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HIMN HEGTEXUM: Paboras Ha nepcneKTuBy

KpacHopgapckas komnaHus 000 «HIIM Hedytexum»,
BXOAALLAS B COTHIO Hanb0onee KOMMNETEHTHbIX B CBOWX
ccpepax komnaHuin Poccun, npepcrasnset ISOPLAT —
HOBYIO 3(DEKTUBHY TEXHOMOIMI0 NONYy4eHUs
9K0MOrNYeCKM YNCTbIX BbICOKOOKTAHOBbIX KOMMOHEHTOB
OEH3MHOB C YNbTPAHN3KIM COJIEPXKaHUEM apoMaTHKK

n 6eH3ona. Cobeceanuk xypHana OILMARKET —
lpesnaeHT 1 rnaBHbIW UCNONTHUTENbHLIA AUPEKTOP
komnanuu HINM HEOTEXWUM, Anekcanap HukutoBuy

N30MEPU3ALINA — ocHoBHOIA npoLiecc,
Mo3BONIAIOLMIA 06€CneYnBaTh BbIPAOOTKY
BbICOKOOKTAHOBbIX aBTOOEH3MHOB C HU3KUM
COZIEPXKaHMEM apoMaTUKH,
YL,OBJIETBOPSAOLLMX TPE6OBAHUAM
9K0NOrM4ecknx cTaHaapTos EBpo-5 n EBpo-6.

B HacTosLiee BpeMs TONbKO [1BE TeXHOMOrnN
130Mepu3aLni 0CTalTC KOHKYPEHTO-
CMOCOGHLIMI Ha MUPOBOM PbIHKE —
TEXHOJIOTIS HA BbICOKOXTOPUPOBAHHbIX
aNtoMOOKCUAHbIX KaTanuaatopax U
TEXHONOTUA C MPUMEHEHEM KaTanu3aTopoB
Ha 0CHOBE Cynb(aTUPOBAHHOTO OKCMAA
LUPKOHNA.

[TepepaboTymku BCe Yalle oTharT
npeanoyTeHne LMPKOHUEBbIM
Katanusatopam M3omepu3aumnn Kak 6onee
HaAEXHbIM 1 3DPEKTUBHBIM.

Cthbepa NpOMbILLINEHHOTO NPUMEHEHNS
LIMPKOHMEBbIX KaTann3aTopoB Gbina
pacLuipeHa ¢ nsomepusauuu gpakuyum G5-
C6 Ha uszomepusaumnio G4.

TMpUMEHEHINE HEXNOPUPOBAHHbIX
KaTanuTM4eCKNX CUCTEM OTKPbLIBAET HOBbIE
nepcnekTuBbl B U3omepusau i C7-cpakumm.

ISOMERIZATION is the main way to produce
high-octane motor gasoline with low aromatics
content according to the environmental stan-
dards Euro5 and Euro6.

Nowadays, there are only two low-temperature
isomerization technologies that can compete in
the world market: over highly-chlorinated alu-
mina catalysts and over sulfated zirconia cata-
lysts:

- Increasingly refiners give preference to zirco-
nia isomerization catalysts as they are more
reliable and more efficient in operation;

« Zirconia catalysts commercial field of applica-
tion has been widened: from C5-Cg isomeriza-
tion to C4 isomerization.

Application of non-chlorinated catalytic sys-
tems breaks new ground in C-fraction isomer-
ization.

LLaKyH.

A3BUTHUE TOIUIMBHBIX PBIHKOB
B COBPEMEHHOM MHPE HEPEAKO
CTABUT CAMbIE HECOKUJAHHBIC BbI-
30BbI TIEPEJ] Pa3pAOOTINKAMU
TEXHOJIOTUIL.

C tex mop, Kak cranaapr Espo-1 6bu1
BBE/IECH B CTPaHAX EBPONENCKOIO 3KOHOMU-
YECKOro co103a B 1992 rozy, MHOIue CTpaHsl
MHUPA U JJAKE OT/ENBHBIE PETHOHANBHBIE TO-
CYAApCTBA B OOMBIINX CTPAHAX, TAKUE, KAK
Kamugopuus B CIIA, IpucoeMHUINCD
K CJIOKHOM ¥ IOPOH M3HYPUTEIbHON TOHKE
Ha OIEPEKEHUE 32 BCE O0JIEE HKOJIOTMYECKH
YUCTBIE MOTOPHBIE TOILINBA U OEH3UH B 4a-
CTHOCTH.

