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Effect of Water-Soluble Isocyanates on Bond Strength of

Polychloroprene Latex Adhesives

Kenichi KURAMOTO
Hideaki NAKAZAWA

Because of the increasing industrial importance of low toxic, non-solvent type adhesives, much recent

attention has been focussed on the latex-based adhesives. As part of our program in search for new latex

adhesives, the crosslinking effect of water-soluble isocyanates on the properties of polychloroprene latex

was investigated.

Polychloroprene latex adhesives blended with water-soluble isocyanates showed remarkable improvement

on the thermal and water resistance and provided potentials to be used as such alohe or in combination

with other polymer emulsions and ingredients.

. ¥ A H &

RX D, BREAY 70 r 7L vRESHIT, BD
ERICTEREERN L LTRD LR TV 5, & A,
BRRERAC, BREFIBEE LTHEEA
TRy, KKBESEHE L oy@eest b ohE
THEID, RAHIHELIh W5,

DB, FHECENT, 57y 7 ABEEHO
PAFENRALR TS, BHREN LT T » 7 AR~k &
MRZTHLICDRIL, 535 2ARHEY rmeF L v
BB T, OESEN (= v 7 M), Pk, &
Bk, SRR BB E OFRMER R LTS
ERRBETHLEEZBRS,

SFETCOXEOPIY, uenFLvST, 2 A%
WO ESHE v L 5 e, HiADRLD
ShTWb, Bz, AARF AR ELER- <L
U VESMEROBLY, Kt BlErESL
THRTERE T HEY, RYV=F1vv( iy, £Y7
ZINT IV, VWA A=) VESEIS F o
KEHEBIIRC X 2 28452%, =% oBilg, » v 85,

BV ATARBRE, i/ kA ATATE N
Hgie & DK B AE 7 v v FT5 YYD, £ v v
7= MMEBE Wk BOKE OB BB LI b DR S v v

F35 DY, BREEORINC X 5 HEEBT 2w To
FRAR, A A v UG X % BRI o\ T ORI, 5508
CRD== VD 2 v 5Ty 7 AORERY, LM
Bbo LnLish s, EILoFMES+YREIRTY
DERZIE, 1V T F— MEAWEBRE O
WL, BRBHAERAT C Lz Ebh el H—
TR EEE L, B 5 WCIXAT R IE R A &
SKREIEELH D,

AT AT, BV IZenFLyST, 721K
WA v o7~ MEAEHNT A2 Lk b, WK
e, MEAMtER KOS I E AR T 5 & AR
2o

FORER, KEBEMA v o 75— &M, 555 7
ARAY 7 v e 7 v EEROTK - Tt EGRE O 7 ki
BT, b —RECHERATESZ LR L, Bl
AENDLELIMOERAF== ALY s vEDT LV F,
BAFIOMIEHRIC L - T, TORMELY X bl

¢ 3)




4 %%%éﬁnﬁmiﬂﬁéﬁlﬁ(WW)

