TOIWKEHT KUME-TEXHOJOI'UA HHCTUTYTHU XY3YPUJIATU
®AH JOKTOPHU NJIIMHNHU JAPA’KACUHU BEPYBUYH
16.07.2013.T.08.01 PAKAMJIM WJIIMHUI KEHT AL

TOIIKEHT JABJAT TEXHUKA YHUBEPCUTETHU
YMYMUHI BA HOOPTAHUK KUME HHCTUTYTHU

ABAYPAXMOHOB OJIUM PYCTAMOBHNY

MOJUIA ATMAIINHUIITHA KAJAJUIAIITAPAL OPKAJIV HE®Th-
T'A3 KOHJEHCATH APAJIAIIIMAJIAPUHU CYBCH3 XAMIAII
TEXHOJIOTUSICUHUHT WJIMHAA ACOCJIAPUHA
TAKOMWJLIAIITAPHALI

02.00.08 — HedpT Ba ra3 kuMécu Ba TeXHOJIOTHSACH
(Texnuka ¢anaapmn)

JOKTOPJIMK JUCCEPTAIIMACHU ABTOPE®EPATU

TamxeHnt — 2015 iiua



VIIK: 665.6.7

JlOKTOPJIMK quccepTANIUSICU aBpopedepaT MyHIAPHKACH
OruasjieHue apropedepara JOKTOPCKOM IMCCEPTALMH
Contents of the abstract of doctoral dissertation

AOnypaxmonoB Onum PyctamoBuy

Mopasia anMalIMHHUIIHY Kada A THPULT OPKAJIN

He(Th-ra3 KOHJAEHCATH apajlaliMajJapuHK CYBCH3 Xaii1am

TEXHOJIOTUSICUHUHT UJIMUN aCOCIIAPUHU TAKOMUJUTAILTUPHUII ....vveeneeennnnen .. 3

AobypaxmonoB Onum PyctamoBuu

CoBepI1IeHCTBOBAaHUE HAYUYHBIX OCHOB TEXHOJIOTHUHU CyXOH MEpPErOHKU
He(Tera30KOHEHCATHBIX CMECeH MyTeM

MHTCHCU(DUKAITAA MACCOOOMEHA ...\ttt entteeeteeeanteeeanteeaineeeanneeenaennns 29

Abdurakhmonov Olim

Perfection of scientific bases of technology of dry

distillation oil-gas condensate mixes

by an intensification mass-exchange .................ccoiiiiiiiiiiiiii i, 55

OBJIOH KWJIVHIaH HUIJIAp pyrnxaTu
Cnucok onmy0OJUKOBaHHBIX paboT
List of published Works ....... ..o 80



TOIWKEHT KUME-TEXHOJOI'UA HHCTUTYTHU XY3YPUJATU
®AH JOKTOPU NJIIMHNHU JAPA’KACUHU BEPYBUYH
16.07.2013.T.08.01 PAKAMJIM WJIIMHI1 KEHTAILI

TOIIKEHT JABJAT TEXHUKA YHUBEPCUTETHU
YMYMUHI BA HOOPTAHUK KUME HHCTUTYTHU

ABAYPAXMOHOB OJIUM PYCTAMOBHNY

MOJUIA ATMAIINHUIITHA KAJAJUIAIITAPAL OPKAJIV HE®Th-
T'A3 KOHJEHCATH APAJIAIIIMAJIAPUHU CYBCH3 XAMIAII
TEXHOJIOTUSICUHUHT WJIMHAA ACOCJIAPUHA
TAKOMWJLIAIITAPHALI

02.00.08 — HedpT Ba ra3 kuMécu Ba TeXHOJIOTHSACH
(Texnuka ¢anaapmn)

JOKTOPJIMK JUCCEPTAIIMACHU ABTOPE®EPATU

TamxeHnt — 2015 iiua

3



JIOKTOpPJIMK JuccepTamusi MaB3ycH Y36ekncTon Pecny6iamkacn Basmpaap Maxamacu
xysypuaaru Oumii atTecramusi komuccusicuaa 12.05.2015/B2015.1.T464 pakam OujiaH pyxartra
OJIMHTaH.

Hoxropnuk auccepranuacu TONIKEHT JaBlaT TEXHUKA YHUBEPCUTETH Ba Y MyMHUI Ba HOOPraHUK
KUME HHCTUTYTUIA OaKapuiraH.

JIOKTOpIMK IUCCEPTALMACUHUHI TYja MAaTHU TOIIKEHT KMME-TEXHOJOTUs MHCTUTYTH Xy3ypUAaru
®dan J0KTOpU MMM gapaxkacuHu O0epyBuu 16.07.2013.T.08.01 pakammu uiamwuii keHram BeO-caxudacuaa
www.tkti.uz MaH3MIHTa JKOWITAIITHPUIITaH.

Huccepranus aBropedepatn yu tunga (¥30ek, pyc, uHrim3) www.tkti.uz BeO-caxudacu Ba
“Ziyonet” TabauM ax00pOT TaAPMOFHIAa WWW.Ziyonet.uzZ MaH3WINTa KOWITAITHPUIITaH.

Pacmuii onnoneHTiap: Adugoa Myxa60ar ®a3pL10BHA
VY36ekucron Pecriybnukacu @annap akanemMuscu
aKaJeMuru, KuMé Qaninapu JOKTOpH, mpodeccop

Caiinaxmenos Uramoepan MyxrapoBuy
TEeXHUKa (DaHIapu TOKTOPH, podeccop

AoaypaxumoB Caugakoap AGQypaxMoHOBHY

TeXHHUKa (paHmapu JOKTOpH, Ipodeccop

ETakym TaliKuWiIoT: OAK «Y3JINTUHedTras»

Huccepranus xumosick TOIIKEHT KUME-TEXHOJIOTUSI MHCTUTYTH Xy3ypuaaru 16.07.2013.T.08.01
pakamiy UMl KeHramHuHT 2015 funm « _ »  coar _ jaru Maxkiaucuaa 0ynu6 yraau. (MaH3ui:
100011, TomkenT ur., HaBowuii kyuacu 32. Ten./ ¢pakc: (+99871) 244-79-20, (+99871) 244-79-17, e-mail:
tkti@mail.uz.

JoxTopnuk auccepranuscu OwiaH TOMKEHT KUME-TEXHOJOTHS HHCTHUTYTH AXO0opoT-pecypc

Mapkasuaa TaHULIUII MYMKUH ( pakamu OwmnaH pyiixarra onmuran). (Mamsun 100011, Tomkent
1., HaBowuit kyaacu 32. Ten/dakc.: (+99871) 244-79-20).
Huccepranus aBropedepatn 2015 it « » KYHH TapKaTUJIIIH.
(2015 #tun naru No pakamu peectp OaéHHOMACH).
C.M.Typo0:xoHOB

®dan NOKTOPH WIMHIA JapakacUHU OCPYBYU HIIMHUI KEHTralll
paucH, T.¢. 1., mpodeccop

A.C. U6onyiiaeB

®dan nOKTOpH WIMHN JapakacWHU O€pYBYH HIMHI KEHTrall
uaMui KoTuow, T.¢.1., mpodeccop

I'.P. PaxmonOepauen

®dan NOKTOpH WIMHN AapakacWHU OepYBYH HIIMHUI KEHTaIl
XY3YpHUIaru WIMHNA CEMHHAP paucH, K.(.1., mpodeccop

4



KHUPULI (JIoKTOPJMK TUCCEPTANUACH AHHOTALUSCH)

Juccepranus MaB3yCMHHMHI J0J3ap0Juru Ba 3apypusitu. bytyn nynéna
TPAHCIIOPT BOCUTANApH, Xamja EKUIFU Tajlad KAJTyBYM MallliHA Ba MEXaHU3Majap
COHUMHUHI KE€CKUH OIIUIINA YHEPIHsl TEKAMKOp TEXHOJOTHsUIap acocuaa cudatiu
MOTOp EKWIFMIapu uNUIad uyukapuiiHu Tanad stagu. 2005 HwigaH Xo3upru
KyHJapraya ayHEna mamiakariapuaa HedTb-ra3z Ka3ub onum xaxmu 55 %nan
OpPTHUKIa, YIAPHUHT €POCTU 3aXUpallapyH aHUKJIAII XaXMH 3 6apobapra KymairaH.
Hedtr Ba ras xoumencaru (HI'K) apamammacupgan MoTop EKUIFUIapu HIILIA0
YUKapUIl Kym BHeprus capdu Ba Mypakkad ycKyHanapjaH QoiiiamaHumira
acoclaHraH >kapa€HnapiaH xucobnanaau. OxXupru Wuuapaa MOTOp EKUIFHIIApU
cudarura tajabimap y3mykcu3 optud Oopmokma, nry OunaH Oupra ayHéna HEPTh
XOM amécy MUKJOPH Ba HapXuJa HOTYPFYHJMK Ky3aTwiMmokaa. HedTHu kaiita
UIUTAIl 3aBOJJIADUHU TEXHUK Ba TEXHOJOTHWK SIHTHJIAI, WIIIA0 YHKAPUITHHHT
DHEPTUS TEXKAMKOP YCYJUIAPUHU KyJami, HedTh MaxCyJlOTJIapu, XyCyCaH MOTOP
CKUIFIIIapU  WNUIA0 YUKAPUITHUHT capd-xapakaTiapuHu KaMaWTHPUII Ba
yIapHUHT  cU(aTUHU  SXIIWIAIHA  TabMUHJIOBYM  aCOCHM  OMUJUIap/aH
XUCOOIaHaIN.

Masbnymku, He(Th Ba Ta3 KOHACHCATH apajaliMaiapuial MOTOP EKWIFUIApU
Unuiad 4YMKapuil KarTa MUKAOPAA HCCHUKJIMK Ba DJIEKTP JHEPrusiHA Tanad
KWIaJUraH skapa¢HiapjaH Owpu OynraH MypakkaOd xaijpamn (peKkTuduKaius)ra
acocnanrat. bynaa OyfnaryBuu areHT cudarua, XO3upru maur, yra KU3Jupuiiral
CyB OyFH KyJuaHuiaaau. Taxjmiap myHH KypcaTaauki, HeQTh Ba ra3 KOHJIEHCATH
apanammMacusiaH  MOTOp  EKWIFWIApW  OJHINJAA  yTIeBOAOpoa  OyFlapuHu
KYJUIAIIHUHI Ha3apuyd Ba aMalldi acoClapuHUA TAKOMWUIAIITUPULII, MOAAA
AIMAIIMHUAIIHY  KaJAJUIAIITUPUIIT  Ba  YIJIEBOJOPOA OyFJIaTyBUM areHTUHU
KYJUIAIIHUHT ~ CaMapaJOpJIMTMHMA  aHMKJIAll  TAaAKUKOTIIADH  WyHAJINIINAJA
OakapuiraH Ma3Kyp UIUIAPHUHT JTOI3apOIUTUHU KyHugaruiap TacaukJIaiiu: CyB
OyfMHM HIIA0 YMKApUII YUYyH KaTTa XaKMJIarhd HSHEPreTUK Ba TEXHOJOTHK
capduiap Kepak; yrjieBoJopoj OyfIapuHU KOHACHCAIMsIAIL >KapaéHuJa CyB
KOHJIECATH XOCHII Oyaumy pyit Gepaau. Y3 Ha6aTiIa Xocu Gyiran Gpakuusiap
TapKUOWJaH CYB KOHJIGHCATHMHU aXpaTUO OJIMII MaxCyC YyCKyHajap, To3ajall
TEXHOJIOTUK KapaCHUHM YTKA3WIll Ba KYIIMM4Ya DHEpPreTHK capdiapHu Tanad
KWJIaau; CyB OyFUd Ba YHUHI KOHJEHCATH YIJIEBOJIOPO/] apajaliMaliapu TapKuouia
OYIM0 HMCCUKIMK-MOJJa aJIMAlIMHUII KapEHJIAPUHUHT TE3JMTMHU Ba YJIapHU
amajira OIMHUPHUII TEXHOJIOTHK YCKYHAJIADUHUHT CaMapaJOpIUTHHU MMacauTUPaIH;
CyB OyFMHUHT KOHJACHCAIWsUIaHWII HCCUKHTH (2260 kJK/KT) yrieBoaopo.
OyFJIapUHUHT KOHACHCAIMsUIaHUIT HccuKaura  (250-350 kJ[k/Kr)maH roKopu
OynUIIM yJIapHU KOHJICHCAIMSUIAHMINIA DHEPrus CapOUHHUHT OIIUIIUTa OJIUO
KeJIaJIh; XOCWJI OYJraH CyB KOHJICHCAaTH YCKYHAJIAPHUHI KOHTAKT HO3AJIAPUHHUHT
KOPPO3VSUTAHHUIIIMHA KydalTupuiira cababd Oymamu; CyB KOHICHCATH TapKUOHIa
He()Th MaxCyJOTJIADUHUHT KOJJIWUKJIAPW, OJTHUHTYTYpT Ba OOImIKa KUMEBUU
OupHUKMaliap MaBxXyJl OYJUWIIW, yJIapHU aXpaTUO OJIMII Ba KaiiTa daiiganaHulil
6uiian GarmuK GyiraH KyumMua capbiapHy Tana® Kuiamd. Y3 HaB6aTHIa ymoy
apajialmMayiap 3KOJIOTUK XOJIATHU EMOHJAINTUPAAN; CYB KOHJIEHCATH JUCTUJUIST
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dbpakiusinapu (allHUKCa, aBUAKEpPOCHH Ba JOM3€Ib EKWIFUCH) TapkuOujia cyB
Oynuiura oaub Kenaau Ba yJIapHU KeMMHYAIUK CYBCU3JIAHTUPUII YUYH KylIMMYa
XapaxkaTiap KWIMHUIIMHYU Tanad Kuiaau.

V36ekucron Pecny6mmkacu Ilpesumentuaunr 2008 iun 15  wmrongaru
“HHOBalMOH JOWMXalap Ba TEXHOJOTMJApHM MIUIA0 YMKapuIlra KYJJIallHU
parOaTianTupuIn OVinya KymnMua dopa-taaoupiap tyrpucuna’tu I1K-916-con
Ba 2010 #mn 15 npmexabpmarm  “2011-2015  #Hwunnapaa V36exucTon
PecryOIMKaCUHUHT CAaHOATHMHM PUBOXKJIAHTUPHUIN ycTyHIapu Tyrpucuaa’tu [1K-
1442-con kapopiapuaa Oenrwianrad BazudanapHu MyailsiH qapaxaa Oaxxapuiira
ymi0y auccepTanus TaAKUKOTH XU3MAaT KUJIAJIH.

TaagKUKOTHUHT pecny0uka daun Ba TEeXHOJIOTUSJIapH
PUBOAJIAHUIIMHUHT YCTYBOp HyHajqunuiapura OofJuKIMru. Jluccepranus
tagkukotn 7 — (2007-2011 #wmmnap) “KuméBuil TexHosOrusiap Ba HAaHOTEX-
Hostorusunap”, UTHU-13 — (2007-2011 iwnap) “Munepait XoM ami€ pecypciapruHu
W3Jall, KUIUPHIL, Ka3u0 onuil, 6axosanl Ba KOMIUIEKC KailiTa UIiaml, TOF CAaHOATH
KOMILJIEKCH YMKUHAWIAPUAAH (POMIaTaHUIIHUHT caMapaid yCyJUIApUHU KOu1ad
yukuin”®  ¢aH  Ba  TEXHOJOTUSUIADHU  PUBOXJIAHTUPUIIHUHT  YCTYBOP
HYyHanuIIapura Moc paBMIlia Oakapuiras.

JAuccepranust MaB3ycH Oyiinuya XajaKapo WJIMHH-TAAKUKOT/IAP HIAPXH.

CyroK yTiieBoIOpOAJIapHU KaliTa UILIAI KapaéHUHUHUHT CaMapalopJIMTUHU
OIMPHUII Ba KAJAUIAIITUPUIN OYiinda JAyHEHUHT €TaKuyd WIMHUNA-TAIKUKOT
MapKaszjiapd Ba OJIMA YKyB Myaccacanapupia, xymuianaH, Chicago university,
Colorado school of mines, Shell Global Solutions Inc. (AKLI), Japan Petroleum
Institute, Tokyo national university (SIlmonust), Royal Military College of Canada
(Kanaga), French Petroleum Institute (®panius) UIMUANR-TAAKAKOTIAP OJUO
OOpUIMOK/Ia.

HedTp-ra3 KonaeHcaTu apanamMalapuHd —Xalgam — TEXHOJOTHSICHHU
TaKOMWJUIAIITUPUII FO3aCHJIaH >KaxOHJa OJMO OOpWiraH WIMHUN-TaAKUKOTIAp
HaTW)XXaCU1a, )KyMJIaJlad, Kynuaaru WiMui Ba aMaJIui HATHXXKAJIAp OJIMHIaH: CYHOK
VIJIEBOAOPOMJIApHM  KailiTa  unulamaa — pekTudukanusiam — sKapaéHUHU
XKaJaTAIITUPUILIHUHT camapaiid ycyjulapu nuuiad yukuiarad (Australian institute
of petroleum, ABctpanus); HepTHH KaiTa MIUIANMIIa PeKTUGUKAIIMSIIAII KapaHu
TaKOMWUIAIITHPUIL YYyH IOKOPH YHYMJIM KOHTAKT KypwiManapH spaTHITaH
(Japan Petroleum Institute, fmnoHus); CymOK YriaeBoJAOpoJjIapJAaH MOTOP
CKUNFUIIApU  OJMINJA MaxcyjdoT cudaTUHUA SXIIWAJIAll Ba yHAA Xaljamn
Kapa€HUHUHI TEXHOJOTHK KypcaTruujiapyd TabCUPUHHU AaHUKJIAIL METOJIUKACU
unuiad yukwirad (Research Institute of Petroleum Processing I'epmanmus, Indian
Institute of Petroleum XuHaucToH).

Byryuru kynaa mMykoOun OyfJlaTyBUd areHTJIap PEeLUPKYISIUACUHU KYJIa0
peKkTU(UKAMOH KOJOHHAJAA MOJJIA aJIMAIIWHUIIHYU JKalaJUTallTupuII, He]Th Ba
ra3 KOHJCHCAaTH apaJlallIMAJIAPMHYA XAWJAIIHUHT HA3apHUi Ba aMalauil acoCIapuHU
TaKOMUWJUIAIITUPUII Ba caMapaJopJIMIMHU OLIMPUII KaOu yCTyBOp HyHaNMILIapaa
WIMUN U3TaHUILIAp 00 OOPUIMOK/IA.

MyaMMOHUHI VPraHWJIraHJuK Japamacd. XO3Uprd BakTAa WUPUK
onmumiiap (O.®. I'maronea, B.M. Kanyctun, C.A.AxmeroB, A.C.bararypos, A.K.
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MaHOBsIH Ba OOLIKaJIap)HUHI WIMHA MIUIapUAa a30T, YriaepoJ OKCUIU Ba YHHHT
UKKH OKCHAM XaMmJa HMHEpPT ra3nap KalOu, cyB Oyfura MyKoOuWn OyflaTyBud
areHTJAPHUHT KYJUITAaHWIMIIN UCTUKOOJIIN SKAHIIUMTY XaKuaa XyJiocanap KUJIMHTaH.
Kynruna tagkukoTumiap Ba ymly coxa MyTaxaccHclapyd TOMOHHUIAH Xaipaail
xapa€Huaa OyFnaTyBuM areHT cudaruga cyB OyFu capPuHM KaMaWTHUPUII
MyaMMOJIAPUHUHT TEXHOJIOTUK Ba KEHCTPYKTUB €UUMJIIAPHU TaKIu( STHIITaH.

V36ekucTon onmumiiapu — Abugoa M.®., Canumon 3.C., Hapmertona I'.P.,
AzuzoB Y.A., UkpamoB A.U., Tammyxamenoa A.K., Xamunos b.H., MaxkamoB
X.M., FOnyco M.IL., Caiinaxmenos III.M., Typo6xxonos C.M., Kagupor N.K.,
Caiinaxmenos .M., AGaypaxumoB C.A. Ba OOIIKaJapHUHT WIMHA HWIILIApU
HaTWKacuaa HedTh KuMEcH, He(PTh-rTa3HW KalTa WIIJIANl TEXHOJIOTHSCH,
Kapa€Hllapl Ba YCKyHajapw  CcoXacuJa MYyXUM HWIMHH-aMaluid IOTyKJapra
sputmmigu. KOcynbexos H.P., T'ynsamos III.M., AptukoB A.A., Mannanos Y.B.,
Hypmyxamenos X.C., HomaeB K.O., [IxypaeB X.®. Ba Oomkanap KMMEBHII Ba
O3UK-OBKAT TEXHOJIOTHSJIApH JKapa€Hiapd Ba YCKyHalIapu, Kyl KOMIIOHEHTIIU
apajalIMalapHyd XalJallHu MaTeMaTUK MOJEUIAIITUPUIN Oyiirya KEeHI KYJIaMiu
TaJIKUKOTJIap 0Ju0 OOpUILIMOK/IA.

DOHeprus Ba yTa KM3AUPWUITaH CyB OyfFu cappuHU KaMaTHpUII Makcaauia
KaTop TaAKUKOTYWIAPp TOMOHHUJAH “UCCUK OKWUM~® OWJIaH KOJIOHHAa KyOu
MaxCyJIOTUHHU KYIIMMYa UCUTHUIIHUA XOCHJI KWJIMILTA acociaHraH HedTHU xaiaai
CXEMAaCHHH Y3rapTUpHII Wysuiapu Takiud sTuiaradn. AMMo anabuét manOanapuaa
He(dTh Ba ra3 KOHJIEHCATH apallalliIMaCUHU peKTHU(UKANMUIANIIA YTa KU3IUPUITaH
cyB Oyfu YypHura OyfiaTyBuM areHT cudaTtuja yrieBoJAopoa OyFiapuiaaH
dborinananum, Oyiuda 4YyKyp WIMHKA TaaKuKoTiaap OaéH KuiauHMarad. XyJIIu
IIyHJal, MyKOOWJ OyFfjaTyBuM areHTIApHU KyJuiad, CYIOK YIJIEBOJIOPOIapHU
pekTuduKanysa KWIWIIa MOAAA AJIMAlIMHHUII KapaSHIApUHU >KalaIallTHPHUII
Oopacusia xaM MabiaymoTiap HyK. Mapxya agaOMET MabiayMmoTiapu Ba OOIIKa
TaAKUKOTJIap Ha3apuil HATHOKallapu acoCHJIa, YIJIEBOJOPO OYyF/IaTyBUM areHTHHU
Kyu1a0, pekTudukanus xapa€HUHU Xap TOMOHJIaMa TaxJIMJI KWIHII y4yH €Tapiiu
UMKOHUAT Oepmaiiau. CyB Oyfu Oyf/laTyBuM areHT cudaTuaa KyJIJIaHUIUIIHHUHT
KaMUYMJIMKJIADUHU MHOOATra o0, OXMPru Muiiap/a *axoH aManuéruiaa HeTHU
KaiiTa  uWOuUlamga, yHUHT  KYJUIAHWIMIIMHA ~ KECKMH — KaMaWTUpuIl — Ba
peKTU(PUKAIMOH YCKyHAJIAPHU CYBCU3 XaWJall TEXHOJIOTUsCUTA YTKa3HIl Oyitnya
takmudaap kyzatwimokaa. Iy wmyHocabar Ownan, HedTHM KaiiTa uIUIaId
coxacuja SIHTH TEXHOJOrus — He()Th Ba Ta3 apajialliMajJapyuH CYBCU3 XaldalllHUHT
WIMHI acociapu Ba XOM améHu EKWIFH (Ppakiusiapura aKpaTUITHUHT camapaliu
YCYJIMHU HWNUIa0d 4YMKWAII OujaaH OOFJIMK YTJICBOJOPOJ XOM amIéCHHH Xaijarl
xKapa€Huna cyB OyFMHM MyKoOun OyflaTyBYM areHTiap OWiaH amMallTHPHII
Oyiu4a sHrU 1013ap0 WIMUNH-TEXHUK MyaMMO Taiao 0yiau.

JIuccepranus MAaB3yCHHUHI JHCCEPTALMSA 0axapuIaéTraH WJIMM-
TAAKUKOT MYACCACACMHUHI WIMHI-TAAKUKOT HILIAPH OMJIaH OOFJIMKJIMIH.
Huccepranys TaiKUKOTH YMYMHUH Ba HOOPraHUK KUME MHCTUTYTUHUHT PA-A13-
TOO1 pakammm (2012-2014 i) “Mojana  anMaliMHUII — Kapa€HJIAPUHU
KaJaalITUPUIL — acocuga  HedTh-ra3  KOHJAEGHCATH  apajaliMalapuHU
pEKTU(PUKANMATIANTHUHT IOKOPU CaMapaid TEXHOJOTUSICHUHU SIpaTULl’ amMalluii Ba
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7-®A-0-10065 pakamiu (2014-2015 #it.) “Hedts Ba ra3 KoOHAEHCATH
apajalliMaIapUHU  CYBCU3  Xallgall  TEXHOJOTUCHUHUHT  WJIMHU-TEXHHUK
XYXOKATIApUHUA Tal€piam Ba YHUHI TaXXpuOa-caHOaT CHUHOBJIAPUHM YTKA3HII
WHHOBALMOH JoMuxanapura myBopuk onubd Oopwirad. Bbyxopo (30.12.2009
mungaru Ne09-21-222/026; 25.03.2012 #fiungaru Ne77/026 pakamin) Ba daproHa
HepTHU KaWTa unuiam 3aBojyiapu OmnaH Ty3wirad (19.04.2014 iungaru Ne 404
pakamJiin) XYy>KalluK HIapTHOMajapu AWCCEepTalys UIIMHUHT aMaiuil HaTWxKalapu
OusiaH OOFJIMK XOJIJa amalira OIMPUIITaH.

TaagKUKOTHHHI  MAaKCaAd MOTOp EKWIFWIApU  OJIMII  KapacHuuaa
yIIEeBOJOpOaA OyFIaTyBUM areHTUHU Kymad Oyr ¢asacuma moana Oepwin
KapaCHUHM OKaJaulalTUpUIN  Wynu OwnaH HedTh Ba Ta3  KOHJIGHCATH
apalalliIMaCUHU XAWJAUIHUHT SHEPIrusl TEXAMKOP TEXHOJOTHUSCUHU SPATUILIAH
ndopar.

Makcaara 3pyIlni y9yH KyHUIard TAAKUKOT Basudajiapu KyWWIras:

CyBCcU3 Xaimam ycynu OwinaH HepTh Ba ra3 KOHJIGHCATH apaiaiiMalapuHu
(dpakuusiapra axxpaTHllia KOHTaKT (azajnap opacuiaru yerapa omnka KaTJIaMHUHT
Kamaiiuim xucobura OyF ¢azacuiarud Mojia Oepuil )kapa€HUHU YpraHul;

TUAPOJIMHAMUK Ba UCCUKJIMK YXIIAIMK ME30OHJIapU KUUMATIApUHUHT FOKOPHU
Oynranauru cababnu MyKoOua OyFJlaTyBUM areHTHUHT KyJulaln XpcoOwura
UCCHUKJIMK Oepuill K03PUIMEHTUHUHT OIIUIITUHU aHUKJIAI;

CyB OyFMHHMHT (U3HK-KUMEBUHN KypcaTruwiapuaad ad3anpok KycaTruura sra
Oynran MyKoOwWJ OyFlIaTyBYd areHTHUW Kyijam xucobura, HedpTh Ba Ta3
KOHJICHCATH apajallMacMHM Xaijalijia 4derapa ONKa KarjiaM KaJIWHJIUTHUHUHT
Y3TapUIlIMHU YPraHHUILL,

HeTh Ba ra3 KOHJCHCATH apajalliMAaCHHU YTJIEBOJOPOIM OyFIIaTyBYU
ATCHTHUHT PEIUPKYJSIHUACH OpPKTH PeKTHU(UKANMUIAN KapaGHUHUHT DHT
MakKOyJI KypcaTru4JIapuHU TOTIHIIL;

EKMIIFY TUCTWUIAT (Gpakiysiiapy TapKUOWIa HaAMIIUK XOCHI OYIUITUHUHT
OJIIMHU OJIyBYM, HE(Th Ba ra3 KOHJICHCATH apajlalliMaCUHU CYBCHU3 XaWJalTHUHT
AHEPIUs TEKAMKOP TEXHOJOTUSICUHU UILTA0 YUKUIII;

®aprona HetHM KadTa unuiam 3aBoguHUHT DJIOY ABT-1 TexHOMOTHK
OJIOKU PEeKTU(DHUKAIMOH KOJIOHHAJIApUra YIJIEBOJOPOUIH OyFJIaTyBUM arceHTHU
Y3aTUIIHUHT OPUHIUIIAAI CXEMACUHU SIpaTUL;

®aprona HKN3 ABT-1 tuzumura HedTh Ba ra3 KOHJEHCATH apajaliMacUuHH
CYBCHU3 XaWJall TEXHOJOTUSICUHU KOPUHW ITHUII OPKAIU SPUIIUIIAJUTaH UKTUCOIUN
camapaH# XyucooJarl.

Hazapwuii Ba skciepuMeHTan TaAKUKOTIAp HaTWKacuaa OyF ¢azacumia Mojaa
AIMAIIMHAII  KapaCHUHHM O>KaJaUIAITUPHINTa acocjlaHraH HePpTh Ba Ta3
KOHJICHCATH  apajalliMaJlapyuHu CYBCHU3 XaWJAllHUHT WJIMHUH  acoclapuHU
TaKOMWJUIAIITUPHUILL Ba YTJIEBOJOPOJ] OYFIATyBUM Ar€HTUHH PELUPKYISIUACH
OWsiaH XOM alI€éHH XaWJaITHIUHT IOKOPH caMapalid TEXHOJIOTHSICMHY UIIIA0 YUKUIIT
Uy opKaJiv FOKOpU/Ia KEJITUPUITAH WIMUN-TEXHUK MayMMO €YUJITaH.

Tagkukor o00bekTH cudaruga HedTh, ra3 KOHIEHCATH Ba YJIAPHUHT
apajamManapu  xamja HedTh Ba ra3 KOHJEHCATH  apajaliMallapuHu
pexTuUKanusIan ;kapaéHu OJIMHTaH.



TaakukoT npeaMeru — OyFJIaTyBYM areHT cudaruma KyJUIaHWIAIATaH
yTIeBOIOPOA OyFiapu XUcoOIaHaIH.

TagkukoT ycy/uiapu. Jluccepranus HIIMHUHT Oa)xxapuivIinga KUMEBUM
TEXHOJIOTHUS XaMmJla HeTh Ba ra3HM KaiTa HIUIall >KapaéHiapd Ba yCKyHalapu
(dhaHapyHUHT Ha3apui acocnapu ycayouérinapuaad ¢oiiganaHuiIras.

Hedtp, ra3 xonzeHcatu, xamja yJapHUHI apajaimiMaiapd Ba AUCTHILISAT
bpakuussiapuHUHT  (PpakMOH  TapKUOWMHM  TAAKUMK  KWIKIIAA  CYIOK
VIJIEBOJAOPOJIApDHU  Xaijam  ycKyHacuaaH — Qoipanunrad.  TeXHOJIOTHK
KypcaTTU4IapuHM aHUKJAIl aHbaHAaBHH ycCyJulap acocuja JiabopaTtopusi YiIdoB
acOoOmapu &ppamuja amaira omupwiran. Hazapuii Ba aManuii TaaKAKOTIIAp
HaTWKAJAPUHUA TAAKUK KWIWII VXIIANUIMK Ha3apusiCd Ba MOJEUIAIITHPHUIILL
ycinyOnmapunan  doianaHuiaran  xoijga yTkazwirad. Jluccepramms WMIIWHU
Oakapuiga xaijam skapaéHuja KeyaJuraH Mypakkad Mojja aJMalldHULL
KapaHIapuHU TaxJ I KWIHII YCayOuéTu >kan® KuiauHraH. Pextudukanus
XKapaCHUHUHT MOJJA aJIMAlIMHUII KYPCATTUWIAPUHU YPraHUIIA KOMIIbIOTEPIIN
TaIKUKOT ycyapauH ¢oinananunrad. Wnmuit TagkukoTiap JsiabopaTopust
peKTU(PUKALMOH KypriiMacHuia OaxapuiraH.

TaagKMKOTMHMHT MJIMHUI AHITWJIMIY Kyiuaaruiapaad uoopar:

aHbaHaBUU OyFJIATyBYM areHt (YTa KU3IUpWIraH cyB OyFH)HU YIJIEBOJIOPO/I
Oyfiapura aaMalTUPHUIIL HYIM OWiaH MoOJJAa ajMaIllMHUI KapaCHJIapUHU
KaJaJJTAIITUPUIITAa acOCIaHraH HedTh Ba ra3 KOHJEHCATH apajaliMalapyuHu
XAWTAIHUHT STHTH TEXHOJIOTHSCH UIILIA0 YUKWITaH;

CyBCU3 XaWjam ycynu OwinaH HeTh Ba ra3 KOHJIGHCATH apajialiMalapuHu
axparumiga ¢asanapapo derapa IONKa KAaTJIAaMUHUHT KaMaluimu xucoowura OyF
dazacumaru  MojJia  aJMalldHHMII Ba MYKOOWJI OyFJaTyBYd  areHTUHUHT
TUAPOJMHAMUK Ba UCCUKJIUK YXIIANUIMK ME30HIapy KUMMaTIapUHUHT IOKOPUIIUTH
XUCOOUTa UCCUKIIUK aIMAlIMHUII KYpCaTKUYJIapy OLIUPUIITaH;

yIIeBOI0poa OyFIaTyBUM areHTUHUHT CyB OyFura HucOatan PU3MK-KUMEBHI
XYCYCUSATAApUHUHT  ad3aJiurd  xucobura HePpTh Ba Tra3  KOHJIEHCATU
apajalIMaJlapyHy  Xaljamzja — MOAAA  aIMAllMHUIN  JKapaéHU  y3rapullu
KypCaTuiras;

pexkTuduKauoH KojloHHaAa 1,46 T/coat MUKIOpIa YIJIeBOIOPO] OyFiIaTyBuU
AreHTUHUHT PEUUPKYJSIUACUHU TAlIKWI JTHIN Wynu OuiaH, HedTh Ba Ta3
KOHJICHCATH apajaliMalapyuHud CyBCH3 XaWJaml JKapa€HUHUHI TEXHOJIOTMK
KYpCAaTKUWIAPHU aHUKJIAHTaH;

YTIEBOJAOPOATIAPHUHT MOJIEKYJISIp Maccac y3rapuiu xucooura, muddysus
KodhPUIMEHTH KHMaTIapUHUHT OO OOPHUIIT KATOPH aHUKJIAHTaH;

Oyr Ba cywk (azamap opacuaa Mojja aIMAIIMHUIIHUHT KaJaUIaHUIIN
XUcoOura yrieBoaopoj OyFlaTyBuM areHTHAaH (oigananumaa cyB OyFuaaH
¢doitnananumra HucOaTaH AUCTHILIAT (PAKUMSUIADUHUHT aKPATUII aHUKJIUIUA S5—7
°C ra OIIUIIY KYpCaTUIITaH;

MYyKOOMJI OYyFJIaTyBUM areHTU HCCUKIMK-(PU3MK XOCCAJIAPUHUHT ad3amiuru
xucobura cyB OyFu YpHHUra YIJIeBOJOpOJ OyFfiaTyBuUM AareHTUHU KyJamijia
KOHJICHCAIMSJIAaHUII JKapaéHu MCCUKJIUK IOKIaHMacuHUHT 10 MapTagaH KYIpokka
KaMaiuimm ucOOTIIaHraH.



