCTD. [loMHMO 3TOrO, rOTOBBIN OpH-
KET JOJDKCH OBITh SKOIOTHUYESCKH OE3BPECIHBIM H MMETh JOCTATOYHO HH3KYIO CEOCCTOMMOCTh, OCTABAACH
KOHKYPEHTOCTIOCOOHBIM BHIOM TOIUTHBA HA PBHIHKE SHEPropecypcos. TemnoTra cropanus OPUKETOB ompe-
JCIACTCS TONBKO KAUECTBOM M COCTABOM KOMIIOHEHTOB OPHKETHPYEMOH INHUXTHI, KOTOPBIC MOTYT LIENC-
HAMPABJICHHO U3MEHATHCH [8-15]. MexaHHUYSCKUE MOKA3ATe I KOMITO3UI[HOHHOTO OPUKETA 3aBUCAT KaK OT
COCTaBa INUXTHL, TAK W OT PsAAa TCXHONOTHYCCKUX mHapaMeTpoB OpuketvpoBaHus. OCHOBHBIM Tpebo-
BaHHEM K CHIPbCBOH CMECH A MPOU3BOJCTBA OPHUKETOB SIBILIIOTCS TPAHYJIOMETPUUYCCKUN COCTAB IIMXTHI
U PacXoJ CBA3VIOLIETO, ONTHMATBHBIA ¢ TOYKU 3PCHHS 00CCICUCHHS 3aJaHHOH MPOYHOCTH, KaK TOTOBOTO
OpuKeTa, Tak 1 OPUKETA-CHIPIIA HATPABIIEMOTO B CYIIKY.

Hamu B kauectBe OOBEKTOB HCCICAOBAHUSA HCIONB30BAINCH. YTOMBHBIH LUIAM OOOraTUTCIBHOMN
¢dabpuxu LIOD-7 (r. Kaparanga), yromensie otceBnl Kysnenkoro u Iaxtunckoro paspezos Kaparan-
JUHCKOM o0jacTh, B KauecTBe cBsayromero — kel Na-KML-75/400, B kadectse ruapodobuzaropa —
kamenHoyronpHas cMmojia TOO «Capei-Apka-crienikoke» (r. Kaparanga). [lpeasaputensHo onpeneacHb
Ka4YCCTBCHHBIC TIOKA3ATEIIH HCIOIb30BAHHBIX MECTHBIX YTOIBHBIX MATCPHUAIOB:

— yromemsii orces Kysmemkoro paspesa, mapka B-3: somerocts (AY) — 17,2-23,00%; Bmara oGumas
(W?) — 16,56%; Bpixox meryunx semects (V) — 47.20%; maccosas gomst cepsr (S%) — 0,50-0,71%;
uuzmas Terutora cropanus (Q;', kkan/kr) — 4600-4930 kkan/kr;

— yromsusrit orces Illaxrurckoro paspesa, mapka K-12: somprocts (AY) — 18,3-27,4%; Brara oGmas
(W?) — 13,26-15,31%; maccosas goms cepsr (S%) — 0,43-0,64%; mmsmas termora cropaums (Q) — 4600-
4804 xxa/kr, Beicmas tertora cropasms (O, ) — 7900 kxam/kr;

— yrompubii niam LHO®-7 (mapku KK, K, K-12): 3oapH0CcTh — 34,5%; Briara oGmmas — 14,1-18,2%;
BBIXOJ] JICTYUHX BELICCTB — 23,6%; Maccosast 1oms cepsi (S) — 0,63%; Husimas Temmora cropanms (Q) —
4450 xxan/kr, Beicmas tertora cropaums (O, ) — 6390 kxam/kr;

— xiaer Na-KMLI-75/400, maccoBast 107s1 OCHOBHOTO BCLIECTBA B a0CONIOTHO CYXOM TEXHHYCCKOM
npoxaykte, He MeHee 50%, akTHBHOCTH BogopoaHbIXx HOHOB (pH) BogHOro pactsopa Na-KMLI-75/400 c
maccoBoii poneit 1,5% mpu remneparype 20 °C;
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— xamenHoyroapHag cMona TOO «Caper-Apka-Crenkokey: 3ompH0CTb — 0,1%: mmotHocTs mpu 20 °C —
0,4 xr/™’; Temmeparypa kuneHus: B mapax — 315 °C, B xuaxoctu 390 °C; Beixon mexa 50%; mMaccosas
JIOJISL BEIIECTB, HEPACTBOPUMBIX B TOyosie 3,8%; coaepxanue deHoa0B > 20%.

