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Conversion to production of gasolines meeting requirements of
EURO 5 standard has set a number of tasks before Russian
producers of fuel, and the solution is associated with develop-
ment of the gasoline blend with certain composition and proper-
ties. Since any commercial gasoline is a product of compound-
ing, during production of gasoline it is very important to have
possibility of varying quantity and quality of several gasoline
components. Historically, in Russia a major component in pro-
duction of high-octane gasoline is catalytic reforming gasoline
(reformate). At some enterprises, share of reformate in fractional
composition of commercial gasoline reaches 80-90%. Catalytic
reforming gasolines contain about 60% of aromatic hydrocar-
bons, have an uneven distribution of the octane number by the
fractional composition and significant difference between the oc-
tane characteristics obtained by research and motor methods
for anti— knock resistance determination.

Catalytic cracking gasolines, the second by volume component,
added to commercial gasoline, also have significant difference
by octane and insufficient oxidation stability. Introduction of cata-
lytic isomerization product to gasoline compositions as a com-
ponent allows not only increasing total volume of gasoline pool,
but also significantly improve environmental and operational
characteristics of the fuel i.e. decrease content of aromatic hy-
drocarbons, benzene and sulfur compounds in total gasoline,
adjust the octane number of gasoline by fractional composition,
especially in light gasoline fractions boiling range (up to 70°C),
improve the fuel sensitivity index and increase the octane pool
of the enterprise as a whole. Such benefits of isomerate make
it an indispensable component of all modern gasoline fuels, es-
pecially fuels of EURO 5 standard, and promote the necessity
of isomerization plants construction all enterprises of the fuel
industry, producing high-octane gasolines. Implementation of
isomerization processes at the enterprises of this sector is at-
tractive due to relatively low cost of plants, low operational costs
and simplicity of technical solutions.

In the world oil refining, there are several types of isomerization
technologies using different catalytic systems — zeolite, chlori-
nated platinum and oxide based on sulfated zirconia. In recent
years, the last two types of catalysts operated at low tempera-
tures are most relevant. This is due to possibility of obtaining
isomerate with high octane number of 88-93 points by the re-
search method (RON).

Since Russia has been actively involved in the process of tran-
sition to the fuels of EURO 5 standard with modernization of
refineries, it turned out that almost all known licensors of isom-
erization technologies are presented on the Russian market.
At the beginning of the new century the leading position was
held by Axens (19.7% of the Russian market), then UOP (totally
20.2% of the Russian market at the expense of Penex and Par-
Isom technologies). A small percentage of our market is held
by the technology of Sud-Chemie — 3.3%. Russian technology
«Isomalk-2» managed to seize the initiative due to the process
advantages, it has - 56.8%, which amounts to 5 170 thousand
tons/year.

Technology «lsomalk-2» for isomerization of pentane-hexane
fraction is a unique Russian development in the field of isomeri-
zation of light gasoline fractions. lts effectiveness is confirmed
on ten industrial plants in the country and three plants abroad.
The process was started by Russian company SIE NEFTEHIM
in 2003. The main feature of the technology is usage of oxide
catalyst SI-2, which provides process behavior in low-tempera-
ture range of 120-180°C thermodynamically favorable for isom-
erization of paraffin hydrocarbons and has higher resistance to
the actions of catalytic poisons — water, sulfur and nitrogen.
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Advantages of «Isomalk-2» technology over oxide catalysts
compared to the chlorinated catalysts with achieving the same
octane number are follows:

— it does not require deep drying of the feedstock, so in the
scheme there is no feedstock drying block on molecular sieves;
— it does not require deep purification of the feedstock from
sulfur and nitrogen, so there is no block of additional adsorption
treatment of hydrogenate from sulfur and nitrogen traces;

— the catalyst is resistant to skips of sulfur, nitrogen and water,
process upsets do not result in irreversible loss of activity;

— performances at the beginning and end of the regeneration
run are the same;

— the catalyst can withstand multiple regenerations without
loss of activity;

— due to high selectivity and recycle of hydrogen gas, con-
sumption of hydrogen in process is minimal: 0.20-0.35 wt. % per
feedstock;

— the catalyst is resistant to fluctuations of feed space velocity:
0.2-4.0 h.

