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Enhancement of Coagulation and Flocculation Efficiencies by Ultrasonic Chemical Spray

Nozzle 1
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ABSTRACT : To establish low-cost and high efficiency water treatment process, feasibility of applying ultrasonic spray nozzle for
chemical injection was evaluated. Ultrasonic spray nozzle was manufactured using piezoelectric ceramics. Treatment efficiencies of conta-
minants by ultrasonic spray nozzle were compared with conventional chemical mixing such as back-mixing.

It was found out that the rate of chemical diffusion rate by ultrasonic spray nozzle was faster than by back-mixing method. Removal effi-
ciencies of various contaminants, such as turbidity, organics and microorganism by ultrasonic spray nozzle were also higher than by back-
mixing method.

By adapting ultrasonic spray nozzle in coagulant injection process, it can be prevented that the decline of treatment efficiency by coagu-
lant overdose. The amount of coagulant can be reduced by applying ultrasonic spray nozzle in water treatment. Along with these advan-
tages chemical mixing chamber is not required if ultrasonic spray nozzle is adapted.

From these results, it can be concluded that chemical injection by ultrasonic spray nozzle is an economical and highly efficient device for
coagulant mixing.
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Fig. 1. Schematic diagram of uitrasonic spray nozzle.
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Fig. 2. Picture of continuous-flow reactor.
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Table 1. Velocity gradient(G) and input power(P)
Velocity gradient(G) Input Power(P)

fw_[_P_ _ CpxpxAx)’
G “ vV p= 2

Cp = 1.8 for flat blade

A = blade surface area, m’

V = volum of reactor, m’ © = density of fluid, ke/m’
w = viscocity of water, kefm - sec ) = 0.75 X blade speed, m/sec

G = velocity gradient, sec’
P = power input, N - m/sec
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Table 2. Analytical methods

Classification Analytical Methods
Turbidity Nephelometric Method
Particle size Electrical Sensing Zone Method
uv UV Spectrophotometer
Organic . (8452A, Hewlett Packard)
matters TOC Persulfate-Ultraviolet Oxidaton Method
DOC Persulfate-Ultraviolet Oxidaton Method
General bacill Pour Plant Method
Micro- | ooral bactius (Standard Method, 9251B)
organism Ecoli Membrane Filter Method
) (Standard Method, 9222B)

Table 3. Electronic properties of PZT

ds3 o
Fr(KHz) | Zr(£2) | Fa(KHz) | C(pf) | Om (10Pm/w) Kp(%)
56.23 18.56 66.06 | 378 | 1465 351 58.05
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