TaagKMKOTHUHT amMaJIuii HATUKAJAPH Kyiuaaruiapian noopar:

cyB Oyru (Cpp=1,974 xJx/xr-K) Ba yrameBomopox Oyrmapu (Cyp=2,211
kJDk/kr-K) uccuknmuk curumiiapu opcujaard (apKHUHT MaBXKYJJIUTH cababiu
OyfnaryBum arent cappunu 11,7 % ra kamaiuiuura 3pumiig;

MOJJa AJMAIIMHUIN >KapaCHUHUHT SKaJaJlaliuiny  Xucobura He]Th-
ra3kOHJEHCATH XOM amécugaH EKWIFM (Qpakiusicd YUKUIIMHUHT 2,67 % ra
ommpuiira uMkoH sipatinau (10.01.2012 fiun Y3P ®A YVHKU nanonaraoMacu);

OyfJIaTyBUM areHTHU aJIMalITUPHIL XUCOOWUTra MCCHKIMK Ba HHEPreTUK
capduapuu 66,4 % ra Texan UIMKOHHUHHU OepyBUM Ba EKUIFU TUCTUILIAT (OCH3UH,
KepOCHH Ba Ju3eNb) (Gpakuusiiapuia CyB XOCWI OVJIMIIWHUA OJJIMHU OJYBUYU
YTIIEBOJOPOA OyFIaTyBUM areHTUHUHT PEIUPKYJISIUSICUTA acoCiIaHraH HedTh Ba
ra3 KOHJICHCATH apaaliMaJapiHi XalIalTHUHT YHEPTUs TeKAMKOP TEXHOJIOTHUSACH
unuiad ynkunau (@aprona HKN3 unmuii-rexuuk keHramuHuur 11.02.2015 iwiru
Ne(01/9 mamomarHOMacH).

TaagKuKOT HATHKATAPUHUHT MINOHYWIMJIUIH KUMEBUN TEXHOJIOTHS Xamia
He(Th Ba ra3HU KailTa UIILIaNl )kapa€Hiiapy Ba yCKyHaldapu (paHIapuHUHT Ha3apun
acociapura, TaJKUKOTJIApHUHI 3aMOHABUM yciyOnapura TasHraH XoJijia
AHUKJIAHTAHJINTU Ba OJIMHTAH HaTWXajap MNUIA0 4YuMKapullga Kysuiamra Kaoyl
KWIAHTAHIATYA OWIaH UCOOTIAaH/IH.

TaagKUKOT HATHKAJAPUHMHI WIMMHA Ba aMajJMi axaMHMsITH. TagKukoT
HATHKAIAPUHUHT Ha3apuil axamMusITH He(Tb-ra3 KOHJACHCATH apajaliMalapuHu
Xalmamjga CyrKIUK-OyF cucTeMacuia 103 OepaauraH HMCCUKIMK Ba MOJIJA
aNIMAIIMHUII Kapaéunapu (Xaiimam, adbcopOuusi, gecopOius, OyFIaTUI, UCUTHUII
COBUTHII Ba KOHJCHCAIMAJAII)HA TAKOMWUIAINTHPHIL, KaJALIAIITHPHIII,
ONTUMAJIIAII WYJUTApUHU UIIUTA0 YUKHUIITa €paam oepasu.

NumHuHr amMmanuii axaMusiTH 3ca:

yriaeBoopoa OyFiapuHu OyFIaTyBuUM areHT cudaTuia WIUIATUII XucoOura
WUCCUKJIMK- Ba MOJJa aJIMAIlMHWUIIHA >KaTaJUTAIITUPUIN Wynmu OwWiaH SHTU
TeXHOJOrusg — HedTh Ba ra3 KOHJCHCATH apalialliMAJIApUHU CYBCHU3 Xaiijall
TEXHOJIOTHUSACH acoC/Iapy TaKOMUJUTAIITUPUIIIN;

yIJIeBOOPO OyFJIaTyBUM areHTHUHU Kyuiad HedTh Ba Ta3 KOHJECHCATH
apanammMaiapuHd Xaujgam xKapaHUHUHT MUCCUKJIMK- Ba MOJJIa aJIMAIIMHULIUHU
KaJAJTAIITUPUIITHU XUCOOIAI yCITyOUETH TaKIU( dTHIIIH;

yraeBofopoa OyFllaTyBYM areHTUHUHT PEUMPKYJSLUACUTAa aCOCIaHTaH,
KMMMaTOax0 PHEPTUs TAITyBYU XUCOOJIAHTaH — CyB OyFH MIUIATUIIIAH BO3 KEUHIII
UIIKOHUHU OepyBYM, 1Ty OwiaH Oupra AUCTHIIIAT (OCH3MH, KEPOCUH Ba JIU3EIIb)
bpakuusiapu TapkuOuIa CyB KOHJICHCATU MAWJ0 OYJIWUITUHUHT OJJIMHU OJIyBYH,
DHEPrus TEXKaMKOp SHTHM TEXHOJOoruss — HedTh Ba Tra3 KOHJIEHCATU
apajialiMaJlapUuHU CYBCU3 XAl 1alll TEXHOJIOTUSICH SIPATHIIJIH.

TaagkKuKOT HATHKAJIAPUHUHT  KOPUH  KHJIMHUIIMA.  YTJIEBOJOPOT
OyfJiaTyBUM areHTWHH Kyu1ab, HedTh Ba Ta3 KOHACHCATH apajaliMalapuHu
pextudukanuananmaa (aszanapapo dYerapa NKAa KAaTJAaMUHUHT YH MapTara
Kamaiumum xucobura Oyf (azacumard mojana aaMamuHuil KodGUIMeHTu yu
MapTa, MyKoOWJ1 OyFJIaTyBUMd ar€HTUHUHT THAPOJMHAMUK Ba UCCUKIIUK YXIIAIUTUK
ME30HJapy  KUWMaTiapu IOKOPWIMTHM XHMCOOMTa MCCUKJIMK  aJIMallHMHHII
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kodhdumuenTn 6 Maprara omupwiIraH. Xomameé OVinda HWDIMK — WII
yaymaopiura 600 muHr TtonHa Oynaran ®aprona HKHU3 3JIOY ABT-1
TEXHOJIOTUK THU3UMHJIa He(PTh Ba ra3 KOHACHCATH apajallMacUHU CYyBCU3 Xaiaalll
TEXHOJIOTUSCUHM MIIA0 YMKAPUILTA )KOPUN KWIMIL YUYH KaOyJl KUJIMHTaH Ba YHU
KyJUIalIaH WAJIMK MKTUcoauil camapa 500 MuIH. cyMIaH OPTUKHU TALIKWI 3Taau
(®aprona HKU3wuur 10.02.2015 #unrum namomatrHomacu Ba 01/32 pakamiu
26.03.2015 iimnparu xaTu).

TagKUKOT HATHXKAJTAPUMHMHI anpolaumsicu. TakMKOT HATHXXKalapu TYpJIH
XaJlkapo aHXKyMaHiapia anpoOauusjgaH YTka3wirad, Xxycycan 15 Ba 16
“V36exncton HedTh Ba razu” Xankapo amkymanuma (Tomkent, 2011 Ba 2012);
“O3uk-oBKaT Mnuiad yukapuin TexHuka Ba Texnomnorusicn” VIII xankapo unmuii-
TexHuk anwxymanuna (Morune, benapycs, 2011); “Tor-merammyprus
CAaHOATHMHHHI ~ 3aMOHAaBUM  TEXHUMKAa Ba  TEXHOJOTMSJIapU  Ba  yJIapHU
puBOxJIaHTUpUII Wymiapu” VI xankapo mwiMmuil-texHuk aHxxymanuaa (Hasowid,
2013); “HedTp kumEcH coxacua MHHOBALMOH FOsUIap Ba TEXHOJOTHUSIIAP XOJaTH
Ba UCTUKOOJapu” Xaakapo WIMUN-TEXHUK aHxkyManuja (Paprona, 2015); “Tor-
METaJUTyprusi KOMIUIEKCHU: FOTYKJIap, MyaMMOJIap Ba pUBOKJIAHUIITHUHT 3aMOHAaBUI
tenpeHuusiapu” VI xankapo unmuii-rexHuk awxymanuga (Hasouit, 2015);
“KumEBHiI TEXHOJIOTHSI COXAJTapUHUHT A0J3ap0 Myammosiapu” Xaakapo HIMUMN-
amanuii xondepenuus (Byxopo, 2015); “Y36exucton HebTh Ba ra3WHH KaiTa
unuiaim - pom3apd  myammonapu”  PecnyOnuka MIMHNA-TEXHUK —aH)XKyMaHH]IA
(Tomkent, 2012); “Hedts Ba ra3zHm kaita unviam — 20127 Wnvuii—amanuit
amxymanuga (Yda, 2012); “@an. TabauM. Emmap”. OnMa-ota TeXHOIOTHs
YHUBEPCUTETUHUHT SS5-Hinummrura Oarmuianrad  PecrmyOmmka €m omumoiap
amkymannia (Onma-ota, 2012); XIX Mendeleev congress on general and applied
chemistry. Volume 2, Chemistry and technology of materials, including
nanomaterials (Volgograd, Russia, 2011); “Hedtr Ba rasnm apamammanapman
Typaun (QU3MK-KUMEBHHM  ycCyljiapja TO3aJallHUHT J0i3ap0d Myammomnapu”
PecnyOnuka wnmuit-amanuii amwxymanuga (Kapum, 2011); “Mmna® uyukapuin
KOpPXOHaJapUHHUHT noJ3apo MyaMMOJIapUHU euuIaa MHHOBALMOH
TEXHOJOTUSUIADHUHT  axamusaAth’  PecnyOivka MIMHNA-TEXHUK —aHXyMaHHA
(Kapmu, 2013); “Cunukar matepuauiapy KAMEBUN TEXHOJIOTHSJIApH PHUBOXKHU
UCTUKOOJUIapM Ba MHHOBAIIMOH HWHUIaHManap” PecnyOnuka HIMUN-TEXHHUK
amxymanuna (Tamkenr, 2012); “DHeprusHuHr MyKoOWJ MaHOaanapujaH
doiimanaHumHUHT  Aon3apd  Myammonapu” — PecmyOnmka — mnMmuii-amanuit
amkymannna (Kapim, 2014); “Unuiad ynkapuimH MOJEPHU3ANNS KUIHIIL, TEXHUK
Ba TEXHOJIOTMK KailTa »uX03Jall, UHHOBALUSIAP, UKTUCOAUM caMapalu ycysuiap
Ba HoaHbaHaBuii eunmiap” I1 PecmyOnuka nnmuii-texauk anxymanuaa (daprona,
2013). Hucceprammss wumm 20.11.2014 #iunga TomkeHT paBiaaT TEXHHUKA
yauBepcuteTH, “Hed1h Ba raz” daxynpretn mnmuit kenrammuaa, 12.02.2015 iinnga
®daprona HedTHH KalTa HILIAII 3aBOJY WIMHK-TEXHUK KeHrammaa, 20.02.2015
fiunma V3P ®A YMymuii Ba HOOPraHUK KUME MHCTHTYTH ~“KHUMEBHIT TEXHOJIOTHS
kapaéunapu Ba yckyHanapu’, “Hedts xumécu”, “I'a3kOHIEHCATUHU KUMEBUM
Kaiita wnutam”, “KuméBuit texnomorus” Ba “Cuptr daon mognanap”
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nabopaTopusIapuHUHT KylmiMma cemuHapuaa, 14.05.2015 #iunga TolikeHT KuME-
TEXHOJIOTUSI HHCTUTYTH Mnmuii ceMruHapuga Myxokama KUJIMHTaH.

TagKuKOT  HATHKAJIAPHUHI  J3BJOH  KuiumHumu.  Jluccepranus
Matepuaiiapu Oyiinya 2 ta MoHorpadus, 31 Ta maMuil Makojga XOpHXKHI Ba
pecniyonuka Hampaapuaa, yaapaan 2 tacu AKlIllga, 1 tacu bonrapusina, xamaa 34
Ta Ul WIMHM HOUiap Tymwlamiaapuaa Mabpy3a TE3UCHapd KYpUHMIIMAA YOI
stiirad. 2 Ta Qoiinanu Mozenra Y3P martentn omuuran. Jluccepranms MM
Hatwxkanapu V, VI Ba VII MHHOBaUMOH FOsUIap, TEXHOJIOTHSIAP Ba JIOMUXAJIAp
Pecny6iinka sipmapkanapyja HaMOMHII STUJITaH.

JuccepTanMSHUHT Xa’KMHU Ba Ty3wJanmu. /{uccepranus umum kupuil, 6 ta
600, xynoca, 200 Ta doitnananunran agabuétiap pyixaru, uiosa Ba 186 caxuda
MaTH, 57 Ta jkajaBain Ba 29 ta pacmaan udopar.

JIACCEPTAIIUSIHUHT ACOCUM MASMYHHA

Kupum xucmuza MyaMMOHUHT J073apOJIMTH  acoCiaHraH, MacaJlaHUHT
3aMOHaBHIl xojaTh OaéH HTWIraH, TAaJIKUKOTHUHI Makcaja Ba Baszudanapu
HIAKJUTAHTUPWIITAH, OJIMHTAH HATWKAJIAPHUHT WIMHUA SHTWIUTH KYpCaTWIIraH,
XxamJa JauccepTauusana AKIJIAHTUPWIraH Macajajap, XyJioca Ba aHHK
TaBCHUSUIAPHUHT Ha3apuil Ba aMaIlil MOXUSATH 040 Oepuiran

HMucceprauustauar  OupuHun 606  “HedpTh Ba ra3 KoOHAEHCATH
apajaliMaJapuHd  OMpJaaM4M  XalJalm TeXHOJOTHSCH, KAPAEHIapW Ba
YCKYHAJAPMHMHI  3aMOHaBMii  XxosaTtu” HepThb Ba Tra3 KOHJICHCATU
apajalliIMaCMHU  Xaljgaml  Ha3apusCu  Ba  TEXHUKACUHUHI  PUBOKJIAHHUIII
WYHAJIMILIAPHU TaxXJIWI KWIMHraH. KeHr acCOpTUMMEHT Ba KYJUIAHUII COXACHUra 3ra
Oynran EKWIFM MaXCyJIOTJIApUHUHT acoCH XHUCOOJAaHAIUTaH YTJIEBOJOPO.
bpaknusiapy, pekTu(dUKAIUAIANTa acoCiHaHTaH Xojja OupiaMyu Xaimama,
unuiad  yukapwiaad. Hedrs Ba  ra3  KoHAEHcaTH — apajlaliMalapyuHU
pextudukanuananaa OyFiaryBun areHt cudarujaa cyB OyrujaH QoiiagaHuiaim.
VY pextudukanmoH Ba Xaijaml KoJoOHHajgapura YTkup Oyr cudartuia KApUTHIAIM.
TexHomoruk paxkumaaH Keaud 4YUKKaH Xojja OyFlaTyBud areHT cudartuia
KYJUIaHWJIQUTraH CyB OyFMHUHT capdu xom amé MukaopuHunr 2,0-6,5 % Hu
Takui 3Taau. Pextudukanmon konoHHara OyFiaTyBuu areHT cudaruja cyB Oyru
OCpULITHUHT KAMYWIMKJIAPU KEJITUPUIITaH.

CylOKIUKIapHU XaWJallHUHT Ha3apusCld Ba aMAIMETUHUHT 3aMOHABUM
XOJIaTH TaxJIMJIUJaH MabIyMKH, YTJIEBOAOPOJ] XOM amEéCUHU peKTUdUKanms
KWIKIIAA CyB OYFMHUHT KYJUIAHWIWIIN XYCYCHSITIIapU Ba KaMYWIMKJIApU
agabuérnapna keHr EpurmwiradH. HedTHm KailTa wWOuiam COXAaCHHUHT WHPHK
ONMUMIIApU HIJIAPUIA, CYIOK YIJIEBOJAOPOIJIAPHU PEKTHU(PUKALMSA KUIUIIIA
OyfmaryBun areHT cudaruga, yTa KU3AUPWITAH CyB OYFUHU KYJUIAITHWHT
IOKOpHUAaru canduit xonarnapu €putmirad. FOkopunaru raxiuuiap acocuaa ymoy
TaAKUKOTHUHI aCOCHUH Makcaaud Wak/uiaHad. MyaMMOHUHT Oy KYpUHHUIILIA
KYWWJINIIA ~ KUPUII KUCMHJIATM KEJITHUPWITaH KaMm YpraHwiral TaJKUKOT
BazudarapuHu €YMUIIHM Taka3o 3Taau. Kyiwiran BazudanapHu eduaumu OyF
dazacuna MojIa aMMaTMHUII JKapaéHUHU KaJTAIITUPUIL WY Ouinad HePTh Ba
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ra3 KOHJIGHCAaTH apajalliMaJlapiHd CYBCH3 Xailjalll »dSHEpPrusi TEexKaMKOp
TEXHOJIOTUSCUHUHT WIMHUHN acOCIapyHU sSipaTUIlra UMKOH Oepajiu.
JluccepTallUsTHUHT UKKUHYM 000U “YT1eBog0poa OyFIaTyBYUd areHTUHHHT
penupKyJsuusicd OuiaaH HedTh Ba ra3 KOHAEHCATH apajaliMaJapUHU
pekTUUKANUAIAIIA HCCUKIMK Ba MOAAA AJMAIIMHUII KAPACHIAPUHU
TAAKMK KWINI” YIJIEBOJOpO] OyFIaTyBUM areHTUHUHT PEUUPKYISIUSICUHA
Kyu1ad, HedpTh Ba Ta3 KOHACHCATH apajalliMallapuH peKTUUKAIMS KUJIUILIA
MCCUKJIMK-MO/IJ]a aJIMAIIMHUII KapaéHIapUHU TaJIKUK KHJIAIITa OaFUIIIaHTaH.
Xaiinam xapaéHUHUHT y €KUM Oy KypcaTruwiBpura OyFiaTyBYM areHTHUHT
TabCUPMHU  TAaAKUK KWIMII ydyH OyriaryBud arenmiapauar 200 °C
temneparypaga Ba 0,26 Mlla OGocum octuga acocwii  QU3MK-KUMEBHA Ba
MCCUKJIMK-(PU3UK XOCCATApUHNA aHUKJIAI Ba TaKKociaml yTrasmiau (1-xamasan).

1-skanBaa
byraaryBun arentaapuur 200 °C temnepartypaaa Ba 0,26 MIla 6ocum
ocTuaa acocuil GU3MK-KUMEBUM Ba HCCHKIUK-(PU3MK X0CcaTapHu

byfnatyBumn M, v, Ds w v, Cp, A,
arcHT Kr/KMOJIB | cM>/Moutb | kr/M® | MkIlasc | mmY/e | kIDk/kr-K | Br/mK
CyB Oyru 18 18,9 1,286 | 16,2 12,6 1,974 0,0275
Enrun
OceH3UH 84-89 140,6 6,90 8,56 1,20 2,255 0,0138
Oyrnapu
Orup
OCH3UH 112-117 185 9,60 8,16 0,85 2,211 0,0101
Oyrnapu

Ymly >kaaBan MabiIyMOTIapuJaH aHbaHaBuUi (CyB OyFu) Ba yIVIEBOJAOPOJ
OyFJIAapUHUHT acOCUI KypcaTruuiapu opacuja ce3uiapin GpapK MaBxKy/]l SKaHIUTH
KypuHUO Typuntd. MacanaH, yTa KU3IUPWITaH CYB OYFMHUHT JIHUHAMHK
KOBYIIKOKIUTH 16,2:10° Tla-c, eHrmn Ba OFMp OCH3HH OYFIAPHHHHT YLIOY
Kypcarruanapyu Moc pasuiia 8,56-10° u 8,16-10° Ila-c ra tenr. CyB GyFHHHHT
KMHEMAaTUK KOBYIIKOKIUTU 12,6 MM>/C Ta TEHT Oyinca, eHrua Ba OFUp OCH3UH
OyFnapuHMHT ymOy Kypcarrmwiapd Moc pasumza 1,20 mm/c Ba 0,85 mMm/c
KuiiMaTra sra. byH&maH KypuHaauKd, yTiaeBOAOpPOa OyFIaTyBUYHM areHTIAPUHHUHT
KHHEMaTHK KOBYIIKOKJIUTH CYB OyFMHHMHT YIIOYy KypcaTrnuuiaH yprada 12 mapra
KaM. Arap MOJIEKYJsip Ba KOHBEKTUB Judy3usiap TE3JIUrd MYXUTHUHT
KOBYILIKOKJIUTHAAH OOFIMKIUTH MHOOATTa OJIMHCA, CYB OYFU YpHHUTa yTIIEBOJIOPO]I
OyfiaTyBYM areHTJIapuHU OyFJaTyBuUM areHT cudarujia KYJUIAIHUHT HXKOOUN
camapacd TyHIMHapAW Oynamu. YmlOy oMuil cyB OyFu VpHHUra YrieBOJOPO[
OyfJlaTyBUM areHTd Kymiad peKkTUUKANMsUIalga MCCUKIMK Ba  MOJJIa
JIMAIIMHUII Kapa€HJIapUHU Te3JIaTHILra acoc 0ynaau.

Xanpgam — okapa€HuJa [acT — TEMIepaTypald  CYKOKIMK Ba  IOKOPH
TeMriepatypaiu Oyf (azacu mydakuyanapu opacuja MOJJa AJIMAIIWHUII OWIIaH
Oupra kamal paBUIa HCCHKIMK  alMallMHUII  XaM pyd  Oepanwu.
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Momudunukanusananran Peiinonsac Re Ba Ilpanarn Pr meszonmapu xuputuiuo,
ymymnamrupmwirad  HyccenbT Nu  Me30HHM  OpKaJid  HMCCUKIWK — Oepuil
KOX(POUITUESHTHHUHT KHAMATIapu aHUKJIAHUIITH MyMKHH:
Nu=C-Re"-Pr™. (1)
bocuMHMHT KeHT yerapa octuaa y3rapuiunaa Nu ME30HU KyWuJaru TeHrjiama
OpKaJIu XMUCOOJIaHa N
Nu =0,125-Re”*-Pr'’ . 2)

CylokmuKHUHT  my(dakid  KalHam — pekuMHIa  UCCHUKIMK  Oepuil

kod(ppunrenT a Kyhugaru udoja opKaau TOMMIAIN:

a=Nu-1/l, (3)
6y epna C, n;, n,— TOMMHILIAP; o — UCCHKINK Gepum kodddurment, Ix/(m>K);
[ — uccuKIMK Oepuil KapaCHUHUHT YM3UKIIM yidyaMu — OyFJIaTyBUYM areHT mydaru
pannycH, M; A — UCCUKJIMK yTKa3yBUYaHIuK Kodpduruentu, Br/(m K).

Ymly ycny6aa HI'K apanammacunu pextudukanus Kuauniaa OyFiaTyBUH
areHT cudaruaa cyB OyFM WIUIATWIAIWTaH XoyaTaa OyF ¢a3zacuaard MCCUKIUK
Gepurn  kod(durmentuauHr Kuitmat 27,03 JIx/(M>K) 6Gynca, yrieBomopon
OyrnatyBuu areHmiapu unuatuiarasga sca (C,—Ciy yrieBoaopoa TapKuOWHU
MHOGATra oraH xoua) 55,4 nan 277,32 Jix/(m>'K) rada y3rapam.

Mopna 6epuir Ko3)PUIIUSHTUHUHT KUitMaTu ¢aza Ba OyFJIaTyB4YM areHTHUHT
bU3UK-KUMEBUIT XycycusiTiaapura OOFJIHK. Monna aJIMaIIMHUII
koddpunmenTiapuan Takpuba Wynu OWiaH aHUKIAII XKyda Mypakkad. Momna
Ooepum  kodhuUIMEHTHHN  XHcoOmam  KapaHHUHT  KypcaTrUwIapuHU
TaBCU(IIOBYM KpUTEPHAN TEHIJIaMallap OPKAJId aHUKJIAIITa acoCIaHaIH.

Takcumnanaérran moana Mukaopu Ouk Ba KOHBEKTUB AU y3ust KOHYHIIapU

opkaiu udoaanaHaay. Yoy KOHYHIApHU TaKKOCJIAUI D(dc/ dl’l)dF =pf-Ac-dF

Hyccenpr muddy3non Me30HM TEHTIaMacHMHU YHKApPHUINTa acoc OYnuO Xwm3mar
KWIaJu.

Nuy, =(B-1)/D, 4)
Oy epaa [ — >kapaéHHUHT YU3UKJIU YITYaMU.
HyccenbT Me30HM TeHTNIaMacua aHWKJIAaHAETTaH KaTTaauK — MOJa Oepuin

kodpounmentu f maxya. Hyccenbt nud@y3moH Me30HWHM aHUKIAII YYYH

TapeNKaal KOJIOHHANAp y4yH Kyluaaru udoaa TaBcus STHITaH
0,5

Nu,=0,69-Pr -Re*”-Ga"** (5)
(4) Tearnamanan moaaa 6epuit kodhdunrerTn S ndoaacu YNKapUIaIn:
p=Nu DI (6)

CyB Oyru YpHUra YyrieBoAopoj OyFjlaTyBUYM areHTHMHU KyJiam OyF
dazacumarn  moana Oepuinl  Kypcarruwiapd Ba  OCITHMJIOBYM  ME3OHJIAp
KuiimMaTiapunu  y3raptupaau. FOkopupa — OenarwjiaHraH — TEHIJIamanapjaH
dorinananub Typnu OyrnaryBunm areHTIapHu Kyimiad, HI'K apanammanapuau
pextudukanuananmaa Moajua Oepunl Kod(PPUIUMEHTH KuWMaTIapUHU aHUKJIAII
amanra omupuiau. Cys 6yru(BIl)ra myko6un OyrinaTyBun areHT cudaTtraa eHruI
(JI) Ba orup Oenszun (Th) Oyrmapuman doigananunau. TaxcumiaHaguran
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Mo anap TapuKacuaa HI'K apajanmmacu bpakuusapu (KaitHaII
temmeparypanapu ¢p.1 — 60-80 °C, dpp.2 — 120-130 °C u ¢p.3 — 170-180 °C)
TaHjaaHradn. Moana Oepuil Ko3QduUUeHTH, OyFIaTyBYM areHTHUHI YCKYHaHHUHT
Oy kecumugaru tesnuru w=0,6 m/c, Tapenka ycTuJa THUHUK CYIOKJIUKHUHT
Oamanauru A=0,05 M Ba cucrema temneparypacu 180 °C Gyiaranma XucoOaHraH.

Typnu OyrnatyBun areHTiapau Kyywiad HI'K apanammacu dpaknusiiapuau
Oyrnatumga OyF ¢aszacumgarn moana  Oepuil  Kod(POUIIMEHTHHU XHCOOJIAIT
HaTHXKanapy 2->KajBajga KeITHPUITaH.

Xucobuai HaTHXKalapu, IOKOpUIa KenTupwiraH (GpakuusiiapHu CyB OyFu
Ownan Oyrnartumina, Oyr ¢azacumaru momanga Oepurn KodPGUIMEHTUHUHT YpTada
kmiiMate  5,52-10°  M/coaTHm, eHTHI = Ba OFMp OGH3MH OyFIapuiaH
dbornananunranga sca JIb — 15,1-103 M/coar xamma Tb — 18,8-103 M/COaTHHU
TAITKUAJ YTUIIWHA KYPCATIH.

2-KaaBaJl
Typau OyriatyBum arentyiapuu kKyJiad HI'K apanammacu
¢ppakuusiapunm OyraaTumaa oyr ¢gasacugaru Moaaa oepuin
k03 duunuentu[f,, M/coaT|HHHI KHIIMAT/IApH

ByriatyBum areur
Opakuusutap | [Tapamerpnap Cys Gysn JIb Th
Oyfnapu Oyriapu
Pr’ 4,23 — 0,41
Opauns 1 RS 10:36 0,85 — 3,53
Ga‘10 0,99 — 1700
b, M/1 5720 — 20200
Pr’ 5,69 1,88 —
Opaus 2 | RS 10:36 0,85 7,8 —
Ga‘10 0,99 82,8 —
b, M/1 5320 15500 —
Pr’ 6,38 2,12 0,55
Opaxns 3 | RS 10*36 0,85 7,8 3,53
Ga'10° 0,99 82,8 1700
b, M/4 5030 14600 17500

Qazamapapo  uyerapa  Karnamaa — auddysusmaHaétraH  KOMIOHEHT
KOHIICHTPAIIMSICHHUHT KECKMH Y3rapuiiM (03 Oepaau: UYyHKH OKHUMHHHT Oy
KaTiaMJaru oxapa€H Te3JIuru MoJiekysisip aud@ys3us opkanu TaBcuiaHaau,
KOHBEKTUB TU(DPY3USTHUHT POJM KyJa KaMm. By ¢azamapHu axparuin yerapacuia
dazanapapo MIIKAJIAHWII Ky4d Ba CHUPT TAapaHTIMK KYyWIAPHHHUHT KapIIWIUK
KypcaTtuil KOOWIMSTH OpKaJId TYLIMHTUPUIIA]IH.

Opakuusmapauar  (gp.1, dp.2 u bdp.3) Takcumimanumuaa cyB OyFu Ba
yJIeBOAOpPOJ  OyFfiaTyBUM areHTIapd XOCWJ  KWJIaJWraH derapa  IOIKa
KaTJaMJIApUHUHT KQJIUHIUTH XUCOOIall Myau OnlaH aHUKJIaHTaH.
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Typnu OyfnaTyBuM areHTJIAPHUHI yerapa IONKa KarjaM KAJIWHIWTHHU Ba
Imunr (Sc), Peitnonbac (Re) Ba IllepBya (S4) Me30HJIapUHM aHUKJIAIL
HaTWKanapu 3-KaBajijia KeITUPUITaH.

3-:kaaBaJ
ByriiaTyBYH areHTJAPHUHT XO0CHJ KMJIAJUTaH Yerapa iwnka Karjiam
KAJMHJIUTHHH
Opakuusnap byrnatystin Sc | Re 107 | Sh-107*| 6, mxm
arcHT
Opars | BIT 1,765| 2,38 1,11 4,49
Tb Oyrnapwu 0,415 353 13,7 0,36
BII 2,039 | 2,38 1,20 4,17
Ppakuns 2 yps e rapn 0,606 242 | 10,5 | 047
BIIT 2,282 | 2,38 1,27 3,95
Opakius 3 JIb Oyrnapu 0,684 | 242 11,2 0,45
Tb Oyrnapu 0,555 353 15,9 0,32

@pakuusaIapHUHT TaKCUMIIAHMIIKA aHbaHABU Ba MYyKOOWJ Oy¥iaTyBUM
areHTjap XOCWJ KWIAaJuraH IONKa KATJAMHUHI YpTaya KaJIUHIUTH KyWuJard
KMAMATIAPHA  TAmKWia oTad:  cyB  Oyru  4,2:10° wm, JIB Gyrmapuman
doiimananmiranga 6y xypcarrma 0,46-10° M rasa xamma TB 6Gyrrapuman
doiimananmiranaa sca — 0,34-10°° M raua kaMaliKIIT AHHKITAHIH.

Hedtp Ba raz xonpencaru apanammanapud QpaxkuusuiapuHu OyFiaTuiiga
MoAJa AJMAIIMHUII JKapa€HMHU TAAKUK KWIMIIM Y4YyH MOJJAa Yy3aTHII
kodppurmentn xucobmanau. ®Op.l TakcuMIaHUIIKMIA, aHbaHABUA OyFIIaTyBUYU
areHTH KYJUIaHWTaHJa Mojja y3artuml kKodpduiueHTHHUHT k [m/4] Ypraua
KuiimMate — 1168,3 Hu Tamkun >tau. Ymly KypcaTrud yrieBojaopoa OyFiiaTyBYu
areHTIapuHU KyJularaHga Kydugaru Kuiimatiapra sra Oymnu: JIb Oyrmapu —
1509,9 Ba Thb Oyrnapu — 1716,5.

Yuunun 000 “/KamajuialmiTHpyBY¥M OMHJIHMHI CYHOK YIJI€BOJOPOAJIAPHHU
CYBCH3  XalJall  TEeXHOJOTHK  KypcaTrMWwjapura TabCHPH’  CYIOK
YIJIEBOAOPOJIADHU  CYBCH3  XAWJAIIHUHI  TEXHOJOIMK  KypcaTrudjapura
KaJATAIITUPYBYM  OMWJUIAPHUHT TabCUPUHM TAJAKUK KWIMII Macaiajapura
Oaruutanrad.  AHbaHaBuUM  OyFJaTyBUM  areHTUHUHI  YIJI€BOAOpoOJJIapra
Va3raptupunui  OyF ¢aszacuga monaga Oepuill KodPOUIMEHTHUHUHT OIIMIIIH,
mud@y3moH derapa IONKa KaTiaMd KAJIMHIUTMHUHT Kamaiunmu Ba HIK
apalalliMaIApUHU  Xaijam >kapa€HuJa HWCCUKIMK Ba MOJJA aJIMallWHHUII
KypcaTruujIapuHy SXITWIAHUIINTA OJIUO KeIaau.

Mopana OEpUITHUHT KaJaJJIAIIMII Japa)kacu  yrieBOAOPO] OyFiaTyBYu
areHTiaapuIaru Moxana oepuui(f), , )JHUHT 1y KypcaTTHUHHUHI CyB Oyrupard (f.,)

kuiimarura maucoartin 1 B = B V6. / ,Bg_n_ KypuHUIHIAa udoaa KUIuHIu. byriatBun

areHT cudaruna ¢oinagaHuIagUral cyB OyFu YpHUTA yTIEBOAOPOA OyFiIapuHU
KyJamjia OJMHraH TAaJKUKOT HaTIKajdapuIaH MabiyM OVIIUKH, YTJIEBOJOPO.
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Oyrmapuna momna Oepurn Kod(PPUIMEHTHHUHT KuMatd 3,2 maprara OIIWIIN
anukmanau. l-pacmga HI'K apanmammacunm cyB Oyrm ypuura JIb Ba Tb
OyfnapuaaH OyriaTyBuu areHT cudartuaa dornananunranga, Oyr ¢azacuna Moaaa
OCPUIIHUHT >KaJaJITAlIUII Japa’kaCUHU aHUKJIAlll HaTH)KaJlapyu KEITUPUIITaH.
Takcumnanaérran Qpakuusiapau (¢p.1, ¢p.2 u ¢p.3) Oyrnatumr yuyH Oyr
dazacugaru romnkKa KarjiaM KaTMHIMTUHUHT (I5) kamaium mapaxkacu BII xocwi
KWJIAJUTaH I0NKa KaTJiaM KQIMHJIMTHHUHT YTJIEBOIOPOJ] OyFIIapu XOCHII KUJIaAUuraH

ymoby KanuHiukka (J,,) HucOarn opkamu anuknanmu (/s =9,,/0 e ). Yoy

nuddy3uoH ronKa KariiaM KaJWHJIWTHHUHT KaMauIM 2-pacMja KeJITHPHUITaH.
Xucobnanuiap HaTwKajJlapu dYerapa MNKa KarjaM KaTtuHIMruHUHT  BlTHE
kymnamra Hucoarran JIb OyruamM kymurampaa 8,8 mapra Ba Thbam kymrammga sca
12,4 mapTa kKaMallMIIMHUA KYpCATAH.

