


electric pover. An allepethancl production scheme via the Lurgi route is also
feasibla. but it will be far more complex and will require steam-methane tefamz,ag
of cthe purge gas to convert the methane 1ato synthesis gas. Such a- prbeessing
scheme would also be worthy of consideration.

There are several second-generation coal jasification Processés at various stages

of a development. The four most advanced and promizing.coll gasificaticn processes
are (1} the Texaco entrained-hed gasifler, (2) the Shel 1-REppérs: entrained=bed
gasifier, (3) the British Gas Corporarion (BGC)~Lurgi movingabad: £lagaing gagifiec,
and {3} the high-temperature Winkler fluliized=bed gasifiers. Thers is also an
ongoing development on a new methanol-synthesis process; the r'.-:iq'_u!.'dﬁmasé Merhanol
synthesis. RAlehough in an earlier stage of develomgent, the latter procésa :coupled
with the Texaco gasification pracess constituted the backiiae” of two processing
schezes that were investigated earlies for the cunvers":ﬁn 'ﬁf Bituminoos cwal (1) in
an all-methamol production scheme [REB32-1; and {2) in & -ethaml and:-electric power.
cogenecation scheme (RF23%, Task 15). In addition, the mprnduc:im of bechanol and
disti late fuel oil from subbituminous coal was also m\resr.a.gpl:qd {RP832-1} via the
Clean Distillate Fuels route incorporating new processes under develnpnnzx '
{1} coal skimming in a solvent-refined coal {SRC-I) type of thermal liquafacrion
step coproducing distillate fuels with liguefacrion residue, [2) gamification of
liquefaction residue in the Texaco residue qasif-ication-pﬁ'ﬁﬁefsss and (3) conversion-
of the synthesis gas to methanol in the Liquid-Phase nc'thano;a:-sﬁn:hesis Process.
The results of these studies confirmed that the successful development of a pressur-
ized gasification srocess will have a subszantial, positive impact on the overasll
efficiancy of the cual-to~methano: processimg routes, The developmant of the
Ligeid~Phase Methanol-synthesis process will have positive impact on the methanol
ond electzic power cogeneration schemes becauss the sp-ecia_ﬁ features (higher syr=
thosis ga= conversion per pass and the ability To process:igases with low E;;/CU
ratio) claimed for this procecs make it especially atrractive for the cogeneration -

schemne.,

The proavent study (RPE32-4) focuses on an all-mechanal production scheme from coal,

incorporating the second-generaticr Texaco water-slurry gasitication process and cha

coumercially available ICI merhanol synthesis xnd using Illincis Ne. 6 coal. -

PROTECT OBYECTIVES
Two principal objectives have been pursued in this project:

1. To develop & conceptual design, capital requirements, and product
oosts for a grass roots cual—:o—memam ccaple: in an all-msethanol
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peoduction gcheme, incorparating the best gasification process under
develcpment

2. To prowide the information required to -adequately compare the coal-
to-methancl route at itc best pecformance with the emerging direct
liquefaction routes, in particular, the B~Coal” process which was:
coaparably evaloated in RP{I1-4

-Among the promising second-generation gasification processes under development, the
water-slurry~fed, snerained=-bed Texaco coal gasification procesz was chosen. 'This
procear iz the most attractive for the prodoction of aynthesis gas from low-
equilibtice-woigzuce bituminous coal because of the following three apecial fea—
tures:

1. Tha operating pressure ix high enough to provide the mekeup synthesis

Sas At the sethancl-aynthesia loop pressure (750 peig), thereby elim-
inating che need for a askeup gas cumpressor.

2. The methane content in the synthesis gasz is low, thereby :sducing the
amount of purge gas reguired to control the inert gasx huildup in the
synthesis loop.

3. The !!-f/CD catio in the gasifier effluent iz relatively nigh, thereby
redocing the amowit of additional shift.

Tha ICI methanol synithesis, one of the two leading coezercial pathanol-synthesis
proceascs, was arbitracily chosen for this study for convenience. Therefore, any
selection of » specific methanol-aynthesiz crocess for a compercial ventare should
be bagsd on » comparative evaluation of both the ICT and Lurgl methancl-synthesis

The study confirmed. that the thermal efficiency of the coal~to-methancl route will
improve dramatically ax the resgult of the successfal development of the Texaco
uam;:—slur:y gasification process and its incorporation into an a2i-msthanol produc-
tion schems from bituminous coal. TO achieve high thermal efficienctes, it ix
essential that a high-tempecsture heat recovery system also be successfully doval-
oped. For lower rank coals (cubkituminous and lignites) having a high~equili:i:lum
itture content, the water-slorcy—fed Texaco coal gasification process would be
less attractive because of the additiohal thermal penalty asscociated with the lower
solids ooncuntrarion in the water slurries rrepated from thuse feedstocks., It
appears, therefoce, that the other second-generation procenses being developed with
4 solid faeo system would be more appropriate for the gamification of lLignites and
aubbitueinous coals, decpite their lower operating pressure.
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