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Calendering Effects on the Properties of TiO, Highly
Loaded Paper

Se-Jung Oh*! and Yung-Bum Seo™?

ABSTRACT

Papers loaded with 10-40% TiO, by dry weight were calendered under the various combina-
tions of calendering conditions such as calender type, linear pressure, and roll temperature.
After being calendered, light scattering coefficient, surface roughness, density, and tensile
strength of the papers were measured and the results were summerized as follows:

1. To increase the light scattering coeffcient of TiO,-highly-loaded paper further by calender-
ing, the calender roll pressure and temperature should be kept low. Under these conditions,
the physical strength of the paper was not significantly affected.

2. At low roll temperature, soft nip calender and machine calender type showed the same
relationship between paper density and its roughness. At high roll temperature, soft nip cal-
ender type gave much lower roughness than machine calender type at the same density.

3. At high roll temperature of both calenders, the density as well as the tensile strength of
the TiO,-loaded paper was increased significantly.
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Table 1. Stock preparation (Unit: %)

Pulp 90, 80, 70, 60
TiO2 10, 20. 30, 40
Wet strength resin 0.344

ojzt 7ol £M3 ARE o]&3ld TAPPI
Standard T 205 om-889)] &A3ld HZF 80
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Table 2. Calendering conditions

Item M. C. S. C.
Roll type Steel-Steel Steel-Synthetic polymer
Roll 25(3%)-25(3H), 25(2)-25(31H),

temperature, T 100(745)-50(3H4%) 100(%5)-50(3H)
Linear pressure, 15, 30, 45, 15, 30, 45,
kg/cm 60, 75 60, 75
Number of nip 1
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Fig. 1. Effect of machine calendering on scat-
tering coefficient at roll temperature
25°C~25°C, linear pressure 15 kg/cm.
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Fig. 3. Effect of machine calendering on

breaking length at roll temperature
25°C~25°C, linear pressure 15 kg/cm.
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Fig. 2. Effect of machine calendering on scat-
tering coefficient at roll temperature
25°C~25°C, linear pressure 75 kg/cm.
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Fig. 4. Effect of machine calendering on
breaking length at roll temperature
25°C~25°C, linear pressure 75 kg/cm.
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Fig. 5. Effect of soft calendering on scatter-
ing coefficient at roll temperature
25°C~25°C, linear pressure 15 kg/cm.
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Fig. 7. Effect of soft calendering on breaking
length at roll temperature 25°C~25°C,
linear pressure 75 kg/cm.
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Fig. 6. Effect of soft calendering on scatter-
ing coefficient at roll temperature
25°C~25°C, linear pressure 75 kg/cm.
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Fig. 8. Effect of linear pressure on roughness
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Fig. 10. Effect of machine calendering on
scattering coefficient at roll tempera-
ture 100°C~50°C, linear pressure 15
kg/cm.

ez ook, oAl AT A¢
el vla] Aol F71EFE U=
I BRAAVE o Zhdte AY
Fig. 9914 & 4 %] "ol EHAAT] 9]
AN Lrt S7MESFE BHAA| 7 328
£ Ago] v xeH JEst ol F W BF
2e Urrt HEE AgE Fol AAHY S 3
g ARV E AY zol} glEE &
. & 29 257l 25CY We AU WY
upe} & zpolglol W=7t FhEel wet ¥ A
7|17} Aastke Aol e Aoz eyt

k! HI . Zo|7]& 30(4) 1998
—_— 7 M

E

2

8 6

=

[72]

v 5t

o

o

a

) ar

c

ey

[=

g ) L R
T o7 0.75 0.8 0.85 0.9 0.95

Density (g/cm?3)

|+ M.Calendering —@— S.Calendering I

Fig. 9. Roughness of calendered paper vs.
density of calendered paper of the
10% TiO, loaded paper at roll temper-

ature 25°C~25°C.
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Fig. 11. Effect of machine calendering on
scattering coefficient at roll tempera-
ture 100°C~50°C, linear pressure 75
kg/cm.
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Fig. 12. Effect of machine calendering on
breaking length at roll temperature
100°C~50°C, linear pressure 15 kg/cm.

H

£ Fig. 29 8] #ase o] & A& B

ek, olAe Fol) FHE FolA 4 AR
2 % e 3 AR gAsel eEst A
Aol <Jal ol SWA YAzt o] o] F
o7 gob W ARAFA Rehn IR 2
Hud A% 58 24 A Ao 42e
. B8 £ 227} 100T50Cd A ¥

AgtellMe 227t 2245 9x9 ALt
aA s, Akl FUkgl wE =0t F
°]Z t& AW WSAIA Fole AtgATl
of ¢ =g Walaglos e 4 F rh
ol EFACAN =FFe] 2 Af L& ¥
o] Bre Ao] £xrt w3 ¢Eo] w2 AR
o ERHE Aol wkta F49 A% e
AAE vehdth Y e 29 287 1& o
AgE wole A2 EFEEE AA AsIle
ol 2 Aoz Almdd

(Lh) ol H2IHE #% FZ T Hst

h Feld AdGY AE & AE Hal
£ 227 100C-50C ¥ W AFF=e W
£ gotsbr] flal 34& skl Fig. 12€ A%
°] 15kg/cm% wWe] HAAY g, % A=
¥skE Jehd Zlojtth. AU TiO,o &3 #
Aol AFA=st &% Fedte AFE el
. Fig. 13 AAC™ Aol T5kg/ecm¥
me] A= ®stolr, o] AAE vRIZIAE
HAAH ez 7kt 4%E U, Aol
15kg/cm¥ R F7HEE g Bt 2™
tg % dRAEI S A7 En ¥

Breaking length (km)

il Bl )

9.44 18.68 32.45 38.88
Ash (%)

[EI Uncalendering M4Calendering|

Fig. 13. Effect of machine calendering on
breaking length at roll temperature
100°C~50°C, linear pressure 75 kg/cm.
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Fig. 14. Effect of soft calendering on scatter-
ing coefficient at roll temperature
100°C~50°C, linear pressure 15 kg/cm.
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Fig. 15. Effect of soft calendering on scatter-
ing coefficient at roll temperature
100°C~50°C, linear pressure 75 kg/cm.
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Fig. 16. Effect of linear pressure on breaking length at roll temperature 100°C-50°C.
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Fig. 17. Effect of linear pressure on rough-
ness and density as calendering
method of the 10% TiO, loaded paper
at roll temperature 100°C-50°C.
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Fig. 18. Roughness of calendered paper vs.
density of calendered paper of the
10% TiO, loaded paper at roll tem-
perature 100°C-50°C.
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