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Effect of Surfactants on UV-Activated Degradation of Dyes in Water Using Zinc Oxide
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Abstract

In this work, the effect of surfactants which are sodium dodecyl sulfate (SDS) (anionic surfactant), Triton X-
100 (nonionic surfactant) and cetyltrimethyl ammonium bromide (CTAB) (cationic surfactant) on

photocatalytic degradation of dyes by ZnO was investigated. An Acid dye which is an anionic dye (TS/Acid

]
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Fast Red N3B; Acid Red 131), a basic dye which is a cationic dye (200% Cationic Red GTL; Basic Red 18)
and a disperse dye which is a nonionic dye (LONSPERSE Red 5 BL 100%; Disperse Red 167) were used as
model dyes in the test of degradation efficiencies. 0.1 g/ml ZnO was added into dye solution with dye
concentration of 10 ppm and the loading of surfactant in the dye solution was adjusted to be 50 ppm, 0.9 times
CMC and 1.5 times CMC. The experiment was done under 10 Watt power of 365 nm UV-A lamp for 2.5
hours. The remaining concentration of dyes in solution was determined by Spectrophotometer. It was verified
that adding Triton-X 100 (nonionic surfactant) at all concentrations yielded much higher photodegradation
efficiencies for all dyes compared with those without surfactant while adding SDS (anionic surfactant) and
CTAB (cationic surfactant) at all three concentrations lowered the degradation efficiencies for both acid dye
and basic dye compared with those without surfactant. In contrast, when adding all types of surfactants at all

three concentrations in disperse dye solution, photodegradation efficiencies were much boosted compared with

those without surfactant.

Keywords : Photodegradation: Photocatalyst: Dye: Surfactant: Zinc Oxide: Critical micelle concentration (CMC)
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k, (hr') R’ k (Lmg" hr') R’
A (acid dye) 0.2226 0.985 0.0288 0.977
A-CTAB 50ppm 0.0632 0.936 0.0074 0.929
A-CTAB 0.9C 0.0731 0.983 0.0062 0.979
A-CTAB 1.5C 0.0750 0.981 0.0085 0.973
A-SDS 50ppm 0.0974 0.983 0.0120 0.990
A-SDS 0.9C 0.0405 0.946 0.0004 0.945
A-SDS 1.5C 0.0255 0.958 0.0027 0.955
A-TX 50ppm 0.3209 0.976 0.0537 0.994
A-TX 0.9C 0.2766 0.942 0.0461 0.938
A-TX 1.5C 0.3159 0.974 0.0426 0.984
B (Basic Dye) 0.3094 0.983 0.0470 0.956
B-CTAB 50ppm 0.2123 0.983 0.0252 0.965
B-CTAB 0.9C 0.0900 0.989 0.0102 0.991
B-CTAB 1.5C 0.0918 0.993 0.0098 0.989
B-SDS 50ppm 0.2673 0.954 0.0273 0.935
B-SDS 0.9C 0.1669 0.908 0.0237 0.970
B-SDS 1.5C 0.0602 0.953 0.0055 0.957
B-TX 50ppm 0.3482 0.972 0.0497 0.929
B-TX 0.9C 0.3024 0.984 0.0464 0.944
B-TX 1.5C 0.3305 0.981 0.0493 0.979
D (Disperse Dye) 0.0441 0.928 0.0050 0.923
D-CTAB 50ppm 0.0998 0.943 0.0100 0.939
D-CTAB 0.9C 0.1837 0.935 0.0236 0.938
D-CTAB 1.5C 0.2652 0.960 0.0389 0.987
D-SDS 50ppm 0.0552 0.957 0.0056 0.952
D-SDS 0.9C 0.1143 0.940 0.0133 0.928
D-SDS 1.5C 0.0589 0.965 0.0064 0.959
D-TX 50ppm 0.0637 0.951 0.0070 0.955
D-TX 0.9C 0.1191 0.928 0.0132 0.939
D-TX 1.5C 0.1590 0.938 0.0229 0.950
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acid dye uag disperse dye @1UA1AU HAZWUN
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AMZATINGITeV0VOUAMDIEN Loxley Public
Co., Lud. Ml¥Amenaszioyninieionnlye
nazu3im neuduiaiifa $1da fil¥aaw
PYIATIZY AU TS/Acid Fast Red N3B (Acid dye;
AR131), @801 200% Cationic Red GTL (Basic dye,
BR18), @60y LONSPERSE Red 5 BL 100%
(Disperse dye; DR167)
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