B ycaoBusx naGopaTOpHBIX MCHBITAHUN [T M3TOTOBJACHHS OIBITHBIX O0Pa3lioB OPHUKETOB ObIT
BBIOPaH CHOCO0 MONYCYXOro MPECCOBAHUSA. Y INICTOITMBHEIC OPUKETHl W3TOTABIHBAIH LIMITHHIPUICCKOH
dopmel auameTpoM 25 MM, amuHOH 100-120 Mm. OnieHKY kKadecTBa MOTYUCHHBIX OPHKETOB MPOBOAUIHU C
HCTONB30BAHUEM CTAHAAPTHEIX MCETOOWUK W HOPMATHBHBIX JOKYMCHTOB HAa METOIbl HCIBITAHHH
TOIUIMBHBIX OpukeToB [16-18].

B nccnenoBanusx OpUKETHPOBAHHIO MTOJBEPIaINCh YTOIBHBIC INTUXTH (YTOJIBHBIH OTCEB + YTOIBHBIH
uiam) ¢ BaakHocTeio 12-18% mnpu coaepskanuu yroasaoi menoun 50-90 macc.%, yrompHoro mmama 10-
50 macc.%, xiaes Na-KMLI-75/400 3-8 macc.%. Kneli mpurorosiaen pacrBopenuem Na-KMILI-75/400 B
Bozae B cootHomeHun 20:1 1 1o0aBiIeH B MIMXTY B KOAHUCCTBE 5% OT 00IISH MacChl OPHKESTHON CMECH.
VYroneueiii mnam LIO®-7 BeoamaM B mHXTY AN OPHUKETHPOBAaHUS C LICTIbIO VACHICBICHUS CTOMMOCTH
MOJYYaEeMBIX OPHKETOB, a TAK)KE MOBBIIICHHUS MIACTUIHOCTH U VIIVULICHUS 3¢PHOBOTO COCTaBA YIOJIbHOU
umxTel. CUTOBBIN aHanmu3 yrojsHbX 1riamMoB LIO®-7 mokasas, 4To B €ro 36pHOBOM COCTABE COACPIKAHUC
¢pakuuit 1-2 mm 1 0-1 MM coctaBiser no 45-60%, vactun cBbime 3 MM — He Oonee 8-10%, uro cokpa-
IIACT 3aTpaThl HA M3MEIBUCHHE HMCXOJHOTO CHIphs. B pe3ymprare MpoBeICHHBIX HCCICAOBAHHN VCTa-
HOBJICHO, YTO ONTHMATBHBIA I'PaHYIOMETPUYCCKUN COCTAB IIHMXTHI I OPUKETHPOBAHUS JOIKEH HUMETh
caeayrommuii cutoBsii coctas: 0-1 mv — 35-45%, 1-2 mm — 25-40%, 2-3 mm — 6-10%.

Brnaroconep:xaHue IUXTH OKa3bIBACT BAXKHOC BIMSHUC HA MPOYHOCTHBIC CBOMCTBA OpHKETa-CHIPIA
[15-18]. TTockoabky Ha BIAKHOCTb IIUXTHI BHSCT OOJBINOS KOMHYICCTBO (DAKTOPOB, YUSCTh BJIMSIHUC
KOTOPBIX 3aTPYIHUTEIBHO, HYKHYIO BJIXKHOCTh MOAOUPAIOT OMBITHBIM MyTEM. ONTHMATBHOS 3HAYCHUC
BIJKHOCTH YTONBHOM INUXTH YCTAHABIHMBAIOCH IO 3HAYCHUSAM IMPOYHOCTH MPH CXKATHU 00pa3LoB MpH
MHHHMMATBHOM M MaKCHMAaIbHOM AaBlIcHHU npeccoBaHus. Ha pucynke 1 mokazana 3aBHCHMOCTH TpOd-
HOCTH OpHKETa-chIpa OT BIAKHOCTH IOHXTH MPH pacxoie BoAHoro pacteopa kies Na-KMLI-75/400 B
kommuecTee 5% OT OOwmEH Macchl IMUXTHI, OTKYAA CICAYET, YTO ONTUMAIBHOH sl OpPUKCTHPOBAHHS
SIBJISICTCS BIAYKHOCTh BO3AYIIIHO-CYXOTO COCTOSIHUS YIOJIBHOH CMECH, Haxosmasics B mpeaenax 14-16%.
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CocraB muxThl: 0TceB KysHerkoro pazpes3a mapku b-3 + muiam = 80:15.