3,6 14 1
35
a i ~ 121
33 - [
32 - 0
3,1 g -
30 -
29 ] 6 i
28] -
27 ] — 4 7: ]
281 | 24 -
25 - ;
24 : 0+ :
JIb G6yrnapu Tb Oyrnapu JIb 6yrmapu  Tb Gyrnapu
byfnaryBun areHT EyrnaTquH arcHT
(8—p.1, B—Ppp.2, - dpp.3) (B—¢p.1, B—pp.2, - dpp.3)
1-pacm. Yriesoaopoa OyriiaTyBuu 2-pacM. YraeBogopon OyriaTyB4u
areHTyaapuaal goiganaHud areHTaapuaan gorganaHud
¢pakuusiapuu oOyraaTumaa Oyr bpakuusiapau
(pasacuaa moana 6epuin (1) OyFJIaTHIIAA XOCWJI OYJIAIMTaH yerapa
KATAIAMUITH JAPAKACUHUHT MK KATJaMU KATHHJIUTUHUHT (1)
y3rapuum KaMaHluIl Japaskacu

Hedts Ba ra3 KkoHacHcaTH apajaliMacMHM  OyFJIaTHINIA  MOJJa
AIMAIIMHAIITHAHT aHWKJIAHTaH KypcaTruaiap Mojana oepuil K03(pOUIMSHTUHUHT
KaJaJulalllMIl JapakacuHU aHukiamaa xusmar kwiaan. HI'K apanammacuHuHr
bpakuusmapu  (dp.1, dp.2 Ba ¢p.3) TakcumimaHa€TraH jkapaHIa aHbaHABUUN
OyfmatyBum areHT — yTa Ku3aupwirad BII xymnanunran 6yica, Mogga 6epuriHu
KaJJUTAIITUPUIIIHY TAJKUK KUJIUIIAa MyKoOusl OyriatyBuu areHT cudartuna JIb
Ba Th Oyfnapu vILIaTUIAIH.
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VYraeBogopon OyfnapuznaH OyFiaaTyBuM areHT cudaruaa Kymiamja Moajna
y3aruml kodpunuentu(k, ,)auar BIl xymnamparn ymOy kypcarruura (k)
HUCOATH MoJJa Yy3aTHIl KOA(D(PUIMEHTUHUHT OUIMII JapakaCMHHM KypcaTaau

I, =k,, /kg.n_ (3-pacm). Ymby pacmja KeATHUPWITaH AMArPAMMAHUHI TaXJIMIIU

BII ypuura yrneBojopoa OyFlIaTyBUM areHTJIAPMHU KYJJIalia MOJJIa y3aTHII
KO3 PUIIMEHTUHUHT KuitMaTu ypTrada 25 %ra OUUIINHA KYpcaTIu.

1,6 Cymok apajaniMaiapHu
Ni 2] XauaamHu UCCHUKJIUK
- aJTaMaIIMHUAIITHUHT TaJKUKU
1,2 3 HATWXKAJIApH, YTIJIEBOJOPOJIApHU
1 OyfJlaTyBuUM  areHT  cudaruaa
103 Kymnanwmy - OyF  Qaszacuaa
0.8 UCCUKJIMK  y3aTHII JKapaCHUHU
1 KaJaJTAII THPHUIIT WHKOHUSATH

0.6 ‘ MaBXYUIMTMHU KypcaTau.
04 ] VYrnesogopon  Oyfnapujaru
T3 Moza 6eputil K03 GUITUEHTUHUHT
0,2 ] (l;s) 1y KYpCaTTMYHUHI CYB
1 OyFugaru KUMMaTura (Ls.0)
0.0 HUCOATH YHUHT OILIMIII
JIb Gyrmapu Tb Oyrnapu napaxacunu  ([,)  Kypcartagu.
byfnaryBuy areHt YrieBonopos OyfiatyBuu
(2—¢p-1, 8- ¢p-2, 1 - dp-3) areHTIapd  TapkuOMaa  acocad

3-pacm. MykoOu1 OyFJIaTyBYM areHTJIapaaH

doiinananud, ppakuusIapHu OyFIaTHIIIN

MOJIA y3aTHII KOI(PPUUMEHTH KaaaJIalnnII
papaxacuHuHr (1;)ysrapumu

ynepon aromu Cs man C;p rava
oynran YIJIEBOJOPOIIAD
OYITaHIUTUHU WHOOATra OJWUHUO,
yiapaaru HCCHUKJIUK oepuiil
KO3 (PUIIMEHTUHUHT OLIMII Japa)kacu ypTadya 7,2 MapTaHW TalIKWI OSTHUILA
aHUKJIaHH (4-KaaBan).

Pextudukanus sxapa€Huga OyfnaTyBuM areHT OeBocuTa xaljganaérraH
CYIOKJIMK Maccacura KUpUTWUIaAu, Oy mnapuuain OOCUMHUHI Macaluiura oJyud
KeJlaJ Iy, CYIOKJIUK KaWHallM Y4YyH YIJIeBOJOPOJ Oyfiapu aiHaH Iy XoJjarnaa
Oynumm kepak, Oy 95ca XaWJalllHM MacTPOK Temreparypana onubd Oopuin
UMKOHUHM Oepanu. byrnatyBum areHt cudaruga wcTtaaraH HEWTpan KUMEBUU
WHEpT ra3 €ku OyF WMIUIATWIMIIA MYMKHH, MacajlaH: a30T €KW YIJIepoJ HKKU
okcuau. AMMo OyHJa ymOy apouTaa KUIMUH CYHOJIaJUral JUCTUIUIATIAH yuoy
ra3 €xu OyrHU ynuiad Konuin 6unad OOFIUK MyaMMoJap naiiigo 6ymanu.

4-pacmpa  (Qaszamapapo MoOAna YTKA3UITHUHT NPUHIUOHAT  CXEMacH
Kypcatwirad. bynna cyrok ¢aszana kypunaéTran KOMIOHEHTHUHT KOHLIEHTPALUACH
MyBO3aHaT KOHIEHTPALMSICUAAH IOKOpPH, SbHU KOMIIOHEHT CYyIOK (azagaH OyF
¢dazacura yragu. MoananuHr (azajnapHu aXpTyBUM yerapara y3aTUJIUIIN UKKU
yCyJiJia amaira olupuiIaan: KOHBEKTUB 1 dy3us Ounan, aspbHU ymiOy da3zaHUHT
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4-:xaaBajt
CysB 0yfu Ba yrieBogopoasiap yuyH Oyr ¢aszacuaaru Mmoaaa Gepuin
K03 PpuuueHTH Kuiimariaapu, 2,6 atm. 473 K

Byr dasacu a, Tox/(M>K) 1,=ala,,
Cys Oyru 27,03 -
OTaH 55,39 2,05
[Iponan 76,31 2,82
byran 83,28 3,08
IlenTan 90,77 3,36
I'ekcan 98,95 3,66
I'enTan 227,88 8,43
OxTran 255,02 9,43
Honan 271,73 10,05
Jlexan 277,32 10,26

MaKpOCKOIIMK 3appajapu XapakaTh HATWKacuia, MOJeKyysip nuddys3us omnan —
ymly (asza xaTiamMu OpKajiu MoJieKynanap xapakatu HaTwkacuga. Ly cababmm
xap oup daszaga ymoy (aza OKUMUHUHT aCOCUH KUCMHJIa MOJIa YTKA3HII aCOCAH
KOHBEKTUB AU Py3ust OuiaH amanra OIIaguraH siIpoCH Ba YHIAA MOJAJA YTKa3WII
acocaH MoJekyysap auddys3us opkanu pynd OepaduraH, QazalapHUHT aXKPaTIHUII
yerapacuia >KOMJIAIIraH derapa Karmnamnap (d, Ba J,) maekyna. dasamapHn
@KpaTUIl Yerapacura SIKWHJAINTaH CalWMH MOJEKYJSIp IU(QPy3usHUHT MOXHUSITH
optaau. Yerapa romka KaTjiaMm KaJuHIATH Qa3anap XapakaTd TE3JIUTUra OOFIIUK.
Oxum Mapkazuja (sapocuaa) MoJa 3appadaiapy xajall apanaiuiuuiapyu cabadiu,
JIprouc-YUTMEHHUHT MOJ1a YTKA3UIITHUHT UKKU FOTIKA KaTJIaMJId MOJEJIUTa acCOCaH
(4-pacm) xap Oup ¢azagaru KOHIECHTpAMSJIAPHUHT Oapya y3rapuijiapu yerapa
KaTiamyapuaa pyi 6epaau.

VYrineBomopomiap Ba HedTh MaxCyJOTIAPUHUHT 3UWIMK KypcaTTuyu
yinapHuUHr cudatuHu TaBcudiamaa amoxuaa YpuH sramiaian. KoHCTpykTuB-
XucoOnam TaAKUKOTIApHAa, WIDIA0 YWUKAPUII JKOWMMAArd aMaluid uIuapia,
KyBypJIap OpKaJld y3aTuliia Ba HedTh MaxCyJoTIapuaaH ¢oimamaHumaa ymoy
KypcaTrud MyXuM axamustra odra. Hedth, ra3 KoHaeHcaTw, yJIapHHUHT
apanammManapy, eHTWj Ba OFHp OCH3WH MUCTWUIAT (Ppakiusuiapu Xamaa MasyT
3UYINTH WKKU YCYyJJa aHWKJIaHTaH — apeoMeTp Ba NMUKHOMETpAaH EpaaMuja.
JlaGoparopus TaAKUKOTIAapu He(Th Ba ra3 KOHIEHCATH apaialiMacd TapKuOuaa
He(THUHT MUKJIOPH OIIMIIK OUJIaH YHUHT 3udmmrn 752,1 — 822,7 kr/m’ (apeomeTp
épmamuga aHuKiIaHragma) Ba 755,0 — 823,1 KT/M (mukHOMETp EpJaMuaa
aHWKJIaHTaH/a) rada OLIUIIMHM Kypcatau. EHrun O€H3UHHUHT 3u4iuru p=718,3
Kr/M’, OFup OeH3uH p=747,0 Kr/M’, Ma3yTHHHI 3UWIHTH HE(GTHHHI 3HUIHTH
p=823,1 kr/M’ HaH ar4a I0KOpH 0YIu6, p=947,9 Kr/M’ HH TALIKHI YTIH.

Kenr wuntepBanga, spHu 300 °C raya 3UYIMKHUHT TeMIleparypara
oormukuruan A.K.MaHOBSHHUHT TEHIJIaMacu OpKaJId XUCOOJIaIl MyMKHUH:

pl =1000p2° 0,58 (t —20)/p2° —(t =1200- (p2* - 0,68))- (t - 20)/1000. (7)
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a — OyF (paza — cyB Oyru; 6 — OyF (paza — yriaeBogoposa OyFH,

Oy, 0,— MOC paBHIIJIa CYIOKIIMK Ba OyF (a3amapHHUHT Yerapa IoNKa KaTiaM KaJuHIATH; [
— (hazaapyH a)KpaTHII F03aCH, X Ba X, — MOC PaBUILIA CYIOK (a3a sIpocuiaru
KOHIIGHTpAIMs Ba YHTa MOC MyBO3aHAT KOHIICHTPAITUS
4-pacMm. JIbiouc-YUTMEHHUHT MOJJIA YTKAZMIIHUHT HKKH I0NKA KAaNJIaMJI1 MOJIeTd

KoBymkok/nk Kod()PUIMEeHTH MOJJaHUHT CYIOK Ba ra3 XOJaTHJard JHT
acocuil (HM3UK-KUMEBUM JTOMMHUMIIMKIApAaH Owpu xucoOmaHamu. TagkukoTiap
HATWXKAJIapy ra3 KOHJIEHCATH XUCCACHHUHT apainaiima (HedTh + ra3 KOHJACHCATH)
TapKUOWIa OIIUINK OWJIAaH KHHEMTHK KOBYIIKOKIWK 2,58 man 0,66 MMZ/C Tada
KaMafiMImMHE  Kypcatan. MasyT aca v=5,0 MM’/C KOKYLIKOKIHKIa 5ra, Oy
He(THUHTI KOBYLIKOKIMIHAAH v=2,58 MM’/c kypa 2 Gapasap kym. Enrun Gensun
KOBYHIKOKIUTH v=0,59 MMz/C, orup Oen3uH rca v=0,71 MM?/C HU TAIIKWJI STIIH.

S-xaJBaniaH yYIrJIeBoJIOpoJ Oyfiapu Ba Tra3japd MOJeEKyJacuaa Yriepon
aTOMU COHMHUHT OHIMIIM OWliaH JUHAMHUK KOBYIIKOKJIMK KYpPCATTUYUHUHT
KaMaluIly 103 Oepra.

Hcecukiuk XyCyCUSITIIApUHUHT JIa0OpaToOpHs MIAPOMTHIA AaHUKJIAI — XKyJa
Mypakka0d um. bynnan kenu® 4MKUO, TEXHOJOTMK KYPCBTITUWIAPHU XHcOOall
Kapa€Hula yMyMIIAIITUPWITAH 3MIIUPUK TEHTJIaMa EKH rpaduKkiap KyJUlaHuIaau.

VYTIIIeBOIOPOVIAPHUHT  HCCUKIMK-QU3UK  KypcaTruujapy  yJapHHUHT

MOJIEKYJIIp TapKuOuTa, MOJICKYJATAPUHUHT TY3UJIUIINTa Ba TAIIKW IAPOUTIApra
O0orMK Oynaan. YTIIeBOJOPOIAPHUHT YIIOY KypcaTruuiapyu KOMIIOHEHTIAPHUHT
MOC XycycusiTiaapura OOFIUK OYiIuO, YIJIIEBOJOPOJHUHT 3UUWIHK, MOJICKYJISP
MaccacH Ba ypTaya KaiiHaIl TemrepaTypacu OunaH y3BUil OOFJIaHraH.
WccuKIMK CUFMMHUHM aHUKJIAIAA TYFPUAAH-TYFPU XalJaurad Qpakuusiiap y4yH
Barcon-Hunbcon opMynacu 3HT XM HaTHKajlapra sra. Y TaJKUK KAJIUHAETTaH
YIJIEBOJOPOJAHUHT SHT 3apyp OViran (U3uMK-KUMEBUN KYpcaTruuiapvuHu HHOOATra
OJIaJIu:

C,=(1,46538+0,230274'K,,) - ((0,6811-0,308- p, )+
+(0,000815-0,000306- piz).(l,g.tﬁz)), ®)
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Oy epma K, — yrJIeBOJOPOIHUHT TYpyX TapKuOu ¢apKIapuHH WHOOATTa OJIyBYH
BarconHuHT TaBCH()IOBYM OMUITH.
S-xanBaJ
Cy1ok Ba razcumoH yriieBogopomiapuunr 200 °C temneparypana Ba 0,26
MlIIa 6ocum ocTHIATH JMHAMUK (4) Ba KHHEMAaTHK (V) KOBYIIKOKJIUKJIAPH

% | Veresoroponap oo | wtne | v | e
1 CyB 0yru 16,2 — 12,6 —

2 JIb 6yrnapu 8,56 153 1,24 0,264

3 Tb Oyrnapu 8,14 164 0,88 0,271

4 Opaxius 1 8,56 153 1,24 0,264

5 dpaxuus 2 8,16 159 0,85 0,272

6 dpakis 3 7,98 169 0,63 0,279

CyIoK YyriaeBoJOpOJIapHUHT UCCUKJIMK CUFUMHUHU aHUKJIANl HaTH>KAJIApUHU
YMYMJIAIITAPUO, YTICBOJOPOATAPHUHT 3UWIMTH OIIWIIM OWjaH yJIapHUHT
VCHMKIUK CHFMMM KaMaWMIIMHU aHUKJIAl MYMKHH, SBHU YTJIEBOJOPOJX
apajamMaiapyd TapKuOHWIa IOKOPH MOJEKYJSp KOMIIOHEHTJIAPHUHT KyHaluiu
apajaniMa HWCCUKJIMK CUFUMUHUHI KaMmalumiudra onu0 Kenaad. 6-xaaBaija
Barcon-Hunbcon Tenrnamacu 0yitnya yriaeBoAOpOAJapHUHT UCCUKIUK CUFUMUHU
AHUKJIAII HATH>KAJIAPU KENTUPUIITAH.

6-Kagsaa
He¢rb-ras xonaencatu GpakuusiIapUHUHT HCCUKJIUK cuFUMH, KK/ (kr°K)

O®p.1 | @p.2 | Dp.3 S bensun Orup Kepocun EHFF . OF%p
OeH3uH OeH3UH ra3oujiapb | ra3oiib

2,28 12,25 [ 1,99 2,29 2,24 2,21 1,98 1,965 1,95

CyloK yriIeBOJOPOMJIApHUHT KalHall Temmeparypajiapu Oyilmda axpaTuiln
Uynu OuiaH yjgapHUHT (pakUMOH TapkuOW aHuKIaHaau. MyaiissH TemiepaTypa
opalufuja KalHalauWraH, ajoxujaa OJIMHraH (pakuusiap YUKUILIUHUHT
HuruHANCH (Macca €Ku XakMm (Qousnapua), CYOK yrieBOAOPOJHUHT (HpaKIMOH
TapkuOuHu Kypcartagu. OnWMHraH JUCTWUIAT HaMyHAJIApUHUHT  (paKIHOH
TapKUOWMHU aHMKJIAIl amaira omupwiad. Typnu OyfnaryBuu areHTiaap OuliaH
OyFIaTUINO OMMHTAH NUCTUIUIAT (PpaKIUsIapHUHT KaitHam Oommanumy, 10 %, 90
% Ba KalHaIl OXHpU TEMIlepaTypajapu aHMKJIaHau. Acocuil Taxpubaia Ba
Ha3zopar  TaxpuOacuaa  OJUHTAaH  (PPaKUMSUIAPDHUHT  KYpcaTTUWIApUHUHT
TaKKOCJIAHWIIIM aMayira OMUPWIAU. YOy TakKochnaHunuiap Hatmwkanapu JIb
ownan OyrnaTwind onuurad 6ensunuunar 10 % kaitHamn temmneparypacu 84 °C Hu
tamkui 3tca, BIT Onnan Oyrnatuianb onuaranu 3ca 86 °C uu tamkwt staqu. [y
Oowrnan Oupra JIb Oyrnapu Ounan Oyrnatunranga 90 % Ba kailHamI OXWUPHUHT
TeMreparypaiapi Moc pasuiiga 2 Ba 3 °C ra nacaiuing Ky3aTUIIIH.
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Kepocun ¢paknusicuauar JIb Oyfmapu Ounan OyfnaTtwiranga KadHam
Oonuranumu  Temmeparypacd 156 °C  Ba wHamynammar 10 % KaiHam
temneparypacd 166 °C um Ttamkwn stca, BIl Ouwman Oyrnatwiranga Oy
KycaTriuyiap aHva mact Kuiimarra sra — 152 Ba 161 °C. BII Gunan OyriaTuiran
kepocuH (pakuusicu HamyHacu 90 % kaiinam Temneparypacu 202 °C uu Ba ymoy
(GpakuUsAHUHT KaliHam oxupy Temneparypacu 222 °C uu tamkui >rrad 6yica, JIb
Oyfiapu OmnaH OyFjaTuiaraH ymoy ¢gpakius HaMyHACMHUHT KycaTrhujapu aHya
nact KuiiMatiapra sra 6yau6, moc pasumiga 200 Ba 219 °C ra Temr.

Huzenp dpakausicuan  JIb  Oyfnmapu  Ounan  OyfiaTwirasja, KaiHaIn
Oouutanuimy  Temneparypacu 217 °C  Ba wnamyHanuHr 10 %  KaiiHann
temneparypacu 233 °C um Ttamkwin osrtca, BIl Ounan Oyrnatwiranga Oy
KycaTriuyiap aHya rnact KuiiMarra sra — 212 Ba 228 °C. BII Gunan OyriaTuiran
au3enb ¢Gpakimsch HamyHacu 90 % kaitaam Temmeparypacu 309 °C Hu Ba KaiHaI
oxupH Temneparypacu 3ca 329 °C Hu tamkui stran Oyica, JIb Oyrmapu Guian
Oyfnartuirad ymoy ¢pakuus HaMyHAacH aH4a NacT Kuilmatiapra sra Oynu0, Moc
pasuiga 306 Ba 326 °C ra TeHr.

Mynaait kunubd, pextudukanusiad Ba Typau OyrnaryBun arentiap (BII Ba
JIb Oyrnapu) €paamuaa OyFnaTWiIuO ONMHTaH OEH3MH, KEpPOCHMH Ba JU3EIb
JUCTWIIIAT (GpakuUsIIApUHUHT (PPAKIIMOH TapKUOUW TaKKOCJIAHTaHAa, YTrIeBOAOPO
OyfJIaTyBUM areHTJIapUHM KYJUTAaHWITaH[a TUCTUUIAT (QpaKIMsUIApUHU aXpaTHUII
anukuru 6-8 °C ra omau.

CyB Oyru é&pmammupa OyFiaTWwiraH KepocuH (PaKIUICUHUHT YaKHAII
temneparypacu énuk tureiga 33 °C HM, yrieBoAopoj OyFiaTyB4M areHTIapu
épramua Oyrnartuirad ymOy KuiiMar 35 °C HM TalIKWi STAd, Iy OmiaH Oupra
au3enb QpakuusCHHMHT ymoy Kypcarrmaiapu moc pasuiina 83 °C Ba 88 °C Hu
TALIKWJ 3T/IH.

Juctmiiar — gpakuusnapuia  CyB MUKIOPHMHM — aHUKJAIIl  YrieBOAOPO.]
OyfaTyBUM AareHTH KYJUIAaHWITaHAa ylap TapKuOuaa CyBHUHT MAaBXKYy.l
AMACIIMTUHU Xamja cyB OyFu KyimaHuiaranja sca oenzunaa — 0,04 %, kepocuH Ba
nuzens ppakuusuiapuaa — 0,01 % cyB MaBKyAJIMTUHU KYpCaTIu.

HMucceprauustHuar  TyptuHun 600u  “HedTh Ba ra3 KoHaeHcaTH
apajJaliIMACMHM PeKTH(PUKANUSIIAIT KAPAEHUMHHM JIKCHEPHUMEHTAJ] TaJAKHK
Kuaum” HepTh Ba Ta3 KOHACHCATH apajallMACHUHU PEKTH(PUKALMSIIAIT
KapaCHUHU J1Ta00opaTopus KypuiaIMacuaa TaAKUK KWIHIITa OaFIlIaHraH.

byfnaryBum areHTHUHT TabCUPUHU Vpranum OVitmda onmb Oopuiraxn
Taxpubanapaa HeQTh Ba ra3 KOHJAECHCATUHUHT Typiau MUKIopiau 11 ta apamamma
HamyHacu Taii€pnanau. bapua taxkpabanapga HI'K apanmammacu Ba OyfnatyBun
areHT XaXMilapu JouMHM ymmab Typwind. byHma kakWHamr OONUTaHUITUHUHT
temneparypacu 65 nan 84 °C raua y3rapau; KalHall OXWPUHHUHI TEMIEPaTypacu
sca 340 °C ra tenr 6ynau. by Taxxpubanapan onvHraH THHUK (Qpakiusiap, Ma3yT
Ba MYKOTMUUIADHUHI XakMH aHuknangu. Cynrpa BII ypaura yrmeBomopon
OyfiapujaH (QoilflaHuAraHaa TUHUK (pakuusuiap UYUKUIIMHUHT  KYNalumm
xucoOnanau. Taxpuba HaTWXKalapHU TaxJIMJ KWIMII IIyHU Kypcatauku, BII
VpHura yraeBojopos OyrnapuaaH ¢dodnananunranga HI'K  apamammacu
TapKuOuJaH TUHUK (pakUUsIIADHUHT YUKUII JAPaKACUHUHT OLIUIIM, apajiaiimMa
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TapKUOWHUHT y3rapummra Kapao, 2,60 + 2,91 % xaxwm. (¥prada 2,75 % xaxm) HA
tamkuia 3tau. lynuar xucoduaan Ma3yTHUHr yukuiy Bl Hu Kymutanuiranaaru
12,05+9,22 % xaxwm ypuura 9,49 ngan 6,86 % raua kuckapau. 5 Ba 6-
pacmiapjaa  THUHUK (pakius Ba Ma3yT OJIMHMUILIMHUHT apajaimmMajard ras
KOHJICHCATH YJYIIMHUHT OPTULIM OUJIaH Y3rapuily KypcaTHIIraH.

=X 040 e 130
sn -
5 93,0 = 5 12,0
592,0 = 110
S
4 910 — o 100, '\-\'\_\‘\‘\.
= o0 ] 1] = g0t
m ) !
= S
= 89,0 /J/ £ 8
X "
%88,0 = é 0 M‘“‘H»
§87,0""“"" 6,0\\\\\\\\\\\\\\
= 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
= ['a3kOHaEHCATUHUHT apananmagara ['a3koHAEHCATUHUHT apanalmagaru
yiymu, %o XaxM. YIYIIH, %o XaKM
—+ — orup OeH3uH OyFnapu Ouinan —*—— orup O6eH3uH OyFiiapu OunaH
xXammani; xXammani;

—*—— cyB Oyru OniaH xaiaai —*— — cyB Oyfru OuaH xaijam
S-pacm. HedpTb Ba raz konaencaru 6-pacm. He(1b Ba ra3 KOHIeHCATH
apaJjammMacy TAapKUOUAaH THHUK apajaliMacu TapKuOuaaH Ma3yT
dpakuusiIap YMKUIIMHUHT YUKUIIUHUHT y3rapuiu

y3rapuumu

bemmmaun 606 “YrieBoaopoa OyFJaTyBuM areHTHHH Ky/11a0d HepTh Ba
ra3 KOHJAEHCATH apajaliMACHHU CYBCH3 XAWJAIIHUHI CAHOAT TEXHOJOTHK
CXeMACHHM HMILIA0 YMKUII” CYyBCHU3 XaWJAllHU caHOaTAa KYJUIAHWIHMIIK OViinda
TaBCUSUIADHU HIIIA0 YWKWII Ba YHUHT CaMapaJOpJUTUHU  TaBCU(IOBUU
TEXHOJIOTHUK KypcaTrudyiap Xxucooura OarmuiaraH.

ABT-1 xypunmacununr atmocgepa O0ocumuaa peKTU(UKALNOH KOJIOHHACH
Ba CTPUIIMHI KOJIOHHajapura yrieBonopoJ OyrnaTyBud areHTuHU (YII)
Y3aTUIIHUHT pallMOHANl TEXHOJIOTUK cxeMacH unuiad yukwiau (7-pacm). @aprona
HKN3 3JI0OY ABT-1 tusumuHuHr xom ameé€ Oyinya um KyBBaTtd 600 MHHT
T/UMIHU Tamkuia J3Taad. byHpna OyfnatyBunm areHT cudaruga 1,46 T1/coar
(pernamentianran cyB 0yru capduaan 11,7 % ra kam) capdu 6unan yrieBoiopo
OyfiaryBunm areHTH y3aTwiaad. JlacTima® OeH3MHCU3JIAHTUPWITaH XOM aIné
YTXOHaga KU3MMIM Ba acocuil pPeKTU(UKAIMOH KOJOHHAra Kenud TyIIau.
ByfiatyBun areHT KOJIOHHAHUHT MACTKW TapesikaCu OCTUra KU3AUPUITaH XO0JiJ1a
o6epunaau. bynna yaunr 6ocumu 0,35 MIla ra Tenr 6ynaau.

®aprona HKU3 ABT-1 tusumupa €H ¢pakumsuiap (KEpOCHH Ba AU3EIb
bpakuus)HU YUKApHIIl YYyH WKKUTa OYyFjaTyBuUM KOJIOHHAjap (CTPHUIIIIUHIIAP)
Vpuatuinrad. Ywkapwiaérran (GpakuvsulapHUHT  cH(paTUHU — SXIIAJIAIl  YIYH
VIApHUHT Xap Oupura OyFjaTyBUM areHT y3aTHUII Ha3apra TYTWJIraH. YHUHT
O6ocumu atMocdepara KOJIOHHACHTa Y3aTHIIAAryd KypcaTruaiap ouinan Oup Xui.
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ATtmocdepa OGocHMIM KOJOHHAHUHT IOKOPHCHIAH OJIMHAIAUTaH OEH3WH Ba
OyfnaTyBuUM areHT OyFjapy XaBo KOHJEHcaTopiapH (4), cyBnu coputruanap (3) na
KOHJICHCAIUsJIaHa/Id, COBUTUJIAAU Ba cemaparop (2) ra kenu6d tymaau. KononHa
IOKOPUCUHU CYIOK (pa3za OwiaH TabMHUHJIAIl YYyH cenaparopiaH OeH3uH
y3arwiaau. Exrun yrineBogopouiap cemnaparop (2) maan kymmumya cenapatop (1)
opkanmu YII timrum curumu (10) ra xkenu®d Tymaau. YHIAH CYHT YTJI€BOJIOPO.
Oyfiapu komripeccop (9) Eépaamuaa CUKIIMO UCCUKIUK anmaiirud (8) Ba

benzun ea Gvanamyequ
@enm Oyanapu

e

Vzneeodopoo 2azu

|_.,H;.5'

- ' ______ ; -
. FI 1 e, 1

0 0 I

Vma xuzoupurean IV
Gyanamyesl azenm

I

-r""“::‘

10
LI

-
&

1,2 — cemaparopiap; 3 — CyBJIU COBUTIHY; 4 — XaBO KOHACHCaTopaapH; 5- atMocdepa
0ocuMM ocTH/IA MIIUTAWIUraH peKTudukannoH koaonHa K-4; 6 — kepoCuH cTpUNnuHry; 7
au3enb (PaKIUsICH CTPUIIIUHTH; § — HICCUKIIMK anMamruy; 9 — kommnpeccop; 10 —
YIJI€BOAOPO]I OYFIaTyBUM ar€HTUHU MUFULI CUFUMU; [ ] — cuFuM; /2 — KOJIOHHA
IOKOPUCUHU CYIOKJIMK OWJIaH TabMHUHJIAAUTaH Hacoc; [ — kepocuH; /I — nu3enb
bpaxuusicu; /11 — mazyT; IV — OyrnatyBuu areHt, F1 —capd ymuaruunap, 77—
TepMomeTpIiap N — KIlarasiap
7-pacMm. Yraesogopon Oyraarysuu areHTuHn ABT-1 pexTudpuxanmnon
KOJIOHHAJIAPHUTa Y3aTHIIHUHT NPUHIUIIAAJ CXeMACH

POCTJIOBYH KJIAITAaH OPKaJIW PeKTU(PUKAMOH KOJIOHHAra y3aTuiaétran OyFiIaTyBuH
areHT KyBypura xaimanaan. CyB OyFu KyBypH yTIJIeBOJopoa Oyfu KyBypura
yJlaHTaH KUCMUTada pOCTJIOBYM KJIanaHra sra. by kianannap TeXHOJOTUSIHUHT OUp
OyFJIaTyBUYM areHTJaH UKKUHYHA OYFJIaTyBUM areHTra CHIUTUK YTHUIIH YIyH XH3MaT
KWIaau. YTIEeBOAOpOa OyFfiaTyBUM areHTUHUHT OupuH4YM Kucmu YII Huruimn
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curumu (10)ra curum (11)man wb6opmmagu. CyHTpa KOMIpeccop OuiiaH CUKUO
xaipanran YII, uccukinuk anmamrny (8) xamaa kojgonHanap (5,6,7) Ba Oup Karop
KOHJIEHCATOp Ba COBUTIUWIApAaH YTHO, cenapatop (2)ra keaud Tyumaam.

Cenaptop (2)HUHI IOKOPUCHJAH YTIIIEBOAOpPOA Oyfiapu cemnapatop (1)ra
VTaau, Oy epla ylap KOJAUK KOHJEHCATIaH KYIIUMYa aXXpaTUiIuO, KeHudaauk
VHUHT IOKOpHucHJaH eHrwi yriaeogopomnap YII #wurum  curumu  (10)ra
o6opunaau. by curumaan YII kommpeccop (9) Ba uccukymk anmanirud (8) opkaiu
petudukanyon kojoHHatapra kenud tymann. [llynmain kuau6, VI €nuk nukingaru
HUPKYJALUASACH aMaira Oupuwiagu. 3apypusT Tyruiaranja, curum (11)man ymoy
[UKITHU OyFJIaTyBYM areHT OUiaH TAbMHUHJIAHUO TYpHUIIa Iu.

7-/Kaasaua
®aprona HKN3 ABT-1 KOHIeHCATOPUHHMHT IOKJIAMACH KYPCATTHYJIAPH

Cys Oyfu Yrnesogopoa Oyru

= = ~ % =
5 s d £ 8 s d L3 EEEE%
S| 58| EE | EES 5| >¢E . gs"§5‘é’s““5§g=t
SE|l£zm| 38| 885 |£wm| 238|888 E &5 |=S g
S| SE%| 25 | E2 -5 |SE%| 25|82 23 EE|ESE
=S 55 | ZE|CEEE S5 |CE|cEEE 58524
& |5 m% S22 5 >5|m82 | 82|52z

z & 2 |52 2 ~E
1 2 3 4 5 6 7 8 9
2,2 | 3200 | 1200 37,5 2111 | 111 5,3 1089 | 1,52
3 3800 | 1800 47,7 2166 |166,5 7,7 1634 | 1,75
4 4400 | 2400 54,4 2222 | 222 10 2178 | 1,98
) 5000 | 3000 60,0 2277,5 1277,5 | 12,2 2723 | 2,20
6 5600 | 3600 64,3 2333 | 333 14,3 3267 | 2,40

7-xanBanga OyFJIaTyBYM areHJIapHU KOHACHcamwusuiaml Ba coButuiaa BII Ba
VYIlnapura anMalmiTUpuIl XUCOOUTa KOHJIEHCATOPJIAard MCCHKIMK FOKIaMaCHHUHT
y3rapuiy KenTupirad. Ymly >kaaBai TaxXJWiId WIyHH KypcatMmokiaaku, BII
KYJUIAaHWITaHAaru KOHJIEHCATOp IOKJIaMacH (YyYMHYM YCTYH) HUHT VII
KYJUIaHWITaHAaru rokjgama (OJTUHYM YCTYH) ra HUCOATH KyHUJAruHU TAIIKHII
stanu: 1200/111=10,8. By kypcarriuu KoHAEHCATOpra CyB OYFUHUHT YTJIEBOJOPO.
OyfnaryBun areHtura HucOataad 10,8 MapTa Kyn MCCUKIUK IOKIAMACHHHU XOCHJII
KWIMIIMHY KypcaTaau.

8-pacMia KENTHPWIITaH AUAarpaMMaHUHT TaxXJWIM OYyFJIaTyBUM areHTHUHT
cappu 2 nman 6 % rada ommmuga BITHMHT kypcaTaguran MCCUKIMK FOKJIamMacu
1200 man 3600 kBt raua (OupuHuyM KOJOHKA), OyHJa YHUHT OCH3UH OyFfliapu
Owran apammaranaaru ymymui rokinama 3200 man 5600 kBt rava (MKKWHYU
KOJIOHKA) ommmuHu Kypearau. YII kymnanunranaa sca kongencarop 111 kBt nan
333 kBt raua (y4nH4M KOJOHKA), yHUHT OCH3UH Oyfiapu OWiaH apajaniaranjiaru
ymyMmuid roknamacu 3ca 2111 mgan 2333 xkBtraua (TypTUHUM KOJOHKA) y3rapHIlH
aHUKJIAHAU. DyflaTyBuM areHTIapHUHI MCCUKJIMK IOKJIaMajiapud (y4MHYM Ba
OJITMHYM YCTYHJIAp) HUHI OyfJIaTyBUM areHT Ba O€H3MH OyfJlapu apajanimacu
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XOCHJ KWIyBYM YMYMHH HWCCHUKIUK IOKIaManapu (MKKHHYM Ba O€muHYA
YCTyHJIap) ra HUCOATH OPKATHU YIAPHUHT YMYMHH UCCUKIIMK OalaHCHUaru Xuccacu
(TYpTUHYM Ba €TTUHYM YCTYHJIApP) aHUKJIaHAu (4-xKaaBan).

