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Impact of Particle on UV Disinfection for Wastewater
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Abstract: Water samples with similar particle distribution were irradiated by low-pressure UV. Experiment results were input into the two-
kinetic model for calculation. The approach applied in this experiment allowed the assessment of the effect of particles on UV inactivation of FC
in their natural state. The results showed that FC concentration increased with the particle number. Particle significantly lowered the
inactivation rate of the indigenous FC in the secondary water with elevated particle content when the particle number was less than 10°CemL ™" .
On the other hand, the impact was not very significant when the particle number exceeded 10°C*mL ™" . Based on the calculation results of a
two-kinetic models for the different number of particles; the ratio of the FC which was difficult to inactivate was stable, while most of the FC
which were holed in the particles were easy to inactivate.
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Fig.1  Double-exponential model predictions for

varying levels of particles
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Table 1 Combined proportions of samples/mL

FE A C D E
A 000 0 333 667
C 0 1000 667 333
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Fig.2 Particles distribution of the four samples
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Table 2 Parameter of water samples

ZH C D E A
BRI x 10°/ComL™" 11,07 111.69  176.4 325.3
>15 pm 6.37  92.45 151.42  274.68
>31 pm 2.61  61.71 109.22  189.45
>63 pm 0.29 22.50 47.92 78.94
U /NTU 0.655  3.16 5.29 9.97
UVT/ % 73 72 70 68
TSS/mg* L.~ 0 9 18.5 31
FC/CFU= (100 mL) ™! 33500 62000 114000 190 000
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Fig.3  Relationship of particle and FC concentration
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Fig.4 UV response curve for FC
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Table 3 Model calculation results/mg* L~

SHKFE A E D C

Ny 162453 129 805 70259 45710
N, 290 218 114

ks 0.390473  0.465883  0.489516  0.816416
k, 0.016256  0.024317  0.031 099

N,/ N 0.18% 0.17% 0.16% 0.00%
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