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Abstract The increase of pressure and enrichment of SO; due to gas flue recycle, significantly
intensify the formation of SOg during pressurized oxy-fuel combustion. By using detailed chemical
reaction mechanism and thermodynamic equilibrium calculation, investigation on the influence of
key factors on the formation of SO was carried out. Results show that, under pressurized oxy-fuel
combustion the time reaching to equilibrium of the overall reaction (250,+0; —2S03) significantly
shortened, and the formation of SOz is promoted. With pressure increasing from 0.1 MPa to 1.5 MPa,
the concentration and partial pressure of SO3 increase to 4 times and 56 times relatively, and the
acid due point (ADPT) increased 71°C. In high temperature flame zone (71473 K), the equilibrium
time ranges within 1 and 100 ms and the ratio of SO3 formed ranges within 0 and 6.5%. While
in post-flame zone, the reaction rate is slow and the equilibrium time ranges within 1-10% s. The
evaluation of SO3 in post-flame zone using thermodynamic equilibrium reveals that the formation of

SO3 is proportional to SO5 concentration and the 0.5th power of Oy concentration.
Key words pressurized oxy-fuel combustion; SOj; detail reaction mechanism; thermodynamics;
dynamics
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Fig. 1 Verification of chemical reaction mechanism
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Fig. 2 The effect of residence time on SO3 production at
different temperture and pressure

K BR &4 T T-4a A 1~100 ms B4, W
BEE NG KIG X 1073~1273 K &4 F i Eet
(618 10°~10° ms B4R ; XFRE /5 K6 X B Tt
(AR s A K 10°~10% £, EIXT SR AE X
P SOs B 4 Bt BT S LAY 3R 22 A B O it 8
53],

10000
F
1000 k
5 E
o
= 100 t B
= E ———
= 10 |
1 &
0] 1 I 1 " 1 L 1 " 1
0.0 0.5 1.0 1.5 240
Pressure/MPa
P 3 S BRI L 6 B -5 ] £ 52
Fig. 3 The effects of temperature and pressure on reaction
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