—kg[O('D)][Na]  —k2[O("D)][O] —k35[H20][O("D)]

—k51[N20J[O('D)]  —k35[Ho][O('D)] —I[CH4][O(*D)]

KR [CH4)[O('D)]  —kgi[N20][O('D)]  —kg3[O(*D)][CF5Cly]

dlo('D)] _ —KM[CH4J[O('D)] —k¥5[O(*D)][CHsBr] —kb[O(*D)][Os]
dt —k2[O(*D)][0s]  —k&3[O(*D)][Ny] +j103[BrO]
+j111[CO2] +j119[H2O] +j134[N20O]
+j138[NO2] +j142[O2] +j145[03]
+j147]OCIO]
k3 [O(°P)] (O3] +kg'[O(*D)][No] +k2O("D)][O]
+k6[N][O2] —kp;[HCHOJ[O(*P)]  —k51[CIO][O(*P)]
—k5:[O(°P)][H205]  —kBi[O(°P)][CIONO,]  —k2i[OH][O(*P)]
—kBLHOLJ[O(*P)]  —k3§5[NOo][O(°P)] +k55[N][NO]
+kit[OH][OH] +kgL[H][HO,] +kgi [N][NO]
soppy  KABIO[OCP)  L2AOCD)0,)  —kHOCP)0)
(P~ kENOJOEP)  —KANOJOCP)  —2KE[OCR0(P)
—kig [COJ[O(°P)] +j102[BrO] +j110[CO2]
+j115[C1O] +j117[C100] +j118[H2 O]
+j126[HO2] +j133[CH3OOH] +j135[N2O5]
+j137[NO] +j139[NO2] +j140[NO3]
+j142[02] +2j143[02] +j144[03]
+j146[OCIO]
—kP[OCP)][03] k5 [OH][O3] ~13'[HO,[O3]
Gfog  KNOIO) ENO,O) Km0y
G = COU0s]  —Kg[Bi[0s)  —kA[O('D)][Os]
—kE[0('D)][03]  +KE[OCP)][O2]  —j144[O3]
—j145[03]
diN]  —kpg[NJ[O2]  —k3i[N][NO] —kpi[N][OH]
dt —kBiN][NO2]  +j137[NO]

—kg'[NOJ[O3] —kp5[CH302][NO] - +kp§[N]J[O2]

—kb} [CI0][NO] k5 [NOJHOs]  +k55[NO,J[O(°P)]
ino|  +2EN0JOCD) KENNO]  KE[BO]NO)
YOI — giNoH] kNOINOy  +kB(HNO,)

—k§{[NOJ[O(*P)] +j135[N20s] —j137[NO]

+j138[NO2] +j139[NO2] +j141[NO3]

+ki55[M]

+kg'[NOJ[O3] —kgi[NO.][03] +kPi[CH50,][NO]

+k5’2 [CIO][NO] +1k31 [NOJ[HO,] —k55[NO2J[O(3P)]

+kR[OH][HO2NO,]  +kEi[BrO][NO] +2kE [NOJ[NO3)

—kgi[N][NO,] —k2y[H][NO,] —kg5 [OH][NO,]
d[NOg] _ —kgrﬁl[ IO][NOQ] —kg’?[HOQ][NOQ] —kgg[NOQ][O(SP)}
dt —kgy [NO2][NO3] +k§ [NOJO(°P)]  —k&;[BrO][NO]

+k§7 N2 O] [M] +k§5 [HO2NO][M] - +j104[BrONO]

+j105[BrONOg] +j114[CINOg] +j127[HO2NO]
+j131 [HNO3] +j136[N2Os] —j138[NO2]

—j139[NO2] +j140[NO3] +k{s7[HNOs]



+KBINOL][0g]  +Kk5 [OH][CIONO,]  +K5L[0(P)J[CIONO,]
avog _ HREINOJJOM ~KINOINO  +kENOOCP)

