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ABSTRACT

BACKGROUND AND OBJECTIVE: Organophosphorus pesticides are one of the most consumable poisons in the
country. Such poisons can enter water sources by different routes; since consuming some drinking water which
contains an amount of poison higher than the standard level, causes undesirable effects to human health and hygiene.
The purpose of the present work is to study the effectiveness of eliminating malathion from water by ultraviolet
irradiation (UV) mercury lamp with a medium pressure.

METHODS: In this experimental study, concentrations of 0.5, 1, and 2 mg/L and pH values of 6, 7, and 9 from
malathion poison were irradiated at the times of 10, 20, 30, 40, 50, and 60 minutes in a ultraviolet reactor. The amounts
of malathion poison were determined by HPLC instrument and then compared before and after the irradiation.
FINDINGS: The results of the present study at different concentrations, times and pH show that the minimum
reduction of malathion occurs at the time period of 10 min ( %46) and the maximum reduction at the time period of 60
min (%87.25) (p<0.05). Also, the effectiveness of irradiation process decreases (from 93 to 87.25%) with increasing
the poison concentration (from 0.5 to 2mg/L) (p<0.001). On the other hand, the efficiency of the process increases with
pH increase.

CONCLUSION: The present study shows that applying UV irradiation for 60 min. with the concentration of 0.5 mg/l
and pH=9, has the most effectiveness on reducing malathion poison content of water. Therefore, the application of UV

reactors could be considered as an appropriate method for the treatment of waters contaminated with these poisons.

KEY WORDS: Water, Ultraviolet irradiation, Malathion.

“Corresponding Author;

Address: Department of Environmental Health Engineering, School of Public Health, Tehran University of Medical Sciences, Enghelab St., Tehran,
Iran

Tel: 98 21 66954234

E-mail: dehghanihadi @yahoo.com



WA ol /Y sl 37 / w23l 093 ( b (S5 pole oSl dloxe

e g Slims (eolaseso ¢ yiinly (lagsy 5l ealizel b Ol I esVle s Lisu il e

References

1.Hejazinejad FS, Hormozi B, Abtahi FS, Sanchooli R. A critique of pesticides use in the province of Golestan from
2003-2005. J Water Environ 2004;66:37-44. [in Persian]

2.Pourahmad J. General toxicology.1st ed. Tehran: Samt Publication 2006; pp: 104-20. [in Persian]

3.Tarahi S. Survey and determination of used pesticides residue concentration (malathion, diazinon and metasystox) in
the water of Nahand river. Thesis of Tehran University of Medical Sciences 2002. [in Persian]

4 Reichenberger S, Bach M, Skitschak A, Frede H. Mitigation strategies to reduce pesticide inputs into ground and
surface water and their effectiveness; A review. Sci Total Environ 2007;384( 1-3):1-35.

5.Agarwal HC. Pesticide pollution of water. 3rd ed. New York: McGraw Hill Co 1991; pp: 204-20.

6.Rauh A, Garfinkel R, Perera P, et al. Impact of prenatal chlorpyrifos exposure on neurodevelopment in the first 3
years of life among inner-city children. Pediatrics 2006;118(6):1845-59.

7.Shokrzadeh M, Ebadi AG. Investigating and measurement of residues of chlorobenzilate (organochlorine pesticides) in four
species of the most consumed fishes in Caspian sea (Iran). Pakistan J Nutr 5 (1): 68-70, 2006

8.Honarpajoh K. Survey and determination of organophosphorus insecticides of malathion and diazinon in water of
Karaj Amir Kabir Dam. Thesis of Tehran University of Medical Sciences 2003. [in Persian]

9.Shayeghi M, Khoobdel M, Vatandoost H. Determination of organophosphorus insecticides (malathion and diazinon)
residue in the drinking water. Pak J Biol Sci 2007;10(17):2900-4.

10.Shayeghi M, Darabi H, Abtahi Hoseini M, Sadeghi M, Pakbaz F, Golestaneh R. Assessment of persistence and
residue of diazinon and malathion in three rivers (Mond, Shahpour and Dalaky) of Bushehr Province; 2004-2005. Iran
South Med J 2007;1(10):54-60. [in Persian]

11.Shayeghi M, Shahtaheri SJ, Selsele M. Phosphorus insecticides residues in Mazandaran river waters, Iran. Iran J
Public Health 2001;30(3-4):115-19.

12.Francis C. Nanotechnology for environmental remediation. 1st ed. New York: Spring 2006; pp: 12-19.

13.Burrows HD, Canle LM, Santaballa JA, Steenken S. Reaction pathways and mechanisms of photodegradation of
pesticides. J Photochem Photobiol B 2002;67(2):71-108.

14.Vaezi F, Bazrafshan E. Ultraviolet irradiation and its application in water and wastewater disinfection and treatment.
Ist ed. Tehran: Andishmand Publication 2008; pp: 50-65. [in Persian]

15.Héquet V, Gonzalez C, Le-Cloirec P. Photochemical processes for atrazine degradation: Methodological approach.
Water Res 2001;35(18):4253-60.

16.Bavcon Kralj M, Franko M, TrebSe P. Photodegradation of organophosphorus insecticides— investigations of
products and their toxicity using gas chromatography-mass spectrometry and AChE-thermal lens spectrometric
bioassay. Chemosphere 2007;67(1):99-107.

17. Samanidou V, Fytianos K, Pfister G, Bahadir M. Photochemical decomposition of carbamate pesticides in natural
waters on northern Greece. Sci Total Environ 1988;76(1):85-92.

18.Huston PL, Pignatello JJ. Degradation of selected pesticide active ingredients and commercial formulations in water
by the photo-assisted fenton reaction. Water Res 1999;33(5):1238-46.

19.APHA/AWWA/WEF. Standard methods for the examination of water and wastewater. 20th ed. Washington, DC
1998; pp: 1100-20.

20.Khodadadi M. Determination of pesticides residue concentration in Hamadan drinking water resources and
comparison of removal efficiencies of it by application of PAC and Advance oxidation by O;/UV. Thesis of Hamadan
University of Medical Sciences 2008. [in Persian]

21.Lafi WK, Al-Qodah Z. Combined advanced oxidation and biological treatment processes for the removal of

pesticides from aqueous solutions. J Hazard Mater 2006;137(1):489-97.



J Babol Univ Med Sci; 14(Suppl 1); Winter 2012

The Effectiveness of Eliminating Malathion from ...; M.H. Dehghani, et al

22. Maldonado MI, Malato S, Pereze Estrada LA, et al. Partial degradation of five pesticides and an industrial pollutant
by ozonation in a pilot-plant scale reactor. J] Hazard Mater 2006;138(2):363-9.

23.Freed VH, Chiou CT, Schmedding DW. Degradation of selected organophosphate pesticides in water and soil. J
Agric Food Chem 1979;27(4):706-8.

24 Badawy MI, Ghaly MY, Gad-Allah TA. Advanced oxidation processes for the removal of organophosphorus
pesticides from wastewater. Desalination 2006;194(1-3):166-75.



