Chapter 12

Conclusions

There are significant differences between the production costs for processes
converting coal to syngas to higher alcohol fuel additives for cases involving Texaco,
Lurgi, and Shell gasifiers, between cases involving natural gas reforming or sour gas
shift conversion to alter the H,/CO ratio, and for different plant capacities. The best
case, on the basis of manufacturing cost, is one of the hybrids, a Shell gasifier with
natural gas.

Production of 5.1 billion liters/yr (32 MM bbl/yr) of acohol fuels from coa is
considered the maximum feasible process scale. As expected, there are economies of
scale favoring larger-scale over smaller-scale processes. However, resource and
marketing constraints limit the maximum scale at which a plant could be constructed.

Production of higher acohol fuel additives from natura gas is more economical, for
the next 20 years, than production from coa at any scale at current or predicted (by
DOE) natura gas prices. Production of higher alcohol fuel additives from coal and
natural gas hybrids is more economical than production from natural gas at West
Virginia natural gas prices ($3.000MM BTU). The break even natural gas price for
production of higher alcohols by natural gas versus the Shell gasifier/natural gas
hybrid is $2.45/MM BTU. Furthermore, if a plant life of 10 years were used, which
is more typical in the chemical process industry, then al of the manufacturing costs
for the cases using coa gasification will increase, making natural gas the clearly
superior option.

Capital and operating costs are estimated on the basis of conventional technology,
equipment, processes, and environmental controls. Thus, it is possible that future
emission control requirements could significantly increase capital and operating costs
of all coal-based processes described.

The manufacturing cost of the alcohol derived from natural gas is highly dependent
on the natural gas price. Capital costs are lower for natural gas cases than for coal-
based cases. Therefore, raw materia costs for the natural gas cases are a larger
portion of the total annualized cost.

If the cost of natural gas exceeds $2.45/MM BTU, the coa/natural gas hybrid (Shell
gasifier) is more economica than the natural gas only design. If the cost of natural
gas exceeds $4.94/MM BTU, the all coa design (Shell gasifier) is more economical
than the hybrid. This is primarily a result of the high capita investment for the
gasifier and accompanying cryogenic oxygen plant. This higher investment
outweighs the benefit of using coal, which is a cheaper raw material. The only way
for coal based processes to be more competitive than natural gas under all conditions
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is either for the relative price of coa and natural gas to change or for a major
development to occur in coa gasification technology. Price variations would have
greater impact on the natural gas reference cases, since raw material costs for these
cases are a larger portion of the total annualized cost. Therefore, the competitiveness
of the coal-based cases would be enhanced more by increases in the price of natura
gas than by decreasesin coal cost.

The most energy efficient design, by wide margin, uses only natural gas. If pollution
credits based on CO, or other combustion products are obtainable in the future, this
process will benefit relative to the coa cases. The mgor question is whether an

increase in natural gas prices would be completely offset by any potential gains
realized by pollution credits.
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