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U3OMAJIK —
OMEPEXAS [NOBANbHBIE TPEH/bI

V3MEHEHUsI TPEH/IOB HA MUPOBBIX 1 PETMOHANBHBIX PhIH-
KaX MOTOPHBIX TOILIUB TOPO¥ COBEPIICHHO HETPEICKA3ye-
MBI Ellle HECKOIBKO JIeT HA3a/] TPEATIONAraloCh, YTO pas-
BUTHE TPEH/A AU3EIU3AUH, CTOJIb JOMUHUPOBABIIETO

B EC, mpuBeIET K MA/ICHUIO CIPOCA HA OEH3UHBL.

434710Ch, YTO JU3E/IbHBIE JIBUTATE-
JIU PENTAT IPOOIEMBI M COKPA-
menus BbI6pocoB CO,, U NOBbI-
e 3QPEKTUBHOCTH, Jeas
JIT TeM KOMIIPOMHUCCHBIM PEIIEHUEM, KOTOPOE
HO3BOJIUT MUPOBOMY aBTOTPAHCIIOPTY BIIOTHE
O1ArONOTYYHO JJOKUTD JIO TEX BPEMEH, KO/
INEKTPOMOOMIIN CTaHYT JOCTATOUHO JIEIIEBHI-
MU ¥ 3QPEKTUBHBIMH, YTOOBI TIPUITH Ha CME-

HY JIBUT4TEIAM BHYTPEHHETO CTOPAHHUAL.
OJHAKO CKAaHJIAJI C IIOJTACOBKAMHU PE3YIb-
TATOB TECTOB aBTOMOOMIIEN Volkswagen, KOTO-
phiit paspazuics ocenbio 2016 r B CIIA, mo-
JI06HO 3(PPEKTY KAPTOYHOTO AOMUKA, 3aTPO-
HYJI 1 TIOTPAC BCEX IPOU3BOJUTENEH TU3E/b-
HBIX aBTO, IPEK/E BCETO, KOHEYHO, B EC.
B CIMCOK MPOGNEMHBIX dBTO JOOABHIICA €IIIE
LIETBIN PSAJT €BPONIENCKUX MPOU3BOUTENEN.

\

«AnaeMa», KOTOPON ObIIN MOJABEPIHYTEI
JIU3ETBHBIE JIBUTATENH 3 CBEPXBPE/HBIE BbI-
6pocst oxucnos a3ota (NO,), 3acTaBuia BO
MHOTHX CTPaHAX BHOBb BCTIOMHUTb O BAKHOC-
TH TIPOU3BO/ICTBA U KOHTPOJIS KAUeCTBA KOM-
TIOHEHTOB BBICOKOOKTAHOBBIX OEH3UHOB.

Tema IpOU3BO/ICTBA KOMIIOHEHTOB BBICOKO-
OKTaHOBBIX OCH3UHOB JIOBOJIHO JIOIO ObLIA
TIPEAMETOM OCTPBIX JAUCKYCCU B Poccum.
Muorwue, ¢ orskoit Ha EC, HacTauBanu Ha
TOM, 4TO HEOOXOAUMO HOCIIEMUTD C YBEIUYE-
HueM npoussofictsa [T u Ha HII3 B PO.

OyHaKO ObUIM U TAKUE CTIEIUAUCTBL, KOTO-
]pbl€ TPE3BO MOHMUMAIH, YTO HUKAKUE MHOCT-
AHHbIE TOIIMBHBIE KAMIIAHUN HU 32 TOJ,

HY 32 JECATb HE U3MEHAT YCTONYUBbI TPEH]
— POCT 0OBEMOB NOTPEOIEHNS BBICOKOOKTAHO-
BBbIX OCH3UHOB B OOJIBLION CEBEPHOI CTPAHE.
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ISOMALK —

MOVING FORWARD
AHEAD OF GLOBAL TRENDS

Changes in trends in the world and regional markets of
motor fuels are sometimes completely unpredictable. A few
years ago, it seemed that the development of massive
«dieselization» trend, so dominant in the EU, would lead to
a drop in demand for gasoline.

[luHamuka BBOA B SKCMNYATALMIO YCTAHOBOK H3oMepH3aLhy Cg-Cy B PoCCHM
Dynamics of C5-C; isomenization units commissioning in Russia

OILMARKET /// 01 /2018

.

Pictured: ISOMALK-2 unit at Gazprom neft's
560,000b/d Omsk refinery.

[lons pasnusKbIX TEXHONOTMIl NPO3BOACTBA C;-C; H30Mepu3aTa B Pocchi
Share of ditferent technologies for production of C;-C; isomerizate in Russia

Sild-Chemie (580 KTA)

t seemed that diesel engines solved both
the problem of reducing CO, emissions
and increasing efficiency, making the
diesel fuels the trade-off solution that
would allow the world's motor vehicle to sur-

ISOMALK-2 (5270 KTA)

PAR-ISOM (465 KTA)

vive quite well until electric cars would
become cheap and efficient enough to replace PENEX (1450 KTA)
internal combustion engines (ICEs). §

However, the scandal with the Volkswagen
cars motor tests results rigging that broke out
in the autumn of 2016 in the USA,, like a

snowball effect, affected and shocked all diesel ~ importance of control over production and was necessary to hurry up with increasing

car manufacturers, above all, of course, in the blending of high quality high-octane gasoline diesel fuels output at the refineries in Russia.

