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Preflocculation of GCC with Cationic PAM and Cationic Starch
and the Influence of Their Dosage and Shear Rate on Prefloc Size

+
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ABSTRACT

Increasing the filler content of sheet provides an opportunity for saving production cost
through fiber replacement with relatively low-priced filler. But increasing the filler content
tends to decrease the strength of paper and filler retention. To overcome these problems,
preflocculation technology of fillers has been suggested. To evaluate the effect cationic
polymers on the size and size distribution of preflocculated GCC and their shear stability,
cationic PAM and cationic starch were used. Results showed that cationic PAM formed
large prefloc at low dosage. It was required to add 15 times as high as cationic starch
to cationic PAM to obtain the same size prefloc. But preflocs formed with cationic starch
was superior in shear stability to those formed with cationic PAM. With the increase
of shear rate the size of preflocs decreased. Greater amount of small preflocs or un-
flocculated fillers was observed when the dosage of polymers was low and this ended
up low ash retention in handsheets.
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Table 1. Properties of hardwood bleached kraft

pulp
Ash content ISO brightness Initial freeness
(%) (%) (mL CSF)
0.05 86.0 670

Table 2. Properties of ground calcium carbonate

Mean size ISO brightness Zeta-potential
(m) (%) (mV)
1545 96.3 -176
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Table 3. Propetties of cationic polymer
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2.2.4 Filler mixing cell &=t

Viscosity (cPs at 0.5%, 25C)

Charge density (meq/g)

1375
280.0

C-PAM
C-starch

1.37
0.32
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Fig. 1. Schematics of the filler mixing cell and
DDJ.
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Fig. 2. The size distribution of GCC.
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Fig. 3. The size distribution of prefloc at C-PAM

0.02%
[
—&—0.06-1k
—¥—0.06-2k
—o—0.06-3k
4 3
R
)
£
>
3
2 !
0 Hooxd
0.1 1 10 100 1000 10000

P arficle size, ym

Fig. 5. The size distribution of prefloc at C-PAM
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Fig. 4. The size distribution of prefloc at C-PAM
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Fig. 6. The size distribution of prefloc at C-starch
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Table 4. The mean size and standard deviation of prefloc
Polymer dosage 1000 rpm 2000 rpm 3000 rpm
C-PAM Mean size (um) 114 52 25
0.02% St. Dev. 277 133 67
C-PAM Mean size (um) 170 95 62
0.04% St. Dev. 393 199 144
C-PAM Mean size (um) 266 166 84
0.06% St. Dev. 462 306 159
C-starch Mean size (um) 345 141 96
0.8% STDEV 410 179 124
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Table 5. The reduction of mean size and standard deviation of prefloc as a function of agitation speed

Polymer dosage 2000 rpm 3000 rpm Reduction(%)
C-PAM Mean size (um) 166 34 49.4
0.06% St. Dev. 306 159 480
C-starch Mean size (um) 141 96 319
0.8% St. Dev. 179 124 30.7
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Fig. 8. Ash content in a sheet as a function of
filler loading at C-PAM 0.02%
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Fig. 10. Ash content in a sheet as a function of
filler loading at C-PAM 0.06%
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