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Additional Data File

Table 1S: Adsorption energies and different geometric parameters of all the species computed

Surface Species Site Eads Bond lengths (Å) Bond angles(degrees)
H Ti5c 1.09 H-Ti5c = 5.14

O3c 0.29 H-O3c = 1.6
hollow -2.29 O2c-H-O2c = 1.99
O2c -2.75 H-O2c = 0.97

OH O3c (tilted) -1.01 H-O2c = 0.99; O-Ti5c = 2.12 Ti5c-O-H = 108
Ti5c(linear) -1.47 H-O2c = 0.97; O-Ti5c = 1.82 Ti5c-O-H = 180
Ti5c(tilted) -1.85 H-O2c = 0.98; O-Ti5c = 1.85 Ti5c-O-H = 108

S Ti5c -0.91 S-Ti5c = 2.22
hollow -1.04 O2c-S-O2c = 1.78

 O3c -1.67 S-O2c = 1.72
O2c -2.46 S-O3c =  1.73

HS O2c 0.16 S- O2c = 3.31; S-H = 1.36 O2c -S-H = 180

TiO2 
(p2x2)

Ti5c 0.15 S- Ti5c = 3.01; S-H = 1.36 Ti5c -S-H = 180
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O3c -0.29 S-O3c = 2.61; S-H = 1.36 Ti5c -S-H = 126.5
hollow -1.26 S- O2c = 1.67; S-H = 1.36 O2c -S-H = 98.3

H2S hollow 2.66
S-O2c = 1.6; H-S-H = 1.38 H-S-H = 87.2; O2c-S-H = 

100.5
 O2c 0.04 S-O2c = 3.33; H-S-H = 1.35 H-S-H = 91.6

Ti5c -0.13 S- Ti5c = 2.73; H-S-H = 1.35 H-S-H = 96.5
 O3c -0.17 S- O3c = 3.27; H-S-H = 1.35 H-S-H = 93.6

H2S-H2S Ti5c-Ti5c -0.25
S- Ti5c = 2.72; H-S-H = 1.35-- S- 
Ti5c = 2.72; H-S-H = 1.35

H-S-H = 97-- H-S-H = 97

Ti5c-O2c
-0.47

S- Ti5c = 2.72; H-S-H = 1.35-- S- 
O2c = 3.08; H-S-H = 1.35

H-S-H = 97-- H-S-H = 
92.9; O2c-S-H = 73.2

S-H2S Ti5c-O2c -0.16
S- Ti5c = 2.23--S- O2c = 3.02; H-S-H 
= 1.35

H-S-H = 93; O2c-S-H = 75

Ti5c-Ti5c -0.18
S- Ti5c = 2.23--S- Ti5c = 2.71; H-S-
H = 1.35

H-S-H = 97.3

Ti5c-O2c -0.21
S- O2c = 1.72-- S- Ti5c = 2.65; H-S-
H = 1.35

H-S-H = 98

 O2c-O3c -0.91
S- O2c = 1.62--S- O3c = 2.47; H-S-H 
= 1.41

H-S-H = 89.9

S-HS Ti5c-Ti5c 0.23
S- Ti5c = 2.22-- S- Ti5c = 2.76; S-H 
= 1.35

Ti5c-O2c -0.04
S- Ti5c = 2.31-- S- O2c = 2.57; S-H = 
1.36

O2c-Ti5c -0.33
S- O2c = 1.66--S- Ti5c = 2.41--; S-H 
= 1.34

Ti5c-O2c-S = 138.6

O2c-O3c -0.9
S- O2c = 1.66--S- O3c = 2.56; S-H = 
1.36

H2S+OH no S, H2S-O2c,OH-Ti5c -0.33
S-Ti5c = 3.03; H-S-H =1.35; H-S-H 
= 1.42--O-Ti5c = 1.92;O-H = 0.97

O2c-Ti5c-S = 68.4; H-S-H = 
92.9--Ti5c-O-H = 112.4

H2S+OH-90
no S,H2S-Ti5c, with H 
atoms 90o rotated, OH-O2c -0.09

S-Ti5c = 2.92; H-S-H = 1.35--O-Ti5c 
= 1.87; O-H = 0.97

Ti5c-S-H = 91.6; H-S-H = 
91.1--Ti5c-O-H = 108.9

S+H2S+OH S-O2c, H2S-O2c,OH-Ti5c -1.54 S-O2c = 1.6-- S-Ti5c = 2.78; H-S-H 
=1.35; H-S-H = 1.42-- O-Ti5c = 
1.92; O-H = 0.97