&5 EouEEREY B LT, MTHET %,

2. R B’
(11 &R #
n w®m®& &

WA 9 B3k L7 +H#(2.5emx 10 cmx1.0cm)
2) 4/ >T7F— Meah
Synthappret 4694 (K¥E KA v ¥ 75—t it &
W), B 250%, <A =3t
2rix— L @fg=F 1B, BF 2 7%, A
ARV Lx KK
ZEHIAD (R4 7). BER50%
¥ TKK
(3 BTN ar
ZHALFVYTTF ., 2 ARM02 (Zru L Y)T =
+ v x4 7, pH=11~12, @%%53.&»60%, H
FEEETFKK
754 <=L AC—34 (7 7V AEg=AT V), pH=
9.0~10.5, EH46%, BHA7 7V LKK
v 15y 7 A (KR=4), pH=10.5, F560%
AIHT Uy 7 A0 (=5 v v EY), pH=5.0
~6.5, FE55~57%, HEAILFKK
m—F, 7 20668 (HLAFA{LSBR), pH=
8.3, EE50%, HAGHK=TAKK
@) BRI, ZTOAfMh
754 <A ASE—60 (77 VNEE= AT N),
pH=3.5, E¥»28%, AAT7 7V VKK
52N (FAFLFTEVVALK VY —F
—hA= ) VRS, KERERNR, TELET P I A
KK
(2) #EEHE
(1) WA/ RARDEE
55, 7 A%, LE@EEEM L, 80£2°C O
BRI CLO I L, SRy B LTk
HTs, cOEEEL HEL, 3EALXRE2L1°C,
WEES5+ 5 Y RHOERECEA L, R+ -7 v A
ATEY b, X5 kg or—5—-ThE%Z 1H
FL R, HELTEEREERS, 1H#%, Mm25.4mmD A
FY oy Sk ETL, B LT
@ TH/TrOEE
55y 7 A%y T, lin? OFiFR 1 EEEmEARY
e BEA—T VEA XTI ELE, 77 v7 A
CEE fEp ol icth, EREBCHELZRS Y. 77V
Sl BB DT L, E L
(3)REBRAZE

EERERNE ¢ B T HRO TENL S MRS LU0 REA
s
K « B 7 B v 7 w30 11° C DKz 24y
R EO TEN < B L O R AR
SHEE
fifBhERp « ¥E 7 A%, 70°C FESH TO T B
MR L O 3R A WS
(4] BEDMNE
4 —} 57 BEEREREE T S—5000 (B BERTED
#{# L. ASTM D1876—69, D906—64 = ¥ LT, T
FRTENE S HRE, IRRANRE 2RO, 77 A
~y F - RE— Fid, £hFh200 mm/4y, 50mm/5T
Bb, METERE23+£1°C, 55+ 5 FRHKCTHIIR

A f:o

3. EBRHERELIUEE

(1) BERERANTREC KT B4 Y V7 — MLAHF
mic & 3%

1) Y7+ — MeEY

Table 1 Effect of addition of various isocyanates
to polychloroprene latex

Tensile shear strength
(kg/in®)
Adhesives after aging
after 7 [at 30°C for| .\ 7000
days '24hours in 4
L B lwater -
a.Skyprene latex # 402 94 25 23
b. 4402 / Synthappret | 115 108 70
c. #402 / Colonate L 148 106 62
Cross linking
d. #402 / cioms AD 225 107 130

Open time : 3~5 minutes
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Fig. 1 Structural formula of polychloroprene
1, 4-polymerization; 1, 2-polymerization;
3, 4-polymerization
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" Table 2 Dependence of Synthappret 4694
on tensile shear strength

Tensile shear strength (kg/in?)
Synthappret after aging|
4694 (parts |,f ft at 30°C
by weight) aher 24 ader 7 for 24 |at 70°C
ours ays | hours in
- water
0 72 188 19 20
0.5 83 190 16 24
1 86 200 33 24
3 108 217 87 47
5 105 208 127 71
10 112 — 108 70
20 101 = 42 76

Open time : Sminutes
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Table 3 Dependence of Synthappret 4694 on

T peel strength

T peel strength (kg/in)

Synthappret 4694 - e - ‘ ) -
. after aging at after aging at
(parts by weight) after 24 hours | after 7 days | after 30 days | 80°C for 90 | 30°C for 24 at 70°C
minutes hours in water
0 12.9 24.8 24.3 18.2 22.7 3.5
0.5 12.0 21.1 19.5 17.7 17.4 3.6
1 4.1 77 8.7 10.5 3.8 5.4
3 4.3 10.1 12.9 19.9 1.5 5.9
5 1.0 2.5 5.0 20.5 0.9 57
b XEHEMIES0Y, —R, FREPIES0L R bR,
fitEaREErE, Synthappret 4694 1~5 ¥sm +5 2 &

