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U3OMAJIK: xnaccuueckuit cnyya

Ha dioro: Omexwmii HN3 («la3npom
HehTb»). YCTaHOBKA H3OMEpH3aLuK
nerkux 6eH3uHoBbIX hpaKumii
«H3omank-2». YHUKanbHbIA KOMNNEKC
«H3omank-2» ABNAETCA CaAMOii MOLIHOI
yCTaHOBKO# fanHHOro THna B Poccuu 1
EBpone W BXOAUT B TPOHKY CaMbIX
MoulHbiX B Mupe. llpon3soauTenbHOCTh
ycTaHoBKu cocrasnsert 800 Tobic. T
W30Mepu3ara B roa.

oo
HECTETEPEPABATRIBAOLLIH
34807

ISOMALK PROCESS as a classic
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HMNOPTO3AMELLEHHS

O6BaJI HEPTAHBIX LIEH B OYEPESHON pa3 nmoAHAN B Poccuu BOIHY
Pa3roBOpPOB ¥, KOHEYHO, HEKOTOPBIX NPAKTUYECKUX MIATOB, UMEIO-
IIUX 11EIbI0 COKPATUTb 3aBUCUMOCTD OT UMIIOPTA UHOCTPAHHBIX
TEXHOJIOTUI U 060PYAOBAHUA. YACTO 3TOT 1Al MPECTEAYET, IPEXK-
Jie BCEr0, SKOHOMHUIO BAIOTHBIX PECYPCOB, 4 €lle — CO3/JaHUE Pa-
0OYMX MECT B CTPAHE, EIIIE PEXE — CO3[AAHNE KOHKYPEHTOCIIOCOO-
HBIX aHAJIOTOB.

KpacHogpapckas xomnanug ITAO «HIIIT HEOTEXUM», pa3suBas
CBOU TEXHOJIOTMYECKUE PEIIEHUS U IPOAYKIUIO, HE TOJBKO PENIU-
J1a BCE 3TU 33/1a4H, HO U CO3/ja/Ia BBICOKO KOHKYPEHTHBIN TEXHOJIO-
rMYeCKUil OpeHs], BOCTPEOOBAHHBIM HA MUPOBBIX PHIHKAX U BBIWI-
PBHIBAIOIIUK CONEPHUYECTBO C BEAYIUMU AMEPUKAHCKUMHU, HEMEL]-
KVMU U (DPAHIIY3CKUMU NTOCTABIIMKAMU TEXHOJIOTUI I HE(TEe-
PEPAOOTKH.

Steep downfall in crude prices prompted in Russia the waves of hot
discussions about technologies imports substitution, certainly fol-
lowed by some practical steps. Those moves aim to cut Russia's
heavy dependence on imports of the foreign technologies and are
generally moved by utter desire to cut the hard currency flee from
the country, yet by the need to create some jobs at home and
much less often by the ambition to create an internationally com-
petitive process.

Krasnodar based private engineering company Public Joint Stock
Company Scientific Industrial Enterprise Neftehim (PJSC SIE :
Neftehim) developing its oil refining technological solutions not
only managed to reach all above listed objectives, but has devel-
oped internationally acclaimed competitive technological brand,
sustaining competition with the world's leading American, German
and French suppliers of oil refining solutions.

case of import substitution in Russia
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«benauHosasa Espasus»
Tax cnoxwunocs, 4To Poccus Tpa-
JMLMOHHO «OEH3UHOBAS» CTPAHA.
CypoBBI€ 3MIMBI, HUTMYHE OIPOM-
HO¥ COOCTBEHHOH 0OBMH He(-
TU 1 LEJIBIA DS APYTHX (HaKTO-
POB NPUBENU K TOMY, UTO dBTO-
MOOWIN C OEH3UHOBBIMU [IBUIA-
TEJSIMH HE TOMBKO COCTABIIAIOT
OOJBIIMHCTBO TPAHCIOPTHBIX
cpezctB B PO, HO 1 obecredrsa-
10T PACTYIUH CTIPOC HA GEH3UH.

