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The Manufacturing of Composition Board Using Waste
Sludge Discharged from Paper Manufacturing Factory*!

Byung Guen Lee*?

Summary

Fiber mats were made at various density levels, using fibers from papermill sludge, ricestraw and
various mixtures of the two. The papermill sludges were collected from Moorim Papermill Co. and
Jeonjoo Papermill Co. They were soaked in the liquid sulfur compounds, sulfur-tall oil and
sulfurpolyester compounds, and made into fiber-reinforced, sulfur-based composition board.

Under optimum conditions of fiber mat preparation and saturation with molten sulfur and
modified sulfur, the Young's moduls of the manufactured fiber-reinforced composition board are
superior to those of conventional wood-based composition boards.

For example, the moduli of clasticity of the composition board made from papermill sludge, with
a density of 0.40gm/cm?, were greater than 1,400,000psi as compared 800,000psi for high density
hardboard(1.28gm/cm?).

The modulus of rupture of the best reinforced composition board manufactured was over 9000psi,
comparable to 6000psi of high density hardboard.

The proposed Bryant and Lee’s theory, “Modified Rule of Mixtures” can be applicable to the
nonoriented and short fibrous composition board, when it was modified from “Rule of Mixtures”
established by Paul an Jones, and supplemented by Smith and Cox’s theory. In the Bryant and Lee’s
theory of Ec= 4aE{V(+bE_V,. the constants “a” and “b” for the composition boards made from
papermill sludge and the mixtures of ricestraw and the sludge were identified to be in the ranges of
3.29~3.54 and —2.47~-2.80 respectively.
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Table 1. MOE and volume fraction of constituents of the composition board
Fiber source:sludge from Moorim Paper Co.
Matrix : sulfur-PEG
Mechanical strength unit:psi
E. E¢ En Vi Vi
46.4x10* 233x10* 27 x10* 0.7811 0.1200
46.9x10* 0.7801 0.1234
50.2x10* ” 0.7779 0.1241
51.3x10* ” 0.7741 0.1254
53.4x10* " ” 0.7661 01257
55.3x10* ” ” 0.7600 0.1266
56.1x10* 0.7532 0.1274
57.6x10* 0.7511 0.1282
58.5x% 10* ” ” 0.7468 0.1292
59.6x 10* ” ” 0.7422 0.1304
62 4% 10 ” ” 0.7384 0.1309
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64.2%10% " ” 0.7361 0.1328
66.6x10* “ ” 0.7342 0.1342
68.1x10% . - 0.7320 0.1366
69.6x104 ” " 0.7301 (0.1399
72.4%10% ” . - (0.7289 0.1406
78.3x10* ” | . 0.7249 0.1421
796x10% ” ” 0.7240 ‘ 0.1466
824x10* ” . 0.7194 0.1478
86.2x10* ” ” 0.7182 0.1492
88.1%10* ” ” 0.7174 0.1506
92.2x10* ” " 0.7166 0.1522
93.3% 10" " ” 0.7149 0.1543
95.1x10* " .o 0.7142 0.1561
96.4x 10* ” ; ” 0.7138 0.1588
97.8x 10° . : . 073l 0.1620
99.2x10* ” " ; 0.7128 0.1638
101.1x 10 ” " 0.7119 0.1682
104.5% 10 " " 0.7109 0.1699
106.0x 10* ” ” 0.7106 0.1703

Table 2. MOE and volume {raction of constituents of the composition board
Fiber source:sludge from Chunjoo Paper Co.
Matrix - sulfur-polyester

Mechanical strength unit: psi

E. E; En Vo \'7
55.8 % 10* 233 % 10 31 %10 0.7634 0.1218
56.4 %104 " ” 0.7626 0.1232
57.1x10° - - 0.7615 0.1242
58.6% 10¢ . . 07600 | 0.1251
59.2% 10 ” ” 0.7581 (.1262
61.0x10* ” ” 0.7542 0.1271
616x10 ” " 0.7533 0.1288
62.7 x 101 ” " 0.7511 0.1301
63.7x 104 ” " 0.7501 0.1321
65.2x 104 " ” 0.7482 0.1334
66.3x 101 ” » 0.7463 0.1347
67.2x10* ” ” 0.7452 0.1354
69.3%x10* ” ‘ ” 0.7432 0.1370
84.2x10% " 0.7420 0.1381

Table 3. MOE and volume fraction of constituents of the composition board
Fiber source:sludge from Moorim Paper Co.
Matrix : sulfur-polystyrene

Mechanical strength unit: psi



EZRE - AAFEY #HA¢ Sludgez2 B8 ¥4 Boarde] Az 103
E. E: E. Vo V¢
54.1x 104 233x107 30104 0.7596 0.1269
55.2x 10 ” 0.7582 0.1276
56.6 x 10* " 0.7572 0.1290
57 6x 10 0.7561 0.1302
59.2x10* 0.7552 0.1311
62.1%10% 0.7541 0.1322
63.4%10° 7532 0.1333
64.2x 10 \ 0.7520 0.1342
66.6 x 10* 0.7310 0.1348
67.2x10* 0.7501 | 0.1355
68.2x 101 0.7488 0.1371
69.3%10% 0.7466 0.1390
71.4% 10" ‘: 0.7451 0.1401
72.9% 10 0.7446 g 0.1413
734x107 | 0.7432 | 0.1426
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Table 4. The comparison of constants "a” and
“b" of the modified rule of mixtures
between ricestraw and pulp rejects

composition board and sludge comp-

osition board

constants
. a b
composition board
. sulfur+tall oil 352 | -251
rice straw,
sulfur+ polyester 3.54 | -2.47
X sulfur+tall oil 3.27 | -2.80
pulp rejects,
sulfur+ polyester 3.29 | -261
sludge‘, _ sulf\‘xr+polyester 354 | —270
(Moorim Paper Co.)
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