Hekoropeie CTpaHbl HE CHEMWIA HAYATh
T'OHKY 34 3KOJOI'MY€ECKOE TOIUIMBO, HO BIIOC-
JIEACTBUY HAOPAU TAKO! TEMII, YTO CTAIN
TICPBBIMH, KTO 3amyCTiI EBPO-6, KECTKO Or-
PAHMYUBAIONIMI BBIOPOCHI ABTOMOOMJIbHBIX
JBUraTesnen, Kak Anonus, KoTopas npojBy-
Hyzach ¢ EBpo-1 Ha EBpo-6 B 2000-2009 rT.

JIpyrue «MeUIEHHO CTAPTYIOIKE> CTPAHbI
COBEPIUIMIN YCIIEMHbII IEPEXO/], HECMOTPS
Ha OIPOMHBIE OOBEMBI PBIHKOB, KAK 3TO Obl-
110 B cayvae ¢ Poccuett, Mupueit u Kuraem.

[lepsoie aBa gecaruieTud XXI Bexka Ha
coruax HII3 no Bcemy MUPY MUJLTAAP/IbI
JIOJIAPOB OBLIH BJIOXKEHBI B IPOU3BOJCTBO
9KOJIOTUYECKU YHMCTBIX TOIUIUB, KOTOPBIE OIl-
PEAENAIOT KAYECTBO BBIOPOCOB, U TEXHOJIO-

TraM NPUXOUIOCh HEPEIKO PA3T4/bIBATD
BECbMA 3aIyTAHHBIE 11a37Ibl, IPOTHO3UPYH, B
KAKYIO CTOPOHY TIOBEPHET JaNbHEHIEE Pa3-
BUTHE He(PTENEPEPAOATHIBAIOMEN OTPACIH
— B OCH3UHOBYIO WU B IU3EIBHYIO.

B 2010-e K 3THM BBI30BAM JJOOABUJIOCH BCE
bonee IMHAMAYHOE PA3BUTUE JNEKTPOMO-
OUIBHOTO TPAHCIIOPTA.

371eCh CIIeflyeT OTMETUTD, YTO HECMOTPA
Ha BECbMA JMHAMUYHBIN IIPOIPECC € ANEKT-
POMOOUIIIMY U Pa3BUTHEM BO30OHOBJISIE-
MO 3HEPIeTUKH, KOTOPast AacT 6omnee 70%
IPUPOCTA OCTABOK 9HEPrun K 2040 ., co-
IJIACHO aBTOPUTETHOMY 0630py Energy
Outlook 2040 xommanuu BP 3a 2019
CIIPOC HA TPAHCIOPTHBIE TOMNBA K 2040 .
YBEJMYHTCS ¢ 56 MIH 6app/cyT. (2,8 MiIpa T
1.3./ron) 10 61 miu 6app/cyt. (3,05 Mapa T
H.3./TOJ).

DTO YBEIMYEHHUE BBITYCKA TOIIIUB (2 MIH
6app/cyr. wu 100 MIH T H.3./TOZ) TPUAETCA
Ha JIOPOKHBII TPAHCIIOPT — ABTOMOOHIIH,
TPY30BUKH, 4 TAKKE JUHAMUYHO PACTYIINN
B A3UHM JIBYX U TPEX KOJIECHBII TPAHCIIOPT,

4 TaKKe Ha 3 MiH 6app/cyt. (i 150 man 1
H.9./TOJl) — Ha aBUAIMIO U MOPCKOH TPaHC-
TOPT.

JIns IpOM3BO/ICTBA 3TUX TOIUIUB MOTpPE-
OYIOTCSl TPUJUTMOHBI JJOJIAPOB, OTMEYAECTCH
B uccnefosannu BP Energy Outlook 2040 32
2019
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SIE NEFTEHIM:
Aiming the challenges of the future

