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Abstract: In this work, CR (Chloroprene Rubber) was emulsified by phase-inversion emulsification with nonionic sur-
factants (NP-1025, LE-1017, and OP-1019) and an anionic surfactant (SDBS; sodium dodecylbenzenesulfonate), and its sta-
bilization was investigated through a study of its adsorption characteristics, zeta potential, and flow behavior. As the amount
of the mixed surfactant increased, the droplet size decreased, resulting in the increase of viscosity. In particular, a CR emul-
sion with a lower absorbance in the UV spectrum exhibited the highest zeta potential. The results of this experiment showed
that the CR emulsion prepared using (LE-1017) and SDBS was the most stable. In this study, calcium hydroxide and alu-
minum hydroxide were added to enhance the mechanical properties of the CR emulsion, and the relationship between tensile
strength, tear strength and surface free energy were investigated. The tensile and tear strengths of the CR emulsion incresed
as the amount of calcium hydroxide and aluminum hydroxide increased. The highest tensile and tear strengths and surface
free energy were observed for additions of 1.0% calcium hydroxide and 0.80% aluminum hydroxide, respectively. It was
concluded that the interfacial bonding strength was improved by the even dispersion of calcium hydroxide and aluminum

hydroxide in the CR emulsion.

Keywords: CR emulsion, nonionic surfactant, anionic surfactant, zeta potential value, surface free energy, interfacial bond-

ing strength
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Experimental

1. XM=

Chloroprene rubber (CR)= Y& A7|S8E-AF)A 2
Denka Chloroprene A90 (Mw: 550,000y ARg3}HoH,
Chloroprene rubber (CR)E $-3}3}17] €3] 2-0]-& AHEAA
2 SDBS (sodium dodecylbenzensulfonate, Junsei chemical
Co., Ltd, Japan)E AME3IHL, oL AWLHA=E OP-
1019 (polyoxyethylene octylphenyl ether, Wako Pure Chemical
industries, Ltd, Japan), LE-1017 (polyoxyethylene lauryl ether,
Junsei chemical Co., Ltd, Japan), NP-1025 (polyoxyethylene
nonyl phenyl ether, DongNam Chemical Co., Ltd., Korea)Z A}
L2359t T3 CRE £5)317] $J3t £1ll+= Oriental Chemical
A}e] Toluene 15 A|QFS AMR6LT, 28251 03 2252 2}
L35ttt o, 3454 HA7MA 2= Dong Yang Co.9] calcium
hydroxide®} Shinyo Pure Chemical Co.2] aluminum hydroxide
2 Agasict

2. CROIEHC| M= A 2ENMZ=

CRE EF4lof| &3A1Z1 &, v]o]-2& AHEAJA|(OP-1019,
LE-1017, NP-1025)8 ¢ AH|&2 H7lstol A A £ =2

WHE A F, Fol AMBA(SDBS)E &3AX FH
£ A48 HrtetiA 4 SE= anksto] CR AEAS A

Table 1. The Composition of the Chloroprene Rubber Emulsion

with Surfactant unit (phr)
CR H,0 Surfactant
SDBS NP-1015 LE-1017 OP-1019

100 60 2 2 - -
100 60 2 4 - -

100 60 2 6 - -

100 60 2 8 - -

100 60 2 - 2

100 60 2 - 4

100 60 2 - 6

100 60 2 - 8

100 60 2 2
100 60 2 4
100 60 2 6
100 60 2 8

Table 2. The Composition of the CR Emulsion with Metallic
Agents Content unit (phr)
Ca(OH), AI(OH),

100 - -

100 0.2 -

100 0.4 -

100 0.6 -

100 0.8 -

100 1.0 -

100 1.2 -

100 - -

100 - 0.2

100 - 0.4

100 - 0.6

100 - 0.8

100 - 1.0

100 - 1.2

CR emulsion
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6. 7I14¥ E4
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Results and Discussion
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Figure 1. Effect of the amount of SDBS and OP-1019 on UV-
Spectra of the CR emulsion.
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Figure 2. Effect of the amount of SDBS and LE-1017 on UV-
Spectra of the CR emulsion.
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Figure 3. Effect of the amount of SDBS and NP-1025 on UV-
Spectra of the CR emulsion.
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Figure 4. Effect of the amount of mixed surfactant on the Zeta
potential of CR emulsion.
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Figure 5. Effect of the amount of mixed surfactant on the droplet
size of CR emulsion.
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Figure 6. Effect of shear rate on the viscosity with the increase
of the amount of SDBS and OP-1019 for CR emulsion.
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Figure 7. Effect of shear rate on the viscosity with the increase
of the amount of SDBS and LE-1017 for CR emulsion.
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Figure 8. Effect of shear rate on the viscosity with the increase
of the amount of SDBS and NP-1025 for CR emulsion.
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Figure 9. Effect of surface free energy with the increase of the
amount of calcium hydroxide for CR emulsion.
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Figure 10. Effect of surface free energy with the increase of the
amount of aluminium hydroxide for CR emulsion.
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hydroxide7} 7Hg wf zHz} Ca'e} AP'R 32| = A =&
ol A3} grol o & AP7F 24K Fhof| o wol 7ot A
o=z Hojt

