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Effect of Coagulation of Filler Particles on the
Dewatering and Drying of the Particles

Byoung-Tae Yoon™!, Say-Kyoun Ow*! and Yang Jeon™

ABSTRACT

This study was aimed to investigate any improvement of dewatering and energy saving on
the papermaking process when the various types of fillers were used, i.e., clay, talc and
grounded calcium carbonate (GCC). Cationic polyelectrolyte and alum coagulants neutralized
the surface charge of the filler particles and the filler particles were coagulated. The rates of
dewatering and drying were investigated.

The results indicated that clay tended to intense anion, while talc and GCC tended to anion
trend nearly to neutrality.

Clay and talc added with EPI-DMA, P-DADMAC and alum respectively as optimum levels
showed a significant efficiency on the dewatering and the turbidity dissipation. However, the
turbidity and dewatering rate of GCC decreased, when GCC was added with EPI-DMA and
P-DADMAC respectively.

Drying rate of clay was increased when coagulant added. However drying rates of talc and
GCC were not affected by coagulant, while the apprarent drying time of talc and GCC in the
absence of any coagulant was shorter than the clay in the presence of a coagulant.

The result confirmed that talc or GCC was more efficient than clay on the dewatering and
drying, which is consistent with a general knowledge in the collodal science.
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Table 1. Chemical compositions and general

propetrties of fillers
Properties Clay Talc GCC
Dp50(um) 6.1 14.1 4.3
Moisture content(%) 1.0 0.9 0.9
Whiteness 86 88 96
BET Surface Area(m%*g) 18.8 4.6 3.4

2.1.2 81|

+ Al AMEE SuAE Al 4E3 EPI-
DMA (Epichlorohydrine-dimethyl amine),
2332 p-DADMAC(Poly-dially dimethyl
ammonium chloride)& AFETH gaAle] o
Hbx ol 542 Table 29 2t}
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Table 2. General properties of coagulants
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Properties EPI-DMA p-DADMAC
Form Liquid Liquid
Charge (+) (+)
Density(g/cm?®) 1.15 1.13
Specific gravity 1.14+0.1 1.13

pH 3.0~4.0 4.0~5.0
Viscosity(cPs)(30 rpm. 217C) 400~800 800~1500

Molecular weight

50.000~100.000

50.000~100.000

2Atel 27| £

BAARRA AgR SERPE:
(Dp50)& <otrRr] 9t} Malvern ikl
Master Sizer® Z&3lgict, 1 24 A#E
Table 19 YeRASITE

3185

2.2.2 M35t &4

(71 CCT(Colloidal Charge Titration) &3

PVSK(Polyvinylsulfate-potassium salt),
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Table 3. Cationic demand of filler by coagulant addition

Cationic demand(meq/g)

0,

Coagulant Dosage(%) Clay Tale GO0

EPI-DAM 0.010 - 0.0 0.0
0.025 - (- 0.6 (=) 0.2
0.050 1.2 (-> 1.0 (=) 1.0
0.100 0.2 (-) 1.4 (-)1.6
0.125 (-) 3.2 - -
0.150 (=) 8.2 - -
0.200 (=) 9.2 - -

p-DADMAC 0.010 - (- 0.4 0.0
0.025 - (=) 0.8 (-) 0.4
0.050 - (=) 1.6 (=) 1.2
0.100 1.2 () 2.8 (-) 2.2
0.150 0.4 - -
0.175 (=) 7.2 - -
0.200 (-) 8.8 - -
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Fig. 1. Mobility of clay and talc on different

quantity of alum added.
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Fig. 2. Variation of drainage time and tur-
bidity when EPI-DMA and p-DAD-
MAC was added on clay.
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Fig. 3. Variation of drainage time and tur-
bidity when alum was added on clay.
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Fig. 5. Variation of drainage time and tur-
bidity when alum was added on talc.
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Fig. 4. Variation of drainage time and tur-
bidity when EPI-DMA and p-DAD-

MAC was added on talc.
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Fig. 6. Variation of drainage time and tur-
bidity when EPI-DMA and p-DAD-
MAC was added on CaCO,; filler.
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Fig. 7. Comparision of drying rate at various
dosage of coagulants on filler(4-7
micron).
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