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Effect of Types of Phenolic Resins and Their Pre-reaction Conditions
on Polychloroprene Based Adhesives

Toshio Sakomura
Hideaki Nakazawa
Soichi Okamoto
Nobuo Tamano
Mieko Harada
Hiroshi Nakamura

The cohesion of adhesives based on polychloroprene (CR) decreases rapidly, at a temperature above 50°C.
In order to compensate for this weakness, heat-reactive phenolic resins are blended to CR.

It is known that the properties of adhesives are affected by the types of phenolic resins and their
pre-reaction conditions under which phenolic resin, solvents and MgO are mixed, before they are added to
CR. In this work, four types of phenolic resins were blended to CR, and the effect of the types of
phenolic resins on the properties of adhesives was studied. In addition, phenolic resin-MgO complexes,
which were prepared under several different pre-reaction condition, were mixed with CR so that the effect
of pre-reaction conditions on the characteristics of adhesives could be clarified.

The results are summarized as follows ;

(1) Methanol tolerance, one of the characteristics of the phenolic resins, is related to the reactivity with

MgO.

(2) The amount of MgO reacted with phenolic resin, increases with pre-reaction time and shows maximum
value at 30°C.

(3) The adhesives containing phenolic resins which have high reactivity with MgO, show high adhesion
and slow crystallization rate.

(4) Adhesions at high temperature increase with the amount of phenolic resin-MgQO complexes in the
adhesives,

(6) Phase separation of adhesives is related to the content of phenolic resin-MgQO complexes in the

adhesives.
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Table 1 Characterization of CR

Molecular Crystallization |

No. of | |

} samples IML1+4(100)’ weight | rate at 0°C
LA ? 8 | 50x104 | 32 (min.)
B 83 | 49x10¢ | 30 I
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Table 2 Characterization of phenolic resins

| methanol

. elting mbin
Nemples | nem] T ] Mgl (%)
a 74~77 9.13 6.02
b 76~83 9.93 6.28
c 58~70 1.93 4.66
d | 72~76 | 4.33 5.91
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Fig. 2 Reaction rate of phenolic resin and MgO
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Table 4 Formulation for CR-B adhesives

No. of samples E 1 | 2 3 ‘ 4 | 5 6 7 8
CR-B 100(phr)| 100 | 100 ’ 100 | 100 | 100 | 100 100
‘ MgO 4 4 1 ll 4 4 4
O BHT 2 | 2 2| 2| 2 2
ZnO ' 5 | 5 | 5 5 | 5
I Phenolic resin-a I 50 | 50 | 50 50 | ! J r
Phenolic resin-b ! i | | 50 50 50 50
B MgO I 5 | 5 5 | 5 5 5 5 | 5
@b H,0 05 1 05| 05| 05| 05| 05| 051 o5
Toluene 105 | 105 105 105 105 105 l 105 | 105
n-Hexane 45 l 45 | 45 45 45 45 45 : 45
Toluene 167 | 167 167 167 167 | 167 167 | 167
() n-Hexane 2 | 72 72 72 72 ‘ 72 r 72 J 72
pre-reaction time (hr) ‘ o! 31 51 2 o | 3 5
Table § Effect of pre-reaction time of phenolic resin on adhesive properties
No. of samples | 1| 2 3 4 ; 5 6 | 7 .8
Solution viscosity (cps) 2,020 I 1,960 | 1,740 | 2,100 1,820 {ll == 2,060 | 2,140
Adhesion (kg/in.) i' i ,
after 2days 16.8 | 17.7) 19.4| 18.2| 19.0 ! 17.7 | 15.5| 19.4
after 4days 23.8| 25.8| 24.8| 21.4| 19.5| 205 i 19.7 | 20.5
after 7days 27.5| 31.5| 27.7| 24.3| 2211 22.3| 23.7| 21.4
Adhesion (kg/in.) |
at 40°C 1711 147 127 17.0| 13.6 129 12.2| 12.8
at 60°C | 5.9 6.6 7.0 9.2 710 7.1 8.2 8.4
at 80°C | 1.4, 2.1 3.2 6.1 2.2 3.3 3.2 4.3
After aging at 100°C for 72hr [ |
Adhesion  (kg/in) | 21.9 | 22.5 f 21,1 22.4| 19.2| 19.8| 16.4 | 185
Variation ratio (%) | —20.4 | —29.65 —23.9 ! —7.8 —13.1 | —11.1 | —30.9 1 —13.7
Phase separation | i | | : :l 5 !
after 7days A A | B ’ A | A A | A ' A
lidays | A | B | BB | A | A | A A
28days A | C < ‘ C | A | A | & \ A
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Table 6 Effect of pre-reaction temperature of phenolic resin on adhesive properties
. No. of samples 9 | 10 g 11 ; 12 | 13 14
o Pre-reaction temperature (°C) | 20 20 30 | 30 ‘ 40 40
Pre-reaction time (hr) 3 16 | 3 16 | 3| 16
Reacted MgO (%) 7.12 7.70 7,36 784 | 6.75 | 7.25
Solution viscosity (cps) 2,210 2,220 2,240 2,100 ‘ 2,140 2,060
Adhesion (kg/in.) {
‘ alter 7days 26.0 22.3 27 .4 24.2 29.7 26.9
Adhesion (kg/in.)
! at 60°C 9.7 10.2 8.2 8.5 8.7 9.0
| at 80°C 4.1 4.6 4.1 5.9 4.0 5.3
’ Phase Separation
after 7days B . B B B | A A
! l4days C | C C B A A
i 21days C i c | ¢ C A A
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Table 7 Formulation for CR-A adhesives

No. of samples | 15 | 16 | 17 |18 | 19
] (pho))
| CR-A 11071100 | 100 | 100 | 100 !
(n'Mg) 4 4| 4| 4| 4
BHT 21 2| 2| 2| 2
Zn0 51 5| 5| 5| 5
! Phenolic resin a ! 50
i Phenolic resin b | 50
Phenolic resin ¢ | 50
Phenolic resin d |t E - - 50
(ii)! MgO ! I 5! 5‘ 5/ 5
| H,0 f 0.5[0.5!0.5/|0.5
| Toluene | 444 | 195 | 195 | 195 | 195
f R?{Tx1ne | | 117 | 117 | 117 | 117
I} ethy enec}_llori de | 8| 78 ’ 78| 78
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Table 8 Effect of various types of phenosic resins on adhesive prorerties
No. of samples 15 16 17 , 18 | 19
Solution viscosity (cps) 2,080 2,440 2,120 2,350 | 2,060
Adhesion (kg/in.) i !
after 1day | 20.5 | 23.0 23.6 24.2 20.3
3days | 20.7 29.4 t 26.5 | 24.9 25.1
7days 21.5 01 30.3 i 25.1 32.2
Adhesion (kg/in) i '
at 60°C 0.6 13.6 i 12.0 6.1 8.1
at 80°C 0.3 5.2 } 2.9 | 1.3
After aging at 100°C for 72hr | |
Adhesion  (kg/in.) 15.5 23.8 23.5 19.8 27.9
Variation ratio (%) —27.9 —21.9 —22.5 —25.6 —13.3
Phase separation
after 7days - - A A A A
14days — A A . A A
28days — B A Il A A
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