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The Effect of Coagulant Dosage on Characteristic Values of Filtration
(Aluminum Sulfate and Hara-Gairome Clay-Water Slurry)

Masao SamBuicHI, Hideo NaKAKURA and Kunihisa Osasa

Abstract

Filtration processes of Hara-Gairome clay-water slurry were studied by dosing aluminum sulfate as a
coagulant, to examine the effect of coagulant dosage on characteristics of filtration. With increasing the
dosage of coagulant, the average specific resistance of cake decreased and the optimum dosage was obserbed
as in the other coagulation operations. At the optimum condition, average specific resistance decreased until
one-third or -seventh of its original slurry.

In accord with the effect of coagulant dosages and pH values on &-potential and capillary suction time, it
was confirmed that principal mechanism in the coagulation was neutralization of surface electric charge on
the particles.

Even for such the coagulated slurry, the compression permeability tests gave rational experimental results.
Theoretically predicted values of filtration characteristics based on the compression-permeability data,
indicated favorable coincidence with the experimentally measured values of them.

A new conventional method was proposed to predict the filtration process of coagulated slurry based on the
process of original, non-dosed, slurry and CST measurement. In spite of rough estimation, the method might
be useful to predict the degree of improving filtration process. The calculated process and its experimental
values of dosed slurry were compared.

. # & 2. REZAKR

W, BEROME -« BT 0 v 2 2EORR
MErE® L TEEROBRMSLE S TFhATO
B3 UL dt s, BEROERINMSREEY — 2 0
HAEMS BHES L OFEMER S C OB BES &
BLTOAPICOLTIRBEDHISNTE ST, WA
FEA, A7) —8E, pH MUK FOREER 2 L b &
BLT, BEARMOEE MR T 20805
BrEZLND,

AT, HBEOEMREMESE < SN O e K
E—KRAT ) —CEBER L L TREE T L 2 = AR IR
U, EEAEMIEC R TEERRMOEE I H>»
TH~Te, 7, BEAEZRNL 25850 EEREE
BOMBMERIC OV T LRI LT,

b TR

2.1 RBEEBESIUSE
KERCHLFEANLR, Cx3-088025
U—21827:01, 228K - 3112 T5005R
MR LTRRA S Y —L L, EROEE, BE+H
L. AROFME % Table 1 (2R L 72,
Table1 Properties of Solid material

Name Hara Gairome Clay

True density
P =2600 kg/m?

of solid
<bSum 97%
Particle size <2 95
distribution* <1 91
<0.5 70

*Measured by hydrometer
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Fig. 2 Results of constant pressure filtration,
a vs. p (s=0.10)
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Table 2 Experimental constant of constant pres-
sure filtration

Average specific resistance a = a.p" [m/kg]

C:[mg/1] a n
””””””””” o T lazxwn o061
300 2.00x10%° 0.581
1480 3.85x10° 0.658
3010 5.06x10° 0.642
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Fig.3 Results of constant pressure filtration,
a vs. p (effect of slurry concentration)
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Table3 Experimental constant of compression
permeability tests

Equilibrium porosity
C,[mg/l] €:€o—€1pms [_J

Specific resistance
ao=atap’s [m/kg]

0 0.89 1.52x107% 0.26 5.0x10" 9.64Xx10° (.73
300 0.95 1.81X10% 0.25 3.0X10 4.57x10° (.77
1480 0.96 1.88x107% 0.23 1.0X10" 2.07x10° 0.79
3010 0.96 1.84x107* 0.24 2.0X10'* 2.61x10° 0.78
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A, =filtration area at filter medium [m?]
A. =permeating area of compression

permeability cell [m?]
C; =coagulant concentration (mg/1]
Cs =solids concentration [mg/1]
K =coefficient defined by Eq. (3) [m3s?/kg]
k  =Ruth’s coefficient of filtration at

constant pressure [m?/s]
L =cake thickness [m]
m =ratio of wet to dry cake mass [—]
n  =compressibility coefficient of cake [—]
p  =filtration pressure [Pa]
P =hydraulic pressure [Pa]
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ps =solid compressive pressure (Pa)
R, =resistance of a filter medium (1/m]
% =radius of sludge reservoir in CST

apparatus (m]
v  =radius of volume-measurement ring 1

in CST apparatus [m]
r, =radius of volume-measurement ring 2

in CST apparatus [m]
s =mass fraction of solids in a slurry (—]
#, =value of ue at the filter medium [m/s]
#. =apparent liquid velocity relative to

solids (m/s]
V  =total volume of filtrate [m?]
v =volume of filtrate per unit area

of filter medium [m3/m?]
v, =volume of filtrate saturating unit

area of paper in CST apparatus [m®/m?]

W =total mass of dry solids in a cake kgl

x  =distance from filter medium [m]
« =average specific resistance of cake
[m/kg]
e =local value of specific resistance of
cake (m/kg]
¢ =local value of porosity [—]
esv =average porosity of cake [—]
¢ =zeta potential [(mV]
§ =time [s]
fesr =capillary suction time [s]

§*r = capillary suction time of original

non-dosed slurry [s]
u  =viscosity of filtrate [Pa+s]
p =density of filtrate Tkg/m?]
p» =true density of solid particles [kg/m?]

@ =solid volume per unit area lying
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6)

7)

8)

10)

11

12)

13)
14)

=4 —FE - hE R - RIERFA

between the medium and an arbitrary

position in cake [m?/m?]

=total solid volume in cake per unit

sectional area [m?/m?]
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