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Abstract: The studies of heterogeneous reactions on kaolinite, typically a 1:1 layered aluminosilicate, are necessary to understanding heterogeneous
reactions on clay minerals. Using diffuse reflectance infrared Fourier transform spectroscopy ( DRIFTS), we investigated the heterogeneous reaction of
NO, on the surface of kaolinite particles. Tt is found that NO; and NO, were generated on the surface via the disproportionate reaction. Relative humidity
played an important role in the heterogeneous reaction of NO, and kaolinite. The reaction extence can be enhanced by the introduction of water vapor,
while the uptake coefficient decreased as humidity increased. The reactions under the dry and humid conditions were determined to be second-order and
first-order, respectively.

Keywords: heterogeneous reaction; uptake coefficient; DRIFTS; NO, ; kaolinite
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Fig. 2 XPS ( nitrogen element) analysis of sample under the dry

condition after reaction saturation
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Heterogeneous reaction under the humid condition (58 ppm NO,,80% RH,20 min per spectrum line, infrared spectrum, 1200 ~ 1800
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FR53 10 BB [ 79 22 AR A5 0. #h B 5a mT AN, 7E BB
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B B (43 % B F B 0T 1.2.3) . 78 R IE By
Bt (0 ~40 min) , 3 AH f B & A 7 5 0e A1 3R
NO, DA iy 3 B RIS, 2 NO, i i AR 422
T T 2SR B B 0 T BRI, NOy ) 3 4K
TEUR W0, E A U B B 7E O A U B B (40 ~
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NO; (1) U [T R R T 1 28T 5 IO 7 0 B 0 T R 1)
PGB, NO, AR B R AR T R A28 1k, NO, DLAR
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A 335 V8 B B AR 1 K B B, R T RO AR B Y R
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Fig. 5 Reaction process of NO, on kaolinite surfaces(a.0% RH,b.

80% RH)
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(1)
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B ,m.n.l 433K kaolinite ,NO, .\ H, O ¥ )z i & %X.
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HRAE A, | NOy |5 B B ) 2 2 M 56 &R B ad
FE [ H,0 ] A K A= 28 A A i BORLH Y 2 T BUE 7
P, NO, 1 Sz B 28 K sl )& NO, ) R e B i R
NO, ¥ Ji 742 1 178 0O 5l 26 100 A 58
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Fig.8 Reaction order of NO, on the surface of kaolinite (a. 0%

RH,b.80% RH)
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S +N,0,(g)=—=S - N,0, (3)
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Fig. 9 Uptake coefficient of the reaction of NO, on kaolinite surface

under the dry condition(a) and humid condition(b)
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