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Abstract
Effects of alum dosage on the particle growth were investigated by monitoring particle counts in a rapid

mixing process. Kaolin was used for turbid water sample and several other chemicals were added to adjust
pH and ionic strength. The range of velocity gradient and mixing time applied for rapid mixing were 200~
300sec™t and 30~180 sec, respectively. Particle distribution in the synthetic water sample was close to the
naturat water where their turbidity was same. The number of particles in the range of 10.0~12.0um
increased rapidly with rapid mixing time at alum dose of 20mg/L, however, the number of 8.0-9.0um
particles increased at alum dose of 50mg/L. The number of 14.0~25.0um particles at alum dose of
20mg/L was 10 times higher than them at alum dose of 50mg/L. Dominant particle growth was monitored
at the lower alum dose than the optimum dose from a jar test at an extended rapid mixing time (about 120
sec). The number of 8.0~14.0um particles was lower both at a higher alum doses and higher G values. At
G value of 200 sec™ and at alum dose of 10-20mg/L, residual turbidity was lower as the mixing time
increased. But at alum dose above 40mg/L and at same G value, lower residual turbidity occurred in a
short rapid mixing time. Low residual turbidity at G value of 300sec™ occurred both at lower alum doses

and at shorter mixing time comparing to the results at G value of 200sec™.

Key words: Rapid mixing, particle growth, alum dosage, velocity gradient (G), mixing time
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Table. 1. Raw water quality

ltemn Synthetic raw water Natural raw water
Turbidity (NTU) 10 10

pH 7.75 8.14
Temp. (°C) 20.0 22
Alkalinity (mg/L as CaCQ,) 50~55 45~50
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Fig. 1. 2-liter square jar for bench scale test (Phipps & Bird).
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Fig. 2. Velocity gradient (G value) according to RPM for 2-liter jar
(Phipps & Bird).
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Table 2. Experiment condition

ltem

Rapid mix velocity gradient (sec™) 200, 300
Slow mix velocity gradient (sec™) 20
Slow mix velocity (RPM) 45
Rapid mix time (seconds) 10~180
Slow mix time (minutes) 10
Sedimentation time (minutes) 30
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Fig. 3. Particle size distribution of the synthetic raw water and
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