Qmﬂd, xBm

4000 - _
3000+
2000+ IE
1000 |
0 | . N . L .
2’0 3’0 470 5’0 6,0 G 0 2,0 3,0 4,0 5,0 6,0 G omi
G omn.ae,% G omn.ae,%
B - BII; []- BII Ba 6ensun Gyrnapu B - BIT nunr necuxmix oxnamac
apalalimacy; - VIT; E - VII Ba OeH3un XMCCaCH; [ - VT vunr uccuxmmk
OyfJ1apu apajanimacu IOKJIaMacu XUCcacu
8-pacm. Ky/utanuiaaguran OyraatyBun  9-pacm. Kyaianuiaaguran OyriaaTryBun
areHT Ba YHUHI cappu 00¥IUK areHT Ba YHUHT capdu 00FIMK
KOH/ICHCATOPHUHT OyFJIaTyBYM AareHTHUHT
HCCHKJIUK HKJIaMacu KOH/ICHCAUMSIJIAHUII KApaéHUAaru

HCCHKJ/IMK IOKJIaMaCH XUCCaCH

Konaencanusnanuun xapaHUHUHT Yoy xucobsapu (9-pacMm) cyB OyFUHHUHT
UCCHUKJIMK IOKJIaMacH XUCCACH YMYyMUI UCCUKJIMK FOKJIaMacUHUHT 37-64 % Hu (TYK
paHrjaru KoJIOHKajap), yrjieBoAopoJ] OyFjaaTyBUM areHTH KyJaHWIraHaa yuoy
kypcarruu arura 5-14 % HM TalIKWa STUIIMHU Kypcartagu (OYMK paHrgaru
KOJIOHKaJjap).

Konaencanuusnanui >xapaéHUHUHT Taxiuiau (7-kaaBait), OyFiaTyBUM areHT
capdu 2 % Oynranga YII Ba OeH3uH Oyfiiapu apajaliMacMHUHT KOHJEHCATOpra
KypcaTaauran HWCCUKINK fokimamacu BII Ba Oensun Oyfiapu apajiammacu
KycaTagura roknamaaad 1,52 mapra kaMm OYIMIIMHM KypcaTMOKIa. byfnaryBun
arenT capbpu 6 % ra erranma ymOy kypcarruu 2,4 mapTrara etagd, SbHU
OyrmatyBun areHT cudaruga YII  xymnmanwnranga  konaencatop  BII
KyJUIlaHWIraHaarura HucOataH 2,4 MapTa KaM HUCCUKJIWK IOKJIaMacHHHU KaOyill
KWIaau (TYKKA3UHYH YCTYH).

Mopauii-uccukuK OanaHCIapyuHU TaKKocaall OpKalyd XucoOamiapaaH
MabayM Oyinuku, HI'K apanammanapuau cyBcu3 xaiaan TeXHOJIOTHUACH KyJulalll,
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OyfiaTyBYM areHTUHU aJIMAIITUPUII Ba YHU PEUUPKYJSALMS KWIHMII HATUXKACU]IA,
UCCHUKJIMK Ba 3Heprus capdpu 66,4 % ra kKaMauTUPHUIL UMKOHUSTHHH SPATa/IH.
Nununr ontunun 600u “HedTh Ba ra3 KoHAeHcATH apajaliMacMHHM
CYBCHU3 XaliJalllHU KYJ/UIAIIHUHT MKTHCOAMM camapaaopjuru’” 0ynuo, y ymoy
ycynuu ®aprona HKHM3nuar ABT-1 mapoutuaa Kyuiamjgarn HWKTUCOAUMN
camapaHu xucooOsamra OarmnuiaHrad. MapxyJl TEXHOJIOTHSI Ba CyBCU3 Xaiijaiiga
OyfiaTyBYM areHT OwiaH OOFIMK Xapakarjap xucoOnaHrad. Ymly xucoOsap
TaxJIMJIM  CYBCH3 XalJalija MCCUKIMK Ba DJHEPreTUK Xapakarjap MaBxkKy]
TexHoJiorusira Hucbaran 66,4 % ra xamiauruHu kypcarmoknaa. daprona HKU3
ABT-1 tTuzumuza yra Ku3aupuiran cyB OyruHuHT capdu (oup nnga 333 KyH ui
KyHu xucoOaanranaa) 13200 tonnanu Tamkwmi 3tagu. HedTh Ba ra3 KoHACHCATH
apajlalliIMacuHM CYBCH3 XaWJall YCYJHWHU KYJUIAIIAaH KYTUJIA€TraH WKTHUCOIUU
caMapaHu XycoOJall HaTyXKanapu 8-xajBajja KeJITUPUIITaH.
8-:xkanBan
®aprona HKN3 3JIOY ABT-1 mapoutnaa HedTh Ba ra3 KOHJIEHCATH
apajlaliMACHHM CYBCH3 Xail1all yCyJIMHH KYJ/UIAIIJAH KyTHJIAETraH
HKTUCOAUI caMapaHu XMco0/1a1l HATHKAJIAPHU

. & bupnuk Nk
HNxrnuconui camapagopiuk | Ya4oB
Ne . Muknopu | Hapxu, camapa
KypcaTruuiapu oup. . N
MUHT CYM | MHHT CYM
byfrnatyBum aresT — yra
1 KU3IUPUIITaH CyB OyFUHH FVKan 9240 46,365 478412
XOCHJT KHJTMIIAAru /Ann
XapaXaTHUHT KaMaluIIn
2 Tunnk dpaumsiap Timn | 3102 7942 | 2463608
YUKHUIIMHUHT OLIUIIN
Hopnou cyBiapuu
3 peKyIepanus KUinIaaru /AU 13200 4,3 56760
XapaKaTHUHT KaMaunIlIn
Konpencaropnapaa
4 | snextposHeprus cappununr |kBt/itun| 207792 0,1385 28779
KaMaluIm
CyB OyFu KOHJIeHCAaTH OUJIaH
5 OeH3uH 0110 YUKHO /AW 13,2 1051 13873
KETWJIMIIIMHUHT OJIMHH OJIUII
6 YMyMHil HUIUIUK UKTUCOIHM 2991432
camapa

CyBcu3 xailgam TEXHOJIOTUSICUHUHT KYJUIAHWJIWIINA HAaTHXKACUla UKTUCOINN
camapa OwiaH Oupra peCypClIapHHUHT TEXKAIUIIN Ba aTpoP-MyXUT DKOJIOTHK
XOJIATUHUHT  SIXINWJIAHMINM,  XaMJla  MCCHUKJIMKHUHI  pereHepalusIaHUILINA
caMapaJiopJIUry OIIAIIMIIY Ba ailJlaHMa CYB Cap(PUHUHT KaMaWUIIIUTa SPUITIIAIHN.
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XVJIOCAJIAP

1. AnpanaBuii OyFiaTyBYd areHTHHU YTJIEBOAOPOJ OyFiapura aaMaliTHPHUII
Wynu OwiaH MojajJa aJMallMHUII JKapa€HIApUHU >KaJajUIAITUPHUINra acoCaH,
MCCUKJIMK Ba BJIEKTP dHEPruscuHu 66,4 % ra Texan MMKOHUHU OepajuraH sHTU
TEXHOJIOTUS — pEeKTUPUKAUMOH KOJOHHAaAa HepTh Ba ra3 KOHJEHCATU
apananMalapuHy CyBCU3 XalJalTHUHT UMUK acoClIapy WIK O0p sSpaTHIIIu.

2. VYrneomopona OyfnaTyBuM areHTiIapuaaH ¢doiinananu0d, HepTh Ba ras
KOHJICHCAaTH apajaliMalapuHu peKTupuKanusuiamga derapa auddy3uoH OMNKa
KaTjiaM KJIMHIIMTH CyB OyFU XOCHJI KWilaJauran Kanuuiaukaan 10,6 mapra kamiuru
KypcaTub Oepuiiu.

3. HedTh Ba ra3 KoHJeHCATH apajaliMalapuHu XanWaamnaa OyFiaTyBud areHt
cubartuga, CyB OyFu YpHWTa, YTIEBOAOPOJ OyFIapHHHU KYJUIAHWUIUIIHN OyF
dazacugaru moxaga Oepuin Ko3(hOUIMEHTUHUHUHT OMMWIIHK ypraya 3,2 mapta
AKAHJINTY aHUKJIaH]IH.

4. HedTp Ba ra3 KOHAEHCATH apajaliMajapuHu pPeKTHQHUKAIUIIANIAA MOA
y3atull KO3()(PUIMEHTUHUHT OLIMII Japa)kacd, KYJUIaHWJIAJuraH OyFliaTyBYu
areHT Ba TaKCUMJIaHaJuraH (pakiusiapHd WHOOAaTra ojraH xojiga, yprada 1,25
MapTa 3KaHJIUTd UCOOTIIaH IH.

5. HedTh Ba ra3z xoHAeHcATH apaialiMalapyuHU Xaljamiia peKTudUKanuoH
KOJIOHHaJIapra OyFJIaTyBYM ar€HTHU Y3aTHIL TEXHOJOTUK CXeMacH TaKIuM STHIIIHU,
OyHna OyrnaryBuu aredt cappu 11,7 % ra kamaiumm KypcaTuiau.

6. YrineBoaopos OyFiiapu peLupKyJISLUsACUTa aCOCIaHTaH YHEPTUs TEKAMKOP
TEXHOJIOTHUS WIUIad YMKUIAM Ba CyB OyFM WIUIATWIMINIMTa Oapxam Oepuiiw,
TUHUK (Dpakiusuiap YUKUIIA OPTIHU, OJIMHTaH (paKiusIapuia CyB OYIUIIN ONHINA
OJIMHIY, KOHJEHCAllMsa >KapaéHuJa dHEpreTuk capdiap Kamaiinam, cyB Oyfu
KOHJIeHCAaTH OunaH OeH3WH (QPAKIMSACHHUHT YUKHO KETUIIHM TYXTaTHIAIH, XOM
aménaH TUCTIILIAT (PPaKIMSICHHUHT YUKUIIU 2,67% Tra omau, yCKyHaJapHHHT
KOPPO3USUTAHUIIYN KaMaiau, UI1ad YUKapUIIIaru SKOJIOTHK X0JIaT SXIIUIaH IH.

7. CyB Oyru ypuura yrieBoaoposa OyrmapunuHr 1,46 T1/coat (cyB Oyfu
cappuaan 11,7 % ra kam) pequpKyJIALUICUHU TabMHUHJIALI OPKaJIu, HEPThH Ba ras3
KOHJIEHCATH apajlaliMajapuHd CYBCU3 XaWJall YYyH peKTHU(UKALMS >Kapa€HUHU
VYTKa3UIIHUHT MAKOyJ1 IIAPOUTIAPH AaHUKJIAHIH.

8. byr Ba cyrok ¢azanap opacuga Mojja aJIMAIIMHULIHU >KaJaluIalliTUPUII
xucobura, cyB Oyfura HucOaTTaH YIJIEeBOJAOPOJ OyFJlaTyBYM areHTUHU
KYJUIAaHWITAHa, JUCTHILIAT (paKiMsIapUHUHT axpartum aHukiura 5-7 °C ra
SAXIIIAHNIIN KYpcaTHO OepuIiiu.

9. Myxkobun OyfiaTyBUM areHTHUHT HCCUKINK-(OU3UK XOCCAIIApUHUHT
ap3amuru  xucobura, yrieBojmopos Oyrnapumad (olganaHwiraH mnaiTaa, CyB
Oyfu OWjaH TAaKKOCJIAaHIaHJa, KOHJAECALMs KapaéHuJa UCCUKIHMK FOKJIAMAaCHHHUHT
10 mapTara kamalnm KyCaTUIIIN.

10. Munmmx nm Kyesati 600 MusT ToHHamu ®aprona HKU3 DJIOY ABT-1
TU3UMH YUYyH SIHTH YCyJ — He()Th Ba ra3 KOHJEHCATH apajalliMalapuHu CYBCHU3
XauganHu KyJangaH Xuco0laHraH MKTUcoauii camapa unra 500 MiaH. cyMaan
OPTUKHU TAIIKHJI DTA]IH.
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HAYYHBIN COBET 16.07.2013.T.08.01 ITPU TAIIKEHTCKOM
XUMHUKO-TEXHOJJOI'MYECKOM MHCTUTYTE 110
MNPUCYKJIEHUIO YYEHOHU CTENEHU JJOKTOPA HAYK

TAINIKEHTCKUHN T'OCYJAPCTBEHHBIN TEXHUUYECKHN
YHUBEPCUTET
WHCTUTYT OBILIEA M HEOPTAHUYECKOW XUMHUHN

ABAYPAXMOHOB OJIUM PYCTAMOBHNY

COBEPHIEHCTBOBAHHUE HAYYHBIX OCHOB TEXHOJIOI'MHA
CYXOU INEPETOHKN HE®TEI'ASOKOHIAEHCATHBIX CMECEHN
IIYTEM HHTEHCU®UKALIUN MACCOOBMEHA

02.00.08 — XumMHuA ¥ TEXHOJIOTHS He(PTH U ra3a
(TexHMYECKHE HAYKH)

ABTOPE®EPAT JOKTOPCKOW JUCCEPTALIMH

ropoa Tamkent — 2015
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Tema HOKTOpPCKOM qUCCEPTANMH 3aperucTpupoBana noa Homepom 12.05.2015/B2015.1.T464 B
Bruiciieii arrecTanmonnoi komuccnu npu Kaéunere MunuctpoB Pecny0auku Y30eKkucraH.

JlokTopckasi JAmccepTanusi BbBIIONHEHa B TalIKeHTCKOM [OCyapCTBEHHOM TEXHUYECKOM
yHUBepcuteTe U MHCTUTYTE 00IIIeH N HEOPraHMYECKOH XUMUH.

ABTopedepar auccepTanuu Ha TpexX sA3bikax (y30EKCKUU, PYCCKHM, aHTTIMUCKUN) pa3MelleH Ha
BeO-cTpaHuIle 1Mo aapecy Www.tkti.uz u nHpOpMaIMOHHO-00pa30BaTeILHOM MopTaie Ziyonet mo aapecy
WWWw.ziyonet.uz.

O¢puunanbHble ONIOHEHTHI: Adugoa Myxa60ar ®a3pL10BHA
JOKTOp XUMHYECKHX HayK, Ipodeccop, akaJIeMUuK
akageMuu Hayk PecrmyOnuku Y30ekucTan

Caiigaxmenos Uraméepan MyxrapoBuy
JIOKTOP XMMHUYECKUX HayK, podeccop

AoaypaxumoB Caugakdap AGAypaxMoOHOBHY
JIOKTOP TEXHUYECKUX HayK, podeccop

Benymasi opranuzanus: 0OAO «Y3JINTUHedTraz»

3amura AuccepTariiil COCTOUTCS «_ » 2015 1. B «___ » 4JacoB Ha 3acenanuu Haydnoro
coBera 16.07.2013. T.08.01 mpum TamKEeHTCKOM XUMHUKO-TEXHOJOTHYECKOM HWHCTUTYTE IO aJIpecy:
100011, r. Tamkent, yn. HaBowu, 32, tem. (+99871) 244-79-20, dakc: (+99871) 262-79-17, e-mail:
tkti@mail.uz.

Jloktopckast nmuccepranus 3apeructpupoBaHa B MHpopmarnmonHo-pecypcaom 1entpe (MPLY)
TamKeHTCKOro XMMUKO-TEXHOJIOIMYECKOr0 MHCTUTYTa 3a Ne | ¢ KOTOpOoil MOXHO 03HaKoMHTbCs B IPL]
(100011, r. TamxkenT, ya. HaBown, 32, Ten. (+99871) 244-79-20).

ABTopedepar auccepTanuu pa3ociaH «__ » 2015 roga.
(mpotokou pacceutky Ne oT 2015 1.).

C.M.Typo0xoHoB
IIpencenarens HayuHoro coBeTa 1o npucyxaeHuio
y4€HOH CTENeHU TOKTOpa HayK, 1.T.H., Ipodeccop

A.C.A6onynnaen
VYuénslii cekperaps HaydHOro cosera 1o npucy:xIeHu0
y4€HOH CTENeHU IOKTOpa HayK, 1.T.H., Ipodeccop

I'.P.Paxmon0epauen

[Ipencenarens HaydHOTO ceMuHapa npu Hayunom
COBETE I10 IPUCYKIACHHUIO YUEHOH CTEIICHH JOKTOpa
HayK, 1.X.H., mpodeccop
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BBE/IEHUE (AHHOTAIIUA TOKTOPCKOM IMCCEPTALININ)

AKTYaJbHOCTh M BOCTPeOOBAHHOCTH TeMbl AuccepTraumu. Peskoe
yBEJIMYEHUE BO BCEM MHpE YHCIIa aBTOMOOWICH M Pa3IUYHBIX TPAHCIOPTHBIX
CpeICTB TpeOyeT MPOU3BOJCTBA KAYECTBEHHBIX MOTOPHBIX TOIUIMB Ha OCHOBE
sHeprocOeperaromux texHojoruil. C 2005 roma mo Hacrosiee BpeMs BO BCEM
Mupe A00bba HePTH M Ta3a yBenauuuiach Oosiee yeM Ha 55%, a pa3Beaka HX
MOJ3EMHBIX 3amacoB Oojee yem 3 pasa. [Ipom3BOACTBO MOTOPHBIX TOIUIMB W3
Hedrerazokonaencardon (HI'K) cmecu ocHoBaHO Ha pacxoie OOJIBIIOTO
KOJIMYECTBAa YHEPTUU U UCIIOJIb30BAHUE CJIOKHBIX anmaparoB. B mociegHue rojsi
TpeOOBaHUS Ha Ka4YeCTBO MOTOPHBIX TOILJIMB HEYKJIOHHO PAcTeT, U B TO K€ BpeMs
BO BCEM MHUpE HaOII0MaeTCs HECTaOWIBLHOCTh HA KOJMYECTBO W II€H HEPTSHOTO
ChIpbs. TeXHUYECKOe M TEXHOJIOTHYEeCKOoe 0OHOBIIEHHE HedTenepepadaThIBaAIOMINX
3aBOJIOB, NPHUMEHEHHE JHEProcOEperammux METOJ0B MPOM3BOACTBA SBISIOTCA
OCHOBHBIMH  KPUTEpPHUSMHU, OOCCIICUMBAIONIMMH CHIKEHHE pPACXOIOB IpHU
MPOU3BOJCTBE HE(TEMPOIYKTOB, B YACTHOCTH MOTOPHBIX TOIUIMB M YIyYIICHUS
UX KauecTBa. Brlleyka3aHHbIE CTpPAaTeTUYECKUE HAMPaBICHUS  Pa3BUTHUSA
MIPOM3BOJICTBA B HE()TEra3oBOW OTPACIH COOTBETCTBYIOT KOMILJIEKCY MEPONPUITUN
10 Pa3BUTUIO NPEATIPUATUM.

Kak u3BecTHO, MPOM3BOJCTBO MOTOPHBIX TOIUIMB M3 HE(PTETra30KOHIEHCATHON
CMECH OCHOBAHO Ha OJIHOM H3 DHEPrOEMKHUX IPOILIECCOB — CIIOXHOU IMEPErOHKe
(pextudukanun). [Ipu s3ToM B HacTosiliee BpeMs B KadyeCTBE OTIAPWBAIOIIETO
areHTa MCIOJb3yeTCs MEeperpeTblii BOJASHON map. AHaau3bl IOKa3bIBAalOT, YTO
MEPEUNCICHHbIE HUXE HETaTHBHBIC SBJICHUS MOATBEPKIAIOT AaKTyaJbHOCTh
IPOBEJCHHBIX MHCCIENOBAaHUN IO COBEPIICHCTBOBAHHWE TEOPETHUYECKUX U
IPUKJIATHBIX OCHOB MPUMEHEHUS YTJIEBOJOPOAHOIO OTHAPUBAOILEIO areHTa Impu
NOJIyYeHUM  MOTOPHBIX  TOIUIMB M3  HEe(TEra3oKOHJEHCATHOM  CMECH,
UHTeHCHU(UKAIMS MaccooOMeHa u ompeneneHne 3(G(HEeKTUBHOCTH NPUMEHEHUs
YTIEBOJIOPOAHBIX OTIMAPUBAIOLINX AareHTOB: 3HAYUTEIbHBIC JHEPIETUUYECKUE U
TEXHOJIOTHYECKHUE 3aTpaThl MPOMU3BOJCTBA TEPErpeToro BOASHOTO Mapa; mojava
BOJSIHOTO Tapa B peKTU(UKAIIMOHHBIE KOJIOHHBI 00yClIOBIMBaeT oOpa3oBaHUE, B
npolecce KOHACHCAIIMU YTIIeBOJOPOAHBIX MapoB, BOASHOTO KOHAEHcaTa. B cBoio
ouepe/ib OTHENEHUE BOJSHOIO KOHAEHcAaTa OT MOJYYeHHBIX (pakiuii Tpedyer
CHEIUATbHBIX aIlapaToB, MPOBEIEHUS TEXHOJOIMYECKUX MPOIECCOB OYUCTKU U
JOTIOJTHUTENBHBIX JHEPreTHUEeCKUX 3aTpaT; BOJSHOM Map M €ro KOHJAEHcarT,
Haxo[siCb B COCTaB€ CMECH YIJIEBOJOPOJOB, CHHXXAIOT WHTEHCHUBHOCTH
TEIJIOMAaCCOOOMEHHBIX ~ TIPOLeCCOB U I(PPEKTHBHOCTh  TEXHOJIOTHYECKHUX
nokaszaresei 00opy1oBaHUH Ui UX OCYIECTBICHUS; BBICOKOE 3HAUYEHUE TEIUIOTHI
KOHJICHCAITMU BOJSHBIX MapoB (2260 k/[/Kr) OTHOCUTENIBHO 3TOTO MapaMmerpa y
yraeBoOpoAHbIX  mapoB  (250-350 kJ[K/Kr) crmocoOCTBYeT — yBEIHMUYEHHUIO
DHEPreTHYECKUX pPACXOJOB TMPU UX KOHJCHCAMM;, OOpasyeMblii BOJISHOMN
KOHJICHCAT CIIOCOOCTBYET YCHUJICHHIO KOPPO3UU KOHTAKTHPYIOIIUX MMOBEPXHOCTEH
anmapaToB, B COCTaBe BOJSHOTO KOHACHCAaTa MPUCYTCTBYIOT  OCTaTKH
HE(PTENPOAYKTOB, CEPHUCTBIC W JAPYTUX XUMHUYECKHE COCAMHEHHUS, TPEOyroIme
JIOTIOJTHUTEIBHBIX PACXOJIOB, CBA3AHHBIX C UX YJAJICHUEM M yTuiH3aluei. B cBoro
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ouepe/lb ATU NMPUMECH YCYTYONISIOT SKOJIOTMYECKHUE MPOOJIeMbl MPOU3BOJICTBA;
OOBOJHEHUSI TUCTWUIATHBIX (pakinuii (0OCOOCHHO aBHMAKEPOCWHA M JU3EIHLHOTO
TOIUIMBA) KOHAEHCATOM BOJSHOTO Tapa TpeOyeT JOMOJHUTENIbHBIX 3aTpat
CBSI3aHHBIX C UX 00€3BOKHUBAHUEM.

JHuccepranronHas paboTa HalpaBj€Ha PELICHUWE B OMpPEAEIEHHOM CTENEHU
3a/lady IpUBEACHHBIX B rnoctaHoBieHusX l[lpesmpenta PecnyOnuku Y36ekucran
NoIIIT-916 ot 15 wuwons 2008 roma «O JONMOTHUTENBHBIX MEpax IO
CTUMYJIMPOBAHUIO BHEJIPEHUS HMHHOBAIIMOHHBIX IPOCKTOB U TEXHOJOTUU B
npou3BosictBo» W Nelll1-1442 ot 15 pexabps 2010 roma «O mnpuopurerax
pPa3BUTHS MPOMBITIUICHHOCTH PecryOnukn Y36ekuctan B 2011-2015 romax».

CooTBeTCcTBHE MCC/IEJOBAHUS MPUOPUTETHLIM HANMPABJIEHUSM Pa3BUTHSA
HAYKH M TexXHOJoruii pecny0auku. JluccepraimoHHOE  HCCIETOBAaHUE
BBITIOJTHEHA B COOTBETCTBUHU C IPUOPUTETHHIMH HATIPABICHUSIMH PAa3BUTHS HAYKH U
TEXHOJOTUN: 7 — XUMUYECKHE TEXHOJOTuM U HaHoTexHosoruu (2007-2011 roper),
[MTIIN-13 — «Pa3paboTka 3(PEeKTUBHBIX METONOB IOUCKA, Pa3BEAKU, OLIEHKH,
JO0OBIYM W KOMIUIEKCHOM  TepepabOTKu  TOIUIMBHO-MHUHEPATIbHO-CHIPhEBBIX
pPECypCcoOB, YTUJIM3AIMM W UCIOJb30BAHUS OTXOJOB TOPHOIMPOMBIILIEHHOTO
komiiekca» (2007-2011 romsr).

0030p 3apy0e:KHBIX HAYYHBIX HCCJIEIOBAHMH 10 TeMe JUCCePTALMH.

B nmepenoBblx  HAy4HO-HUCCIEAOBATENbCKUX  ILEHTPaX W BBICIIKUX
oOpa3zoBaTeIbHBIX YUpEKIeHUsIX Mupa, B ToM unciie Chicago university, Colorado
school of mines, Shell Global Solutions Inc. (CILIA), Japan Petroleum Institute,
Tokyo national university (Anonwus), Royal Military College of Canada (Kanana),
French Petroleum Institute (®panumsi) BegyTCcs Hay4yHBIE HCCIEIOBAHUS T10
MOBBIMCHUIO 3(P(EKTUBHOCTH W WHTEHCHU(UKAIUU  TEepepabOTKU  KUIKHUX
YTJIEBOJOPOOB.

B pesynapTaTe mpoBeNEHHBIX B MHPE HAYYHBIX HCCJICIOBAHHMA 10
COBEPIIIEHCTBOBAHUIO TEPETOHKH HE(PTEra30KOHACHCATHBIX CMECeH, B YaCTHOCTH,
MOJIYYEHBbI CJICYIOIINE Hay4yHble M MPAKTHUYECKUE PE3ybTaThl: pa3pabOTaHbI
s¢dexTuBHBIE CHOCOOB HMHTEHCHU(UKALMK Tpouecca peKTUPUKaUUU Mpu
nepepaboTke KUIKUX yriieBoAopodoB (Australian institute of petroleum,
ABcTpanusi); co3faHbl BBICOKOIPOU3BOAUTENbHBIE KOHTAKTHBIE YCTpPOMCTBA s
COBEPILIEHCTBOBAHMSI Tpollecca peKTUUKauU npu nepepaborke HedTu (Japan
Petroleum Institute, SInonus); ynaydiieHue KadyecTBa MPOAYKIUU MPHU MOJTYyUYEHUU
MOTOPHBIX TOIUIMB W3 JKUJKHUX YTJIEBOJOPOJIOB M pa3paboTaHa METOIMKA
ONpENENICHNUs] BIUSHHS TEXHOJIOTMYECKHX IMapaMeTpPOB B IPOILIECCE MNEPErOHKU
(Research Institute of Petroleum Processing I'epmanus, Indian Institute of
Petroleum Unnans).

B nacrosiiee Bpemsi BeAyTCSl Hay4yHbIE UCCIEJOBAaHUS 1O TaKUM
MPUOPUTETHBIM  HAMPABICHUSAM KaK MHTCHCH(UKAIHMS  MaccooOMeHa B
pPEKTU(PUKAMOHHON KOJIOHHE NPUMEHEHHEM PEIUPKYISIUN  IbTEePHATUBHOTO
OTHapUBAIOIIETO areHTa, COBEPIICHCTBOBAHUE HAYUYHBIX U MPAKTUYECKUX OCHOB U
NoBbIIIEHHE 3()PEKTUBHOCTU NEPETOHKH HEPTEra30KOHIEHCATHBIX CMECEil.

CreneHb H3y4YeHHOCTH MNpPoGaeMbl. B HacTosiiee BpeMs B Hay4HBIX
pabotax kpymnHblx yuyeHbiX (O.®. I'maromeBa, B.M. Kanyctun, C.A.AxMeTOB,

32



A.C.bararypoB, A.K.MaHOBSIH U JAp.) cHellaHbl BBIBOABI O MEPCIEKTUBHOCTU
MPUMEHEHUSI aJIbTEPHATUBHBIX BOASHOMY Mapy OTHApPUBAIONIMX areHTOB, TaKHX
KaK a30T, OKHCb W JBYOKHUCH YIJIEpOJa, a TaKXKe HHEPTHbIE raspl. MHOrUMU
UCCIIeIOBATENs MM M CHEUUAMCTaMU  JaHHOW  OTpaciid  MPEIJIOKECHBI
TEXHOJIOTUYECKUE U KOHCTPYKTUBHBIE PEIICHUS MPOOIEMbI COKpPAIIEHUS BOJSHOTO
rapa Kak OTHapuBarOLIEro areHTa B MPOLECCE MEPETOHKHU.

brnaromapsi Hay4HBIM TpyJaaMm y4eHBIX Y30ekucrtaHa — AOugoBoit M.D.,
CamumoBa 3.C., HapmeroBoit [I'.P.,, AsuzoBa VY.A., HxpamoBa A.N.,
TammyxamenoBoir A.K., XamugoBa b.H., Maxkamoa X.M., FOnycoBa M.II.,
Caiinaxmenosa I11.M., Typo6xxonoBa C.M., Kansiposa 1.K., Caiinaxmenosa .M.,
AOGnypaxumoBa C.A. W JAp. TONY4YWIO pPa3BUTHE HAYKH B OOJACTH XHUMHH,
TEXHOJIOTUH M TIPOLIECCOB U amnmnaparoB HedTerazonepepadorku. FOcynbexkos H.P.,
I'ynamos III.M., ApteikoB A.A., MannanoB Y.B., Hypmyxamenos X.C., onaes
K.O., IxypaeB X.®. u ap. yCHENIHO BEAYT UCCIAEAOBAHNS B 00JIACTH MPOIECCOB U
anmnapaToB XMMHYECKONW W TMHUILEBOM TEXHOJOTHH, a TaKKe MaTeMaTU4eCKOTO
MOJICTUPOBAHUS MPOIECCOB MEPErOHKH MHOTOKOMIIOHEHTHBIX CMECEH.

s yMEHBIIIEHUST HHEPreTUYECKUX TNOTEPh U KOJUYECTBA IMEPErpeToro
BOJISSHOTO Tapa PsAOM HCCIIENOBATENIed MPEJIOKEeHbl Pa3IMyHbIe BapUaHTHI I10
U3MEHEHUI0  CXEeMbl  NEperoHKu  He(dTH, OCHOBAHHbIE Ha  CO3JIaHUE
JIOTIOJTHUTENBHOTO MOAO0rpeBa KyOOBOTO MPOAYKTa «ropsiueit crpyeit». OnHako B
JUTEPATYPHBIX ~ HMCTOYHUKAX  OTCYTCTBYIOT TIJIyOOKHME  HCCIIEJOBAaHUSA  IIO
MIPUMEHEHUIO YTJIIEBOJOPOIHBIX TAPOB B KAUYE€CTBE OTHAPUBAIOIIETO areHTa BMECTO
neperperoro BoasiHoro mapa npu pekrudukanun HI'K cmecu. Takxe oTcyTCTBYIOT
CBEJICHUS OTHOCHUTEIIbHO HMHTEHCHU(UKAIIMK MAaCCOOOMEHHOIO TMpoIecca IMpHu
pekTU(UKAMKA SKUJIKUX YTJIEBOJAOPOJIOB C TPUMEHEHUEM allbTePHATUBHBIX
oTnapuBarInX areHToB. CylleCTBYIOIIUE JIUTEPATYPHBIE MaTepHalibl U JPYyTrue
TEOPETUUYECKHUE PE3YJIbTAThl UCCICAOBAHUNA HE AT JTOCTAaTOYHYIO BO3MOKHOCTD
JUISI  BCECTOPOHHETO aHajgu3a Ipolecca peKTHPUKamuu ¢ MpUMEHEHUEM
YIJIEBOJIOPOJHOTO OTHApUBAKONIEro arenta. [IpyHuMas BO BHUMaHHE HEJOCTaTKU
MPUMEHEHUSI BOJISIHOTO MMapa B KAa4eCTBE OTMAPUBAIOIIETO areHTa, B IMOCIEIHUE
roJibl B MUpOBOM HedTenepepadoTKe MPOSIBISETCS TEHISHIMS K CYIIECTBEHHOMY
OTPaHUYCHHUIO MPUMEHEHUSI €r0 M MEePeBOAY PEKTU(PHUKAIMOHHBIX YCTAHOBOK Ha
TEXHOJIOTUIO CyXOH meperoHku. B cBs3u ¢ 3tuM B oOnactu HedTenepepadoTKu
BO3HMKJIA HOBAs aKTyalibHAsl HAYYHO-TEXHUYECKas MpobdiieMa 1Mo 3aMeHe BOJISIHOTO
napa Ha aJbTEPHATUBHBIC OTMAPHUBAIOIIME AareHThl B MPOLECCE MEPErOHKU
YTJIEBOJIOPOJHOTO CBHIPhS, CBS3aHHAs C HEOOXOJMMOCTHIO CO3JaHUS HAy4YHBIX
OCHOB HOBOW TEXHOJOTHMM — CYXOW IE€PEroHKH KHUIAKUX YTIEBOJIOPOJIOB U
pa3paboTkoii 3 PEeKTUBHOTO METOIa pa3IeNiCHUs ChIPhsl HA TOIUTUBHBIE (PPAKIUH.

CBsi3b TeMbI JHCCEPTANMM € IJIAHAMH HAYYHO-MCCJIE0BATEIbCKHUX
padoT  HAYYHO-HCCJEN0BATEJbCKOr0  y4Ype:KIeHHsl, TI/ie  BbINOJHEHA
auccepranus. JluccepranmonHas paboTa BBINOJHSUIACK B COOTBETCTBUHM C
HAay4YHO-TE€XHUYECKUM «Coznanue BBICOKOA(D(heKTUBHOM TEXHOJIOTUU
pekTuduKanuu HePTEra3oKOHJACHCATHBIX CMECEd Ha OCHOBE HHTEHCU(DUKAIIUU
MaccooOMeHHbIX  mporeccoBy  NedA-A13-T001 (2012-2014 rr.) wm
MHHOBAIMOHHBIM «IlOrOTOBKa HAayYHO-TEXHUYECKUX JOKYMEHTOB TEXHOJIOTHUHU
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CYXOW TeperoHKH He(TEera3oKOHJCHCATHBIX CMECEe W TMpoBeneHHEe €€ OIBITHO-
MPOMBIIUICHHBIX UcHbITaHui» No7-DA-0-10065 (2014-2015 rr.) npoektamu
NuctuTyTa O0O0IIEH W HEOPraHMYEeCKOM XHUMHUH. XO34WCTBEHHBIE JOTOBOPA,
3akmoueHHble ¢ byxapckum (Ne09-21-222/026 ot 30.12.2009 r.; Ne77/026 ot
25.03.2012 r.) u depraHcKkum (Ne404 OT 19.04.2014 r.)
HedTenepepabaThIBAIOIIMMKM  3aBOJIaMM  BBITIOJIHEHBI B COYETaHUM  C
MPAKTUYECKUMHU pe3yJIbTaTaMu JAHHOU JUCCEPTALIMOHHON paOOTHI.

Heas uccaenoBanusi. Co3manue 3HeEprocOEperarniel TEXHOJIOTUU CyXOu
MEPEroHKH HEePTEra30KOHACHCATHBIX CMECEH MyTeM HHTEHCU(HUKAIMKU Mpolecca
MaccoOT/Jayd B MapoBOi (aze MPUMEHEHUEM YTJIEBOJOPOJHOTO OTHAPUBAIOIIEIO
areHTa Mpy MOJy4eHUH MOTOPHBIX TOILIMUB.

