Table 1:

Short-lived species:
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Lower boundary condition
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Table 2: chemical reactions, reaction rates, energy associated, and the references
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1.6E-12*EXP(-940./T)
3E-11*EXP(200./T)
1.1E-14*EXP(-500./T)
2.3E-13*EXP(600./T)
2.9E-12*EXP(-160./T)
1.4E-12*EXP(-2000./T)
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7.4E-11*EXP(120/T)
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3.9E-17
3.6E-18*EXP(-220/T)
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k33=5.2E-11*(Tr/300.)® Tr>1500




k33=1.4E-10*(300/Tr)** Tr<1500

k34=3.62E-12*(Ti/300.)*** Ti>1500
k34=1E-11*(300/Tr)’?* Ti<1500

k56=1.533E-12-5.92E-13*b+8.6E-14*h’
where b=T2/300, T2=0.6363*Ti+0.3637*T (300<T2<1700K)

K57=2.82E-11-7.74E-12*a+1.073E-12*a%-5.17E-14*a>+9.65E-16*a"
where a=T1/300 and T1=0.667*Ti+0.333*T (300<T1<6000K)

k72=k55*8/9*SQRT((Ti+T/16.)/(T+Ti/16.))
k75 estimated to be the same as k70 in F

k86=c*0.22, k87=c*0.42, k88=c*0.36,
c=7.38E-8*(1200./Te)**® Te>1200K, c=1.95E-7*(300./Te)*’ Te<1200K