B otmune ot EC, rae aaBHO
TIPONUIA «U3ETU3ALII> TPAHC-
nopra, Poccyd pogomkaer Hapa-
IIUBATb MOTPEOIEHUE OEH3VHA,

4 BMECTE C HUM — U IIPOU3BOACT-
BO PA3/MUYHBIX COPTOB 3TOTO MO-
TOPHOTO TOILIMBA. Benen 32 3Ko-
JIOTUYECKUMU TPEOOBAHUAMU

B EC, CIIIA 1 IpyTuX BBICOKOPA3-
BUTBIX PETHOHAX MUP2, POCCUH-
CKH€ 1IEpPEPAOOTUHKY [IOCTABIIE-
HBI B YCJIOBYSL, KOI7IA OHY BBIHYX-
JICHBI CHIDKATD COZIEPKAHUE KO-
JIOTUYECKY BPEJHBIX KOMIIOHEH-
TOB B OEH3HHAX, IPEXKAE BCETO —
6€H307 1 apOMATUKY. be3 TexHo-
JIOTUU U30MEPU3ALIH 3Ty 3374y
HE PEIINTb.

A Beaib «OEH3UHOBBIMU» CTPA-
HAMH OCTAIOTCA U YKpauHa, u Ka-
3axXCTaH, npudeM B Kasaxcrane
NOTpe6IEHNE OEH3UHOB JIUHA-
MHYHO PACTET, U CTPaHE NPHUXO-
JUTCSL IMITOPTUPOBATH OOsIee
TPETU NOTPED/IEHUS OEH3HHOB,

B OCHOBHOM 13 P®, benapycu
u KHP.

U ecnu B PO 1pou3BofCTBO
M30MEPH3aTa CTAOUIBHO PACTET,
TO B Kagaxcrane u YKpauHe ero

OCTPO He XBaTa€T. KaK ClIe[ICTBHE,
Kaszaxcran umMnoprupyer 6oiee
30%, a YxkpauHa 1 BOBCE 10 80%
HEO06XO0/IMOTO MOTPEOIEHNS
6eH3uHOB 13 Poccuy, Benapycy,
Jlutsey, a B c1ydae ¢ Kazaxcranom
K CIHCKY NOCTABIIUKOB J004BIA-
ercs eme 1 Kurait

B 1997 1. 8 P® ObU1a IMIIb Off-
H2 YCTaHOBKA M30MEPU3ALIUNL
K xonny 2015 1. X YUC/IO yBEIH-
9II0Ch 10 26, 4 k 2020 I uX cTa-
HET ele Ha 9 eUHMI] OOJIbIIE,
JIOBEZIST 00IIIee KOMUYECTBO 710 35!

HecMOTps Ha aKTMBHOE HC-
TIOb30BAHNE MHOCTPAHHBIX TEX-
HOJIOTH¥1 M3oMepu3anyu B PO
B koH1e 90-x 1 B 00-X rozax, ce-
TOJHS POCCUHCKAS TEXHOJIOTHA
«M3OMAJIK-2», KOTOPYIO PENO-
crasiser Komnanus [TAO «HIIII
HEOTEXVM» B PO nomyapHei
BCEX OCTA/IBHBIX BMECTE B3ATBIX
TIPOU3BOAUTEINEN.

* Sued Chemie (300 TbIC. T/IL.),

e Axens (1790 TbIC. T/L),

e UOP—«Par-Isom» (440 TIC.
/1),

* UOP—«Penex» (1400 TsIC.
T/I)

Jlna cpasHenud, B 2015 1. mpo-
u3BonCTBO Cs-Cs M30MepU3aTa
B Poccru Ha yCTaHOBKAX TEXHO-
Jioruu «M30MajK> COCTaBIIO
0K0J10 5 170 THIC. T U3 OOIIEr0
o6bema 9 100 TIC. T/T.

Gasoline Eurasia
Traditionally Russia is predominantly
gasoline consuming nation. Severe
cold winters and abundant domestic
crude production combined with a
number of other factors resulted in
the situation when the cars with
gasoline engines not only dominate
Russian roads but also ensure steady
growth of the gasoline consump-
tion.

Unlike the EU nations Russia
never bothered with dieselization of
the road transport. Instead, Russia's
gasoline consumption is growing
and domestic refineries gasoline
output follows the trend. Russian
refineries also follow the interna-
tional standards in developing the
output of the environmentally
cleaner fuels, cutting in particular
the benzene and aromatics content.
There's no way to reach both goals
of higher gasoline output with mini-
mum benzene and aromatics con-
tent without modern isomerisation
technology.

