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A B S T R AC T

The effect of different coagulants added to deionized water on ultraviolet (UV) light intensity at 
the wavelength of 253.7 nm was investigated in this study. It was demonstrated that iron salts 
had a greater negative effect on the UV transmittance (UVT) of the solution, but aluminum salts 
had little effect on the UVT of the solution except polyaluminium chloride (PAC). Polyferric 
sulfate (PFS) and PAC, as highly effective inorganic-polymer coagulants, had a greater negative 
effect on the UVT of the solution than the related metal salts. UV light attenuation of iron salts 
and aluminum salts existing in the solution were in good agreement with the Lambert-Beer 
law, except PAC and PFS. The UV absorption coeffi cients of different coagulants were obtained 
and compared below: PFS>FeCl3>Fe2(SO4)3>FeSO4>PAC>AlCl3>Al2(SO4)3. If the coagulation 
pretreatment with PFS was added before UV disinfection of water, it would lead to stronger UV 
light attenuation than that with PAC. It means that more UV light can reach and inactivate bac-
teria in water to accomplish a better water disinfection after coagulation with PAC, compared 
with PFS. Therefore, these results can give guidance on the coagulants used in the pretreatment 
before UV disinfection process.
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1. Introduction

Ultraviolet (UV) disinfection is being used increas-
ingly as an alternative to chlorine disinfection for the 
treatment of drinking water or wastewater [1,2]. The 
main advantage of this technology is the absence of toxic 
by-products which are usually generated and identifi ed 
during chlorine disinfection [3]. UV disinfection is also 
characterized as a short contact time and a more effi cient 
germicidal technology [4,5]. In addition, UV disinfec-
tion needs no addition of chemicals and does not alter 
water quality [6].

However, there are many factors which have effects 
on UV disinfection effi ciency. The most critical waste-
water quality parameter generally used in mathematical 
models describing UV disinfection effi ciency is the UV 
transmittance (UVT) of wastewater at 253.7 nm [7,8]. 
Other important water quality parameters that can affect 
UV disinfection performance include: suspended solids, 
turbidity, particle size distribution and colour [9]. The 
lower the UVT is, the lower UV disinfection effi ciency 
is. UVT is related to pretreatment, source and chemical 
composition of water. Some authors suggested the per-
formance of UV disinfection was infl uenced by water 
turbidity and UV lamp intensity, which may be reduced 
by lamp age and fouling caused by some compounds in 




