
New Journal of Chemistry 

 

Photocatalytic Degradation of 2,4,4'-trichlorobiphenyl into 

Long-chain Alkanes Using Ag Nanoparticles Decorated 

Flower-like ZnO Microspheres 

Quan Deng,
a
 Haibin Tang,*

a
 Gang Liu,

a
 Xiaoping Song,

b
 Shenhong Kang,

a
 Huimin 

Wang,
a
 Dickon H.L. Ng,

c
 Guozhong Wang*

a 

 

 

 

 

a
Key Laboratory of Materials Physics, Anhui Key Laboratory of  Nanomaterials and 

Nanostructures, Institute of SolidState Physics, Chinese Academy of Sciences, Hefei 230031, P. 

R. China.  

b
Department of Pharmacy, Anhui Medical College, Hefei 230601, P.R. China. 

c
Department of Physics, The Chinese University of Hong Kong, Shatin, Hong Kong 

E-mail: hbtang@issp.ac.cn; gzhwang@issp.ac.cn; Fax: +86 0551-65591434; Tel: +86 

0551-65595616 

 

 

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2015



Part S1. The compare of the experimental mass spectral with the standard 

samples (head to tail) of the five final products. 

These Figures are directly exported from the software of the instrument. 

 

p1-3#11541  RT: 38.10  AV: 1 Tetradecane, 2,6,10-trimethyl-Head to Tail MF=724 RMF=767
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Figure S1. The compare of the experimental mass spectral at the RT= 38.10 (red) 

with the standard samples of the possible product (bule). 

 

 

p1-3#9562  RT: 32.43  AV: 1 PentadecaneHead to Tail MF=674 RMF=830
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Figure S2. The compare of the experimental mass spectral at the RT= 32.42 (red) 

with the standard samples of the possible product (bule). 

 



p1-3#8754  RT: 30.11  AV: 1 Ethanol, 2-(octadecyloxy)-Head to Tail MF=687 RMF=697
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Figure S3. The compare of the experimental mass spectral at the RT= 30.11 (red) 

with the standard samples of the possible product (bule). 

 

p1-3#7519  RT: 26.57  AV: 1 TetradecaneHead to Tail MF=679 RMF=795
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Figure S4. The compare of the experimental mass spectral at the RT= 26.57 (red) 

with the standard samples of the possible product (bule). 

 

p1-3#5446  RT: 20.63  AV: 1 1-Hexanol, 2-ethyl-2-propyl-Head to Tail MF=604 RMF=708
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Figure S5. The compare of the experimental mass spectral at the RT= 20.63 (red) 

with the standard samples of the possible product (bule). 

 

 

 



Part S2. The three control groups 

To estimate the self-photodegradation of PCB28 under ultraviolet light irradiation 

without the Ag-NPs@ZnOms photocatalyst, the control experiment marked as NoPC 

(remove the as-prepared photocatalyst and the other conditions unchanged) is 

designed. To estimate the photocatalytic degradation products of the acetone in the 

solvent via the as-prepared photocatalyst, the other control experiment (without the 

PCB28 and the other conditions unchanged, denoted as NoPCB) is designed. 

Additionally, to bar the interference of the reaction products in the dark condition, a 

dark control group is presented (without the UV irradiation and the other conditions 

unchanged, denoted as Dark). 

Table S1. The experimental design of the experimental group and the control 

groups  

 
Photocatalyst 

(Ag-NPs@ZnOms) 

Solvent 

(acetone & 

water) 

Pollutant 

(PCB28) 

UV 

irradiation 

Experimental 

group 
√[a]

 √ √ √ 

Control group 

Ⅰ (NoPC) 

 
√ √ √ 

Control group 

Ⅱ (NoPCB) 
√ √ 

 
√ 

Control group 

Ⅲ (Dark) 
√ √ √  

[a] The manipulate applied in the corresponding experiment. 



Part S3. The dark control group result 

The dark control group is presented in dark condition for 90 min, keeping the other 

conditions unchanged with the experimental group. The intermediates and final 

products were analysed through GC-MS (TSQ Quantum XLS). The column 

(TR-pesticide, length: 30 m; I.D. 0.25 mm; film: 0.25 m) temperature was 

programmed to increase from 70 °C (hold for 1 min) to 280 °C (hold for 5 min) with a 

rate of 20 °C/min. As shown in Fig. S1, there is only one obvious peak at the RT = 

9.69 min, which is assigned to be PCB28 from the compare with the standard library, 

suggesting that the PCB28 cannot be degraded without light irradiation. 

 

Figure S6. The total ion chromatograms of the intermediates of the dark control 

group. 

 

 

 