B cooTBeTcTBHM C TOCTABIEHHOU LIENBIO PEIIAIUCH CICAYIOIIME 3aJaYH:

UCCJIEIOBAHUE MAcCOOTJAuM B MapoBOM (pa3e 3a cYET yMEHbIIEHUS TOJIIHUHBI
NOTPAHUYHOM TUIGHKH MEXIy KOHTAaKTUPYIOIUMH (a3aMu TpU pa3[eieHun
He(TEera30KOHJEHCATHBIX CMECE METO0M CyXOi NEPETOHKH;

onpeeneHne yBeanyeHus: koagpduirenTa TeriooTAauu B MapoBoil gasze 3a
CUYET MPUMEHEHHE AJIbTEPHATUBHOIO OTIAPUBAIOIIETO AreHTa, KOTOPhIE HMEIOT
BBICOKME 3HaYEHUsI KPUTEPUH THIPOIMHAMUYECKOTO U TEIJIOBOr0 MO100MI;

U3YYEHHE YMEHBIICHHS TOJIIMHBI NOTPAHUYHOW IUIEHKA NPU IEPErOHKE
He(TEera30KOHJEHCATHBIX CMECel 3a CcueT MPUMEHEHHS aJbTEePHATHUBHBIX
OTIAPUBAIONIMX areHTOB, MMEIOUIMX MPEAIOUYTUTEIbHBIE (PU3UKO-XUMUYECKUX
CBOICTBA 110 CPABHEHMIO C BOJSHBIM [1APOM;

OlpejeNieHue ONTHUMAJbHBIX MapaMeTpoB  Mpolecca PEeKTHU(PUKALUU
HE(TEra30KOHJCHCATHBIX  CMECed MpU  PEHUPKYJSIUH  YIJIEBOJOPOJIHBIX
OTIIAPUBAIOIINX ar€HTOB;

CO3JaHue  JHEeprocOeperarolmeid  TEXHOJOIMH  CyXOHM  IEpEeroHKH
He(TEra30KOHCHCATHBIX CMECEil B PEeKTU(HUKALMOHHON KOJIOHHE, UCKIIIOYAIOIIeH
00pa30BaHMsI BJIArH B TOTUIMBHBIX JUCTHUISITHBIX (PpaKiIusix;

pa3paboTKa MNPUHLMIHAIBHOM  CXEMbl  1OJIBOJA  YIJIEBOJOPOJHOTO
OTIAPUBAIOIIET0 areHTa K pPEeKTU(UKATUMOHHBIM KOJOHHAM TEXHOJIOTHYECKOTO
osoka DJI0Y ABT-1 ®epranckoro HII3;

pacdyer SKOHOMHUYECKOro 3¢d@dexrta OT MNPUMEHEHUS TEXHOJOTHH CyXOu
MeperoHku HedTerazokoHJeHCAaTHRIX cMmeced Ha JwmHHUH 2JIOY  ABT-1
®epranckoro HII3.

B pe3ynapTaTeé MNpPOBENEHHBIX TEOPETHYECKMX W HKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM pelleHa BBIIICOTMEUEHHAs] HayyHO-TeXHUUYEecKas mpoliema myTeM
COBEpPIIICHCTBOBAHUSI HAYYHBIX OCHOB CYXOW MEPETrOHKU HEPTEra30KOHACHCATHBIX
CMeceil, OCHOBaHHasi Ha MHTEHCU(UKALMIO Tpoliecca MaccoOOMEHa B IMapOBOM
daze u pa3paboTkOi BBICOKOAI(D(PEKTUBHONW TEXHOJIOTUU TIEPETOHKU CBIPhS C
PELUPKYJIALMEN YIIIEBOJOPOIHOrO OTIAPUBAIOILIETO areHTa.

O0bekTaMM HCCJIeJOBAHUS SBIAIOTCS HEPTh, T'a30BBIA KOHJAEHCAT M HUX
CMECH, a TaKXKe MPOLECC peKTU(UKAIIUU HEPTEra30KOHAECHCATHOTO ChIPhSI.

IIpeamer uccjie0BaHuA: YIIIEBOJOPOAHBIN Map, NPUMEHSIEMbId B KaUeCTBE
OTIIApUBAIOIIETO areHTa.
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Metoabl ucciaegoBanuid. [Ipu BBINOTHEHUH AMCCEPTALIMOHHOW pPabOTHI
UCIIOJIb30BAaHbl METOJIbl TEOPETUYECKUX OCHOB XHUMHUYECKOM TEXHOJOTHH,
MPOIIECCOB U aIapaToB nepepadoTku HeTU U raza.

Jlist u3ydenust ppakmoOHHOTO cOCTaBa HE(PTH, ra30BOI0 KOHJIEHCATA, a TaAKkKe
UX CMece W NUCTWUIATHBIX (pakUuidi MCHOJIb30BaH ammapar Ajis NeperoHKd
KUJKUX YIIIEBOJOPOAOB. M3MepeHUs] TEXHOJIOTMYECKUX MapaMETPOB MPOBEICHBI
TPaJMIIMOHHBIMU METOAaMU U  JaOOpaTOPHO-U3MEPUTEIIbHBIMUA  MPUOOPAMH.
OOpaboTKa pe3ysNbTaTOB TEOPETHUECKUX U SKCIEPUMEHTAIbHBIX HMCCIEIOBAaHUMN
IIPOBEJICHA C MCIOJb30BaHMEM METOJOB TEOPUHU MOA00Ms U MojaenupoBanus. K
BBIMIOJHEHUIO  pabOThl  NPUBJIEYEHbl  METOJOJOTUS  aHaJM3a  CIOXKHBIX
MacCOOOMEHHBIX MPOIIECCOB, MPOUCXOAAIIUX Mpu mneperonke. [lpm u3ydenun
MacCOOOMEHHBIX MapaMeTpPoB Ipolecca PEeKTHPHUKAUN HCIIOIb30BaHbl METObI
KOMITBIOTEPHOT'O MCCIEA0BAHMS. DKCIIEPUMEHTAIbHBIE UCCIEA0OBAHNS BBITOTHEHBI
Ha J1Ja0OPaTOPHBIX PEKTU(UKAIIMOHHBIX YCTAHOBKAX.

HayuyHnasi HOBH3HA HCCJIeI0BAHMSA 3aKIIFOYAETCS B CIETYIOLIEM:

co3ZaHa HOBas TEXHOJIOTUS CYXOW MEPEeroHKM HEePTEra3oKOHIEHCATHBIX
cMecel, OCHOBaHHAas Ha HMHTEHCHU(PUKALMH MacCOOOMEHHBIX IPOLECCOB IyTEM
3aMEHbl TPAJAULIMOHHOIO OTHAPUBAIOLIET0 areHTa Ha YIJIEBOJOPOAHBIE MAPhI;

JOCTUTHYTa UHTEHCU(UKAILK B apoBoi (paze maccoornaun Oosee yeM Tpu
pa3a 3a cueT YMEHBIIEHUS Ha MOPANOK TOJIIMHBI NOTPAHUYHON IIEHKH MEXKIY
KOHTaKTUPYIOIUMHU (pazaMu, U TEIJIOOTAA4YM B 6 pa3 3a CueT BBICOKUX 3HAYEHUU
KpUTEpUN TUAPOAMHAMUYECKOTO U TEIUIOBOrO NOJMOOMN Mpu  pasleleHuu
He(Tera30KOHJEHCATHBIX CMECe METOI0M CyXOW MEePETOHKH;

OKa3aHO  M3MEHEHHEe  Ipolecca  MaccooOMeHa  TpU  IMEepEeroHke
HE(TEra30KOHJCHCATHBIX CMECEH 3a CYeT 3HAYUTEIBHOIO OTJIMYUS MEXKIY
(PU3HKO-XMMHUYECKHUMH CBOMCTBAMU YIJI€BOJAOPOIHBIX U BOJASHBIX [1apPOB;

ONpEJEICHbl TEXHOJOIMYECKUE MapaMeTpbl MPOLECCOB CyXOW IEPEroHKU
He(DTETa30KOHJEHCATHRIX ~ CMecell  myTeM  penupkymnsmuu 1,46 1/gac
YTJIEBOJOPOAHBIX OTIIAPUBAOIINX ar€HTOB Yepe3 PEeKTU(DUKAIMOHHYIO KOJIOHHY;

onpejeneHa psAAHOCTh 3HAYEHUW MOBbIIEHUs Kodpduuuenta audpdy3uu c
Y4E€TOM U3MEHEHUSI MOJIEKYJIIPHOM MaccChl yTi€BOJOPO/IOB;

YCTaHOBJICHO YJIyYIlIEHUE YETKOCTH Pa3AesieHUs TUCTUUISITHBIX (pakuuil Ha
5-7 °C mnpu HCIOJB30BAaHMH YTIIEBOAOPOJHOTO OTIAPUBAIOLIErO areHTa IIo
CPaBHEHHUIO C BOJSIHBIM IMApOM 3a CYET HHTEHCMBHOTO MAaccOOOMEHa MEXIy
MapOBOM U KUAKOH (a3;

JI0Ka3aHO CHIDKEHHE TEIJIOBOW HAarpy3Kd B IpoLiecce KOHJEHcaluu OoJee
yeMm B 10 pa3 mpu UCHOJIb30BAaHUU YTJIEBOJAOPOJHOIO OTIAPUBAIOIIETO areHTa I0
CPaBHEHHIO C BOJSHBIM IIAPOM 3a CUET MPEBOCXOJICTBA TEIIO(QU3UUECKUX CBOICTB
JIbTEPHATUBHOIO UCIIAPSIOIIETO areHTa.

IIpakTH4yeckue pe3yJbTaThl HCCJIEI0BAHHUSA 3aKIIOYAIOTCS B CIEIYIOLEM:

CHIIKEHME pacxoja oTmnapuBaroiiero areHra Ha 11,7 % 3a cuer pa3HUILBI
MEXAY YAENbHbIMU TeruioeMKocTaMHu BojsHoro napa (Cpn=1,974 klx/kr-K) u
yriieBoaopoaHbIX napoB (Cyg=2,211 x/{x/kr-K);
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JOCTUTHYTO YBEJIUYCHUE BBIX0OJ1a TOIUIMBHBIX (dpakuunii u3
He(TEra30KOHJCHCATHOTO ChIpba Ha 2,67 % 3a cueT WHTEeHCHU(UKALUU Mpolecca
maccooomena (Akt MOHX AH PVY3 ot 10.01.2012 roxa);

pa3paboTaHa sHeprocoOeperaroras TEXHOJIOTHUS MePEroHKU
He()TEra30KOHJEHCATHBIX CMECE Ha OCHOBE PELMPKYJSLUUA YIJIEBOJIOPOIHBIX
OTIAPUBAIONIMX AareHTOB, CIOCOOCTBYIONIA SKOHOMHUHU TEIUIOAHEPTeTUYECKUX
3arpaT Ha 66,4 % 3a cuer 3aMeHbl OTMAPUBAIOIIETO areHTa M HMCKIII0Yarolas
oOpa3oBaHus BJIard B TOIUIMBHBIX AUCTHIUISTHBIX (OCH3MHOBOM, KEPOCHUHOBOM U
muszenbHOM)  ¢dpakumsx. [Ipm  3TOM  pacueTbl  BBIIOJHEHBI C  Y4YETOM
TEIJIOOHEPIETUUECKUX PACXOJ0B alnaparoB YCTaHABIMBAEMBIX IPU IIPUMEHEHUN
TEXHOJIOTUH CyXOH INEeperoHKu (AKT Hay4HO-TEXHUYECKOro coBera depraHckoro
HIT3 Nel1/09 ot 11.02.2015 rona).

JloCTOBEPHOCTh MOJIYYEHHBIX pe3yJbTaTOB. OOOCHOBAHHOCTH HAyYHBIX
MOJIOKEHUM, BBIBOJOB M PEKOMEHJALIMN HE BBI3BIBAET COMHEHHM, TaK KaK OHH
YCTaHOBJICHBl Ha OCHOBE COBPEMEHHBIX METOJOB HCCIEIOBAaHUM, Oa3UpPYIOLINXCS
Ha TEOPETUYECKUX OCHOB XHMHUYECKOW TEXHOJIOTMH, IPOLIECCOB M ammapaTroB
nepepaboTku He(TH U rasa.

Teopernyeckass ¥  NpaKTHYecKas  3HAYUMOCTb  Pe3YJbTaTOB
uccjieqoBaHus. TeopeTnyeckas 3HAUMMOCTh HACTOAILIEH auccepTanuu pabdoThl
3aKJII0YAeTCs] B CIEAYIOUIEM: pe3yJbTaThl MPOBEACHHBIX HCCIEIOBAHUNA MOTYT
ObITh ~ WCIOJIb30BaHbl ~ MPU  pa3pabOTKE  METOJOB  COBEPIICHCTBOBAHMUS,
MHTEHCU(PUKAIIUU ¥ ONITUMU3ALIUU [TPOLIECCOB TEIIO- U MaccooOMeHa (TIeperoHKH,
abcopOuuu,  gecopOuLMH,  BbIIAPUBAHMS,  HArpeBaHMs,  OXJAXKICHUS U
KOHJICHCALlMH ), IPOTEKAIOIINX B CUCTEMAX >KMJIKOCTb-TIap.

[IpakTHyeckast 3HAUUMOCTb PaOOThI COCTOUT U3 CIEAYIOIIUX PE3yIbTaTOB:

COBEPILEHCTBOBAHBl HAYYHbIE OCHOBbI HOBOM TEXHOJOTMH — CYyXOH
NEPErOHKN HEePTETra30KOHICHCATHBIX CMECed MyTeM HHTEHCHU(UKAIMH TeIio- U
MaccooOMEHa 3a CuYeT NPUMEHEHUs] B KadyeCcTBE OTHApHUBAIOLIEr0 areHra
YTJIEBOJOPOAHBIX MApOB;

peJIOKEHa METOJUKA pacyeTa MUHTEHCU(PUKAIIMKY TETUIO- U MaCCOOOMEHHBIX
napamMeTpoB  Ipolecca IMEPEeroHKM  He(TEera3oKOHJEHCATHBIX CMeced ¢
MPUMEHEHUEM YTIIEBOAOPOIHOIO OTIAPUBAIOLIETO areHTa;

pa3zpaboTaHa HoOBasi dHeprocOeperaromnias TeXHOJIOTHs — cyxXas IMeperoHka
He(TEera30KOHJEHCATHBIX CMECei Ha OCHOBE PEUMPKYJSLUUU YTIEBOAOPOIHOTO
OTIIAPUBAIOIIETO  areHTa,  MO3BOJLSIIONIAS  MCKJIIOYUTh  HMCIOJIb30BAaHUE
JIOPOTOCTOSIIIIETO 3HEPrOHOCUTENST — BOJISHOIO Iapa, a TAKXKE HMCKIIOYAroIIas
HQJIWYUS BJIard B TOIUIMBHBIX JUCTUUIATHBIX (OE€H3MHOBOM, KEPOCHMHOBON U
TU3EITbHOMN) (PpaKIUsX.

BHenpenue pe3yabTaToB ucciaegoBanus. [locTurayra MHTeHCH(UKALMS B
napoBoil (Qasze, mnpu peKTHPHUKAIUU HEPTETa30KOHACHCATHBIX CMeEcel ¢
IPUMEHEHUEM YIJIEBOJOPOJHOIO OTHAPUBAIOIIEIO areHTa, MaccooTnadu Ooliee
4YeM B TPU pa3a 3a CUeT YMEHbIIEHUs Ha NOPAJIOK TOJIIIMHBI TOTPAHUYHON MJIEHKU
MEXAY KOHTaKTUPYIOIMMH (azaMu, U TEIUIOOTAayud B 6 pa3 3a CUET BBICOKHX
3HAQYEHUN  KpUTEpUHA  TUAPOJUHAMHYECKOTO M TEIJIOBOTO  MOA0OuUiA
IbTEPHATUBHOIO OTMApUBAIOUIETO areHta. TeXHOJOTus CyXOH TeperoHKu
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He()Tera30KOHJAEHCAaTHhIX cMmecell npuHsATta K BHeApeHuto depranckum HII3 Ha
muann DJIOY ABT-1 nponsBoauTenbsHOCTBIO MO cbIpblo 600 ThIC. TOHH B TOX H
roJI0BOI 3KOHOMUYECKHM 3P PeKT oT npuMeHeHus coctaiger oosee 500 MIH. cyMm
(akt @Depranckoro HII3 ot 10.02.2015 roga u nmucemo Ne01/32 ot 26.03.2015
rojaa).

Anpobanusi pa6oTbl. OCHOBHBIC IMOJOXEHUS TUCCEPTALMM OOCYXICHBI Ha
pPa3IUYHBIX HAYYHBIX M HAYYHO-NPAKTHUYECKUX KOHGepeHiusx: 15-oif u 16-oi
Mexnaynaponnbix koHpepenuusax «Hedts u raz Y3oekucrana» (Tamkent, 2011 u
2012); VIII MexayHapoaHoi Hay4dyHO-TeXHUYEeCKOM KoHpepeHinn «TexHuka u
TEXHOJIOTUS MHUIIEBBIX mpou3BoaAcTB» (MoruneB, bemnapycs, 2011); VI
MexayHaponHOW HaydyHO-TeXHUYECKOU KoH(pepeHinu «CoBpeMeHHbIE TEXHUKA U
TEXHOJIOTUHA TOPHO-METAJUTypruyeckol oTpaciu U nytd ux passutus» (Hasow,
2013); MexayHapomHOW Hay4dHO-TeXHUYECKON KoH(pepeHmnu «CocTosiHuE U
MEPCTIICKTUBBl MHHOBAITMOHHBIX HJEH W TEXHOJOTWHA B 00JacTH HepTeXuMum»
(Deprana, 2015); VIII MexayHaponHoil Hay4YHO-TEXHHUYECKONW KOH(EPEHIUU
«I"opHO-METAITypru4ecKOi KOMIUIEKC: JOCTUXKEHUs, IPOoOIeMbl U COBPEMEHHbIE
tenaeHuuu pa3Butus» (Hasou, 2015); MexayHapoHOH HAay4YHO-NPAKTHYECKOU
KoH(pepeHunn « AKTyajabHble IpoOsieMbl cep xumuyeckoi TexHosorun» (byxapa,
2015); PecnyOnukaHCKOM Hay4YHO-TEXHMUYECKOW KOH(PEPEHIMU «AKTyalbHbIC
npobsieMbl niepepaboTku HepTH U raza Yzoekucrana» (Tamkent, 2012); Hayuno-
npaktudeckor koHdepenuun «Hedrerazomepepabotka — 2012» (Yda, 2012);
PecniyOnukanckoit koHdepenuun momonbix ydeHsix. «Hayka. OOpazoBanue.
Momnonexp». IlocBgameHHol S5-metnio  AJIMAaTUHCKOTO  TEXHOJOTHMYECKOI'O
yauBepcuteta (Anmmatel, 2012); XIX Mendeleev congress on general and applied
chemistry. Volume 2, Chemistry and technology of materials, including
nanomaterials  (Volgograd, Russia, 2011); PecnyOnaukanckoil Hay4dHO-
NPAKTHUECKON KOH(PEPEeHIIMU «AKTyalbHbIE MPOOIEMbI OUNCTKUA HE(PTH U ra3a oT
npuMeceil pasnuyHbIMA  (QU3UKO-XxuMHuueckumu  Metomamuy (Kapmm, 2011);
PecnyOnukaHCKOM Hay4dyHO-TIpakTHUYeCKON KoH(epeHIun «Poiab MHHOBAIIMOHHBIX
TEXHOJIOTUI B PEIICHUHM aKTyaJbHBIX 3aJlay MPOU3BOJCTBEHHBIX MPEAIPUITHI
(Kapmm, 2013); PecnyOnukaHckoil — Hay4HO-IPAKTHYECKOW  KOH(pEpeHIUU
«/lHHOBaIIMOHHBIE ~ Pa3pa0OTKM W MEPCHEKTUBBI  PA3BUTUS  XUMUYECKOUN
TEXHOJIOTUM CHJIMKATHBIX MarepuaioB» (Tamkenr, 2012); PecmyGnukanckoi
HAyYHO-TIPAKTUYECKON KOH(epeHInH «AKTyallbHbIe MPOOJIEMbl HCIOJIb30BAHUS
aNbTEPHATUBHBIX HUCTOYHUKOB sHeprum» (Kapmm, 2014); II Pecmybnukanckoi
HAy4YHO-TEXHUYECKON KOH(epeHIuu «MopaepHuzanus IIPOU3BO/CTBA,
TEXHUYECKOE M TEXHOJIOTMYECKOE NEPEBOOPYKEHHE, NHHOBALIMH, SKOHOMUYECKU
sh(deKTUBHBIE METOABl W HETpaJAuIMOHHbIE pemeHus» (Peprana, 2013).
Huccepranmonnas paborta o0cykaeHa Ha YueHoM coBeTe ¢akynbrera «HedTtr u
raza» TamkeHTCKOro rocyaapctseHHoro ynusepcurera, 20.11.2014 r.; Hayuno-
texanueckoM coete depranckoro HII3 12.02.2015 r.; O6beauHEeHHOM ceMUHape
nabopatopuii «IIpomeccyl M amnmapaTbl XMUMHYECKOM TEXHOJOTUM», «XUMUU
He(pTU», «XUMUYECKasi TeXHOJOTus» U «lIoBEpXHOCTHO aKTHBHBIE BEILIECTBA»
NuctutyTta obieit n Heoprannueckot xumuu AH PVY3. 20.02.2015 r.; Hayunom
ceMuHape TalKeHTCKOro XMMUKO-TEXHOJI0Tu4Yeckoro nuctutyra 14.05.2015 r.
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Ony0/1MKOBaAaHHOCTH pe3yJIbTaToB. OcHOBHBIE pe3yJIbTaThl
JCCePTAIMOHHON pabOThl OTpa)KeHbl B 2 MOHOTpadusiX, OAHA M3 KOTOPBIX
onyOnukoBaHa B ['epmanuu (Ha aHMIMIICKOM s3bIke), B 31 craThsix, U3 HUX 2
CIIA, 1 B bosrapum, a Taxxke 34 Te3ucax IOKIALOB MEKIYHAPOJHBIX U
pecnyONuKaHCKUX HayuyHbIX KoH(epeHuuil. Ilomyuenst 2 mnarenta PVY3 Ha
MOJIC3HYI0 MOJIeNb. Pe3ybTaThl AUCCEPTAIIMOHHON pabOThI BHICTABIISLUIUCH B V, VI
u VII PecnybmukaHckux sipMapkax WHHOBAIIMOHHBIX UJEH, TEXHOJIOTUH U
MIPOEKTOB.

Crpykrypa u 00béM quccepranmu. /{uccepranmonnas paboTa u3oxXeHa Ha
186 cTpaHuIlax KOMIBIOTEPHOTO TEKCTa, BKItOYaeT 57 Tabmwui, 29 PUCYHKOB.
Cocrour wn3 BBeaeHUs M 6 IUIaB, 3aKIIOUYEHUS, CIUCKA HCIIOJIb30BAaHHON
muteparypsl u3 200 6ubnuorpaduueckux HAMMEHOBAHUH U MIPUIIOKECHHUS.

OCHOBHOE COJEP KAHUE IMCCEPTALIMHN

Bo BBegeHum 000CHOBaHA  aKTyaJbHOCTh  MPOOJEMBI,  H3IOKEHO
COBPEMEHHOE COCTOSIHME  BOINpoca, CcQOpMyJIHpOBaHbl 1LeJb W  33Jlayu
UCCJIeI0BAHMS, MIOKa3aHa Hay4YHasi HOBM3HA MOJyYEHHBIX PE3YyJIbTaTOB, PACKPBITO
TEOPETUYECKOE U MPAKTUUYECKOE 3HAUECHHE IMOJO0KEHUW, BBIBOJOB U KOHKPETHBIX
pexoMeHalui, copMyIUPOBAHHBIX B AUCCEPTALIMH.

B nepBoii riaBe «CoBpeMEHHOE COCTOSIHME TEXHOJIOTHH, NMPOLECCOB H
annapaToB NepPBHYHOH IMeperoHKM He(Teras3oKOHAEHCATHBIX cMeceil»
[IPOAHAJIM3UPOBAHbl COCTOSIHUE M TEHJACHLUMWU pA3BUTHS TEOPUM W TEXHHUKHU
MepPeroHKn HePTerazoKoHACHCAaTHOW cMecH. [lepBHUUHON MEperoHKOW Ha OCHOBE
pekTU(UKALIMU MOJIYYalOT YIJIEBOAOPOIHBIE (PpaKIMU, KOTOPbIE CIIy>KaT OCHOBOM
TOBapHBIX TOIUIMB LIMPOKOTO aCCOPTHUMEHTa KauecTBa M cepoil MPUMEHEHHS.
[Tpu pextudukannyu HePTEra30KOHICHCATHON CMECH B KaueCTBE OTIAPHUBAIOIIECTO
areHTa UcCIHoJib3yercss BOAsAHOM map. OH BBOAMUTCS B PEKTU(PHUKALMOHHYIO H
OTIIAPHBIE KOJIOHHBI B BHUJIE OCTPOro Iapa. B 3aBUCMMOCTH OT TEXHOJIOTHYECKOTO
peXruMa CyMMapHBIM pacxojl BOJSHOIO Mapa, MCHOJIb3YEMOIO B KadyecTBE
OTHAapUBAIOIIETO areHTa, coctasisieT 2,0—6,5 % ot konuuecTBa coipbs. [IprBeneHbl
HEJI0CTAaTKH M0Jlaya MeperpeToro BOJASHOIO Napa B peKTU(UKAIIMOHHbIE KOJIOHHbI
B Ka4€CTBE OTIAPUBAIOLLEIO arcHTa.

W3 anamm3a COBPEMEHHOIO COCTOSIHMSL TEOPUM W IIPAKTUKH IIEPErOHKHU
KHUAKOCTEN CleayeT, YTO B JIMTEPATYpPHBIX HMCTOYHUKAX IIUPOKO IPHUBEACHBI
cnenu@uueckue OCOOEHHOCTH M HEIOCTATKH NMPUMEHEHHs] BOJSHOTO IMapa Mpu
pekTUUKALUKU  YIJIEBOJOPOJHOIO Chipbsi. B paborax KpymHBIX YYEHBIX
HedTenepepabOTKM  OCBELIEHBbl  BBIIICIPUBEICHHbIE HEraTUBHBIE MOMEHTHI
MCII0JIB30BAHUS MIEPErPETOro BOASIHOTO Napa, B KAYECTBE OTHAPHUBAIOLIETO arcHTa,
npyu peKTU(PUKAINK KUIKUX yTIeBOa0poAoB. M3 aToro ananmsa ¢opmupoBanach
OCHOBHAsl 1€JIb HACTOSILEr0 MCCleNoBaHus. Takas IOCTaHOBKAa BONpOcCa
IpEeAnoiaraeT peleHUue BBIIIEIPUBEACHHBIX KOHKPETHBIX W MaJIOM3YYEHHBIX
3a/lay MCCJEJOBAHMS. YCIHEIIHOE BBIMOJIHEHUE IOCTaBICHHBIX 3a/Ja4 IO3BOJIAT
co37aTh Hay4yHbIE OCHOBBI AHEProcOeperaromeil TEXHOJOTHH CYXOW INEepEeroHKH
He()TEra30KOHJEHCATHBIX ~ CMeced  MyTeM  HWHTeHcu(ukauuum  mpolecca
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MaccoOoTa4u B MapoBoi (aze W pa3padoTarh NPUHIUIHUAIBHYIO CXEMY IMOABOJA
YTJIEBOJOPOHOTO OTHAPHUBAIOIIETO areHTa K PEKTU(DUKAITMOHHBIM KOJIOHHAM.

Bropas rnaBa «MceiienoBaHusi MpoLECCOB TeIJIO- U MaccooOMeHa NpH
pekTHPUKANUN HePTEra3oOKOHACHCATHBIX CMecell ¢  PpeuupKyJIsuen
YIJIEBOAOPOAHOIO OTHAPMBAKOUIET0 AareHTa» JUCCEepTAllMd  IOCBAIICHA
UCCJIEIOBAHUIO TPOILIECCOB  TEIUIO- M MaccooOMeHa TMpu peKTUuduKanuu
He(Tera30KOHIEHCATHBIX cMeceit c IPUMEHEHUEM PELUPKYJIISLHUN
YIJIEBOJIOPOJIHOTO OTIIAPUBAIOIIETO areHTa.

JIns npoBeieHUsT UCCIENOBAHUN 10 ONPEEICHUIO BIUSHUS OTIIAPUBAIOLLIETO
arcHTa Ha T€ WJIA MHBIE ITOKA3aTENH ITpoLecca NIEPErOHKHU MTPOBEICHO ONPEAECICHUE
¥ CPAaBHUTEIBHBIN aHaJU3 OCHOBHBIX (DU3MKO-XMUMHUYECKUX M TEMI0(PU3NYECKUX
CBOMCTB OTIapuBaronmx areHToB npu remmeparype 200 °C u nasienuu 0,26 Mlla
(Tabu. 1).

Tadauna 1
OcHOBHBIC PU3MKO-XMMUYECKHE U TeIUI0(pu3nYecKue CBONCTBA
ornapuBamoumx arentos (npu 200 °C u 0,26 MIla.)

OtnapuBaro- M, V, D, U, v, G, A,
i are’T | Kr/kMoutb | evo/monb | kr/m° | mxlla-c | MvP/c k/x/kr-K | Br/m K
B"g:l‘;o“ 18 18,9 [1286| 162 | 12,6 | 1,974 |0,0275
[Taper

JIETKOT'O 84-89 140,6 6,90 8,56 1,20 2,255 0,0138
OeH3uHa

ITapsl
TSAKEIOT0 112-117 185 9,60 8,16 0,85 2,211 0,0101
OeH3uHa

N3 nmaHHBIX 3TOM TaOIUIBI BUIHO, YTO MEXJY OCHOBHBIMHU TOKa3aTeJIsIMU
TPAJUIIMOHHOTO (BOJSHOTO Mapa) W YIJIEBOJOPOIHBIX OTIIAPUBAIOIIUX areHTOB
HMMEIOTCSl CYIIECTBEHHbIC pa3HUllbl. Tak, HampuMmep, AWHAMUYECKas BI3KOCTb
eperpeToro BOISHOrO mapa cocrapmser 16,2-10° Ila‘c, a mapsl jierkoro u
TSDKEJIOr0 OCH3MHOB MMEIOT 3HAUYEHHE ITOr0 II0KAa3aTelsd COOTBETCTBEHHO 8,56- 10°
u 8,16-10° Ta-c. A KMHeMaTHuecKas BA3KOCTh BOJSHOTO mapa 12,6 mMm°/c, mpu
5TOM JISTKUM W TSOKEIBIM OCH3MH HWMEIOT 3HA4YSHHE JTOT0 IoKa3zaTels
cooTBeTCTBeHHO 1,20 MMY/C u 0,85 mm’/c. Otcroza BUJIHO, UTO KMHEMaTHUCCKas
BSI3KOCTh YTJIEBOJIOPOJIHBIX TApOB B CpelHeM 12 paza MeHbIle, YeM BSI3KOCTh
BOJIsiHOTO Tlapa. Eciu mpuHuUMaTh BO BHUMAaHHUE, YTO CKOPOCTb MOJICKYJISIPHOUN U
KOHBEKTHUBHOM Tu(ddy3un B OOJIbIICH CTENEHU 3aBUCUT OT BEJIMYMHBI BS3KOCTHU
Cpeabl, TO CTAaHOBUTCS IOHSATHBIM TIOJIOKUTEIBHBIA 3(P(EKT NPUMEHEHUS B
Ka4yeCTBE OTIAPHBAIOIIETO areHTa yIJIeBOJOPOAHBIX MAPOB BMECTO BOJISIHOTO Mapa.
DTOT akTOp TaKkKe CIOCOOCTBYET YCKOPEHHUIO MIPOIIECCOB TEIUIO- U MacCOOOMeHa
npu peKTHUPUKAIMA C TPUMEHCHHEM YTJICBOJOPOJHBIX HCIAPSIONINX arcHTOB
BMECTO BOJISTHOTO Mapa.
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B mpouiecce neperoHku Hapsay ¢ MacCOOOMEHOM MPOUCXOJUT UHTEHCHBHBIN
TEII000MEH MEX1y My3bIPHKOB MapoBOi (a3bl, MEIOIIEH BHICOKYIO TEMIIEPaTypy
u  OKuakod  Qaszod, wumerome 0Oojiee HUBKYIO TeMIreparypy. J3HadeHUe
kod(ppulMeHTa TEIUIOOTAAYM MOXKHO  OMNpPEACIUTh 4Yepe3 KpUTEepUaIbHOE
ypaBHEHHE, TOCPEACTBOM 00001eHHOr0 Kputepust Hyccenbra Nu, BKIHOYAIOIIHMA
MoauduIMpoBaHHbIN KpuTepuid Peitnonbaca Re u kpurepwit [panatis Pr:

Nu=C-Re"-Pr™, (1)
JI1st IIMPOKOro Auana3oHa 1aBICHUN MOXKHO ONPENEIUTh U3 YPaBHEHHUS
Nu =0,125-Re”*-Pr'? (2)

omnpeaensics Kpurepuit Nu u ganee 3HadyeHre K0dPPUIIMEHTa TeIII00TAaYH o

[PU My3bIPHKOBOM PEXHUME KUTIEHUS KUJIKOCTH ONPEIEIISIIOCH U3 BHIPAXKCHHUS:
a=Nu-Afl, (3)

rae C, n;, n, — NOCTOSIHHBIC; o — KOA(PPULIMEHT TErI00TAauu, I[)K/(Mz'K);
[ — XapakTepHbId JIMHEWHBIA pa3Mep MNpouecca TEINIOOTIAYM — PajuyC ITy3bIps
OTIIAPUBAIOIIETO areHra, M; 4 — KoappuuueHT remionpoBogHocT, B1/(m K).

Onpenenenue  ko3d@uieHTa  TEmIOOTAAayud  napoBod  (asel  mpu
pextudukanuun HI'K cmecell mo 3Toil MeToauke mnokaszall, 4To KO3 UIHMEHT
TEIIOOT/AYN BOASHOro mapa coctasisier 27,03 Jhx/(M>K), a yrieBomopoaHoro
OTIapuBaONIero areHra (¢ ywyeTtoMm cocraBa yriaeBoaopoga C,—Cy) 3TOT
IIOKAa3aTeNb COCTABILIET OT 55,4 10 277,32 x/(m>K).

3nauenue kodpdummenTa MaccooTnaud B (¢azax 3aBUCHT OT (PHU3MKO-
XMMHYECKUX XapaKTEepUCTUK 3To (pa3pl M camoro KoMmmoHeHTa. OmnpenerneHue
MacCOOOMEHHBIX KOA(D(PHUITMEHTOB SKCIEPUMEHTAIBHBIM IyTEM OYEHB CII0XKHO.
Pacuer ko3¢ ¢unmenTa MaccooTaaun OCHOBBIBAETCS HA pacdyeTax KpUTEpPHaIbHBIX
yYpaBHEHHUH, OMMCHIBAIOIINX apaMeTpbl IpoIecca.

KommuecTBo pacnpenenseMold Maccel ONHUCHIBAIOTCS 3akoHamMu Puka u
KOHBEKTUBHON  1ud¢ys3un. CpaBHeHHME  ypaBHEHHMM  OTHX  3aKOHOB

D(dC/ dn)dF =B Ac-dF CIIYKUT OCHOBOM BBIBOJIA YpaBHEHUSA
mud¢y3nonHoro kputepus Hyccenbra
Nu, =(B-1)/D, 4)
rje / — XxapakTepHbIil IMHEWHBIN pa3mep.
B Bepaxenun xpurepus Hyccenbra comepKuTcss HCKOMas BEIWYUMHA —

kod(pdunment maccootnauu f. Hns omnpeneneHus aud@y3uoHHOTO KpUTEpHUs

Hyccenbra ni1s TapenpyaThix KOJIOHH PEKOMEHI0BAHO CIIEAYIOIIECE YPABHEHUE
0,5

Nu, =0,69-Pr ~-Re”"™ Ga"*. (5)
N3 ypaBHeHus (4) BEIBOAUTHCA YpaBHEHUE KOA(DPUIIMEHTa MACCOOTAAuU f:
p=Nu, D). (6)

[IpumeHeHne BMECTO BOJSHOIO Iapa YIJIEBOJOPOAHOIO OTHAPUBAKOLIETO
areHTa MEHsAeT NapaMeTpbl MaccooTAaud B TNapoBod (a3ze U 3HAUCHUSA
XapakTepusyromux kKputepuil. Mcxoass W3 3TOro, HaMu MPOBEAEHBI PacyeThbl
3HaueHui Kod(ppuuuenta maccoornauun npu pektupukanmun HI'K cmeceit ¢
IPUMEHEHUEM Pa3IMYHbIX OTIAPUBAIOIIMX areHTOB. B kauecTBe anbTepHATUBHBIX
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OTIIAPUBAIOIIMX areHToB BoAsHOMY mnapy (BII) ciyxwunu mapsl yrieBogopoaoB:
napel jierkoro (JIb) u Tsxenoro (TH) Oen3una. B kadecTBe pacnpenensieMbixX
BeIecTB ObLTH BBIOpaHbl (pakimu (npenenst kumenuii ¢op.1 — 60-80 °C, dp.2 —
120-130 °C wu ¢p.3 — 170-180 °C) wHedTera3oKOHIAEHCATHONH CMECH.
PaccuntsiBasicss koA(PUIMEHT MacCOOTIayud TPU CKOPOCTH OTMAPUBAIOIIETO
areHra B CcBOOOAHOM cedeHHH anmapata w=0,6 M/c, BBICOTE CJOSI CBETJIIOU
KUIKOCTH Haj Tapenkoit 7=0,05 m u Temmneparype cucrems 180 °C.

