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Gas-to-liquids (GTL) process is surfacing as a popular and

viable method for producing liquid fuels with the current

surplus of natural gas fields in the U.S. Compared to liquid

fuels produced from crude oil, GTL fuels are superior in

environmental friendliness and quality which is of

paramount importance in today’s stringent environmental

regulations. The problem lies in the unpredictability of

available natural gas fields for upcoming years. Currently,

small GTL plants are advantageous in every facet for

exploiting stranded gas compared to large GTL plants

which require heavy investments and large productions to

be profitable. In this paper, we will dive into the current

and future states of GTL and determine whether it is

plausible for this process to be a viable and profitable

alternative to crude oil.

Gas-to-liquids method involves the use of the Fischer-

Tropsch (FT) process. The FT-GTL process is accomplished

by converting natural gas to synthetic gas through partial

oxidation, CH4+½O2→CO+2H2, and then to liquid

hydrocarbons using a catalyst. The hydrocarbon chain is

isomerized to achieve different end products such as

kerosene, methanol, gasoline and waxes [1]. The excess of

natural gas in today’s economy drags the prices down

significantly while crude oil prices continue to rise which

paves a explicit path for GTL to develop [2]. Small GTL

plants are currently the wave in the market and are more

profitable and viable than larger GTL plants. With this said

however, it is uncertain whether small GTL plants can

produce enough to supply the world’s energy needs.

GTL fuel products have myriad properties that are advantageous compared to crude oil products such

as have high cetane number, near-zero sulfur content, good oxidation stability and low viscosity at low

temperatures [3]. With trillions of cubic feet of unused natural gas reserves and a peak this year

compared to the last five-year average, there is an abundance of resources for GTL plants to exploit [4].

In today’s economy, natural gases are cost effective compared to crude oil. For example, a low price

point of $49 per barrel of crude oil equates to $8.5 per 1 million BTU of natural gas [5]. Also,

capitalizing on natural gases will eliminate the need for gas flaring which reduces harmful emissions.

Amongst these benefits, there are disadvantages that hinders GTL’s growth. Production efficiency and

capital costs are two salient issues that encumbers GTL from large-scale production. Small GTL plants

are able to weave through these issues while producing higher value end products which allows it to

prosper as the most viable option currently.

Figure 1. Oil and gas prices from 2017-2020 [2]

Figure 4. Natural gas inventory in the last two years [4]
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The future of GTL is contingent on crude oil prices

relative to natural gas prices and the availability of natural

gas reserves. Currently, China is the leading region of

GTL market as well as U.S. and European Union [9]. With

increased environmental regulations, GTL is soaring in

demand and the opportunity is now due to the abundance

of natural gas reserves and increase number of small GTL

plant reactors [9]. However, large-scale production is still

up in the air.

Figure 6. U.S. export and import crude oil [9]

Figure 7. China natural gas production [10] 

Gas-to-liquids technology is explicitly given a green light 

to grow but the question lies in whether it is profitable 

long-term and can be a reliable supplier of world’s energy.
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Figure 2. Properties of GTL products. Great combination of kinematic 

viscosity, volatility, and pour point for quality products [6]. 

Figure 3. GTL vs Refinery emissions [7]

Figure 5. Gas flare volumes [8]
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