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Mechanism and parameter optimization of ultrasonic fouling
suppression in ultraviolet disinfection system

CHEN Guang, ZHAO Zhiwei, LI Li
(College of Environment and Ecology, Chongqing University, Chongqing 400045, P. R. China)

Abstract: Ultraviolet disinfection technology has attracted more and more attention due to its advantages of no
need to add chemicals, broad-spectrum disinfection and less disinfection by-products. However, it is difficult to
guarantee the disinfection effect caused by the fouling of quartz sleeves, which has become a bottleneck
restricting the development of ultraviolet disinfection technology. In this study, a pilot test device was set up in
the ultraviolet disinfection channel of the sewage plant, and ultrasonic waves were used to inhibit the fouling of
quartz sleeves. Single factor experiments have determined that the appropriate ranges of ultrasonic power,
cleaning cycle, and ultrasonic time are 500-1 000 W, 0.5-1.0 d, and 20-40 min respectively; For quartz sleeves
with a service time of 0, 0.5, 1, 3, and 5 years, ultrasonic waves have a good fouling inhibition effect. In order
to further optimize the parameters, the Box-Behnken design method and the response surface analysis method

were used to optimize the main factors, and the response surface regression model and the optimal solution were
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obtained. The results show that the optimized process parameters of ultrasonic technology for fouling inhibition

and cleaning are ultrasonic power P=965 W, cleaning cycle T=0.5 days, ultrasonic time /=34 minutes, and

the maximum predicted relative ultraviolet intensity is 1.01. Through the statistical test, the model has a good fit,

and the predicted value of the relative ultraviolet intensity obtained under the optimized process conditions is close

to the experimental value with an error of 1.00%.

Keywords: ultrasound ; ultraviolet disinfection; quartz sleeve; fouling; response surface analysis method
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Fig. 5 SEM pictures of fouling on quartz sleeves under ultrasonic conditions
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Fig. 6 Effect of ultrasonic power on ultrasonic cleaning effect
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Fig.7 Effect of cleaning cycle on ultrasonic cleaning effect
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Fig. 9 [Effect of the service time of the quartz sleeve on the effect of ultrasonic cleaning
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% D)% P=965 W I A A T=0. 5 d, #8 75 i}
1] /=34 min, 15 $ 4 6 28 SR 5 fe RN 1. 01,

HE AR Ak 45 5, 25 6 B3 00 8 4% 45 1 L 15
BATH RS EOCR  75 EY)% P=965 W, 1§ Uk J4
W T=0.5d, #7500 /=34 min, 18478 75 3 %
BB SR 1R, e A5 B M R 2R AR
1..00, 5 090 & (% AH X i 22 24 1. 00 % , & W] i A% A
AE 5 AR 4 b 400 52 36 K04 L A DGR T 0, AT DOKS A
b 500w 7 (R o B SR FH T 9 0 R T R R
Tl A BB T A S80I A B

3 #ig

X 4 g 4 b R R B R KT
UL K R UK, HEAT T SN B AR G 0 R I
MG, BB LLT R 2T

D) Caf 32 T 1595 4 @ 5o v o L e e i3 49
£ 89%~91% ; Mn Mg .Fe.Zn #l A1%5 5 L&A,
9% ~11%.

2) B 7 AR T U RN R P I R] X R S i
T8 VERCR A WY S 19 52 T 5 A 9 25 A8 T ] D) 52 g
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% 47 %

BN UL BT A PSS Y AT AR A TR BERICR
3) A I AT LA S K 2 3 35 T SR i A
FEELE,
4) AR 4R e N7 TR 43 BT a5 R R T R R
J5 ER R I R] B R 5 R R I D S <R A I ] LA
WELW . RAEBIT A BRI P=965 W,
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