PesynbraThl pacuera koddduiieHTa MaccooTnaud B THapoBoil (ase mpu
MPUMEHEHUH PA3JIUYHBIX OTIAPUBAIOIINX areHTOB MIPUBEEHBI B Ta0. 2.

Taoaunna 2
3navenns ko3 puuuenTa MaccooTIa4u B NapoBoii ¢ase [f,, M/4] npu
ornapuBanuu ¢ppaxkuuii HI'K cmecu ¢ ucnosib3oBanueM pa3jin4aHbIX
OTNAPUBAIOLIUX ATEHTOB

dpakuyun [TapameTpsbl OTnapuBatonyii arent
PaKIy 1Y Y Bonsnoii map | napel JIb | mapel Th
Pr’ 4,23 - 0,41
®paxuus 1 Re~10:z 0,85 — 3,53
Ga-10 0,99 — 1700
B,:107, M/a 5,72 _ 20,2
Pr’ 5,69 1,88 _
dpakups 2 Re'loi 0,85 7.8 _
Ga-10 0,99 82.8 _
B, 107, m/a 5,32 15,5 _
Pr’ 6,38 2,12 0,55
dpakius 3 Re~10_36 0,85 7.8 3,53
Ga-10° 0,99 82,8 1700
B 107, m/u 5,03 14,6 17,5

Pe3ynbTaThl pacyeToB MOKa3bIBAIOT, YTO CpellHEe 3HadeHue KoddduuueHnra
MaccooT/a4yi B TapoBoil ¢aze mpu OTHApUBAHUU BBINICYKA3aHHBIX (PpaKiuit
BOMSHBIM APOM  COCTAaBHIO 5,52-10° M/4, a s3Hadenme kodbdummenTa
MAacCOOTauM NpH oTrapuBanuu napamu JIb — 15,1-10° m/a, mapamu Th — 18,8-10°
M/d.

B wmexda3sHOM MOrpaHUYHOM CJIO€ TMPOUCXOAUT PE3KOE H3MEHEHHE
KOHIIeHTpalui AudPyHaAupyeMoro KOMIIOHEHTAa; IOCKOJIbKY B ATOM 00JacTu
MOTOKa CKOPOCTh Ipoliecca OINpeAeNseTcss MOJEKyIsipHol nuddysuel, poib
KOHBEKTUBHOM Tu(dPy3un Mana. 310 oObACHIETCS TEM, YTO HA IpaHULE pa3jena
da3 ycunuBaercs TOpMoO3sillee JACHCTBUE CHII TPEeHUd MExay ¢dazamMu U Cuil
MTOBEPXHOCTHOTO HATSKCHUSI.

Hamu pacuerHbIM myTeM omnpejaeleHa TOJIIIMHA TOTPAHUYHOW IUJIEHKH,
CO3/1aBacMO# yTJIEBOIOPOIHBIMU OTHapuBaromumu arentamu (napamu JIb u Th) u
BII npu pacnpenenenuu dpaxuuii dp.1, dp.2 u dp.3.
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Pe3ynbpTartel ompeneneHus TOJIIMHBI TOTPAHUYHOW IUICHKH, 0Opaszyemoi
pa3IMYHBIMU OTHAPUBAIOLIMMU areHTamMu W 3HadeHus kputepuil llmuara (Sc),
Peitnonbnca (Re) u lepByna (S#) cucrematuznupoBansl B Ta0II. 3.

Taoauna 3
TOJ'IHII/IHZI norpaanHOﬁ IIJICHKH, Co31aBacMas OTHapHBaIOHII/IMI/I
arcHramMmm
Pacnipenensemsiit | OTnapuBaromniui Sc | Re-107 | She10™* 5. MKM
KOMIIOHCHT AI'CHT
p.1 BII 1,765| 2,38 | 1,11 | 449
Tape: Th 0,415| 353 | 13,7 | 0,36
BII 2,039 238 | 1,20 | 4,17
®p-2 Tapsi JIB 0,606| 242 | 10,5 | 047
BII 2,282] 238 | 127 | 3,95
®p.3 Tapet JIB 0,684| 242 | 112 | 045
Taps: Th 0,555| 353 | 159 | 032

[TomyuenHbie pe3yabTaThl MOKA3bIBAIOT, YTO MPU paCHpeeIeHUN (PpaKIuii
bp.1, ¢p.2 u Pp.3 cpegHsis TONIMMHA TOTPAHUYHBIX ILJICHOK, CO3/1aBAaE€MbIX
TPaJAMLIMOHHBIM M aJbTEPHATUBHBIMM areHTaMH, COCTaBWJA: BOJSHBIM IapOM
42 10°° M, a napamu JIb 3ToT mokazarens causmics o 0,46 10°m u napamu Th —
710 0,34-10°° m.

C menbto uccienoBaHus MaccooOMeHa mnpu otnapuBaHuu ¢paxuuii HI'K
CMECH paccuuTaH K03 uineHt macconepegaun. Mcnonap3oBanue TpaguiinOHHOTO
OTIIAPUBAIONIETO areHTa IMOKa3blBa€T CpelHee 3HadeHue KoddduimeHTa
Macconepenayu k [M/4] npu pacnpenenenun gp.l1 — 1168,3. DT1oT xe mapamerp
MMEET  CIEAYIOIME 3HA4eHHWs IPU  HMCIHOJb30BAaHUM  YIVIEBOJOPOJHOTO
ornapuBatoniero arenra: napel JIb — 1509,9 u napet Th — 1716,5.

Tperbss r1naBa «BuusiHue UHTeHCHUUMpPYOIIEro (¢aKkropa Ha
TeXHOJIOTHYECKHE IO0KA3aTeJIH CyXOH IEepPeroHKH KUAKHX YIJIeBOJAOPOAOB)
MOCBSIIIIEHA BOIMPOCAM HCCIEAOBAHUS BIMSHUS WHTCHCHU(PHIMPYIOMIETo (akTopa
Ha TEXHOJOTMYECKHE IOKA3aTeNu CyXOW IEpPEeroHKH MXKUIKUX YTIE€BOIAOPOJIOB.
WN3meHeHue TpaJuMUMOHHOTO OTIAPUBAIONIETO AareHTa Ha YIJIEeBOJOPOAHbBIE
CIOCOOCTBYIOT YBEJIIMYEHUIO Ko3(h@duimeHTa MaccooTnayd B MapoBoil (asze,
YMEHBIIECHUIO TOJIMIMHBI IU(PPY3MOHHOM NOTPAaHUYHOW IUIEHKH W YIY4YIICHUIO
JPYTUX TEIJI0- U MacCOOOMEHBIX Moka3ateneil nponecca neperonku HI'K cmecn.

Crenenb MHTeHCH(pHMKAaMU MaccooTnauu 1 = ﬂylgl / B, OIpeiesieHa B

BHJIC OTHOIICHUS 3HAYCHWH Kod(dHUIMeHTa MaccOOTAa4d B YIJICBOAOPOIHBIX
OTHApUBAIONIMX areHrax (f,,) K 3Ha4eHUI0 d5Toro mokasarens B BIL (B,).
[TonyueHHble pe3yJibTaThl HCCIEIOBAHUS [0 MPUMEHEHUIO YIJIEBOJOPOIHBIX
MapoB BMECTO BOJISIHOTO Iapa, UCIIOIb3YEMbIX B KAUECTBE OTIIAPUBAIOIIEIO areHTa,
MOKA3bIBAIOT YBEJIIMUCHUE K0P (DUIIMEHTA MACCOOTAauM B YTJIEBOJIOPOJAHBIX Mapax
B cpeaHeM Ha 3,2 pasza. Ha puc. 1. mpuBeneHbl pe3ynbTaTbl ONPEAECIEHUs CTENIEHH
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MHTCHCU(DHUKAIIMN MAacCCOOT/Aa4uu B mapoBoi (paze npu ornapuBanuu ppakumii HI'K
cMecHu ¢ ucrnonb3oBanueM napos JIb m Th B kadecTBe OTIapUBAIOLIErO areHTa
oTHOcuUTeNbHO BII.

3,6 - 14 1
351 ~ :
R34 12 : T
33 - i
_ 10 4 -
32 - :
31 | g 1
30 ;
29 ] - 6 T -
28 ] .
27+ - :
26 24
25 ;
24 0 |
Mapei I6 Taper TH IapetJIb - Hapsl Th
Ornapusaomuii arent OTnapuBaroiuii areHt
(8- ¢p.1, 8- ¢p.2, U - ¢p.3) (8- ¢p.1, 8- ¢p.2, Ul - ¢p.3)
Puc. 1. U3meHeHune crenenu Puc. 2. CreneHb yMeHbIICHUA

HHTEHCHU(PUKANMH MACCOOTAAYH B TOJIIUHBI NOrPAHUYHBIX ILUIEHOK (1),
naposoii ¢ase (I;) npu oTNapUBaHUKU o0pa3yemMbIX B mapoBoii ¢ase npu

(ppakuuii ¢ UCNOJIBL30BAHUEM OTHAPUBAHUU (PPAKIHUI C
YIJI€BOAOPOAHBIX OTHAPUBAKOLIUX HCII0JIb30BAHMEM YIJIEBOAOPOAHBIX
areHToB OTHAPMBAIOLIUX ATC€HTOB

Hamu onpeneneHna creneHb yMEHbBIICHUS! TOJIIUHBI TOIPAHUYHON MJICHKU B
napoBoi ¢aze (/;) mpu NMpUMEHEHUHU YIJIEBOAOPOIHOTO Mapa Jyisl OTIapuBaHUs
pactipenensieMbix pakiuit (bp.1, dp.2 u ¢dp.3) nomydyeHa, OTHOLICHHEM ITOU
TonmuHbl, oopazyemoii BII (J,,) K TOJIIMHE MOTrpaHUYHOMN TIJICHKH, 00pa3yeMoit

YIJIEBOJOPOAHBIM  (0),) IapoM ({5 :5”./ o ys ). YMEHBIICHUE TOJIIMHBI

TG y3MOHHON IUIEHKM HArJISIIHO IPUBENEHO Ha puc. 2. Pe3ynbrarhl pacdyeToB
NOKa3bIBalOT, YTO YMEHBIIECHHUE TOJIUHBI MOIPAHUYHBIX IUIEHOK OTHOCHUTEIBHO
BII npu ornapuBanuu ¢ ucnoiszoBanueM napoB JIb cocrasnser 8,8 pasza, a npu
npuMenenuu napos Tb — 12,4 pa3za.

OnpeneneHHple TapamMeTpbl MaccooOMeHa TpH OTMapuBaHWM (Gpakiuid
He(TEra30KOHJCHCATHON CMECH TOCIy>KaT MapaMeTpaMu JMJis OIpeaeseHUs
CTETICHH UWHTCHCHPHUKAuu KodpuiueHnt Maccomepenauyu. B kadectse
pacnpeznenseMbix komnoneHtoB Obutn ¢paknuun HI'K cmecu ¢p.1, ¢dp.2 u ¢p.3,
TPAaJULMOHHBIA OTHAPUBAIOIIMK areHT — neperperelii BIl. AnprepHatuBHBIMU
OTMAPHUBAIOIIMMH areHTaMu il MCCIEAOBaHUS WHTCHCH(PHUKAIMN MaccooOMeHa
ciyxar mnapel JIb m Tbh. OrtHomenue ko3dduuuenta macconepenadyd pu
NPUMEHEHHH B Ka4eCTBE OTIAPHMBAIOLIETO areHTa yrieBOAOPOAHBIX nmapos (k) K
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koappummenTy macconepenaun npu npumenernu BII (k,, ) Toka3piBaeT CTEeNEHb
yBennuenus macconepenaun 1, =k, /k,, (puc. 3).
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OTtnapuBaromuii areHT
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Puc. 3. U3MeHeHHe HHTEHCUBHOCTH
ko3¢ punuenta macconepenaqu (I,) npu
OTHAPpUMBAHUU PpaKLUU C
HCII0JIb30BAHHEM AJIbTEPHATUBHOIO
OTHAPHBAIOLIETO ATEHTA

Ananus JIAarpaMMbl
IPUBEICHHOW Ha J3TOM PHUCYHKE
MIOKAa3bIBAET, 4TO npu
IPUMEHEHUU  YIJIEBOJOPOJHOTO
OTHapUBAIOIIETO areHra
ko3 hUIMeHT Maccorepenayu

yBeuuwWiIcs oTHocuTelbHO BII B
cpeanem Ha 25 %.

Pesynbrarel  HccnemoBaHui
TEMJI000MEHA TIPU  TEPETOHKE
KUJIKAX CMECEH MOKa3bIBaIOT, YTO
MPUMEHEHUE YTJIEBOJOPOJIOB B
KaueCcTBE OTIAPUBAIOIIUX areHTOB
MO3BOJIIET UHTEHCU(DUIIMPOBATH
IIPOLIECC TETUIOOTAAYU B MAPOBOU
dbaze. CooTHotieHue
koo duimeHTa TEII00Taaud B
yIJIEBOJOPOAHBIX mapax ([,,) K
3HQYEHHUIO HTOT0 IlapaMeTpa B
BoJisHOM mape (/;,), MOKa3bIBAECT
cTeneHbp ero yBenuueHus (7).
YuyuthiBas, 4YTO B  COCTaBe
YTJIEBOJIOPOIHBIX OTHAPHUBAIOIINX
areHTOB B OCHOBHOM
YIJIEBOJOPOABl €  KOJUYECTBOM

no Cjy, TO cpeaHee CTENEHW YBEIUYECHUS HX
K03((PUIIMEHTOB TEIUIOOTJAYM COCTaBIAET 7,2 pa3a (Tadi. 4).

Taoauna 4

3HaveHnst KOOYPPUUUEHTOB TEIIOOTAAYH B IApOBOil (pase 1is
BOJSIHOIO Mapa M yrjieBoAopoaoB npu 2,6 atm. 473 K

[MTapoBas ¢asza a, /(> K) 1,=ala,,
Bonsnoii map 27,03 -
OTaH 55,39 2,05
[Iponan 76,31 2,82
byran 83,28 3,08
IIentan 90,77 3,36
I'excan 98.95 3,66
I'entan 227,88 8,43
OxTan 255,02 9,43
Honan 271,73 10,05
Jexan 277,32 10,26
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B mpomecce pexktudukanmuu OTMApUBAIOUINI  areHT HENOCPEACTBEHHO
BBOJUTCS B MacCy NEpPEroHseMOM JKHUIKOCTH, YTO MPUBOAUT K IOHUKEHUIO
napiuansbHOro AaBICHUS, KOTOPOE TOJKHBI UMETh YIi€BOAOPOIHbIE MaPhl, YTOOBI
XKUJKOCTh 3aKHIIeNla; 3TO TO3BOJISIET BECTH IMEPEroHKY Npu 0oJjiee HHU3KOU
Temriepatype. B KkadecTBe OTHapHUBAalOLIErO areHTa MOXKET ObITh HCIOIb30BaH
000 XMMHYECKH HEWUTpalbHBIA WIIM, KaK TOBOPAT, WHEPTHBIM Ta3 WM map,
HallpuMep a3oT WM [JBYOKMCh yriaepoaa. OJgHako MpU 3TOM BO3HHUKAIOT
JOTIOJTHUTEbHBIE MPOOJIEMBI, CBSI3aHHBIE C MOCJIEAYIONIIMM YJIABIMBAHUEM 3TOTO
raza WIM mapa M €ro OTIEJIEHHUEM OT TPYIHOOXKHMKAEMOTO, B 3THX YCIOBHUSX,
JUCTUILIATA.

[IpuHuunuanbHas cxema MepeHoca BElecTBa MEXAY (a3zaMu INpeacTaBiieHa
Ha puc. 4. Ilpu sToM B XuAKOM (a3e KOHLEHTpalMs paccMaTpUBAEMOrO
KOMIIOHEHTa OO0JIbIlIe pABHOBECHOM, T. €. KOMIIOHEHT MEPEXOANUT U3 KUIKON (ha3bl
B mapoByio ¢a3zy. Ilepenoc BemiectBa k rpanmie pasnena ¢a3 OCyIIEeCTBISETCS
JIBYMsI TYyTSIMH: KOHBEKTMBHOW nuddy3ueid, T. €. B pe3ylbTaTe IBUKCHHUS
MaKpOCKOIMYECKUX YaCTHUIl JaHHOM a3bl, U MOJEKyJIsipHOU nuddys3uert — B
pe3yibTare JABUKEHUSI MOJIEKYJ 4epe3 ciiod aaHHou (daszel. [loaTomy B Kaxmoi
daze pa3nuyaroT SApPO, T. €. OCHOBHAS YacTh MOTOKA JAaHHOW (a3bl, B KOTOPOM
NepPeHoC BeleCTBa 00YCIOBIIEH, IJIaBHBIM 00pa3oM, KOHBEKTUBHOU auddy3uei, u
IIOrpPaHUYHBIE CIIOHM TOJIUHOM 0, U Jy, IPUMBIKAIOLIME K TPAHULIE pa3jena ¢as, rue
MacCONEPEHOC BBI3BIBACTCS, B OCHOBHOM, MOJEKYJIsipHON nuddysueit. Pons sToit
muddy3un ycumBaeTcs o Mepe NMpuOIMKeHUs K rpanuiie pasaena ¢as. Tommmaa
HNOTPAHUYHOTO CJIOSI 3aBUCUT OT CKOpOoCTH JABMKeHUs (a3. [lockosnbky B sizpe
IIOTOKA YaCTHIIBl BEIECTBA UHTEHCUBHO MEPEMELINBAOTCS, B COOTBETCTBUU JBYX
IJICHOYHOW MOJENN Maccoreperoca JIpronca-YuTMeHa cCuuTaercsi, YTo B IIpeaesax
Alpa TIOTOKA KOHIIEHTpalMU HE H3MeHsATcs (puc. 4), a Bce HU3MEHEHHs
KOHIICHTpAIUi B KaXI0H (a3ze MPOUCXOANT B Mpeieiax NOTPAHUYHOTO CIIOA.

3HaueHNe IUIOTHOCTU YTJIEBOAOPOAOB M HEPTEMPOIYKTOB HMEET 0c000e
MECTO JIJIl UX KaUeCTBEHHOW XapaKTEepUCTUKU. BaxkHOe 3HaU€HME 3TOT NOKa3aTelb
UMEET TakKKe IMpPU KOHCTPYKTUBHO-PACUETHBIX HCCIEAOBAHUM, Tak M A
INpPaKTUYECKOM paboThl HA MecTaXx MPOMU3BOACTBA, TPAHCIOPTUPOBKH U
notpebnenuss HedrenpoaykroB. [ImoTHOCTh HEPTH, Tra30BOro KOHAEHcaTa, HX
cMecel, TUCTWUISTHBIX (DpaKIMii, JJETKOT0 M TsHKEJIOro OeH3MHA, a TakKe MaszyTa
ONpENENANach ABYMSI METOIAMHU — C HUCIOJb30BAHUEM apeoMeTpa U MHUKHOMETPA.
N3 anamusa pe3yiabTaToB J1aOOpAaTOPHBIX HCCIENOBAHUM CIEAyeT, 4YTO ¢
YBEJIMYCHHEM KOJIHYecTBa HE(TH B COCTaBe CMECH He(Th/Ta30BBI KOHAECHCAT
IUIOTHOCTh H3MEHSTCS B mpepenax 752,1 — 8227 kr/m (IpH OmpeeiIeHHH
apeomerpoM) u B mpemenax 7550 — 823,1 kr/M’ (upu  ompeneneHHH
nukHOMeTpoM). Jlerkuii GEH3MH HMeeT IUIOTHOCTh p=718,3 Kr/m’, TsOKeNbIil
Gensun p=747,0 Kr/M’, TazoBblii KOHIEHcAaT p=755,0 Kr/M’, a MasyT HMeeT
IIOTHOCTD p=947,9 Kr/M’, 3HAYMTEILHO MPEBBINIAIONIYI0 UIOTHOCTh He(pTH —
823.1 kr/™’.

B Gonee mupokom uHTEpBajie temneparypsl, T. €. 10 300 °C, 3aBUCUMOCTh
MWIOTHOCTH  (KI/M’)  OT  TEeMIepaTypbl PACCUMTBIBACTCS 1O  YPABHEHHIO
A.K.MaHoBsiHa
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a — mapoBas (a3a — BOASHOU nap; 6 — mapoBas (aza — yriieBOAOPOIHBIN map,
Oy, O, — TOJNIUHA MOTPAHNYHOH IICHKU COOTBETCTBEHHO JKUAKOW U IMapoBoil (as;
F — noBepxHOCTH paszena (a3, x U x, — KOHIEHTPals COOTBETCTBEHHO B S/Ipe
XKUJKOU (paze U paBHOBECHAS C HEM KOHIIEHTPALIMS
Puc. 4. IByxmjieHouHasi MoJejib MacconepeHnoca Jibrouca-Yurmena

KoadduimeHT Bs3kocTu sSBISETCS OJTHON U3 OCHOBHBIX (DU3UKO-XMMHYECKUX
KOHCTaHT, XapaKTEePU3YIOLIMX BEIIECTBO B KUIAKOM M ra3000pa3HOM COCTOSIHUHU.
Pe3ynbpTaThl MCClEIOBaHUN CBUAETEIBCTBYIOT O TOM, YTO C YBEJIWYEHUEM JOJIU
ra3oBOTO KOHJIEHCaTa B cocTaBe cmecu (HedTb + Ta30BBIA KOHJEHCAT)
KMHEMaTHU4YecKasi BSI3KOCTh yMeHbInaercs ot 2,58 no 0,66 Mm/c. Maszyt umeer
KHHEMATHYECKYIO BSI3KOCTh V=>5,0 MM’/C, 5TO TOYTH B 2 pa3a GONbIIE BS3KOCTH
Heptu v=2,58 mMm?/c. Jlerkuii GeH3uH HMeeT KMHEMATU4YECKYIO BA3KOCTh v=0,59
MMY/c, a Tsokesii 6ensun v=0,71 mm>/c.

Kak BugHO M3 Tabn. 5 ¢ yBeIMYEHHUEM 4YHCiIa aTOMOB YIJIEpOJia B MOJEKYJE
mapoB M Ta3oB yIVIEBOAOpoAa HAOMIOJAaeTCsl YMEHBIIEHHWE IOKa3aTens
JTUHAMHUYECKOM BI3KOCTH.

JlaGopatopHoe omnpeeneHrue TEIJIOBbIX CBOMCTB — JI€JI0 BEChbMa CIIOXHOE.
HUcxonass w3 »TOro, B Mpoliecce pacyeTa TEXHOJOTMYECKUX MapaMeTpoB
MPUMEHSIIOTCSI  O0OOIIEHHBIE ~ dMIUpPUYECKHE  (GOpMYJbl  WIM  rpaduKwy.
Terodusznueckue mokaszaTesid YriieBOJOPOAOB 3aBUCIAT OT HX MOJIEKYJSPHOTO
cocTaBa, CTPOEHUS MOJEKYJl M BHEUIHUX YCIOBUHA. OTH TOKa3aTeau
YTJIEBOJOPOJAHBIX CMecel M WX (Dpakiuii 3aBUCAT OT COOTBETCTBYIOIIUX CBOWCTB
KOMIIOHEHTOB, TECHO YBSI3aHbl C IUIOTHOCTBIO, MOJICKYJISIPHOM MACCOW, CpPEIHEHN
TEeMIEPATYpPOH KUIIEHUS YIIIEBOJAOPOAA.

[Ipu  omnpeneneHun  TEIUIOEMKOCTH  HAWIy4dllMe  pe3yabTaThl s
OpsIMOTOHHBIX (ppakuuii mmeer ¢opmyna Barcona-Humbcona. Ona Bkimodaer
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caMple  HEOOXOJMMBbIE  (U3HKO-XMMHYECKHE  IapaMeTpbl  HCCIICTyEeMOIO
YTJICBOIOPO/IA.
C,=(1,46538+0,230274*K,,)*((0,6811-0,308* pi )+(0,000815-

-0,000306* p )*(1,8*t+32)), (8)

rne K, - xapakrepuctudeckuid (aktop BarcoHa, y4YUTHIBAIOIIMEI pa3iuyusi B
IrPYNIOBOM YIJIEBOJIOPOJHOM COCTABE.
Tabauuna 5
Tabauna TMHAMMYECKOI (4) M KHHEMATHYeCKOM (V) BA3BKOCTH KUIAKNX U
razoo0pasHbIX yrieBoaopoaos npu temmeparype 200 °C
u gaBjenuu 0,26 MlIla

a3, Kugkocrs, I'a3, KunkocTs
No YriaeBoaoposl 5 2,
u, Mxlla-c u, Mxlla-c Vv, MM/C Vv, MM/C
1 Bopsiaoit nap 16,2 — 12,6 —
2 [Tapwr JIb 8,56 153 1,24 0,264
3 [Taper Th 8,14 164 0,88 0,271
4 Opaknus 1 8,56 153 1,24 0,264
5 Opakuus 2 8,16 159 0,85 0,272
6 Opakius 3 7,98 169 0,63 0,279

O0o001ast pe3ysbTaThl ONpPEIEICHHs TEIJIOEMKOCTH XKUAKUX YIIIEBOAOPOIOB
MOXHO BBISIBUTH TEHICHLUIO CHW)KEHHUS TEIIOEMKOCTH YIVIEBOAOPOAOB IO MeEpe
ITOBBILIEHUS UX IJIOTHOCTH, T.€. IIOBBIIIECHHUE, B COCTABE YITIEBOJOPOIHBIX CMECEH,
BBICOKOMOJIEKYJIIPHBIX KOMIIOHEHTOB CIIOCOOCTBYET CHUKEHUIO TEIUIOEMKOCTH
cmecu. B Tabm. 6 npuBeneHbl pe3ysibTaThl ONPEICICHHUS TEIUIOEMKOCTHU
YIJIEBOAOPOIOB 10 YpaBHEHUIO Barcona-Hunbcona.

Ta6auua 6

TennoemkocTs ppakumii HeprerazokonaeHcaTHoil cmecH, K/ x/(krK)

Jlerxkum Tsxenwrit Jlerkunt | Tsoxenwin

ch'l CDp.2 (Dp'3 OEH3UH bensnn OCH3UH KePOCHH ra3oiyib | ra3ouib

2,28 1 2,25 | 1,99 2,29 2,24 2,21 1,98 1,965 1,95

@pakIMOHHBIA COCTAaB JKHUJIKUX YIVIEBOAOPOAOB OIPEIEIACTCS IIyTEM
paszeneHus 1no remmneparypam kuneHus. COBOKyIHOCTb BbIX0J1a (B MPOLIEHTAaX 110
Macce Wid O0bEMY) OTHENbHBIX (QpakUuid, BBIKMIAIOIIKMX B OMNPEIEICHHBIX
TEMIIEpaTypHbIX JAHana3zoHaxX, MOKa3bIBaeT (PPAKUMOHHBIM COCTaB KUIKOIO
YIJIEBOIOPOA.
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[IpoBeneno ompenenenne (PaKIUOHHOTO COCTaBa BCEX MOTYYEHHBIX
oOpasnoB  auctuiAToB. Omnpenenensl TemmepaTypsl Hadana, 10 %, 90 % wu
KOHIIAa KUIEHUS JUCTWUISATHBIX  (pakiuii, TMOJyYEHHBIX OTIapUBaHUEM
pPa3IMYHBIMU OTIAPUBAIOIIMMU areHTaMu. BBITIOTHEHBI CpaBHEHUS MOKa3aTesieu
(bpakuuii OCHOBHOTO OIbITa C COOTBETCTBYIOIIMMU IMOKA3aTENIIMU KOHTPOJIbHOTO
onbiTa. Pe3ynpTaThl 3TUX CpaBHEHUW TMoOKa3biBatoT, 4to 10 % OeH3uHOBOM
¢pakuuu ornapennoro JIb orronsiercs npu 84 °C, toraa kak ormapenHoro BII
otrousiercst ipu 86 °C. Ilpu 3TOM Takke HaOIIOAAETCS CHMKEHHE TEMIIEPATYphI
90 % oTroHa W KOHIA KMIleHHs1 oOpasia ormapeHHoro mapamu JIb Ha 2 u 3 °C
COOTBETCTBEHHO.

Havano kwumneHuss KepoCcMHOBOW (¢pakiuu oTnapeHHoro mapamu JIb
cocrasisieT 156 °C, a 10 % oOpasia pasronsiercs npu temmeparype 166 °C, Toraa
Kak ornapeHHoro BII atu mapaMeTpsl UMEIOT ropasqo HU3KUE 3HaYeHus — 152 u
161 °C. 90 % obpasia kepocuHOBOM (pakmuu, ornapenHoro BII pasronsiercs mpu
temneparype 202 u TeMiieparypa KOHIIa KUIIEHUs 3TOM (pakiuu coctaBiser 222
°C, a obpaser; sToil (pakiuu, oTmapeHHblii mapamu JIb mmeer Golice HHU3KHUE
3HAYCHUS ITHX [TAPaMETPOB, M COCTABIISAIOT cooTBeTcTBeHHO 200 1 219 °C.

TeMneparypa Hayana KUIEHHUS AU3EIbHOW (Ppakiuu, OTHApEHHON mNapamu
JIB, cocrasisier, 217 °C, a 10 % o6pasiia pasrousiercs npu temmneparype 233 °C,
torna kak ortnapeHHbli BII oOpasenr umeer Oolsiee HHM3KHE 3HAYEHHUS 3TOTO
napamerpa — 212 u 228 °C coorsercrBenno. Ornapennsiii BIT oOpasen qu3enbHoi
¢pakuuu umeer temreparypy pasroHku 90 % - 309 °C, a temmeparypa KoOHIa
kunenus cocrapisger 329 °C. IMociaeguue mapamerphl 00paslia, OTIAPEHHOIO
napamu JIB, uMmeror Gosee Huskue TeMneparypsl — 306 u 326 °C cOOTBETCTBEHHO.

Takum o00pa3oMm, cpaBHEHHE (PPAKIIMOHHBIX COCTAaBOB OCH3WHOBOIA,
KEPOCHUHOBOM W JAM3CIBbHOM  JUCTWUISATHBIX  (pakumid  MOJyYEHHBIX
pekTuduKanue U OTHApUBAHHEM C MPUMEHEHUEM Pa3IMYHBIX OTHAPUBAIOIINX
arentoB (BII u mapoB JIb) moka3piBaer, 4YTO M0OpH UCHOJIH30BAaHUU
YTJIEBOJOPOJAHOIO OTHAPUBAIOLIETO areHTa YeTKOCTh pa3/ieNieHus AUCTHILIATHBIX
(paxiuii moseicuiack Ha 6-8 °C.

KepocunoBasi ppaxiiusi, oTmapeHHasi BOJASIHBIM MapoM, UMEET TeMIIeparypy
BCIIBIIIKY B 3aKpbiToM THIIIE 33 °C, a oTnapeHHast 9Ta (ppaxius yriieBoI0pOIHbIM
mapom 35 °C, a takke au3eibHas (Gpakius HMEET COOTBETCTBYIOIINE MMAPaMETPBI
83 °Cwu 88 °C.

Onpenenenue coiep>kaHusi BOJbl B JNUCTHILIATAX IOKa3all €€ OTCYTCTBUE B
HUX, [PU TPUMEHEHUHU YIJIEBOAOPOAHOTO OTIAPUBAIOLIETO areHra, a IMpu
MIPUMEHEHUH BOJSTHOTO Tapa coJiep kaHue BoAbl cocTaBmio: B 6ensune — 0,04 %, B
KepocuHe U B nu3enbHou ppakiuu — 0,01 %.

YerBeprass T1y1aBa JAUCCEPTAllUU «IJKCIEPUMEHTAJIbLHOE HCCJIeI0OBAHUE
npouecca pexkTudukanuu  He(PTEra3oKOHIAEHCATHOW CMeCH» IOCBSIICHA
AKCIIEPUMEHTAILHOMY UCCJIEIOBAHMIO nporecca pexTudukanuu
He(Tera3oKoHJEHCATHOM cMecHu. B ompiTax MO  M3YYEHUIO  BIMSHUSA
OTIAPUBAIONIET0 areHTa ObUIM MOATrOTOBJIEHBI 11 00pa3LOB cMecH ¢ pa3NHYHbIM
cojiepkanrieM HeTu U razoBoro konjaeHcata. Bo Bcex onbitax 06bem HI'K cmecu
¥ OTHAapUBAIOUIETO areHTa ObLI MOCTOAHHBIM. I[lpum »TOM Temmeparypa Haudana
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KHATICHHS 00pa30BaHHBIX cMecel n3MeHsutach oT 65 no 84 °C; temmeparypa KOHIIA
kuneruss 340 °C. B 3THX 3KCIEpUMEHTaxX HM3MEPSUINCh OOBEMBI IMOJTYUYEHHBIX
CBETJIBIX (pakUuid, Ma3yTa U OTEPU. 3aTEM
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Jlons rasokoHzeHcara B cMecH, % 06.  Jloss ra3okoHaeHcara B cmecH, % 00.
" — IIEpETOHKAa C mapamMHu TsKEJIOro —*— — [IepEeroHkKa ¢ nmapamu TsHKEIO0ro
OCH3UHA; OCH3UHA;

—®—— [IEpEroHKa C BOASHBIM I1apOM —®— — [IEPETOHKA C BOASHBIM [1aPOM
Puc. 5. 3aBucumocTs BbIX04a Puc. 6. 3aBucumocts 0TOOpa Ma3yra
CBETJIbIX (ppaKkuuii U3 coCcTaBa U3 COCTaBa He(PTEra3oKOHIACHCATHOM

He(dTerazoKOHJACHCATHOU CMeCH cMecH

pPACCUMTHIBAIUCH, M3MEHEHUE YBEIMUYEHHUS BBIXOJA CBETIBIX (Ppakumii 3a cyer
UCIIONB30BaHUs  YIIEBOMOPOAHBIX MmapoB  BMecto BII. M3  ananmmsa
DKCHEPUMEHTAIBHBIX JTaHHBIX, CJIEIYET, YTO NPHU NMPUMEHEHUHN YTJIEBOAOPOIHOTO
ornapuBaromero aresra Bmecto BII creneHp yBenMuYeHHMs BBIXOJA CBETJIBIX
quctuATHbIX Ppakuuit 3 HI'K cMmeceil u3meHnsiercs B 3aBUCUMOCTH OT COCTaBa
cmecu 2,60 + 2,91 % 00. (B cpennem 2,75 % 006.). 1 3a cuet 3TOro BeIXOJ Ma3zyTa
cokparwics U cocraBuil oT 9,49 nmo 6,86 % BMecto ot 12,05 mo 9,22 npu
ucnons3oBanusa BIIl. Ha pucyHkax 5 v 6 nponsuirocTpupoBaHbl U3MEHEHHUS BbIXO/1a
CBETJIBIX (pakuuidi 1 0TOOpa Ma3yTa U3 ChIPbS.

