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Flocculation of Kaolin Suspension by Aluminum-Gelatin Composite Flocculant

Rino TsukiMUurA", Hideshi SEkr” and Hideo MARUYAMA?

Abstract

The flocculation ability of aluminum-gelatin (Al-GL) composite flocculant was examined with kaolin suspensions as func-
tions of Al concentration (Cyy), GL concentration (Cg; ) and pH.  The flocculation performance was evaluated in terms of super-
natant clarity or clarification efficiency (CE) on jar-test. Under the condition at Cs < 2.0 mM and pH 7 % 0.5, the ratio, Cx/Cay,
was the major factor affecting the flocculation performance of Al-GL composite flocculant.  CE increased sharply with increas-
ing Ca/Cqr at Ca/Car < 20 mmol/g, and decreased gradually at Ca/Cgr > 20 mmol/g.  CE increased sharply with increasing pH
from pH 4 to pH 5, and decreased sharply with pH from pH 8 to pH 9. Based on the experimental results and the calculated
distribution of hydrolysis products of Al(III), the flocculation mechanism of kaolin by Al-GL composite flocculant was discussed.
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Fig. 1. Size distribution curves of kaolin, (a) frequency, (b)

cumulative passing.
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Fig.2.  Flocculation of kaolin suspension by Al-GL composite
flocculant.  Effect of the order of addition of aluminum
(Al), gelatin (GL), and sodium carbonate as pH adjuster
(PH) on the clarification efficiency (CE). Concentra-
tions of kaolin and aluminum were 3.0 g/L and 1.0 mM,
respectively. The subscript “mix” means a preliminary
mixed solution.
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Fig. 3. Flocculation of kaolin suspension by Al-GL composite
flocculant.  Effect of the concentrations of Al (Cy;) and
GL (Cqp) on the clarification efficiency at pH 7 = 0.5.
The concentration of kaolin was 3.0 g/L.
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Fig. 4. Replot of Fig. 3 as a function of molar ratio of Al to GL,

Ca/Cqr.  Fig. 4b is a partial enlarged view of Fig. 4a.
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Fig. 5. Flocculation of kaolin suspension by Al-GL composite

flocculant. Effect of pH on CE. The concentrations of
Al, GL, and kaolin were 1.0 mM, 0.025 g/L, and 3.0 g/L,
respectively.

X (3)-(9) DFATRIFR & Table 1 78 L 72 PATE %2 WV,
HRH D4 ALEE R Fig 4 LA L 1.omM & LCEI L7
AL TEAFRED 34 iR % Fig. 6 1283 & ALVARLOD /3 A5
RIE, BAAHEE L TOELVSERTIEIRL, Al &Rl |
TBIVGERTHE LIz, BT, pH4-5 122 CTEZ
% (aﬁifr AP 225 AlOOH), ICANEED Y, I
pH7 F TIEIT 100% % 5 5, )m'J'I‘éﬂzfi pH 7
MET (Uz V3 % Al0,0H); 12 B b o T A(OH); &

Table 1 Stability constants for hydrolysis
products of AI(TIT).
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Fig. 6. Distribution of hydrolysis products of Al in 1.0 mM
AI(III) solution.
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Fig. 7. Comparison of CE shown in Fig. 5 and the calculated dis-
tribution curves of Al(III) hydrolysis products shown in

Fig. 6.
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and 0.025 g/L, respectively.
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Table2 Charge status of kaolin, gelatin and hydrolysis products of AI(III).
a) Charge status of kaolin, GL and Al species

ofﬁgj pH<4 pH5 pH6 pH7 pH8 pHY pH>10
Kaolin 3-4 @ e e e e e e
Al1304(OH)2s™*  4-5  none @ @ ® @ none none
Al(OH)3 none none none none non-ion non-ion none
Sﬁﬁsoits):r 85-9 none ® @® @® @& © O
GL 4-5 o o S] S] E © S]
@ positive charge, &: negative charge, none: negligible small
b) Optimal pH for flocculation
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GL 4G T 5 2 & CHRERPKECHET 5. Lo,
Al & +PH A1 + GL B ONES R DRI R TH 5 2 &
IZHLTH %,

FARIZ, [GL A+ Al ¥ + PH A O NI AINT %
E D BENE D] L) FER ) IOV T BRI
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WkEz 5hb,
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