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Table 1.  Summary of oxidation of alcohols to carbonyl compounds – O2 as oxidant 
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57.77 m2 g-1 Catalyst: 10 mg, benzyl 
alcohol: 0.1 mmol, 
solvent of reaction 
volume 
(benzotrifluoride/trifluo
rotoluene): 1.5 mL 

0.024 2.4 [4] 

Pt-TiO2 >99 90 3.05 56.99 m2 g-1 0.57 57 

Au-TiO2 >99 28 3.03 59.15 m2 g-1 0.082 8.2 

Ag-TiO2 98 18 3.04 58.84 m2 g-1 0.05 5 

Pd-TiO2 97 40 3.05 54.38 m2 g-1 0.13 13 
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0.12 7.5 [24] 

V
o-

p o o

91 7.1 2.68 14.57 m2 g-1 0.018 1.125 

ZnTi-2/1 

M
od

if
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d 
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-
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on
 

m
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d 

>99 38.8 3.25 eV 

O
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X
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m
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h 

B
en
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tr
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e 
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8 

K
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r 
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2 

106.5 m2 g-1 benzyl alcohol: 0.1 
mmol, photocatalyst: 20 
mg, reaction volume 
(benzotrifluoride): 1.5 
ml 

0.123 6.15 [25] 

ZnTi -3/1 >99 31.8 88.83 m2 g-1 0.096 4.8 

ZnTi -4/1 >99 27.5 80.04 m2 g-1 0.08 4.0 

P25 >99 16.7 NA NA 0.046 2.3 
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0.5%Pt-TiO2–5 
H
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m
al
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t 
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n 

>99 10.8 NA 
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W
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m

p,
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m
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4 
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NA Benzyl alcohol: 20 μl, 
reaction volume 
(toluene): 2 mL, 
catalyst: 10 mg, sample 
bottle: 10 mL 
  

0.03 3 [26] 

1%Pt–TiO2–5 >99 13.4 0.036 3.6 

2%Pt–TiO2–5 >99 20.1 0.06 6 

2%Pt-P25 >99 9.23 0.024 2.4 

TiO2–5 (5 h 
hydrothermal) 

>99 8.1 102.03 0.02 2 

P25 98 6.42 NA 0.016 1.6 

AgBr@Ag@TiO2-
0.325 

D
ou

bl
e-
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t 
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n,
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g 

T
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O
T
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m
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98 73 NA 
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Catalyst: 50 mg, benzyl 
alcohol: 104 μL, 
reaction volume 
(acetonitrile): 50 mL 

0.22 4.4 [27] 

Blank TiO2 >95 7.2 

8 
h 

0.009 0.18 

AgBr@Ag >95 15.8 0.02 0.4 

AgBr@Ag@TiO2-
0.30 

>95 73 0.16 3.2 

AgBr@Ag@TiO2-
0.325 

>95 83 0.22 4.4 

AgBr@Ag@TiO2-
0.35 

>95 88 0.26 5.2 

AgBr@Ag@TiO2-
0.375 

>95 40 0.06 1.2 
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1D TiO2(B) 
H

yd
ro

th
er

m
al

  79.3 2.0 2.8 eV 

O
xy
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n 
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0W

 H
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 la
m

p 

4 
h 

So
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t-

fr
ee

 

90
 °

C
 

 

A
tm
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er
ic

 o
xy
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n 

SBET: 43 m2 g-1, 
BJH adsorption 
pore diameter: 9.5 
nm, pore volume: 
0.09 cm3g-1 

Catalyst: 0.1 g, benzyl 
alcohol: 10 mL, 
oxygen: 90 mL min-1. 
1D TiO2(B) nanowires 
supporting Pd 
nanoparticles were 
prepared 
 

0.005 0.05 [28] 

Pd/TiO2(P25) 

So
l-

im
m

ob
il

iz
ed

 

73.8 68.8 NA 

6h
 

NA 0.19 1.9 

Pd/TiO2(B) 72.9 39.5 2.7 eV Dark 

2 
h 

0.25 2.5 

70.3 55.6 

15
0W

 H
al

og
en

 la
m

p 

2 
h 

0.41 4.1 

69.7 81.9 

4 
h 

0.43 4.3 

89.7 2.7 

4 
h 

30
 °

C
 

 

0.0007 0.007 

Au−Pd/H2Ti3O7 
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m
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75.5 79.5 NA 

O
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n 

15
0 

W
 H
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m
p 

4 
h 
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en
t-

fr
ee

 

90
 °

C
 

A
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ic
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n 

NA Benzyl alcohol: 10 mL, 
Pd loading: 1 wt %, 
catalyst: 0.1 g, O2: 90 
mL min-1 

0.4 4.0 [29] 

