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X, coded acylic acid, X,:coded acylamide, X;:coded vinylacetate

Abstract: The effects of functional monomers on the pressure sensitive adhesive proporties were studied. Acrylic acid
and other monomers were copolymerized by radical solution polymerization and their properties were measured. The
desirability function methodology was applied to obtain optimum pressure sensitive adhesive properties. Acrylic acid
showed more effective than acrylamide on peel strength increase. On the other hand acrylamide showed more effective
than acrylic acid on tack decrease. The optimum monomer ratio of the acrylic pressure sensitive adhesive recipe contain-
ing n-butylacrylate 81.7 mole%, acrylic acid 8.0 mole%, acrylamide 2.1 mole% and vinylacetate 8.2 mole% was ob-
tained to result from the statistical analysis with the desirability function methodology. The estimated regression equa-
tion of desirability function(D) is as follows:

D = .857+.072X,—.114X,—.027X;—.126X*—.046X, - X,—.063X, - X;—.152X.2+.027X, - X;—.120X
X, :coded acylic acid, X,:coded acylamide, X;:coded vinylacetate
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Fig. 1. One sided desirability functions.
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Fig. 2. Two sided desirability functions.
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Table 1. Experimental Plans for PSA

AA monomer|A Am monomer| VAc monomer BA monomer
Coded |Actual|Coded |Actual|Coded |Actuall Actual
Nof value | value | value | value | value | value | value
(g) (g) (g) (g)
1] -1 7 -1 2 -1 7 184
20 1 11 -1 2 -1 7 180
3 -1 7 1 4 -1 7 182
4 1 11 1 4 -1 7 178
5] -1 7 -1 2 1 15 176
6] 1 11 -1 2 1 15 172
7 -1 7 1 4 1 15 174
8 1 11 1 4 1 15 170
9 0 9 0 3 0 11 177
100 0 9 0 3 0 11 177
11 0 9 0 3 0 11 177
12 0 9 0 3 0 11 177
13 0 9 0 3 0 11 177
14| -2 5 0 3 0 11 181
150 2 13 0 3 0 11 173
16/ 0 9 -2 1 0 11 179
171 0 9 2 5 0 11 175
18/ 0 9 0 3 -2 3 185
19, 0 9 0 3 2 19 169
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Fig. 3. Effect of acrylic acid on adhesive properties.
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Table 2. Experimemtal Results on PSA Properties

Tack(g;/cm)

No Peel adhesion | Tack | AA | AAm | VAc
) Y (gi/cm) Ya(gr) Xy X, X;
1 343 715 -1 -1 -1
2 393 762 1 -1 -1
3 403 513 -1 1 -1
4 444 554 1 1 -1
5 407 793 -1 -1 1
6 460 786 1 -1 1
7 470 604 -1 1 1
8 480 571 1 1 1
9 447 969 0 0 0
10 420 864 0 0 0
11 410 805 0 0 0
12 449 877 0 0 0
13 426 911 0 0 0
14 360 603 -2 0 0
15 480 569 2 0 0
16 347 681 0 -2 0
17 473 393 2 2 0
18 410 650 0 0 -2
19 433 513 0 0 2
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0. 4. Effect of acrylamide on adhesive properties.
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Table 3. Analysis of Variance for the Regression
(Peel Strength)

Source Degree Sum of Mean of F
of variance| of freedom| squares square
regresston 9 0.40655 0.45173 | 27.5

error 5 0.00820 0.01640
total 14 0.41475

F(9.5,0.01) = 10.2
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A(13)el dsle SaMEd 28 o 1 Ags
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Fig. 6. Contour plot of D for X, vs. X,.
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3. PSA9 HA8 tackiness ¥ AH EAS
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120X,

rlo

CER

k]

1

Ho
et

—_

K. J. Fukuzawa, J. Jpn. Adhesive Soc., 18, 14

(1982).

N. Brenda, Adhesives age, 30, 28 (1987).

W. W. Mooncai, Adhesives age, 31, 33 (1988).

MRS, 5, 26, 396 (1979).

N. E. Hartman and R. A. Beamont, Journal of

the Institute of the Rubber Industry, 2, 6 (1968).

6. T. A. J. Nicholsin and R. D. Pullen, Computer
Aided Design, 1, 39 (1989).

7. E. C. Harrington. Jr., The desiability funtion.

Ind. Quality control, 21, 494 (1965).

Al S



otz A FA 9 HAHEA #F AT 685

8. P. E. Gatza and R. C. McMillan, American ogy, 12, 214 (1980).
Chemical Society Fall Meeting, Paper No. 6 10. M. M. Klibansky, M. A. Otero, and L. F.
(1972). Gonalez, Biotechnol. Bioeng., 25, 2493 (1983).

9. G. C. Derringer and R. Suich, J. Quality Technol- 11, v, “dol A8 AE”, p. 575, T A}, 1982.

J. of Korean Ind. & Eng. Chemistry, Vol.3, No.4, 1992



