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Kpacuopapckaa komnanusga OO0 «HIIIT HEOTEXWM», BHEAPAA CBOU TEXHOJOTUU U K4Ta-
JIN3ATOPBI HA POCCUNCKUX MPEAIPUATUAX, CTAId TUJCPOM Ha POCCUIICKOM PHIHKE TEXHO-
JIOTUH TIPOU3BOACTBA BHICOKOOKTAHOBBLIX KOMIIOHEHTOB O€H3MHOB. KoMIanus co3jana Bbl-
COKOKOHKYPEHTHBI TEXHOJOIMYECKUU OPEH/I, BBIUTPBIBAIONINI COIEPHUYECTBO HA PHIHKE
C BEIYIIUMU AMEPUKAHCKUMU, HEMEIIKUMU U (PPAHIIY3CKUMU [OCTABIUKAMU TEXHOIOTUN
11 HeprenepepadboTKu.
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Russia's Krasnodar based joint stock company scientific industrial enterprise (JSC SIE)
Neftehim, introducing its technologies and catalysts at Russian enterprises, has become
the leading high-octane gasoline components producer in the Russian market. The com-
pany has developed its highly competitive technological brand, winning competition
against the leading American, German and French suppliers of processing solutions for
the oil refining industry.
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Poct notpe6nenus aBro-6en3unos B Kutae tpedyer yBenuyeHus Bbinycka
3KONOrNYecKH YNCTbIX BbICOKOOKTaHOBbIX KoMnoHeHnToB. Ha thoto: Paabl
aBTOMoGuneii B yac nuk B Mekune.

Motor gasoline consumption growth in China requires a higher output of cleaner
high octane components. Pictured: Lines of cars during a rush hour traffic jam in
Beijing.

erofus B Poccuy HeGbIBAIad elme 5-7 JIET Ha3a], CUTyalus

— IO POCCUHCKOK TEXHOJIOIMHU «30MaIK> IPOU3BOAUTCS

60JIbINE TAKOTO KII0UEBOIO KOMIIOHEHTA aBTOOEH3MHOB

Kak usomepusar Cs- Cg, 4eM 0 TEXHOJIOTUAM BCEX MHOCT-
DAHHBIX JIULICH3UAPOB, BMECTE B3ATBIX.

CeroaHs, KOrga HeCMOTPA Ha BCE PA3TOBOPBL O BHEAPEHUU 3/IEKTPO-
MOOWIEH, HEB3UPAA HA IU3EMNU3AINIO U IEPEXO/] HA TIPUPOJHBII I'a3 KaK
MOTOPHOE TOIUTMBO, OTPEOJIECHHE aBTOOEH3UHOB PACTET, IPEKJE BCETO,
B cTpanax Espasun. [Toaromy texnonoruu «HITIT HEGTEXUM» o6pera-
I0T BCE GOJIBIIYIO AKTYAJIbHOCTD B TAKUX CTPAHAX — OEH3UHOBBIX TUTI'AH-
Tax Kak Poccus, Kurait, Unana.  Beiarpbisasg MHOTOJIETHIOIO OCTPYIO
KOHKYPEHIIMIO 110 Ka4eCTBY HA OTEYECTBEHHOM PBIHKE, KOMITAHUA HAPa-
CTIJIA CWIIy CBOEH TEXHOJIOTMH, IIPOAYKLIMU U OPEH/A B LIEJIOM JULA yC-
TEIHOTO Pa3BUTHA U HA 32PYOCKHBIX  PBIHKAX.

f—

oday in Russia one can see impossible to imagine 5-7 years

ago situation: Russian process solution Isomalk provides at

Russia's refineries more isomerizate C5-C6, the key high

octane component of gasoline, than all units using foreign
technologies produce put together.

Today, despite all the heated talk about rapid introduction of electric
vehicles in the world, regardless of the ever broad use of diesel vehicles
and their transition to the use of the natural gas as a motor fuel, the
consumption of motor gasoline is growing, especially in the countries of
Eurasia. This explains why today technologies of JSC SIE Neftekim are
becoming increasingly important in such «gasoline giants» nations like
Russia, China and India. Sustaining a long-term bitter competition for
quality in the domestic market, the company has developed the strength
of its technology, products and brand recognition for successful growth
in the foreign markets.

