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Effect of the coal types on an oxygen blown gasifier
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Abstract : In slagging gasifiers, the ash flow down the gasifier walls and drains the gasifier as a molten slag. The behavior of the molten slag depends on coal
types. Coals used for slagging gasifiers should have an ash fusion temperature below the operating temperature of the gasifier; evaluation of the ash fusion
temperature is important to operate stable the gasifier. The estimation of the ash fusion temperature was performed by using Factsage 7.2 that is the
thermodynamic equilibrium calculation software. And more the ash viscosity was estimated by Modified Urbain Model or Viscosity Module of Factsage 7.2.
The equilibrium ash fusion temperatures were calculated considering the equilibrium gas composition for four (4) coals, however, the estimated ash fusion
temperatures were different from the measurement results by JIS. The measured ash viscosity and the estimated ash viscosity by Viscosity Module showed

good agreement for a coal type.
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Fig. 1 A schematic representation of a gasifier.

3. HREEE

3.1 HRFEEHER

2a, 2b 12 FEF I KOV EBYFIZ IS 1T B 2B A Sk ko
FHEEREZ T, FRFIZOWTIREHF 200~1600°C T
L7c7273C, 1B 1400°C CTOWHkARRD LB ICMATH & L

TEF & EBAR O E AR LT,

FEEFEH 000 7 A SRR & SRR D T ABIF O AR A
2 L, FRIED T CO%ITETE <, Ho%h 5Ty Vi
BNZ7R 72, AT JIARNEE R E 2 P9 21213+ 7e—
BThHDH LM LT,

3.3 MPa

0200 400 0600 0800 1000 1200 1400 w800

Fig. 2a Equilibrium gas composition at the lower gasifier exit.
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Fig. 2b Equilibrium gas composition at the upper gasifier exit.
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Fig. 3 Calculation result of slag formation for coal A
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Fig. 4 Comparison between Factsage calculation results and JIS
measurements for four different coals (ash A, B, C, and D).
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Fig. 5a Estimation of ash viscosity and measurement results for coal E
ash under high temperature (Coal E).
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Fig. 5b Estimation of ash viscosity and measurement results for coal E

ash under high temperature (Coal F).
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Fig. 5¢ Estimation of ash viscosity and measurement results for coal E

ash under high temperature (Coal G).
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