HWAHAK KONGHAK Vol. 40, No. 6, December, 2002, pp. 681-686

U= 38 § 22 X d8x=o| Fst 540 Uzt SAME 22
FAIS U A

(20024 19 108 <, 20023 8Y T4

The Effect of Mass Transfer on the Cure Properties of the Urea Resin
Moulding Compounds Under the Drying Process

Sang Yeul Kim', Il Gon Choi* and Byoung Chul Kim

Division of Metallurgical and Chemical Engineering, Dong-A University, Pusan 604-714, Korea
*Dong Kwang Chemical Co., Ltd., Pusan 604-714, Korea
(Received 10 January 2002; accepted 7 August 2002)

[=] (1]
I =

2] gl olBH9 Azgle] AASKE Aolsh Bl Hgk M/I7ksel Aol ML ol gk BHoR Qe
Aol BALIAE o] F sevlele] me 845 FHI) HAE JTE Qe ek, mebd 84 A 43
29 33t B4 Aash 43 Y T ARLEI} AL, MR A 8E P JBewe] we A ste] Tt e
e Atk JFARE] FRAFE A% A A 22 B dasha, Az Wk A w@Ee] 37t
b gasith, 53] AsEEE w/l7kee A 2B, A28 U 4E L} S7lsh ghdh w3 2R, A%

A2, WA A e R R
#3590

w2} SR AsH-T e g AaaE sl

A= A4 =AE

Abstract - In the industrial field, the theory of drying process is different from the practical application, and it is effective to
reduce energy by recirculation of the heat of exhausting gas. But the study of this field may not be pdillorfimedcsire
properties of the urea resin moulding compounds was investigated according to drying temperature, drying time, recycle rate of
exhausting gas and moulding temperature in the process of drying and moulding. We obtained the following results; water con-
tent of material decreases with increasing drying time and drying temperature, and the rate of drying also decreases with
increasing recycle rate of exhausting gas. Specially, The cure fluidity of the urea resin moulding compounds decreasesswith in
ing drying temperature, recycle rate of exhausting gas and moulding temperature. And the correlation equations on waitel content
cure fluidity of the urea resin moulding material were obtained through a regression analysis of experimental data.
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Fig. 1. Schematic diagram of reactor.

1. Reactor 6. Sight glass

2. C/H jacket 7. Separation receiver
3. Motor 8. Receiving tank

4. Condenser 9. Vacuum pump

5. Impeller
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Fig. 2. Schematic diagram of mixer.
1. Kneading barrel
2. Kneading paddle
3. Cooling jacket

4. Heating jacket
5. Hopper
6. Shaft
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Fig. 3. Schematic diagram of drying set.
1. Screw compressure 9. Flexible joint
2. Air accumulator 10. Dryer
3. Air control valve 11. Thermocouple
4. Orifice & manometer(air) 12. Scale(load cell type)
5. Blower 13. Steam control valve
6. Orifice & manometer(media) 14. Temperature controller
7. Heat exchanger 15. Temp. & weight recorde
8. Orifice & manometer



™
B
A

Fig. 4. Schematic diagram of moulding.

1. Curing zone 4. Barrel
2. Shell-1 5. Piston
3. Shell-2 6. Tubular heater
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Table 1. Used materials for urea resin synthesis
Material Purity(%) Water content(%) State Division Manufacture
Urea resin 99.8 0.2 Granular Industrial Sam Sung Chem. co.
Paraform aldehyde 80 20 Granular " Japan Sam Jung co.
Hexamethylene tetramine 99 1 Crystal " Sam Yang Chem. co.
lon exchange water 99.99 0 Liquid " Dong Kwang Chem. co.
Table 2. Wet mixed materials
Material Purity(%) Water content(%) State Division Manufacture
Syrup 50 50 Liquid Industrial By this experiment
Pulp Powder 90 10 Powder " Germany J.R. S
Latent cat-c 99 1 Liquid " Nito Chem. co.
Lubricant 99 1 Powder " Song Won Industrial co.
HWAHAK KONGHAK Vol. 40, No. 6, December, 2002
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Fig. 6. Relation between moisture content and drying temperaturéor
variation of drying time(y: 10%).
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Fig. 7. Relation between the drying rate and drying time for variatior
of recycle rate of exhausting gas(d : 80°C).
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Fig. 8. Relation between fluidity and drying temperature for variation
of recycle rate of exhausting gas(] : 150°C).
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Fig. 9. Relation between fluidity and moulding temperature for varia-
tion of recycle rate of exhausting gas(J : 80°C).
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Fig. 10. Comparison of estimated and experimental moisture content
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Fig. 11. Comparison of estimated and experimental fluidity.
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