The importance of boosting the
isomerisation capacity at home is
stimulated for Russian refiners by
the situation, when the neighboring
Kazakhstan and Ukraine also have
growing gasoline consumption
trends, but have no ways to meet
the growing domestic demand in
quality high octane fuels. As a result,

Kazakhstan imports more thue +
and Ukraine up to 80 % of e
gasoline needs from Russia. S
Lithuania in case with Ukraie
adding China to the mix in cas
with Kazakhstan.

While in 1997 Russia had ce
one isomerisation unit instates &
2015 it had 26 and by 2020 = =&
add another 9 units reaching v
total of 35!

Despite an active marketog
foreign isomerisation solutioes =
Russia in the end of 1990-s 2 &
the first decade of the 21 cene
today Russian technology Isoems
supplied by PJSC SIE Nefiehas “
more capacity in Russia, than &8
installations of other technok e
providers altogether ().

* Sued Chemie (300,000x =

* Axens (1.79mn t/yr),

 UOP Par-Isom (440.000x =

* UOP Penex (14mn t yr

For comparison, in 2015 &

Gs isomerisate output in Russi &
Isomalk units totaled some 5 =" s
out of the total 9.Imn t /vt

34

WWW.OILMARKET-MAGAZIN



REFINING

OILMARKET /// 01 /20186

-MAGAZINE.COM




U nEPEPABOTHA

OILMARKET /// 01 / 2016

06bekTUBHbIE
npeumyiyecrsa

B 2015 . B Poccuu 6bUIH 3aMyIIEHD!
JBE OYEPEHBIX YCTAHOBKY H30Me-
PH3AIIMK 110 TEXHONOTMH «H30-
MAJIK-2» KoMraHuu [TAO «HITIT
HEDTEXUM>» — 1a Opckom HII3

1 Ha Pasanckoit Hebrenepepabarsl-
Baromeyt Kommanvy (PHIIK), Bxozg-
1€Y1 CErofiHA B CTPYKTYPY TMTaHTa
«PocHeTH. C BBOJOM B KCIUTyaTa-
LIMIO TUX YCTAHOBOK OO HIC-
JIEHHOCTb YCTAHOBOK M30MEPH33-
LY, ACTIO/Ib3YIOMKX B PO TeXHOIO-
Hi0 «/30MaIK> cocraswia 11.

[Ipy 3TOM YCTaHOBKA M30MEPU3a-
1 Ha PHITK crana ogHOM 13 Kpyml-
Hennmx B Poccyu. E€ MOIHOCTB 110
CbIpbIo cocraBgeT 800 ThIC. T ChIPbS
B I'OJI! OTO TPETHSA YCTAHOBKA TAKOK
MOIIHOCTH B Poccuy, pezpiaymme
JBE ObUTH 3amymieHbl Ha OMCKOM

u fIpocnasckom HIT3 . Crepyer fo-
©aBUTB, UTO CPEHSAT MOIHOCTB YC-
TAaHOBOK M30Ma/K-2 B Poccyy 3Ha-
YWTE/BHO BBIIE YCTAHOBOK 10 TEX-
Honoruam UOP u Axens.

Pacrympii uHTepec pOCCHMACKIX
TEPEPaOOTUUKOB K TEXHOOTHH
«I30MTK> U TO NOBBIIEHHOE BHU-
MaHHe, KOTOPOE POCCUYICKAA TEXHO-
JIOTVA TIO/YYa€T B CPABHEHHH C Ta-
KUAMU MUPOBBIMH IPAHIAMH KaK

 MOY Bepxa KOJOHHBI AEU30-
TEKCAHM3AMH (DAKTHYECKU COCTa-
BWIO 89,5 IPU rAPaHTUPOBAHHOM
niokazarerie 88,0 (PHIIK) u 92 (Op-
cxwit HII3). B mocnemuem cryyae
©oree BbICOKOE OKTAHOBOE YHCIIO
OOYCJIOBNEHO HATMYUEM B TEXHOTO-
TUYECKOM CXEME KOJIOHHBI CTIEHTA-
HHU3aTOP3;

® BbIXOJ} UI30MEPH33Ta COCTABIIT
6onee 98% Mpy rapaHTUPOBAHHOM
ToKazarene 97% macc.

(Cm. Pucynok 2-3).

