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Methane 72,9761 726926  71.6915
Ethane © eoi;2 67399 66695
Propane 2.1052 : 2.0663 ! 2.1170
iButane 0.4619 04483  0.4633
n-Butane : 04510 04253 0.4287
iPentane ; o162 0.1647 0.1462
n-Pentane : 0.1017 0.0986 { 0.0905
Hexane ‘ 01096 00984  0.089%
Carbon dioxide 14.8486 15,9397 ‘ 16.4571
Nitrogen 48381 18497 1.8468
Total ~100.00 100.00 ©100.00
Specific gravity 0.7819 07901 0.7951
HHV (BTU/cu.fty  963.326 948,584 943.150
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$m1919% 9.3 Differences between coal combustion and gasification

Operating temperature  :© Lower Higher

Operating pressure Usually atmosbheric i O‘ft‘enk High pressure
Ash condition Often dry Often élagging

Feed gases Air | Steam and oxygen or air
Product gases  CO, HO o H, CH;, CO, HO
Gas cleanup - Post-scrubbing . Intermediate scrubbing
Pollutants SO, NO H,S, HCN, NH,

Char reaction rate - Fast (with O)) Slow (with COZ, HZO)
Oxidizer - In excess - Deficient

Tar production : None . Sometimes

Purpose High-temperature gas Fuel-rich gas
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walulad Supercritical Pulverized Coal Combustion
walulad Pressurized Pulverized Coal Combustion (PPCC)
waluladl Circulating Fluidized Bed Combustion (CFBC)
waluladl Pressurized Fluidized Bed Combustion (PFRC)
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walulafl Pressurized Circulating Fluidized Bed Combustion (PCFBC)
wmaTulat Integrated Gasification Combined Cycle (IGCC)

wialulad 1GCCHuel Cells

wmaluladl Hybrid Gasification/Combustion Systems

waluladl Zero Emission 1130 Near-Zero Emission

TragnNNInATLIINIeNITIqE wazimunmaTuladidufiuazennlés
51191 9.1

7 .ow-NOx combustion

Improvved FGD ‘ i
Combustion SOZ/NOX

Reduce auxitiary power
Co-firing

CFBC S/C projects

CFBC by-products utitization
kCFBC refractories development

Niche application (co-firing, low grade coals)
Hybrid demonstration

r New alloys
Fabrication of large components from Ni alloys Reduce } Improve

Disigns to minimize use of expensive alloys capital | environmental

l Demonstration
and performance
{ Reliability, availability .
! operating

Refractories

Syngas coolers materials and deposition coste

Coal feeding

Conversion

Co-gasification

Dry gas cleaning

Dry gas desulfurization

GT tests and GT components tests on syngas
Scale-up for hydrid cycles

SOFC fabrication methods and materials
Scale-up
Prove on syngas
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