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B aannoii pabote Xxpomarorpapuueckuy MeTonoM OnpeieieH rpynmnoBoH U HHAMBHIYAbHbI YITIEBOR0PO.-
Hblii COCTAB YTOILHBIX IUCTHILIATOB C TEMIEpATy poii Kinenus o1 453 1o 593 K. Jlerkokunsias gpakuus B ceoem
cocrase coleprut -napadmiist 35.8%, uzo-napaduisl 16,3 %, apoMatiteckue yrieBonopoibt 25 %, Hadyrerbl
14.2%. oneuub 8.1%. unkiooiedunst 0.6% Bo ¢pakunn ¢ Temneparypoil kunenus 453-593 K coaepxarcs
fnapadiinoasie, HAGTEHORbIE N APOMATHYECKHE YINIEBOLOPOaLL B ocHORHOM C, ~C, coctasa. Paspabotad u cuTe-
HIPOBAK BRICOKO WD DEKTHBHLIT KaTATHIATOP /1% APOLECCOB MPOOTHCTKH H 001aropaknBanug (Pakiun yroib-
HOTO AMCTIIINTA TYTEM HAHECEHHS KOMILIEKCOB MOAHOAEH- # KOOAILT-IYMAT HA NOBEPXHOCTh CKEASTHOIO HHKE/IA.
Ha 7% Mo-I'y/Ni-Re karammsatope Buixon Oenszunooii (pakunn sospacraer ac 51,6%. ITpn yrom nHadmonaertcs
WIMEHCHHE TPYTIIOBOTO YITICBOLOPOIHOTO cocrasa Gen3nHoBoil ¢pakuun. Ha paspaboranubix karanusaropax o6-
PAIVIOTCH BBICOKOKAUECTBEHHBIE KOMIIOHEHTbI MOTOPHOTO TOILTHBA, OTBEUAIOLIME IKONOTHYECKHM CTaH1apTam.

Kiwuesbie c1oBa: KATATHIATOD, CHHTETHYEeCKOe AHIK0e TOILTHBO, nac'moﬁpamna'reﬂh. CHHTEeTHYeCKan I!e@Tb,
NMOTEeHITHAT

COAL HYDROPROCESSING DISTILLATE MOTOR FUELS

Kairbekov Z.K., Dzheldybaeva .M., Smanova B.S., Myltykbaeva Z.K., Ospanova K.A.
SRI «New chemical technologies and materials» in the Kazakh National University,
Al-Farabi, Almarty, e-mail: niinhtm@mail.ru

In this paper chromatographic method defined group and individual hydrocarbon composition of coal
distillates with a boiling range of 453 to 593 K. Low-boiling fraction in its composition comprises n-paraffins
35 8%. 1so-paraffins 16 3%, aromatic hydrocarbons 25%, 14,2 % naphthenes. 8.1 % olefins, 0.6 % cycloolefins In
the traction having a boiling point 433-593 K contains paraffinic, naphthenic and aromatic hydrocarbons, mainly in
the € ~C, structure. Designed and synthesized highly efficient catalyst for hydrotreating processes and upgrading
coal distillate fractions by applying complex molybdenum and cobalt-humate on the surface of skeletal nickel 7%
Mo-Gu/Ni-Re catalyst yield of the gasoline fraction increases to 51.6%. At the same time there is of hydrocarbon
composition ol gasoline fraction Developed catalysts formed on high-quality components of motor fuels to meet

environmental standards

RKeywords: catalyst, synthetic liquid fuel, pastoobrazovatel, synthetic oil, potential

Hauano XXI Beka o3znameHoBanochL pes-
KHUM VBeIHYEHHWEM LeHbl Ha Hed)Th, CBA3aH-
HbIM C HanpsxXeHHoW noaMTHyeckoil obcta-
HOBKOH B page He(TenoObIBAlOUIMX CTpaH.
Ilpenmerom wHpokux aedatoB cran Takke
MPECTOALLHIA cral MHPOBOH 100bIYH HePTH
1 BHOBL OXKHBMJICS MHTEpPeC K 3aMeHe HedTH,
KaK OCHOBHOTO YHEPrOHOCHTENA Ha albTepHa-
THBHbIC MOTOpPHblE TOIUIMRA, MPOM3BOAHMBIE
W3 NpUpOHOro raza, ymis, Topda, paznuuibx
OpraHHyeckHuX 0TXOI0B U T.1.