By 2015, technology Isomalk-2 was implemented at the refin-
eries through the reconstruction of industrial reforming plants,
conversion of the plants from zeolite catalyst to oxide catalyst
SI-2, as well as through construction of new complexes. High
performances of activity and resistance to skips of catalytic poi-
sons, cycle length and service life of catalyst SI-2 were reached
there. A major achievement was construction of the most pow-
erful complex Isomalk-2, designed by the license of PJSC SIE
NEFTEHIM. Its start took place in October 2010 in JSC Gaz-
promneft-Omsk Refinery. Isomerization plant under the scheme
with the feed deisopentanization and recycle of pentanes and
low-branched hexanes is the largest of isomerization plants,
operating under Isomalk-2 technology. It allows obtaining iso-
pentane fraction with octane number of 92-93 RON and light
isohexane fraction with octane number 92.5 RON.
Development of import substitution in the current geopolitical
situation is a matter of high priority. The main share of modern-
ization projects in oil refining is based on foreign technologies.
The most technological and sophisticated equipment is import-
ed. Despite the strong positions of foreign companies, PJSC SIE
NEFTEHIM managed to take the leading position on the Rus-
sian market among known licensors of isomerization technolo-
gies thanks to technological advantages. PJSC SIE NEFTEHIM
experience is an example of effective implementation of domes-
tic technologies and innovative research developments.
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«NU30OMAJIK-2» — JIMAEP CPEAU POCCUMNCKUX
KOHKYPEHTOCNMOCOBHbIX TEXHOJIOTUUA
NPOU3BOACTBA BEH3UHOB KJIACCA 5

Bnapumup KANMYCTUH, Enena Y EPHBILWWEBA

lMepexon Ha BbiNyck GEH3MHOB, COOTBETCTBYOLMX TpeboBaHM-
sIM Krnacca 5, mocTtaBwun nepen npous3BoauTENsMU TOMMMBa B
Poccuun Lenbin psig 3agad, pelleHre KOTopbiX CBSI3aHO C CO3-
AaHnem GEeH3MHOBOW KOMMO3WLMU OMpefderneHHoro cocrtaBa U
CBOWCTB. Tak Kak ntobov ToBapHbIN GEH3NH ABMSETCA NPOayK-
TOM KOMMayHAMPOBAHMWS, TO OYEHb BaXKHO NMPW NMPOU3BOACTBE
OeH3nHa uMeTb BO3MOXHOCTb BapbUPOBaHUSA KONMUYEeCTBa U
Ka4yecTBa HECKOmNMbKMX OEH3NHOBbLIX KOMMOHEHTOB. McTopude-
Cku B Poccum OCHOBHbIM KOMMOHEHTOM MpW NPOU3BOACTBE Bbl-
COKOOKTaHOBbLIX OEH3UHOB CNY>XUT OEH3VH KaTanMTU4ecKoro
pucopmumHra. Ha HekoTopbIx NpeanpuaTuax gons pudopmara
pocturaet 80-90% B KOMNOHEHTHOM COCTaBe TOBAapHOro 6eH3n-
Ha. BeH3nHbl kKaTanMTu4eckoro pndopMyHra coaepar B CBO-
eM coctaBe okono 60% 06. apomaTnyeckux yrneBogoponaos,
MMET HEPaBHOMEPHOE pacnpeaerneHMe OKTaHOBOroO Yucna no
PaKLUMOHHOMY COCTaBY M 3HAYUTENbHYIO Pa3HULy MEXAY OK-
TaHOBbIMU XapaKTEPUCTUKaMW NO MUCCNeaoBaTenibCKOMy U MO-
TOPHOMY MeToAam OnpeferieHns aHTUAETOHALMOHHOW CTONKO-
CTWU. BEeH3UHbI KaTanUTUYECKOro KpPEeKUHra, BTOPOro no oobemy
[o6aBnsiemMoro B TOBapHbI GEH3MH KOMMOHEHTA, TaKKe MMET
CYLLIECTBEHHYIO pasHULy MO OKTaHy U HeJoCTaTOYHYH OKWCMV-
TEnbHY cTabunbHocTb. BBeaeHne B GEH3MHOBbIE KOMMO3ULIMM
B KayecTBe KOMMOHEHTA NpoAyKTa mpouecca KatanmnTuyieckomn
1M3omepu3aLmm No3BOSISIET HE TOMNbKO YBENUYUTbL 0O 06beM
GEH3MHOBOrO Myna, HO U 3HAYUTEMbHO YMYyYLINTb 3KOMOorMye-
CKME M 3KCMIyaTaLWOHHbIE XapaKTEPUCTUKN TOMMMBA: CHU3UTb
cofepXaHne apomaTUYecKkunx yrreBogopoaoB, 6eH3ona u cep-
HUCTbIX COEAVHEHUI B CyMMapHOM OeH3nHe, BbIPOBHATb OKTa-
HOBOE YMCro GeH3nHa No ppakLMOHHOMY COCTaBy, OCOGEHHO B
obnactu BbIKMMAaHWSA nerkmx 6eH3nHoBbIX dpakumn (oo 70°C),
yNyyLlWnTb NOoKasaTenb YyBCTBUTENBHOCTU TOMMMBA U MOBLICUTb
OKTaHOBbIV (hOHA NPEANPUATUSA B LIENOM. Takue NpeMMyLlecTsa
n3omepusata AenarwT ero He3aMeHUMbIM KOMMOHEHTOM BCEX
COBPEMEHHbIX B6EH3VMHOBbLIX TOMNB, OCOOEHHO TOMMMB Knacca
5, N CTUMYNMpyrT HEOBXOAMMOCTb CTPOUTENBCTBA YCTAHOBOK
M3omepmsaumMm Ha BCeX NpeanpuaTUaxX TOMIMBHOMO npodu-
Nsi, BbIMYCKaMLLMX BbICOKOOKTaHOBbIE GeH3uHbI. Peanvsauus
NPOLIECCOB M30MEpu3auum Ha npeanpuaTusax oTpacnv npu-
BreKkaTerlbHa OTHOCUTENbHO HWU3KOW CTOMMOCTBIO YCTaHOBOK,
HEBBICOKMMMW 3KCMIyaTaLMOHHbIMM 3aTpaTaMu Y MPOCTOTOW TeX-
HUYECKMX pPeLLEHUN.