72.6 91.0 

6 
h 

Au/H2Ti3O7 70 95.0 

4 
h 

0.0017 0.017 

Ag/H2Ti3O7 60 95.4 0.0015 0.015 

Pd/H2Ti3O7 73.2 72.0 2.93 27.79 m2 g-1 0.32 3.2 
H2Ti3O7 

H
yd

ro
th

er
m

al
 89.2 2.2 3.04 34.21 m2 g-1 

 

 
 
 
 

0.0055 0.05 
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0.8 BiOBr/Bi2WO6 
H

yd
ro

th
er

m
al

 
fo

r 
B

iO
B

r 
NA 30.9 E Bi2WO6: 2.72 

eV 
E BiOCl: 3.35 eV 
E BiOBr: 2.81 eV 
E BiOI: 1.82 eV 

O
xy

ge
n 
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0 

W
 

X
en
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m
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4 
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B
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R
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A
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NA Catalyst: 20 mg, benzyl 
alcohol: 20 μL, reaction 
volume 
(benzotrifluoride 
(BTF)): 2.5 mL 

0.09 4.5 [30] 

CdS@15%SnO2 

H
yd

ro
th

er
m

al
, 

on
e-

st
ep

 
ca

rr
ie

r 
so
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en

t-
as

si
st

ed
 

in
te
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l 

>99 80  

O
xy
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n 
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m
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e 

30
0 

W
 X

en
on
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m

p 
w

ith
 a
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ff
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r (
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≥ 
42

0 
nm

)  
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h 

A
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R
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m
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m
pe
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re
 

1 
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of
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2 

38.1 m2 g-1 As-synthesized catalyst: 
50 mg, reaction volume 
(acetonitrile): 20 mL, 
BA solution: 208 μL 
and 2 mmol 

0.2 4.0 [31] 

CdS ~90 40  19.5 m2 g-1 0.064 1.28 
 

g-C3N4 

 

>99 5.70/ 
0.6 

2.7 

A
ir

 

45
0 

W
 p

ul
se

d 
xe

no
n 

la
m

p/
da

rk
 

10
 h

 

N
-h

ex
an

e 

30
 ±

 3
 ℃

 

A
tm

os
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er
ic

 a
ir

 

NA Benzyl alcohol: 1 
mmol, aniline: 1 mmol, 
weakly basic cesium 
car- bonate (Cs2CO3): 
1.4 mmol, catalyst: 50 
mg, reaction volume 
(solvent): 6 ml  

0.006/ 
0.0006 

0.12/ 
0.012 

[32] 

Ag /g-C3N4 (1 wt%) 

 

>99 12.3/ 
7.2 

NA 0.013/ 
0.007 

0.26/ 
0.14 

Pd/g-C3N4 (1 wt%) 

 

>99 31.7/ 
18.5 

0.038/ 
0.02 

0.76/ 
0.4 

Ag-Pd/g-C3N4 (2 
wt%, 1:1)   

>99 86.7/ 
30.2 

0.2/ 
0.036 

4.0/ 
0.72 
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UiO-66(NH2) 
Fa
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100 21 NA 
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V
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t, 
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0 
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B
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N
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0.
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M
Pa

 o
f 

O
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E UiO-66(NH2):756.04 
m2 g−1 

E UiO-66: 997.42 m2 
g−1 

Alcohol: .2 mmol, UiO-
66(NH2): 16 mg, 
reaction volume (BTF): 
3.0 mL 

0.06 3.75 [33] 

Rh3+/TiO2 

H
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Rh3+-modified F-6 
samples: 0.5 wt%, 
catalyst: 50 mg, 
reaction volume 
(distilled water): 5 cm3, 
test tube: 35 cm3, 
substrates: 33 mmol 

0.15 3.0 [34] 
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TiO2 
H

yd
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er
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al

 
>98 3.4 Ecb TiO2: -1.09 

eV 
E Pt: 5.40 eV 
EAu: 4.78 eV 

O
xy

ge
n 
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W
 X
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 v
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, U
V
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-o
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20

 n
m
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N
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A
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n 

TiO2 nanorods 
(304 m2 g-1) as a 
dispersing agent 
and suitable 
support for metal 
particles in the 
hybrid system 
compared with the 
metal-modified 
samples 
(range=255–278 
m2 g-1) 

The facile 
photodeposition 
technique has 
advantages in terms of 
its short reaction time, 
low-cost equipment, 
and the use of light as 
the reducing agent. 
Catalyst: 50 mg, 20 mL 
of benzyl 
alcohol/toluene solution 
(0.05 M)  

0.004 0.08 [35] 
 