OkHnaeTcs, 4To NMPOM3BOACTBO CHHTETH-
yeckux sknaknx torne (CTXK) B Snukaiiee
BpeMs CTaHeT 4acThbio CEKTOpa MEeXyHapoj-
HOI He()TAHOIH M ra3oBOH MPOMBILLITEHHOCTH.
JlBe BaxHeilIME MPEANnOChIIKH /18 pa3BUTHA
TexHonoruit npouzsoacTea CTX B Mmupe — 370
HCTOleHHE 3anacoB HedTH W Bo3pacTarolme
IKOJIOFHYECKHE TpeOOBAHUA K MOTOPHBIM TO-
naueam. K 2020-my roay nortpednenue Hed-
TH W He()TENPOILYKTOB B MMpE BO3pAcTeT, MO
paznuuHbiM oueHkam, Ha 20-50%. Muposas
JHEepreTHyecKkas CHTyalMs OaeT OCHOBaHHE
MPOrHOZHPOBATE KAK MHUHHMYM COXpaHEHHE

WM, CKOpee Bcero, MOBbLILIEHHWE crpoca Ha
sHeproHocuTesnn. O0beM cripoca Ha HUX OyneT
OTPAaHUYHBATLCA TOMbKO MX KOHKYpPEHTOCIO-
cobHocTeio [1, 2].

Leas wuceaesoBanns — onpeaeieHue
ONTHMAIbHBIX  YCIOBHH  KaTAIMTHUYECKOTO
MOy eHHs KHIKUX MOTOPHBIX TOMIHB. M3-
Y4MTb [MpoLecc ruaponepepaboTKH Yroib-
HbIX aucTiaTos Ha Mo-TI'y u Co-TI'y/Ni-Re
Karajau3aropax.

MaTepna.ﬂm H MeTOAbI HCCJIeI0BAHNA

Marepuanom Hceile0BaHua ABIAIOTCA KaTalH3aTo-
pbl npouecca M yroib KyHbMHHCKOrO MECTOPOKICHHS
(Wi—15.4%. A'—7.8%, V¥ —34.7 %, C4 - 62,1 %o, H —
3.3%. N + O —24.5%, 8% —0,3%, A'=7.8 < 10; ar.
coor. H/C=1,0>06.% =09<3.%,=527>2). 301a
KyHBEMHHCKOTO YITISL HMEET CC/YI0MMI XUMHYECKHIT Co-
cran: 47,5% Fe,0,, Ca0, MgO, TiO,. SO,, a cymmaproe
conepkanne Si0,, AlLO, npesbumaet 36.1 %.

Ckenernulii Hukens nonywanu w3 Ni-Al cruiasa
(1:1) nyrem BblIEIAUMBAHUA ATIOMHUHHA PacTBOPOM
KOI B rewenne 2 gacor B BoaaHoi Oane. Ilocne wero
METOOM [PONMTKH HaHocHIH KoMmiuiekcsl Mo-, Co-
T'ymar Ha NOBEPXHOCTL CKENETHOrO HUKens. | pynmnosoii

B OVHJIAMEHTAJIBHBIE UCCJIE[JOBAHUSL Ne9,2014 W
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W MHAHBIIY A/1BHbBIT YITIEBOJIOPOHBIH COCTAB YTOIBHBIX
JAHMCTHLIATOR dHAIH3HPOsAT Ha Xpomatorpade Xpo-
marik — Kpuetarn 5000 TOCT-52714 s naGoparophu
HCCHEA0BANNA M KOMIUIGKCHOTO aHAII3A FOpPIOYMX HC-
KOMAaeMbIX M NMPOIVKTOB UX niepepadorku. Onpenenenne
CEpbl B COCTABE CHHICTHYCCKOIO AKMKOTO TOTLTHBA PO~
poanan no FOCT P 51947-2002. ASTM D 4294-98 na
ammapate «Cnexrpockan Sy». JLia onpelenenus Uenoib-
3YIOTCA KIORCTA 1 TepMobymara.

