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Go to Gasoline synthesis

TIGAS™ (Topsoe Improved Gasoline Synthesis) makes it possible to produce
high-quality, high-value gasoline from natural gas, shale gas, or associated
gas.

After the 1973 oil crisis sparked a surge of interest in synthetic fuels, that interest soon waned as oil

prices began to fall. However, today’s high energy prices and a volatile energy supply have

rejuvenated interest in synthetic fuels. And, as gasoline specifications reach new levels of stringency,

Topsoe has responded to the needs of the market with TIGAS™ – Topsoe Improved Gasoline Synthesis.

Synthetic gasoline is a competitive alternative to refinery gasoline and new energy carriers. Unlike DME,

methanol and ethanol, synthetic gasoline meets existing gasoline standards so it can be used as a ‘drop-

in’ fuel. This means that production can take place far from refineries, the existing infrastructure can be

used for distribution and car engines can use it as fuel without modification.

Suitable for diluting highly viscous oil, or blending into the refinery gasoline pool, or simply as a ‘drop-in’

fuel, TIGAS™ is today’s technology for the fuel of tomorrow.

Two options for gasoline production

We offer you two processes for producing gasoline:

MTG (Methanol to Gasoline) – an efficient route which uses methanol as an intermediate

STG (Syngas to Gasoline) – the route from synthesis gas

MTG is the logical choice if you already have a methanol plant. For new plants, however, your choice will

depend on the type of feedstock your plant uses, local energy costs and your investment philosophy.

We will work closely with you, looking into your plant and processes in detail to arrive at a solution that

will best help you achieve your business goals. 

Gasoline from methanol (MTG)

Not only is the MTG process often the first choice for new plants, it also provides you with a way of

adding value to your methanol production. With methanol as an intermediate product, the MTG process

is ideal for a feedstock of natural gas using our steam reforming technologies, including our proprietary

SynCOR™ technology to produce the synthesis gas.

Gasoline from synthesis gas (STG)
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In the STG process, the synthesis of methanol, dimethyl ether (DME), and gasoline are integrated into

one synthesis loop by first passing synthesis gas to the oxygenate (methanol/DME) reactor and then

converting the oxygenates into gasoline in the gasoline reactors. The STG process is particularly suitable

for a feedstock like coal, pet-coke or biomass, all of which use a process based on gasification to

prepare the synthesis gas (a mixture of H , CO and CO ) with a H :CO ratio close to one.

Two highly efficient processes

Preparing for gasoline synthesis

Having designed and delivered catalysts to more than 100 of our customers’ methanol plants

worldwide, we have not only pushed the processes to the limits of efficiency, we have also gained deep

insight into the needs of our customers, and how we can add value to their businesses. The final

product is of essence, however the technology choices when converting the carbon source will

determine the overall economics of the TIGAS™ plant, as the synthesis gas preparation step

typically constitutes the most capital-intensive part of the plant. All of the reforming technologies are

within the core of Topsoe technologies and part of the reason why we will always find the most efficient

process lay-out to meet all your needs. In both the MTG and STG processes, gasoline production

makes up more than 85 percent of the total product stream. In addition to gasoline, another valuable

product is liquefied petroleum gas (LPG), which accounts for about 11–13 percent of the total

product stream. This leaves only a fraction of fuel gas, ensuring that the carbon efficiency of your plant

is very high. 

Following synthesis gas preparation by gasification or steam reforming, the synthesis gas undergoes

oxygenate synthesis based on either methanol synthesis (MTG) or the integrated

methanol/DME synthesis (STG) according to the following reactions:

CO + 2H  ↔ CH OH                (1)

CO + H O ↔ CO + H              (2)

2CH OH ↔ CH OCH + H O    (3)

 

Gasoline from methanol or DME

The product stream from methanol/DME synthesis is diluted with recycled gas and fed directly into the

next step: gasoline synthesis. This step takes place in parallel adiabatic gasoline reactors which allow for

intermittent catalyst regeneration. Methanol and DME are converted to gasoline according to the

reactions:

n CH OH ↔ n (CH ) + n H O         (4)

n CH OCH3 ↔ n 2(CH ) + n H O   (5)

where (CH ) denotes the hydrocarbon product. The net reaction may be formulated as:

Oxygenates (MeOH/DME) → C 1-2 + C3-4 (LPG) + C5+ (Gasoline) + H 0 + Heat     (6)
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The all-new Gasoline Upgrade Unit (GUU) comprises an additional catalytic step in which the heavy

fraction gasoline is isomerized to produce a high-octane gasoline fraction. Blending this with the

remaining gasoline results in high-value gasoline such as the Euro V gasoline.

Meeting national gasoline standards on a global scale

Gasoline is a mixture of hydrocarbons (aromatics, olefins, naphthenes and paraffines), and for use in

engines, it needs to meet particular requirements. Many countries have created their own standards

to make sure these requirements are met. Even though there is some variation between, for example,

the American Standard, Euro V, and GB 1730, TIGAS™ makes sure the gasoline produced will

comply with the vast majority of national gasoline specifications.

Gasoline of even higher quality

The raw gasoline may be blended into the regular gasoline pool or treated to meet other specific

product criteria. In the simplest case, removing dissolved gases stabilizes the liquid product. 
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PLEASE CONTACT US

Not you? Click here to reset
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- Please Select -

Keep in touch
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Haldor Topsoe is committed to protecting and respecting your privacy, and we’ll only use

your personal information to administer your account and to provide the products and

services you requested from us. From time to time, we would like to contact you about

our catalysts, equipment, licensing and related services and training, as well as other

content that may be of interest to you. If you consent to us contacting you for this

purpose, please tick below to say how you would like us to contact you:

You may unsubscribe from these communications at any time. For more information on

how to unsubscribe, our privacy practices, and how we are committed to protecting and

respecting your privacy, please review our Privacy Policy.

By clicking submit below, you consent to allow Haldor Topsoe to store and process the

personal information submitted above to provide you the content requested.

protected by reCAPTCHA
Privacy - Terms

Haldor Topsoe A/S (HQ)

Haldor Topsøes Allé 1

DK-2800

Kgs. Lyngby

Denmark
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LATEST JOB
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Experienced Patent Counsel
Kgs. Lyngby

04.07.2019

Corporate Finance Controller
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Digital Workplace Manager for Global Marketing & Communications
Kgs. Lyngby
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