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The Effects of Flocculation Operation Parameters
on the Aggregate Dynamics and Agglomeration Properties
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In Taiwan, highly turbid water disturbs
the drinking-water purification process.
One of major reasons is inefficient operation
of coagulation and flocculation. The
operation efficiency of sedimentation and

filtration is directly related to the
performance of coagulation and flocculation,
which has been proved criticd in the
performance of water treatment. In this
study, the effects of operational parameters
on the aggregate dynamics and
agglomeration properties in the flocculation
were evaluated.

We investigated the effects of
mixing conditions, geometric
parameters of the mixer and coagulant
types on the coagulation/flocculation
for highly turbid waters. First, the
effects of four mixing conditions were
evaluated by measuring residual
turbidity as well as particle number
between d = 0.2 mMm ~ 15 mm. The
impacts on the flocculation were also
observed by Photometric Dispersion
Analyzer (PDA). Next, three types of
commonly used mixer were applied.
The effects of mixer types on
coagulation were examined. Finally,
the residual turbidity followed various
mixing conditions and the flocs
settlement behaviors of two coagulants,
PACI and alum, were investigated.

The results show that mixing
conditions and mixer types contribute great
impact on coagul ation/floccul ation
/sedimentation.  In addition, comparing
with the PACI and alum coagulation, the
optimal operations are quite different due to
their specific characteristics.

Keyword: Coagulation, Flocculation,
Turbidity, PACI, Alum, Particle Counter
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nanofiltration
0.2 NTU
pH 6.5 20 mg/l as
CaCOg3 TOC NPDOC 0.4 mgll
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Type Rapid G Slow G Gt Condition
No. Mixing Val Mixing Value Value Simulated
Period ue Period s
1
Type 1 1 min 350 20 min 25 30,000 Good Rapid — Mixing
Poor Slow- Mixing
Type 2 1 min 0 20 min 25 30,000 Poor Rapid — Mixing
Good Slow- Mixing
Type 3 1 min 350 5 min 25 7,500 Good Rapid — Mixing
Poor Slow- Mixing
Type 4 1 min 0 5 min 25 7,500 Poor Rapid — Mixing
Poor Slow- Mixing
Mixing Rapid Mixing Rapid Slow
Equipment Velocity Mixing Mixing
Type (rpm) (sh Gt
Three Bladed
Propeller 300 160 32400
Six Bladed
Disk Turbine 100 160 32400
Simple Paddle 120 160 32400
18 15
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Residual Turbidity (NTU)

PACI Dosage (mg/l)

PACI

180 NTU)

= 0.5 mo/l

EZA 1 mg/l (PC)

—e— 0.5 mgll (

—A— 1 mg/l (RT)

PC)

RT)

14000

F 12000

F 10000

b 8000

F 6000

Particle Count (cnt/ml)

F 4000

F 2000

Type 1

PACI

Type 2

Type 3 Type 4

0.5 1 mg/l

Ratio

Residual Turbidity (NTU)

Residual Turbidity (NTU)

6

Residual Turbidity (NTU)

2.5 min

5.5 min

Type l

Time (min)

Type2 PACI
PDA Ratio

1 mg/l PACI

1500
Residual Turbidity
1 Particle Count
} F 1200
T % k900
§ F 600
] L1 L F 300
4
Three-blader Six-bladed disc Simple
Propeller Turbine Paddle

— —F
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TYPE 1

PACI

TYPE 2 TYPE 3 TYPE 4

alum

—0 - Alum (5 mg/l)
—4— PAC (1 mg/l)
—2 — Alum (8 mg/l)
—w— PAC (1.5 mg/l)

—e— PAC (0.5 mg/l)

—v— Alum (10 mg/l)

PACI

alum

Settling Time (min)

Particle Count (cnt/ml)
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