OILMARKET /// 01 /2017

REFINING [

26

WWW.OILMARKET-MAGAZINE.COM

WWW.OILMARKET-MAGAZINE.COM

27



B NEPEPAGOTKA

OILMARKET /// 01 / 2017

OILMARKET /// 01 /2017

REFINING [

OILMARKET BCTpETUICA C Te-
HEPATBbHBIM JHPEKTOPOM
000 HIIIT HEGTEXUM»
Anexcangpom Hukurosuuem
ITaxyHOM, uTOOBI OOCYAUTD Pa3-
BUTHE KOMIIAHUHY, IEPCIIEKTUBHI
JIOJITOCPOYHOI CTPATETUH UM-
MIOPTO3AMEIIECHNUA U BBIXOJ| HA
HOBBIE PBIHKHU C BBICOKO KOHKY-
PEHTHBIMU TIPOAYKTAMU.

OILMARKET: [0e sredpsadacy
mexnonoeus somanik» 6 Poccuu
8 20106 200y? Kaxosa 1a ce200Hs
YUCTICHHOCMb YCMAHOBOK, PAdo-
maruux no mexHonozul <A30-
Mank» 8 PO u kaxoseo: nepenex-
MUBbL OANHeLUIUX BHeOpeHUll?
Kax amo cxasvieaemcs na npous-
600CBe 6bICOKOOKMAHOBLIX OeH-
3unog 6 PO?

Anexcanap Iakymn: B 2016
oy ObLIA BBE/ICHA B AKCILTyaTa-
IIMIO OYEPENHAA YCTAHOBKA H30-
MEPU3ALIMH TIEHTAH-TEKCAHOBOI
(paxuny A3oMank-2», 11-4 o
cuety B Poccun, He yunTbIBad 32-
PYOEKHBIX YCTAHOBOK.

Ha 3r0T pa3s ceMercTso ycra-
HOBOK «M30MaJIK-2> TI0IIO/IHHU-
JIOCh MUHU-YCTaHOBKOH B OO0
«Jlykoitn 3anagHas Cubupp —
TIIIT «KorajnpiMHE]TEra3» MOMI-
HOCTBIO 15 THIC.T/TOJ 11O CBIPBIO.
DTOT (PAKT CBUJIETENLCTBYET
0 TOM, UTO COBPEMEHHBIE ABTO-
6EH3MHBI HE MOTYT BBIIYCKATHCA
6€3 BOUKHENIIETO aBTOKOMIIOHEH-
Ta — 130Mepu3aTa. Ecim roso-
PUTb O KOHKYPEHTOCIOCOOHOCTH
POCCUHCKMX TEXHOJIOIUH, CyauTe
camu. Hammm 3apy6exHbIM KOH-
KyPEHTAM y/I0Ch JINIIEH3UPO-
BATD [ATh YCTAHOBOK IO TEXHO-
norun Penex (UOP), opny ycra-
HOBKY — I10 TEXHOIOruU Parisom
(UOP), yerbipe yCTaHOBKH — I10
TEXHOJIOTMU AXENS U JIBE YCTa-
HOBKU — II0 TeXHOJI0ruu Sud-
Chemie. A ecu yuecTb IPOU3BO-
JUTENBHOCTD CYIECTBYIONUX YC-
TAHOBOK, TO JI0JI U30MEPU3ATA
B Poccun 110 Texnonoruu «HITIT
Hedrexum» cOCTABIAET OKOIO
60% 0T 06MIEr0 0GhEMA BBITYCKA
U30MEPU3ATA B CTPAHE.

OILMARKET met with Dr
Alexander Nikitovich Shakun,
the Managing Director of the
SIE NEFTEKHIM, in order to dis-
cuss the company's development,
the prospects for a long-term strat-
egy of import substitution in Russia,
as well as access to the new mar-
kets with the company's highly
competitive products.

OILMARKET: What are the
implementations of the Isomailk
technology at the refineries in Russia
completed in 20167 — What is the
current number of the refineries
baving Isomalk units in Russia and
what is the outlook for their further
implementation, how does this affect
the production of bigh-octane gaso-
line in Russia? How well Isomalk
promotion is advancing in the
international markets, in China and
India in particular?

Dr Alexander Shakun: In
2016 yet another isomerization
unit for the pentane-hexane frac-
tion Isomalk-2 was commissioned,

the 11th in Russia, without taking
into account foreign installations.
This time the family of Isomalk-2
refineries has been supplemented
with 2 mini-unit at Lukoil Western
Siberia — Kogalymneftegaz Ltd
with the feedstock capacity of only
15,000t a year. This fact indicates
that modern gasoline blending
requires isomerate production even
in such remote areas.

