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Alkylation Technology

Sulfuric Acid Alkylation Unit (SAAU)

Gas Processing

Gas Chemicals
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RUSSIAN PATENDTED TECHNOLOGY

LIGHT OLEFINS (PROPYLENE, BUTYLENE,
AMYLENE) TO REACT WITH ISOBUTANE
IN THE PRESENSE OF A STRONG ACID
CATALYST
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Feedstock %
Crude oil 100
Product %
LPG 5,6
Euro-5 Gasoline 43,7
Euro-4 Diesel QOil 40,8
Heavy Fuel Oil 4.4
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BBF PROCESSING

BBF CONTENTS PRODUCED ON FCC UNIT
capacity 120 ktpa

Component Contents, Volume,

% mass ktpa
propylene 0,5%
propane 1,5 %
n-butane 10 %

i-butane 35 % 42,0
i-butylene 16 %
n-butene 12 %

t-butene 14 % 62,4
Z-butene 10 %
pentene 0,3 %
I-pentane 0,6 %
n-pentane 0,1 %

Total: 100 120




BBF PROCESSING

COMPARISON OF BBF PROCESSING METHODS

Oligomerization
Alkylation*

Alkylation + MTBE**

Selective oligomerization
+ Alkylation

51 62 400

102 122 000
87 115 000
87 104 400

* - in presence of additional volume of isobutane
** - in presence of additional volume of methanol
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BBF PROCESSING

OCTANE-TON PARAMETER

COMPARISON TABLE
Component |Volume,| RON MON [(RON+M Octane-ton,
ktpa ON)/2 | thousand per year
1. Alkylate 85,2 95 93 94 8000
MTBE 29,8 117 101 109 3260
115 11 260
2.| Oligomerizate 52 | 97 | 85 | 91 | 4 420




BBF PROCESSING

Oligomerizate
53 thousand ton

Option 1

Ballast
(C3-C4)

‘4

Option 2

BBF
120 ktpa

Alkylate + MTBE
85 ktpa 30 ktpa
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i-butane

ALKYLATION

REACTIONS SCHEME
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ALKYLATE

ALKYLATE PROPERTIES

O Saturated hydrocarbons mixture contains mainly trimethylpentanes (60
to 80% mass) with low reid vapour pressure

a Contains no aromatics, no unsaturated hydrocarbons, no sulfur, no lead,
manganese and ferrum

0 Motor octane number 92-94,

O Stable chemical, ideal blend for clean burning gasoline
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ORAN ALKYLATION REACTORS
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Cascade reactor 200 cbm




RAN PATENT No 013873
GROUP ALKYLATION PROCESS AND REACTOR

@ EBPA3UMCKAS MATEHTHAS OPTAHU3ALIUA
: EBPA3UICKOE NMATEHTHOE BEAOMCTBO

EBPA3UMACKWNA NATEHT
Ne 013873

Hazsanne usobpererna:
«CIIOCOE HOTYUEHUS ATKHIBEH3HIIA H PEAKTOP CEPHO-
KUCJOTHOTO ANLKHIHPOBAHHA HIOLY TAHA ONEGHHAMH»

NarenTosnaneney (nuubi):

FEPHIYHA CEMEH MAKOBHY; EMEJALKHHA BAJEHTHITIA
AIIPEEBIA: AKHXAPEB POMATT BAANEMHPOBHY (RU)

Wzo6perarens (n):

Tepuyms Cemen LWnkopny (RU)

3anBka No: 201000140
NpropuTar H3oGpeTeHHs:
AaTa nogauM 3asexu: I8 aprycra 2008 r.