< X b, 3.5Kkg/2.5cm i 5. 5~6.0 kg/2. Sem i [A]E

g Uiz

S

@ it KRBT, BEBSERR bhi, BRSSOV

§ Adhesive Tix, Fig. 3 o(ec/RL7,

e fatlire % BRI BT D 1T 5 % A%, Synthappret
- S 4694 %3 N ! LREbMR
Cohesive | Intralayer failure WM LUISWERIC R bhs \EWE S Wb
failure ; Ricnted, e, SEERLLLDOTHD. DREMH

| BEA BT I E D, TAKHED W LB By
1

Time

Fig. 2 Chart on T peel test
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Fig. 3 Formula in failure
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Fig. 4 Model of adhesive layer
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Table 4 Effect of aging on T peel strength

T peel strength (kg/in)

Aging condition

after 24 hours | after 7 days
40°C, 30 minutes 0.7 4.0
60°C, 30 minutes 1.2 5.2
80°C, 30 minutes 1.5 5.2
100°C, 30 minutes 1.7 4.4
120°C, 30 minutes 2.6 4.4

Open time : 5 minutes

Table 4 ik, JBR BEN A L0 BEKYIOY
BThbrEREL, K FLEE, a4 Vo7 —
MR XD BRIBE RIS T e, BEEEEC sk
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B, VMBS NH AL DICE L b D Th s,
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wmL, FE L,
40° C~120°C, 3043[, B EiREEEA 35 fnotn
N, WREBEC RS\ T, FOHRIIR bt -7, it
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BEERBMERD INBERC ST B 28 e 2o 7o
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Table 5 ik, 4 —7 v 41 2 X 2B O\
R L7,

F =7V EA A0~35DOWHET, R ERmBEY

Table 5 Effect of open time on T peel strength

T peel strength (kg/in)
Open time (min)
after 24 hours | after 7 days
0 14. 4 19.9
1 14. 4 20.7
3 18.1 20.5
5 4.2 7.6
10 4.4 6.0
20 1.7 3.7
30 2.7 5.2

Table § Effect of one coating on T peel strength

T peel strength (kg/in)
Adhesives after alging at
after 24 hours after 7days 30°C for 24 at 70°C

hours in water
a . Skyprene latex #402 16.3 17.8 14.2 3.4
b . #402 Synthappret 4694 16.9 17.0 11.0 3.4
c. #402 /Primal ASE-60 16.8 17.2 11.1 2.8

d . #402/Synthappretd4694/

ASE-60 13.2 13.6 10.8 1.7
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0~353z s\ T h BEBIEA R bt

() 1EAZFECLDERE
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Table 7 ¥, 1EEMECKT S WA Y > 7T F
— MEEEnT X BRI OWTR Lic, BEERIL,
AHWA T VYT y 2 AF402,100 5% 7514 <L AS
E—60, 23 CHakE L, &%EA Y v 77— MMeEk 3
WML, FE L,

A, @~@EREEORE LBbhd,
MEGREC DL THL, O~DE@A A TV VT Ty 7
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Table § ki) 5 MEGRE 3 L 00 Table 7 D)
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Table § Effect of isocyanates in three coats
method on T peel strength

T peel strength (kg/in)
. T after aging -
Adhesives after 7 |at 30°C for at 70°C
days [24hours in
w_ater
a.Skyprene latex # 402 | 19.0 14.6 2.5
Synthappret
b.#402// thap 2.2 | 115 6.1
c. $402 / Colonate L | 28.8 | 19.5 3.8
*Cross linking
d.#402/ agent AD 10.5 6.0 3.0

Table § (¥, 3[EIEM ECKTHERESNY YT F
— MEAHEINT X BRI TR LT,

R I TE, ()2 mx — b LA Lk,
IR ECRENRE b, MZKBRE STk, =ik
D ENE BVHENEB b TV %, (b) Synthappret 4694
RHEMLICEE, BMEO BANRKEL Rbhifs, Zh
i3, BEEFIBCRT A BREKOMEN, HHEA YV
YT F— b EEx Te, s LTS BEEGREY — 4 -
NaHSO2) i@l LT W2 Dhd Lhdsw, i, ¥E
REEDEFHE B b, BEEHETH- T,

