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Characterigtics of coagulants dispersion within In-Line Orifice Mixer
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Abstract
In a water treatment process a complete and homogeneous dispersion of the coagulants in the raw water could be most

important factor. This research was performed to evaluate coagulation performance of the in-ine-orifice mixer which was
recently introduced as a rapid mixing device. The test was to determine the actual coagulant dispersion distribution on the
overall cross-section at a distance of 1.6~3D from the chemical injection point by measuring zeta potential. From the results of
zeta potential test, it was shown that the coagulant dispersion within the in-line orifice mixer was occurred very unevenly. The
results have confirmed that it is necessary to increase the velocity of coagulants injection or pressurized water rates, in order to

reduce nonuniform distribution of chemicals.
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Fig. 1. Schematic diagram of In—line Orifice Mixer.
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Fig. 2. Installation of an orifice plate within the pipe.
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Fig. 3. Schematic diagram of sampling points of grid iron
sampler in DH WTP.
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Fig. 4. Schematic diagram of sampling points of grid iron
sampler in GM WTP,
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Fig. 5. Schematic diagrams of Mixing & coagulation process and
sampling points.
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Fig. 7. Zeta potential distribution diagram after retrofitting.
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Fig. 8. Zeta potential distribution diagram in each G value.
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Table 2. The results of zeta potential measurement before and
after retrofitting in DH WTP(mv)

Design Operation Alter

condition condition retrofitting
Max 22.2 20.7 5.20
Min -14.5 -16.0 -17.2
Ave -3.50 -1.30 -8.80
Stdev 14.40 14.82 7.92




WipE=TRL =R
227 63, pp. 689-696, 128, 2008

) L) § ] . # = L
B R et EE |
5 e

i3 -~ Turk #1
" o T ik @7
_r

M ol el

. - - -

Fig. 10. Schematic diagram of Mixing & Coagulation process in
GM WTP,
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Fig. 11. Zeta potential distribution diagram before retrofitting.
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Fig. 12. In line orifice mixer before retrofitting.
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Table 3. Zeta potential results in each experimental conditions(mv)

Condition—1 Condition—2 Condition=3
(G=501sec!) | (G=1,163sec!) | (G=1,197sec")
Max 5.20 9.09 9.13
Min 412 -13.96 —14.45
Ave -6.95 -5.46 -5.41
Stdev 6.41 7.61 7.31

693 |



Journal of Korean Society of Water and Wastewater
Vol.22. No6. pp. 689-696 December. 2008

In Line Orifice MixerdlA{e| SEX EA2E EY

lank #32

Fig. 13. Zeta potential distribution diagram after retrofitting.
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Fig. 14. Streaming Current comparison in each mixing tank.
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Fig. 15. Coagulant dispersion diagram.
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