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Development of heat insulating boards by waste-newspaper

Sung-Soo Jung*! - Weon-Hee Lee*!
Jun-Pok Chang*?- Jong-Yoon Lee*!

ABSTRACT

The objective of this paper was the development of boards made from waste newspapers. The
boards were produced from particle ONP(old newspaper) to reduce energy consumption in the
board production process. ONP boards bonded with polyurethan adhesives(PU) were produced

on a laboratory scale, and their physical and mechanical properties were examined.

The average density of the ONP was 0.48g/cm’, and the densities of the boards were 0.50-0.
90g/cm®. Therefore, the compaction ratios of the boards were in the range of 1.04-1.88. The
results obtained were as follows: 1) An increase in board density results in a corresponding
improvement in bending properties. 2) An increase in board density results in increased thermal
conductivity. 3) In this research, ONP board can be used only for interior applications. To gain
exrerior applications, the dimensional stability properties(thickness swelling and water absorption)

need to be improved.

Keywords : waste-newspaper board, modulus of elasticity, thickness swelling, thermal

conductivity
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Table 1. Physical and mechanical properties for the variation of press temperature on the ONP boards.
(One-step pressing)

Waste-Newspaper Boards
(Press condition : 45 kgf/cm’ , 16min)

Temp Raw Thick SD | Density SD | Heat conductivity  SD MOR

() | materal(g) | (mm) (x10?) [(g/cm®) (x107%)| Tm(T) W/mK (x10?) (kgf/cm’) SD
250 11.5 1323 | 0.52 1.65 42 0.1681 062 | 1524 0.021
300 12.7 5 0.57 07 4 01796 021 | 2205 0.531

120 350 13.6 5.77 065 07506 | 47 02215 140 | 48.10 6.509
400 14.0 2.89 070 0.1528 | 49 0.2225 0.0424 | 50.78  9.24
450 14.6 764 075 0.6557 | 46 02399 0.0283 | 6291 6.0245
500 178 1041 | 083 22517 | 46 02431 07071 | 6545 6.512
250 114 5 0.55 0.7 43 01697 021 | 1327 128
300 125 1041 | 058 01528 | 44 01847 0.0424 | 2442 0531

140 350 138 1528 | 062 0655 45 02249 0283 | 62.30 16.509
400 141 1528 | 0.70 2.25 47 02310 102 | 69.72 19.13
450 15.5 2.89 0.72 2.25 47 02422 112 | 80.77 6.0245
500 18.2 5.77 0.81 1.65 46 02583 0.028 | 91.05 6925
250 11.9 132 0.52  0.656 4 01699 0.0424 | 17.04 6512
300 12.2 5.8 060 22517 | 40 01774 0.028 | 25.72 1245
350 13.1 5 0.66 23 49 0.1772 0451 | 3940 9.24

160 400 13.9 15.3 0.70 0.7 47 02204 0.321 | 6017  8.15
450 14.0 16.4 0.77 0.71 42 0.2431 0.7071 | 68.24 2.321
500 17.8 14.8 081 0153 46 02400 062 | 7242 492
250 11.8 1323 | 053 2.25 47 01704 072 | 1645 245
300 12.1 5.2 0.61 0.62 47 01836 1.02 | 2802 348
350 132 16.2 066 0.751 46 01904 0.04 | 4072  4.33

1807 400 139 104 0.71 0.7 42 0.2007 112 | 5824 873
450 144 64.7 0.77 1.65 48 0.2240 021 | 68.08 9.321
500 18.1 9.82 082  0.656 48 02339 062 | 7044 6.024

Note) SD; Standard Deviation
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Table 2. Physical and mechanical properties for the variation of press temperature on the ONP boards.

(Muld-step pressing)

Waste-Newspaper Boards
(Press condition : 45-35-25 kgf/cm’ , 10-3-3 min)

Temp Raw Thick SD Density = SD | Heat conductivity  SD MOR
(C) |materal(g) | (mm) (x10?)|(g/cm®) (x10%)| Tm(T) W/mK (Xx10?) (kgf/cm?)

250 119 442 | 051 067 44 01680 051 7.08 054
300 122 577 | 060 0.6 44 01824 048 | 224 241

1200 350 13.8 5 0.61 1.65 49 02215 004 | 473 3.33
400 139 3 071 075 44 02522 064 | 4862 448
450 157 101 069 071 46 02393 007 | 5678  4.12
500 17.9 103 | 079 066 44 02555 04 | 62.84 935
250 116 281 | 053 067 46 01650 1.1 780  0.54
300 12.8 5.7 059 077 48 01796 021 | 2017 235

140 350 13.6 32 063  0.66 46 02115 0.042 | 4671 47
400 14.1 132 | 067 018 47 02627 084 | 4972 1132
450 155 152 0.7 0.71 47 02660 024 | 6543 1078
500 17.8 5 0.79 0.7 42 02750 034 | 8079 8.2
250 11.3 13 0.59 0.5 48 01670 068 | 946 124
300 129 104 | 063 0153 48 01920 049 | 1277 318
350 142 289 | 066 062 44 02084 081 | 4204 245

160T 400 145 57 | 073 225 | 45 02248 111 | 4060 64
450 15.6 5 076 0631 45 02332 132 | 6859 10.32
500 177 704 | 075 1.65 45 02700 0.09 | 8077 438

Note) SD; Standard Deviation
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