Once we talk about the com-
petitiveness of Russian technolo-
gies, you can judge yourself. Our
foreign competitors managed to
license 5 refineries using Penex
technology (UOP), 1 installation
using Parisom technology (UOP), 4
installations using Axens technolo-
gy and 2 installations using Sud-
Chemie technology. However, once
we take into account the capacity
of the existing plants, the share of
isomerate in Russia produced with
the technology of SIE Neftehim is
about 60% of the total isomerate
production in the country.

OILMARKET: Kaxue ce200Hs
nepenexmueb. npousoocmed
U3OMEPUSAMA U BbICOKOKAYECIN-
8eHH020 asmoden3una 6 Poccuu?

Anexcangp IMMaxyn: Ouu Ta-
KHE e, KaK 1 BO BCEM MUPE —
JIOJIA U30MEPU3ATA B IPOU3BOJCT-
BE ABTOOEH3MHOB JIOJLKHA BO3PA-
CTaTh. ITO OOYCJIOBIEHO JIBYMA
(bakropamu. [Teppoe — NOCTOAH-
HBIM POCTOM JIONH BHICOKOOKTA-
HOBBIX 4BTOOEH3MHOB U OrPAHU-
YEHUEM B HUX apOMaTI/I‘{€CKI/IX
VITIEBOZIOPO/IOB, NMEIONIHX BBICO-
KO€ OKTAHOBOE 4HCII0. [ToaToMy
Ha HexoTopbix HII3 yike rianu-
PYETCs CTPOUTENBCTBO BTOPOIL 110
CYETY YCTAHOBKU U30MEPU3ALIIH
WM MOJEPHU3ALINA U YBETIYE-
HHME MOIIHOCTH JE€UCTBYIONIEN yC-
TAHOBKIL

Bropas 06umeMupoBas TeH-
JEHIHA — YBETUYEHHUE OKTAHO-
BOT'O UMC/IA U30MEpU3aTa 110 92
1 iake 93 nyHKToB. K npumepy,
ycTaHoBka «Mzomank-2» 8 OAO
«CimaBuedTb-AHOC> (MOIIHOCTBIO
800 ThIC. T/TOJT), BBEACHHAS B IKC-
wiyaranuio B 2011 1 o cxeme
TOJBKO C OfIHNM peruKioM Co
1 BbIPAOATHIBAIONAS U30MEPU3AT
C OKTaHOBBIM YMC/IOM 89 IYHK-
TOB, MOJIEPHU3UPYETCS U OyaeT
BBIPAOATBIBATL U30MEPU3AT
¢ MOY 92-93 nyHkra.

TakuM 06pa3oM, CTPOUTENLCT-
BO YCTAHOBOK M30MEPH3AIH
B Poccun, Kak 11 BO BCEM MUPE,
Oy/IeT IPOAOIKATBCAL.

DPPEKTUBHOCTL PAOOTHI YCTA-
HOBOK CEMENCTBA «M30MaIK-2>
HE MOIVIA HE CKA3aThCA HA BCE 60-
JIEE YACTOM BBIOOPE POCCHIICKON
TEXHOJIOTHHU B OTKPBITBIX TEH[IE-
pax. B OAO «TA®-HK» B 2017 1.
Oy/IeT BBEAEHA B SKCILTYaTAIIUIO
TIepBad YCTAHOBKA «M30ManK-2»,
1 YK€ HAYATO TIPOEKTUPOBAHKE
BTOPOI ycraHoBku. B OO0 «KU-
HE®» kommanuu «Cypryraedre-
ra3» B JICHOO/IACTH IPOEKTUPYET-
s BTOpas yCTaHoBKa «M30-
MAJIK-2>.

Y Hac 607bIINE TUIAHBL 110
HPOJBIKEHUIO TEXHOIOTUN
M30MJIK-2> B APYTUX CTPAHAX.
3apyOCKHBIE 3AKA3UUKU C LEIBIO
O3HAKOMJIEHUSA C TEXHOIOTHEN
HOCEMAIOT AENCTBYIOMKE YCTa-
HOBKU «[I30ManK-2» B Poccuu.