BlIeyKa3aHHbIE IPEUMYIIECTBA
TEXHONIOTUH «M30Ma/IK-2» TIO3BOH-
m [TAO HITIT HEOTEXVM» He
TOJIBKO I0GUTHCS OECTIPELIEIEHTHO-
IO JIMAEPCTBA ¥ 3aBOEBATH JIMMPYIO-
1I114€ NO3ULMY HA PBIHKE TEXHONO-
THI IIPOU3BO/CTBA BHICOKOOKTAHO-
BBIX HEAPOMATHYECKIX KOMIIOHEH-
TOB OEH3MHOB B PO, HO 1 YCIIEMHO
BBUATH HA MEKYHAPO/HbIE PHIHKUL.
K xoH1y 2015 1. TeXHOMOrHA ObUTA
JMLIEH3MPOBAHA /I BHEAPEHNA Ha
22 IPOEKTAxX B 5 CTPAHAX, YBEPEHHO
BOMJISL B PSIbI IIEPBOK/IACCHBIX KOM-
IIAHMM B CBOEM CETMEHTE PBIHKA.
IlepBbie /iBE YCTAHOBKY C IIPUMEHE-
HUEM TEXHONOTMY «I30MaTK-2> 6y-
JlyT BBE/ICHDI B SKCIUTYATALIHIO YK€
B 2016 1. B M 1 Kurae.

PucyHoK 1. Oco6eHHOCTH Pa3NHYHbIX TEXHONOTHA C5-Cg M3omepu3aLn

TexHonorum Ha LeonUTHbIX
Karanmsaropax

TexHonorum Ha XnoprpPOBaHHBIX
karanuaaropax (UOP, Axens)

(«M3omank-2», MAO «HIMM HEOTEXVIM»)

TexHonoruu Ha cyrnbarvpoBaHHOM

Providing undeniable
advantages

In 2015 Russia launched two
more isometisation units based
on Isomalk-2 process supplied by
PJSC SIE Neftehim, one at
130,000b/d Orsk refinery in
southern Urals and another at
Rosneft's 376,000b/d Ryazan
refinery in the Central part of
European Russia. With the launch
of both units, the total number of
installed Isomalk facilities in
Russia totaled 11units. With
above said, its essential to add
that Ryazan unit with 800,000t/yr
capacity became the third one of
such capacity in Russia, with the
previous two 800,000t units
installed at 360,000b/d Yaroslavl
refinery and 480,000 b/d Omsk
refinery (both owned by
Gazprom Neft). The average
Isomalk-2 units capacity in Russia
is much higher than the units
installed with UOP or Axens
processes.

The growing interest of the
Russian refiners to the Isomalk
solutions and increasingly more
attention paid to the Russian
technology abroad can be illus-
trated with the data in the follow-

karanusarope Cl1-2

* Temneparypa npouecca 250-280 °C,

TepMoanHaMUYeCcKy HebnaronpusTHas

Ans npouecca;

¢ OKTaHOBOE YMCNO M3oMepu3aTa

«3a NMPoXof» 77-78 MyHKTOB;

* Bbicokvie 3aTpaTbl Ha peKTUdmrKaLmio
.npv paboTe C pPeUnKIIoM

* Temneparypa npotiecca 130-160 °C;

* OKTaHOBOE YMCNO U3oMepusaTa

3a npoxof 82-84 nyHKTOB;

* HeobxoaMMOCTb MOCTOAHHON NoAayn
xnopa u o4ncTku YBI;

* Bbicokas 4yBCTBUTENbHOCTb
K [IENCTBUIO MUKPOMPUMECE Cepbl,
asora, BoAbl.

* Temnepatypa npotecca 130-160 °C;

* OKTaHOBOE YMCIO U3oMepusaTa
3a npoxog 82-84 nyHKTOB;

© Bbicokas CTabunbHOCTb U1
HaeXHOCTb Katanu3aropa.

e JocturHyt 10-neTHuin
SKCMyaTaUnoHHbIi npober

6e3 pereHepauuy;

* BO3MOXHOCTbL MOMy4eHus
n3omepwaara ¢ MOY 92-93 nyHkTa;

UOP 1 Axens, MOTYT GbITb IPOWI-
JIOCTPUPOBAHBI JAHHBIMU B IPHBE-
JICHHOM HYDKE PUCyHOK 1.

PesynsraThl UCIBITATEIBHBIX
TPOGETOB YCTAHOBOK H30MEPH3a-
1y Ha OpckoMm 1 Pasanckom HIT3
IPEB30LUIY [APAHTUPOBAHHBIE 110~
Ka34TeNu TEXHONOrMH «/30MATK-2»:

 V1OY Bepxa KONOHHBI ICU30-
TIEHTAHN3ALMAY (PAKTUYECKH COCTa-
BWIO 93,0 TIpX FAPaHTUPOBAHHOM
920,

ing Figure #1.

