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4. Conclusion

For efficient utilization of CO2, we proposed two CGTM options
with the feeding point of the fresh feed CO2 as the principal
configurational difference. The effects of the recycle and split ratios
on the thermal and carbon efficiencies as well as the total CO2

conversion of the two proposed CGTM options were investigated in
detail. Besides, the performance comparison of both CGTM options
and the conventional GTM process was also implemented. As we
can see from the simulation results, the thermal and carbon

efficiencies were sensitive to the recycle ratio and a higher recycle
ratio seemed to favorably improve CO2 conversion, enhance the
thermal and carbon efficiencies, and reduce CO2 emissions.
However, the split ratio seems to have little effect on the thermal
and carbon efficiencies, and the optimum recycle to the reforming
unit was determined to be none. Furthermore, compared with a
conventional GTM process, the thermal and carbon efficiencies of
both CGTM options were shown to be successfully improved and
the total CO2 emissions were significantly reduced, because of the
efficient utilization of CO2 in the reforming and methanol synthesis
units of both proposed CGTM options.
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