Based in the south Russia Krasnodar innovative chemical ligheult [ESnoET eI EE p v Ey O

ic progress with electric vehicles and the develop-

technology company — Scientific Industrial Enterprise tmk1Z11t7c6f/r¢newable_energy,vvhichlvvgg,Zigzgnor<a ;
(SIE) Neftehim LLC is one of Russia's hundred most ing 0 BPS authortathe review By Oulonk

i ini i 2040 for 2019, the demand for transport fuels by
competent companies in its field. The company presents 0 e b/ bn tofof

ISOPLAT, new efficient technology for the environmental-  equivaient per year) to 61mn byd. (305bn toe/yr).
This increase in the production of fuels — 2mn

ly friendly high-octane gasoline components production 1, (or 100mn t ofoil equivalent per year) will be
with ultra-low aromatics and benzene. OILMARKET mag-  #ccounted forby road transport — automobies

trucks, as well as dynamically growing in Asia two

azine met with the SIE NEFTEHIM President and CEO, i mree—v/v;;efledvehides, il i e
- . mn toe/yr) for aviation and maritime transport.
AlexaNder NIkIlOVICh Shakun- Trillions of dollars will be required to produce
these fuels, according to the BP Energy Outlook
2040 study for 2019.

he development of fuel markets in the

modern world often poses the most

unexpected challenges for technology

developers. Since the Eurol standard
was introduced in the countties of the European
Economic Union in 1992, many countries of the
world and even individual regional states in large
countries, such as California in the United States,
have joined the challenging and sometimes exhaust-
ing race to get ahead of clean motor fuels and gaso-
line in particular.

Some countries were not in a hurry to join the
race for environmentally friendly fuels, but subse-
quently picked up such a pace that they were the
first to launch Euro, with tightly limited emissions
of automobile engines, like Japan, which advanced
from Euro1 to Euro6 in 2000-2009.

Other «slow starters» made a successful transi-
tion, despite the huge volumes of their markets, as
was the case with Russia, India and China.

Over the span of the first two decades of the 21*
century hundreds of refineries around the world,
invested billions of dollars in the production of envi-
ronmentally friendly fuels that determine the quality
of emissions, and technologists often had to solve
very complicated puzzles, predicting the petroleum
or diesel fuels domination in the further develop-
ment of the transportation and refining industry. In
2010-s, the increasingly dynamic development of
the electromobile transport made these challenges
even more complicated.

Ha dhoto: Mpe3upent komnanum «HIMM Hedire-
Xum» Anekcanap Hukutosuy LLlakyH.

Pictured: The President of the Krasnodar com-
pany Scientific Industrial Enterprise Neftehim
Alexander Nikitovich Shakun.
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OILMARKET: I would like to
immediately emphasize the
importance of the further devel-
opment of technologies for the
crude output and motor fuels
production in the coming
decades so that the illusion of
«quick and painless> switch from
cars with combustion engines to
electric cars today will not mis-
lead anyone.

And now the first question —
how do you see the key trends
in the Eurasian markets in the
production of environmentally
friendly modern fuels for inter-
nal combustion engines?

ALEXANDER SHAKUN: In the
context of the fact that many refiner-
ies in Russia, Kazakhstan and other
countries of the Eurasian region, as
well as in India and China have
already completed quite expensive
refinery upgrading projects for the
production of environmentally
friendly fuels, and investments in the
coming years will be mainly directed
in crude output, the market needs
low-cost and, at the same time, effec-
tive solutions for the production of
high-quality components of high-
octane gasoline with a low content
of aromatics.

Further development of gasoline
consumption in environmental con-
text, primarily aims to reduce the
content of aromatic hydrocarbons,
benzene and other harmful sub-
stances:

1) adecrease in the share of aro-
matic hydrocarbons to less than 25%
vol,

2) adecrease in the share of
benzene to less than 0.8% vol,,

3) reducing the proportion of
olefins to 4-10% vol,,

4) reduction in the share of
MTBE to less than 7% vol,,

5) reducing the proportion of
total sulfur to less than 10mg/kg.

It is important to emphasize the
special urgency of reducing the share
of aromatic components and ben-
zene, which is crucially important for
the engine emissions to meet Euro5
and Euro6 standards.

Regional trends in the environ-
mentally friendly motor fuels mar-
kets are shown in Table 1.

