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ABSTRACT

Fillers have been used for printing paper to improve printability, sheet formation and optical properties
and to reduce production costs by replacing expensive wood pulps. However, an increased filler content
will decrease paper strength because filler particles interfere with fiber-fiber bonding. In order to increase
filler content without sacrificing too much paper strength in high filler content papers, the surface of pre-
cipitated calcium carbonate (PCC) has been modified by adsorbing anionic polyacrylamide and cationic
starch in series. The adsorbed polymer layers would enhance interactions between the filler surface and
the fiber surface, improving internal bonding. It was found that the modified PCC increased paper
strength at a given filler content compared to the coventional method. Negligible differences in optical
properties and formation of paper, filler and fines retention and drainage on the wire section were ob-
served between the modified and the conventional PCC. However, the decreased bulk of paper was ob-

served when the modified PCC was used.
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Fig. 1. Effect of modified PCC by A-PAM and
C-starch on formation. R.A.: Retention
aids.
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Fig. 2. Effect of modified PCC by A-PAM and
C-starch on tensile strength.
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Fig. 3. Effect of modified PCC by A-PAM and
C-starch on burst strength.

e

N
=)
BN
ok
Ho

HE . £o]7|& 45(1) 2013

ofr

t
o 24 A 3§ F7hel hE Fol o] FEA 54
S Uef ek G OR 249 SR g0l 3
45 Fol9 FuE YL U BEFHAE A3
S Skt S A9, TNAE FRAE ALg o] 24
® o gE, WeEs AYE 31
2 ol et st (Figs. 2-4). 7)) 4

Figs. 2-59] 7145 PCCe} 1] 7] 2 5 POCE A&
g
=

o N orE

B ol ofn

o ¥ HI rH 2

ry
N
)
o
ol
4t
=
L
ol ©:
ox
2,
Ar o
o,
[0 g 2

HI Jo oy flo
>

ofy
= o
o

S~

el

oo

ol

e

°
BN
o
Lo
tof
T

—=

o lo
o[N o
N
> 2
o
rir ofw
Ry
rol, =
w o
N
o T
2N
jﬂ =
_l\:’,
>
1o
off
H1
~
r
k-3
2

—O— Conventional

—— Conventional + R.A.
40 1 —w— Modified

—— Modified + RA.

o}
o
IS
=)
3
g 30
c
o
3
S 20
o
(=)
£
S 10 A
o
'
0 : . ; ‘ .
0 5 10 15 20 25 30

Ash content (%)

Fig. 4. Effect of modified PCC by A-PAM and
C-starch on folding endurance.
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Fig. S. Effect of modified PCC by A-PAM and
C-starch on tear strength.
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C-starch on bulk.
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Fig. 8. Effect of modified PCC by A-PAM and
C-starch on opacity.
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Fig. 9. Effect of modified PCC by A-PAM and
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Az - 24 W . Fo]7]& 45(1) 2013
PCC mo| ool &4 AR 02 T o] o] 24
He M 2l A7 A 1go] Z7HE 7] fE
o & woE nfdE PCC FH-L okt S
o] A A Tt okt ol o] 2H-g-51 a1, whaha] A
Hog Hfg 219 PCC FHE FhasA Hof, B
FErt AT Aolg BE ok RRAE A
Lo AF-u| A3 HHA Q] BR7IF 578 L a)
ghA W0 B = F A5 WolA & A o] BAEH
(Fig. 9). o] &= /A H Z2HA Y F¢-= HRFHAE
Arg-tojof 2HT HRE AL 4= 9lth= A& oujst
o} Ak o] et A A A A7) A 9] A -0 BHFEFAA
IAQAS LAY AR ARHL ERFFAAE
ARS8t Ao MAE SHA Y] FE S J g BE Y
x] O}okq

Spojoj o Ao Epre

air permeability)E =4 3}o] ¥

RDAO|| A 9] FAP(final
37bst9le} (Fig. 10).

I%Rﬂ*ﬂﬂéoﬁﬂﬂﬂiﬂﬁﬁ¢€Eﬂbﬂ
2 ojujaich REFAA S AETA e Aol 3
ﬂﬂmﬂﬂﬂ ol 8|2 2 B 2k
8)5-go] Z7Heo] whet FAP gt % /b8t o] &
ﬂﬂ%ﬁaﬂxﬂﬁ,wﬁﬂﬁﬁ%4ﬂﬂHEJ
O)% ARG ot T £ LB 7] RO AR
Aok BR PR S G 440 ST F A
o) &4, e FAA 9 A EHo 9 F2ko] o)
A g4 &7} Z7hekT, ATHA © 2 FAP g2 245
et WA FAAE AHE3E 7 9o FAP gto] 25
o}, B Aol BA A kol
100
—_ —O— Conventional
7 —/— Conventional + R.A.
E 807~ Modified
Z —— Modified + R.A.
% 60 -
[0
£
o 40 -
o
<
T 20 m
=
0 . . : : .
0 5 10 15 20 25 30

Ash content (%)

Fig. 10. Effect of modified PCC by A-PAM and
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