CHANGE OF MOTOR GRASOLINE PRODUCTION
STRUCTURE BY CLASSES

IN RUSSIA OVER A PERIOD OF 2007-2015

W3meHeHus CTPYKTYpbl NPOM3BOACTBA aBTOOEH3MHA B Poccuu
no aKonoruyeckum knaccam B 2007-2015 rr.
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n_MHaMMKa M3MeMeHusi NpoM3BoACTBa aBTo6eH3uHa B Poccun
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Texnonorus «M130Mank-2» u3BeCT-
Ha u B EBpone. B Pymbinnu Ha 3a-
Boze AO dlerporein-Jlykoin yc-
TAHOBKA M30MEPU3AIIUH IO TeX-
HOJIOrMH «30MaJIK-2» IKCIITya-
tupyercs ¢ 2006 roga 6e3 3ame-
HbI [IEPBOY MAPTUK KATAIU3ATOPA
CH-2 ().

Bee 310 1aeT BO3MOKHOCTD
00O HIIIT Hedprexum» npuHu-
MaTh YYACTUE B 31PYOC/KHBIX TCH-
Jlepax U B IOCJIE/IHEE BPEMH J10-

OILMARKET: What are the
prospects for production of isomer-
ate and high-quality gasoline in
Russia today?

Dr Alexander Shakun: They
are the same as in the whole world
— the proportion of isomerate in
the production of motor gasoline
should increase. This is due to two
factors — a steady growth of the
high-octane gasoline the share and
the limitation of aromatic hydro-

carbons in gasoline types having
high octane number. Therefore,
some refineries are already plan-
ning to build the second isomeriza-
tion unit, or upgrade and increase
the capacity of the existing plant.
The second global trend is an
increase in RON of isomerate t0 92
and even 93 points. For example,
the installation of Isomalk-2 at
Slavneft-Yanos refinery (the isomer-
ization unit capacity is 800,000
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DYNAMICS OF C_-C_. ISOMERIZATION UNITS
COMMISSIONING IN RUSSIA

W3OMEPU3ALMA

W3omepu3auns - 3T0 0CHOBHON
npouecc, No3BONAWMIA YBENUYNTD
AONH BbICOKOOKTAHOBbIX MOTOPHbIX
6eH3MHOB, COOTBETCTBYHOWMUX
cranpapram Espo-5 n EBpo-6.

KoHKypeHTHOCTb M30Mepu3aumumn Ha
Le0NUTOBbIX KaTanusaropax pesko
ynana. EcTb nBe KOHKypeHTHO-
CNOCOGHBIX HU3KOTEMNEPaTYPHbIX
TEXHONOruKM U30Mepu3aunn Ha
MHPOBOM PbIHKE: Ha BbICOKO-
XJNIOPMPOBAHHBIX aNKOMUHNEBBIX
KaTanu3atopax W Ha KaTanu3aTopax Ha
cynbthatax UUPKOHUA:

 MlepepaboTunku BCe Yaule 0TAAOT
npeanoYTeHne UMPKOHNEBbIM
Katanusatopam W3oMepu3auum, Kak
Gonee HafeXHbIM U 3thheKTUBHBIM B
paé6ore;

© Cthepa npuMeHeHMs LUPKOHMEBbIX
KaTanu3aTopos Gbina pacwmpensbl ¢
u3omepusaumn C5-Cg Ha
u3omepu3aumio G4 u C7.

ISOMERIZATION

Isomerization is the main way to
increase share of high-octane motor
gasoline according to the standards
Euro-5 and Euro-6.

Competitive capacity of isomerization
over zeolite catalysts has been
dropped sharply. There are two com-
petitive low-temperature isomerization
technologies in the world market: over
highly-chlorinated alumina catalysts
and over sulfated zirconia catalysts:

 Increasingly refiners give preference
to zirconia isomerization catalysts as
they are more reliable and more effi-
cient in operation;

e Zirconia catalysts field of applica-
tion has been widened: from G5-C6
isomerization to C4 and C7 isomeriza-
tion.

BOJIBHO Y4CTO UX BBIUTPHIBATD.

B 2017 r. mocsie HECKOMbKUX
JIET CTPOUTENBCTBA BBE/ICHA
B 3KCIUIYATAIMIO YCTAHOBKA M30-
MEPUBALIHH 110 TEXHOIOTUN
30ManK-2> Ha MymOarickoM
HIT3 B Mupuu. JJOCTUTHYTBIE pe-
3YJIBTAThl PAOOTHI YCTAHOBKH MOJ-
TBEP/MIN BCE TAPAHTUPOBAHHbIE
TOKa3aTeny. HEeCKOMBbKO yCTaHO-
BOK M30MEPU3AIIUN TIPOEKTUPY-
1otca u crposarca B KHP. Bexyrea
IpeApoeKTHpIe padoTer HA HIT3
BO Brername, Unauu, Kurae,
Hopryramu, CIIIA u apyrux
CTPAHAX.