OILMARKET: Xouercsa

Cpa3y MOTYEPKHYTh AKTYaJIb-
HOCTD JaJbHEHIIET0 Pa3BH-
THA TEXHOJOIHH IPOU3BOJI-
CTBa HE(DTH U MOTOPHBIX
TOIUIMB U3 Hee B MPeCTO-
IHe TeCATHICTH, YTOOBI
TOMY/IAPHAA CETOTHA HWITIO-
3us «OBICTPOI U 0e30601e3-
HEHHOF» CMEHbI AaBTOMOOH-
JIe¥i ¢ ABUTATEAMHU BHYT-
PEHHETO CTOPAaHHA HA IEKT-
POMOGHIHM HE BBOJWIA HH-
KOI'O B 320.Ty:K/ICHHE.

H reneps nmepBLIA BOIPOC
— KaKHMH BaM BHAATCA
KII04eBble TpeH bl Ha EBpa-
3HICKHX PBIHKAX B IIPOH3-
BOJCTBE 9KOJIOIHYECKH YHC-
THIX COBPEMEHHBIX TOILIHB

JUIA [BUTaTeleH BHYTPEHHE-
IO cropaHusa?

AJTEKCAHJIP IITAKYH:
B KOHTEKCTE TOro, YTO HA MHO-
rux HII3 B Poccun, Kazaxcrane
U B IpYI'UX CTpaHax EBpasuii-
CKOI'0 peruoHd, a Takxke B MH-
auy 1 Kurae yxKe 3aBepLICHb
JOBOJIBHO JJOPOTI'OCTOALIUE T1PO-
exThl Mogiepan3anuu HII3 g
BBIITYCKA KOJIOTMYECKH YUCTBIX
TOIUIMB, 4 UHBECTULIMH B IIPEJI-
CTOSIIUE TO/BI Oy/yT HAIIPAB-
JIATBCS IPEUMYILECTBEHHO B J10-
ObI4y, PHIHOK HYK/[aeTCA B G107
JKETHBIX U, OHOBPEMEHHO, 3(-
(PEKTUBHBIX PEMIEHUSX IS IPO-
U3BOJCTBA KAUECTBEHHBIX KOM-
IIOHEHTOB BBICOKOOKTAHOBBIX
OEH3MHOB C HU3KUM COAEPAKA-

HHEM aPOMATHKHL.

JlanpHeninee pasBuTHE 110-
Tpeb/IeHUs ABTOOEH3UHOB B 9KO-
JIOTUYECKOM KOHTEKCTE, IPEKIE
BCETO, CTABUT IE/IBIO CHUKEHUE
COEPAKAHUSL APOMATUUECKUX YT-
JIEBOZIOPOJIOB, GEH30/1A U IPYTUX
BPE/IHBIX BEHIECTB:

1) cHWXeHue JOaU ApPOMATH-
YECKUX YITIEBOJOPO/IOB MEHEE
25% 06.,

2) CHuKEHHUE 101 6EH30/12
menee 0,8% 00.,

3) CHIDKECHUE 01U o1edu-
HOB /10 4-10% 00.,

4) cHwxkenue gonun MTBD
Mmenee 7% 00.,

5) CHMKEHHUE JI0MH 00
cepet MeHee 10 Mr/Kr

Cuepyer OAYEpPKHYTh OCO-
6Y10 AKTYyaJIbHOCTb CHUKEHUS

10
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K coBpemeHHbIM aBT06eH3MHAM

Y)KecToueHue IKONOrMYECKHK TReGoBaHMA

B 2018 rogy HuxHekamckuii
HethTenepepabaTbiBaloLMi
komnnekc «TAHEKO» BBen B
3KCNyaTauulo KOMNeKke
nepepaboTku 6EH3NHOBOI
thpakumm, BKIHO4AOLLMIA B CBOEM
COCTaBe YCTaHOBKY 30Mepu3aLnu
no TexHonoruy «3omank-2»
MOLLHOCTbI 420 TbIC. T/roA.

Mo cnosam leHepanbHOro
anpektopa MAQ «TaTHedTb»
Hauns MaraHoBa, Ha nnoLyajke
HmxHekamcka cosfjaHbl
HedhTenepepabaTbiBatoLLe
MOLLHOCTW HOBOrO
TEXHOJIOTNYECKOr0 NOKOJNEHMS C
MaKCcMManbHO ray6uHomn
nepepaboTKu.

