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TNIT 41 - METHANOL SINTHESIS AND REFINING

Methanol Syathesis

‘The wmethanol synthesis and refining areas produce 10,927 ST/day of fuel~grade
methanol. ICI's low-pressure methansl synthesis technolegy was used in the
design of the synthesis unit. The methanol synthesis unit is depicted in Frocess
Flow Diagram 4-007.

Synthesis gas at 768 psig from the aecid gas removal area is divided into four

equal streamz and processed through four methanel synthesis wiits. The-miin
copponents of each unit are a sulfur guard systém, a récycle. conpressor, a multibed
quench-type synthesis converter foliowed by a sitgle-bed-adiabatic synthesis
converter, and a cystem of heat exchangers.

Synthesis gas entering each unit is passed through the desulfurizer drimus-which
act as a sulfur guard for the methano]l synthesis catalyst. 2 zirc oxide-adsorbent
iz vsed to adserb both H,S and €05 at ambient temperature. The two beds operate
in series: when sulfur leakage through the first.bed is.zoted, it is taken
off-line, recharged with fresh adsorbent, then returned to-service. Each of the
two drums is designed to operate on stream for sik-months.

From the desulfurizer drums, the fresh feed gas combines with recycle gas and is
compressed in the synthesis 1g8p recvcle compressor. The compréssor is driven- by
a condensing steam turbine using 600 psig, 690°F stezm.

The compressad gas. is preheated by sxchange with the adiabatic converter efflvent
gas. The gas is then divided into two streams: a feed stream and a "warmshot®
- guench stream. The feed stream is preheated. to_reaction temperature via_exchange.
with multibed converter effluent and is introduced into the first bed of the
mizltibed converter. The quench stream is Ffurther divided imto several streams
which are injected. into.the converter betwssn each of the catalyst beds in.a
-series of warnshot” interbed guenches. Each '‘warmshot” -then joins the -majin Flow
to provide feed to the successive catalyst beds. The use of this "warmshot!
Gesign provides sffective temperature contrel for the exotharmic methapel synthesis
reaction and sphances the thermal efficiency of the synthesis Ioop. The effludnt
from the suitibed converter is cooled against the feed gas and introduced to the
. £inal catalyst bed in the adiabatic converter.
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*he ocutlet gas from the adiabatic converter contains methanol together with
uareacted L0, H, and CO.: inerts such as ®,, Ar. and CHy; and By-products such as
water, heavier alcohwls, dimethyl ether, and other light ends. Yo separate the
mezhanol from the unreacred gases the convertzer effiucat gas is coeled to 105°F
in & sccizs of exchangevs: a high-pressure holler Ieedvater prihwater, 3 comvertes
feed-effluent exchanger, an air cooler, aud a water-vooled trim cooler. The
resultant two-phase mixture is separated in the high-pressure separator. The
bulk of the unreacted gases are conbined with fresh synthesis gas and recycled.
Liquids are flashed at 55 psig in the low-pressure separator to relséase dissolved
ey WEick are ezt o the pathanid refiring evte. Ine resplrany sryvfde Bethaned
is then pusped te the metharel refining arca.

Since a buildup of imerts (N,, Ar, CH,) results from the recycle of unreacted
gases in the synthesis loop, 2 purge straam of gas is taken from the kigh<pressure
separator to provide am outlet for these inerts. The purge streams from the four
sgntaesis 2oaps wre combined aad processed o Taswvrr Rydboghn &k H4F pain iz @
pressura-swing adsorption unit offered by the Linde Division of Union Carhide.

Tha tail gas, consisting mainly of H,. €0, €O, and CH,. is sent to the fuel-gas
collection drum to be used as boiler fuel. The recovered hvdrogen iz cempressed
with motor-driven reciprocating cemprassors, redistributed te the four synthesis
loops, and combined with the suction stream of each synthesis Ioop recycle

CORpasnor .

Tae material and utility balances for the metbancl synthesis section apply te
average conditions expected over the life of the catalyst. They represert, then,
niddle-of-run conditions, not end-of-run. For a lJarge four-train facility such
as described berein, it should prove feasible to manage the catalyst sc as to
provide a staggered schedule for catalyst replacement. AaAdditional head and
capacity bave been specified for each circulator te allow increased circulation
during periods when the catalyst is approaching the and of its useful life.

Had the plant afficiency been calculated for end-of-run instead of middle-of-num

conditions, cvarall theml efficiency would have been reduced by about one point
from 57.86 to about 57 percent (based on HHV of product methanol).
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