The actual runs results at
Isomalk-2 units at Orsk and
Ryazan refineries exceeded guar-
anteed indicators:

* RON of the DIP column top
reached 93.0 instead of guaran-
teed 92.0;

* RON of the DIH column top
reached 89.5 instead of guaran-
teed 88.0 at Ryazan refinery and
reached even higher 92.0 at Orsk
refinery. The latter success with
octane number was achieved by
adding to the technological
scheme depentanizer;

* Actual isomerisate yield
exceeded 98% of mass with guar-
anteed level of 97%. (See Figure
2-3 Isomalk-2 main process flow
diagram at Ryazan and Orsk
refineries).

The abovementioned advan-
tages of the Isomalk-2 process
enabled PJSC SIE Neftehim not
only achieve unprecedented lead-
ership and gain the leading posi-
tions on the Russian market of
technologies for high octane non-
aromatic gasoline components,
but also successfully enter the
international markets. By the end
of 2015 the technology was
licensed for 22 unit in five coun-
tries. The company entered the
ranks of the first class suppliers =
market segment. The first two
Isomalk-2 units are scheduled i«
for launch in 2016 in India and
China.

Figure 1. Special features of the different Cg-Cg isomerisation technologies

Technologies based
on zeolite catalysts

Technologies based on chlorinated
catalysts (UOP, Axens)

Technologies based on sulfated catalyst Si-2

(lsomalk-2, PJSC SIE Neftehim)

* Process temperature 250-280 °C,
thermodynamically unfavorable

for the process

* [somerisate once through octane number
yield is 77-78

e High rectification costs in

recycle operation

* Process temperature 130-160 °C

* Process temperature 130-160 °C

* [somerisate once through octane number e Isomerisate once through octane number

yield is 82-84
* Requirement of constant chlorine
supply and HC gas treatment

yield is 82-84
* High stability and reliability of the cataly

* 10 year run without regeneration
has been achieved

* High sensitivity to sulfur, nitrogen,
and water traces

* Possibility to produce 92-93 RON isome
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PHcyHoK 2. BrioK-cXema yCTaHOBKH H30MepH3aiuy «H3omank-2» B 0AQ «OpcKxediTeoprennTes»
Figure 2. Isomalk-2 isomerization unit JSC Orsknefteorgsintez. Main Process Flow Diagram
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Ha dhoro: K.1.u. Anexcanpp Hukurosuy Liakyn, Fenepanbhbiii gupextop MAQ «HMMN
HE®TEXMM>» B KpacHopape. OcHoBaTenb KOMNaHWK W WACHHbIA BAOXHOBUTEND,
PYKOBOAMTENb YCMELWHbIX NPOEKTOB KOMNAHWH, BbIAAIOWHACA POCCHIACKMA MHXEHep-
HeTexumMmux.

Pictured: Dr. Alexander Nikitovich Shakun, managing director of PJSC SIE Neftehim
in Krasnodar, southern Russia. The founder and innovative leader of the company
with a number of successful projects under his belt, distinguished Russian special-
ist in petrochemical engineering.
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Nloruka nupepcrea

Yenex komnanuy [TAO «HITIT HEQTEXVIM», CTaB pe3yasTaTOM MHOTO-
JIETHEY MCCIIENOBATENBCKOM, MHHOBALMOHHON PAOOTHI 1 OPTaHM3aTOP-
CKUX YCHJIAH, TAKKE NPENBABIAET GOMBIIME TPEOOBAHNA K KOMITAHUN

U €€ PYKOBOJCTBY B BOIIPOCE JATbHEHIIETO PA3BUTHA U 3aKPEIUICHHA
ycrexa.

X014 IIPOM3BO/ICTBO HEAPOMATUYECKUX KOMIIOHEHTOB OEH3MHOB
B PO pe3ko BO3POCIIO, HEXBATKA MX OCTPO OLIYI[AETCA B GOJBIION Ce-
BEPHOM CTPAHE, I/Ie MEPCIIEKTUBEI JU3EMU3ALIH TI0-IPEKHEMY OTPaHU-
ueHsl. OTCI0AA, KaK CIECTBUE, BOSHUKAET OTPOMHOE KOJIMYECTBO NIPO-
0/1eM Y aBTOMOOHIMCTOB, KOMITAHUH, (PUCKATBHBIX 1 PYTHX OPIaHOB.
TTompocTy roBops, CTpaHa BECbMA OCTPO OLIYIAET HEXBATKY YHCTOIO,
CTAOWIBHOTO BHICOKOOKTAHOBOTO aBTOKOMIIOHEHTA!

