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Abstract: To solve the problem of the influence of NO, in oxygen-enriched combustion flue gas on the u-
tilization of CO,, the absorption of NO, by liquid in both gas bubbling and gas liquid film reactors under
pressurized condition was experimentally investigated. A coupled mass transfer and kinetic model for NO,,
absorption in a high-pressure bubbling reactor was established. Both gas bubbling and liquid film absorp-
tions were simulated using the model to obtain the concentration of gas-liquid phase products under differ-
ent pressures, and compared with the experimental results. Results show that the experimental results of
gas-liquid phase products agree well with the simulated results, and the nitrogen conservation rate of the
model is higher than 90% ; the optimal absorption pressure is 1.5 MPa; the liquid film absorbed on the
reactor wall has a strong absorption effect on NO, , and HNO; is the main composition in liquid film.
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Tab. 1 Chemical reactions and Kinetic expressions in the absorption process
S iR By 2R IB A/ (mol - s7h) Sk
R1 2NO(g) +0,(g)—2NO0,(g) r =1.197 x 10 73 x ¢(530-#D) CZNOC(,2 [22]
R2 2NO, (g) —2NO0(g) +0,(g) ry =1.632 x10° x e "D ¢ [23]
R3 NO, (g) +NO, (g) <N, 0, (g) -5 625 Cna03
2 (8 b (8) N Us (8 T3 =9 CNOCNOZ_ K,
’ [24]
4740
Ky =6.445 x10 e 1 xRT
N C\J204
R4 NO(g) +NO,(g)=N,0,(g) ry =5.625( ¢, -
Pk [24]
_y5 6866
K, =6.889 x10 e 7 xRT
R5 N,0,(g) +H,0(g) —HNO, (g) +HNO, (g) rs =2.52 x10%(~ (\Mrﬂzo [25]
CZ
4 HNO,
R6 NO(g) +NO,(g) +H,0(g)=2HNO, (g) 7 = 1.6 X107 (Cyo Cno, Cigo =
‘ [25]
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Ke =75
c
Py =4.5 x10°(Cho, - ;(2““)
R7 2NO, (aq) =N, 0, (aq) 7 [11]
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6 Cr\'z()3
R8 NO(aq) +NO, (aq) =N,0; (aq) rg = 1.1 x10°(CyoCyo, =) "
8
Ky =13.7
R9 N, 0, (aq) + H,0(1) >HNO, (aq) + HNO; (aq) r9:1.0><103CN204 [26]
R10 N, 05 (aq) +H,0(1)—2HNO, (aq) rio =5.2 x10*Cy 0, [26]
R11 2HNO, (aq) —N, 05 (aq) + H,0(1) iy =5.3 %10 7 Cliyo, [26]
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R12 HNO, (aq)<=H* (aq) + NO, (aq) s :IOS(CHN(,2 Tk
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Ky, =0.51
s Crxo; Cy+
R13 HNO; (aq) =H" (aq) +NOj (aq) ri3 =107 (Cyyo, KL
13 [11]
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9 6200 pHVOZHVO
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Tab. 2 Uncertain parameters for optimization of high pressure reactor (liquid phase/liquid film)

P Kyo,/mol+ (m? -5 -kPa) ~! Kyo/mol - (m? +s-kPa) = k,/(memol ~")? S,/ m? S,/ m? V/m?

5 5.0E -05/2.2E -4 5.0E-07/1.5E -4 0.013/0.009 0.246 0.3 1.0E -07
10 5.0E -05/1.6F -4 5.0E-07/1.5E -4 0.005/0. 004 0.123 0.2 1.0E -07
15 2.0E -04/1.1E -4 5.0E -05/1.5E -4 0.005/0. 004 2.46 0.05 1.0E -07
20 5.0E -06/8.0E -5 5.0E -05/8.0E -5 0.01/0.008 1.23 0.2 8.0E -07
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