EU. A number of European auto manufacturers ~ components. However, there were also specialists who

resulted adding to the list of troubled vehicles. The topic of production of high-octane soberly realized that no foreign fuel campaigns
Major banning of diesel vehicles for the gasoline components for quite some time was would be able to change in a year or even ten

super-harmful emissions of nitrogen oxides the subject of heated discussions in Russia too.  years the steady trend of gasoline consump-

(NO,), revived in many countries interest and Many, with an eye to the EU, insisted that it tion growth in a large northern country.
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OJIMH 13 TAKUX PEAUTUCTOB —
IIpesudenm Kpacnooapckoti
xomnanuu «HIIIT Heghme-
xum» Anexcanop Huxumoeuy
Ilaxyn, 110J1 YbUM PYKOBOACT-
BOM OblIa PA3p200TAHA TEXHO-
norus «MsomMank» i1 IpousBog-
CTBA HAUOOJIEE KAYECTBEHHOTO
U IOIY/IAPHOIO HA CETOAHA KOM-
MIOHEHTA BBICOKOOKTAHOBBIX
OEH3MHOB — U30MEPU3ATA.

[Toka 1w AUCKyCcuy,

B «HIIIT Herexum» HApsKEH-
HO paboTaIy, U OTEYECTBEHHAS
TEXHOJIOTUs «MI30MaJK», paspa-
60TaHHAs KOMIIAHUEH U CTaB-
1125 JIMJIEPOM UMIIOPTO3AMeElIe-
HU4, Obljja BHEAPEHa Ha 11
npeanpuaTuax B PO, a Taxxe

B Pympbinny, Ykpaune, Mgy,
KHP.

W npornecc BHEAPEHUA He-
IPEPBIBHO MPOJIOILKAETCA, XOTA
Ha CETOJIHA 110 TEXHONOTUN
«M3omMank» B PO yxe BbIIIyCKa-
ercst 60JIbIIE KOMIIOHEHTOB BbI-
COKOOKTaHOBBIX OEH3MHOB, UEM
10 JINLEH3UAM BCEX HHOCTPAH-
HBIX JIMLIEH3UAPOB, BMECTE B3f-
ThHIX.

Kypuan OILMARKET tiony-
YU BO3MOKHOCTD TOOOIATHCA
¢ AH. IlakyHOM U 3a74Tb HE-
CKOJIBKO BOIIPOCOB O KJIIOYEBBIX
TPEH/IAX B IPOU3BO/ICTBE BHICO-
KOOKTAHOBBIX OCH3UHOB U IEP-
CNIEKTUBAX UX PA3BUTHA.

OILMARKET: 30pascmeyii-
me, Anexcanop Huxumoeuu, xax
86l OYeHUBACE CUMYAUUIO
€ NPOU3BOOCME0M BbICOKOOKMA-
HOBbIX OeH3UH08 8 Poccuu
u 6 mupe?

Anexcanop Illaxyn:

C 2012 r. 06beM IPOU3BOJCTBA
BBICOKOOKTAHOBBIX OEH3MHOB
K1acca 5 (68 danvmeriwem K5 —
OM.) B PO cymecTBEHHO YBEMN-
quics. 3a 2015-2016 rr. mpo-
M30MIENT PHIBOK Ha 4,1 MIH T
(+12,4%) — HEOBIBAILIA POCT,
XOT{ 32 TOT e TIEPHOJ U TIPO-
ussozcTso IT K5 yBenmuunnoch
Ha 9,1 MH T (+16,3%).

OTH MOKA34TEIN BIOJHE CO-
OTBETCTBOBAIN MUPOBOH JIUHA-
MUKE, KOT/ja TIPOU3BO/ICTBO 4B-
TOOEH3MHOB B MuUpe 32 2015-
2016 rT. BBIPOCTIO GOJIEE, YEM HA

50 muH T unu 6oee, 9eM Ha
5,5%.

EcrectBenHo, uTO B Poccuu
Hauboee JUHAMUYHO POCIIO
IIPOU3BOJCTBO BBICOKOOKTAHO-
BBIX OCH3MHOB — A-95, A-92
1 A-98 — B IIEPBOM NOMYTOUU
2017 1. OHO COOTBETCTBEHHO CO-
craBuio 51%, 29% u 1% ot 06-
ero 06bemMa IPOU3BOJICTBA.

OILMARKET: B ceéeme 210-
0ansHbIX MPEHO0e — omKa3a
Om MOMANLHOT OU3eAU3A-
yuu, nompeoGHOCMs 6 Kave-
CINGEHHBIX KOMNOHEHMAX
0en3unoe cmumyaupyemcs
maxice u nePexooom MHo2ux
8e0YUUX MUPOBHLX NPOU3EO-
oumeneii, 8 nepeyio ouepeos
anouckux — Mazda, Nissan,
Suzuki, Toyota — na unnoéa-
YUOHHbIE OEH3UHOBbLE 06UZA-
menu ¢ nepemennoti Kom-
npeccueti. Imu uHHOBAUUN
1036014101 0A68AM MOUL-
Hocmo u Aderxmuenocms,
IKOHOMUUHOCTIE OEH3UHO-
6bLX 06uzameneii na ypoene
He xyoice, u 0adxnce npeeviuia-
10ujem noKa3ament AYHuux
ouU3enbHbLIX 06uzamenel,
¢ nompeonenuem 4-5 1 na
100km npooeza y agmo
€ 005eMom 08uzamens
1,4-1,6-2 1 u mowgpocmo1o
oonee 120-150 a.c. O0Haxo
6ce Mo OOCIMUNCUMO JULLD
HPU YCI08UYU UCRONBIOBAHUA
8bICOKOKAYUECINBEHHBLX CO-
epemennvix 0Oen3unos. Kax
6bL cuumaeme, My MPeHObL
YCURAM CHPOC HA USOMEDU-
3am u cmpoumenscmeo Ho-
6bLX YCINAHOBOK N0 MEXHOO0-
2uu «H3omank»?