Pe3yibTaThl HECI€10BAHUS
1 HX odcyxKIeHHE

Jlns oueHKM yrel B KauecTBe ChIpbs LIS
PasIMyuHbIX TEXHOIOMMYECKHX [POLIECCOB BakK-
HO YUMTBIBATH (PH3MKO-XHMHUYECKHE CBOiicTBa
M CTPYKTYPY HX OpPraHWYeckoil Macchl, Tak Kak
MMEHHO THMH (paKTOpaMH OnpeIesiseTcs peak-
LIMOHHAZs CIIOCODHOCTD VITISH, B 4aCTHOCTH B MPO-

LIeCCE KaTATHTHYECKOH MIPOreHH3aLMH ¢ LENbio
MOJIY4EHHA CHHTETHYECKMX XHIKHX TOIUIHB,

Ha ochoBanuu Gonbwioro oneira paboTel
CO CKeNIeTHBIMH KaTalHu3aTopaMu Mbl HCIIOJIb-
30BaM WX MPH THAPOOYUCTKE YTIEBOAOPO-
HOro cbipbsi. Ha npeanpuaTHaX XHMHUYECKOH
i HedTenepepabareiBatolell MPOMBILLIEHHO-
CTH LIMPOKO MPUMEHAIOT MOAM(PHLIMPOBAHHbIE
CKeneTHele Karanusatopbl Ha ocHoBe Ni-Al
cnnasoB [3-5]. .

B nanbHeiimem Hamu ObLT MPOBEAEH Npo-
[IeCC THAPHPOBAHUA W FHAPOOMUCTKH «CHH-
TeTHyeckoil HeTH — 1», nMony4yeHHOH nocne
OKHKEHHMsl yIiis, Ha HaHeceHHbIX Mo-I'ymar
u Co-I'ymar/Ni-Re karanuzaropax B Karanu-
THYECKOH «yTKe». Pe3ynbraThl HcCNeNOBaHUA
npuBeaeHbl B Tabm. 1.

Taduauna 1

Inapuposatie «cuaTeTHYecKoi HedTH-1» Ha Mo-T'y u Co-T'y/Ni-Re karanuzaropax

BbIXO/ JKUIKHX NPoay KToB, Mace, %o OcTaToK, Morepn,
Karanusarop n0453K | 453-523K | 523-593K | X, mace, % macc, %
Ni-Re 20.0 17.7 2.9 40.6 53,0 6.4
3% Mo-T'y/Ni-Re 17.5 10, 17.0 44,5 46,1 9.4
5% Mo-T'y/Ni-Re 29.5 10.2 1.3 51.0 45,7 33
7% Mo-T'y/Ni-Re 25,1 10.7 14.3 50,1 45,0 4.9
3% Co- 'y/Ni-Re 163 73 21,0 44,5 46,1 9.4
5% Co-I'y/Ni-Re 18.8 123 12,2 433 48,0 8,7
7% Co-Ty/Ni-Re 217 12.6 21,7 56,0 37.3 6.7
T4 CoT N 32,8 13.8 142 60,8 342 5.0

Kak nokasblBalOT pe3ynbTaTbl HCC/Ie10Ba-
uuit, Ha Mo-I'y. Co-I'y/Ni-Re karanusatope
MaKCHMaIbHblil  BbIXO/A JKMAKWX [POIYKTOB
coctaensier 51,0-56%. Boixoa KHAKHX Tpo-
AYKTOB YBeJNumACA HA HaHeceHHOM 5 % Mo-
I'y/Ni-Re n na 7% Co-T'y/Ni-Re. Kpome Toro,
MIPOHCXOINT YBeMUeHHe A0au OeH3HHOBOH
(hpakuuu B A MIKOM NPOMYKTE HA HAHECEHHOM
5% Mo-I'y/Ni-Re karanuzatope no 29,5 %,
aHa 7% Co-I'v/Ni-Re ysemnuuncs o 21,7 %.
Ilpn 01HOBPEMEHHOM HAHECEeHMM ITUX Kara-
JIU3ATOPOB BBIXO/T XKHUJIAKHX MPOAYKTOB YBE/IH-
yupaetcs 10 60.8%, a OensuHoBas (pakuua
10 32.8%.

Jlanee noayueHHYl Tocie  OKHXKEHUA
¢dpakumn (353-453 K) ruapuposanyu Ha HaHe-
cennblx Mo-Ty/Ni-Re karanusaropax. [lony-
YEHHBIE PEe3V/ILTAThI pUBeaeHsl B Tad. 2.

Kak 1oka3biBatOT pesy/ibTaThl HCcleIoBa-
HHA, BBIXOA HAKHX MPOLYKTOB YBe/lHYHBaET-
¢ 10 91.5%, MakcumanbHblil BbIX0A Habnwo-
naetcs Ha 5% Mo-I'y/Ni-Re karanmszatope.
Cnenyer oTMeTHTb, uT0 Ha 7% Mo-['y/Ni-Re
KAaTaln3aTope BBIXOA KHIKHX MPOJYKTOR CO-
crasnseT 88.5%, a BbIxoA OeH3MHOBOH (pak-
UMK Bozpoc aaxke 10 51,6 %.

uapuposanue ¢Qpakumn 353-593 K Ha
5% Mo-I'y/Ni-ckeneTHoM KaTanusatope npo-
TEKaeT B HECKOJIBKO pa3 ObICTpee, 4eM B IpH-
CYTCTBHH APYIHX Karaiuzaropos (Tabn. 3).