It = *kSBI[NOQHNOlﬂ rl[NQOg,H ] +J106[BI‘ONOQ]
+j116[CIONO] +j128[HO2NO,] +j135[N20O5]
+j136[N2Os] —j140[NO3] —j141[NO3]

—kgh[N205][H20]  +kgG[NO,J[NOs]  —k§7[N2O5][M]
d[N205]  —j135[N205] —j136[N20Os5] —kl, [H2O][N2O5]
dt —ki55 [H20][N2Os]  —ki56[HaOJ[N2O5]  —kis7 [HCI [N2 05
—kiss [HCY[N205]  —kigp[HB1][N2O5]  —kigs[HBr][N2Os]
SHINOJON]  2RNOIL0] kO NOS
—_]131 [HNO3] 148 [HCI] [CIONO2] 149 [HCI] [CIONOQ]
kb [HCT[CIONO,] +k151[ O][CIONO,)] —|—k152[H20][CION02]
+k153[H20][CIONOg] +2k154[H20][N205] +2k‘f55[H20][N205]
d[HNOg] _ +2k156[H20][N205} +k157[HC1HN205] +k158[HC1HN205}
dt a +k171 [HBr][CIONO,] +k172 [HBr][BrONO.] +k173 [HBr][BrONO.]
k-, [HCI[BrONO,] 175 [HC]][BrONO,] 176 [HC]][BrONO,)]
—|—k177[HBr] [CIONOg] —|—k178 [HBr][CIONO,)] —|—k179 [H20][BrONO,]
K'go[HoO][BrONO,]  +kig; [HoO][BrONO,]  +Kklg, [HBT] [N205]
+k183[HBr][N205} —k‘{§7[HN03]
d[HO2NO,] —kbi [OH][HO,NO,]  +kH[HO,][NO,]  —kEH [HO,NO,][M]
dt ~ —j127[HO2NO] —j128[HO2NO,]
CC,0;]  —KB(CIH,] KB [CI[O)
+k51 [CIO][O(°P)]  —kB5[CI][CH,]  +k35[HCI[OH]
HECIOINO] - —WA[CI[HOs] KR [CI0][Om
dCl] _ —KA[CHCHO] B [CIHO,]  +Ki(O("D)|[CF,Cl)
dt - kgi [CIO} [CHgOQ] —|—j101 [BI‘CI] —|—2J107 [CF2 CIQ]
+2j112[Cl2] +i113[Cl2 0] +j114[CINOg]
Jrj115[ClO] +j116[C10N02] +j125[HC1]
+i130[HOC]] +k{g6[HC]]
d[ClQ] _J112[012} +k?148[HCI][CIONOQ] +k149[ CIMCIONOQ]
—2L = [HCI[CIONO;]  +ilg [HCU[HOCY Ko [HCI[HOCY
b [HCI[HOC]
—k{'[CIO][HO,] k?b[ 1][0s] —1k31[CIO][O(*P)]
—k54[CIO][NO] ks [O(°P)][CIONO,]  —kix5[CIO][OH]
d[CI0] —k}5[CIO][OH] kb [HOCI][OH] kgi[CI][HO,]

i = +klé):o)[o(1D)][CF2012] —k%[BrO}[ClO} —k?i[BrO][ClO]
—kb5[BrO][CIO] —kg} [CIO][CH30] —ki5 [CLO][NO:]
—2kg2 [C10][CIO] +ki5 [Cla 0] [M] —j115[CIO]
+j117[C1O0] +J146[OCIO] +j147[0OCIO]

d[C(litOO] = +k17’il[BrO][ClO] +j113[CloO3]  —j117[C1O0]



d[0CI0]

