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ABSTRACT

Fillers have been used for papermaking in order to enhance the optical properties, to improve sheet for-

mation, printability and dimensional stability and to reduce the furnish cost. However, filler particles in

paper interfere with fiber-fiber bonding, resulting in decreased paper strength. In order to increase filler

content in paper without sacrificing too much paper strength, dual addition technology of fillers was

investigated. As a first step, the effects of thick stock addition of fillers on paper properties and paper-

making process were elucidated. It was shown that thick stock addition of fillers could increase paper

strength at a given filler content. No significant adverse effects on formation, drainage and filler retention

were observed. However, bulk of paper was reduced with thick stock addition of fillers, which shall be

resolved with regulating other factors such as the mixing ratio of pulps and type of fillers.
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Fig. 1. Effect of thick stock loading on tensile
strength of paper. RA = retention aids.
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Fig. 2. Effect of thick stock loading on bursting
strength of paper. RA = retention aids.
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Fig. 3. Effect of thick stock loading on folding
strength of paper. RA = retention aids.
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Fig. 4. Effect of thick stock loading on internal

bonding strength of paper. RA = retention

aids.
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Fig. 5. Effect of thick stock loading on tearing
strength of paper. RA = retention aids.

=357 Hl%l 019 FE-&0] F7HE S -l ol
O M A= A A18] ZaskglTt (Fig. 6). E3L A5k A
23 d‘ﬂ = AHgske] Al xgk gk Fol o WAt A E e
A FHAHE AHEshe] A 2gt Fol e e Zlo] 3
e[k FARE S EES 7= FolE Hlalstd

3|5 %MM%Nﬁ%ﬂ+ﬂ4mﬂhl%aﬂyﬂ
A1.72 cm’/g 0. 2 10.88% A &, 3]2-80] 10.5%<] 7
©.1.90 cm’/gol| A 1.70 cm’/g ©. 2 10.53% A &, 3] &
£0] 15.7%9] A% 2.05 cm’/go] A 1.85 cm’/go &
9.76% A=, 3] E-80] 21.4%2] - 1.99 cm’/gol| A]
1.82 cm’/g O 2 8.54% A = 7+A3}9 e} o] = B H )
v o] 58 FHA geFe] SUtet At A Wl
Tt ag o2 uRE A o2 gk IHAE Fo

2.2
2.0 1 °\o\.
= 181 —_
(E D A
S 164
=
>
0 14 ) )
—CO— Thin stock loading
—/— Thick stock loading
1.2 { —@— Thin stock loading with RA
—&— Thick stock loading with RA
1.0 : . . ! ;
0 5 10 15 20 25 30

Ash content (%)

Fig. 6. Effect of thick stock loading on bulk of
paper. RA = retention aids.
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Fig. 7. Effect of thick stock loading on opacity
of paper. RA = retention aids.
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Fig. 8. Effect of thick stock loading on sheet
formation. RA = retention aids.

rr

FS Bt (Fig. 9). LEFHA S A}%}xl
o A e LA 2 S4& 8t
P AEEAR FAE s AR ;%711 o
2E, BEPAAE AL L Aol 2
|2 A5 AFEA R F4 Aolo] 2 Hol i
72| 7) gkokeh. Fig. 102 RDAS AL-§3ke] S g
epojoj o Ao Ee g vt Zoltt. Final air
permeability(FAP) ] 4] 7} W& 422 227} 2] i
A& ofulbe. BFFAE AL 392 AHEHA
he A8 2 vl ek, FHA) A7kl ks
K FAPS] 237} 71| Q). T3t WAkl 2 Al
AT A e A BT ESET} A
WA EFFA 7} fo]of Fof A o] Erepof v]
] S-S Hubbe®} Heitmanno]] o] 4 2 4 2] = o]

oo 52 ok

H3C on %

L o o o
oM. ol
N

e

i

100
80 4
;\? .\.—ﬁ
= 60 1
o
5
] 40 - M
3 o— A A
L 20 { —O~— Thin stock loading
—/— Thick stock loading
01 —@— Thin stock loading with RA
—A— Thick stock loading with RA
10 20 30 40 50

Filler addition (%)

Fig. 9. Effect of thick stock loading on filler
retention. RA = retention aids.
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