Tenepanpapii gupextop [TAO «HITIT HEOTEXUM» Anexcanap Huku-
TOBMY [IIaKyH OTMEYAET, YTO B PE3Y/IBTATE MHOTOJIETHEH PA6OTHI KOM-
TIAHKMM CETOJHA POCCUHCKAS TEXHOIOTHS MIONyYEHHS H30KOMIIOHEHTOB
HE TOJBKO HE YCTYIAET JIyYIIHM MUAPOBBIM aHAJIOTAM, HO U IPEBOCXO-
[T ¥X. B 3HaUMTEIbHON Mepe Garofaps 3ToMy, Ha poccurickux HII3
pelnena 331494 NPOM3BOACTBA ABTOOEH3UHOB MO CTaHAAPTY EBpo-5.

OnHAKO, OTMEYAET PYKOBOJUTE, VIS YBEIMYEHNS TPOV3BO/ICTBA
¥ CHIDKEHUS CE6ECTOMMOCTH TOBAPHOTO MPOAYKTA TPEOYETCS TATbHEI-
Iee YBENNIEHNE BBIPAOOTKU BbICOKOOKTAHOBBIX HEAPOMATHYECKUX
KOMIIOHEHTOB OEH3HHOB.

The strategy of leadership

Success of PJSC SIE Neftehim's team came as a result of many years of
research, innovative work and organizational efforts. Sustaining this high
level performance is another challenging for the company and its man-
agement. :

Even though the output of non-aromatic high octane gasoline com-
ponents had significantly increased, its shortages are still acutely felt in
the big northern country with very limited prospects of dieselization.
This generates a lot of problems for the motorists, fuel operators, fiscal
and other state agencies. Putting this plain, the nation acutely feels the
lack of clean, stable high octane gasoline component!

PJSC SIE Neftehim managing director Dr. Alexander Nikitovich
Shakun notes that in the result of many years of sustainable effort of the
company today Russian technology of producing iso-components is not
only competing with the best international analogues, but is exceeding
them in important performance components. Thanks to the Isomalk
many Russian refineries managed to solve the problem of gearing up to
producing Euro5 compliant blends of gasoline.

However, adds Dr. A. Shakun, in order to increase the output and cut
production costs Russia needs to increase the number of facilities pro-
ducing high octane non-aromatic gasoline components.
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Pucynox 3. bnox-cxema ycraHoBKu usomepuaanun «Haomank-2» 8 A0 «PHIK».

Figure 3. Isomalk-2 isomerization unit at Ryazan refinery. The main process flow diagram.
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Hapspny ¢ 3Tum, oTMevaer
A. H. IITakyH, n€perpy:KEHHOCTb
YCTaHOBOK PH()OPMUHTA 10 ChI-
poio Ha HII3 B P® 1 BEICOKOE
coAepxxaHue 6eH307106Pa3yIo-
IIUX 1 KOMIIOHEHTOB C7-yIJIEBO-
JIOPOJIOB B CBIPBE YCYTYOIAIOT
npo61eMy IPOU3BO/ICTBA BBICO-
KOK24ECTBEHHbIX aBTOOCH3UHOB
1 TPEOYIOT HOBBIX TEXHOJIOTHYE-
CKUX pemeHuil. OH OTMEYaeT
9TO Ha3peaa HEOOXOAUMOCTD
nepesoaa ¢paxuuu Cr-yriaeso-
nopozos (70-105 °C) ¢ ycraHo-

*BOK KATaIUTUYECKOTO pUdop-

MUHI'2 HA OT/C/IbHBIC YCTAHOBKH
M30MEPU3ALIUHU TENTAHOBON
(pakuyy. Takas TEXHONOTUA —
«A3oMank-4» — co3aaHa U roTo-
B2 K BHE/IPEHHIO.

