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Abstract: Water In this study, CR/silica nanocomposites were produced by dispersing nanosilica on chloroprene
rubber (CR) to apply toluene-free primers for mobile devices. The properties of the modified chloroprene
rubber using nanosilica was evaluated through FT-IR, SEM, EDS, Contact angle. The SEM images indicated
that P-4 (4 phr) was the most homogenously dispersed. Pencil hardness measurements and Contact angle
indicated that the hardness of the CR/silica nanocomposite and the hydrophobicity increased with increase in
the silica content. The peel strength of P-4 (4phr) was the highest and the initial peel strength of P-4 sample
(2.9 kg¢/inch) was 50% higher than that of the P-0 sample.

Keywords: water primer, adhesion, peel strength, toluene-free

LME SHA) S A, WY 5 4SS Y A2

toluene-free 43}01134—4 7ol &
AbE7L JuEt AR FASA LA uhet R a5 (CRE g2 &

LEdo] ey e Weprh dojubar 9l oprF 2712 A8 = %

8
of
Eﬂ eFal 7k Ak 717], o 2 ohd, aAdsst s *F@LHEP *‘-’hﬂﬁoﬂ wheh G =, A, o o
2‘5‘(}:
I

Hzlo]7]

o]tk CRE

Hek, dEetel tist 87k S7helA o THEJA F2E A= 2R 1 o ol
‘r% g omupd E 5ol AEEHe 9 A [11], SR o] 23 & F&=s Yedoh 19y
Lo FRAgol AxEL Qe ofof whet H2E =r[HAES W
A 71EET o gFotof 3=t °lt 2, T SAAR 77 Y 288 ARt AEAe
s 5 Uil Astdts 2AI ol =4e TN g A7 AREAL o 2
ol H&tshy] STk o7 WH[19] T, el < Ad=7ke 78 2 A EE 7 U 2ot
Olﬂ A= Aol et Zefoln] AY ol @ ALEAsilica Ule E9HA| 9 £ 8l o E 242 &
5 Utk 7)Eo AHEE= ZFolwe AAIeF AEA; matrixAbo] o] AW Az Abgo] o A
I 22 3l SAIE ARgste] & 2AIE oF  AdHh
the wdel o Elste 3 SAE AN 2 Aol M s CRALFO AR A2)7F tle ¢

¥ Corresponding author: Jae Hwan Chun (jhchun@kiflt.re kr)



e BAIAA CRiiliea Y= B35 w59tk
CRysilica #3HA9t 2 A S &5k tuoluene-
free zofolw =z A5ty Al CRysilica 594

£ FT-IR, SEM, EDS 5& ©]-&35}9] silica g5fo] wtE
E'*é W3l 2 E4 E,Lg HY So] EAS 595}

Tt

21 A S AE

2 Aol A= toluene-free Zefo|m o] A5 9|3
2234 31F (DENKA Co. Ltd.)¢} Silica Nano-
powder (Aerosil 200, Degussa Co. Ltd. (Germany))S A}
235} 9t} Silica Nano-powder= A A §lo] AF&3}3H L
o SAE7] Ao JAA7]= 2nmEz HIarEo] gl
M2} ZAA 2= T-201 (Tackirol-201)T}F 93087} AH&
= olth &= EF4l, MEK, cyclohexane= A §l°]

AHgat et

2.2. CRssilica SEHA| =210|H A E2FY

CR 125 ¢} Silica Nano-powderE 90 °Cof| A 587
Edstoch Ael7he) ke 0% 10ph] 275}
o % 8o ARE AzsAct. U F W50
CR/silica U= 2349} Azt ZAAELS AF2(25 °C)9
A ¢k 3 h 59 RS 0] 835l 53, ZalolHE
SE =Y

maee 25ety] 98] Zefolulzl EEH (lum)
PC7]| Aol OPi & GHEolZE YH] 25mm, Zo]
100mm £9l T, 2kg 550] AZ BelS ol §5to]
18] SHEAA akalich. A2 308 AT ¥, 24
A2 A3 Tl 212t AU G R 05

)

300mm/min®] JAAE==Z vt & o9 st g2k
24 AAAE Ageiel SARAL, 24 wee
KS-A-L107(&H4 2 27 2) o wek Alassiet.