Au/TiO2 

D
ep

os
iti

on
- 

pr
ec

ip
ita

ti
on

 
m

et
ho

d 

>98 16.3 0.022 0.44 

Pt/TiO2 >98 32.2 0.05 1.0 

Au1Pt0.5/TiO2 >98 56.8 0.1 2.0 

Au1Pt2/TiO2 >98 64.5 0.13 2.6 

Au1Pt1/TiO2 >98 65.3 0.13 2.6 

0.3rGO/C3N3S3 
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m
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100 45.9 NA 
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> 
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) 
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B
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BET surface areas 
are doubled to 193 
m2 g-1 after the 
addition of 2.0 wt 
% rGO, compared 
to the pure 
polymer (94 m2 g-

1) 

Aromatic alcohols: 0.5 
mmol, photocatalysts: 
0.03 g, solvent of 
reaction volume 
(benzotrifluoride 
(BTF)): 2.5 mL 

0.077 2.57 [36] 

TiO2 92.7 24.3 0.035 1.17 

C3N3S3 100 28.2 2.76 
8 

0.04 1.33 

BiOCl/RGO/PCN 
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m
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O
xy

ge
n 

bu
bb

lin
g 

50
0 

W
 X

en
on

 la
m

p 

10
 h

 

C
H

3C
N

 

R
oo

m
 te

m
pe

ra
tu

re
 

N
A

 

64.422 m2 g-1 Benzyl alcohol: 0.5 
mmol, reaction volume 
(CH3CN solvent): 10 
mL, catalyst: 50 mg, O2 
bubbling 

0.126 2.52 [37] 

pristine g-C3N4 >99 19.2 6.399 m2 g-1 0.021 0.42 

protonated g-C3N4 >99 30.4 37.931 m2 g-1 0.036 0.72 

pure BiOCl >99 0.0 NA 0.0 0.0 

BiOCl/PCN NA 55.2 57.068 m2 g-1 0.08 1.6 
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Cu2MoS4 FNSs 
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NA 18 1.65 

O
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N
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NA Photocatalyst: 100 mg, 
benzyl alcohol: 0.1 
mmol, reaction volume 
(benzotrifluoride): 1.5 
mL 

0.1 1.0 [38] 

Cu2MoS4 INSs  38 1.71 0.24 2.4 
1.6wt% Au/CdMoO4 

H
yd
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, 
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du
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n 

100/10
0 

19.5/5
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ECdMoO4: 3.5 
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NA Catalyst: 50 mg, benzyl 
alcohol: 10 μL, reaction 
volume 
(benzotrifluoride): 1.5 
mL 
 
 
 
 
 

0.11/0.0
5 

2.2/1.0 [39] 

Multi-Pd core@CeO2 
shell 
nanocomposite 

H
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al
 

100 28  

O
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n 
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W
 X
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>
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0.
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M
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2 

104 m2 g-1 Alcohol: 50 μmol, 
catalyst: 8 mg, reaction 
volume 
(benzotrifluoride): 1.5 
mL 

0.016 2.0 [40] 

Supported Pd/CeO2 71 7 32 m2 g-1 0.004 0.5 

Fe
3+

/T
iO

2/
ze

ol
ite

 Y
 

SP
D

 

W
et
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tio
n 

90 57 3.05 (TiO2) 

O
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407 
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A
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2 

NA CBenzyl-alcohol = 1 mM in 
VAcetonitril = 18 mL, 
Cphotocat. =3g L-1, 150 W 
Xe lamp, photocatalyst: 
54 mg 

0.1 1.85 [41] 

1.77 (Fe3+) 701nm 

SD
 

80 45 3.01 (TiO2) 412 0.075 1.39 

1.82 (Fe3+) 681 nm 

PD
 

91 42 2.85 (TiO2) 
 

435 nm 0.07 1.3 
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g-C3N4 
 

99 3.1 NA 

O
xy

ge
n 

4 
w

hi
te

 L
E

D
 la

m
ps

 
(1

0 
W

) 
 

1 
da

y 

B
en

zo
tr

if
lu

or
id

e 

27
3 

°K
 

A
tm

os
ph

er
ic

 
ox

yg
en

 

∼10 m2 g−1 Catalyst: 10 mg 0.0013 0.13 [42] 

POP-HE 

 

99 33.6 387.7 m2 g−1 
 
 

0.017 1.7 

10 wt% CdS/ g-C3N4 
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7.1 m2 g-1 15 ml reaction volume 
of solution 
(benzotrifluoride as 
solvent) containing 
reactants and 0.1 g 
photocatalyst were put 
into a 100 ml reactor of 
Teflon-lined stainless-
steel autoclave.  

0.163 1.63 [43] 
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Ir/TiO2 92 8.9 0.015 0.05 
Pd-Ir/TiO2 82 25.6 0.049 0.16 
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Br 
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