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Theoretical Studies of 
HS+HX=H2S+X, with  

X = H, F, Cl, Br and I 
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R [Å] A [Deg] 
HS 1.3466 
HS+ 1.3670 
H2 0.7431 
HF 0.9210 
HCl 1.2787 
HBr 1.4133 
HI 1.5969 
H2S 1.3419 92.31 
H2S+ 1.3614 93.08 
H3S+ 1.3537 94.33 



ω1 ω2 ω3 ω4 ω5 ω6 
H2 4400.44 
HBr 2696.15 
HCl 2992.74 
HF 4125.47 
HI 2391.05 
HS 2685.91 
HS+ 2568.28 
H2S 1206.28 2710.87 2727.33 
H2S+ 1185.75 2590.71 2597.93 
H3S+ 1058.31 1222.50 1222.83 2626.53 2634.38 2634.39 

HS-H2 -1695.19 481.74 533.72 1115.00 1401.81 2767.15 
HS-HF -1151.89 570.48 1064.48 1206.95 2414.77 2774.52 
HS-HCl -1129.49 243.98 460.96 1033.34 1667.44 2764.15 
HS-HBr -1344.79 191.56 428.55 880.58 1099.35 2757.32 
HS-HI -1321.67 158.90 257.39 413.00 751.55 2744.59 
HS-H2

+
 -1323.64 829.24 1354.59 2003.99 2381.60 2569.03 

HS-HF+ -1651.22 669.41 867.75 945.73 2080.57 2665.18 
HS-HCl+ -1215.39 497.89 699.06 903.15 1929.47 2677.56 
HS-HBr +  -1106.53 407.14 617.33 863.70 1908.39 2685.26 
HS-HI+ -1190.34 336.65 585.12 810.35 1647.87 2711.26 



HS-H2 
HS-H2

+ 



HS-HF+ HS-HF 



HS-HCl+ HS-HCl 



HS-HBr HS-HBr+ 



HS-HI+ HS-HI 



p.69 



































( )
( ) ( )

( )[ ]eq
bm

m

meqbeq

beq

rf

f

rrn
nn

nPauling

rrrr

rr
geom

VV

V
V

−−=
+

=

−+−

−
=

+
= ++

+

βχ

χ

χ

exp,)(

)(

)(

,22,11

,11

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

    HS+HX=H2S+X
    HS++HX=H2S

++X
    χgeom

    χPauling

χ ge
om

 o
r χ

Pa
ul

in
g

χV



Conventional Wigner Eckart 

TS A n Ea A n Ea A n Ea 

HS-H2 6.16E+08 1.61 14473.00 2.22E+08 1.72 13474.00 3.85E+05 2.47 1143.00 

HS-HF 3.71E+09 1.17 43691.00 1.25E+09 1.29 42976.00 4.59E+06 1.95 9343.60 

HS-HCl 3.11E+09 1.47 15548.00 1.06E+09 1.59 14847.00 1.86E+07 2.07 6354.20 

HS-HBr 2.06E+09 1.63 5342.90 6.71E+08 1.75 4512.10 7.49E+06 2.28 -1408.60 

HS-HI 3.01E+09 1.82 3589.20 9.83E+08 1.95 2771.40 4.59E+07 2.31 -16085.00 

HS-H2
+ 1.11E+10 0.89 27110.00 3.63E+09 1.01 26291.00 7.58E+02 2.83 -16214.00 

HS-HF+ 3.71E+09 1.17 24460.00 1.25E+09 1.29 23745.00 2.07E+05 2.32 -9770.10 

HS-HCl+ 1.48E+09 1.35 39102.00 4.88E+08 1.48 38347.00 8.31E+04 2.50 14353.00 

HS-HBr+ 2.37E+09 1.36 18528.00 8.14E+08 1.48 17842.00 1.74E+06 2.21 -635.64 

HS-HI+ 3.30E+09 1.40 24825.00 1.10E+09 1.52 24085.00 7.07E+04 2.66 4929.70 



A n Ea Ref Ti Tf 
SH + HBr = Br + H2S 2.65E+12   971.00 92NIC/KRE 299.00 423.00 

Br + H2S = HBr + SH 8.43E+12   2750.00 97DEM/SAN 200.00 300.00 
8.55E+12   2752.00 92NIC/KRE 319.00 431.00 

F + H2S = HF + SH 7.71E+13     87SCH/RAH 298.00 00 

Cl + H2S = HCl + SH 2.23E+13   -210 97DEM/SAN 200 300 
2.23E+13   -208 97ATK/BAU2 200 430 
2.22E+13   -208 95NIC/WAN 202 430 
6.32E+13     86LU/IYE 232 359 
3.78E+13     85NAV/BRO 211 353 
3.07E+13     84CLY/MAC 296 
2.41E+13     83CLY/ONO 298 
4.40E+13     80NES/LEO 298 
3.61E+13     78BRA/LEO 296 

H + H2S = H2 + SH 1.18E+07 2.1 352 92YOS/KOS 293 2237 
4.46E+11     83CLY/ONO 298 8 
1.08E+13   1500 82ROT/LOH 1965 2560 
5.18E+11     80HUS/SLA 300 
4.82E+11     79WOJ/BAJ 298 
5.00E+11     79NIC/AMO 295 
2.75E+13   330 77PRA/ROG 808 937 

9.04E+12   855 73SCH2 190 500 
5.00E+11     73BRA/TRU 298 298 
2.29E+11     72ROM/SCH 298 
7.76E+12   860 71KUR/PET 190 464 
1.02E+13   845 70MIH/SCH 243 368 
1.93E+12     70CUP/GLA 295 
7.69E+11     69PER/FRA 298 



Colaboradores e Agradecimentos 
 INPE 

 Ana Claudia P C Santos (PG) (p.70) 
 Henrique Euclides (IC) (p.69) 
 Vanderson Samuel dos Santos (IC) 
 Divani C Barbosa 
 Evaldo Jose Corat 

 Universidade de Brasília 
 Alessandra F. Albernaz 

 Università di Perugia. 
 Vincenzo Aquilanti 
 Federico Palazzetti 
 Andrea Lombardi 

 Università di Salerno 
 Amedeo Capobianco 




	Número do slide 1
	Número do slide 2
	Transition State Theory
	Partition Function
	Número do slide 6
	Número do slide 7
	Results – HS+HS=H2S+X
	Número do slide 14
	Número do slide 15
	HS+H2=H2S+H or HS++HF=H3S+
	HS+HF=H2S+F or HS++H2=H2S++F
	HS+HCl=H2S+Cl or HS++HCl=H2S++Cl
	HS+HBr=H2S+Br or HS++HBr=H2S++Br
	HS+HI=H2S+I or HS++HI=H2S++I
	Número do slide 21
	Número do slide 22
	Número do slide 23
	Número do slide 24
	Número do slide 25
	Número do slide 26
	Número do slide 27
	Número do slide 28
	Número do slide 29
	Número do slide 30
	Número do slide 31
	Número do slide 32
	Número do slide 33
	Número do slide 34
	Número do slide 35
	Número do slide 36
	Número do slide 37
	Hammond’s Postulate
	Arrhneius rate
	Número do slide 40
	Número do slide 41
	Obrigado pela atenção

