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Table 1

Chemical Reactions O('D)+N,0—NO+NO k,,= 6.70E-11
0,—0('D)+0, k;, =181 NO+0;—NO,+0O, k,;= 1.80E-14
O('D)+H,0—2-OH k, = 2.20E-10 NO,+0,~NO4+0, k = 3.20E-17
-OH+SO,+M—-HOSO,#M  k; = 2.00E-31 -HO,+NO—-OH+NO, k,s= 8.10E-12
*HOSO#0,—-HO+S0; k,=4.33E-13 -OH++-HONO—~H,0+NO, k,& 4.50E-12
SO,+HO—HSO, - ks = 1.00E-15 OCP)+H,0— - OH+-OH k,,= 6.79E-14
O('D)+O;—OCP)+OCP)+0;  kg=2.40E-10 O('D)+N,+M—N,;0+M k;¢= 1.90E-12
O(*DY+0;—0,+0, k, = 2.40E-10 O(P)+SO,+M—SO0;+M k o= 4 88E-33
O('D)+0,—OCP)+0; kg = 2.40E-10 -HO,#NO;#M— -HO,NO,+M k5= 3.30E-11
O(*D)+0,—OCP)+0, ko = 4.04E-11 .OH+NO+M—-HONO+M  ky= 8.34E-15
O(*D)+N,—OCP)+N, k= 2.57E-11 -OH+NO, +M—HNO,+M kjy= 7.00E-13
O(*'D)+N,0—N,+0, k,,=4.90E-11 -OH+-OH+M—H,0,+M k,;= 7.28E-24
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O(CP)+0;—0,+0, k.= 3.50E-37
O(JP)'*'SO;'—’SO{"O; k25= 6.00E-34
0(3P)+ * OH“’Oz"'H k25= 1.80E-31

Gas-phase diffusion and aerosol dynamics for aerosol*

d[Oy], _ _2aD _[0,]}~[O,],
dr (b*-a?) Iy
d[SO;], _ 2aD _[SO,}; - [SO,],
dt - (b2‘az) IG
ki [05] -k, [O('D)](Oy] ...
4Oy, 210y 0y
dr a Is

df{SO,]; _ 2D [SO,), - [SO,);
dt ~ a Is

-k; [OH][SO,][M] - k;5 [OCP)][SO,][M] ...

A0 - k[50,)1,0) o
*((HSO-H,S01 /57— 4
dN£ J 2
= -K N,
@ = Hsoy *W

kT
2am,

SA = ks, kT

! * (H,50,] - [H,S0,1) 4 5044,
dv w kT
dt =Jk*v, + ([H;S0,] - [H,SO,J") v, 27m, A

3. RRELHFR

dM, . v
dr = Jdp* + ([H;SO,] - [H,S0,]°) 2y, Np

-OH+OH—H,0+0(P) kg;= 7.00E-31
OCPY+OCP)—0, Kps= 2.50E-30
* OH+OJ*’ * HO;"'OZ kzg =6.20E-31

D: diffusion coefficient of gaseous molecule, a:
diameter of laser beam, b: diameter of the reacter, /,:
diffusion length, [C];, [C].: the concentration of the
species C inside and outside the laser irradiated area,
J. nucleation rate, k* number of molecules in a
critical cluster, [H,SO,]”: saturation concentration, & :
Boltzmann’s constant, Np, 4, and V: aerosol number,
surface, and volume concentration, m,:, s,, and v,:
mass, surface, and volume of a H,SO, molecule, K:
coagulation constant, M ;. first moment of the size
distribution.

*Raes e al. (Aerosol Sci. Technol., 856, 1990)
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Reaction time ls 7s
SO,” concentration 70 wt% 8 wt%

b3 e D A1=KE i F R 1%
(> 40 nm)
45 wt%

calculated value 64 wt%

1) J. G. Calvert and W. R. Stockwell “SO,, NO and NO,
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Number concentration(105/cm?)
o

X2 WM ORFMEL
SO,: 179 ppb, O;: 0.4 ppm,
H,0: 38% RH, 25 °C, 0.2 W/cm?

Oxidation Mechanisms: Atmospheric Considerations”, Ed. J.

G. Calvert, Butterworth(1984), p. 1.

2) S. C. Wosty, R. J. Salawitch and M. B. McElroy, J. Atmos. Sci., 47, 2004- (1990).
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