BBoA B 3Kcnyatauuio Komnekca
ABNAETCS BOXHbIM LUATOM,
M03BONAOLLMM 06€CNeYnTh
BbIP2BOTKY BbICOKOOKTAHOBOIO
aBT06EH31HA, COOTBETCTBYHOLLErO
Tpe6OoBaHWAM 3KONOrN4YeCKOro
cTaHgaprta EBpo-5.

YcTaHOBKa M30Mepu3aLm Jerkoi
HadhThl, cekuusa 1800 AO
«TAHEKO» 6bina nocTpoeHa 6e3
CMOJIb30BaHMs 060PYA0BAHNA
VHOCTPAHHOr0 NMPOM3BOLCTBA.
[Tyck 1 BbIBOJ YCTaHOBKM Ha
pa6o4ue nokasarenu ¢
JOCTUKEHNEM OKTaHOBOr0 Y1cna
13omepu3sara 6onee 92 nyHKTOB
Mo uccnesoBaTensckoMy MeTomy
OCYLLECTBINEH B PEKOPAHbIE CPOKU.

970 CTaI0 BO3MOXHO BO MHOrOM
6narogaps KOHTPOJIO CO CTOPOHI
JlnueHsuapa npouecca u
paspaboTtymka basoBoro npoekra
— 000 «HMMN Hecbrexum» Ha
BCEX CTaAmMsx peanusaunm
npoekta. OnbITHbIMK

EN228 (EC)  EPA-E10 (CLIA)  JIS K 2202 (nokus) cneunanuetamy Jinuensnapa
Apowmartuvka, % 06. <35 21-25 OCYLLECTBAANCSA KOHTPOJIb
OneduHbl, % 06. <18 4-10 [eTaNbHOro NPOEKTUPOBAHNA U
BeHson, % 06. <1 06-08 <l CTPOMTENLCTBA YCTAHOBKM,
MTBE3, % 06. <22 oTCcyTCTBUE <7
Sraton, % o6, <10 9.6-10 =3 onepauun no noaroToBke
Cepa, ppm macc. <10 8-11 <10 YCTAHOBKM K NyCKy, 3arpy3ke

Tightening environmental requirements

for modern automotive gasoline

EN 228 (EU) EPA-E10 (U.S.A) JIS K 2202 (Japan)
Aromatics, % vol. <35 21-25
Olefins, % vol. <18 4-10
Benzene, % vol. <1 0.6-0.8 <1
MTBE, % vol. <22 none <7
Ethanol,% vol. <10 9.6-10 <3
Sulfur, ppm mass. <10 8-11 <10

KaTanusatopa, BbIBOLY Ha PEXUM
11 MPOBEJEHNIO UCTIbITATENTbHOMO
npo6era.

In 2018 the TATNEFT's TANECO
0il Refining Complex in
Nizhnekamsk launched the naph-
tha processing complex compris-
ing Isomalk-2 isomerization unit
for 420,000 t/yr .

Nail Maganov, General Director of
TATNEFT pointed out that
Nizhnekamsk became the place for
establishing oil processing facili-
ties of the new technological gen-
eration providing for the maximum
processing depth.

Commissioning of the complex is

an important step making it possi-
ble to produce high-octane gaso-

line grades that correspond to the
Euro5 environmental class.

JSC TANECO light naphtha iso-
merization unit of 1800 section
has been built without using any
foreign equipment. Unit start-up
and commissioning with produc-
tion of isomerate with more than
92 RON were completed in the
shortest possible time. It is due in
no small part to the supervision of
the process Licensor and develop-
er of the Basic Engineering Design
— SIE Neftehim, LLC — at all
process implementation stages.
Licensor's skilled experts super-
vised the unit Detailed Engineering
and construction, unit preparation
for start-up, catalyst loading, com-
missioning and test run.

JIOTM APOMATUYECKUX 1 OEH30-
J1a, KOTOPBIE B PEMIAIONEN Mepe
OMNPEAENAIOT BEIOPOCHI IBUTATE-
Jert 1o cranaapram EBpo-5

u EBpo-0.