MBS S\ T, 4 Vv 7 F7— rEAWxEHINL

Table 7 Effect of isocyanates in one coat method on T peel strength

T peel strength (kg/in)
Adhesives after aging at
after 24 hours ater 7 days 30°C for 24 at 70°C

hours in water
a. Skyprene latex # 402 16.3 17.8 14.2 3.4
b. #402/Synthappret 4694 13.2 13.6 10. 8 1.7
¢. #402/Colonate L 17.7 21.3 13.0 2.4
d. #402/Cross linking agent AD 8.9 14.3 10.0 3.0
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Table 9 Effect of addition of Synthappret 4694 to carboxyl SBR

Sythappret ___T peel strength (kg/in) ‘ie_nsile shear strength (kg/in?)
Aging condition 4694 after aging at after aging at
. after 7days 30°C for 24 at 70°C after 7days 30°C for 24 at 70°C
(parts by weight) hoursin water hours in water
- 0 0.4 0 1.1 167 0 45
0.5 4.6 0.3 3.1 — = =
Not 4.8 0.8 3.8 177 19 53
6.1 1.5 3.7 171 24 54
5 3.9 5.5 4.1 157 11 63
0 4.1 0.8 3.4 113 0 60
0.5 6.3 3.3 4.4 — e ==
80°C, 30 minutes 1 7.9 3.4 5.3 123 54 95
6.4 3.9 5.9 146 24 78
5 4.4 5.7 5.3 123 31 74

Open time : 5 minutes

T, @D ETS W5 Edibhs e,

(4] RV BATVLoF5F9v o, OEAKTVI
2 a & LV Synthappret 4694 =g R(C &
DA

KBS VY o7 7~ b ko 8Y) 7ea s Ly
77 v 7 AEEFI DKM & B0 Bic s\ T,
5 [5RE A WAABC B T R R S htent, 1k B
T, F=2—=DAFVF0HY, TORWPLHRCTE
Temotos

T T, BRIBRIGY X0 BRCT B, KY 2
BERFVYTT Y 7 AL BEL OIEMKELHETAM
DEEGE=ALY 5 v, IBIE, AL TV YST,
g Adp 40217V v K L,

(1) ANKF>N{tE SBR~Synthappret 4694 X%&(C
L D&

ERSRC L DEED THERL LT, »rRFo
{LSBR%{ERM LT, Synthappret 4694 ¥ hniz X %)
ROWREY B otco FORAY Table 9 iR L1,

BERL, AL AF O NES BR(r -5, 7 20668),
100 #8 (BIMHE) = Synthappret 4694 % FigE (&
B WL, % Lic, ¥io, MMBVLEITES3~5
HEBO v 7 A% BRBESNe T, 80°C, 30 43Rk
A

Table 9 X b, MBYLE /¢ LIZOWT ik, Syntha-
ppret 4694 RPN THE Lin X - T, THT S MR
DGR, WKMES L OTHERET, KX kA
NBLNE T Ehbhb, FIERAMRBRO HIEME,
MEFAGREE 3\ T K X eI R bhis %, WK

BEORLNRE L,

MBI A RS2 Lic kb, 2fc, WETELL
TR2EACH D, Zhud, 1Y o7 F— +HiC k5245
RIEHHETTBIcn EBbhs,

HNHF Y AAES B REMIC X 5B 5\ T, InZl
MHC X > T, TGS EERENRE LTS L5
RRNB ORI, J5MDRIEAE U b D EBbhs,

Table 9 L b, SIERAM ABRISZI0S, T
HICHARC R T, ZLVHERI S H 7,

@ ZAAATL 5Ty o RAp402, HOELKTY
M2 a3 LU Synthappret 4694 =gy & (-
&S

LOMBOHERCD &5\T, ZHHRLEALT,
Synthappret 4694 ¥Rpiic X 3 BB IOBRH Y 52 /-
7o BEKE LTORAE, KOED THS,