1t = —I—k?B[BrO][ClO] —j146[0010] _j147[OC10]
d[Cl,O . .
O — L gg0][10] FICLOAIM] —i113[CLa0)
d[CINO,] .
T = 7‘]114[CIN02} +k157[HCI] [N205] +k158 [HCH [NQO5]
—kPi[OH][CIONO,) —k5L[O(®P)][CIONO;]  +kEH[CIO][NO,]
d[CIONOY] ~j115[CIONO,] —kb ([HCI)[CIONO,]  —Kb,[HCI|[CIONO,]
—x  - —k75o[HCI|[CIONOg] —k}1151[ O][CIONO.] —k}1‘52[H20][ClONOg]
—k{‘53 [H2O][CIONO,] —k]fn [HBr] [CIONO,) —k}1‘77[HBr] [CIONO,]
—k]f78 [HBr|[CIONO,)
+k2[CI][Ho 0o +1k5[Cl] [Ho] +k55[CI][CHy]
—k'g}, [HC1][OH] kb [C1)[HO.] k% [C10][OH]
+k'§i [Cl][HCHO)] —j125[HC]] 7k148 [HCI][CIONO]
d[HC]] _ —k}1‘49[HCl][ClONOQ] —k1f5O[HCI}[CIONOQ] —k157[HCl][NgO5}
dt —k}f58 [HC1][N2O5] —k}1‘59 [HC1[HOC]] _k}1160 [HC1][HOC]]
kb, [HCI[HOCT] kb5 [HCI[HOBT] —kb6 [HCI [HOB]
—klf67[HCl] [HOBr| —k}1174 [HC1][BrONOg] —k}f75 [HC1][BrONO,)
fklfm [HCI][BrONOg] —k§56[HCI]
+k[CIO][HO,] +kP[OH][CIONO,] —kE[HOCI|[OH]
d[HOCl] —j 1}?0 [HOCI] +k}1151 [HQ O] [CIONOQ] +k}1152 [HQO] [CIONOQ]
G = is[H0][CIONO,]  —kis[HCI[HOCI —kb [HCI[HOC]]
—Xkbe, [HCI[HOCY] —kB. [HBr][HOCI]  —Kkb, [HBr][HOC]]
—ki7o[HBr][HOC]
+k23[BrOJ[NO]  —k&[Br][HCHO] —kE’é[Br][ 3]
—k‘gg [Br][HOg) +2k.‘gi7 [BrO][BrO] kbt [OH][HBr]

d[B] i [CHgBr][BOH] +k§b[Br10][CIO} kb [BrO][C10]
= S BOJOCP)] b O( D)ICHBe] i 0] (CH,04
+2j100[Bra] +j101[BrCl +j102[BrO]

+j103[BrO] +j104[BrONO] +j106[BrONO3]
+j108 [CHgBl‘] +j129 [HOBI]
d[Bra] _ —jioo[Br2] +kb4o [HBr][HOBY] +Xkb 5 [HBr][HOBr]
dt +1b, [ABr][HOBr]  +kb.o[HBr][BrONO;]  +k,[HBr][BrONO,]
—k]‘;};[BrO}[ O] —i—k‘gi,,[Br][Og] —2k_g-’i7[BrO][BrO]
d[BrO] —kgb [BrO][ClO] —k‘ii [BrO] [CIQ] —k‘;fQ [BrO][ClO]
2= = —KA[BIOJ[HO;] —K[BrO][O(P)] —KG)[BrO][CH; 0]
—kgj [[]lér%] [1\(30]2] —j102[BrO] —j103[BrO]
+j105[BrONO2