Ha pucynke u B Tadi. 3 npuBeleHbl [1aH-
Hble THAPUpOBaHMs OEH3MHOBOH (hpaKuUnH
B PACTBOpPHUTE/IE 3TAHONA M «CHHTETHHYECKOH
HedTu — 1» Ge3 pactBoputens. Pacxon sojio-
poaa Ha 5 M1 OeH3MHOBOIH (ppakiMM ¢ pacTBoO-
putenem coctaBui 45 mia (kpusas 1), Ha 22 M
«cHUHTeTHHecKylo HedTh — I» Oe3 pacTBopH-
tens (kpuBag 3). Hoavoe wmcno 6eH3MHOROM
(pakuun ymensiuaercs ot 109.5 no 102,4 (no-
ce ruapuposanus) r /,/100 r Tonnusa.

[ToTeHUHOMETPHYECKHE KPHBBIE MMOKa3bl-
BAIOT, YTO B HA4asle F’HAPUPOBAHUSA NOTEHLIHAI
Karaqn3atopor cmernaercsa Ha 80 MB, urto xa- -
pakTepHo npH HacbieHnd > C = C < -cBA3M,
3areM [MOTEHLMAll KaTajau3aropa CMEIlaeTcs
B KATOIHYH 00nacTh, JOCTHras MOYTH 3Haue-
HMA MOTEHIHaNa HacblleHus. Takoi X0 KOH-
BEPCHOHHBIX M MOTEHLMOMETPHYECKHX KpH-
BbIX CBHMIETEIbCTBYET, MO-BHIMMOMY, O TOM,
YTO HerpeaelbHble COeIMHEHHs B OEH3HHE
HUMEIOT pa3Hblii XHMUYECKUI COCTAB H pasHyo
aIcCOPOLMOHHYIO CIIOCOOHOCTS.

B FUNDAMENTAL RESEARCH Ne9,2014 W
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Tadauua 2
BbIXo1 AHAKHX NIPOAYKTOB Mocne ruApuposanus Gpakimu 353-593 K ‘
«CHHTETHYeCKOH HedTH — 2» Ha KaTanmzarope Mo-I'y/Ni-Re
BbIx0z KHAKHX NPOaYKTOB, Macc, % Ocrarok, | Tlotepw,
Karanusarop n0453K | 453-523K | 523-593K | Y .. | macc,% | macc,%
LHEOHT 4.8 T 35,0 47,5 46,6 5,9
3% Mo-I'y/Ni-Re 44,7 22,0 18,4 85,1 8,2 6,7
3% Mo-T'y/Ni-Re 48.4 28,3 14.8 91,5 4.8 3,7
7% Mo-T'y/Ni-Re 51,6 17.8 19,1 88,5 7.8 3.7
Tabanna 3
IMapameTpbi ruaporeHu3auun dpakuum c T =353-593K
B npucyTcTBim 5 % Mo-T'y/Ni-Re-karanusaropa (P-am., T'=293K)
5 ma dpakumu 22 «CHH.
_ Hox. | (353453 K) + 25 mn | 22 M1 dpaKuui HeQTh —
[okasarens ChIpbe sTaHona + 5% (351\‘/’!;?3 flrfl}l-.llig v I»+5%
Mo-I'y/Ni-Re Y Mo-I'y/Ni-Re
Pacxon onopona. n - 45 35 66
CropocTh rHAPUPOBAHNA,
em H /mun = 8.3 7.6 48
Beanunna cmetenys . 80 B _
norenunana, AL, Ms
[Tnotnocts npu 293 K, r/iem’ 0,7797 0,7834 0,6985 0,7865
Hoanoe uucro, r /,/100 ¢ 109,5 102,4 104,5 103,7
Ilokazarens npenomnenus ne, 1,4348 1,4390 1,4407 1,4378
Conepxatnue cepsl, % mace 0,0478 0,0291 0,0377 0,4467

Taxum oBpasoMm, BrAepBble nNoOKa3aHa

[lo nanHeIM rasoxpomarorpaduueckoro

MPHHUHIHANBHAS  BO3MOXKHOCTb  THAPO-
OYHCTKH OCH3MHOBOH ()pakUHM, MOny4eH-
HOIl 13 AMCTUANATOB KyHBMHHCKOrO yrns
B MATKHX  YCIOBHAX HA CKEJIETHBIX Ka-
Tanusaropax.