K aTOMy MOKHO JJ06ABUTD,
9TO 671aroAaps SKCIUTyaTalnu Ce-
pUH YCTaHOBOK «M30MaJIK-2», 11O~
ABUJICA NPAKTUYECKUIT HHTEPEC
K TEXHONOruY «M30MaJIK-3». D10
TEXHOJIOTHS U30MEPU3ALIUN H-Oy-
TaH4, GA3UPYIOMAACA HA UCTIOb-
30BAHUU OKCHUJIHOTO CY/Ib(ATH-
POBAHHOIO Katanusaropa CH-3,
OJIM3KOTO MO CBOEMY COCTABY
K Karanmsaropy CH-2. Ho Texno-
JIOTHYECKAS CXEMA CYIECTBEHHO
OT/IMYAETCS; B YACTHOCTH, HU3KOE
MOJILHOE OTHOLIEHHE BOJOPOJ-
CBIPBE MO3BOJIAET OCYIIECTBIATD
HPOLIECC 6€3 MUPKYJIAIUN BOJIO-
pozcoaepskaero raza. B nedre-
nepepabdaThIBAIoNIE 1 HehTexu-
MHYECKOH OTPACIIH XOPOIIO U3-
BECTHA TEXHONOIUA «Byramep»

t/yr) was commissioned in 2011. It
was built under the scheme with
only one recycle of C and produc-
ing isomerate with an octane num-
ber of 89 points. it is being mod-
ernized and will produce isomerate
with RON of 92-93 points.

It's clear that the construction
of isomerization units in Russia, as
well as elsewhere in the world, will
continue.

The efficiency of the Isomalk-2
family facilities could not but affect
the increasingly frequent choice of
the Russian technology in open
tenders. 140,000 b/d TAIF-NK
refinery in Nizhnekamsk (Zaarstan
Autonomy — OM) is going to put in
operation its first Isomalk-2 unit in
2017, and we already design with
them the second unit, as well as we
are working on the second
Isomalk-2 unit design for
Surgutneftegaz owned 390,000 b/d
Kinef refinery in Leningrad region.

We have ambitious plans to pro-
mote Isomalk-2 technology in
other countries. Foreign Customers,
in order to take a closer look and
see how the process works visit the
existing Isomalk-2 facilities in
Russia.

The technology of Isomalk-2 is
also known in Europe. In Romania,
at the 60,000 b/d Petrotel-Lukoil
refinery, the Isomalk-2 isomeriza-

YcTaHoBKa u3omepusauum
Nerkux 6eH3nHoBbLIX thpakumi
«N3omank-2». Omckuii HN3.

Isomalk isomerization unit
at Omsk refinery.

tion unit has been in operation
since 2006 without replacing the
initial batch of SI-2 catalyst (!).

All this makes it possible for SIE
Neftehim to take part in foreign
tenders and, to win them quite
often lately.

In 2017, after several years of
construction, an Isomalk-2 isomer-
ization unit is going to be put into
operation at the 130,000 b/d
Mumbai Refinery in India. The
achieved performance of the instal-
lation has confirmed all the guaran-
teed indicators. Several isomeriza-
tion units are currently being
designed and built in China. Pre-
design work is in progress at the
refineries in Vietnam, India, China,
Portugal, the US.A. and other coun-
tries.

Cnpaska OILMARKET:

OcHoBHble npeumyuiecTea «M3omank-
2» — TEeXHONOrnii U30Mepu3anumn
thpakumit C5-Cg:

e Mony4yaemblii M30Mepu3aT umeer
OKTaHOBOE 4MCINO N0
nccneposarenbckomy meropy (M04)
92-93 n ero Bbixopa cocTaBnser 98%;

o llukn xu3uu karanusaropa (10 ner)
W ANUTENbHOCTb UNKNA 06cnyXuBaHus
(no 12 ner) 6b1nM noaTBEPXKAEHBI HA
NpaKTHKe;

o Karanusatop cTa6unbHO yCTOWYMB K
HanM4MI0 MUKponpuUMecei u
KaTanuTnyeckum apam.

K 2015 r. 6b1n0 cpaHo B
3Kkcnnyarauuio 13 ycTaHoBOK
nsomepu3auuu, 6onee nonoBuHbl U3
Hux — B Poccun.