Pucynok 1 — BiusHue cojiep:kaHus BJIard YrOJdbHOM IMUXTHI HAa TPOYHOCTh OPUKETOB
npu papieHun npeccopanus 20 Mlla (kpuBas 1) u 50 Mlla (kpuBasg 2)

VBeIUUCHHE COACPIKAHUS BIard B YrOMbHOH muxte oT 16 10 22% oKa3bIBa/I0 MOHMKAOIICS BITHS-
HUC HA AATC3UI0 MEXKAY YIVIEM U CBS3YIOIIMM H3-33 PE3KOr0 HAPYIICHUS HEMOCPCACTBCHHBIX aacopO-
LIMOHHBIX KOHTAaKTOB B MEXK(a3HOW 30HE, YTO M MPUBOAWJIO K YMCHBIICHUIO OpodHOCTH. [IpouHOCTH
CUCTUICHUSI YaCTHULl OPUKSTHUPYEMON YTOJbHOH CMECH B 3HAYUTC/IBHONM CTCICHH BO3PACTACT C YBCIH-
YCHHEM JABJICHUS MPSCCOBAHUS,

CkuraHve MONYYCHHBIX O0pasloB OPHUKETOB MOKA3al0, YTO OPUKCTHAS KOMIIO3HIMS HA OCHOBC
yroaeHOTO oTceBa IlaxTrHCKoro paspesa wiacca mapku K-12 u yrompHOTO mama JayvyIne BO3ropactes,
TOPCHHUE MTPOUCXOANT MOCTCIICHHO, HE BBIACSCT AbIMA M JOITO COXPAHSICT TEILIO0, OPUKETH PACKAICHHBIC,
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B TMPOIIECCE TOPCHHS HE PACCHIMAIOTCA. BPUKCTHBIC KOMITO3MIMK HA OCHOBE YroONbHOTO otceBa KysHerr-
KOTO paspesa Mapku b-3 yCTymaror mo 3TuM TOKazaTesiaM, OHHM TIIOXO BOCILIAMCHSIOTCS, B TIPOIICCCE
ropeuust paccoimarorcs. OCHOBHBIC TEXHHUCCKUC XAPAKTCPUCTHKH OPUKCTOB OMBITHON TApPTHH TPUBC-
JICHBI B TaOJIMLIE.

OCHOBHBIE TEXHUUECKUE XapaxKTEPHUCTUKH yI‘J'Ie6pI/H(eTOB OITBITHON IIapTHn

Cocrap Gpuxera’, % ITokazaTelb KauecTa’
a A B Rcﬁp’ Rucm’ Ad’ Wa’ Vdav’ Qir’ Qsda]:
% % % % % KKa/kr KKaJ/Kr
60 35 82,7 74,7 324 | 3,62 | 392 4215 6750
Yomsit oreen Kyauergore 70 25 842 | 784 | 302|358 | 377 | 475 8050
pazpesa (A) + nioiam (b)
80 15 86,4 77,1 346 | 344 | 36,5 4788 8141
60 35 85,3 75,6 345 | 3,65 | 39,0 4750 6834
Vinoumseisnt e Teen I IRTHERKOT0 70 25 86,4 | 804 |372 | 353 | 364 | 4750 8243
paspesa (A) + nioiam (b)
80 15 86,3 77,6 383 | 3,36 | 373 4750 8141
I KommecTBo cBsi3yomero — 5%.
2R65p — MeXaHrIecKasl IIPOYHOCTD IPU cOpachIBaHUM, R, — MEXaHIIecKast IIPOTHOCTD P UCTHPAHUHY, A% 301IBHOCTD,
W* — Brara o6mas, V* — BhIXO[ JETYUHX BeTiecTs; Q) — HU3IMIAs! TEIUIOTa CTOPAHUST, Qsd”f — BBICITIAST TEIDIOTA CTOPAHUSL.

