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ABSTRACT

For the production of urethane prepolymer, the effect of process parameters such as diisocyanate MDI and
polyol TDI was tested. In this paper, design of experiments has been adopted for studying the effect of the
process parameters on the improvement of NCO and viscosity of pre-polymer. As a result of comparison of
different parameters, the effect of polyol was stronger than that of isocyanate in comparison of reactivity
according to the amounts of isocyanate and polyol. Especially, NCO and viscosity of pre-polymer affected a
product safety.
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Fig. 1 Chemical reaction formula for urethane
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Table 1 Factors and levels used in experiments factors
Fig. 4 Influence of factors on viscosity(cps)
Factors Level
1 2 3
Temperature (C), A 50 60 70
Working time (hr), B 15 2 25 24 b
Revolution speed (rpm), C| 360 450 570 .
Geometry of impeller, D A B C 2 . r
g
Table 2 Orthogonal array table for Lo(3%) £ or ~
Factors z . . -
NO. A B C D e "l
1 50 15 360 A
2 50 2 450 B *r
3 50 25 570 C A‘l AIZ A‘:! BJ1 312 Bla CI1 CIZ CJ3 DI1 ::2 nla
4 60 15 450 C factors
5 60 2 570 A Fig. 5 Influence of factors on NCO(%9
6 60 25 360 B
7 70 15 570 B . .
8 70 > 360 C Table 4 ANOVA of process factors for viscosity
9 70 25 450 A S DOF v Fo
A 36.144 2 18.072 2.856
B 439.50 2 219.75 34.728*
Table 3 Experimental result and calculated S/N ratio D 42205 2 21102 3.3349
Viscosity(cps) | S/N ratio | NCO(%) | S/N ratio Error 12.655 2 6.3277
4860 16.138 133 25.092 Total 530.50 8
3173 12.221 12.7 19.708
22;3 25488579 ig; ;gigg Table 5 ANOVA of process factors for NCO
: : : S DOF V Fo
4760 15382 12.0 15.966 A 41.200 2 20.600 15.905*
gggé 291572859 iiz gi;g C 23.758 2 11.879 9.1723*
. . : D 33.264 2 16.632 12.842*
3080 10.981 13.1 22.902 Error 25902 2 12951
3800 28.074 121 16.412 Total 100 81 8
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Result = B, + A+ BB+ p,C+ 3,D (5)

[B]= (X TIxD) [ x][¥] (6)
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Viscosity = 3860.25 — 5.3953 A — 686.667 B @

+5.5142C—"721.55D

NCO=15.2845—0.03134—0.1333B ®)

—0.0025C+0.3041D

Table 6 Predicted values by S/N ratio

No Viscosity(cps) NCO(%)
" | Measured | Predicted | Measured | Predicted

1 4860 3077 13.3 13.3

2 3173 2981 12.7 12.6

3 3827 3823 13.1 131

4 2680 2074 12.8 12.7

5 4760 3276 12.0 11.9

6 3653 3627 12.3 12.2

7 5800 2687 11.8 11.7

8 3080 2831 13.1 13.0

9 3800 3793 12.1 12.0
Table 791 12 HFSEARES 53 dojz o==
Adgg A¥8S T3 AR AdAgs A o
Ehiste. Astol vebd Zist dol Hmel A9 SN

w&ﬁﬂﬁgﬁﬂ 1 ek E=9

Xl“} AR S5k
< BoF3 gtk Fig. 59 Fig. 6] *e“é.
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Table 7 Predicted values of first-order model 5. 7E=| =
No Viscosity(cps) NCO(%)
~ | Measured | Predicted | Measured | Predicted B =RoME 43 FFEZE ]85t Pre-polymer
L | 4860 | 4363577 | 133 | 1298 szg oa 3@ 3% A 27l Ak vlAE 9
2 | 8178 | S1d9nl | 127 | 1291 go yygARWe olgstel Wrsgch delw %
Do der |SLTEL L 2B sl wsel me ARE d3a) A 4% ®
4 2680 | 3470.708 12.8 12.98 G2 s Thon o Aes A
5 4760 | 5232.178 12.0 12.03 e= /= wOT BT e
6 3653 | 3009313 | 123 12.80 1) A== AA B(F té*"VL) o M Be d%=
7 5800 | 4907.915 | 118 12.10 Hhokal, Whg Algte] AojAE HErt A Fotst
8 3080 | 2685.049 13.1 12.87 = ¥4e Bmyn
9 3800 | 4281.094 12.1 11.92 (2) 7 NCOZFL 3= 25(A), IA5B), ¥
Ay FAAC)ol B FFL B, TF NCO =4
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