Xpomartorpaduueckum metonom Gbul He-
ClleloBaH HHAMBUYabHbIH W TPYTINOBONH co-
craB OeH3nHOBOM Qpakumuu. Pesynsrarsl Mc-
Clie/l0BaHNA NIPUBEIEHbI B Ta0m. 4.

aHalu3a B 6eH3MHOBOI (pakUMK, NOSYUEHHOT
runporennsanueii yris na Mo-I'y u Co-I'y/Ni-
Re karanuszatopax, OTMEU€HbI OYEHb CHJIbHbBIE
M3MEHEHHA 110 COCTaBY M0 CPABHEHMIO ¢ O6eH-
3UHOM, MOJTy4eHHBIM Ha 1eonuTe. Kak ussecr-
HO, BBICOKOE colepiaHue rnapadMHOBbIX yrie-
BOIOPOJIOB B OEH3MHE HEKeaaTelbHO, TaK KakK
COCOOCTBYET CHUKEHHIO IKCIUTYATALIUOHHBIX
XapaKTepHCTHK MOTOPHBIX TOTLIHB.

Tadauua 4
Brinsauue npHpo/ibl KaTaIM3aTopa Ha CoOCTaB GEH3MHOBO! (pakuMK Mocse ruAPOOIHCTKH
ConepiaHue yImeBogopoIos
- 5 %Mo- Smn 353-
%Mo-Ty / 22mn 353-
Kr |27 7%Mo-Ty/| Ty+7% | 453K+5% =
YieRanopoab ueo I(\Ic';tie Ni-Re (cun. Mo-Ty/ | Mo-T'y/Ni-Re, 59?1-5 R{Si.{;f:lo-
T | i 1y | O~ | e e | p s r | g
[Tapaduusi 35.8 23,2 14,7 13,6 28,3 29,4
H3onapadunnl 16,3 28,7 26,0 19,6 19,6 36,2
APOMATHIECKHE 250 | 216 34,1 422 232 15,2
[JIEBOI0PO/IbI ' ’ ) ’ ’
Hadrenn 14,2 16,2 14,8 16,9 16,4 11,7
Onedunel 8.1 4.8 6,8 5.6 11,0 6.4
Lluknoosedunbl 0,6 52 3.5 2,1 1,5 1.0
Jnensi - 0,3 0,07 - - 0,01
OKTaHOBOE YHCIO 69.4 T2.7 T73 82,3 T1.7 73,6

B  OVHJIAMEHTAJIBHBIE UCCJIEJIOBAHUST Ne 9.2014 W
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Temneparypa 293 K, koin4uecTBO Karanu3aropa I &
| — 5 ma ppakuun (353453 K) + 25 ma dTaHona + 5% Mo-I"y/Ni-Re

2 — 22 ma pakuuu Temm. kum. 353-593 K+ 5% Mo-I'y/Ni-Re

3 — «cuHTeTHUecKas HedTh — 1» + 5% Mo-T'y/Ni-Re

Kongepcuoiisie u ROMEHYUOMEMPULECKHUe KPUSble 2HOPUPOSANIIA Benzunosoll hparyuu

[To AaHHbIM XPOMATOrPAPHYECKOrO aHaNN3A
MOYKHO YBIIETb YMEHbLICHHE 101 napaduHo-
BbIX YIIeBonopoaos ¢ 35,8 no 13.6%. Cnenyer
OTMETHTH YMEHBILICHHE KOJIMUECTBA relraHa (ot
5.25 no 3,21%) okrana (ot 7,47 10 4,32%), Ho-
Hana (ot 7.572 no 0.35%), aekana (ot 7.60 1o
1,71 %) n yuaekana (ot 5,97 10 0,88 %).