PernonanbHbie TEHCHITUU
BE/IYIINX B SKOJOTHYECKOM OT-
HOIICHUU PBIHKOB MOTOPHBIX
TOILUIMB OTPAKEHBL B Taonuye 1.
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YcTaHoBKa n3omepu3auuu
6eH3MHOBbIX (hpakumit «M3omank-2»
Ha Omckom HN3 (Ha dhoTo). IT0T
YHUKQIIbHbIA KOMNNEKC ABNSETCS
CaMON MOLLHOM YCTAHOBKOW AAHHOMO
Tna B Poccun n EBpone 1 BXoauT B
TPOWIKY CambIX MOLLHbIX B MUpPE
(mowHocTs — 800 ThIC. T/rof no
CbIpbto). «/30Mank-2» Bbinyckaet
I30MepN3aT — BbICOKOOKTAHOBBbI
KOMMOHEHT TOBAPHbIX 6EH3UHOB C
MUHUManNbHbIM COLEPXKaHNEM Cepbl,
apoMaTnyecknx yrnesoaopooB, YTo
MO3BOJIAET NoMyYaTb 6EH3NHbI
3KOMOrn4eckoro Knacca Eepo-5.

Omsk refinery. The unique Isomalk-2
plant is the largest among Russian
and European analogues, and is in
the top three of the world plants of
the type with the highest capacity.
The plant feed capacity makes
800,000 t/yr. Isomalk-2 produces iso-
merate — a high-octane component
of commercial gasoline with minimal
content of sulfur and aromatics to
produce Euro5 compliant motor
gasoline.

12

OILMARKET: IIponeccsl
H3omank-2, U3o0Mank-3, pas-
paGoTaHHbIE B KOMIIAHHH
«HIIII Hedrexum», 09€HDb XO-
POLIO M3BECTHHI HE TOIBKO
Ha POCCHHCKOM U IOCTCO-
BETCKOM pPBIHKE, HO U 32 PY-
oe:xoM — B Bocrounoit Espo-
ne, Uaaun u Kutae — Be3ne,
I/Ie BHICOKOOKTAHOBBIE OCH-
3HHBI elle JeCATUICTHAMA
OyIyT OYeHb aKTYaIbHBI KAK
JUIA ABTOMOOM/IEH, TAK M I
2X-3X KOJIECHOI'0 TPAHCIIOP-
Ta. [Iponecc H3omank-2 —
3TO caMoe KPYITHOTOHHAK-
HOE pPelIeHHe I BBITyCKA
KOMIIOHEHTOB KOJOTHYECKH
YUCTBIX O€H3UHOB B Poccuu,
¢ Hayayia XXI Beka, onepe-
JKaI0IIee M0 00’beMY BBIITYC-
KaeMOT'0 H30MEPHU3aTa BCEX
HHOCTPAHHBIX JIHIICH3HAPOB
BMeCTE B3STHIX.

Pacckaxure, MOXKaIyi-

OILMARKET: Isomalk-2,
Isomalk-3 processes, devel-
oped by SIE NEFTEHIM, are
very well known not only in
Russian and the post-Soviet
market, but also abroad — in
Eastern Europe, India and
China — everywhere where
high-octane gasoline blends
will be very relevant for
decades and more for the
cars as well as for the 2-3
wheeled vehicles. The
Isomalk-2 process is the most
large-scale solution for the
production of environmen-
tally friendly gasoline com-
ponents in Russia since the
beginning of the 21+ century,
which is ahead of all foreign
licensors combined in the
total volumes of isomerate
production.

Please tell us what's
prompted your company to

develop a new process for
producing high-octane gaso-
line components?

ALEXANDER SHAKUN: For
refiners it is important not only
to limit aromatics in gasoline, but
also to reduce the operating costs
of its production, to increase the
yield of the target product.

The ISOPLAT process allows
to increase the output of high-
octane auto fuel components
compared to traditional schemes,
when C7 — hydrocarbons are
distributed between the feed-
stock of the isomerization and
reforming units.

This solution is suitable both
for newly designed units and for
already existing reforming plants,
which is very important for
refineries in Russia, producing K5
class gasoline under very tight
state regulation.

