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Performance and intrinsic Kinetics of molecular sieves ZSM-5 in NO catalytic oxidation. LI Yu-fang, LIU Hua-yan,
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Abstract: The oxidation of NO catalyzed by silicon-rich molecular sieves ZSM-5 with strong hydrophobicity at ambient
temperature was investigated. The experimental results showed that NO was oxidized to NO,, which adsorbed on ZSM-5
surface and desorbed after saturation. Water vapor concentration in the NO, waste gas did not have significant effect on
NO oxidation using ZSM-5, as opposed to that using activated carbon. The steady-state NO conversion in saturated wet
gas decreased slightly by 6% compared to that in the dry gas at 303K over ZSM-5 due to its strong hydrophobicity. The
intrinsic kinetics of NO oxidation was studied in an isothermal integral fixed-bed reactor, assuming that the effects of
internal and external diffusion in the ZSM-5 catalyst pellet were negligible. The X~W/F s, values and NO partial pressure
at different temperatures were measured to evaluate the reaction rates. A simplified exponential kinetic model was
established. The NO oxidation kinetic equation was determined by non-linear regression, and it fitted the experimental
data well.
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Table 1

EALA Pl AL PALRINR  ALALA
n

(m’/g) (m’/g) (m’/g) (em’/g)

H-ZSM-5 358.2 166.3 191.9 0.073
Na-ZSM-5 383.7 309.5 74.2 0.125
AC 899.7 684.7 215 0.357
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Table 2 The reaction rate data of intrinsic kinetics
. T W/Fao X Pro Pro, T 7 “ra' R
(K) (x10°g-h/mol) (%) (Pa) (Pa) [x107 mol/(g-h)] [x10™mol/(g-h)] (%)
1 313 1.369 36.38 31.403 21.010 8.46 8.58 1.47
2 313 1.706 40.67 30.289 22367 8.05 7.97 0.913
3 313 2275 45.11 28.972 23.806 7.36 7.29 0.961
4 313 3.413 51.39 25.325 27.402 5.97 5.54 7.20
5 313 6.825 65.35 16.715 35.769 1.83 2.39 30.3
6 323 1.369 21.64 37.988 14.496 7.65 7.77 1.51
7 323 1.706 25.75 37.278 15.063 7.35 7.47 1.62
8 323 2275 29.82 35.759 17.424 6.86 6.87 1.76
9 323 3.413 35.73 32.619 20.392 5.86 5.70 2.74
10 323 6.825 51.29 24.818 28334 2.87 327 139
11 333 1.369 15.90 42.850 9.573 6.07 6.28 3.43
12 333 1.706 18.54 41.837 11.305 5.90 5.98 1.292
13 333 2275 22.12 40.014 12.632 5.62 5.46 2.87
14 333 3.413 27.33 37.988 14.992 5.06 4.92 293
15 333 6.825 42.14 29.478 23.542 3.39 2.94 132
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