[Istas rnaBa «Pa3paboTka MNPOMBIIIJIEHHO-TEXHOJOTHYECKOH CXeMbI
CYXOM TEepPeroHKM HePTEera3oKOHACHCATHOM CMeCH ¢ NPUMEHEHUeM
yIJ1eBOJOPOAHOr0  OTHAPUBAIOIIEr0  areHTa»  IOCBSIIEHa  pa3paboTke
PEKOMEHAAIMHU 110 NPOMBILUICHHOMY IPUMEHEHUIO METOJA CyXOW IIEPErOHKU U
pacueTy TeXHOJIOTHYECKHX MapaMeTpoB ero 3p¢GeKTUBHOCTH.

Pabouass mpousBoauTeNbHOCTE 1O Chlppto  JuHuu  JJIOY  ABT-1
®epranckoro HII3 cocraBnser mopsinka 600 Thic. T/rom. [lpm 3TOM B KadecTBe
MCIIAPSIOLIEro areHTa MojAaeTcs eperpeTblii BOJASHON nap pacxoaoM 1,65 t/gac. B
Ne4Yu MPEeJBAPUTEIBHO OTOCH3MHEHHOE ChIPhE HArpeBaeTcs W IOCTYNaeT B
OCHOBHYIO aTMoc(epHy0 KoioHHY. M3 maponeperpeBaresnsi, B HU3 KOJOHHBI TOJT
HIDKHIOIO Tapejky B KaueCTBE HCIAPSAIOUIErO areHTa, NOJAECTCS NEPErpeThiid
BOJIsiHOM map. [Ipu 3TomM oH uMmeeT cienyrouiye napamerpsl: gasienue 0,35 Mlla,
temneparypa B npeaenax 415 °C.
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JI1s1 BbIBOJIa OOKOBBIX (hpakiuil (KEpoCHHA U IU3EIBLHOIO TOIIMBA) KOJIOHHBI
Ha ABT-1 ®epranckoro HII3 mnpenycMoTpeHsl J[BE OTHAPHBIX KOJOHH
(ctpunnuuru). B kaxayr W3 HHMX, O YJYyYIICHUS KayecTBa BBIBOJIUMBIX
dbpakiuii, nperycMOTpeHa nojaya BoAsiHOTO mapa. OH UMeeT Te Ke MmapameTpshl,
KaK Y IMPH €ro mnojiladye B aTMoCcPepHyI0 KOJOHHY.

Pa3paGorana  parmoHasibHas TEXHOJIOTUYECKAs cxema noaBoAa
yrieBojopoaHoro  ornapuBatomero — areira  (YII) B armocdepnyto
PEKTU(PHUKAIMOHHYI0 M CTPUIINMHI KOJOHHBbI ycTaHoBkM ABT-1 ®epranckoro
HIT3 (puc. 7). [1apsl OeH3rHA 1 OTHAPHUBAIOILETO areHTa, MoJyJyaeMble C Bepxa

Iapel enzuna u
oy CIMNADUE MO 820 AZEHMN

Vanesodopodueril
243
s S
- ¥ I
11 e _.._J
d 3 i
? 9 .
e i Hepezpemuil I
0 ( _ F1& —1—-'___?:: vEresodopodHEL
0 v SRLL N OMNIPUSAIOUPIT TZEHN
/) @Y Y5 |

1,2 — cenapartopsl; 3 — BOASHOMN JOOXJIAUTEINb; 4 — BO3AYILIHbBIE KOHJIEHCATOPHI;
5- armocdepnas pektudukanronHas kojoHHa K-4; 6 — ctpunmuHr Kepocuna; 7
CTPUIIIIUHT U3eIbHON (pakuuu; § — TemI00OMeHHHK; 9 — Hacoc (KOMITpeccop);
10 — eMKoOCTb 151 COOpa yIJIeBOIOPOJHOrO OTIIAPUBAIOILETO arexuTa; [/ —
€MKOCTb; /2 — HacoC OpOLIEHHUs BEpXa KOJIOHHBI;, [ — KepocuH; /] — nu3enbHas
dpaxuus; /11 — masyt; [V — ornapuBatouiuii areut, FI1 —pacxogomepsl, 77—
TepMOMETPBI, N — KilaniaHbl

Puc. 7. lIpuHunnuajbHas cxemMa noABoAa YIrjieBOAOPOIHOI0 OTHAPUBAIOIIET O
areHTa K peKTU(QPUKANUOHHBIM KoJIOHHaM ABT-1

aTMoc(epHOW KOJIOHHBI, KOHJCHCHUPYIOTCS, OXJIQXKIAIOTCI B BO3IYIIHBIX
KOHJIeHcaTtopax (4), BOASHBIX A00XJaauTensx (3) U mocTymaroT B cenaparop (2).
st co3nanus OCTpOro OpoUIeHUsI BEpXa KOJIOHHBI U3 3TOr0 cenaparopa MnoJIaeTcs
Oen3uH. Jlerkue yrieBoJOpoJbl W3 cenapatopa (2) dyepe3 JOMOJHUTEIbHBIN
cenaparop (1) mocrtymaror B emkocth s cobopa YII (10). Jlamee u3 Hee
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YTIEBOAOPOJHbIE Tapbl KomipeccopoMm (9), uyepe3 TemooOMEHHUK (8) H
pEryJqupylonuMil  KJamaH, HarHeTaloTcs B JIMHUIO OTIApUBAIOIIECTO AareHra
MOJaBa€MOro B PEKTU(MUKAIMOHHYIO KOJIOHHY. JIMHHMS BOJASIHOTO Mmapa o
COCJIMHEHUS] C JIMHUEW YTJIEeBOJOPOJHOTO Tapa HMEET pPeryaupyromun
KJIaraH. JTU KJamaHbl CIYXKaT JJis TUTABHOTO IEpeXojia TEXHOJOTHU OT OJIHOTO
oTmnapuBaroiiero areHra apyromy. llepsas nopmust YII Oyaer mnpuBeneHa B
€MKOCTh AJi1 cOopa yrieBOAOPOJIHOTo oTmnapuBaroiiero areHta (10) u3 emkoctu
(11). Janee, narnerenuslii kommnpeccopoM YII, meperpeBasch B TEIIIOOOMEHHHUKE
(8), a Taxxe Mpoxos yepe3 KOoJOHHBI (5,6,7) U psii KOHJIEHCATOPOB U OXJIaJAUTENEH
noctynaer B cemnaparop (2). M3 Bepxa cemaparopa (2) yriieBoJOpOJHbIE THapbl
noctynator B cenaparop (1), rae JONOJHUTENBHO OTHAENSAIOTCS OT OCTATOYHOIO
KOH/JIEHCATa, U JJaJIe€ U3 €ro BepXa JIETKUE YIJIEBOJAOPOIbl TOJAKOTCA B €MKOCTb JIJIs
cOopa yriieBoopoaHoro ornapusatoiero arenta (10). 13 stoit emxoctu YII uepes
kommpeccop (9) u TEmI00OMEHHUK MOCTYINAeT B PEKTU(UKALMOHHBIE KOJIOHHBI.
Takum oOpazom, VYII Oyamer uMpkyaupoBaTbcs B 3aMKHYTOM Uukie. [lpu
HeoOXxoauMocTu U3 eMKOCTH (11) OyneT ocymecTBISAThCA MOAMUTKA 3TOTO ITUKIIA
HEO0OXOUMBIM KOJIMYECTBOM OTIAPUBAIOIIETO areHTa.

[IpoBeneH aHain3 W3MEHEHUS TEIJIOBOM HArpy3kd Ha KOHJACHCATOp MpU
KOHJICHCAIIMU U OXJIAXKJICHUs OTIapUBAIOIIMX areHToB 3a cueT 3aMenbl BII na YII
(tTabn. 7). AHanu3 MaHHBIX JTOM TaOJMIBI TOKAa3bIBa€T, YTO COOTHOIICHUE
TEIJIOBOM HArpy3Ku KOHJIeHcaTopa npH ucnonb3oBanuu BII (Tperuii cronber) k
TEIUIOBOM Harpy3ke Ipu wucnojib3oBaHun YII (mecrodt cronber) cocTaBiser:
1p,=2100/111=10,8. OtoT mnokaszarenb, ykasbiBaeT Ha To, uro BII cospaer
TEIJIOBYIO HArpy3Ky KonaeHcatopy 10,8 pa3 6omnbiie uem YII.

Taboamuna 7
IHoka3aresn TemnoBoii Harpy3ku KoHaeHcaropa ABT-1 ®@epranckoro HII3

Bonasguoii ma YT1eBo0poIHbIN ap =

i °\° < 2 = < 2 E Pl
R X = ) 5A X = om S, R
cS|8os| 22 |Es5 57 | E¥ (558 gs|seza
cE|=8%| 82 |22 =5 | EE|C2C £5|a% ¢
SE| g8 cm |5E8 3 | g~ g%?)m}; 5 =
SE| 8 s = |REE & |2 |H8& 5 S

210 | & S C§ | & e S
1 2 3 4 5 6 7 8 9
2,2 3200 1200 | 37,5 2111 111 5,3 1089 | 1,52
3 3800 1800 | 47,7 | 2166 [166,5 | 7,7 1634 | 1,75
4 4400 2400 | 54,4 | 2222 222 10 2178 | 1,98
5 5000 3000 | 60,0 |2277,5 |277,5 | 12,2 (2723 | 2,20
6 5600 3600 | 64,3 2333 333 14,3 3267 | 2,40

AHalM3 JUarpaMMbl, NPHUBEJEHHOM Ha pPHUC. § TMOKa3bIBalOT, YTO C
YBEJIMYEHHEM pacxoj]a OTIAapUBAIOIIEro areHTa ¢ 2 10 6 % TersioBas Harpyska,
okasbiBaeMasi BII, Bo3pactaer ¢ 1200 1o 3600 kBT (nepBast KojioHHA), a IPU 3TOM
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oO1as, B cMecH ¢ 0eH3MHOBBIMU napaMu, oT 3200 1o 5600 kBT (BTOpas KoJIOHHA).
A 1npu npumenenun YII xonaencarop Harpyxaercs or 111 kBt nmo 333 kBt
(TpeThs KOJIOHHA), oOlIas TeroBas HAarpy3ka, B CMECH C OEH3WHOBBIMU Iapamu,
u3mensercs ¢ 2111 no 2333 kBT (ueTBepTas KoJIOHHA).

& 6000
= —
3 :
6} 5000+
4000
3000
2000
1000
0. 2,0 3,0 4,0 5,0 6,0 G omn.az, %
2,0 3,0 4,0 5,0 6,0 G omn.a2,%
B - BIT; [l - cmecs BIT u GeH3uHOBBIX B - ;0115 reroBoit Harpysku BIT;
MapoB; - VII; E - cmech Yl n - 10JIs1 TeTUIOBOM Harpy3ku Y11
OCH3MHOBBIX MMAPOB Puc 9. /los1s1 Tens10BoOi HATPY3KH
Puc. 8. TensioBass Harpy3ka OTIAPUBAIOIIEr0 areHTa B
KOH/IEHCATOPA B 3aBUCUMOCTH OT npouecce KOHJACHCAUN B
NPUMEHSIEMOI0 OTIIAPUBAIOIIEr0 areHTa  3aBHCHMOCTH OT IPUMEHSIEMOT0
U ero pacxojaa OTIAPHBAIOLIEIO ATEHTA U ero
pacxoaa

CooTHOIIIEHHEM TEIUIOBBIX HArpy30K OTHApUBAIOUIUX AareHTOB (TpeTud u
HIeCTOW CTONOLBI) K OOIIMM TEIUIOBBIM Harpy3kam, CO3/1aBacMbIM CMECSMU
OTIIAPUBAIONIETO areHTa W OCH3WHOBBIX MApOB (BTOPOM W MSATHIA CTOJOIBI),
OTIpeJIeNsIeTCsl €€ JoJisi B OOIIeM TeryioBOM OanaHce (Y4eTBEpThI M CeapMOM
CTOJNOIIBI). DTU pacyeThl Mpollecca KOHAEHCAIIMHU, TOKa3bIBalOT (puc. 9), 4To 0
TEIJIOBOM HArpy3KH BOJISTHOTO Tapa cocTaBisieT OT 37 10 64% (TeMHBbIE CTOJIOIbI)
oOmiell TEerioBOW HArpy3kd, a TMpHU HCHOJIb30BAHMM  YIJIEBOJOPOIHOTO
OTHApUBAIONIETO areHTa, 3TOT IOKa3aTellb COCTaBisgeT Juilb S5-14 % (cBeTible
CTOJIOIIBI).

AHanmu3 mporecca KOHAEHCAllMM  IOKa3blBa€T, YTO TMpPU  pacxoje
OTIAapUBAIOIIEro areHTa 2 % TemjgoBasi Harpy3ka KOHJAEHCATOPY, co3/laBaemas
cmeceto YII u mapoB OensuHa 1,52 pa3a MeHbllle 4eM Harpyska, co3jiaBaemas
cmeckio napoB OensuHa u BIL. IIpu goctrxenuun pacxoja OTHapUBaIOLIEro areHTa
6 %, 3TOT MoKa3aTelb yBeIMUuBaeTcs 10 2,4 pasza, T.e. pu ucnoias3oBanuu YII B
KauecTBE OTMAapHUBAIOLIEr0 areHTa, KOHJEHCATOp OyleT NPUHUMATh TEIIOBYIO
Harpy3ky 2,4 pa3a MEHbUIIE 4Y€M IpU MPUMEHEHUU BOISHOIO Mapa (AEBATHIN
cToJioerr TadauIIbl 7).

[IpoBeneHHbIE CpPaBHUTEIIbHBIC MaTepuaJIbHO-TEIJIOBbIE OanaHchbl
CBHUJICTEIILCTBYIOT O TOM, YTO NPHUMEHEHHE TEXHOJOTMM Ccyxou neperonkn HI'K
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CMecel CrTOCOOCTBYET CHMKEHUIO TEINIODHEPTETHIECKUX 3aTpaT Ha 66,4 % 3a cuer
3aMEHbl U PELMPKYJSLNUNA OTHAPUBAIOLIETO areHTa.

[lecras rnaBa «IKOHOMHYECKAsE IPPEKTUBHOCTHL NPUMEHEHHUS CYXOH
MEePEeroHKH  HePTEera3oKOHACHCATHONM  CMeCH»  TIOCBAILIECHA  pacuery
HKOHOMHUYECKON 3((PEKTUBHOCTU MPUMEHEHHsI 3TOro MeroAa B ycioBusix ABT-1
®epranckoro HII3. IIpoBeneHsl pacueTsl 3aTpar, CBA3aHHBIE C OTHAPUBAIOIIUMU
areHTaMu B CYIIECTBYIOIIEH TEXHOJOTHHM U CyXOW IMEpPEroHkKe. AHajlu3 pacueToB
MOKA3bIBAE€T, YTO TEIUIOPHEPreTUYECKUE paCXoAbl TP CYXOM IEPEroHKe
cocTaByisieT Ha 66,4 % MeHbIlle YeM MPU CYIIECTBYIOUIEH TEXHOJOTHU. 1'0/10BOM
pacxon neperperoro BojsiHoro mnapa Ha Junun ABT-1 ®epranckoro HII3 (mpu
333 cyrok skcmyatauuu B roxa) coctaisier 13200 1. Pesynbrarhl pacuera
0’KUJAAEMOI0 SKOHOMHUYECKOTO 3P peKTa OT MPUMEHEHHS METO/Ia CyXOl MEePEerOHKU
He()Tera30KOHJEHCATHOM CMECH MPUBEIEHBI B TA0II. 8.

Ta6auua 8
Pe3yabTaThl pacyera 05KHA2€MOr0 IKOHOMHYECKOro 3ppexra oT
NPUMEHEHHUsI MeTO/Aa CYXOil MeperoHKH Heprera3oKoHAeHCATHON cMecH
B ycaoBusax IJIOY ABT-1 ®epranckoro HII3

. Croumocts | [N'omoBas
IToka3arenn SKOHOMHYECKON En. Konu-
Ne CAMHMUIIBI, | IKOHOMHMSI,
s dexTuBHOCTH U3M. | YECTBO
TBIC. CYM | TBIC. CYM
YMeHbLIEHUE 3aTpaT HA
| CO3JaHHUE OTIIAPBIBAIOILIETO ['kan 9240 46,365 428412
areHTa - IePEerpeToro /ron
BOJISTHOTO Mapa
) YBenuuenue BBIXO/Ia CBETIBIX | fron 3102 7942 2463608
dbpakiuit
3 |  YMCHbIICHHE 3aTPaT Ha T/ron | 13200 43 56760
pPEKyNepanuio KUCIbIX BOJ
YMeHbLIeHUE 3aTpaT
4 ANEKTPOIHEPTUH HA kB1/rox | 207792 | 10,1385 28779
KOHJICHCATOpax
5 Ycrpanenue yHoca OeH3MHA - 132 1051 13873
KOHJ/ICHCATOM BOJISTHOTO Tapa
6 CyMMapHbIit rozi0Bo# 2991432
HDKOHOMMYECKUHN d(PpdekT

Hapsiny ¢ sxoHoMuueckuM 3(pPexToM OT ero BHEAPEHUS TEXHOJIOTUU CYXOM
NEPErOHKH, TAK)KE JOCTUTAETCS S3KOHOMHUSI PECYPCOB, YIYUYIIAETCS IKOJIOrMYecKas
00CTaHOBKa OKpY’KaloIel cpenbl, yBeanunBaeTcsi 3((EeKTUBHOCTh pereHepaluu
TeIIa U YMEHbIIAETCs pacxo] 000OpOTHOM BOJIBI.
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3AK/IIOYEHUE

1. Ha ocHOBe nHTEeHCH(UKAINKA MAacCOOOMEHHBIX MPOIIECCOB MyTEM 3aMEHBI
TPaJAMIIMOHHOTO OTHAPUBAIOIIET0 areHtra (Meperperoro BOJASHOIO Mapa) Ha
YTJIEBOJOPOIHbBIE MAPHI, BIEPBbIE CO3aHbl HAYYHbIE OCHOBBI HOBOM TE€XHOJIOTUH —
CyXOH TMeperoHku He(TEera3oKoHICHCATHBIX CMeced B PEKTU(PUKAIIMOHHON
KOJIOHHE, TO3BOJISIFOIIEN COKOHOMUTD TEIUIOPHEPreTUYECKUE 3aTpaThl Ha 66,4 %.

2. HUccnenoBaHusi TOJNUIMHBI MOTPaHUYHON AUGPEGY3UOHHON TUIGHKH TIpH
pexTuduKanuu He(dTera3oKoHIeHCATHOM cMecH c UCITOJIb30BAHUEM
YIJIEBOJOPOJHBIX OTHAPUBAIOIINX Ar€HTOB MOKA3aJIM, YTO TOJIIMHA 3TUX IJIEHOK,
B cpeareM B 10,6 paza MEHbIIIE TOJNIIUHBI, 00pa3yeMoil BOJSHBIM TTapOM.

3.  AHaiIM3 TOpPUMEHEHUST B  KauyecTBE  OTHApPUBAIOUIEIO  areHTra
YIJIEBOJOPOAHBIX  IIApOB  BMECTO  BOJSHOIO  @apa  IpU  IEPEroHKe
He(TEra30KOHIACHCATHON CMeCH, I[IOKa3aj, YTO YBEIW4eHue Koddduuuenta
MacCoOTIayM B TapoBOH (ha3e COCTaBHIIO B CpenHeM 3,2 pasa.

4. Crenenp NoBbIIIeHUS KO3 (ULIMEHTa Macconepeauu Mpu peKTUUKALUN
He(Tera3oKoHIEHCATHOM CMECH cOCTaBWiIa B cpefaHeM 1,25 pa3 B 3aBUCUMOCTH OT
MPUMEHSEMOI0 OTIAPUBAIOLIETO areHTa U pacupeneasieMol Gpakiuu.

5. IlpennoxkeHa TEXHOJOTUYECKasl cXeMa IMO/BOJIa YIiIeBOJAOPOIHBIX MapOB B
peKTU(PUKAIMOHHBIE KOJIOHHBI JUISt IPOBEACHUS MIEPErOHKU
He(TEera3oKOHJEHCATHOM  CMECH, TP ITOM  TMOSBISETCA  BO3MOXKHOCTH
YMEHBILIEHUS pacxojia oTnapuBarouiero areura Ha 11,7%.

6. Pa3zpaborana sHeprocOeperaroiias TEXHOJIOTHS HA OCHOBE PEIUPKYJISIIHH
YIJIEBOJOPOAHBIX MAapOB, KOTOpas HMEET P MPEUMYLIECTB: HUCKIIOUYECHHE
MPUMEHEHUS BOJISTHOTO Tapa, yBEIMUYECHUE BbIXOJ]Aa CBETIIBIX (DPaKIIMii, OTCYTCTBUE
BJIaT'W B TOIUTMBHBIX (DPpAKIMIX, YMEHBIIICHHE YHEPTeTHUECKUX 3aTpaT B Ipoliecce
KOHJIEHCAllMW; YCTPAaHEHUE YHOCAa OCH3MHOBOM (DPpakiMKM KOHJEHCATOM BOJSHOIO
napa, yBelIndeHre oToopa TOMIMBHBIX (pakuuit Ha 2,67%, yMEHbLICHHE KOPPO3UU
anmapaTypsl, yIy4lIeHHE SKOJIOTHUECKONH 0OCTaHOBKH MPOU3BOICTBA U JIP.

7.  YCTaHOBJIEHbl  ONTHUMAJIbHBIE  YCJIOBHUS  IIPOBEACHUSA  MpoLEcca
pekTuduKalMu  NpU  NOPUMEHEHUM  TEXHOJOTMM  CyXOM  MEepPEeroHKH
He(TEra30KOHIEHCATHOM CMECH C UCIOJIb30BaHUEM pelupKysanuu 1,46 t/gyac (Ha
11,7 % meHbI11e YeM BOJSHOM Map) yrieBOAOPOIHBIX MTApPOB.

8. YCTaHOBJICHO YJIyYIIEHHE YETKOCTH Pa3JeICHHs] JUCTWUISTHRIX (DpaKiuii
Ha 5-7 °C mpu WCIOJIB30BAHWHM YIJIEBOJOPOJHOIO OTIAPUBAIOLIETO arcHTa Io
CPaBHEHHIO C BOJSHBIM IapOM 3a CYET HMHTEHCHUBHOTO MaccOOOMEHa MEXIy
MapOBOM U KUAKOH (a3.

9. Tloka3aHo CHM)KEHUE TEIUIOBOM Harpy3KH B Mpoliecce KOHAEHcauu 0osee
yeMm B 10 pa3 mpu UCHoJIb30BaHUU YTJIEBOJOPOJHOIO OTIIAPUBAIOILETO areHTa I0
CPAaBHEHUIO C BOJASHBIM IapOM 3a CYET MIPEBOCXOCTBA TEIJIOPU3UUECKUX CBOMCTB
JIbTEPHATUBHOIO UCIIAPSIOIIETO areHTa.

10. PacueTHblii TOM0BOM SKOHOMHUYECKHH 3((EeKT 3a CcyYeT NPUMEHEHUs
HOBOT'O METOJ]a CYXOW MEeperoHKH He(TerasoKoHJIEHCATHON cMmeceil ISl JIMHUU
2JIOY ABT-1 ®epranckoro HII3 npousBoautensHOCThIO IO ChIpbio 600 ThHIC. T B
roj cocrasisier 0osnee 500 MITH. cyM.
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INTRODUCTION (Annotation of doctoral dissertation)

Topicality and demand of the subject of dissertation. The sharp increase
all over the world number of cars and various vehicles demands manufacture
qualitative motor fuel on basis energy-savings technologies. Since 2005 on present
time all over the world the oil recovery and gas has increased more than by 55 %,
and investigation of their underground stocks more than 3 times. Manufacture
motor fuels from oil-gas condensate (OGC) mixes is based on the expense of a
considerable quantity of energy and use of difficult devices. Last years
requirements of quality motor fuels steadily grow, and at the same time instability
on quantity and the prices of oil raw materials all over the world is observed.
Technical and technological updating of oil refining factories, application energy-
saving manufacture methods are the basic criteria providing decrease of expenses
by manufacture of mineral oil, in particular motor fuel and improvements of their
quality. The above-stated strategic directions of development of manufacture in oil
and gas branch correspond to a complex of actions for development of the
enterprises.

As is known, manufacture motor fuels from oil-gas condensate mixes is based
on one of power-intensive processes - difficult distillation (rectification). Thus now
as the steaming agent it is used superheated water steam. Analyses show, that the
negative phenomena listed more low confirm an urgency of the spent researches on
perfection of theoretical and applied bases of application of the hydrocarbon
steaming agent at reception motor fuel from oil-gas condensate mixes, an
intensification mass exchange and definition of efficiency of application of
hydrocarbon steaming agents: considerable power and technological expenses of
manufacture superheated water steam; giving of water steam in rectification
columns causes formation, in the course of condensation of hydrocarbon steams, a
water condensate. In turn the branch of a water condensate from the received
fractions demands special devices, carrying out of technological processes of
clearing and additional power expenses; water steam and its condensate, being in
structure of a mix of hydrocarbons, reduce intensity heat-mass-exchange processes
and efficiency of technological indicators o6opyaosanuii for their realization; high
value of warmth of condensation of water steams (2260 kJ/kg) concerning this
parameter at hydrocarbon steams (250-350 kJ/kg) promotes increase in power
expenses at their condensation; the water condensate promotes strengthening of
corrosion of contacting surfaces of devices; as a part of a water condensate there
are rests of mineral oil, sulphurous and others the chemical compounds demanding
additional expenses, connected with their removal and recycling. In turn these
impurity aggravate manufacture environmental problems; watering of distillation
fractions (especially avia-kerosene and diesel fuel) a condensate of water steam
demands additional expenses connected with their dehydration.

Dissertational work is directed the decision in defined to degree of problems
resulted in resolution of the President of the Republic of Uzbekistan the NePR-916
dated July 15, 2008 y. «About additional measures for stimulation of introduction
of innovative projects and technologies in production» and the NePR-1442 dated
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December 15, 2010 y. «On the priorities of industrial development of Uzbekistan
in 2011-2015».

Conformity of research on priority directions on development of science
and technologies of the Republic of Uzbekistan. Dissertational research it is
executed according to priority directions of development of a science and
technologies: 7 - Chemical technologies and nanotechnologies (2007-2011 yy),
PPI-13 - «Working out of effective methods of search, investigation, an estimation,
extraction and complex processing of a fuel-mineral-raw material resource,
recycling and uses of a waste of a mining complex» (2007-2011 yy).

Review of international scientific research devoted the theme of
dissertation. In the advanced research centers and the higher educational
institutions of the world, including Chicago university, Colorado school of mines,
Shell Global Solutions Inc. (USA), Japan Petroleum Institute, Tokyo national
university (Japan), Royal Military College of Canada (Canada), French Petroleum
Institute (France) are conducted scientific researches on increase of efficiency and
an intensification of processing of liquid hydrocarbons.

As a result of the scientific researches spent in the world on distillation
perfection oil-gas condensate mixes following scientific and practical results, in
particular, are received: effective ways of an intensification of process of
rectification are developed at processing of liquid hydrocarbons (Australian
institute of petroleum, Australia); high-efficiency contact devices for perfection of
process of rectification are created at oil refining (Japan Petroleum Institute,
Japan); improvement of quality of production at reception motor fuel from liquid
hydrocarbons the technique of definition of influence of technological parameters
in the course of distillation (Research Institute of Petroleum Processing Germany,
Indian Institute of Petroleum India) also is developed.

Now scientific researches in such priority directions as an intensification
mass-exchange to rectification column by application recirculation the alternative
steaming agent, perfection of scientific both practical bases and increase of
efficiency of distillation oil-gas condensate mixes are conducted.

Degree of study of problem. Now in scientific works of large scientists
(O.F.Glagoleva, V.M.Kapustin, S.A.Ahmetov, A.S.Bagaturov, A.K.Manovjan,
etc.) conclusions are drawn on perspectivity of application of stripping agents,
alternative to water steam, such as nitrogen, oxide and carbon dioxide, and also
inert gases. Technological and constructive decisions of a problem of reduction of
water steam as stripping agent in the course of distillation were offered by many
researchers and experts of the given branch.

Thanks to proceedings of scientists of Uzbekistan - Abidova M. F., Salimov
Z.S., Narmetova G. R., Azizov U.A., Ikramov A.l., Tashmuhamedova A.K.,
Hamidov B.N., Mahkamov H.M., Yunusov M. P., Saydakhmedov Sh.M.,
Turobjonov S.M., Kadirov I.K., Saydakhmedov .M., Abdurahimov S.A. etc. was
received by development of a science in the field of chemistry, technology and
processes and devices oil-gas manufacture. Yusupbekov N.R., Gulyamov Sh.M.,
Artikov A.A., Mannanov U.V., Nurmuhamedov H.S., Dodaev K.O., Dzhuraev
H.F. etc. successfully conducted researches in the field of processes and devices of
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chemical and food technology, and also mathematical modeling of processes of
distillation of multi-component mixes.

For reduction of power losses and quantity overheated water steam a number
of researchers offers various variants on change of the scheme of distillation of the
oil, based on creation of additional heating a bottom product by "hot streamy.
However in references there are no deep studies on application of hydrocarbon
steams as the stripping agent instead of overheated water steam at rectification of
an OGC mix. Also there is no information about an intensification mass-exchange
process at rectification of liquid hydrocarbons with application of alternative
stripping agents. Existing literary materials and other theoretical results of
researches do not give sufficient possibility for the all-round analysis of process of
rectification with application of the hydrocarbon stripping agent.

Taking into consideration lacks of application of water steam as the stripping
agent, last years in world oil refining appears the tendency to essential restriction
of its application and transfer rectification installations on technology of dry
distillation. In this connection in the field of oil refining there was a new actual
scientific and technical problem on replacement of water steam on alternative
stripping agents in the course of distillation of the hydrocarbon raw materials,
connected with necessity of creation of scientific bases of new technology - dry
distillation of liquid hydrocarbons and working out of an effective method of
division of raw materials on fuel fractions.

Connection of dissertation research with the plans of scientific-research
works. Dissertational work was carried out according to scientific and technical
«Creation of highly effective technology of rectification oil-gas-condensate mixes
on the basis of intensification mass-exchange processes» NeFA-A13-T001 (2012-
2014 yy) and innovative «Preparation of scientific and technical documents of
technology of dry distillation oil-gas condensate mixes and carrying out of its trial
tests» Ne7-FA-0-10065 (2014-2015 yy) by projects of Institute of the general and
inorganic chemistry. The economic contracts concluded with Bukhara (Ne(09-21-
222/026 dated 30.12.2009; Ne77/026 from 25.03.2012) and Fergana (Ne404 dated
19.04.2014) by oil refining factories are executed in a combination to practical
results of the given dissertational work.

Purpose of research. Creation of scientific bases energy-saving technologies
of dry distillation of oil-gas-condensate mixes by a process intensification of mass
given in a steam phase application of the hydrocarbon steaming agent at reception
motor fuel.

To achieve this goal the following tasks of research are solved:

research of mass given in a steam phase at the expense of reduction of a
thickness of a boundary film between contacting phases at division oil-gas-
condensate mixes a method of dry distillation;

definition of increase in factor heat exchange in a steam phase for the account
application of the alternative steaming agent which have high values criterion of
hydrodynamic and thermal similarity;
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studying of reduction of a thickness of a boundary film at distillation oil-gas-
condensate mixes at the expense of application of the alternative steaming agents
having preferable physical and chemical property in comparison with water steam;

definition of optimum parameters of process of rectification oil-gas-
condensate mixes at recirculation hydrocarbonic steaming agents;

creation energy-saving technologies of dry distillation oil-gas-condensate
mixes to rectification column excluding formations of moisture in fuel distillate
fractions;

working out of the basic scheme of a supply of the hydrocarbon stripping
agent to rectification columns of technological block ELOU AVT-1 Fergana OR;

calculation of economic benefit of application of technology of dry
distillation of oil-gas-condensate mixes on line ELOU AVT-1 Fergana OR.

As a result of spent theoretical and experimental researches the scientific and
technical Above noted problem is solved by perfection of scientific bases of dry
distillation oil-gas-condensate the mixes, based on a process intensification mass-
exchange in a steam phase and working out of highly effective technology of
distillation of raw materials with recirculation the hydrocarbon steaming agent.

Objects of research are oil, a gas condensate and their mixes, and also
rectification process oil-gas-condensate raw materials.

Subject of research: the hydrocarbon steam applied as the steaming agent.

Methods of research. At performance of dissertational work methods of
theoretical bases of chemical technology, processes and oil refining and gas
devices are used.

For studying of fractional structure of oil, gas condensate, and also their
mixes and distillate fractions are used the device for distillation of liquid
hydrocarbons. Measurements of technological parameters are spent by traditional
methods and laboratory-measuring devices. Processing of results theoretical and
experimental researches is spent with use of methods of the theory of similarity
and modeling. In work performance are involved methodologies of the analysis
difficult mass-exchange the processes occurring at distillation. At studying mass-
exchange parameters of process of rectification methods of computer research are
used. Experimental researches are executed on laboratory rectification
installations.

Scientific novelty of dissertation research lies in the following:

the new technology of dry distillation oil-gas-condensate the mixes, based on
an intensification mass-exchange processes by replacement of the traditional
steaming agent by hydrocarbon steams is created;

reached intensification in a steam phase mass given more than three times at
the expense of reduction 10 times thickness of a boundary film between contacting
phases, and head given 6 times at the expense of high values criterion of
hydrodynamic and thermal similarity at division oil-gas condensate mixes a
method of dry distillation;

process change mass-exchange is shown at distillation oil-gas condensate
mixes at the expense of considerable difference between physical and chemical
properties of hydrocarbon and water steams;
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technological parameters of processes of dry distillation oil-gas condensates
mixes defined by recirculation 1,46 t/hour of hydrocarbon stripping agents through
a rectification column are defined;

series of values increase of factor of diffusion taking into account change of
molecular weight of hydrocarbons was defined by the settlement;

improvement of clearness of division distillate fractions on 5-7 °S is
established at use of the hydrocarbon stripping agent in comparison with water
steam at the expense of intensive mass-exchange between steam and liquid phases;

decrease in thermal loading in the course of condensation more than in 10
times is shown at use of the hydrocarbon stripping agent in comparison with water
steam at the expense of the superiority thermal properties of the alternative
stripping agent.

Practical results of research consist in the following:

decrease in the expense of the stripping agent on 11,7 % at the expense of a
difference between specific thermal capacities of water steam (Cys=1,974 kl/kg-K)
and hydrocarbon steams (Cys=2,211 klJ/kg-K);

the increase in an exit of fuel fractions from oil-gas-condensate raw materials
on 2,67 % at the expense of a process intensification mass-exchange (Act IGNC
AS RUz from 10.01.2012 year) is reached;

the technology of distillation oil-gas-condensate mixes on a basis
recirculation of the hydrocarbon stripping agents, promoting economy of heat
power expenses for 66,4 % due to replacement of the stripping agent and excluding
moisture formations in fuel distillation (gasoline, kerosene and diesel) fractions is
developed energy-saving. Thus calculations are executed taking into account heat
power expenses of devices established at application of technology of dry
distillation. (Act of scientific and technical council Fergana OR Nel/09 dated
11.02.2015 year).

Reliability of obtained results. Validity of scientific positions, conclusions
and recommendations there is not doubts as they are established on the basis of
modern methods of the researches which are based on theoretical bases of
chemical technology, processes and oil refining and gas devices.

Theoretical and practical value of the research results. The theoretical
importance of the present dissertation work consists in the following: results of the
spent researches can be used by working out of methods of perfection, an
intensification and optimization of processes heat- and mass-exchange
(distillations, absorptions, desorption, evaporation, heating, cooling and
condensation), proceeding in systems a liquid-steam.

