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The photodegradation and detoxification of 2-chlorophenol (2-CP) in TiO
2
 

suspensions were studied using monochromatic UV-lamp. The effect of pH on 
the photodegradation of 2-CP was investigated. Removal of 98 % of initial 2-CP 
was achieved within 210 under optimum concentration of 2-CP (60 mg/L) and 
TiO

2
 (80 mg/L). The apparent first-order rate constant k

app
 of 2-CP is estimated 

to be 0.0043 min–1 at pH 4, while a 3-fold increase in k
app

 was observed at pH 
9. Phytotoxicity effects of treated 2-CP on seed germination, root elongation and 
plant growth of tomato (Lycopersicon esculentum) and turnip (Brassica rapa) seeds 
were also carried out with the aim of water reuse and environment protection. 
No statistically differences have been also found to exist for seed germination of 
tomato and turnip between deionized water (control) and phototreated 2-CP 
solution, indicating a significant removal of the overall toxicity. In the 10th day of 
germination, the average root elongation increases at 210 min of photocatalytic 
degradation yielding 7.1 ± 0.9 and 5.6 ± 0.66 cm for turnip and tomato seeds, 
respectively. Turnip plants irrigated with the phototreated 2-CP solution grow in a 
similar manner as the plant irrigated with the tap water. The phototreated 2-CP can 
be used in the irrigation of agriculture garden but only after further treatment.
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Introduction

2-Chlorophenols (CP) constitute a group of serious environmental 
pollutants that must be eliminated [1 – 3]. As a result of their widespread use 



ISSN 0204–3556. Химия и технология воды, 2018, т.40, №6 675

[26] Minero C., Mariella G., Maurino V. et al. // Langmuir. – 2000. – 16. – 

P. 2632 – 2641.

[27] Boncz M.A., Bruning H., Rulkens W.H. et al. // Water. Sci. Technol. – 1997. – 

35. – P. 65 – 72.

[28] Stafford U., Gray K.A., Kamat P.V. // J. Phys. Chem. – 1994. – 98. – P. 6343 – 

6351.

[29] Rao N.N., Dubey A.K., Mohanty S. et al. // J. Hazard. Mater. – 2003. – 101. – 

P. 301 – 314.

[30] Andrew Hong P.K., Zeng Y. // Water Res. – 2002. – 36. – P. 4243 – 4254.

[31] Tamer E., Hamid Z., Aly A.M. et al. // Chemosphere. – 2006. – 63. – P. 277 – 

284.

[32] Elghniji K., Soro J., Rossignol S., Ksibi M. // J. Taiwan. Inst. Chem. Eng. – 

2012b. – 43. – P. 132 – 139.

[33] Abdessamad N., Akrout H., Hamdaoui G. et al. // Chemosphere. – 2013. – 93. – 

P. 1309 – 1316.

[34] Wang X.D., Sun C., Gao S.X. et al. // Ibid. – 2001. – 44. – P. 1711 – 1721.

Received 10.08.2015