. —Jj106[BrONO3]
+k [BrO][NOs] —J1os[BrOrNOrgg)NO2 _.1{1}564 (HOI|[BrONO,]
Ll ‘kim[ﬁﬁfﬂ%ﬁfé’ﬁgjf S RO BrONGY) b 1,0l BN
de :1121;2 {HQ O][BrONOy]  —k¥, [H20][BrONO,]
d[BrONO] = —j104[BrONO]  +kjgo[HBr][NoOs]  +kigs[HBr][N2O5]
dt
, H|[HO, —kbi [OH] [HBx]
Fhso (Bl HOHO) T []?H]Igj]([)H]OBr] —kgdeBr][HOBr]
—kYgo[HBr|[HOB] :klllGB [HBr][HOC]| —kb [HBr][HOC]]
dHBr] - _ ‘%@Eﬁrﬂgﬁ)ﬁ}oﬂ i, [HBr][BrONO] —kEB[HBr][Br(())I\I]Oz]
dt :llzlngBr][CIONOQ] —k}7g[HBr][CIONOy]  —klg, [HBr][N2O5
— kb [HBr][N,O5)
, —kb,,[HBr][HOB:]
G N o i W i e
e Sbton] hbelion b
di P 0] [BrONOs] KL [H50][B1ONOS
b < [HCI][HOB]
+kb5 [BrO][C10] —j101[BrCl] . k16 HBx|[HOCI]
166[HC1HHOBr] k”ﬂﬁgﬂﬁﬁ%ﬁd 1kliﬂHBr][CloNoﬂ
d[IZZCl] — +k169[H](3£][§OO?\%]O] IkHO[HCl][BrONO?] +kb- < [HCI[BrONO,]
T 2 175
+kizi EBr]][[CloNOﬂ +Kk!75 [HBr][CION O]
—Pi [C1)[H, —kb[H,][OH] *k?si;[HZ][O(lD)]
dHa] +i§§{gé[4“(})(l]))] +kg§[HHHO2] +i119[H20]
dt +j122[HCHO]
. +kbi [Ho][OH]
lcbion eblomioee) +k§§[H§MO<1]D>1
+ i —kbL[H][HO,
5[N] (O] k??{gglj%]( D)) —kgz%H}[NOQ]
d[H] _ _kgrgi[H][HOQ] o [CHY] +2j115[H20]
dt —k&5 [[HI—I] [8]2] —1—;122 HCHO 42§14 [HCHO]
EEE[H%U +j133[CHsO0H]  +k{y[M]
kST [HC]
i +kp[H][O3]
—Kk5/[OH][O3] +k§i[H02H 3] O[HCHO][ O¢P)
—kb1 [OH] [CIONO,) Zﬁ?{gﬂi‘ﬂﬁzo& —k‘gg[Hg][OH]
OO o) aicojom”  RHNou b
+§%NE}] [I){}([)H}QOZ)] +212<%i [H20][0('D)] k?é[OH][[H(O ])]
i 2 i2 2 3 ]
kj‘ﬂgﬂ}ﬁ[ AL M ) —kZﬁOHHHOZ]NO?]
4 othi —kbi[C10][OH
dOH - L OH][CH00H] —ilsgfgl%fé]l[]?ggﬂ kéﬂCl][Hoz]
dt k]ffé [CIO] [OH] _7_215{%1 [H][HO,] —ki[OH][HB1]
*k]é)sl)[CHi%Br} [OH] 4 7% [H20] +2j121[H202]
—k3[OH][NO,] +4128 (HO,NOy +j120[HOBt]
iz [ggél] _5_;121 [HNO;] +j132[CH; OOH]
e i [HNO;



—|—j124 [HCHO]

