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ABSTRACT

Pulp mold is one of the famous environmental friendly materials, which made from re-
cycled materials such as old newsprints through the environmental friendly processes.
Furthermore, the used pulp mold can be easily recycled and the pulp mold itself is
biodegradable. However, the higher cost and some deficiency in physical properties of
pulp mold have been considered as issues to be overcome for a substitute for polymeric
packaging materials such as EPS (Expandable Polystyrene).

The way for the optimization of a pulp mold mill was proposed in this report. The possible
reduction of drying energy was calculated by using a computer simulation method, which
could provide the detailed information about mass balance of overall process. The simu-
lated results showed a great possible curtailment of production cost by improving the
forming systems, for example, increasing the temperature and the dryness of a wet pulp
mold.

Keywords: environmental friendly materials, pulp mold, computer simulation,
drying efficiency, process optimization
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Fig. 1. Schematic diagram of a wet pulp mold process.
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Table 1. Properties of process water and stock

Sampling point T(egénga ’ ((:(;On) COD Hardness F(l%k)e F(lgsr F(IOHAE;S PCD (ml) ‘?f)/i})l Dr(3:)/r(1)c)sss

Clear Water 308 16 36 0.082
1st Sealing Water 53 0.01 524 280 1.833
2nd Sealing Water 504  0.01 528 180 1.837
1st Vacuum Water 396  0.01 595 280 2.050
2nd Vacuum Water 39.4  0.01 601 290 2.069

Shower Water 402 001 514 220 1.804

Pulper W.W. 389 001 624 280 2.035

Pulper 392 226 644 420 2.094

Low Con. Tank 394 091 610 300 2.073

High Con. Tank 394 226 . 603 230 2.213

2nd Hard Tank 338 106 692 420 2515

machine 1 (Hard) 374 1.33 690 320 082 7014 2904 2295 128 2526
machine 2 (Hard) 371 121 695 470 096 7353 2551 2305 127 2464
machine 3 388 077 602 250 039 743 2531 2.038 25.53
machine 5 399 077 604 290 04 7712 2248  2.030 8.3 23.42
machine 6 393 075 618 310 049 749 2461  2.060 21.25
machine 7 393 078 620 270 049 8067 1884 2123 8.3 28.27

machine 8 38.8 0.8 602 290 037 7336 2627 2.045 28.47
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Table 2. Amounts of raw material use per day and production per day based on one month operation

Raw Materials Amount

Production Amount

ONP 16.48 t/day(MC 93 %)

ocC 0.648 t/day(MC 93 %)

Clear Water 60.90t/day (410 won/t)
LNG gas 5413.97 m° /day (381 won/t)

Machine #1 & 2
Machine #3 & 4
Machine #5 & 6

0.614 t/day(MC 98 %)
3.312 t/day(MC 96 %)
6.25 t/day(MC 96 %)

Machine #7 & 8 6.36 t/day(MC 96 %)
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Fig. 2. Modified process water loop by the separation of stock preparation zone and forming zone.
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Fig. 3. Material balance of a pulp mold mill by using computer simulation method.
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Table 3. Simulated amounts of required gas for drying system
. Amount of Actual Amount of
Pl Mold (96 Water Use (¢day)  Stenm (¢day)  Reauired NG Gas NG Gas Use
(m”/day) (Efficiency:52.36%)
25% 46.61 36.39 3115 5949.8
27% 41.76 31.51 2835 5414.2
30% 35.76 26.57 2454 4686.4
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Table 4. Effects of temperature of wet pulp mold on the amounts of required drying gas
Wet Pulp Mold Dryness : 27%
Temp. of Wet Pulp Mold Amount of Required LNG Gas Actual Amount of LNG Gas Use
(C) (m”/day) (Efficiency52.36%)
35 2834.7 5413.8
40 2803.8 5354.9
45 2773 5295.9
50 2742.1 5237
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