Anexcanop Illaxyn: Bce ne-
PCUNCICHHBIC TPCH/IBI, KOHCY-
HO, TIOBBIIMAIOT CIIPOC HA Kade-
CTBEHHBIE KOMIIOHEHTBI OEH3U-
HOB. OfiHAKO U 6€3 3TUX TPEH-
J10B HA MHOTI'MX IIPOMU3BO/ICTBAX
KAK y HAC B CTPAHE, TAK 1 32 py-
6EKOM OLIYIAETCA HEXBATKA
M30MEPH3aTa, OOYCIOBICHHAS
PAAOM TCXHOJIOT'MYCCKUX
U TIPOU3BOACTBCHHBIX HpO6HCM.

Cy1ecTByIOT iBE OCHOBHBIE
CXCMbI KOMIIAYH/IUPOBAHMS BbI-
COKOOKTAHOBBIX COBPEMCHHBIX

One of such realists is the
President of the Krasnodar
company Scientific
Industrial Enterprise (SIE)
Neftehim Alexander
Nikitovich Shakun, whose
team of specialists developed the
Isomalk technology for the pro-
duction of the most high-quality
and popular component of high-
octane gasolines — isomerizate.

During the years of discus-
sion, SIE Neftehim worked hard,
and developed Isomalk technol-
ogy to become the leader in
technologies import substitution,
having introduced Isomalk at 11
refineries in the Russian
Federation, as well as in
Romania, Ukraine, India and
China.

SIE Neftehim continues devel-
opment and implementation
even though today Isomalk tech-
nology in Russia already pro-
duces more components of high-
octane gasoline than under the
licenses of all foreign licensors
put together.

OILMARKET magazine met
with Alexander Shakun to ask a
few questions about the key
trends in the production of high-
octane gasolines and the priori-
ties of this market segment
development.

OILMARKET: Hello, Alexander
Nikitovich, how do you assess the
situation with the production of
high-octane gasolines in Russia
and in the world?

Alexander Shakun: Since
2012, the volume of production
of high-octane gasoline blends of
class 5 (hereinafter K5 — OM.)
has significantly increased in
Russia. In 2015-2016 there was a
4.1mn t production boost (+
12.4%) — an unprecedented
growth, even though during the
same period, the production of
diesel K5 increased by 9.1mn t
(+ 16.3%).

These figures were in line
with the global dynamics, when
the production of gasoline in the
world in 2015-2016 increased by
more than 50mn t or more than
5.5%.

Naturally, in Russia the pro-
duction of high-octane gasoline
blends — A-95, A-92 and A-98 —
showed the highest pace of pro-
duction growth, in the first half
of 2017 those blends represented
respectively 51%, 29% and 1% of
the total output.

OILMARKET: In the light of
global trends — slow down of the
massive diesel fuels use, the need
Jor high-quality gasoline compo-
nents is also stimulated by the
transition of many leading world
manufacturers, first of all
Japanese ones — Mazda, Nissan,
Suzuki, Toyota — to innovative
petrol engines with variable com-
pression.

Those innovations allow to
give power and efficiency of
Dpetrol engines to the levels often
exceeding the performance of the
best diesel engines. They consume
4-5 liters per 100km run for cars
with engine capacity of 14-1.6-2
liters and power of more than
120-150 hp.

However, all this is achievable
only if bigh-quality modern gaso-
lines are used. Do you think these
trends will strengthen the
demand for isomerizate and the
construction of new plants using
Isomalk technology?

Alexander Shakun: All these
trends, of course, increase the
demand for quality components
of gasoline. However, even with-
out these trends at many refiner-
ies both in our country and
abroad, there is a shortage of iso-
merizate, caused by a number of
technological and production
problems.

There are two main schemes
for compounding modern high-
octane gasolines -

Option I — Production of
A-95 with blending of isomer-
izate, reformate, FCC gasoline,
alkylate and components such as
MTBE and TAME;

Option II — Production of
A-95 with the addition of iso-
merizate, reformate, and, again,
MTBE and TAME.

Both schemes have their
drawbacks.
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OEH3UHOB —

Bapuarnm I — TIpou3BOACTBO
A-95 KOMIIayHJMPOBAHUEM U30-
mepu3sara, puopmara, 6eH3uHA
KATKPEKUHI', ATKUIATA U TAKUX

KOMIIOHEHTOB, Kak MTBD, TAMD;

Bapuanm II — TIpoussoxct-
BO A-95 myreM CMemeHnd U3o-
MepU3aTa, puopmara, 1, OnATh
e, MTBD n TAMD.

O6e cxeMbl UMEIOT CBOU He-
JOCTATKU.

KimoueBbIMU HEJOCTATKAMEU
Bapmanra [ 4BIA10TCA: BBICOKOE
COZicpKaHUE ONEPHUHOB U CEPHI
B 6EH3UHE KATAIUTUYECKOTO
KPEKUHTA, 4 TAKKE OrPAHUYCH-
HOE KOJIMYECTBO a/IKUJIATA Ha
PBIHKE.

¥ Bapuaura II ocHOBHOI He-
JOCTATOK — IOBBIEHHOE CO-
JEpKAHUE APOMATHIECKHX YIJIe-
BOJIOPOJIOB B CBA3U C BBICOKON
noner pudopmara.

Kpowme Toro, nomumo mpo-
011eM € COOCTBEHHO TEXHONIOTU-
YECKMMU CXEMAMH KOMITAYH/IH-
posanud, Ha MHorux HII3 BO3-
HUKAIOT TEXHUYECKHUE T1podiie-
MBI B CUJIY:

* CHIDKCHUA [I0KA3aTEIeH yC-
TAHOBOK PU(OPMUHIA CO CTa-
LIMOHAPHBIM CJIOEM U3-3d KOKCY-
€MOCTH KaTd/IU3aTOPOB. JTO
BA’KHO, TOCKOJIBKY [0/ YCTAHO-
BOK CO CTAL[MOHAPHBIM CJIOEM
OCTAETCA BBICOKOL;

* HE3AIUIAHUPOBAHHBIX OCTa-
HOBOK YCTaHOBOK H30MEPH3a-
LM U3-32 OTPABJIEHHUA BBICOKO-
YyBCTBUTENIBHBIX XJIOPUPOBAH-
HBIX KATATU34TOPOB U IIOBbI-
IIEHHOM KOPPO3UH;

* 60JBLION oMK propMaTd
C BBICOKOU KOHIIEHTPAL1EN
APOMATUYECKUX YITIEBOAOPOJOB
B IPOU3BOJICTBE dBTOOEH3MHOB.