+kb [OH][O3] —k3'[HO,J[O3]  —k§[CIO][HO,]
+k2![CI][H2 O] +kpi [CH30][O2]  —2kPL[HO,][HO,]
—k‘ll:é[CH302][H02] +k§g[0H][H202] +k§17[0( P)][H202]
oy MOl o o
dt “BHO,|H0:]  —KA[CIHO,]  —KAH][HO,
—ky[H][HO,] —kBy [H][HO,] —kgs [Br][HO:]
—k23[BrOJ[HO,] +kg3 [H][O2] —k§7 [HO,|[NO,]
+kg§[H02NOQHM] 7j126[HOQ] +j127[H02N02]
A[H,04] SKB[CIH,02]  +3HO,J[HO,]  —k [OH][H,0,
1t = _k27[0( P)|[H202]  +kg5[HO2][HO2]  +kgi [OH][OH]
—j121[H202]
d[CHs] _ +kp3[CH4J[OH]  +k55[CI[CHy]  +k55[CH4][O(*D)]
dt —k§5[CH3][O2]  +j10s[CH3Br]  +j199[CHy]
d[CH50] 3 [CH5 0o][NO] -+ —kf3[CH30][O0z]  +1e[CH,][O('D)]
T +kp5[O('D)][CH3Br] - +kg[BrO][CH50,] 4k} [CIO][CH; O]
+j132[CH30O0H] +j133]/CH300H]
d[CH30] —KB[CH;05][NO] kb [CH;0,][HO,]  +k5;[OH][CH;00H]
dt —kgh[BrOJ[CH302]  —kgi[CIO][CH302]  +k§G[CH3][O,]
d[CH3OOH] . +k5)18 [CH302] [HOQ] —kgé [OH] [CH3OOH] —Jj132 [CHgoOH]
dt o —j133[CH300H}
d[HCO] +kb[HCHO][O(®P)] +kbi[HCHO][OH] —kbi[HCO][O4]
dt +kE [Cl][HCHO] +kEL[Br][HCHO]  +j123[HCHO]
d[HCHO] +kPi[CH30][02]  —kPH[HCHO][O(®P)]  —k§i [HCHO][OH]
a4 - +k35[CH,][O(*D)]  —k&i [CI][HCHO] —kg5[Br][HCHO]
—jug[HCHO} —jlgg[HCHO] —j124[HCHO]
d[CHy _ —Kkp[CH4][OH] —k55[C1][CH,4] —kph[CH4J[O('D)]
dt © —KkB[CHL[O('D)]  —kP[CH4][O('D)] —ji0o[CH,4]
d[CI;tB’B‘"} — KM [CHBr][OH] —KPL[O(ID)][CHsBr] —jios|CHsBr]
d[CIZiiCIQ] —kgs[O('D)][CF2Cla]  —j107[CF,Cly]
d[CO] —k55[COJ[OH]  +kB5[HCO][O2] —k§H[COI[O(*P)]
" = +j110[CO2] +j111[CO2] +j122[HCHO]



d[N20] —k§7[N2OJ[O('D)]  —kgi [N2OJ[O('D)]  +kg} [N][NO,]

dt T +KS[O(D))[Ng]  —j134[N2 O]

d[COs]  _ +Kk35[COJ[OH] +KH[COJ[O(P)]  —j110[CO]
dt  —J111[CO,]
+kp[CH4][OH] +k53[HCI][OH] +k55[OH][Hy 02]
+k55[Ho][OH] +k35[HNO3] [OH] —kB5[H20][O('D)]
+k§g [OH][HO.] Jrk'ffll [HCHO][OH] +k2§1 [OH][HO2NO,]
+kbE[OH|[CH300H]  +kbE[OH][OH] +kE[HOCI][OH]
+kBy [H][HO,] —kg5[N2O5][H2 O] +kgs[OH][HBr]
—j118[H20] —j119[H20] —j120[H20]

= ki, [H0][CIONO,] —k152[H20][CIONOg] —kb.,[H,0][CIONO,)]
—k}fd4[H20][N205] 100[ O][N20Os] _k}1106[ O][N205]
+k159 [HC1[HOC]] +k160 [HC]] [HOC]] +k161 [HCl] [HOC])
+kiis, [HBr] [HOB] +k163 [HBr|[HOBr] +k164 [HBr][HOBr|
+k§165 [HCI|[HOBT] +k166 [HCI|[HOBr] +k167 [HCI|[HOB;]
+klis [HBr][HOC]) +kiiso [HBr][HOC]] +ki- [HBr][HOC]|
_k179[ O][BrONO.] _kISO[ O][BrONO;] _k1s1[ O][BrONO.]



