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Abstract: A self-made new indoor environmental chamber facility for the study of atmospheric processes leading to the formation of
ozone and secondary organic aerosols has been introduced and characterized. The characterization experiments include the
measurements of wall effects for reactive species and the determination of chamber dependent - OH radical sources by CO-NO,
irradiation experiments. Preliminary ethene-NO_ and benzene-NO_ experiments were conducted as well. The results of characterization
experiments show that the wall effects for O; and NO, in a new reactor are not obvious. Relative humidity has a great effect on the wall
losses in the old reactor, especially for O;. In the old reactor, the rate constant for O, wall losses is obtained to be 1.0 x 10 > s *' (RH
=5%) and 4.0x10 7’ s '(RH =91% ) , whereas for NO, it is 1.0 x 10 ° s ' (RH =5% )and 0. 6 x 10 * s ' (RH =75% ). The
determined by CO-NO_ irradiation experiments is (4.2-5.2) x10 " s " and (2.3-2.5) x10° s " at RH = 5%

and RH 75% -77% , respectively. The average - OH concentration is estimated to be (2.1 £0.4) x 10° molecules/cm’ by using a

value for ko, nono
reaction rate coefficient of CO and - OH. The sensitivity of chamber dependent auxiliary reactions to the O, formation is discussed.
Results show that NO,— HONO has the greatest impact on the O, formation during the initial stage, N,0; + H,0 — 2HNO, has a
minus effect to maximum O, concentration, and that the wall losses of both O; and NO, have little impact on the O, formation. The
results from the ethene-NO_ and benzene-NO_ experiments are in good agreement with those from the MCM simulation, which reflects
that the facility for the study of the formation of secondary pollution of ozone and secondary organic aerosols is reliable. This
demonstrates that our facility can be further used in the deep-going study of chemical processes in the atmosphere.
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Fig.1 View of the smog chamber
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Fig.3 Effects of relative humidity on the ozone wall

loss rate constant for the different reactors
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Table 2 Effects of relative humidity on NO, wall loss
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Table 3 Initial conditions and maximum ozone information for the CO-NO, irritations

LEFS NO x10~° NO, x10~° COx10°° WA /K B /% 030 1077 0, WE{E 1 BLET (] /min
5 6.0 164 63. 4 298 5 568. 4 540
6 7.0 283 63.9 299 5 597.8 660
7 5.9 161 69. 8 299 75 410. 1 420
8 7.0 275 66. 5 299 78 379.6 480
450 KU IE AR REFE S BB BE 5 ko, ono 956 3 , 30 3
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Fig. 6 Chamber experimental data and closet simulated

results for the CO-NO, irradiation
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Table 4  Effects of relative humidity on the reaction of NO,—~>HONO
TS NO, x10~* RE /K W /% HONO 7z Ji i 4 % /s ! [HONO], x10~°
5 164 298 5 5.2x107° 15
6 283 299 5 4.2x107° 23
7 161 299 75 2.3x10°° 16
8 275 299 77 2.5x107° 25
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ethene -NO_ irradiation
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