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The Numerical Study of Dimethyl Sulfide and Other Suffur
Compounds in the Western Pacific Region
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Abstract

In this paper, a one-dimensional photochemical model with vertical transport is constructed 1o
simulate the suifur cycle in the troposphers over the western Pacific. Dimethyl Sulfide (DMS) is consid-
ered as the ouly source of gaseous sulfur to the marine troposhere. Although OCS concentration in the
marine atmosphere is several times higher than that of DMS, its contribution 1o 50, is still very small,
DMS will be the major source of $O;in the marine atmosphere. Most of 80, is converted to
H,50, through heterogenecus reactions. The calculated results are in good agreement with the
observational data of PEM-WEST- A

Key words: sulfur compounds; numerical study: western Pacific,
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2. kFEREFER

4 R R HERE
{1) {CH;),5+OH »a80,+(1-%)CH,SO,H 9.6 % 10 Zexp(--234 / TH1.7x 10 ©
+H {1
(2} (CH),5+0 »SO+Hibh =4 1.3 x 107 exp(400 / T)
(3} (CH,),8+NO, 280, H{1-2)CH,S0,H+NQ, 54x10"
+H =4
H.O
(4} 80,+0+M — H,80,+M 3.4% 10 ¥exp(-1130/ T}
(5} SO, +OH+M—+H,80,+M 3.0x 100300/ TP (p=0)
20x 1072 (p=oo)
(6) OUDMN, ~O+N, 1.8 > 10 Yexp(107 / T)
(7) O DH+0,~0+0, 3.2x 10 " exp(67 / T)
(8) OU'DHH,0-~20H 22x107"°
02
(9) OH+CO — CO+HO, 1.5 % 107'%1+0.6P)
02
{10) OH+CH, — H,0+CH,0, 2.4 %107 %exp(-1710 / T}
(11) CH;0,+NO—~CH,0+NO, © 4,210 Zexp(180 / T)
(12} CH,0,+HO,—~CH,;00H+0, 7.7 %10 exp(1300 / T}
0
{13) O{'DHCH, — CH,;0,+OH 1.4%10°'°
{(14) O{'D)+CH,-~CH,0+H, 1.4x107"
{15) CH,00H+0H ~CH,0,+H,0 1x10"
{16) CH{0,+CH;0, =2CH,0+0, 1.6 x 10 Pexp(220/ T)
{17) CH;0+0, ~CH,0+HO, 1.2% 10 Pexp(-1350 / T)
02
{18} CH,0+0H — CO+HO+H,0 1x10™"
(19) HO,+HO, »H,0,+0, 2.3 % 10 %exp(590 / T)+1.7 x 10 [Mexp(1000 ~ T}
(20) HO,+0,~0H+20, 1.4 % 10 Mexp(-580 4 T)
{(21) HO,+OH »H,0+0, (7+4P) % 107"
(22) OH+H,0, ~HO,+H,0 3.1 %10 exp(-187 7 T)

(23) OH+0, »HO,+0, 1.6 %10 “exp(-940 / T)
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(24) OH+H, — H,0+HO, 6.1 % 10 Mexp(-2030 / T)

(25} HO,+NO-~OH+NG, 3.7 = 10 Pexp{240 / T)

(26) NO+Q, ~NO,+0, 1.8 % 10 exp(- 1370 7 T)

27) NO+O+M +NO, +M 1.2x 107300 / T3 (P=0)
30x 10 (P=00)

(28) NO+0, »NO,HO, 1.2 % 10 Pexp(-2450 7 T)

(29) NQ,+0 »NO-+0, 9.3x10 "

{30) NO+NQ, »2NO, 20x10™"

{31) NO+OHAM ~HNOy+M 7.0% 10 3300 A TV P=0)
1.5 %10 ""'(300 / T P =c0)

(32} NO,HOH+M ~HNO,+M 2.6 % 1079300 / TP P=0)
2.4 %10 1300 / TV (P=00)

(33} NO;+HOAM ~HO,NO,+M 23x 107300 / T)*(P=0)
42x107(P=rco)

(34} HNO,+OH-~NO,+H,0 9.4 % 10 %exp(778 / T)

(35) HO,NO,+M —+~HOANO+M 1.3 % 10Mexp(-10418 / T)

(36) O+0+M~~04M 6.0 x 10 *(300 / T}**

{(37) HO,+O ~OH+0, 3% 10" "exp(200 / T}

(38) HNO,+OH +NO,+H,0 6.6x10"7

02

{39) CH,0+NO; — HNO+HO+CO 6.3x107°

(40) COS+OH-+80, gEx10"

{41) C$,+OH >S0, 20x%107"

floLEk
42) 80, - H,S0,

(43) HNO,, H,0,. CH,O. CH,O0H k5 e

it RN SRR RS T-EA-HH, MESSHTRE, O TREEE= £ (MI+ LM/ K17
% {1+ 1gKo[M]/ Ko P 1% 0.6, HrhKy X P=0RHE, Ko XP=ocoliK.