O2c-S-Ti5c = 65.1; O2c-Ti5c-
S =79.1; H-S-H = 93.4o--
H-O-Ti5c = 113

S+H2S+OH-90
S-O2c,H2S-O2c, with H 
atoms 90o rotated,OH-O2c -1.07

S-O2c = 1.63-- S-Ti5c = 2.91; H-S-H 
=1.36-- O-Ti5c = 1.87; O-H = 0.97

H-S-Ti5c = 91.76;H-S-H = 
91.4--H-O-Ti5c = 113.2o

Surface Species Site Eads Bond lengths (Å) Bond angles(degrees)
H2S no S, H2S-Ti5c -0.20 S-Ti5c = 2.69; H-S-H = 1.35 H-S-H = 93.6
H2S no S, H2S-O2c(vac) -0.27 H-S-H = 92.7
H2S no S,H2S-O3c -0.31 S-O3c = 3.0; H-S-H = 1.35 H-S-H = 93.6
S + H2S S-O2c,H2S- O2c(vac) -0.21 S-O2c = 1.73 H-S-H = 98

S + H2S S-O2c,H2S-Ti5c -0.24
S-O2c = 1.72-- S-Ti5c = 2.67;H-S-H 
= 1.35

S + H2S S-O2c,H2S-O3c -0.96
S-O2c = 1.66-- S-O3c = 2.98;H-S-H 
= 1.35

S-O2c-Ti=66.5o

S + H2S + OH S-O2c,H2S-Ti5c, OH-O2c -4.64

S-O2c = 1.67-- S-Ti5c = 2.61; H-S-H 
=1.35&1.4-- O-Ti5c = 1.9; O-H = 
0.97

O2c-S-Ti5c = 69.4-- H-S-H 
= 96.5; H-S-Ti5c = 103.6-- 
H-O-Ti5c = 142.5

S + H2S(90o) + 
OH

S-O2c,H2S- O2c(vac), with H 
atoms 90o rotated,OH-O2c -2.67

S-O2c = 1.72-- H-S-H =1.35-- O-
Ti5c = 1.87; O-H = 0.97

O2c-S-Ti5c = 43.1-- H-S-H 
= 107.8; Ti5c-S-
Ti5c=101.1-- H-O-Ti5c = 
148.2

Defected 
Surface

H2S(90o) + OH
no S,H2S- O2c(vac), with H 
atoms 90o rotated, OH-O2c -2.25

S-Ti5c = 2.52; H-S-H =1.35&1.4-- 
O-Ti5c = 1.87; O-H = 0.96

Ti5c-S-Ti5c=94.1; H-O-
Ti5c=151.7

S+HS+H(l)
S-O2c, one H of H2S-Ti5c on 
left O2c -1.49

S-O2c = 1.72-- S-Ti5c = 2.39; H-S 
=1.34-- O-H = 1.0

Ti5c-O-H=72.7

S+HS+H(r)
S-O2c, one H of H2S-Ti5c on 
right O2c -1.49

S-O2c = 1.72-- S-Ti5c = 2.41; H-S 
=1.34-- O-H = 1.0

Ti5c-O-H=98.1

Perfect 
surface 

TiO2 
(p2x2) S+S+H+H S-O2c, one H each of H2S- S-O2c = 1.73-- S-Ti5c = 2.26-- O2c- Ti5c-O-H=72.7
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O3c on left O2c and on right 
O2c

H-S =1.22-- O-H = 0.98

S + HS + H(lt)
S-O2c, one H of H2S-Ti5c on 
left O2c(vac) -1.6

S-O2c = 1.72-- S-Ti5c = 2.27; H-S 
=1.34-- H-Ti5c =1.75

Ti5c-O-Ti5c =147.7

S + HS + H(rt)
S-O2c, one H of H2S-Ti5c on 
right O2c -1.6

S-O2c = 1.72-- S-Ti5c = 2.35; H-S 
=1.34-- H-O2c = 0.98

Ti5c-O-H=101.1

HS (90o) + H2O

no S,H2S-O2c(vac), with H 
atoms 90o rotated and one 
H of H2S added to OH-O2c -3.62

H-S = 1.36--O-Ti5c = 2.4; H-O-H = 
0.98

Ti5c-S-Ti5c = 109-- H-O-H 
= 109.3

Defected 
Surface

S + HS (90o) + 
H2O

S-O2c,H2S- O2c(vac), with H 
atoms 90o rotated  one H of 
H2S added to OH-O2c -3.79

S-O2c = 1.72-- S-O2c = 1.72-- H-S = 
1.36--O-Ti5c = 2.32; H-O-H = 0.98

Ti5c-S-Ti5c = 109.9-- H-O-
H = 110.2