Hna mpuganmst Opuketam OONBIICH MPOYHOCTH W BOJOCTOWKOCTH HAMHM B KadecTBE THAPodO-
Guzaropa Oblna KCIOIb30BaHa KaMeHHoyronbHas cMona TOO «Capei-Apka-crienkoke». ONBITHEIM IYTEM
OBLIO YCTAHOBICHO, YTO THAPOGOOH3ATOP U YIONBHBIC KOMIIOHCHTHI LIEICCOOOPAa3HO CMEIIMBATE, MPC-
BapuTeIbHO Harpes 10 Temmeparypel 50-60 °C. Kak mokazamu pe3yabTarbl NPOBSACHHBIX OIBITOB, IS
OpuKeTHPOBaHHA MpU (HPAKIIHOHHOM COCTABE YIONbHOW IIMXTHI B mpexenax 0-2,0 MM ¢ BIQKHOCTBIO
HUCXOTHOHU IUXTH 6-8%, ONTHMANIBHOE KOTHYECTBO rUApodhobH3aTopa HE TOHKHO MpeBbimaTh 1-3%.

Bpukersr n3roTaBmuBaIKCh CiacayrOmmuM obOpasom. BHawane roToBWIH 3aTBOPSIONIYIO cMeCh. Jliast
3TOTO B NIOATOTOBICHHEIN YTOIBHBIN OTCEB BBOAUTCS KAMCHHOYIOIBHASA CMOJIA, CMECh MOJOrPEBacTes (10
TEMIICPATYPHl Pa3MATUCHHS CMONBI) M NMEPEMEINUBACTCSA M0 MOIYUICHUS oxHOpomHou Maccel. Iloxro-
TOBJICHHASI TAKHM 00Pa30M 3aTBOPSIOIIAS CMECh (CBI3YIOIIEE) CMEIMBAIACh ¢ mogorpeThim 10 50-60 °C
BTOPBIM YIJICCOACPKALMM KOMIIOHEHTOM — YTOJBHBIM HinamoM. [lepemelnuBanue MpOBOIHIH A0 IMOJ-
HOTO CMAYUBAHHS YaCTHUL YIS M MOTYUYCHUA OJHOPOIHOH Macchl, a GOPMOBAaHHE OPUKETOB — U3 LIHMXTHI,
umeromneh remmneparypy 35-40 °C, nasnenue mpeccoBanus 10-25 Mma. Coaepxanue kiaes KMLI[-75/400
MeHsIu B npeaenax 4-10% B 3aBHCHMOCTH OT COCTaBa W BIAKHOCTH IIMXTHL. Y IPOYHECHHE TIOTYUCHHBIX
OpPUKETOB BO3MOYKHO KaK B VCIOBHSX €CTCCTBCHHOTO TBEPACHHS IPHU TEMICPATYPE OKPYIKAIOLICH CPEIb
18-20 °C u orHocuTeapHOM BIaxHOCTH 50-60%, Tak u mpu npuHyuTeapHOM cyike. [Ipu cymke Opuke-
TOB HOJ ACHCTBHEM MOJCKYJIPHO-TIOBEPXHOCTHEIX CHI U3MEHSETCS UX cTpykTypa. EcrecTBennas cymka
JAacT BO3MOXKHOCTD IMOIYYHTh OPHKETH ¢ MHHHMATBHBIM KOJUYECTBOM AC(EKTOB, TAK KaK MPU 3TOM
MPOUCXOANT MEIJICHHAS ycaaka Marepuana. OQHako HHTCHCHBHOCTD MPOLIECCOB CTPYKTYPOOOpa3oBaHUS
1 KOMHYCCTBO KPHCTAUIMYCCKHX (pa3, BIAMSIONIMX HA CBOMCTBA OPHUKETOB, VBEINYMBAKOTCI NMPH HX TEM-
nepaTypHoil oOpaboTke. Pe3ynpraTel vccaeJOBAaHHS 3aBUCUMOCTH MPOYHOCTH MPH CXKATHH OT COACPIKA-
HUs ruApodoOu3aTopa NpecTaBICHE HA PUCYHKE 2, U3 KOTOPOrO CICAYET, UYTO ONTUMAIBHOE KOIHUE-
ctBO ruApodoOuzaTopa, A1 U3YUACMBIX COCTABOB LIUXThI, HaXoauTcs B obnactu 0,5-0,8%.