B ruapoouiileHHoM OeH3UHE MOKHO YBH-
NeTh 3HAYNTENbHblE M3MEHEHHs KOIHYECTBA
mapapuHOBbIX yrnesogoponos. Ecan B co-
craBe GeH3HHOBON (pakii. NONyHEHHOH rH-
JporeHn3alineil YI/is Ha KaTaan3aTope LeomuT,
66110 31 n3onapadHOBBIX YITICBOIOPOAOB, TO
B ruapoounutertom Oensune — 53. Conepika-
HHE HEKOTOPBIX MapaduHOBbIX YIIEBOLOPOAOE
yBeAnunaoch B 2—5 pas. B ruapoouniieHHOM
GeH3uHe OOHapyKeHbl He NPHCYTCTBYIOLLHE
B MCXOAHOM YI/IeBOA0pobl. Ecin KomuecTso
3-3TWINEHTaHA B HCXOAHOM OeH3uHe Obllo
1.37%, TO B rHAPOOMMUIIEHHOM 3TOT YKasa-
tens ypennumiacs a0 3.03%. Dtu aanHbie
CBUIETEILCTBYIOT 0 ToM, uto Ha Mo- u Co-

I'ymar/Ni-Re karanusaropax npoTeKkaioT mpo-
Hecchl ruapokpekunra H u3omepusaunn. [lo
CPABHEHHIO C OKTAHOBbIM YHCIIOM MCXOAHOTO
fenzuHa (69.4) OKTaHOBOE YHMC/IO THAPOOUH-
mentoro Ha Mo- u Co-I'ymar/Ni-Re karanu-
3atopax Gensuna yseanuwiocs no 82.3. Ecnn
B cocTaBe OEH3HHA, MOTYHEHHOTO B IPUCYT-
CTBMM LIEOJIMTA. COIEpIKAHWE APOMATHUECKHX
VINeBo10poaoB coctasuo 25,0 %, 10 Ha Mo-
1 Co-I'ymar/Ni-Re karanusatopax OHO YyBe-
nuumnock o 42.2%. Cnenyer OTMETHUTB, HTO
KOJIMUECTBO ApOMaTHHeCKUX YIIEBOAOPOIOE
Bo3pocsio ot 26 1o 36. Coxepxanue OeHzona
Npv MpOBEJCHUH NpOLECCa HA HAHECCHHbIX
Karannzaropax ymMeHblniocs. Ecin B cocrase
GeH3uHOBOI (PpaKLIMH, MOTYUYEHHO rHIpore-
Hu3auKell yra Ha ueoaute, ero 6110 0,48 %,
To Ha HaHeceHHbIXx Mo- u Co-T'ymar/Ni-Re
KaTaau3aTtopax COCTABHIIO 0,24-0,36%. Dt0
Y/IOB/IETBOPAET COBPEMEHHBIM TPeOOBAHUAM
K KaueCTBY MOTOPHBIX TOIUIMB H COOTBETCTBY-
eT EBPONEHCKUM CTaHIapTaM.
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BriB0obI

OnpejeneH rpynrnoBoii ¥ HHAMBHIYallb-
HbII YITICBOOPOAHBIH COCTaB YrojbHbIX AMC-
THAASTOB C TeMNEpaTypoil KuneHus ot 453
10 593 K. Jlerxokumsias (pakuns B CBOEM
cocrage comepkuT H-napaduHbl 35,8 %, uzo-
napadusbl 16.3 %, apomMaTnyeckue yrieBoio-
poiibl 25 %, Hadretbl 14.2%, oneduns 8,1 %,
unkroonepunsl 0,6 %. Bo dpakuun ¢ temne-
parypoil kunenus 453-593 K coaepxarca na-
padHOBbiC, HAQTEHOBbIE M aAPOMATHYECKHE
yr1eBo1oposi, B ocHopHom C—C cocTasa.

Pa3paboTan M CHHTE3UPOBaH BBICOKOI(-
deKTHBHBIIT KaTamu3aTop AJs NpoLEeccoB ru-
APOOYHCTKH W 00NaropaxkuBaHus  ppakunu
VIONBHOTO JIMCTHNATA TyTEM HaHeCeHHs
komnekcoB Mo- n Co-I'ymat Ha moBepXHOCTh
ckesieToro nukens. Ha 7% Mo-T'y/Ni-Re ka-
Tanu3aTope BbIXOA OeH3HHOBON (pakuMn Bo3-
pactaer 10 51,6%. Ilpu 3Tom nabaronaerca
H3MEHEHUe TPYITOBOro YIJIEBOAOPOIHOTO CO-
craga GeH3nHosoll dpakuuun. Ha paspaboran-
HBIX KaTa/lu3aTopax 00pasyroTes BbICOKOKAUe-
CTBEHHBIC KOMITOHEHTBI MOTOPHOIO TOTUIHBA,
OTBEUAIOLLME IKONOMMHECKHM CTAHAAPTaM.
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