OILMARKET: Kax 6bL 661 pe-
SIOMUPOBANIL 3A0a4U, KOMOPbIe
CMoAm ce200ma nepeo paspa-
bomuuKamu. mexHono2utl npo-
U3600CMBaA OEH3UHOBHIX KOMNO-
HeHmos?

Anexcandp Illaxyn: 1 6ot
AKLIEHTHPOBAJl BHIMAHHE HA
CEAYIOMUX OCHOBHBIX 331a4aX:

* YBEJIMUECHUE MEKPETEHEPA-
[IMOHHOTO NPOOETa KaTAIU3aTO-
POB pU(OPMHUHIA HA YCTAHOB-

KaX CO CTAIIMOHAPHBIM CIOEM
KaTa1u3aTopa Jo 4-5 JIeT mpu
paboTe B <KECTKOM» PEKUME

C OJTy4eHUEM pudopmara

¢ 101 97-99 nyHKTOB;

* YBEJIMYEHUE BBIXO/A PU-
(popmara Ha JENCTBYIOUX YC-
TAHOBKAX CO CTAIIMOHAPHBIM
cnoeM 10 90-92% 3a cyeT cHU-
KEHUA KOKCYEMOCTH KATa/IN3a-

WWW.OILMARKET-MAGAZINE.COM

[pesngeHT komnanuu «HIM Hedtexum»
AnekcaHgp HukutoBuy LLlakyH.
The President of the Krasnodar company
Scientific Industrial Enterprise Neftehim

Alexander Nikitovich Shakun

The key disadvantages of
Option I are: a high content of
olefins and sulfur in catalytic
cracking gasoline, as well as a
limited amount of alkylate on
the market.

In Option II, the main disad-
vantage is the increased content
of aromatic hydrocarbons due to

the high proportion of reformate.

—

In addition to the problems
with the actual technological
schemes of compounding, many
refineries have technical prob-
lems due to:

* Deterioration of fixed-bed
reformer performances due to
catalyst coking. This is impor-
tant, as the share of fixed-bed
reformers is still high;
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W30MEPU3ALUA — 370 OCHOBHOM NpoLecc, N03BONAOLLMIA YBEN-
YUTb OO BbICOKOOKTAHOBbLIX MOTOPHbIX 6EH3UHOB CTaHAAPTOB EB-
po-5 n EBpo-6.

ECTb 1B KOHKYPEHTHO-CMOCOOHbIX HU3KOTEMMEpPaTyPHbIX TEXHONOT K
n3omepmn3aumm Ha MMPOBOM PbIHKE: Ha BbICOKO-XJTIOPUPOBAHHLIX alllOMU-
HUEBbIX KaTann3artopax U Ha Katanuaartopax Ha cynbgarax LMPKOHUS:

« [lepepaboTynKK BCE Yalle OTAAKT NPeAnoYTeHNe UNPKOHUEBbIM Ka-
Tanu3aTopam 13omMepmsaunm, Kak 6osee HageXXHbIM U 3DEKTUBHbLIM;

« Cthepa NnpuMeHeHMs LNPKOHUEBbIX KaTann3aTopos 6bina paclunpeHa
¢ nsomepusaunmn Cg-Cg Ha nsomepusaunio G4 u C7.

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

There are two competitive low-temperature isomerization technolo-
gies in the world market: over highly-chlorinated alumina catalysts
and over sulfated zirconia catalysts:

« Increasingly refiners give preference to zirconia isomerization cata-
lysts as they are more reliable and more efficient in operation;

« Zirconia catalysts field of application has been widened:
from Cg-Cg isomerization to C4 and C7 isomerization.

e Qut-of-schedule shut-
downs of isomerization units
due to highly-sensitive poison-
ing of chlorinated catalysts and
excessive corrosion;

e High share of reformate
with increased aromatics con-
tent in motor gasoline produc-
tion.

OILMARKET: How would
you summarize the challenges
that the presence of these prob-
lems poses to the technology
developers for the production of
gasoline components?

Alexander Shakun: 1
would focus on the following
challenges:

e Increase of reforming cat-
alysts' service cycle in fixed-bed
reformers up to 4-5 years of
«severe operation» with pro-
duction of 97-99 RON refor-
mate;

» Enhancement of reformate
yield in operating fixed-bed
reformers up to 90-92% due to
minimization of catalyst coking
and pressure decrease;

 Enhancement of CCR units
operation due to improved cata-
lyst selectivity and strength;

* Increase of isomerization
unit turnaround period up to 6
years;

e Increase of period between
regeneration for isomerization
units up to 12 years;

 Maximization of non-aro-
matic isomerizate share by
means of C;-cut redistribution
from reforming feed to isomer-
ization feed;

* The Construction of sepa-
rate C;-fraction isomerization
units, as the processes of Cs-Cg-
isomerization and Cs-isomeriza-
tion can not operate on the
same catalyst;

—
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TOPA U MOHMKEHUSA JABJICHHUS,
* [IOBBIIIEHNE I(PPEKTUBHO-

ctu ycranosok HPK 3a cuer no-

BBIMIEHUSA CENEKTUBHOCTH

Y IPOYHOCTHBIX CBOKCTB KaTa-

JIU3TOPOB;

* YBEIMYCHUE MEKPEMOHT-
HOT'O ITPO6Era yCTAaHOBOK U30-
MepHU3aIHK JI0 6 JIeT;

