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{54) Producing synthesis gas

{57} Afmed hydracarbon, e.g. gas leaving a Fischer Tropsch synthesis reactar containing carban monoxide, is mixed

with recyciad CO», passed to a CO; remaval unit where a cziculated amount of C0O, is removed and the effluent isthen
passed to a reformer to produce synthesis gas, tail gas from the reformeris passed through & CO shiftcatalyst and the
effluenttherefrom is combined with the feed hydrocarbon, Proper operation of the shift converter allows cantrol over
the carbon oxides/hydrogen ratio in to the systhesis reactor.
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SPECIFICATION

Aprocess to produca a desired synthesis gas com-
position

There are in the world many cheap sources of
lwdrocarbans such as flared natural gas and atso
other chaap sources of carbon-containing fuels. This
process utllises these to produce asynthesis gas, that
is a gas containing an oxide or oxides of carbonand
hydrogen which gas is often used for, e.g.the
praduction of synthetic crude utilising Fischer-
Trapsch technology, methanat, 0XQ alcohols. The
invantion is described by way oftha Fischer-Tropsch
synthesis gas but the invention may be applied to
othertachnclogy wherefn a tail gas which mav be
recycled is produced,

Taking; as typical hydrocarbon, natural gas, ata
suitabte pressure, this is combined with a recycle
stream containing carbon dioxide and passedto a
carbon dioxide removal unitwhich removes a careful-
ly caleulated portian of the carben dioxide, and
sulphur compounds such as H;S. The gases from
which some of the carbon dioxide has been removed
may ba compressed and pre-heatad and may pass
through a guard desulphurisation unitandis then
passedto either a tubular steam reformer or, prefar-
ably, a partial oxidation unit, inwhich the saidgasis
raacted with an oxygen-containing gas at high
temperature. The effluantfrom the reforming devica
may be cooled and isthen fed to the synthesis gas
utilisatien device such as Fischer-Tropsch synthesis
(ETS}reactor, As partof the FTS unit operation a tall
gas containing carbon monoxide arises and this tail

gas, possibly after pre-heating, may be combinad with 100

some steam and passed through a carbon monaxide
water gas shift raactor (shift reactor) of carefully
designed perfarmance, which reactor may alsobe
equipped with a by-pass so as better to control the
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amount of carhon monaoxide shifted, The effluentfrom 105

the shift reactoris recyeled upstream of the carban
dioxide remaval unit.

By carafully controlling the amount of carban
monoxlde shift and the amount of carbon dioxide
removed, the carbon/hydrogen balance in the effluent
from tha reformeris controlled.

Should the feed gas contain inertgas such as
pitrogen, it may be necessary totake a purga stream
offthetai! gas in orderto prevent a build up of inert gas
inthe system.

Ifthereis & requirement for hydrogen ar a high
hydrogen centaining gas, thentheamount of carbon
monaxide shifted and carbon dioxide removed, may
be altared 50 as to give extra hydrogen in the
refarming device effluent which may be removect by
means such as a parmeable membrane unitora
pressure swing adsorption or ¢ryegenicunit.

In the case of tail gas arising fram an FTS unitsuch
tail gas may well contain otefins which, inthe case of
the reforming device being a partial oxidation unit, do
not have to be separataly hydrogenated as would be
the ceseif the reforming deviceis aiubularsteam
reformer.

Thus by means of this invention synthesis gas ofa
desired composition may easity be obtained without

necessarily further processing tha effluent from the
reforming device unlass such further processing takes
the form of removing hydragen forwhich thereis a
specific application as apposedto having to remove
hydrogenin ardarto alter the hydrogen: carbon ratic
to the desired lavel.

Inthis application there is provided arinventiion
characterised by:

A. the addition of a carbon dioxide containing
streamto afeed hydrocarbon

B, passing the mixture 1o a carbon dioxide removal
unit

C, passing the effiuent from B.into a rafarming
davice

D. passing the effluent from the rafarming device
Into synthesis gas utilisation unit

E. passing the tai gas arising from D, through a
carbon monuxide shift catalystin acontrolled way

F.combining the effluent from E with the feed as in
A
CLAIMS

1. Aprocess for the production of a synthesis gas
containing carbon monoxide and hydrogenof a
dasired ratic which is characterised by:

A. ths addition of a carbon dioxida containing
straam to a feed hydrocarbon

B. passing the mixture to a carbon dioxide removal
unit

C. passing the effluent from B. into a reforming
device

[, passing tha effluent fram the reforming device
into a synthesis gas utilisation unit

E. passing thetail gas arising from D. through a
carbon monoxida shift catalystin a controlled way

F.combining the effluent from E with the feed asin
A

2. Aprocessasclaimedinclaim 1whereinthe
amount of carbon maonoxide shiftand carben dioxide
recovery are adjusted so as to produce an excess of
hydragan which excess is removed from the effiuent
from the reforming device so as to leave synthesis gas
of the desirad composition and give tha desired
quantity of hydrogen.
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