AH. lllakyH f06aB€eT, 4TO
TI0 MEPE YBETMYEHUS TTyOUHbI
nepepaboTKU He(TH MOTped-
HOCTb B U300yTaHE [I IPOU3-
BOJCTBA ankuaaTa u MTBD 6yner
IIOCTOSHHO BO3DPacTath. Bee
OOJIBIIYIO AKTYaTBHOCTD OYAET
00peTaTh TEXHOMOIUS U30MEPH-
321K H-6yTaHa. OfJHAKO TEXHO-
JIOTHS H30MEPU3ALIIY H-OyTaHa
HA BBICOKOXJIODHPOBAHHBIX Ka-
TAIM32TOPAX XOTb U MOTyYHIIa

B MUPOBOU He(TenepepadboTke
JOCTATOYHO MHPOKOE IPUMEHE-
HHE, HO UMEET PSJl U3BECTHBIX
HE/IOCTATKOB. B CBSI3U C 3TUM,
komnanus [TAO «HITIT HEPTE-
XUM» pa3paboTana anbTepHa-
TUBHYIO TEXHOJIOTHIO U30MEDH-
321U H-OyTaHa 30MasK-3»,
KOTOPas JOJIKHA 0OECIIEUUTh
CTAOMIBHOE TIPOU3BOACTBO U30-
OyraHa.

(Pucyrnox 4. lpuryunuans-
HAaA Cxema npoyecca u3omepu-
sayuy H-Bymana J30Mank-3»).

Turosas yCTaHOBKA H30Me-
pu3anyu H-0yTaHa «M30Majk-3»
COCTOUT U3 CIIEAYIOMUX OIOKOB:

® y3€J OYUCTKU U OCYIIKH
CBIPbSl U30MEPH3ALUHI — HPE]-
HA3HAYEH /U1 YIQICHUA BTy
U3 CBIPbS N30MEPU3ALINYL; 1aH-
HAsT OTIEPALIYS TPOBOJKTCS /ISt
3aIIUThI KATATH32TOPOB OT BO-
Jbl, KOTOPast IIO/IABIIET AKTHB-
HOCTb KaTaIN32TOP3;

* PEAKTOPHEIN 60K H30Me-
puU3aLMK — NPeIHA3HAYEH I
TIIPOTEKAHNS PEAKIIUU U30MEPH
3aIMK HOPMAJIBHOTO 6yTaHa
B M300yTaH Ha aKTUBHbIX L|CHT-
pax KaTantu3aTopa B Haubosee
61arONPUATHBIX /11 OCHOBHOH

PEAKIUH YCIOBHAX;

e y3en ocymurenert BCI —
NPEHA3HAYEH /TS YAICHUSA
BJIATH U3 BOJOPOACOAEPKAIIETO
ra3a, 4 TAKKE U3 230Ta BO BPEMS
pereHepaLyy KaTatu3aTopa;

* OJIOK KOJIOHHBI CTa6UIN32-
UK — TpEeIHa3HAYEH JUIT yaa-
JIEHUS U3 TIOJYYEHHOTO POJYK-
T2 yriaeBofopofos Ci-Cs 1 pac-
TBOPEHHOT'O BOZIOPOJA.

(Cm. Pucynox 5. OcrogHble
MeXHONOZUMECKIE NAPAMemMPbL
npovecca A30ManK-3»).

B nexa6pe 2015 1. 6611 IPO-
U3BE/EH MYyCK HOBOK YCTaHOBKU
U30MEPUBALHH 110 TEXHOIOTHH

«A30MaNIK-3» C UCIONIb30BAHUEM

OKCH/THOTO IUIATUHACOZEPIKaIIe-
ro Karamuaatopa CU-3 B Kurae,
B COCT2BE KOMILIEKCA 10 MOMyYe-
Huto MTBY komnanuu Shandong
Sincier Petrochemical Co.
YCTaHOBKA UMEET IPOU3BO-
AuTenbHOCTb 200 THIC. T/I.
10 CBIPbEBOY (PPAKIMK H-OyTa-
Ha. Peanmsanys JAHHOTO NpO-
€KT4 OCYN[ECTBIAIACh B PAMKAX
corpysHurdectsa ITIAO «HIIIT
HEOTEXUM» ¢ xomnanuert GTC
B KaUeCTBE MapTHEPA 110 JU-
IIEH3UPOBAHUIO U TIPOJBIKE-
HUIO TEXHOJIOTHU Ha MUPOBOM

DBIHKE. oM
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At the same time, adds
Dr. A. Shakun, Russia's reforming
units are overloaded and abun-
dance of benzene forming and G
hydrocarbons in those reforming
units feedstock also add to the
problem sufficient output of qual-
ity gasoline in the country. The
problem is crying for the new
technological solutions. Dr
Shakun reckons that the time is
right for the switching from C:
hydrocarbons faction (70-105 °C)
from catalytic reforming units to
independent isomerisation unit of
heptanes faction. PJSC SIE
Neftehim developed such tech-
nology (Isomalk-4) and its ready
for implementation.