—
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CTa, YTO MOJTOIKHYIO BAIIY
KOMIIAHUIO K Pa3paboTke
HOBOT'0 IPOIECCA MOIyde-
HMSA BBICOKOOKTAHOBBIX KOM-
IIOHEHTOB OeH3HHa?

AJJEKCAH/IP IITAKYH:

T medrenepepaboTUNKA BAXK-
HO HE TOJIbKO OTPAHUYUTD APO-
MATHKY B 4BTOOEH3UHE,
HO U CHU3UTb 3KCIUIYaTALUOH-
HBIE 32TPATHl HA €T0 IPOU3BOJI-
CTBO, IIOBBICUTD BBIXOJ LIENIEBO-
IO TIPOJYKTA.

[Ipouecc U3OIVIAT no3so-
JIET YBENTUYUTD BBIXOJ| BBICOKO-
OKTAHOBOT'O aBTOKOMIIOHEHTA
0 CPABHEHUIO C TPAJAUI[OHHbI-
MH CxXeMami, Korja C — yriie-
BOJIOPO/Ibl PACTIPEAEIIAIOTCA
MEAJY CBIPHEM YCTAHOBOK M30-
MEpU3ALUK U PU(YOPMUHTA.

Takoe pereHue NoAXOAUT
KaK U1 BHOBb IPOEKTUPYEMBIX
YCTAHOBOK, TaK U JJIA YK€ J€H-
CTBYIOIIUX YCTAHOBOK pUQOp-
MHHI4, YTO OYEHb AKTYaJIbHO
ans HII3 B Poccun, nonyyato-
Mux aBTo6eH3uH Kiracca K5
B YCJIOBHUAX KECTKOTO TOCY/Ap-
CTBEHHOT'O PEryTUPOBAHUS.

OTOT NIPOLECC YAKE HAXOAUT-
Cs Ha OYCHb 3PEJION CTafuU
Pa3BUTHSA, IPOLECC U KATAIU32-
TOPBI IPONLIH JIAGOPATOPHBIE
U MMJIOTHBIE UCTIBITAHUSA, OCBOE-
HO NPOMBIIUIEHHOE MPOU3BOJ-
CTBO KATAJIU3ATOPOB.

OILMARKET: B yem oc-
HOBHAA MHHOBAIIMOHHAA
CyTb IIporecca?

AJJEKCAH/IP IITAKYH:
B Muposort HedrenepepadboTke
IHUPOKO IPUMEHAETCS U3BECT-
Has CXeMA IePePAbOTKH MHUPO-
KUX OEH3MHOBBIX (DPAKLIUIT
(IPAMOTOHHOTO U BTOPUYHOT'O
TPOUCXOKJICHN), KOTOPBIE CBO-
JATCS K Pa3fIe/ICHNIO €€ Ha
(ppaxmio HK-(80)70°C u (pax-
o 80-180(190)°C. Jlerkas
(DpaKLyA MOABEPraeTCs N30Me-
pusanuy, a TKenas — pugop-
MUHIY C HOJYYEHUEM JIETKOTO
HEAPOMATHYECKOTO U30MEPU3a-
Ta 1 pudopMara ¢ CofEPKAHU-
€M APOMATHYECKUX OT 55 110
70% 06.

OnTUMHU3ALKUA TAKOH CXEMBI
B IIOCJIEJHEE JIECATUIETHE CBO-
JUTCA K TIOBBIEHHIO BBIXO/A
POZIyKTa Ha yCTaHOBKAX C5-Cg
— M30MEPU3ALNY U pudop-
MUHI' TSEKEN0H (pakuuy. Mc-
CJIE/IOBAHNA U BHEJIPEHUE HO-
BBIX KATATUTHYECKUX CUCTEM
npopospkatorcs. HITIT Hedre-
XUM ABJIAETCA OfHUM U3 MUPO-
BBIX JINJEPOB KAK Pa3paboTYnK
K4TAIM32TOPOB N30MEPU3ALIUH
U KaTaIM3aTOPOB PHU(YOPMHUHIA
IS YCTAHOBOK TIONTypETeHepa-
TUBHOI'O PU(POPMUHIA U PU-
(hOpMUHIA C HENIPEPBIBHOI pe-
reHepaLueil KaTaans3aropa.