4. 7174 24

Calcium hydroxide®} aluminium hydroxide o] -2 CR
oA 7|AA S WA, 2L A7) AAE EH
Aol d x| eke] BAE dobr 7] fjste] A= I AEZ

& Zsen

Figure 112 calcium hydroxide®} aluminum hydroxideE 3
7¥ste] Al23 CR o2 D& A= 2S5 HojFu
QJtt. Calcium hydroxide®] %Fo] Z7}go] wel AR =7}
Z751903, B8] 10 phe® W7 A9 Hohghe mol A,
1ol A7 ol I == skt £ aluminum
hydroxideE 7}3t CR o BHLE o]&} FARE H3FS 2ol
o, 0.8 phrE A7 A9 Ao AW he Bl w3t
7RAZ I ol H7F Aol kel 238 AadEe S &
T AT o]k T2 A=Y HIAHL 71AH B F
287042 st T ApoldAle] 2BTE ol &ako] A4
o 4 ek

ojn| ¢Foj| A A E F 7} o] calcium hydroxide®} aluminium
hydroxide7} 7Fglol] weh 3w AHgolui x|l v, 7k 27kt
AL, olo] whet A wFA 229l v5 & Zo] 71
ol A} Ao FAR A2 S8, aluminum
hydroxide 0.8 phr& 18] 31 calcium hydroxide 1.0 phrZ 7}
gk CR ogdo] o 9 AolvA] g 2e A& &4
skqict. ole] whal], 2+2} 0.8 phre} 1.0 phr o]/ H7} Al
= B9 Aoy A ghol AadE Eelstith &, CR "
Mol Twl Aol Ao} AR EE DA WA HUTHE
o 4 9k o] Fato] Eel AgolUN) ARl vy 8
29 y§o] CR o@AUjol] HAtslo} gl AP T2]3 Ca®*
o] Az gHtof| st EAE o] A= FFE vA=
F2 AAAE AT 4 e

s, 53 oAU Ze] <3t Beld WL w7t A
£k Waw A 7122 ST AReIH FAAEE
g £ FoA H7te A mpgos WSt e, o=
4 AUA=HE BFsfjoF & oyA| A= o]ofx|A H
oo H7} JAYE7] 4 ST A = thT} 2ol
~(S5) 4ol <istel vrepd 5= glov), W Aol A3
oA oln Ax w0 &5t AYE M= &
qolc}. A1|e] Zo] /o] LWHH o] Y 1A gh=rhe A
AAz sto] G HPNUA &&=, A=, H2
Et e Sow vehd 4 ol ok 2L ouR
7= BUAE B Ao o B4, A%E a9a
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Figure 11. Effect of metallic agent on tensile strength of the CR

emulsion.
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Figure 12. Effect of metallic agent on tear strength of the CR
emulsion.

g 4 Fol oJste] A4 Hrka el A gk Figure 12
+ calcium hydroxide®} aluminum hydroxide 9Fof] W& <1<
FEE YEH AL 9l Figure 1194 AAE A7 =2 1
Rz} A AFHS RIS & 5 Uk ANE AAY
calcium hydroxide®} aluminum hydroxide®] 3 7}of whe} Q1 E
F=7t S7rstch 53] 2k 1.0 phret 0.8 phrE H718H9S
W 7P =2 AGRE S Bk ol olv] AHE AR
Z+o] calcium hydroxide 1.0 18] 31 aluminum hydroxide= 0.8
phrE A7119E 297 7P B2 EHARROlUA v gkt
SRR AL Bl o]9} 2 AT CR HAL 2
AZE Ao A 9] CR oA BF] #H AR A&} AE
AEE WHT WAL AATE & 5 ATk F Ca¥op ALY
2 Qlshe] 2% A BAkelo] Aotelo] Hrt W &
Arpso] P wet g3o] S MEHIL ol IE
Fe=7b g 2tk AT 4 ok & 71418 244
GAES} T Ro] AGREL B Aol o] A v
A a9l v gol AEANY Ca¥ T3 AP Bab st
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or

4T g AR ) FFS VAL AAUS &
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Conclusion

2 d7olAEs CRE H]o| AHEAIA(OP-1019, LE-
1017, NP-1025) % 0] 2 A@4A|(SDBS) 12] 7 5Hel5
3o s Eof #YsHA BAAIA CR ABAHS A2t F
254 9 AEA Y i AdE o] g e Wl i
SRS Fot] A S T A vlo| & AHEA
Al LE-10171} S-o]2 AHE/JA| SDBSE AHg-sto] A| 2%t
CR o@do] 7P et A& BTt =3 254 H7HA
Q1 calcium hydroxide®} aluminum hydroxidex= CR o84 9]
A= D RJAEFEE FAH e, B Afodz|ef Q1
A7 E DG =] A2 R E EH Afov A9 |H H
4 849 FAARSE ATt sfgshe A o] 714
2 B0 9FE A= FRAAEA ZHEE 1T 5
ATt F, CR o HAYe] Ca™ 223 AP' 2 Ql3}e] Q13
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