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ABSTRACT

In this study, the lumen loading technology for preparing magnetic papers were evaluated. The rice husk
fiber, softwood kraft pulp, hardwood kraft pulp were applied and the morphological properties of pits
on the those fibers were investigated with SEM. The softwood kraft pulp had the bigger size of pits, 3~5
um in diameter, which resulted in higher loading amount. The comparison of two methods for lumen
loading such as the low concentration method with the disintegrator and the high concentration method
with the Hobart mixer showed the Hobart mixer could resulted in the higher efficiency. The conditions
of lumen loading process such loading time, addition amount of metal particles and addition of PEI were
also evaluated. The magnetic hysteresis loop of handsheet samples made of lumen loaded fiber with
Fe;04 and Fe,O3 were examined. The differences in magnetic properties could be found according to the
ferrite types.

Keywords : lumen loading, rice husk fiber, hobart mixer, metal particles, magnetic hysteresis
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Time(min)
120

Temp.(C)
170

Liquor to Fiber ratio
5:1

NaOH,

Cooking liquor
Active alkali 20%

Pulping method
Alkali(AK)

Table 1. Pulping conditions of rice hull
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Table 2. Condition of lumen loading with

Disintegrator
Pulp consistency (%) 1
PEI Addition (%) 2%
Fe;04 Addition (%) 100*
Loading time (hr) 1

* based on oven dried pulp weight
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Ag 3t o) BEYG AREES 1 % $73)
WA W57 PEISH A3k 4 9l 4} FesOr 22t B

o] 2% 9 100 %2 Sl ste] 1 417+ 5o wuks
A 20 F0e ANt 4 Hel 3 B 4§
Elo] A5 o] Yool F4ANE] 2T A7)
B 919, A9 4182 1080 40 9 sl

SE AGRY 200 20 AR Ad) BReE
B 1%2 8450 2971 % 243191 600 rpmol A
QERENLEES RN EERRLE W E
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Table 3. Condition of lumen loading with Horbart

mixer
Pulp consistency (%) 10, 20
PEI Addition (%) 2%
Fe;04 Addition (%) 100, 200, 300, 400, 600, 800*
Loading time (hr) 1,2,3

* based on oven dried pulp weight
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Fig. 1. Lumen loading procedure with Disintegrator
and Horbart mixer.
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Table 4. Effects of lumen loading methods on the loaded amount

Loading method Fe;04 Addition (%)  Fiber Concentration (%) _l{}(r);l:l(r}lf) Loaded amount (%)
.. 1 2.9
Disintegrator 400 1 N 374
. 1 6.57
Horbart mixer 400 20 ) 2,54
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(a) untreated fiber
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(b) Fe304 loaded fiber

Fig. 2. Scanning electron micrographs of cross section of untreated fiber and lumen loaded fiber.

Table 5. Element composition of loaded fiber obtained with EDXS

Atomic ratio(%)

Element C (0] Ca Fe Cu Zn
Control 75.75 2297 0.11 0.05 0.05 0.04
loaded fiber 75 18.65 0.05 5.91 0.05 0.06
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Fig. 4. Scanning electron micrographs of rice husk
fiber.

Fig. S. Scanning electron micrographs of HW-BKP.

Fig. 6. Scanning electron micrographs of SW-BKP
fiber.

Fig. 7. Scanning electron micrographs of SW-UKP
fiber.
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Table 6. Properties of handsheet papers made of Fe,O3 and Fe;O4 loaded fiber

Fe,O3 loaded Fe;04 loaded
Control fiber fiber
20 % 40 % 20 % 40 %
Opacity (%) 89.63 98.99 99.55 99.43 99.82
Brightness (%) 82.95 44.78 33.02 40.54 25.84
Loaded amount in handsheets (%) 0.68 2.17 3.96 2.33 4.55
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Fig. 12. Hysteresis loops the magnetic properties
of handsheet made of SW-BKP fiber.
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