AN T Vv 5Ty 7 Achd02 (pH i) -

TS ER (R )
Hoth==nro g Wesieesieseaana 253 (Flk)
Synthappret 4694:--:-.-.ocovuc.. 3 (L)

PH SR DWTL, A1 L v 55, 7 Adpd02
100g kL, FE=— N 10wt% KEsug 20 8 280
Ba LItk Swti B KEw L inL, pH=7.9~8.4
L7 ABINLEST v 7 A, £EOES K<L
¥ a2 v & Synthappret 4694 #{E& L7, Table 10 i
L, ZRRSRIC XD TELL B B2 = Ui,

Table 10 X b, MBJLE LIcbDieoWTRS &,
MAHEEL, (a), (), (o), (ANHFRAETH b, WEE
B, (), (e), @23@LDE ot BEDZ &,
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Table 10 T peel strength of adhesives with polychloroprene, one of
other emultions and Synthappret 4694

T peel strength (kg/in)
Aging condition Emultions after aging at
after 7 days 30°C for 24 at 70°C
hours in water
a. Skyprene latex #402, only 17.9 8.6 6.4
b. Primal AC-34 14.0 9.9 5.9
Not c. Soctex 17.2 11.4 6.1
d. Sumikaflex #400 17.1 6.3 5.9
e. Lodex 0668 19.3 14.3 5.7
a. Skyprene latex #402, only 19.2 13.4 4.8
b. Primal AC-34 18.6 10.9 7.2
80°C, 30minutes c. Soctex 17.2 13.2 5.5
d. Sumikaflex #400 19.1 6.7 6.0
e. Lodex 0668 18.1 12.8 4.3

Open time : 5 minutes

Table 11 Tensile shear strength of adhesives with polychloroprene,

one of other emultions and Synthappret 4694

Adhesives

Tensile shear strength (kg/in?)

after aging at
after 7 days 30°C for 24 at 70°C
hours in water

a. Skyprene latex # 402 176 18 27
b. #402 /Synthappret 4694 227 123 46
c. #402 /Synthappret 4694 /Primal AC-34 242 66 48
d. #402 /Synthappret 4694 /Soctex 174 84 56
e. #402 /Synthappret 4694 /Sumikaflex #400 246 93 49
f. #402 /Synthappret 4694 /Lodex 0668 234 93 73
Open time : 5~10 minutes
L7514 <VAC—34 (77 YA AT ), ()Y 7T SRTHDo

v 7 A (KRR L) R ULH, 2R 2rbhs L%
zZbhbe

DTV FHIERCTE, HEERSRESR bR s
St EbE, TV FHOBRRBL T T v 7 A
KR BB & BRI O BREER OBk, REEE
S, HEEENR T ORRICHEET D 5E £ i RmEIT
HETAHBEGCOVWTORFSMETHS LBHN b,
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Table 12 Effect of adhesion by hot press
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o) i | ahos 7| ,55,0 T 1000
hours in
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a, 1 1.6 2.5 2.7 5.1
b. 1 16. 8 15.3 10.3 3.4
(o ST 2.6 4.3 1.0 6.3
d. 1 14.3 13.0 5.3 5.1
e. 2 4.1 9.1 3.7 5.7
f. 3 2.5 5.9 1.2 6.0
g. b 5.1 3.9 0.4 6.1
h. 24 0.9 2.0 0.2 6.0

(a) : Skyprene latex #402

(b) : Skyprene latex #402 adjusted by pH

(¢) : Skyprene latex #402/Synthappret 4694 blends

{d)~(h) : Skyprene latex #402 adjusted by pH/Syn-
thappret 4694 blends
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