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Table 1. Typical Properties of Neoprene®

Appearance Silver gray sticks
Specific gravity 1.23

Rate of crystallization®® 2.5hr

Viscosity > 81-95

Tg —45°C

Tm 43°C

Solubility parameter 16.8—-19.0 Jos/cm®s

(a) Du Pont AD-20

(b) Time to reach room temp. Shore A hardness
of 60 after being heated 30 min. at 70°C

(c) Mooney viscosity M.L 100°C(1+2.5 min.
reading)
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Table 2. Solubility Parameters, TLV Values and Solubility to Neoprene for Various Solvents

Solvent Sy

3 i Solubility to
ag™ ‘ y

TLV(D)

Neoprene(®
Acetone 18.7 7.0 | 2,400 [ X
Aniline 20.2 10.2 19 | A
Benzene 18.0 2.0 30 ! O
n-Butyl acetate 16.1 3.7 710 “ A
Carbon tetrachloride 16.9 0.0 65 ! )
Chlorobenzene 19.4 2.1 350 { O
Cyclohexane 16.7 0. 1,030 A
Cyclohexanone 19.6 5.1 3 200 i A
Dichloromethane 19.6 3.1 i 720 ; A
1,4-Dioxane 18.3 3.7 180 | o)
Ethyl acetate 16.1 9.2 1,400 A
Ethyl alcohol 18.1 19.5 , 200 X
Ethyl benzene 17.3 1.4 435 )
n-Heptane : 15.2 0.0 1,600 " X
n-Hexane 14.8 0.0 350 ' X
Isopropyl alcohol 16.9 16.4 980 X
Methyl ethyl ketone 18.3 5.1 590 A
Methy! isobutyl ketone 16.5 4.1 410 | A
Nitrobenzene 22.4 4.1 5 )
Perchloroethylene 19.6 4.2 670 ‘ o
Pyridine 21.4 5.9 ' A
S-100¢®> ; 15.0 0.0 1,350 X
Tetrahydrofuran ' 18.8 8.0 590 e
Toluene ; 17.8 2.0 375 @)
1,1, 1-Trichloroethane : 17.3 2.0 1,900 0O
Xylene | 17.2 1.0 l 433 O

(a) Solubility parameters have unit of [J*%/cm!*)

(b) Time-weighted average concentration for a normal 8-hour workday or 40-hour workwezk with nc

adverse effect on the repeated exposure.

{mg/m?]
(¢) Solubility to Neoprene AD-20: X-insoluble, A-~swelling,

C-soluble

(d) Estimated values for light naphtha. From Yoogong Ltd.
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Fig. 1. Solubility of Neoprene AD-20 in various
single and mixed solvents.
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Table 3, Low Temperature Stability of Adhesives®® Formulated with Mixed Solvents

No. Solvent Compositions 5 5 | Low Temp.
: (wt. ratio) v H | Stability<
1 AC/CX=60/40 17.9 4.2 * VP
2 AC/CX =50/50 17.7 3.5 l P
3 AC/CX=140/60 17.5 2.8 G
4 AC/CX=30/70 17.3 2.1 G
5 AC/CX=20/80 17.1 1.4 P
6 AC/CX=15/85 17.0 1.0 VP
7 AC/CX =10/90 16.9 0.7 VP
8 AC/CX/S/TE=40/40/10/10 17.4 3.0 G
9 AC/CX/S=40/40/20 17.1 2.7 P
10 AC/S/PE=50/40/10 17.0 3.2 VP
11 AC/S=50/50 16.7 3.2 VP
12 T=100 17.8 2.0 VG

(2) All adhesivesfcontain 20% Neoprene AD-20/10% phenolic resin.
(b) AC-acetone; CX-cyclohexane; S-S-100; TE-1, 1, 1-Trichloroethane; PE-perchloroethylene; T-Toluene
(¢) VP-very poor; P-poor; G-good; VG-very good

Table 4. Effect of Phenolic Resin

Neoprene ratio Softening point | Peel Strength™ Shear Strength(® Viscosity
phenolic : ® 25°C
resin 9] ' (kg/in) (kg/in?) (CPS)
1 72 6.5 37 -
2 90 7.5 39 -
A© 3 94 l 10.1 53* -
4 100 g 8.2 52 -
5 115 8.1 55% -
1 »200 * 7.4 ) 49* 1,500
2 4 , 11.5 51* 7,500
B 3 " 15.0 47* 9,149
4 " ! 12.2 46* 13, 000
5 4 | 11.8 50* 19,600

*Specimen destruction before adhesion failure.
(a) Peel strength; Test between canvas and rubber.
(b) Shear strength; Test between steel plate and synthetic leather cloth.

(c) A-series solvent composition(wt.); Acetone 40
S-100 10
Cyclohexane 40

1,1,1-Trichloroethane 10
Solids; 304 (wt.)
Neoprene; Unmilled

(d) B-series solvent composition(wt.); Acetone 40
S-100 20
Cyclohexane 40
Solids;30% (wt.)

Neoprene;, Milled with metallic oxide

&M A 74 A 3% 19834 64 159
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Fig. 2. Solubiliity of neoprene AD-20 in acetone
cyclohexane mixed solvent.
(numbers are from Table 3)
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Fig. 3. Effect of phenolic resin on peel strength
of adhesive.
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Table 5. Properties of Adhesives®™ with Mixed Solvents

Sovlent composition (wt. ratio)

i

i
Peel

Initial Shear ! TLV Viscosity Low
_ 1,1,1- | shear (€3 2 9RO Temp.
Acetone 5100 G0 ciforo. Trich- | stengeh | ERERI TR gymn| B | fiab
vlene ethane

40 40 — - 20 22.5 47 |o13.4 1760 7,800 P
40 40 - 10 10 26.2 49 12.8 1504 7,000 P

50 50 — —_ - 29.4 50 8.6 1728 4,400 VP

57 43 — — — 27.8 46 7.1 1800 4,400 \234
10 20 40 — — 20.8 50 11.1 1437 6,500 | P
40 10 50 — — 22.5 50 9.5 1395 £, 900 ' P
35 10 55 - - 23.8 50 9.9 1345 3,500 | P
30 10 60 - - 21.3 47 10.4 1298 9, 000 G
40 10 40 - 10 13.7 49 12.3 1482 13,000 P
40 10 40 10 - 16.9 49 10.2 1297 10, 600 P
40 - 40 10 10 25.4 47 11.4 1334 15, 400 G
50 — 50 - - 21.90 45 8.4 1460 9, 800 P
43 - 57 - - 19.0 48 12.2 1384 11,600 G
30 — 70 — — 17.1 48 11.2 1251 13, 000 G

14 — 86 - - 20.1 49 11.3 1142 8,400 \234
existing adhesive® 20.0 49 9.6 614 —_ P

(a) All adhesives were made in 30% solids (Neoperene/phenolic resin=3) milled with metallic oxide.

(b) All specimen destructed before adhesion failure

(c) Solvent composition; Acetone/Hexane/Toluene=48.1/40/11.9
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Abstract: To reduce toxicity of organic solvents and to improve low temperature stability of adhesi-
ves, two new mixed solvent systems were identified. Based on solubility of Neoprene, two solvent systems
selected were acetone/cyclohexane and acetone/S-100. New solvent systems reduced texicity to less than
half of the existing adhesive without any sacrifice of adhesion strengths. However, the phenolic resin
which was added to improve adhesion was best at 254 level to Neoprene for the maximum adhesion
strengths. The low tempsrature stability which has been a problem of the small-package adhesive was
good with the acetone/cyclohexane mixed solvent system containing 30~43% of acetone,
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