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ANTIKNOCK PROPERTIES OF GASOLINE COMPONENTS 
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 BLOCK-SCHEME OF  

GASOLINE ORIENTED REFINERY 
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BUTANE-BUTYLENE FRACTION (BBF) 

PROCESSING 

Oligomerizate 

53 ktpa 

MTBE 

    30 ktpa 

Alkylate      + 
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OCTANE-TON PARAMETER 

COMPARISON TABLE 

  

Component 

 

 

 

Volume,

ktpa 

 

 

 

RON 

 

 

MON 

 

 

(RON+M

ON)/2 

 

Octane-ton, 

 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 



COMPOSITION OF NAPHTA from 240 ktpa CAT-CRACKER (fraction C5-C6) 

Component Contents,  % mass  Volume, ktpa 

SС4 12 28,8  

С5  paraffin 37 88,8  

С5  isopentenes 20 48,0 

С5  other olefins 15 36,0 

 С6+  14,5  34,8 

 С6  isohexenes 1,5  3,6 

  

Total:  100 240  

CAT-CRACKED NAPHTA PROCESSING 



MTBE 

CHEMICAL REACTIONS 

CH2 = СН - СН2 - СН3 

CH3 - СН = СН - СН3 

CH3 - С = СН2 

        СН3 

CH3 - С – СН3 

          СН3 

 

   

НОСН3 

BUTYLENES METHANOL 

 СН3 

О 

CH2 = СН - СН2 - СН3 

CH3 - СН = СН - СН3 

MTBE 



MTBE 

MTBE 
 
 Individual compound, contents over 95% of target product.  

 
 Contents no aromatics, unsaturated hydrocarbons, sulfur, plumb, 

ferrum, manganese.  
 
 RON 118-120. 

 
 Chemically-stable; perfectly meets target gasoline characteristics. 



RUSSIAN PATENT No 2248343 “MTBE 

PRODUCTION TECHNOLOGY” 



MTBE REACTORS 
OPERATION CONCEPT 
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Reactor-Rectifier 

Reactors Flowline 

100% conversion = infinite number of reactors 

with intermediate distillation 

100% conversion = 1 vessel 



Raffinate, Methanol 

Feedstock 

Methanol 

PROCESS FLOW DIAGRAM 

MTBE 

REACTOR-RECTIFIER UNIT FOR MTBE PRODUCTION  

R-1 

R-1 a/b 

R-2 

C-1 C-2 



REACTOR-RECTIFIER 

FEATURES 

 Weight       –        80 ton 

 Volume of Catalyst     –      170 cbm 

 Operational Pressure    –          4 bar 

 Linear Velocity     –       0,08 m/s 

 Volume Velocity     –      0,35 h-1 

 Operational Temperature    –      65 0С 

 Capacity       –      200 tpd 

MTBE PRODUCTION 
REACTOR-RECTIFIER 



MTBE 

OPERATION PRINCIPLE 
REACTOR-RECTIFIER 

methanol 

methanol 

feedstock*  

CATALYST 

∆P ~ 0,02 bar/m 

* ballast hydrocarbons are not shown 

grad CMTBE 



Standard 

Catalyst 

OUR CATALYSTS 

3,8 mg-eqv./g 

3,4 mg-eqv./g 



CATALYST 

ADVANTAGES 
of large-scale granulated catalyst system 



Typical requirements to feedstock impurities 

Component / 

Impurity 
Influence RAN Group Other Licensors 

Water inhibitor 400 ppm 15 ppm 

Dienes   5000 ppm 1000 ppm 

Sulfur inhibitor 20 ppm 20 ppm 

Mercaptans inhibitor no requirements 5 ppm 

Total Nitrogen   no requirements 5 ppm 

Main Nitrogen permanent catalyst poison 5 ppm 1 ppm 

Caustic permanent catalyst poison 1 ppm 0,1 ppm 

Resins permanent catalyst poison no requirements 35 ppm 

Heavy Metals permanent catalyst poison no requirements 10 ppm 

CATALYST POISONS 



TECHNOLOGY OF MTBE PRODUCTION  
IN REACTOR-RECTIFIER 

 low sensitivity to impurities in 

feedstock 

 98% olefin conversion 

 2-way feedstock operability:                      