OILMARKET info:

Main advantages of C5-C6 fractions
isomerization technologies Isomalk-2:

¢ Isomerate with octane number up to
92-93 RON and yield of 98% is pro-
duced;

e Catalyst cycle length of 10 years
and service life up to 12 years have
been confirmed in practice;

o Catalyst is stable to the microimpu-
rities of catalyst poisons.
13 isomerization units Isomalk-2 have

been commissioned by 2015, share of
these units is more than 50%.

O6wee npon3BoAcCTBO U30Mepu3aTa 9,1 MAH T B rop
TOTAL PRODUCTION VOLUME OF ISOMERATE IS ABOUT 9.1 MN T/ANNUM

Siid-Chemie (580 KTA)

ISOMALK-2 (5270 KTA)

PENEX (1450 KTA)

! ly
i
=

SHARE OF DIFFERENT TECHNOLOGIES FOR
PRODUCTION OF C.-C_ ISOMERATE IN RUSSIA

PAR-ISOM (465 KTA)
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PJSC TATNEFT, NIZHNEKAMSK, RUSSIA
ISOMERIZATION UNIT ISOMALK-2

“Once-through” isomerization process scheme with low-branched hexanes recycle

Feed capacity, t/year

Isomerate yield, %

RON

SHANGDONG SINCIER PETROCHEMICAL CO, LTD, CHINA

NEW ISOMERIZATION UNIT ISOMALK-3

Isobutane
fraction

=400 wit
-

Can-Ch

—
i! action

i-C,-C,, fraction

OPERATING PERFORMANCES OF THE UNIT:

Isomerization process scheme with feed deisobutanization and n-butane recycle

Feed capacity, t/year 200,000
C,-C, yield per n-C,, % 299
Hy/HC molar ratio, mol/mol 0.06-0.1:1
Space velocity in reactor section, ht 89
(UOP) 1 aHAIOrMYHAs TEXHOJIO- BTOpBIM HEZJOCTATKOM TEXHO- To this we can add that thanks to

TUst KOMITAHUK AXens. DTa TEXHO-
JIOTHA XAPAKTEPU3YETCS BBICOKOH
CENIEKTUBHOCTBIO, HO ¥ CBOVICT-
BEHHO! BBICOKOXJIOPUPOBAHHBIM
KATA/IU3aTOPAM 4YBCTBUTEILHOC-
TBIO K MUKPOIIPUMECAM KaTAIN-
TUYECKUX SJI0B. B CBS3U C 3THM,
HEPEJKU CTy4an 6€3B03BPATHOTIO
OTPABJIEHNA KATAIN3ATOPA U He-
3AIUTAHUPOBAHHBIC JUINTETIBHbIE
IPOCTOU.

JIOTUY ABMIACTCS YYBCTBUTEb-
HOCTb IIOC/ICAYIOMWNX CT/UI UC-
TIOb30BAHNA N300YTaHA K MUK-
po-npumecam XJ1opa. Bee 310
cpOPMUPOBAIIO UHTEPEC K TEX-
HOJMOTHHN «MI30MaJK-3>, HECMOTPA
HA €€ HECKOJIBKO MEHBIIYIO Ce-
JIEKTUBHOCTBD. CJIEICTBUEM 3TOTO
B 2016 rojy CTaiI mycK nepBoit

B MUPE YCTAHOBKU M30MEPU3a-
1uu H-OyraHa «M30MaNk-3» Ha

the operation of the Isomalk-2 series
of units, practical interest in the
Isomalk-3 technology has appeared.
This is a technology for the isomer-
ization of n-butane, based on the use
of oxide-sulphated catalyst SI-3,
which is close in composition to the
catalyst SI-2. The technological
scheme of the process, however, dif-
fers significantly, in particular, the
low molar ratio of hydrogen to the

feedstock allows the process to be
carried out without the circulation of
hydrogen-containing gas. In the oil
refining and petrochemical industry,
Butamer technology (UOP) and sim-
ilar technology from Axens are well
known. This technology is character-
ized by high selectivity; but also char-
acteristic of highly chlorinated cata-
lysts sensitivity to microimpurities of
catalytic poisons. In this regard, cases
of irretrievable poisoning of the cata-
lyst and unplanned long downtime
are not uncommon. The second dis-
advantage of the technology is the
sensitivity of the subsequent stages of
using isobutene to microimpurities
of chlorine. All this has generated
interest in the technology of
Isomalk-3, despite its somewhat less-
er selectivity. As a result, in 2016, the
world's first isomerization unit for
isomerization of n-butane
Jsomalk-3» on the oxide sulfated
catalyst SI-3 was launched at
Shandong Sincier Petrochemical Co,
Ltd. In China. We schedule the
launch of several more Isomalk-3
units.