Ho ang panbHenmero mnosel-
menns 3QOEKTUBHOCTH IPOU3-
BOJICTBA aBTOOCH3UHOB 110 CTAH-
Japram EBpo-5 u 6onee xKect-
KUM CTAHJAPTAM CTAHOBUTCS
OYEBUJIHBIM, UTO B 3Ty CXEMY
HEOOXOJUMO BCTPAUBATD OT-
JEJIbHYIO U30MEPU3ALMIO (DPAK-
1 C7 — yreBojoposios (¢p.
70-105°C). Pactipesienienue ee
Mexy chipbeM Cs-Cg — n3ome-
pu3anuyu 1 puPOPMUHIA TIPU-
BOJUT K HECEJIEKTHBHOMY IIpe-
Bpamenuio C7-yraesoiopojios,
CHIKEHMIO BBIXO/IA 1IEIEBOTO
HPO/IYKTa 1 YBEIMYEHUIO BBIXO-
12 APOMATUYECKUX HA BECD Myl
HOJY4dEMBIX aBTOKOMIIOHEHTOB,

Ham yganoce pazpaborars
BBICOKOI(D(PEKTUBHYIO TEXHOIIO-
ruio usomepusarun C7—ppax-
uun. U3OIIAT — 310 ouepen-
HOI IIar' B HOBBIIEHUY 3P ek-
TUBHOCTH BHEJPEHUA TEXHOJO-
ruu ugomepusanun Co-dpax-
IIUHU IyTeM OObe/IUHEHNS 1TUp-
KYJISILIMOHHOTO KOHTYPA BOJIO-
POJa 2-X OT/EIBHBIX YCTAHOBOK
— usomepusaiuy C7—ppakiuu
u pupopMuHra PpaKuu
Cg-KK.

B urore, nponecc U3OIIIAT
MO3BONAET CHU3UTb KOHIIEHTPA-
[IMI0 APOMATUYECKUX B ABTO-
KOMIIOHEHTE, YBETUYUTD €TI0 BbI-
XOJl ¥ CHU3UTD JKCILTYaTAIMOH-
HEIE 32TPATHL oM

This process is already at a
very mature stage of develop-
ment, the process and the cata-
lysts have passed laboratory and
pilot tests, the industrial pro-
duction of catalysts has been
mastered.

OILMARKET: What is the
main innovation of the
process?

ALEXANDER SHAKUN: In
the world of oil refining, the
well-known scheme for pro-
cessing broad gasoline fractions
(straight-run and secondary
treatment) is widely used,
which boils down to its separa-
tion into the IBP — (80) 70°C
fraction and 80-180 (190)°C
fraction. The light fraction
undergoes isomerization, and
the heavy fraction is reformed
to obtain light non-aromatic
isomerate and reformate with
an aromatic content from 55 to
70% by volume.

The optimization of such a
scheme in the last decade has
been reduced to an increase in
the yield of the product at the
C5-Cg units — isomerization
and reforming of the heavy
fraction. Research and imple-
mentation of new catalytic sys-
tems continues. SIE Neftehim is
one of the world leaders as a
developer of isomerization cata-
lysts and reforming catalysts for
semi-regenerative reforming
and reforming plants with con-
tinuous catalyst regeneration.

However, in order to further
improve the efficiency of gaso-
line production by Euro5 stan-
dards and more stringent stan-
dards, it becomes obvious that
it is necessary to embed a sepa-
rate isomerization of the C5
hydrocarbons fraction (fr. 70-
105°C) into this scheme. Its dis-
tribution between the C5-Cg
feedstock of isomerization and
reforming leads to a non-selec-
tive transformation of C-
hydrocarbons, a decrease in the
yield of the target product and
an increase in the aromatic
yield for the entire pool of the

resulting auto fuel components.

We managed to develop a
highly efficient C7 isomeriza-
tion technology. ISOPLAT is
another step in increasing the
efficiency of introducing C7 iso-
merization fraction technology
by combining the hydrogen cir-
culation circuit of two separate
units — C fraction isomeriza-
tion and reforming the Cg frac-
tion — EBP.

Ultimately, the ISOPLAT
process allows to reduce the
aromatic concentration in the
auto fuel component, increasing
its output and reducing operat-
ing costs. oM
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