isobutilene or isoamylene  

 simplicity and reliability of production 

unit  

 easy maintenance and servicing 

         Industrial Experience since 1989 

 standalone commercial product  



MTBE PRODUCTION UNIT 

2016 



   
TECHNOLOGY DETAILS & COMPARISON 

  RAN Group Other Licensors 

Operation Details 

Operational Temperature  max, ºC 70 85  

Operational Pressure max, bar 12 16 

Guaranteed Conversion,  % 98,5 88-90 

MTBE content in final product,  % 95 90 

Volume of Catalyst, m3 230 200 

 Consumption  
Steam, ton / hr 19 22 

Cooling water,  m3 / hr 100  120 

Fusel water,  m3 / hr 5  5 

Power consumption,  kW 240  200 

calculations performed for feedstock described in page 8 



TURN-KEY SOLUTION FOR MTBE UNIT 

1. Licence and 

Basic Design 
 

 

2. Detail 

Engineering 
 

 

3. Equipment 

Design 
 

4. Procurement 
 

 

 

5. Construction  
 

 

 

6. Commissioning 

and Start-Up 

 

8 months 

12 months 

6 months 

3 - 16 months 

18 months 

3 months. 

1 

5 months 

12 months 

6 months 

3 - 16 months 

18 months 

3 months 

Time  

Savings 

0.7 - 1 year 

0 2 3 4 
Project Timeframe, years 

Detailed Consturcion plan is developed in Microsoft 

Office Project and can be adopted according to 

Customer needs 

http://global.shara.ua/img/products/5849/26444.jpg


 Successful Operations of RAN Group licensed MTBE units 

since 1989 

 

 

CONCLUSIONS 

 We offer turn-key MTBE solution on EPC basis which can 
reduce project timeframe by 12 months 

 Conversion up to 98.5%; Selectivity 97%. 

 OPEX and maintanability are better than other technologies 
which can be found in the market 

 Our catalyst shows extra performance comparing with other 
Licensors’ catalyst 



   
REFERENCE LIST 

Client Capacity, ktpa Feedstock Products Scope of Work 

Mazeikiu Nafta, Lithuania MTBE - 40, HOEC* - 200 Cat-Cracking MTBE, ETBE, HOEC License, Basic Design, Supervision 

Omsk Refinery, Gazprom Neft MTBE - 35 Cat-Cracking MTBE License, Basic Design, Supervision 

EcoOil Omsk MTBE - up to 150 Pyrolysis / Isobutane Dehydration  MTBE, ETBE License, Basic Design, Supervision 

Ufa Refinery, Bashneft MTBE - 35, HOEC - 100 Cat-Cracking MTBE, HOEC License, Basic Design, Supervision 

KoriMos, Moscow MTBE - 25, TAME - 30 Cat-Cracking TAME, MTBE License, Basic Design, Supervision 

Siburhimprom MTBE - 25 Pyrolysis MTBE License, Basic Design, Supervision 

Tobolsk Petrochemical, Sibur MTBE - 100 Isobutane Dehydration MTBE License, Basic Design, Supervision 

Nizhnekamsk Petrochemical MTBE - 40 Pyrolysis / Isobutane Dehydration  MTBE License, Basic Design, Supervision 

LINOS Refinery, Ukraine MTBE - 35, HOEC - 100  Cat-Cracking MTBE, HOEC License, Basic Design, Supervision 

YANOS Refinery, Slavneft MTBE - 52 Cat-Cracking MTBE 
License, Basic Design, FEED, permitting, DE, 
procurement, Cm, supervision, 
commissioning 

Petrotel-LUKOIL, Romania MTBE - 23, TAME - 20 Cat-Cracking TAME, MTBE License, Basic Design, Supervision 

SANORS, Novokuibyshevsk TAME - 300 Isopentane Dehydration TAME License, Basic Design, Supervision 

* - High-Octane Ether Component 



OUR CONTACTS 

Address: 
6 bld. 5, Barklay str.,  

Moscow 121087, Russia 
 

Phone / Fax: 
+7 (495) 989-12-75, 
+7 (495) 728-68-39, 
+7 (495) 678-20-58, 

 
E-mail: 

info@rangroup.ru 
 

www.rangroup.ru 

HEAD OFFICE 
Barklay Plaza Business Center 

6-5, Barklay str., Moscow 