OILMARKET: How you solve the
issues of supplying catalysts to for-
eign refineries?

Dr Alexander Shakun: The
production and supply of a catalyst
to foreign refineries is one the most
important and responsible stages.
An additional complication is that
all catalysts contain precious metals.
This significantly increases the cost
of production, and accordingly; it
requires solutions like insurance,
pre-export financing, bank guaran-
tees and custom clearance. All these
operations have been mastered and
the deliveries are made on schedule.

OILMARKET: What projects are
planned to be completed in the com-
ing years and what are the new
Dlans?

Dr Alexander Shakun: First of
all, as T mentioned, this is the launch
of a new Isomalk-2 installation at
Nizhnekamsk refinery, as well as the
design and construction of the two
additional Isomalk-2 units at the
same refineries of TAIF-NK in
Nizhnekamsk and Kinef LLC in
Lenoblast. Also, we plan to launch

OKCHJIHOM CY/Ib()aTUPOBAHHOM
Karausarope CH-3 B Komanuu
Shandong Sincier Petrochemical
Co, Ltd (KHP). [Tnanupyercs 1yck
€II1e HECKOMBKUX YCTAHOBOK
H3oManK-3».

OILMARKET: Kax peuiaromcs
B0MPOCHL NOCMABKY KAMANU3A-
mopos Ha 3apybeicroie HII3?

Anexcangp laxyn: [Tpous-
BOJICTBO M MOCTABKA KATAIU34TO-
pa Ha 3apy6exusle HII3 asnsercs
BAKHENIINM U OTBETCTBEHHBIM
ITANOM. JIOTONHUTENBHAS CIIOXK-
HOCTb 32KJII0YAETCA B TOM, 4TO
BCE KATAIU3aTOPBI COAEPAKAT
AparMeTauL. D10 CymeCTBEHHO
YBEJIMUUBAET 3aTPATHI HA TIPOU3-
BOJICTBO, U COOTBETCTBEHHO, TPE-
OYIOTCA CTPAXOBAHUE, KPEAUTOBA-
HUe, GAHKOBCKHE TAPAHTUN, Td-
MOKEHHOE oopmenue. Bee atn
OIEPALIMU OCBOEHBI, U TIOCTABKH
OCYIIECTBIIAIOTCA B 3AIUTAHUPO-
BAHHBIE CPOKH.

OILMARKET: Kaxue npoexmol
NAGHUDYEMCA 3a6ePUIUIMb 8 O~
acaiiuiue 200bi, U Cyuecmeyon
Jilt HOBbLE NALAMNDL?

Anexcangp Mlaxyn: [Ipexne
BCETO, KAK OTMEYAIOCH, ITO MYCK
HOBOM YCTaHOBKH «M30MaJIK-2»

B HipKHEKaMCKe, TPOEKTHPOBA-
HHE U CTPOUTENBCTBO JBYX HO-
BBIX YCTAHOBOK B TOM ke Hipkne-
kamcke 1 B OO0 «KUHE®D», [la-
JIee TIAHUPYETCS TTYCK HECKOIb-
KUX YCTAHOBOK «MI30MaIK-2>

u «M3omank-3» 8 KHP. Hosble
HPOEKTHI B IPYTHX CTPAHAX.

Kpome 310ro HanpasieHus,
«HITIT Hedrexum» IPUCTYIIAIL
K pCmM3annn IByX HOBBIX IIPO-
€KTOB, KOTOPBIE €Me HE alpoou-
POBAHLI B TPOMBIIIICHHOCTH.
TIpesKzie BCETO, 3TO CO3aHNE
U IIPOMBIIITIEHHOE BHE/IPEHUE
POCCHUIICKOH TeXHOJIOrMU prudop-
MUHI2 C HEIPEPHIBHOI pereHepa-
nuert (HPK). TIpoexr, B cBA3u
C B&KHOCTBIO PElIEHNs IpodJie-
MBI 1 PO, osyuws craryc Ha-
[IMOHATIBHOTO. B 3TOM IIpO€eKTe
«HITIT Hedprexum» pabotaer co
CBOMM JIABHMM ITAPTHEPOM —
poeKTHON opranusauuer OO0
«J/lenrunponedrexum». [nanupy-
€TCA MPOEKTUPOBAHUE U CTPOU-
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CONDITIONS TO INCLUDE C.-FRACTION ISOMERIZATION UNIT
TO THE GRASOLINES PROCESSING SCHEME:

Lack of alkylate and other high-octane non-aromatic motor gasoline components

at refinery;

Necessity to increase production of motor gasolines at the expense of higher
selectivity of C,-fraction processing.