Dr. Alexander Shakun added
that along with increasing refin-
ing depth at Russia's refineries
demand for iso-butane for the
needs of alkylation and MTBE
units will grow. This will increase
the relevance of n-butane iso-
merisation technology. However,
even though the existing technol-
ogy of n-butane isomerisation
based on highly chlorinated cata-
'vsts gained popularity in the
world refining industry it also has
2 number of essential flows. In
this context PJSC SIE Neftehim
developed alternative n-butane
somerisation technology
somalk-3 which will enable sta-
oe output of isobutane.

(See Figure 4. The main
orocess flow diagram of N-butane
somerisation Isomalk-3 technolo-

A typical n-butane isomerisa-

©n Isomalk-3 unit consists of
¢ following elements:

» The unit of treatment and
“chydration of the isomerisation

swdstock — removing moisture
~om the feedstock aims to pro-
<ot the catalysts from the water
% 7ich can depress catalysts activ-

» Isomerisation reactor unit —

“me to normal butane isomeri-

“tion reaction transforming it

isobutene on the active cata-
“s1 spots in the most favorable
nditions for the main reaction,
» (as drying unit — used for
wwmoving water from hydrogen

HEFINII\IE,H

PucyHox 4. NipuniMnuanbhas cxema npouyecca usomepn3ayuu H-6yrana «M3omank-3»

Figure 4. The main process flow diagram of N-butane isomerisation Isomalk-3 technology
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STABILIZATION SECTION

s
o

——{PRoDuUCT )
Isobutane fraction

containing gases and nitrogen
during the process of the catalyst
regeneration;

* Column stabilization unit —
place where the final product
undergoes cleaning from Ci-Cs
hydrocarbons and dissolved
hydrogen. (See Figure 5).

In December 2015 China's
Shandong Sincier Petrochemical
Co launched its new Isomalk-3
isomerisation unit with oxide
platinum catalyst SI-3 within its
MTBE production facility. The
New units capacity on n-butane
feedstock is 200,000t/yr. This
project came as the result of fruit-
ful co-operation between the
PJSC SIE Neftehim and GTC act-
ing as global marketing oM
agent.

PucyHoK 5. OcHoBHbIE TEXHONOTHYECKME NapamMeTpbl npolecca

«H3omank-3»
HavveHosaHvie Mokazarenu
Temnepatypa, °C 160-210
[Hasnenue, MMa, (136.) 1,5-2,0
MornbHoe oTHoLeHne Hp: 6yTaH 0,07-0,10
KoHBepcus H-6yTaHa «3a npoxof», % Macc 50-55
Bbixon yrnesopopofos Ca+ «3a Npoxof», % Macc 99
Bbixon yrnesoaoponos Cy+ «3a npoxof», % Macc 94-95
06wt cpok cnybbl kKatanuaartopa, net 8
MexxpereHepaLvoHHbIvi nepuog, net 3

Figure 5. The main technological indicators of the Isomalk-3 process

Indicators Levels
Temperature, °C 160-210
Pressure, MPa (exc) 1.5-2.0
LHSV per hour 6.0-8.0
Mole ratio of Hp: butane 0.07-0.10
N-butane conversion «per single pass», % of mass 50-55
Hydrocarbons C3+ output «per single pass», % of mass 99
Hydrocarbons Cy4+ output «per single pass», % of mass 94-95

An overall catalyst service life, years
Service between regenerations, years

8
3

Ha dhoro: Yeranoeka «H3omank-3»
mowHocTbio 200 Toic.T/r. ¢ 6NOKOM,
AeN306yTaHu3aunn B r. [lyHbMH Ha
ceBepe KUTaWCKOA NPOBUHLNK
WanbayH cTana nepBoii yCTaHOBKO
W30Mepn3auuu HopmanbHoro 6yTaHa B
mupe, paGoTalouieii Ha oKcuaHOM (He
XNIOPHPOBAHHOM) KaTanu3arope.

Pictured: Isomalk-3 200,000t/yr unit
with deisobutanisation unit in
Dongying city in the north of Shandong
province became the first n-butane
isomerisation unit in the world operat-
ing on oxide based catalyst rather
than chioridized catalist.
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