* yBelM4YEHUE Oe3pereHepa-
[JMOHHOTO MPOOEra YCTAHOBOK
N30MEpU3ANnu 10 12 ner;

* YBETMYEHHUE JIOJU HEAPO-
MATHYECKOTO U30MEPHU3aTa 31
cyer nepepacnpesencnus C-
(bpakuuy u3 cepbs puPOPMUH-
Ia B CBIPbE U30MEPUBAIINY]

* CTPOUTETBCTBO OT/IEABHBIX
YCTAHOBOK n3omepusanuun Co-
(DpaKIMY, TAK KAK IPOLECCHI
uzomepusanun Cs-Cq ppariuin
1 C7-(DpAKIMK HE COBMECTUMbI
Ha OJJHOM KaTaJM34TOPE;

* CTPOUTEIBCTBO YCTAHOBOK
M30MEpU3ALIUK H-OyTaHa Jyis
TIOTYYEHUS CBIPBA NI TPOH3-
BOJICTBA anKmaaTa u MTBD.

OILMARKET: Boi ommeuae-
me, ymo OGOAbULAS HACTb B03-

e Karanausaropel Mapku RC
IPEAHAZHAYEHDI U1 PAGOTHI
C HENPEPBIBHON PEreHepanueit
karanusaropa (HPK), B pexume
1o 110 nynkros MOY, kaTanmsa-
TOPBL PACCUUTAHBL HA CPOK
CyX0bl 8 JIET, U 06ECIIEUNBAIOT
BBIXOZ] prhopmarta 0 92%.

Ba:XHO MOHUMATB, 4TO IS
BCEX KATAIUTUYCCKUX IPOLEC-
COB, U OCOOEHHO I KATATUTH-
YECKOT0 pU(OPMUHTA, HEOOXO-
JAUMO HAayYHO-TEXHUYECKOE CO-
IPOBOXKACHUE OT IPOU3BOACTBA
KAaTAIM3ATOPA 10 IPOEKTUPOBA-
HH4, CTPOUTENBCTBA, ITyCKa
U 3KCIUIYyaTaLUN YCTAHOBOK.

Hama xoMmanus ocyecTs-
JIeT BCE 3TH ATansl U ewme jo-
6asio. [ImiTeNbHOE BPEMSA
B HeprenepepaboTKe CyLIEeCTBO-
BAJIM TOJIBKO /JIBE TEXHOJIOTUU
HPK (CCR) — xomnanuit UOP
u Axens. Mory coo6IuTh, 4T0
B 2017 rogy Bmecre ¢ OO0
«JIeHTUIIPOHE(YTEXUM> MBI TIPHU-
CTYIMIX ¥ K NPOEKTUPOBAHUIO
NEPBON NIPOMBIIITIEHHON YCTa-
Hosku HPK 1o poccurickon rex-
HOJIOTUM.

[lonu pasnHyHbIX TEXHONOTHI H3omepu3almn B PO

HOCTaBLLlI/IK TexHonornn nsomepmsaumn

[ons B 06LLemM 06beme NPoV3BOACTBA
nsomepusara B PO, %

LleonutHble katanudatops! (Sud-Chemie)

XnopvipoBaHHble katanusatopsl (UOP, Axens)

6
31

OkcufHble cynbaTtnpoBaHHble KatanuaaTopb!

(«HMM Hedbtexum» 1 UOP)

63

HUKAIOWUX C NPOUEOOCTNEOM
BbICOKOOKMAHOBHIX KOMIOHECH-
MO8 NPoONeM 603HUKAC U3-34
CNONCHOCELE ¢ KAMAU3AMo-
pamu. Kaxue unnosayuu 6 cge-
e nosuilerus HaoeHHOCINU
Kamanu3amopos npeorazaem
«HIIIT Hegpmexum»?

Anexcandp Ilaxyn: Cpenu
HOBEHINX MOAU(DUKAINIT KaTa-
JIN32TOPOB pU(OPMHUHTA, IIPO-
M3BOJIUMBIX ¥ IIOCTAB/IAEMbIX
00O «HIIIT HEOTEXUM>» 1Be
mapku — REF u RC:

* KaranusaTopbl Mapku REF
IIPEJHA3HAYECHBL I PAOOTHL
B CTAIMOHAPHOM CJIO€ B PEKUME
zo 100 nyukros o MOY, umeror
TIOBBIIIEHHBII MEKPEreHEPAIU-
OHHBII IEPUOJ, CPOK CITYKOBI HE
MeHee 8 JIeT U 00eCTIeYnBaIOT
BBIXOZ] pudpopmara 10 90%;

OILMARKET: Bepremcs

K meme Kamanusamopos u3o-
yepusayuu. H36ecmHo, 4mo
«HIIIT Hepmexum» 3anumaem
AUOUPYIOUUE NOZULUL 8 POC-
cutickoti negpmenepepadamo-
sarouert ompacau no npouseoo-
cmey u nocmagke Kamanu3a-
mopos 015 3mo2o npoyecca.
Kax obcmosam oena 6 amoti
cpepe na xomey 2017 e. — na-
uano 2018 2.2

Anexcanop Hlaxyn: [Jom
PA3IUYHBIX TEXHOIOTHI H30ME-
pusanuu B PO Ha cerofHs oro-
Opaxensl 8 Tabauue 1.

[Ipy 3TOM CyMMapHas MOII-
HOCTb YCTAHOBOK U30MEPU3a-
uu B Poccun — 9,105 mutH T/1

OILMARKET: Oueguomno, 4mo
ook axmusnee 8bloUpaem
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* Construction of n-butane
isomerization units to obtain
feed for alkylate and MTBE pro-
duction.