B mupoBoi HedpTenepepaboTKe CyLLECTBYET HECKOMbKO TUMOB
TEXHOMOMNA M30MEepun3aLm, UCNosb3yLWNX pasfnuyHble KaTa-
TNINTUYECKNE CUCTEMbI — LIEONUTHBIE, XJITIOPUPOBAHHbLIE MNaTU-
HOBbIE 1 OKCMAHbIE Ha CynbaTMpOBaHHOM OKCUAe LpKoHus. B
nocrniegHee Bpems akTyanbHbl NocregHne ABa Tuna Karanusa-
TOPOB, 3KCMnyaTMpyemble B 06MacTn HU3KMX Temnepartyp. JTo
00yCroBrneHoO BO3MOXHOCTbBHO MOSTyYeHns n3omepusaTa ¢ BbICO-
KM OKTaHOBbIM Yncnom 88-93 nyHKTa no nccregoBaTenbCKomy
metoay (MOY).

Tak kak Poccua akTMBHO BKIOYMMacb B Mpouecc nepexoga
Ha TonnMBa Kracca 5 ¢ mogepHusauuen HedTenepepabatbi-
BalOLMX NPeanpusTUn, TO Ha POCCUMCKOM pbIHKE OKasanucb
npencTaBneHbl MPAKTUYECKN BCE U3BECTHbIE NULIEH3Mapbl Tex-
HoMmorum n3omepusauun. B Havyane HoBoro croneTus NUAupPy-
lowne nosmummn 3aHnmana cdupma Axens (19,7% poccumnckoro
pbiHka), 3atem komnaHua UOP (20,2 % poccuMrncKoro pbiHKa
CyMMapHo 3a cyeT TexHonorun Penex n Par-lsom). HeGonbLion
NPOLEHT HaLLEro pbiHKa 3aHUMAaET TEXHOMOrMsa KomnaHum Sud-
Chemie — 3,3 %. Brnarogapsi TexHOMOrMyeckMuMm npenmylue-
CTBaM MHWLMATMBY YyOarnocb NepexBaTUTb POCCUMCKON TEXHO-
norumn «MN3omank-2» — 56,8%, 4to coctaBnsiet 5170 ThbiC. TOHH/
rog. TexHonorns n3omMepusaumnn neHTaH-rekCaHoBbIX paKkLuii
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«M3omank-2» — yHukanbHas poccuickasi pa3pabotka B 00-
nactTu vM3omepusaumm nerkux G6eH3MHOBbIX dpakumin. Ee ad-
(PEeKTUBHOCTb MOATBEPXAEHA Ha AECATU NPOMbILLUNEHHbIX yCTa-
HOBKax B CTpaHe M Ha Tpex ycTaHoBkax 3a pybexxom. Havano
BHeApeHns npouecca obino nonoxeHo B 2003 rogy poccunckon
komnaHuen «HIMIM Hedptexum». OcobeHHOCTb TEXHOMOrMN — B
MCNonb30BaHUN OKcuAHoOro katanmsatopa CU-2, obecneuymBa-
lOLLIero NpoTekaHne npouecca B TePMOANHAMUYECKN BbIFO4HOMN
AN M3oMepusaumn napaduHOBBIX YrNEBOAOPOAOB HU3KOTEM-
nepatypHon obnacti 120-180°C n obnagatoLlero NoBbILLEHHON
YCTONYMBOCTBIO K OEWCTBUKO KaTanUTUYECKMX SO0B — BOAbI,
cepbl, a3oTa. [MpenmyLLecTBa TEXHONOMMN Ha OKCUAHbLIX KaTanu-
3atopax «/3omarnk-2» no CpaBHEHUIO C XITOPUPOBaHHLIMU KaTa-
nusatopamv npu AOCTUXKEHUN OAMHAKOBOIO OKTAHOBOIO 4yucria
CBOOATCS K criegyoLemy:

