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Impact of Characteristics of Polymeric Al Coagulants PACI and Alum
on Membrane Flux and Fouling of Microfiltration
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Abstract

The objectives of this research are to investigate coagulation efficiencies of two coagulants I.e., alum and polyaluminum chloride
and to understand effects of the coagulants on membrane fouling in microfiltration. The turbidity of supernatant from alum
coagulation was increased with increasing doses whereas the turbidity from PACI coagulation was maintained at the low values.
The observed injection volume of PACI for the same removal was approximately 30 percent less than alum, which produced a
low sludge volume. The settling velocity of PACI flocs was greater than alum flocs. The results corresponded well with floc size
measurements. Flux decline from alum coagulation was significant due in part to small sizes of flocs. At the low dose, alum floc
had less specific cake resistance than PACI floc. However, as the dosage was increased, the increases in specific cake resistances
of alum was substantial. Alum coagulation pretreatment needs careful operation to reduce membrane fouling by flocs. In general,
PACI coagulants were more effective than alum coagulants for pretreatment of membrane processes because PACI showed the

better performance in coagulation and membrane fouling.
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Table 1. Characteristics of raw water in this study

Parameter (unit Feed water
T3} fluxidAart 2 Ao2 Yl (d 5, 2007). B3t il
20AS kst ©7/E8 AXa] A|HA] Golu= oA Turbidity (NTU) 46-54
20 ul Eglegto] Zr}ale)| ule} uk B 225 o] ¥ pH 70-75
o3¢ PHozM o] FasdS A7) Bed UVass (om”) 0.027-0.086
ZAa 293 2= o)
=AE Ae 5 A DOC (mg/L) 1.40-185
} SUVA : 1.87-2.57
ool & @A7oIAE Alum 3 PACIE o] &30} thofet VA (Limormm °
oA = AN SAES U SHZE EXo| wlolw} Temperature (C) 10-15
Table 2. Characteristics of the coagulants used in this study
PACI Alum
AlLOs (%) 1.5 8
A7 (%) 70 -
pH (1%) 45 -
H|E (207C) 1.29 1.31
IEXt 4 85
T BEERT
CHEX 36 -
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Table 3. Operating conditions for ICP-OES

Descriptions Conditions
R.F.Generator 27.12MHz 0.05%(ISM band)
R.F.Power 1.2kW

Plasma torch 3 concentric, fassel type
Conical Type
Plasma 15.0 L/min

Auxiliary 1.50 L/min

Nebulizer
Gas flow rate

MFC 7.0 L/min
Observation hight 15mm above load cail
Wavelength 167.019nm
Silt width Entrance: 20um
Exit: 30um
Torch unit Cyclonic chamber

3600/nm for 160 ~458nm
1800/nm for 458 ~850nm

Number of grooves

I - .
Pressure gauge C,lo Coagulationreactor

X e Data
2 0 Safety valve collection

i

Solution
reservoir

Konkuk
University

@0

Nitrogen gas Magnetic stirrer Dead-end module

Balance

Fig. 1. Schematic diagram for the dead end filtration system
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Fig. 2. Effects of coagulation on water qualities
(a) supernatant (b) unsettled water with flocs
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Fig. 3. Comparison of injection volume of Alum and PACI
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Fig. 4. Residual aluminium concentration after coagulation
(a)supernatant (b)unsettled water with flocs
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Fig. 5. Settling velocity of Alum and PACI flocs
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Fig. 6. Maximum length of Alum and PACI floc at different
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Fig. 7. Permeate flux decline of Alum coagulation
(a) supernatant (b) unsettied water with flocs
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Fig. 10. Membrane flux decline behaviors of unsettled waters
(with flocs) (a) 2mg [AFVL (b) 5mg [APIL
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Fig. 12. Specific cake resistances from unsettled waters with
flocs of Alum and PACI
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Nomenclature
J permeate flux (L -m “-h™ ")
A membrane area (m?)
Y permeate volume (m®)
t filtration time (sec)
fluid viscosity (kg/m - s)
K" empirical Kozeny constant
AP membrane pressure (kPa)
C cake mass per unit volume of
filtrate (kg - m™")
ac specific resistance (m - kg ')
Ru membrane resistance (m™")
R. cake resistance (m™")
R, total resistance (m %)
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