The practical importance of work consists of following results:

scientific bases of new technology - dry distillation of oil-gas-condensate
mixes by an intensification warmly- and mass-exchange at the expense of
application as the stripping agent of hydrocarbon steams are created;

the intensification design procedure warmly- and mass-exchange parameters
of process of distillation oil-gas-condensates mixes with application of the
hydrocarbon stripping agent is offered;

developed new energy-saving the technology - dry distillation of oil-gas-
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condensates mixes on a basis on recirculation the hydrocarbon stripping agent,
allowing to exclude use of the expensive energy carrier - water steam, and also
excluding moisture presence in fuel distillate (gasoline, kerosene and diesel)
fractions.

Realization of results. The intensification in a steam phase is reached, at
rectification oil-gas condensate mixes with application of the hydrocarbon
steaming agent, mass given more than three times at the expense of reduction 10
times thickness of a boundary film between contacting phases, and heat given in 6
times at the expense of high values criterion of hydrodynamic and thermal
similarity of the alternative steaming agent. The technology of dry distillation oil-
gas-condensate mixes is accepted to introduction Fergana OR on line ELOU AVT-
1 by productivity on raw materials of 600 thousand tons in year and annual
economic benefit of application makes more than 500 million sum (act Fergana
OR dated 10.02.2015 year and the letter Ne01/32 dated 26.03.2015 year).

Approbation of work. Dissertation’s substantive provisions are discussed at
various scientific and scientifically-practical conferences: 15th and 16th
International conferences «Oil and gas of Uzbekistan» (Tashkent 2011 and 2012);
VIII th International scientific and technical conference «Technical and technology
of food manufactures» (Mogilyov, Belarus, 2011); VI International scientific and
technical conference «Modern technical and technologies of mountain-
metallurgical branch and a way of their development» (Navoi, 2013); The
international scientific and technical conference «the Condition and prospects of
innovative ideas and technologies in the field of petro chemistry» (Fergana, 2015);
VIII International scientific and technical conference «mountain-metallurgical a
complex: achievements, problems and development modern lines» (Hasou, 2015);
the International scientifically-practical conference «Actual problems of spheres of
chemical technology» (Bukhara, 2015); Republican scientific-technical conference
«Actual problems of oil refining and gas of Uzbekistan» (Tashkent, 2012);
Scientific-practical conference «Oil-gas processing-2012» (Ufa, 2012); Republican
conference of young scientists «Science. Formation. Youth». Devoted to the 55
anniversary of Almaty technological university (Almaty, 2012); XIX Mendeleev
congress on general and applied chemistry. Volume 2, Chemistry and technology
of materials, including nonmaterial (Volgograd, Russia, 2011); Republican
scientific-practical conference «Actual problems of clearing of oil and gas from
impurity various physical and chemical methods» (Karshi, 2011); Republican
scientific-practical conference «Role of innovative technologies in the decision of
actual problems of the industrial enterprises» (Karshi, 2013); Republican
scientific-practical conference «Innovative workings out and prospects of
development of chemical technology of silicate materials» (Tashkent, 2012);
Republican scientific-practical conference «Actual problems of use of alternative
energy sources» (Karshi, 2014); II Republican scientific-technical conference
«Manufacture modernization, technical and technological equipment, innovations,
economically effective methods and nonconventional decisions» (Fergana, 2013).
Dissertational work is discussed on a faculty Academic council «Oil and gas» the
Tashkent state university, in November 20, 2014; on Scientific and technical
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council Fergana OR in February 12, 2015; on incorporated seminar of laboratories
«Processes and devices of chemical technology», «Oil chemistry», «Chemical
technology» and «Superficially active substances» of institute of general and
inorganic chemistry AS RUz. in February 20, 2015; in Scientific seminar of the
Tashkent chemical-technological institute in May 14, 2015.

Publication of results. The basic results of dissertational work are reflected
in 2 monographies, one of which is published in Germany (in English), in 31
articles, from them 2 USA, 1 in Bulgaria, and also 34 theses of reports of the
international and republican scientific conferences. 2 patents RUz for useful model
are received. Results of dissertational work were exposed in V, VI and VII
Republican fairs of innovative ideas, technologies and projects.

Structure and volume of dissertation. Dissertational work is stated on 186
pages of the computer text, includes 57 tables, 29 drawings. Consists of
introduction and 6 heads, the conclusion, the list of the used literature from 200
bibliographic names and the appendix.

MAIN CONTENTS OF DISSERTATION

The introduction of the problem urgency is proved, the modern condition of
a question is stated the purpose and research problems are formulated, scientific
novelty of the received results is shown, theoretical and practical value of
positions, conclusions and the concrete recommendations formulated in the
dissertation is opened.

In the first chapter “Modern condition of technology, processes and devices
of primary distillation oil-gas condensate mixes” of dissertation are analyzed a
condition and tendencies of development of the theory and technical of distillation
of oil-gas-condensates mixes. Primary distillation on the basis of rectification
receive hydrocarbon fractions which form a basis commodity fuel wide assortment
of quality and application sphere. At rectification OGC mixes as the stripping agent
water steam is used. It is entered in rectification and distillation columns in the
form of sharp steam. Depending on a technological mode the total expense of the
water steam used as the stripping agent, makes 2,0-6,5 % from quantity of raw
materials. Lacks giving overheated water steam in rectification columns as the
stripping agent are resulted.

From the analysis of a modern condition of the theory and practice of
distillation of liquids follows, that in references specific features and lacks of
application of water steam is widely resulted at rectification of hydrocarbon raw
materials. In works of large scientists of oil refining the above-stated negative
moments of use overheated water steam, as the stripping agent are shined, at
rectification of liquid hydrocarbons. The main objective of the present research
was formed of this analysis. Such statement of a question assumes the decision
above-stated concrete and little-study research problems. Successful performance
of tasks in view will allow to create scientific bases energy-saving technologies of
dry distillation oil-gas-condensate mixes by a process intensification mass given in
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a steam phase and to develop the basic scheme of a supply of the hydrocarbon
stripping agent to rectification to columns.

The second chapter of the dissertation “Researches of processes warmly-
and mass-exchange at rectification oil-gas condensate mixes with recirculation
the hydrocarbon steaming agent” is devoted research of processes warmly - and
mass-exchange at rectification oil-gas-condensates mixes with application of
recirculation the hydrocarbon stripping agent.

For carrying out of researches by definition of influence of the stripping agent
on those or other indicators of process of distillation definition and the comparative
analysis of the cores physical and chemical and thermal properties of stripping
agents is spent at temperature of 200 °S and pressure 0,26 MPa (table 1).

Table 1
The cores physical and chemical and thermal properties of stripping
agents (at 200 °S and 0,26 MPa)

Stripping M, v, P s v, Cps A,
agent kg/kmol | sm’/mol | kg/m’ | mkPa-s | mm?%s | kJ/kg'K | W/m'K
Water steam 18 18,9 1,286 | 16,2 12,6 1,974 0,0275
Steams €asy | g4 g9 | 1406 | 690 | 856 | 120 | 2,255 | 0,0138
gasoline
Steams
heavy 112-117 185 9,60 8,16 0,85 2,211 0,0101
gasoline

There are essential differences from data of this table it is visible, that
between the basic indicators traditional (water steam) and hydrocarbon stripping
agents. So, for example, dynamic viscosity overheated water steam makes
16,2:10° Pa-s, and steams of easy and heavy gasoline matter this indicator
accordingly 8,56-10° and 8,16-10° Pa-s. and kinematic viscosity of water steam
12,6:10° m?/s, thus easy and heavy gasoline matter this indicator accordingly
1,20-10° m%/s and 0,85-10° m?/s. From here it is visible, that kinematic viscosity
of hydrocarbonic steams on the average 12 times is less, than viscosity of water
steam. If to take into consideration, that speed molecular and convective diffusions
in more degrees depends on size of viscosity of environment there is clear a
positive effect of application as the stripping agent of hydrocarbon steams instead
of water steam. This factor also promotes acceleration of processes warmly - and
mass given at rectification with application of hydrocarbon evaporating agents
instead of water steam.

In the course of distillation along with mass-exchange there is an intensive
heat exchange between vials of the steam phase having a heat and a liquid phase,
having lower temperature. Value of factor of heat exchange can be defined by the
criterial equation, by means of the generalized Nusselt's Nu criterion, which
including modified Reynolds's Re criterion and Prandtl's Pr criterion:

Nu=C-Re"-Pr™ (1)
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For a wide range of pressure it is possible to define from the equation
Nu 20,125°R62/3°PI'1/3 (2)

Criterion Nu and further value of factor heat exchange a was defined at
bubble mode of boiling of a liquid was defined from expression:

a=Nu-A/l 3)

where C, n,, n, - constants; a - factor heat exchange, J/(m2°K); [ - the characteristic
linear size of process heat exchange — radius of a bubble of the stripping agent, m;
A - heat conductivity factor, Wt/(m'K).

Factor definition of heat exchange a steam phase at rectification of OGC
mixes by this technique has shown, that the factor heat exchange water steam
makes 27,03 J/(m*>K), and (taking into account structure of hydrocarbon C,-C,)
this indicator makes the hydrocarbon stripping agent from 55,4 to 277,32 J/(m*'K).

Value of factor mass given in phases depends on physical and chemical
characteristics of this phase and the component. Definition of mass-exchange
factors by experimental way is very difficult. Calculation of factor mass given is
based on calculations of criterial the equations describing parameters of process.

Quantity of the distributed weight is described by laws Fick's and convective

diffusions. Comparison of the equations of these laws D (dc/ dn)dF =p-Ac-dF
forms a basis of a conclusion of the equation diffusion criterion of the Nusselts

Nuﬂz(ﬁ-l)/D,

where / - the characteristic linear size.

In expression of the Nusselts criterion the required size - factor mass given f
contains. For definition diffusion of the Nusselts criterion for the plate columns is
recommended the following equation

Nu, =0,69-Pr"”-Re""™. Ga"%*

(4) to be deduced from the equation of the factor equation of mass given p:
,B:(Nuﬂ-D)/l. (6)
Application instead of water steam of the hydrocarbon stripping agent
changes parameters of mass given in a steam phase and values characterizing
criterion. Proceeding from it, we carry out calculations of values of factor mass
given at rectification of OGC mixes with application of various stripping agents.
As alternative stripping agents water steam (WS) was served by steams of
hydrocarbons: steams light (LG) and heavy (HG) gasoline. As distributed
substances fractions (limits of boiling fr.1 - 60-80 °S, fr.2 - 120-130 °S and fr.3 -
170-180 °S) OGC mixes have been chosen. The factor oil-gas-condensate was
calculated at speed of the stripping agent in free section of device w=0,6 of m/s,
height of a layer of a light liquid over a plate #=0,05 m and temperature of system
of 180 °S.
Results of calculation of factor mass given in a steam phase at application of
various stripping agents are resulted in table 2.
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Table 2
Values of factor of mass given in a steam phase [f,, m/h] at stripping
fractions of a OGC mix with use of various stripping agents

_ Stripping agent
Fractions Parameters Water steam | Steams LG | Steams HG
Pr 4,23 — 0,41
P R0 095 - o
Ga-10~ 0,99 - 1700
£,-10°, m/h 5,72 - 20,2
Pr 5,69 1,88 -
Fr.2  [Re10 T 5 -
Ga 10 0,99 82,8 -
B, -10~°, m/h 5,32 15,5 -
Pr 6,38 2,12 0,55
Ga 10 0,99 82,8 1700
B, -10~, m/h 5,03 14,6 17,5

Results of calculations show, that average value of factor mass-exchange in a
steam phase at stripping the above-stated fractions water steam has made 5,52-10°
m/h, and value of factor mass-exchange at stripping in steams LG - 15,1-10° m/h,
steams HG - 18,8-10° m/h.

In an interphase interface layer there is a sharp change of concentration of
diffusing component; as in this area of a stream speed of process is defined by
molecular diffusion, the role convective diffusions is small. This results from the
fact that on border of section of phases braking action of power of a friction
between phases and power of a superficial tension amplifies.

We define by settlement a thickness of the boundary film created by
hydrocarbon stripping agents (by steams LG and HG) and WS at distribution of
fractions fr.1, fr.2 and fr.3.

Results of definition of a thickness of a boundary film, organized various
stripping agents and values Schmidt's criterion (Sc), Reynolds (Re) and Sherwood
(Sh) are systematized in table 3.

The received results show, that at distribution of fractions fr.1, fr.2 and fr.3 an
average thickness of the boundary films created traditional and alternative agents,
has made: water steam of 4,2-10° m, and steams LG this indicator has decreased to
0,46-10"° m and steams HG - to 0,34-10° m.

With a research objective of mass exchange at stripping fractions of OGC mix
calculated the factor mass transfer. Use of the traditional stripping agent shows
average value of factor mass transfer £ [m/h] at distribution fr.1 - 1168,3. The same
parameter has following values at use of the hydrocarbon stripping agent: steams

LG -1509,9 and steams HG - 1716,5.
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Table 3
The thickness of a boundary film created by stripping agents

Proportion Stripping agent | Sc | Re:107 | Sh-10*| &, mkm
component

Fr 1 WS 1,765| 2,38 1,11 4,49
' Steams HG 0,415| 353 13,7 0,36
WS 2,039 | 2,38 1,20 4,17
Fr.2 Steams LG 0,606 | 24,2 10,5 0,47
WS 2,282 | 2,38 1,27 3,95
Fr.3 Steams LG 0,684 | 242 11,2 0,45
Steams HG 0,555 35,3 15,9 0,32

The third chapter “Influence of the intensifying factor on technological
indicators of dry distillation of liquid hydrocarbons” is devoted questions of
research of influence of the intensifying factor on technological indicators of dry
distillation of liquid hydrocarbons. Change of the traditional stripping agent on the
hydrocarbon promote factor increase mass given in a steam phase, to reduction of a
thickness diffusion a boundary film and to improvement of others warmly - and
mass-exchange indicators of process of distillation of a OGC mix.

Intensification degree of mass given 1, = B, /B, .. is defined in the form of

the relation of values of factor mass given in hydrocarbon stripping agents (f;..) to
value of this indicator in WS (f,,,.). The received results of research on application
of hydrocarbon steams instead of the water steam, used as the stripping agent,
show increase of factor of mass given in hydrocarbon steams on the average on 3,2
times.

On fig. 1. results of definition of degree of an intensification of mass given in
a steam phase are resulted at stripping fractions OGC of a mix with use of steams
LG and HG as the stripping agent rather WS.

We define degree of reduction of a thickness of a boundary film in a steam
phase (I ;) at application of hydrocarbon steam for stripping distributed fractions
(fr.1, fr.2 and fr.3) is received, the relation of this thickness, organized by WS
(dw5) to a thickness of a boundary film, organized by hydrocarbon (J,.) steam
(1;=96,,/6,.). Reduction of a thickness diffusion films is visually resulted on fig.

2. Results of calculations show, that reduction of a thickness of boundary films
rather WS at stripping with use of steams LG makes 8,82 times, and at application
of steams HG - 12,41 times.
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Certain parameters of mass given at stripping fractions of oil-gas-condensate
mix will serve as parameters for definition of degree of an intensification factor
mass transfer. As distributed components there were mix fractions OGC fr.1, fr.2
and fr.3, the traditional stripping agent - overheated WS. Steams LG and HG are
serve as alternative stripping agents for intensification research mass-exchange.
The factor relation mass transfer at application as the stripping agent of
hydrocarbon steams (k) to factor mass transfer at application WS (%, ) shows
increase degree of mass transfer 7, =k, /k,, (fig. 3). The analysis of the diagram

resulted on this drawing shows that at application of the hydrocarbon stripping
agent the factor of mass transfer has increased rather WS on the average by 25 %.

Results of researches of heat exchange at distillation of liquid mixes show,
that application of hydrocarbons as stripping agents allows to intensify process of
heat exchange in a steam phase. A factor parity heat exchange in hydrocarbon
steams (o) to value of this parameter in water steam (a,, ), shows degree of its
increase (/,). Considering, that as a part of hydrocarbon stripping agents basically
hydrocarbons with quantity of atoms of carbon from Cs to C,y the average of
degree of increase in their factors heat given makes 7,2 times (table 4).
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In the course of rectification
the stripping agent is directly
entered into weight of an
overtaken liquid that leads to fall
partial pressure which
hydrocarbon steams that the liquid
has begun to boil should have; it
allows to conduct distillation at
lower temperature. As the
stripping agent any can be used
any chemically neutral or as they
say, Inert gas or steam, for
example nitrogen or carbon
dioxide. However there are the
additional problems connected
with the subsequent catching of
this gas or steam and its branch
from hard to fluidized, in these
conditions, distillate.

The basic scheme of carrying
over of substance between phases
is presented on fig. 4. Thus in a
liquid phase concentration of a
considered  component  more
equilibrium, i.e. the component

passes from a liquid phase in a steam phase. Substance carrying over to border of
section of phases is carried out by two ways:

Table 4

Values of factors heat exchange in a steam phase for water steam
and hydrocarbons at 0,26 MPa 473 K

Steam phase a, j/(m*K) I,=ala,,
Water steam 27,03 -
Ethane 55,39 2,05
Propane 76,31 2,82
Butane 83,28 3,08
Pentan 90,77 3,36
Geksan 98,95 3,66
Heptane 227,88 8,43
Octane 255,02 9,43
Nonane 271,73 10,05
Decane 277,32 10,26
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convective diffusion, i.e. as a result of movement of macroscopically particles of
the given phase, and molecular diffusion - as a result of movement of molecules
through a layer of the given phase. Therefore in each phase distinguish a kernel, 1.e.
The basic part of a stream of the given phase in which substance carrying over is
caused, mainly, by convective diffusion, and interfaces in the thickness o, and o,,
adjoining border of section of phases where mass transfer is caused, basically by
molecular diffusion. The role of this diffusion amplifies as approaching border of
section of phases. The thickness of an interface depends on speed of movement of
phases. As in a kernel of a stream of a particle of substance intensively mix up, in
conformity of two film models mass transfer is considered Lewis-Uitmen, that
within a kernel of a stream of concentration do not change (fig. 4), and all changes
of concentration in each phase occurs within an interface.

Value of density of hydrocarbons and mineral oil takes a special place for
their qualitative characteristic. The great value has this indicator also at
constructive-settlement researches, and for practical work on places of
manufacture, transportation and consumption of mineral oil. The density of oil, a
gas condensate, their mixes, distillate fractions, easy and heavy gasoline, and also
black oil was defined by two methods - with use aerometry and density bottle.
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a - a steam phase - water steam; b - a steam phase - hydrocarbon steam,
Jyx, 0, - a thickness of a boundary film according to liquid and steam phases; F - an
interface of phases, x and x,, - concentration accordingly in a kernel to a liquid
phase and equilibrium concentration with it

Fig. 4. Two-film model mass transfer Lewis-Uitmen

From the analysis of results of laboratory researches follows, that with
increase in quantity of oil as a part of a mix oil/gas condensate density will change
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within 752,1 - 822,7 kg/m’ (at definition by aerometry) and within 755,0 - 823.1
kg/m® (by definition density bottle). Easy gasoline has density p =718,3 kg/m’,
heavy gasoline p =747,0 kg/m’, a gas condensate p =755,0 kg/m’, and black oil has
density p the =947,9 kg/m’, considerably exceeding density of oil - 823,1 kg/m”.

In wider interval of temperature, i.e. to 300 °C, dependence density (kg/m’)
from temperature by A.K.Manovjan's equation

ph =1000p2" —0,58- (1 —20)/ p2* — (¢ ~1200- (2" ~0,68))- (¢ — 20)/1000 7

The viscosity factor is one of the basic physical and chemical constants
characterizing substance in a liquid and gaseous condition. Results of researches
testify that with increase in a share of a gas condensate as a part of a mix (oil + gas
condensate) kinematic viscosity decreases from 2,58 to 0,66 mm?/s. Black oil has
kinematic viscosity v =5,0 mm?®/s, it almost in 2 times is more than viscosity of oil
v =2,58 mm?/s. Easy gasoline has kinematic viscosity v =0,59 mm?/s, and heavy
gasoline v =0,71 mm?/s.

Apparently from table 5 with increase in number of atoms of carbon in a
molecule of steams and hydrocarbon gases reduction of an indicator of dynamic
viscosity is observed.

Table 5
The table dynamic (#) and kinematic (v) viscosity of liquid and gaseous
hydrocarbons at temperature 200 °S

and pressure 0,26 MPa
No Hydrocarbons Gas, Liquid, Gas, Liquid,
) u, mkPa-s u, mkPa-s v, mm?/c v, mm?/c
1 Water steam 16,2 — 12,6 —
2 Steams LG 8,56 153 1,24 0,264
3 Steams HG 8,14 164 0,88 0,271
4 Fraction 1 8,56 153 1,24 0,264
5 Fraction 2 8,16 159 0,85 0,272
6 Fraction 3 7,98 169 0,63 0,279

Laboratory definition of thermal properties is a rather difficult business.
Proceeding from it, in the course of calculation of technological parameters the
generalised empirical formulas or schedules are applied. Thermal properties of
hydrocarbons depend on their molecular structure, a structure of molecules and
external conditions. These indicators of hydrocarbon mixes and their fractions
depend on corresponding properties of components, are closely coordinated to
density, molecular weight, average temperature of boiling of hydrocarbon.

At thermal capacity definition for straight-run distillate fractions Watson-
Nilson formula has the best results. It includes the most necessary physical and
chemical parameters of investigated hydrocarbon.
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= (1,46538+0,230274:K,,) - ((0,6811-0,308 ,015) +

+(0,000815-0,000306- '015) (1,8-t+32)), (8)
where K,, - Watson's considering distinctions in group hydrocarbon structure the
characteristic factor.

Generalizing results of definition of a thermal capacity of liquid hydrocarbons
it is possible to reveal the tendency of decrease in a thermal capacity of
hydrocarbons in process of increase of their density, i.e. increase, as a part of
hydrocarbon mixes, high-molecular components promotes decrease in a thermal
capacity of a mix. In tab. 6 results of definition of a thermal capacity of
hydrocarbons on Watson-Nilsons equation are resulted.

Table 6
Thermal capacity of fractions oil-gas-condensates mixes, kJ/(kg-K)
Fr.l | Fr2 | Fr3 | S8 | Gasoline| H6aYY | Kero- | Light | Heavy
gasoline gasoline | gepe | gasoil gasoil
2,28 | 2,25 11,99 2,29 2,24 2,21 1,98 1,965 1,95

The fractional structure of liquid hydrocarbons is defined by division on
boiling temperatures. Set of an exit (in percentage on weight or volume) the
separate fractions which are boiling away in certain temperature ranges, shows
fractional structure of liquid hydrocarbon.

Definition of fractional structure of all received samples of distillates is spent.
Beginning, 10 %, 90 % and the end boiling temperatures distillate the fractions are
defined received stripping by various stripping agents. Comparisons of indicators
of fractions of the basic experience with corresponding indicators of control
experience are executed. Results of these comparisons show, that 10 % of gasoline
fraction steamed LG distillate off at 84 °S whereas steamed WS it distillate off at
86 °S. Thus also decrease in temperature of 90 % distillate and the end of boiling
of the sample steamed in steams LG on 2 and 3 °S accordingly is observed.

The beginning of boiling of kerosene fraction steamed by steams LG makes
156 °S, and 10 % of the sample is dispersed at temperature of 166 °S whereas
steamed WS these parameters have much lower values - 152 and 161 °S. 90 % of
the sample of the kerosene fraction steamed WS are dispersed at temperature 202
and the temperature of the end of boiling of this fraction makes 222 °S, and the
sample of this fraction steamed by steams LG has lower values of these
parameters, and make accordingly 200 and 219 °S.

The temperature of the beginning of boiling of the diesel fraction steamed by
steams LG, makes, 217 °S, and 10 % of the sample are dispersed at temperature of
233 °S whereas steamed WS the sample has lower values of this parameter - 212
and 228 °S accordingly. Steamed WS the sample of diesel fraction has temperature
distillation 90 % - 309 °S, and the temperature of the end of boiling makes 329 °S.
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Last parameters of the sample steamed by steams LG, have lower temperatures -
306 and 326 °S accordingly.

Thus, comparison of fractional structures gasoline, kerosene and diesel
distillates fractions received by rectification and stripping with application of
various stripping agents (WS and steams LG) shows, that at use of the
hydrocarbon stripping agent clearness of division distillates fractions has raised on
6-8 °S.

The kerosene fraction steamed by water steam, has flash temperature in
closed crucible 33 °S, and steamed this fraction hydrocarbon steam of 35 °S, and
also the diesel fraction has corresponding parameters of 83 °S and 88 °S.

Definition of the maintenance of water in distillates has shown its absence in
them, at application of the hydrocarbon stripping agent, and at application of water
steam the water maintenance has made: in gasoline - 0,04 %, in kerosene and in
diesel fraction - 0,01 %.

The fourth chapter of the dissertation “Experimental research of process of
rectification oil-gas condensate mixes” is devoted an experimental research of
process of rectification oil-gas-condensate mix. In experiences on studying of
influence of the stripping agent 11 samples of a mix with the various maintenance
of oil and a gas condensate have been prepared. In all experiences volume of OGC
mix and the stripping agent was constant. Thus the temperature of the beginning of
boiling of the formed mixes changed from 65 to 84 °S; temperature of the end of

boiling 340 °S.
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Fig. 5. Dependence of an exit of light Fig. 6. Dependence of selection of black
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Volumes of the received light fractions, black oil and loss were measured in
these experiments. Then calculation off change of increase in an exit of light
fractions at the expense of use of hydrocarbon steams instead of WS. From the
analysis of experimental data, follows, that at application of the hydrocarbon
stripping agent instead of WS degree of increase in an exit light distillate fractions
from OGC mixes changes depending on structure of a mix 2,60 + 2,91 % vol. (On
the average 2,75 % vol.). And at the expense of it the black oil exit was reduced
and has made from 9,49 to 6,86 % instead of from 12,05 to 9,22 at use WS. In
drawings 5 and 6 changes of an exit of light fractions and selection of black oil
from raw materials are illustrated.

The fifth chapter “Working out of the industrially-technological scheme of
dry distillation oil-gas condensate mixes with application of the hydrocarbon
steaming agent” is devoted of working out of the recommendation about
industrial application of a method of dry distillation and calculation of expected
economic efficiency.

Working productivity on raw materials of line ELOU AVT-1 Fergana OR
makes an order of 600 thousand t/year. Thus as the evaporating agent 1,65 t/hour
moves overheated steam the expense. In the furnace preliminary strip the raw
materials heat up and arrive in the basic atmospheric column. From steam
superheat, in a column bottom under the bottom plate as the evaporating agent,
moves overheated water steam. Thus it has following parameters: pressure 0,35
MPa, temperature within 415 °S.

For a conclusion of lateral fractions (kerosene and diesel fuel) columns on
ELOU AVT-1 Fergana OR are provided two stripping columns. In each of them,
for improvement quality deduced fractions, giving of water steam is provided. It
has the same parameters, as well as at giving in an atmospheric column.

The rational technological scheme of a supply of the hydrocarbon stripping
agent (HS) in atmospheric rectification and stripping columns of installation AVT-
1 Fergana OR (fig. 7) 1s developed. Steams of gasoline and the stripping agent,
received from top atmospheric column, are condensed, cooled in air condensers (4),
water cooler (3) and arrive in a separator (2).

Gasoline moves for creation of a sharp irrigation of top of a column from this
separator. Easy hydrocarbons from a separator (2) through an additional separator
(1) arrive in capacity for gathering HS (10). Further from it hydrocarbon steams the
compressor (9), through the heat exchanger (8) and the regulating valve, are forced
in a line of the stripping agent submitted in rectification column. The line of water
steam before connection with a line of hydrocarbon steam has regulating
valve. These valves serve for smooth transition of technology from one stripping
agent to another. The first portion HS will be resulted in capacity for gathering of
the hydrocarbon stripping agent (10) of capacity (11). Further, UP pumping by
compressor, overheating in the heat exchanger (8), and also passing through
columns (5,6,7) and a number of condensers and coolers arrives in a separator (2).
From top of a separator (2) hydrocarbon steams arrive in a separator (1) where in
addition separate from a residual condensate, and further from its top easy
hydrocarbons move in capacity for gathering of the hydrocarbon stripping agent
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(10). From this capacity HS through the compressor (9) and the heat exchanger
arrives in rectification columns. Thus, HS it will be circulated in the closed cycle. If

necessary from capacity (11) feed of this cycle by necessary quantity of the
stripping agent will be carried out.

Gasoline and stripping
agent steams

Hydracarbon gas
o’-L|—I- S Raw mm‘e@*
< Y
I = I
P] I
0 N
w11

>
- overheated i
0 @' T stripping agent
10 /N &Y

A g -

1,2 - separators; 3 - water cooler; 4 - air condensers; 5 atmospheric rectification
column K-4; 6 — stripping kerosene; 7 — stripping diesel fraction; § — heat
exchanger; 9 — pump (compressor); /0 — capacity for gathering of the hydrocarbon
stripping agent; /[ — capacity; /2 — pump of an irrigation of top of a column;

I —kerosene; /I — diesel fraction; //I — black oil; IV — the stripping agent, FI — flow
meters, 7/ — thermometers, N — valves

Fig. 7. The basic scheme of a supply of the hydrocarbon stripping agent to
rectification columns AVT-1

The analysis of change of thermal loading on the condenser is carried out at
condensation and cooling of stripping agents at the expense of replacement WS on
HS (tab. 7). The analysis of data of these table shows, that the parity of thermal
loading of the condenser at uses WS (the third column) to thermal loading at use
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HS (the sixth column) makes: /p, = 2100/111=10,8. This indicator, specifies that

WS creates thermal loading to the condenser 10,8 times more than HS.

Table 7

Indicators of thermal loading of condenser AVT-1 Fergana OR
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3 3800 | 1800 47,7 2166 |166,5 7,7 1634 | 1,75
4 4400 | 2400 54,4 2222 | 222 10 2178 | 1,98
S 5000 | 3000 60,0 (2277,5 |277,5 | 12,2 2723 | 2,20
6 5600 | 3600 64,3 2333 | 333 14,3 3267 | 2,40

The analysis of the diagramme resulted on fig. 8 show, that with increase in
the expense of the stripping agent with 2 to 6 % the thermal loading rendered WS,
the general increases with 1200 to 3600 kW (the first column), and thus, in a mix
with petrol steams, from 3200 to 5600 kW (the second column). And at application
HS the condenser is loaded from 111 kW to 333 kW (the third column), the
general thermal loading, in a mix with petrol steams, changes with 2111 to 2333
kW (the fourth column).

The parity of thermal loadings of stripping agents (the third and sixth
columns) to the general thermal loadings created by mixes of stripping agent and
petrol steams (the second and fifth columns), defines its share in the general
thermal balance (the fourth and seventh columns). These calculations of process of
condensation, show (fig. 9), that a share of thermal loading of water steam makes
from 37 to 64 % (dark columns) general thermal loading, and at use of the
hydrocarbon stripping agent, this indicator makes only 5-14 % (light columns).

The analysis of process of condensation shows, that at the expense of the
stripping agent of 2 % thermal loading to the condenser created by mix HS and
steams of gasoline of 1,52 times less than the loading created by a mix of steams of
gasoline and WS. At achievement of the expense of the stripping agent of 6 %, this
indicator increases to 2,4 times, i.e. at use HS as the stripping agent, the condenser
will accept thermal loading 2,4 times less than at application of water steam (the
ninth column of table 7).
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The spent comparative is material-thermal balances testify that application of
technology of dry distillation of OGC mixes promotes decrease in heat power

expenses for 66,4 % at the expense of replacement and recirculation the stripping
agent.
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Fig. 9. A share of thermal loading of

Fig. 8. Thermal loading of the the stripping agent in the course of
condenser depending on the applied condensation depending on the
stripping agent and its expense applied stripping agent and its
expense

The sixth chapter “Economic efficiency of application of dry distillation
oil-gas condensate mixes” is devoted calculation of economic efficiency of
application of this method in the conditions of AVT-1 Fergana OR. The
calculations of expenses connected with steaming agents in existing technology
and dry distillation are carried out. The analysis of this calculations shows, that
heat-energy expenses at dry distillation makes on 66,4 % less than at present
technology.

The annual expense overheated water steam on line AVT-1 Fergana OR (at
333 days of operation in a year) makes 13 200 t. Results of calculation of expected

economic benefit of application of a method of dry distillation oil-gas-condensate
mixes are resulted in tab. 8.
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Table 8

Results of calculation of expected economic benefit of application of a
method of dry distillation oil-gas-condensate mixes in the conditions of ELOU
AVT-1 Fergana OR

Cost of Annual
Economic efficiency Unit of |Quantity unit, economy,
No .
indicators measure thousand | thousand
sum sum
Reduction of expenses by Gkal/
1 |[creation of the unpicking agent car 9240 46,365 428412
- overheated water steam Y
o | Imereaseinanexitoflight | 0o | 3700 | 7942 | 2463608
fractions
3 | Reductionofexpenseson |0 | 13500 43 56760
recuperation sour waters
4 | Reduction of expenses of the | w00 1907702 | 01385 | 28779
electric power by condensers
Elimination of ablation of
5 | gasoline by a condensate of | t/year 13,2 1051 13873
water steam
6 | Total annual economic benefit 2991432

Along with economic benefit of its introduction of technology of dry
distillation, the economy of resources also is reached and ecological conditions of
environment improve, and also efficiency of regeneration of heat increases and the
expense of turnaround water decreases.

CONCLUSION

1. On the basis of an intensification mass-exchange processes by replacement
of the traditional stripping agent (overheated water steam) on hydrocarbon steams,
scientific bases of new technology for the first time are created - dry distillation
oil-gas-condensate mixes in rectification column to a column, allowing to save
heat power expenses for 66,4 %.

2. Researches of a thickness boundary diffusion films at rectification oil-gas-
condensate mix with use of hydrocarbon stripping agents have shown, that a
thickness of these films, on the average in 10,6 times there is less than thickness,
formed by water steam.

3. The analysis of application as the stripping agent of hydro carbonic steams
instead of water steam at distillation oil-gas-condensate mixes, has shown, that the
factor increase mass given in a steam phase has averaged 3,2 times.
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4. Degree of increase of factor mass given at rectification oil-gas-condensate
mixes has averaged of 1,25 times depending on the applied stripping agent and
distributed fraction.

5. The technological scheme of a supply of hydrocarbon steams in
rectification columns for distillation carrying out recirculation is offered a mix,
thus there is a possibility of reduction of the expense of the stripping agent on 11,7
%.

6. The technology on a basis recirculation of hydrocarbon steams which has a
number of advantages is developed energy-saving: an exception of application of
water steam, increase in an exit of light fractions, absence of a moisture in fuel
fractions, reduction of power expenses in the course of condensation; elimination
of ablation of petrol fraction by a condensate of water steam, increase in selection
of fuel fractions at 2,67 %, reduction of corrosion of equipment, improvement of
ecological conditions of manufacture, etc.

7. Optimum conditions of carrying out of process of rectification are
established at application of technology of dry distillation of oil-gas-condensate
mixes with use recirculation 1,46 t/hour (on 11,7 % it is less than water steam)
hydrocarbon steams instead of water steam.

8. Improvement of clearness of division distillate fractions on 5-7 °S is
established at use of the hydrocarbon stripping agent in comparison with water
steam at the expense of intensive mass given between steam and liquid phases.

9. Decrease in thermal loading in the course of condensation more than in 10
times is shown at use of the hydrocarbon stripping agent in comparison with water
steam at the expense of the superiority thermal properties of the alternative
evaporating agent.

10. Settlement annual economic benefit at the expense of application of a new
method of dry distillation oil-gas-condensate mixes for line ELOU AVT-1 Fergana
OR productivity on 600 thousand tons raw materials in a year makes more than
500 million sums.
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