Pesynpratel HccneqoBaHU BOXONOTIOMECHHS YITICOPHKETa B 3aBUCHMOCTH OT COJACPIKAHUS CBA3VIO-
IIHX KOMIIOHEHTOB (PUCYHOK 3), MO3BOJIAIOT ONPEACINTh HAMOOJICE ONTHUMANBHBIA JUANA30H Pacxoda
kiaest Na-KMLL75/400 (5-8%) u ruapodobuszaropa (0,6-0,8%) ans momyueHuss OPHUKETOB, HUMCHOIIMX
Bogonoromenue e conee 3,0-3,5%.

OnruManbeHbIH pekUM TEPMOOOPaOOTKU AN MOTYUCHHBIX YITICOPHKETHBIX KOMIO3HIUA COCTABUIL
temmeparypa 95-100 °C, Bpems BBIACPKKU — 3 4, OXNAXICHUE — Bo3aAyIIHOE. PocT mpouHOoCTH ¢ TeMmepa-
TYPOMH, BO3MOKHO, CBSI3aH C YBEITHUYCHHEM CKOPOCTH OKUCIUTEIBHBIX U MOMHMEPU3ALHOHHBIX TIPOLIECCOB,
MPOTCKAIOINX B KOMOO3UIHOHHON cucteMe [19, 20]. B pesymprare 3THX IpOLECCOB MPOUCXOIUT C€TO
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!

05 1.0 15 20
Copepxanve rugpotobuiatopa, %

bpukernas muxra: 1 — orceB KysHenkoro pazpesa Mapku b-3 + mutam = 80:15; 2 — orces [TlaxTtunckoro paspesa
mapiku K-12 + muam = 80:15; Cypuy, 5%.

PucyHok 2 — 3aBUCHMOCTH M3MEHEHUS IPOYHOCTH TP CHKATHU KOMIIO3UIIMOHHBIX YTIIeOPUKETOB
OT cojlepxanus ruapododusaropa

0.2 0.6 1.0

CogepaHue rnapodobuzatopa, %

Bpukernas muxra: otces Ky3nerkoro paspesa mapku b-3 + mmam = 80:15; pacxon Na-KMI[75/400, %: 1 —-4,0; 2 - 6,0; 3 — 8.0.

PucyHnox 3 — 3aBUCHMOCTH W3MEHEHHUS BOIOIOTIIOMEHUS KOMIIO3HIMOHHBIX YII1eOpUKEeTOB
OT cofiepikanus ruipodobuzaropa u csa3ytomero Na-KMI[75/400

OTBCP)KACHHE, 00pPa30BaHUE TBEPABIX BBICOKOMOJCKYILIPHBIX COCAMHCHHN, 00CCHCYHBAIOLINX MPOYHYIO
CBSI3b 3¢PEH OPHKETHOT'O MaTepraa.

Pesynpratel ncnsiTannii OpukeToB ¢ foOaBKol ruapododuzaTopa MoKa3anu CICAYOMNE TOKA3aTCITH
KaQ4YeCTBA, MCXAHUUYCCKAS MPOYHOCTD mpu uctupanuu 78-85%, copaceiBanuu — 85-90%, 30apHOCTS — 30,2-
32,5%, nausmas temiorta cropanust — 4320-4750 kkaj/kr, Beiciias TemioTa cropanus — 7123-7480 kkan/kr.
XapakTtep ropeHus OpHKeToB ¢ 00aBKOH ruapododu3aTopa NPaKTHICCKH HACHTHYCH TOPCHUIO OPUKETOB
TONIbKO €O cBs3yomuM Na-KMIL[75/400 — ropeHne HE COMPOBOXKIACTCS TPECKOM, 30Jid MO CTPYKTYPE
MBIJICBHAHAS, TEPMOCTOHKOCTE OPUKETOB A0CTaTOYHO Bbicokas. [lomyuacmblec mpH ONTHMATBHBEIX TEX-
HOJIOTMMECKHX MapaMeTpax U cocTaBaxX OpPHKETHI, MO COACPKAHHIO JETYUUX BEINECTB OTHOCATCS K Karte-
ropud Oe3IbIMHBIX OBITOBBIX TBEPABIX OpHKeTOB. Takum 00pa3oM, MPOBEACHHBIMH HCCICIOBAHUSIMHU
MOKA3aHA MEPCHCKTHBHOCTh OTPA0OTKU TEXHOJIOTMH MPOH3BOACTBA BBICOKOKATOPHWHOTO VIOJBHO-
OPUKETHOTO TOILTHBA HA OCHOBE OTXOA0B yrieaoOsun KaparaHquHCKOro yrompHOro Gacceina.

