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Abstract: In this paper, we investigated the retention amounts(ash contents) according to the addition amounts of reten-
tion aid and calcium carbonate and compared the mechanical and optical properties of sheets under the same ash content. As
the addition amounts of retention aid increase, the retention of calcium carbonate, that is, ash contents of sheets increase in
all retention system. In this case, the sheets included ash content as already expected is produced by adjusting the addition a-
mounts of retention aid and calcium carbonate. Tensile index, burst index, tear index, internal bonding strength of sheets
straightly decrease as the ash content of sheets increases. Especially, in the same ash content, all sorts of strength are high in
compozil system, low in dual polymer system. Opacity increases along with according to the increase of ash content, and is
high in hydrocol system, the worst in dual polymer system. In equal opacity, the strength of paper decreases compozil,
hydrocol, and dual polymer system in order. But to judge the superiority or inferiority of retention aids, it should consider the
various factors such as the optimum production and process conditions besides the retention amounts of filler and the sheet

strength.
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Table 1. Examples of Retention System

Retention Chemicals

system

Dual- (+)PAM/(-)PAM[2-4]
polymer (+)PEI/(-)PAM[5, 6]

(+)PAM/(-)PEI[6, 7]

Microparticle

Compozil (+ )starch/(-)colloidal silica[ 8-10],
(+)PAM/(-)colloidal silica[ 11-13],
(+ )starch/(-)poly silicate microgel[ 1]
Hydrocol (+)PAM/(-)bentonite[ 3, 8, 13],
Others (+)starch/(-)bentonite[11, 13]

(+ )starch/H,S0,+NaOH[ 14 ],

(+)starch/PAM[10]
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Table 2. Physical and Chemical Properties of Calci-
um Carbonate

Test Test item Unit
Brightness % 91
325mesh res. % 0.02
Physical Diameter Ave. #m 3.2
prop. Moisture con. % <0.3
pH 8.8
Ca0 % 54.7
ALO, % 0.13
Fe,0s % 0.14
Chemical Si0, % 1.12
prop. MgO % 0.18
[gnition loss % 43.30
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Table 3. The Addition Amounts of Retention Aid
and Calcium Carbonate Required to Paper
Production with Fixed ash Contents

Ash Addition Retention system (%)

content  of Dual polymer Compozl Hydrocol

paper  GCC (+)PAM/ (+)Starch/ (+)PAM/
(%) (%) (-)PAM (-)Colloidal silica (-)Mod. bentonite

11 20 - 0.1/1.0 -

12 20 0.02/0.02 0.4/0.5 0.5/0.05
0.02/0.06, 0.5/0.2,

15 20 0.04/0.04 0.2/1.0 2.0/0.1

16 20 0.06/0.04 0.4/1.5 1.0/0.2

17 20 0.06,/0.06 - -

16 30 - 0.1/1.0 -

17 30 - 0.2/0.5 0.5/0.05

18 30 0.02/0.02 0.4/0.5 1.0/0.05
0.02/0.04,

20 30 0.06/0.02 0.2/1.5 0.5/0.1

22 30 0.02/0.06 0.4/1.0 2.0/0.1

25 30 0.06/0.06 0.4/1.5 2.0/0.2
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Fig. 1. Tensile index according to ash content in

various retention system.
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Fig. 2. Burst index according to ash content in vari-
ous retention system.
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Fig. 3. Tear index according to ash content in vari-

ous retention system.
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Fig. 4. Internal bonding strength according to ash

content in various retention system.
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Fig. 5. Opacity according to ash content in various
retention system.
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