OILMARKET: You note that
most of the problems that arise
with the production of bigh-
octane components are dealt
with the catalysts problems. What
innovations does SIE Neftebim,
LLC offer in improving the relia-
bility of catalysts?

Alexander Shakun: Among
the latest modifications of the
reforming catalysts produced
and supplied by SIE Neftehim,
LLC are two brands — REF and
RC:

The REF catalysts are
designed for operation in fixed-
bed service in the mode of up to
100 RON, they have enhanced
service cycle, and service life of
at least 8 years and the yield of
reformate of up to 90%;

The RC catalysts are designed
to work with continuous catalyst
regeneration (CCR), up to 110
RON, the catalysts designed life
span is 8 years, and the refor-
mate yield is up to 92%;

It is important to understand
that for all catalytic processes,
and especially for catalytic
reforming, scientific and techni-
cal support is required from the

OILMARKET: Let's return to
the topic of isomerization cata-
lysts. SIE Neftehim is recognized
leader in the Russian oil refining
industry in the production and
supply of catalysts for this
process. What is the situation in
this segment in this sphere at the
end of 2017 — the beginning of
20187

Alexander Shakun: The
shares of various isomerization
technologies in Russia are as fol-
lows — see the Table.

At the same time, the total
capacity of isomerization units
in Russia is 9.105mn t/year

OILMARKET: Obviously, the
market is voting for the oxide
sulfated isomerization catalyss,
what are their advaniages?

Alexander Shakun: The key
advantages of oxide sulfated iso-
merization catalysts are the fol-
lowing:

* Long term service life and
service cycle;

* Possible activity restoration
via regeneration,

* Tolerance to H20 and sul-
fur traces;

* Low corrosiveness of the
units.

These advantages translate into
a number of record indicators

The shares of various isomerization technologies

Isomerization technology provider

Share in total isomerizate production
in Russia, %

Zeolite catalysts (Sud-Chemie)
Chlorinated catalysts (UOP, Axens)

Oxide sulfated catalysts (SIE Neftehim and UOP)

6
31
63

production of the catalyst to the
design, construction, start-up
and operation of the units.

Our company provides all
necessary support at all those
stages. And here's important
detail. While for a long time in
the oil refining there were only
2 technologies of the CCR —
supplied by the companies UOP
and Axens. Now I can inform
you that in 2017, along with
«Lengiproneftekhim» design
company in St Petersburg, we
started designing the first indus-
trial unit of the Russian CCR
technology.

—

e 12 years service life
achieved over SI-2 catalyst;

* 12 years service cycle with-
out regeneration has been
achieved over SI-2 catalyst;

» Catalyst SI-2 totally
restores its activity after
removal of imputiries from feed
and hydrogen gas in cases of
slip.

OILMARKET: You mentioned
the importance of using the n-
butane isomerization technology
to obtain valuable bigh-octane
components. In the SIE Neftebim,
LLC porifolio you have this

31
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OKCUOHbLE CYNbPAMUDOBAHbLE
KAMAanu3amopo. u3omMepu3ayuiL,
8 wem ux npeumyuecmsar

Anexcanop Hlaxyn: Kmoue-
BBIMH IIPEUMYIIECTBAMH OKCHJI-
HBIX CY/Ib(DATUPOBAHHBIX KATa-
JIU32TOPOB U30MEPHU3ALIUH SABJIA-
I0TCA CIIEIYIOMHE:

* JUIUTENBHBINA CPOK CITYKOBI
U MEXPEreHePALMOHHbIN NIepU-
OJ;

* BO3MOKHOCTb BOCCTAHOB-
JIEHNA AKTUBHOCTH ITyTEM pere-
HEPAIWY,

® YCTOMYUBOCTD K IIPUMECAM
H20 u ceppy;

® [IPAKTUYECKH OTCYTCTBYET
KOPPO3Hs YCTAHOBOK.

PesyinbraToM 3THX IPEUMY-
IIECTB ABIACTCA Al PEKOPAHBIX
NOKA3aTeNCH:

® JIOCTUTHYT CPOK CITYKOBI —
12 ner Ha Karamusarope CU-2;

L

e - Pt L

* JJOCTHTHYT TIpoGer — 12
JIeT 6€3 pereHeparuy Ha Kara-
mmsarope CH-2;

* AKTUBHOCTD KATaTH34TOPA
CH-2 mOMHOCTbHIO BOCCTAHABIHU-
BACTCA TIOCIIE YAAICHNS TIpUMe-
cefl U3 ChIpbs 1 BOAOPOJCO/ED-
karrero rasa (BCT) u npu nx
ABAPUIHOM TIPOCKOKE.

OILMARKET: Bui ynomamnyau
aAKMYanbHOCHb UCHONL30BANU
MeXHON02UY USOMEDUSAUUL H-
Oymana 015 NOLYHEHUA YEHHLIX
BbICOKOOKMAHOBHIX KOMNOHEH-
mos. B nopmeponuo <HIII Hegp-
mexum» ecimb IMa MexHOL02UA
— d30omani-3». Kax oocmosm
oena ¢ e2o eneoperuem 6 PO
U HA MeNCOYHAPOOHBIX PoIHKAX?

Anexcanop Ilaxyn: B 3ToM
HATPABIECHUU YK€ IPOJIETaHa
HeManasg paboTa:

Ha dhoto: YcTaHoBKa n3omepu3aumuu H-6yTaHa no TexHonorum «M3o-
mank-3» komnaHum Liaoning Hualu Specialty Asphalt Co, (npoBuHuUuA

J190HUH, KHP).

Pictured: N-butane isomerization unit using Isomalk-3 technology
at Liaoning Hualu Specialty Asphalt Co, (Liaoning Province, PRC).

Isomalk-3 technology- what is
the situation with its implemen-
tation in Russia and in interna-
tional markets?

