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Expected sulphur compounds in raw gases

Hydrogen sulphide Thiophene [T] Benzothiophene
[BT](CgHgS)

(H5) (C4H,S)

O

Methanethiol
Carbonyl Sulphide (CH,S)
(COS) 4
(C12H88)
Ethanethiol
(CoHeS)
[4,6-DMDBT]
(C14H12S)
PASH: Polycyclic Aromatic Sulphur Heterocycle = sulphur PAH
VSC: Volatile Sulphur Compounds = sulphur VOC @
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Tar - & sulphur sampling protocol
Common basis for PAH & PASH
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Recommendations for sampling and analyses

Process Sampling type  Sample treatment Sample analysis
gasification _[: liquid-to-gas uGC (g, on)
RaW gas: gaS'tO'lquId nO __> GC'PFPD (I, Oﬁ)
High VSC #1
H:gh PASH g GC-SCD ¢, off)
. gas-to-solid —»| solid-to-liquid —> GC-MS (¢, of
gas cleaning
(step 1)
Clean gas: gas-to-liquid p—*{ liquid-to-liquid GC-PFPD (, off)
High VSC #2
Low PASH GC-SCD (, off)
: gas-to-gas no GC-FPD (g, on)
gas cleaning
(step 2)
Ultra clean g.:
Low VSC -tO- -
ng e #3 gas-to-gas no GC-FPD (g, on)

Tot-S-SCD (g, on)
o Vs \)
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Comparison of sampling systems
Gas, liquid & solid phase

raw gas (downstream CFB)
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Liquid phase analysis: Sampling system [
Influence of design and operation

La farnpling S| GC/SCD liquid phase analysis, isopropanol
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Liquid phase analysis: Lab-round robin test
GC/MS, GC/FID, GC/PFPD, GC/SCD
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GC/MS liquid phase analysis, isopropanol =]
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Liquid phase analysis: Lab-round robin test

GC/MS, GC/FID, GC/PFPD, GC/SCD

GC-PFPD (I)

zZ CN GC/PFPD liquid phase analysis, isopropanol = —wine-
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Summary

* Robust sulphur diagnostics (SD) is critical for
the assessment of many catalytic processes

* SD Is expensive for R&D and P&D activities
* Progress have been made for improved SD

* There is a need for a “sulphur protocol”.
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