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M odeling of Secondary Organic Aerosol Formation
Hideto Takekawa
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Abstract

A smog chamber was used for experiments to model the secondary organic aerosol (SOA) formation in the
atmosphere. In theirradiation experiments of the toluene-NO,-humid air system, SOA was produced after
NO was sufficiently consumed. The maximum SOA yield was 6.6% which increased when a higher concen-
tration of SOA was produced. The relationship between yield and concentration was explained by a
gas/particle partition model of the semi-volatile products. SOA yields obtained in this study were half those
of Odum et al. The influence on SOA yield by some factors except for SOA concentration was discussed.

Secondary Organic Aerosol, Aerosol Yield, Smog Chamber, Toluene, NO,, Photochemical Reaction, Gas/Particle
Partitioning
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Fig. 1  Schematic of smog chamber system.
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Fig. 2 Anexample of the result of experiment on secondary
organic aerosol (SOA) formation by photochemical

reaction of toluene.
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Fig. 3  Plotsof yields (Y) vs mass concentrations (M,) of
secondary organic aerosol. The line was fitted by
gag/particle partitioning model of two products with
the values of 0.074, 0.0057, 0.017 and 0.66 for a4, K;,

0, and K, respectively.
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Odum, et al.””.

35

0000000000 () 00KOODO0000O
0000000000000 320K0 OdumO O
310KD 0000000 (7 O0TOODOOO0O0K,O
000000O0000pS, 0000000000
0o0000O0p%,000000000KO00
000000000000 0000000000
00000000000 000000000pS,
0000000000000000000000
0000000000000000000000
0ooooooo
RHOODOOOOODOODOOOOODOOOOO
0000000000000000000000
0000000000000 000RHOOOO
050%00000000000000RHD 15%
000000000000000000000
OodumO 00000000 ORHDO10%O0 0000
000000000000 00O0dumdOOO0 O
ODOOORHOOOOOOOOOOOOOODOOO
Oo000000OooO
NOOOOOODOODOOOOOOOO0O0O00
0000000000000000000000
000000000000 0000000000
000000000000 0000000000
00000000000000000
0000000000000 O000O00OO0n
ODO00DOoHOODOODOOOOOOOOOOOOO
0000000000000000000000
O00O00O0ONOOOOOOOOOOO0OOO
0000000000000000000000
oooNOODOODODODOOOODOD0O00O
0000000000000000000000
0o000oo0o0ooo

Table 1 Comparison of experimental condition between this
work and Odum, et a.”".

thiswork Odum, et .
Temperature (K) 320 310
Initial RH (%) 50 10
Initial Conc. of Particle (cm™) <10 10000
Initial Conc. of C3Hg (ppb) none 300
Light Source Black lamps Sun
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