Aara ebiaaun naTtedra; 30 agryera 2010 1,

M w0 il N2TEHT BhpaH
8 "

Ha

dhopmyne uaobpererms,

NpH  yNAaTe  yCTAHOBAGHMBIX FOMOBLIX MOWNMH MATOHT
Ha v

Pecr K " Y ¥ Apmcing,

T Poccuichon Dunepaund,
TypiNoImCTaHA

@

TPUTOPLEB Anexkcanpip Hnkanaesu4
np & ° 0 BEAOMCTEA




GROUP

ORAN JET REACTOR

KEY FEATURES

O Weight — 10 ton
O Volume — 10cmb
O Operation pressure — 8atm

O Product retention period — 60sec
O Olefins space velocity —  3hrt
O Operation temperature — 14°C
O Internal olefines:isobutane ratio — 1:35

O Capacity — 200 t/day




JET REACTOR
RAN OPERATION SCHEME
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EMULSION DISPERSITY
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RAN SED - -

compact size
high process flow speed

enhanced reliability
no mixers inside the reactor

propylene feed operation option

no internal tube bundle
easy maintenance

combined reactor-hydrocyclone
operations

OO0 0 000 Qg

YANOS Refinery / capacity 16 mtpa

Alkylation unit in operation since 2000
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ORAN ALKYLATION UNIT / FLOW CHART

sludge tank
To compressor

Isobutane

Feedstock (BBF)

—>»|  To rectification >

< v

H-2 H-1

Reaction Product Sulfuric Acid

JR — jet reactor
HC - hydrocyclone




HYDROCYCLONE

HYDROCYCLONE DETAILS

enhanced reliability

regulated separation

compact size

U 0O O O

separation process flow speed
increase




HYDROCYCLONE OPERATION SCHEME




3-D MODEL / ALKYLATION UNIT




MATH MODELLING OF HYDRODINAMICS
IN JET REACTOR

Reactor geometry Model mesh fragment Sectional controls  Flow structure in sectional controls




MATH MODELLING OF HYDRODINAMICS

IN JET REACTOR

FLOW STRUCTURE (lines of fluid flow is some sectional
controls)
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COMPARISON TABLE FOR TECHNICAL AND
ECONOMICAL EVALUATION OF ALKYLATION

TECHNOLOGIES IN THE MARKET

Ex¢onMobil {:’ [EYIIA PAR
Operation temperature, °C max 9 9 15
Alkylate production capacity, ton per day 850 850 850
Octane Number | 96.3 RON 96.3 RON 96.3 RON
Number of reactors 1 4 4
Number of mud tanks 1 4 5
Energy consumption CoNBrEEEaR W 2130 2280 2200
Built in mixers, kW 400 1490 -
Pumps, kW 600 600 1300
Total, KW 3130 4370 3500
Cooling water, m3/hr 2700 2800 2700
Steam, t/hr 50 45 45
69-75 70-75 70

Fresh Acid, ton per day




TURN-KEY SOLUTION FOR ALKYLATION UNIT

Project duration, years

0 | 1 | 2 I 3 I 4
. T T I I =
1. License and = i
Basic Design
2 j\onths
2. Detail 12 months
Engineering 12 months
6 months
3. Design
Engineering of 6 months
equipment
3 -16 months
4. Procurement
3 - 16 months
5. Construction 26 months
26 months
6. Commissioning

3 months ‘
Time saving

0.5-1year

L Detailed construction plan is prepared in MS Project
oo format and can be modified according to Client’s
Office demand
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RAN CONCLUSIONS

GROUP

A new type of reactor for Alkylation process has been
developed and implemented

New alkylation technology has proven design and in
operation currently

Quality of final Alkylate product is matching with other
Licensor’s product characteristics

Our technology provides cost savings in both CAPEX and
OPEX and also easier equipment access and maintainability
comparing with other Licensors’ units




OUR CONTACTS

Address:
6 bld. 5, Barklaya str.,
Moscow 121087, Russia

Phone / Fax:
Barkiay, ii;\j)j)jjfﬂ‘;i Gentey; +7 (495) 989-1 2-75!
+7 (495) 728-68-39,
+7 (495) 678-20-58,
E-mail:

info@rangroup.ru

www.rangroup.ru