— He TpebyeTca rnybokasi ocyLlKka Cbipbsi, MO3TOMY B CXeme
OTCYTCTBYET BIOK OCYLLKWN CbIpbsi HA MOSEKYMSAPHbIX CUTAX;

— He Tpebyetca rmybokas o4McTka Cbipbsi OT CEpPbl U a30Ta,
noatomy 6rok agcopOLUMOHHON A0OYMCTKM FMApOreHusara oT
MUKPOMpPUMECEN Cepbl 1 a3oTa OTCYTCTBYET;

— KaTtanusaTtop YCTOMYMB K MPOCKOKaMm Cepbl, a3oTa U BOAbI,
TEXHOMNOINYeCKNe HapyLleHUs He NpuBOaAT K Ge3Bo3BpaTHOM
noTepe akTMBHOCTMY;

— [oKasaTenu B Havarne M B KOHLE pereHepauyoHHOro npo-
Oera ogMHaKoBblI;

— KaTanusaTtop BblOEPXUBAET HECKONbKO pereHepauui 6e3
noTepun akTUBHOCTY;

— noTpebneHve Bogopoda Ha mpouecc bnarogapsi BbICOKON
cenekTMBHocTn 1 umpkynsaumm BCIT muHumansHo: 0,20-0,35%
Macc. Ha CbIpbE;

— Karanusatop yCTON4YuB K KornebaHnsiM 06bEMHOWN CKOPOCTU
nopayn ceipbs: 0,2-4,0 yt.

K 2015 rogy TexHonorus «Wsomank-2» BHegpsnacb Ha HIM3
nyTeM PEKOHCTPYKLUMM MPOMBILLMEHHBIX YCTAaHOBOK pudop-
MWHra, nepeBofa YCTaHOBOK C LEONUTHOIO Katanu3aTtopa Ha
okcuaHbIn katanusatop CU-2, a Takke CTpOUTENbCTBA HOBbIX
KOMMEKCOB. [JOCTUrHYTbI BbICOKME MOKa3aTeny no akTMBHOCTM,
YCTOMYMBOCTM K MPOCKOKaM KaTanuUTUYECKUX SO0B, Mexpere-
HepaLuMoHHOMY Nnepuoay M CpoKy cnyx6bl katanusatopa CA-2.
Bonbwnm OOCTUXKEHWEM CTano CTPOMTENBbCTBO MOLLHENLIEro
Komnnekca «Vsomank-2», CrpoeKTUPOBAHHOIO MO NULIEH3UU
MAO «HIIMN Hedtexumy», nyck KOTOPOro COCTOSNCS B OKTAOpe
2010 roga B AO «lasnpomHedTb-OHI3». YcTaHoBKa usome-
pu3auny No CXeme C AeM30NeHTaHM3aUMEN Cbipbsl, PELIMKITOM
NMEHTAHOB M ManopasBETBMEHHbIX FEKCAHOB — camasi KpynHas
13 yCTaHOBOK M3oMepu3auum no TexHonorum «Msomank-2». OHa
MO3BONSET Mory4yaTb M30MEHTaHOBYH (DPaKLMI0 C OKTAaHOBbLIM
yncrnom o 92-93 nyHKTa U Nerkyr M3orekCaHoByto opakLumio ¢
OKTaHOBbIM Yncriom Ao 92,5 nyHKTOB MO MccrnenoBaTenbCKoOMy
mMeToay.

Pa3BuTne nmMnopro3amMelleHnsi B CIOXMBLLENCS reononutmnye-
CKOWM cuTyauuu npeacrtaBnsieT cobon 3agadvy nepBOOYEepPenHOW
BaxxHoCTM. OCHOBHas A0Mnsi MPOEKTOB MoAepHM3auun B HedoTe-
nepepaboTke OCHOBaHa Ha 3apybexHbIx TexHonornsx. Ha gonto
uMnopTa MNpuMxoguTcs Haubonee TEeXHOMOIMYHOE U CIOXHOEe
obopynoBaHue. HecmoTps Ha ycTon4MBbIE MO3ULMKN 3apybex-
Hbix koMmnaHun, MAO «HIMN Hedtexvm» yaanocb 3aHaTe nu-
OVPYIOLLYIO MO3MLMI0 Ha POCCUMCKOM PbIHKE CPeAM U3BECTHbIX
TNLIEH3VAapOB TEXHOMOINI M3oMepu3aummn bnarogapsi TEXHOmMo-
rMYEeCKUM NPENMYLLECTBAM.

OnbiT pabotbl NMAO «HIIM Hedtexum» — npumep adhdekTns-
HOro BHEOPEHUSI OTEYECTBEHHbIX TEXHOOMMIA U MHHOBALIMOHHbIX
nccregoBaTenbCckmMx paspaboTok.



