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Studies on Manufacture of Hanji(Korean Paper)
Sludge - Wood Particle Composite*’
I. Physical Properties of Hanji(Korean Paper)
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ABSTRACT

This research was carried out to develop the Hanji(Korean paper) sludge - wood particle composite
utilizing the waste sludges occurring from the making process of Hanji(Korean paper). In the research,
four mixing ratios of white or black sludge to wood particle(10: 90, 20: 80, 30:70, and 40:60), three types
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of the resin adhesives(PMDI, urea and phenol resin) and three levels of the densities(0.60, 0.75 and 090)
were designed to investigate the physical properties of Hanji(Korean paper) sludge - wood particle

composite.

The linear expansion of Hanji(Korean paper) sludge - wood particle composite was not always
increased, compared to control boards. For thickness swelling, PMDI-bonded composites had the lowest
value, and thickness swelling of composite was generally decreased with the increase of Hanji sludge.
The water absorption of white sludge - wood particle composite had no tendency, but that of black
sludge - wood particle composite was decreased with an increase of mixing ratio of Hanii sludge.

Keywords : Hanji(Korean paper) sludge, wood particle, black sludge, white sludge, linear expansion,

thickness swelling, water absorption
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Table 1. Specific gravities and moisture contents of Hanji(Korean paper) white sludge - wood

particle composite

Resin Type PMDI Phenol Urea

Target Mixin, Moisture Moisture Moisture
Sp.ég}r. Ratio“g SpGr” Content(%) SpGr. Content(%) SpGr. Content(%)
0:100 0580014 536+047 060002 5741035 062002 648+044

10:90 059+0.07 568+032 060002 6.07+028 062+0.03 652+031

060 20:80 059+004 5501028 063+002 7461285 062+0.04 619+243
30:70 060004 573+051 059+0.03 731+143 062003 750050

40:60 061+003 6.08+055 061002 629+033 0631003 832+056

0:100 0.75£001 4.89+043 0.74£004 7374211 075002 695£310

10:90 0.73+001 559+040 0.75+0.05 6.04+035 0.72+001 805+233

075 20:80 0.74+003 601108 0.76+0.02 599+046 0721004 6651099
30:70 0.75+004 574+072 074003 588+035 0.77+001 743094

40:60 073+0.03 677+083 0.74+002 686x214 0.75+004 854+215

0:100 091002 573+039 0891003 527032 085+0.03 628+047

10:90 091+002 570+033 0.89+0.02 564+036 084003 692:+038

090 20:80 092002 571+031 088003 564+£100 0861005 820+210
30:70 090+002 577+043 092+003 616+037 0.89+002 7.48+045

40:60 090+004 572025 0.89+008 524+186 085001 7.77+038

a: Sludge weight to particle weight (based on oven-dry weight) b : Based on oven-dry volume

¢:Mean value of specimens from § replications

d: Standard deviation of specimens from 5 replications.
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Table 2. Specific gravities and moisture contents of Hanji(Korean paper) black sludge - wood
particle composite

Resin Type PMDI Phenol Urea
Target Mixing b Moisture Moisture Moisture
; SpGr. Gr.
SpGr. Ratio* SpGr. Content(%) pGr Content(%) SpGr Content(%)

0:100 058°+001°  536+047 060002 574+035 062+002 648+044
10:90 058+0.02 572+044 0611003 637040 062002 609+044
060 20:80 0.60+003 624+037 058+003 6441048 064+001 692+230
30:70 059002 630+097 058+003 6.89+045 062+0.05 956+830
40:60 059001 701+058 058+003 767+073 065+001 860+054
0:100 0.75+001 489+043 0.74+004 737+211 0.75+002 695+310
10:90 073+003 584097 0.75+001 616+034 075+001 756+115
075 20:80 0.74£002 586+031 0.74+001 596+057 0.74+004 786+035
30:70 0.74+004 6211054 0.75+004 646+058 073+002 826+042
40:60 075001 633+062° 075003 5624238 074002 877+065
0:100 091+002 573+039 089+003 5274032 085+003 628+047
10:90 090+0,03 592+059 086+001 613043 090+ 004 729+104
090 20:80 090+003 588+063 090+001 6194070 089+002 758+085
30:70 0.88+002 507+122 090+0.03 7471125 089+0.02 9214122
40:60  088+002 6031057 090002 6181057 088002 877+033

a : Sludge weight to particle weight (based on oven-dry weight) b : Based on oven-dry volume
¢ : Mean value of specimens from 5 replications d : Standard deviation of specimens from 5 replications.
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Fig. 1. Linear expansion of Korean paper Fig. 2. Linear expansion of Korean paper

(Hanji) white sludge - wood particle (Hanji) black sludge - wood particle
composite by mixing ratio of sludge, composite by mixing ratio of sludge,
specific gravities and resin types. specific gravities and resin types.
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Thickness Sweling(%)

Fig. 3. Thickness swelling of Korean paper
(Hanji) white sludge - wood particle
composite by mixing ratio of sludge,
specific gravities and resin types.
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Fig. 4. Thickness swelling of Korean paper
(Hanji) black sludge * wood particle
composite by mixing ratio of sludge,
specific gravities and resin types.
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Fig. 5. Water absorption of Korean paper
(Hanji) white sludge - wood particle
composite by mixing ratio of sludge,
specific gravities and resin types.
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Fig. 6. Water absorption of Korean paper
(Hanji) black sludge - wood particle
composite by mixing ratio of sludge,
specific gravities and resin types.
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