TEJNLCTBO MEPBOY IPOMBIILIEH-
HOU YCTAHOBKU MOIIHOCTBIO 1
MJIH T/TOJ} TIO CBIPBIO.

BTOpoit MPOEKT — CTPOUTED-
CTBO IIEPBOI MPOMBIIIIEHHOH yC-
TAHOBKU M3omepuzarun Cy-
(PPAKLMU — TAKKE IPHOOPETAET
peasbHble YepThL. C y4eToM 06-
MEMUPOBOY TEHZIEHIINY HA CHH-
JKEHUE COZIEP/KAHNA APOMATHIEC-
KHX YIJIEBOJOPOZIOB B BBICOKOOK-
TAHOBBIX COPTAX ABTOOEH3MHOB
9Ta 33/1a4a CTAHOBUTCA BCe bosee
AKTyaJIbHOM. [IpersTcTBreM Jyist
€€ [PAKTUYECKOIO PELICHUS BCe-
I7]a ABJLIACH HELOCTATOYHO Bbl-
COKasl CEJIEKTUBHOCTD M3BECTHBIX
KaTAIM32TOPOB U TEXHOIOTHI
U30MEPUBALIUH JI/I 3TOTO CBIPbL.
B nacrosmee «HITIT Hedrexum»
VAAIOCh PENMUTH 3Ty IPOOIIEMY,

U TIOSABUJINCD MEPBBIE 3aBOJBI —
B Poccun u Ipyrux Crpanax —
34UHTEPECOBAHHBIE B CTPOUTEND-
CTBE YCTAHOBOK M30MEPU3ALIAN
(ppaxumy, BHIKUIAIOMCH B TIpE/ie-
nax 70-105°C. ITpouecc nosyunn
Hazpanue «<3oMank-4»>. Cunraer-
Cd, 4TO PeAIU3aLysa HOBOI'O IIPO-
1IeCCA B IPOMBIIIIEHHOCTH 1103~
BOJIUT MHOTUM 33BOJIaM ONTHMH-
3UPOBATb CXEMY MEPEPAOOTKN
He(PTU — B YACTHOCTH, OT/ABATH
IPEANOYTEHHE IPOLIECCY IHPO-
KPEKMHTA MEPEJ TIPOLECCOM Ka-

TamTIaeckoro kpekunra,  OM

several Isomalk-2 and Isomalk-3
units in China. New projects are
under development in other coun-
tries. In addition to this direction, it
should be noted that SIE Neftehim
has launched two new projects that
have not yet been tested in the
industry. First of all, this is the devel-
opment and industrial implementa-
tion of the Russian technology of
catalytic reforming with continuous
catalyst regeneration (CCR). The
project, due to the importance of
solving the problem for the Russian
Federation, received the status of
having the national priority. In this
project, SIE Neftehim is working
with its long-standing partner, the
design organization LLC
Lengiproneftekhim in St Petersburg,
The plan is to design and build the
first industrial unit with 1mn t/yr of
feedstock capacity.

The second project — the con-
struction of the first industrial iso-
merization unit of the C; fraction is

also taking shape. With the world-
wide trend of reducing the content
of aromatic hydrocarbons in high-
octane grades of motor gasoline, this
task is becoming ever more urgent.

The obstacle to its practical solu-
tion has always been the insuffi-
ciently high selectivity of known
catalysts and isomerization tech-
nologies for this feedstock. At pres-
ent, we can say that SIE Neftehim
has managed to solve the problem,
and there are already refineries in
Russia and other countries interest-
ed in the construction of the iso-
merization units for the fraction
boiling within 70-105°C.

We named the process
Isomalk-4. The industry experts
believe that the implementation of
the new process in the industry will
enable many refineries to optimize
the oil refining scheme, and in par-
ticular, to favor the process of the
hydrocracking instead of the catalyt-
ic cracking technology. oM
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