2.3. CResilica SRA Z210|H A Z2Hy

CR/silica E-81A| 9] 1z BA-8 9|3} Fourier transform
infrared spectrometer (FT-IR series 430, Jasco)E& A&}
ot w9 4000~400 cm™ o] A FEALE S 32, SAF
% 4om!2 AMERS BT CR Yo 24k
o] & silicad] FAF AEE =lstr] 9@l Field
Emission Scanning Electron Microscope (FE-SEM
JSM-6710F JEOL LTD)S E3&f &olHtal, EDSE &
& AA silicad] L =43} ;<4Z7 Zby A A
=545 59l CRisilica HHA ] 2244 9 IF =

= 2989

i
o o

3.1. CRssilica SEH|Q =

CR/silica E-GHA| S toluene-free T ofo|H 2 WS 7]
At 44 §AE A i getr] g (dmixed)
o +AATAS (gmixed) o] §3keATh. A2 okl

LHERL QT [14].

dIV1 + d2V2 + d3V3 + e (1)
gVl + g2V2 + g3V3 + e )

dmixed =

gmixed

oAy LI = Pt iiiaﬂ IR 83w 1}
selElsl cadyAsE v  dusian
Figure 1] 12} Ql%o], CRO] EF4ol= FE5HA =
3, =2 g gy A MEK cyclohexaneo| Al &= &
2rRxd a7 AEES skl e ShA
el Ae uvigoz HAE 2 Ax, MEKS
cyclohexane& 412 co-solvento] & &= A& I35}

ATt

=

3.2. CRssilica S Q| LR

CR/silica £-3HA)] 9] FT-IR spectrag Figure 29| L€l
i slch. HA Figure 2(a)= CRY FT-IR spectrum® 2
2927 cm’, 1454 cm™of| A alkane®] C-H peak, 1688 cm™
o] A] = c=c stretch, 823 cm™, 666 cm™o]| 4] C-Cl peak=
gFelst4tt. Figure 2(b)+= Aerosil 2009] FT-IR
spectrum©] 12 1082 cm'o| 4] Si-O symmetric stretch
peak 7} TEE Tl E$F asymmetric Si-O stretch peak+=
oF 803 cm'oj| A TEH T}

Figure 2(c)~= P-09] FT-IR spectrum® = CRILF9]
C-H, C-ClI peak, A 2]7}9] Si-O peak7} 2%+ T—‘rﬂ =]
o (d), () €A UlRIIA 2 B peakS BT Feleh
Rar A7k heFol wet intensity o] ®13F A A] <l
skt

CRo A=7te] e

! H7hstel Az
CRisilica 23140 Twl E4

3.3. CRisilica E°bt1|°l HH 54
o}
=
39 efolx 7] 2]3F SEMo]

U] A& Figure 3o e At} Figure 3(b)o.2 Ko} 4
217} e YA ol apirdd ul, 7 FUSHA 2
ol 58 SHIstsich it Azl o] A%
G2 ol 2484 ek naA BAEe] 91X
ory SAA7E FAE AL WA E3F EDSE

o) A Hestel FRFE 25te] Figue 3ol et
Ui glct. Silicas E3$F5IA] &2 P-c AH$ Si JEo]
Aol A& A okoFi, Ay} teFo] kolHaE L

sk
= =
A Azl AXE AL AT

HE " AE 197 A2, 2018



Modified Chloroprene Rubber& ©]-8-gt Primer A% ¥ 54037} 3

Table 1.
Composition (%) Peel strength (kgy/inch)
Sample CRisilica Contact Pencil
code nanocomposite  930s T-201 cyclohexane MEK initial permanent angle (°©)  hardness
(A-90/Aerosil 200)
1.5 32
P- 1 1 2H
0 (100/0) (1.40+0.07) (3.10£0.06) 7
2.1 3.1
P-0. 1 . 2.4 H
05 (100/0.5) (1.97+0.11) (3.03£0.04) o 3
2.2 3.1
P-1 100/1.0 98.8 3H
( ) (2.0320.11) (3.00£0.07)
2.6 3.1
P2 (1002.0) (2.5320.04) (3.070.04) 1005 4H
5.4 0.3 03 752 188
P-3 (100/3.0) 20 28 102.3 SH
: (1.97+0.04) (2.70£0.13) '
2.9 3.5
P-4 100/4. 104.1 H
(100/4.0) (2.83+0.09) (3.43+0.04) 0 >
2.8 33
P-5 100/5.0 105.0 SH
( ) (2.70.4£0.07) (3.1620.09)
2.7 33
P-10 (100710.0) (2.57+0.09) (3.100.13) 109.1 SH
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Figure 1. Solubility of CR/silica composite with various
Solvents. (a) toluene, (b) cyclohexane, (c) Methyl Ethyl
Ketone (MEK), (d) cyclohexane: MEK=8:2.P.
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Figure 2. FT-IR spectra of (a) CR, (b) Aerosil 200, (c)
P-0, (d) P-4, (e) P-10.
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Figure 3. SEM and EDS of CR/silica composites with
different silica contents (a) P-0, (b) P-4, (c) P-10.
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Figure 4. Peel strength of primer with different silica
contents.
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