Alexander Shakun: A lot of
work has already been done in
this direction:

e In 2015, Shandong Sincier
Petrochemical Co., Ltd (China)
installed the Isomalk-3 with the
feedstock capacity of 200,000t
per year, as part of the MTBE
production complex;

* In 2016-2017 licensing
and construction launched of
two more Isomalk-3 units in
China;

¢ In 2018 constructed facili-
ties launch is expected along
with plans to develop several
more Isomalk-3 units.

OILMARKET: You also men-
tioned the isomerization tech-
nology of the C5 fraction (70-
105°C) or Isomalk-4. What are
the advantages of this process?

Alexander Shakun: First of
all, I would like to note once
again that this is the technology
of the future, the nearest one.
Its relevance already arises with
the increase in the share of
high-octane grades of gasolines
in accordance with the Euro-5
standard. And the demand for
this technology will increase
many times with the transition
of the world oil refining to the
Euro-6 standards. As you know,
in the US.A,, Canada gasoline is
produced, according to the
standards similar to Euro-6.
There were reports of the Euro-
6 gasoline production in
Europe.

The technology Isomalk-4
allows to:

* Raise the octane number
of the fraction 70-105° C not
via aromatization, as it happens
in reforming units, but via iso-
merization of paraffinic hydro-
carbons. At the same time, indi-
rectly, due to the heavier boil-
ing of the reforming units feed-
stock, this boosts the reformate
yield, and, accordingly, ulti-
mately increasing the motor
gasoline output;

* Reduce MTBE production
costs or even completely reject
it, as in some countries it is
already banned for environ-
mental reasons.

OILMARKET: Alexander
Nikitovich, summarizing what
you have already said, what
technological priorities aiming
fo increase the production of
high-quality components of
modern gasoline would you put
at the forefront today?

Alexander Shakun: First of
all we need to do further
research in order to develop
more selective and stable
reforming and isomerization
catalysts. The thermodynamics
tell us it's quite doable and this
means we can endlessly improve
this process. However, we need
to focus on more urgent priori-
ties:

» We have to create Russian
CCR reforming process which
afterwards, I'm sure, will be able
to enter foreign markets;

» For the CCR process the
biggest challenge remains in
reducing aromatic hydrocarbons
content. We need to develop
and implement catalytic compo-
sitions capable to solve this
problem. Our company has
developed such catalytic com-
position;

* Further increase of the
pentane-hexane fractions iso-
merization units share operating
on oxide sulfated catalysts; One
of the priorities is substitution
of highly chlorinated catalysts
by oxide catalysts. SIE Neftehim
has developed such project;

e Construction of 70-105°C
cut isomerization units
(Isomalk-4 process), first of all
of those refineries having no
alkylation units;

e Construction of n-butane
isomerization units to provide
feed for alkylation units.

Today we can say that all
necessary technologies to pro-
duce gasoline blends complient
with Euro-5 and Euro-6 in the
future have been developed in
Russia. oM
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e B 2015 r. OpUIa 3amTyIEeHA
YCTaHOBKA «/130MaJIK-3», MOIII-
HOCTBIO 200 TBIC. T IIO CBIPBIO
B rojl, komnanuu Shandong
Sincier Petrochemical Co., Ltd
(Kutait), B coCTaBe KOMILIEKCA
nonydenus MTBD;

* 82016-2017 T, OCYyIIECTB-
JIEHBI TUL[EH3UPOBAHUE U CTPO-
UTEJBCTBO EIIE /IBYX YCTAHOBOK
«A3omank-3» B Kurae;

* B 2018 1. rulanupyercs
MYCK MOCTPOEHHBIX YCTAHOBOK
U CTPOUTENIBCTBO €IIE HECKOMb-
KUX YCTAaHOBOK «MI30MaJIK-3».

OILMARKET: Bv: maxoice
VROMAHYU MEXHO02UI0 U30-
mepusayuu C7-@paxyuu (70-
105 °C) unu H30mani-4».

B uem npeumyujecmea anmozo
npoyecca?

Anexcandp Ilaxyn: TIpex-
JIE BCETO, XOYY €IE Pa3 OTME-
TUTh — 3TO TEXHOJIOTHUA OY1y-
1ero, yxe omukaimero. Ee ak-
TYaJIbBHOCTb YK€ BO3HUKACT IIPU
YBEIMYEHUH JIOJU BBICOKOOKTA-
HOBBIX COPTOB aBTOOEH3UHOB
1o crangapry Espo-5. M Boctpe-
OOBAHHOCTD B 3TOH TEXHOJOTUU
MHOTOKPATHO MOBBICUTCS TIPH
nepexo/ie MUPOBOK HedTenepe-
paboTKK HA CTAHAAPTHL EBPO-6.
Kak n3BeCTHO, 10 aHAJIOTUYHBIM
crangapraM EBpo-6 BBITYCKAIOT-
cst arodensunsl B CIITA, Kana-
ne. [TosBUINCh COOOIEHMS
0 TIPOU3BO/ICTBE ABTOOCH3UHOB
EBpo-6 B Esporte.

TexHonorug «M3oMank-4»
TIO3BOJISIET:

* [OBBICUTH OKTAHOBOE 4HC-
110 (ppaxuuu 70-105 °C ne 3a
CYET aPOMATU3ALHH, KAK 3TO
HPOUCXO/IUT HA YCTAHOBKAX PH-
(hOPMUHT2, A 32 CUET UZOMEPH-
321N MaPA(UHOBBIX YITIEBOJIO-
pozos. I1pu 3TOM KOCBEHHO,

32 CYCT YTKCICHUS HAUaIa KH-
TICHUS CBIPBS YCTAHOBOK PU-
(DOPMUHTI4, MOBBIIIAETCS BBIXO/]
pudopmara 1, COOTBETCTBEHHO,
YBEJMYMBACTCS BEIPAOOTKA aB-
TOOEH3UH;

* CHM3UTD 32TpaTel HA MTBD
U 1€ TIONTHOCTBIO OT HETO OT-
Ka3aTbCS, TAK KAK B HEKOTOPBIX
CTPAHAX OH VXK€ 3aIPEIEH 10
9KOJIOTUUECKUM MOKA3ATEIAM.