Paboma svimonnena no epanmy Komumema nayrxu MOH PK Ne 2715/T' 4.
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C. 4. ®assuion, T. C. Kusorosa, O. A. Hypkenos, M. A. AGALIKAJIBIKOB,
K. B. CarnaeBa, A. b. Mykames, A. H. ZKakpmmosa, M. 3. Momaxmeron

Kazakcran PecmyOmukacs OpraHukaIblK CHHTS3 JKOHE KOMIPXHUMISICH HHCTHTY THI, Kaparanasl, Kasakcran

KOMIP KAJJIBIKTAPBI MEH KOMIP KOKBICTAPBI HEI'T3IH/E
BPUKETTI OThIH AJTY/JIbIH THIMAI KOPCETKIIITEPIH KACAY

Tyiiin ce3aep: OPUKETTI OTHIH, KOMIP KAaJIBIKTAPHI, KAHY KbLIYbl, MCXaHUKAIBIK KATTBUIBIK, CYFAOCPIKTITIK.

AnHoTanmst. JKorapsl KaTopHsIIbl KOMipTi-OPHKETT1 OTHIHIBI ATy IbIH OHIIPICTIK TEXHOIOTHICHIH >Kacay Oapbl-
CBIH/IA ANIBIHFAH TOKIpUOETIK AepeKTep Kenripiares. Kemip eHAipiCiHIH KATThI KAIABIKTAPhl — KOMIpP YHTAKTapbl MCH
KOMIpJTi KOKBICTAPAAH IMIHXTAHBI (KOCBHIHIBIHBI) JKacay ABIH THIMII KOPCETKIIITCPIiH 13ACCTIPY HKYMBICTAPHI KYPri3ii-
reH. «KeMip KOKBICHI-KOMIP YHTaFbD» KOMIO3HINIACHIHBIH OainanpicTpymb-kemM (Na-KMII-75/400) men ruapo-
(pobm3aTop (TacKeMip INAMBIPBI) KATHICHIHAA AATC3HOHIBI-XHMISIIBIK IIPOLECCTEP 3CPTTEITCH. AJBIHFAH OpPHKET-
TEPIiH CANAJbIK KOPCCTKIMITEPIH AHBIKTAY CTAHAAPTHI MCTOMMKATIAP MCH HOPMATHBTI KYKATTapFa HCTI3ACIIHTCH
omicteMenepal KonmaHy OapsIChiHIA OaranaHFaH. BpHKETTEp aNbIHATHIH MIMXTATAPABIH THIMAI KYPaMbI MEH MOJ-
HIEPIIiK KYpaMAapsl AHBIKTATFAH. AJBIHFAH KOMIPIl OpHKETTEPAIH HETI3TI Camanblk KOPCETKIIITEP] — >KAHY KBLIY-
JBIFBI, MCXAHUKANBIK OCPIKTLNINT MEH CYFa TYPAKTBUIBFBL. THIMAI TEXHOJOTHSUIBIK KOPCETKIIITEP MCH BIHTAMIBI KY-
paM >KaFraibIHAA ATBIHATHIH OPHKETTEP TYTiH OOIBI YIIATHIH 3aTTap KeIeMi OOMBIHINA TYTIHCI3 KAHATBHIH TYPMBIC-
THIK, OpUKETTEpre >KaTazpl.
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