OILMARKET: Anexcanop
Huxumosuu, pesromupys ece
8aMIU CKA3AHHOE, KAKUe MeXHO-
JI02UHeCKUe npuopumemst 8 pa-
bome no YeeauHeHUr0 6binycKa
KAYECMBEHHLIX KOMNOHEHIN08
COBPEMEHHBIX OEH3UHOB 80l 110~
cmasunu 6ol 60 21AgY Y2ad Ha
Ce200HAUHUT 0eHb?

Anexcanop Ilaxyn:

[Ipeskie BCEro, HEOOXOAUMBL
JIJIbHEIIINE UCCIEJ0BAHUS
U pa3paboTKu 60JIEE CENEKTUB-
HbIX U CTAOU/IBHBIX KATAIU3ATO-
POB pU(OPMHHIA U N30MEPU3A-
uun. TepMOJMHAMUKA 3TO 1103-
BOJIAET, 4 3HAYUT, IIPOLECC ITOT
HPAKTHYECKH OECKOHEYHBIIL.

Ho ecrb 1 60o1ee KOHKPETHbIE
32/1a4u:

* HEOOXOAUMO PEATU30BaTh
poccurickuit nponecc HPK, yse-
PEH, YTO TOCJIE 3TOTO OH BBIH-
JIET HA 32PYOEXKHBIN PBIHOK;

* JUI yCTAHOBOK PU(POPMUH-
ra BCe 6osee ocTpoit npodie-
MO ABJIAETCA CHIKEHNE KOH-
HEHTPAIIN APOMATHYECKHX YT~
7eBOfI0pozioB. Heobxoxnma pas-
PabOTKA M BHEJPEHHUE KATaNIN3a-
TOPOB, PEMIAIONUX ITY 33/a4y.
B Hameit KOMIaHUY Takas Kara-
JIUTUYECKA KOMIIO3UIUSA pa3pa-
60TAHA;

* JAJIbHEHIIEE YBENIMYCHHE
JIOTH YCTAHOBOK M30MEPU3ALIUH
C5-Cg-(pakiuit Ha OKCHAHBIX
CyIb(aTUPOBAHHBIX KATAIN3A-
Topax. OJHAM U3 HANPABIECHUI
ABTAETCA 3AMEHA BBICOKOXTOPHU-
POBAHHBIX KaTAIM32TOPOB HA
okcuziHbli «O00 Hedrexum»
Pa3paboTas Takoil MPOEKT;

* CTPOUTETBCTBO YCTAHOBOK
uzomepusanuu ppaxuun 70-
105°C («M3oMank-4»), npexze
BCETO, /ISl TEX 34BOJIOB, KOTO-
pbI€ HE UMEIOT YCTAHOBOK AJIKH-
JIMPOBAHUS,

* CTPOUTENBCTBO YCTAHOBOK
M30MEpU3ALIUK H-OyTaHa Jyis
00€CIeYeHNs CHIPHEM YCTAHO-
BOK aJIKHIHPOBAHUA.

CerosiHs MOKHO CKA34Tb, YTO
B Poccun co31anHel Bce HEO6X0-
JIIMBIE TEXHOJIOTHH IS 06ecIIe-
YEHUA POCTA IPOU3BO/ICTBA BbI-
COKOOKTAHOBBIX aBTOOEH3UHOB
0 CTaHAapTy EBpo-5 u B Oyay-
meM EBpo-6. oM

Ha dhoto: B dhespane 2017 r. npu HenocpeacTBeHHOM yyactium 000
«HIM HedTtexum» 0CyLLECTBIIEH BBOJ, B 3KCMyaTaLMio YCTAHOBKM
n3omepusaunmn «Mzomank-2» MowHocTb0 680 ThiC. T B roj, Ha Tep-
putopun 3aBoaa Bharat Petroleum Corporation Limited, r. Mym6aii,
NHans.

YcTaHoBKa npejHasHavyeHa Anig nepepaboTky NeHTaH-reKcaHoBoi
hpakumn no TexHonoruu «isomank-2» gng nony4yeHus usomepusara
C OKTAHOBbIM YUCIOM He MeHee 84 NYHKTOB U MULLEBOrO rekcaHa.

KomnnekT gokymeHTauuyn 6a3oBoro npoekta nepesoja CyLlecTBYiO-
LLieN YCTAHOBKM KaTanutuyeckoro pucpopmunra (CRU) B ycTaHOBKY
n3omepusauun (ISOM), paboTatowyto no TexHonorun «somank-2»
pa3pabotaH 000 «HMM HedTtexum» comectHo ¢ GTC Technology

US, LLC B 2014 .

MocTaBLMKOM 1 NaTeHTO061afaTenemM Katanmaaropa u3omepusaymum
CW-2 aensetca 000 «HMM Hedtexum».

Pictured: In February 2017, Isomalk-2 isomerization unit, having
capacity of 680 KTA, was commissioned at the refinery territory of
Bharat Petroleum Corporation Limited (Mumbai, India) with the direct
participation of SIE Neftehim, LLC experts.

The unit is intended to process pentane-hexane fraction according to
Isomalk-2 technology for production of isomerizate, having octane
number of no less than 84, and food-grade hexane.

SIE Neftehim, LLC along with GTC Technology US, LLC in 2014 devel-
oped Basic Engineering Package for conversion of an existing catalyt-
ic reformer (CRU) into the isomerization unit (ISOM) using Isomalk-2
technology. In this project SIE Neftehim, LLC acted as the supplier
and patent holder of the SI-2 isomerization catalyst.
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