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ABSTRACT

The surface of wiper blade(W/B) rubber was chlorinated by chemical treatment method
using the hydrochloric acid(HCl) and sodium hypochlorite(NaOCl). From the results of contact
angle measurement, friction coefficient measurement, and ATR-IR spectra, the surface charac-
teristics of chlorinated W/B rubber with time of chlorination were studied.

Contact angles for W/B rubber with increasing time of chlorination and chlorine concentra-
tion were measured for the water and ethylene glycol. From the results, contact angle fell rapid-
ly with increasing time of chlorination and chlorine concentration, reaching a constant value
after about 10min. And the wettability of W/B rubber surface by means of chlorination has
been improved.

For an unchlorinated W/B rubber, the friction coefficient with time of chlorination decreased
from 1.27 to 0.20~0.23 on full chlorination. As the results it was considered that abrasion
resistance of W/B rubber surface has been also improved. The values of pH and Cl- ion concen-
tration in a chlorine treatment solution decreased as the extent of chlorination of W/B rubber
surface increased.

From the results of ATR-IR spectra, it was observed that C=C double band of W/B rubber
surface transformed into C-Cl band, but quantitative determination of the extent of chlorination
was not feasible because of the complexity of chlorination reactions.

I. N B T AAE S ) A8 B8 2 e AR
3o} $AALY kAL BHFFr), w3, o)y B

Hot d ¥ 428 320 ATAGAAFA S olmk U, A%, 344e) a73lel g
0|3 E#o| (wiper blade) 9] Q& ok &E)& 3 Hx. Eg o)t 7% (blade rubber ; B/R)¢ 7}
A AT, o, 4%, &Y 9%S W g 24

Elastomer Vol. 33, No. 1, 1998



28 ) - Qulo] - bR - £

NNE AHF 4 gofof gkl HZole 2EA} o
o] Bdolze] Y 353, FE% 2T v}
4 AFS e S A g 7] 8 7H3
ek, ools] Eolre] AR F87 27 E4FY
ol FIAL o7t Mol A AFsto
- e qhs) S8 2l 9 F3sk= B/R
9 lip¥7} AN O)FEE do} . WA 334,
ulR, 9Ed| 23t vhd Fof AsjA FdAde] As
o 2479 WAl A8 dFS wtA, frelel A4
ARH 2¥] Y4 4 27 54 v Aol
As & 9%& el x3, B/RY AsE2e Ao
% (natural rubber ; NR)7} AH-5H2 glod, NR
o oA UmtE A AAE Bad7] S8 22
22 %75 (chloroprene rubber ; CR)$} NR/Sty-
rene butadiene rubber(SBR)EITE Hlste A}
£342 k! ol2id AEAL ols] FHojrg o
M £ T AL W3] 43 B/Ro oigt 34
A2l ok AgS FaA7L UetrAE A
3tk

179 39 Azle) B dFE 18884 Glad-
stonee] 93] A& dFHoH, 2 F F& d7H
9 g8 A7t o} gtk 1% B9 A §
7V de] AHEEE Qa3 (chlorination)= #H o}
A& A7l sl 3449 e g A3s)
53 & vistte] AH 2l dhols) Egojto)
S8 AEEL ARAA B F B 94 4
of R7HF9 A dasrt Hd, A%, At w8 7
A& P RA o 233 fyhES pRIh 2
Extrans} Gente Hd 1F FHE 483} 45
74& AT 2H I A (wettability) o] of
9 wsksheAlel e Eusgich 252 dadtel
g A&7 Wl 17 299 78T w2t ¢
HAL, HE79 A7be| wE Wz e Qidte
Sl ket 2ebAle Aagict

A&7} AL 1 ZHAA 333 WsE 97t
7] A3 7V 7idetn wE ubgelth ST of Wy

dzt~Ew A 33 A A1ZE, 1998

Tl Ed o2 ojfojl At o] 4} £4E &
& Qe A% 53] f-43A AHET 434 AT
o ASEE die wl AT e ARE 7Y
F9 B4 wisle) we} g2zte] Watz 17 Hd
4ol A& AAdol rh. dubr o2 ol AHS
He di= &, dshe, dghg, formamide, ethyl-
ene glycold}t glycerolelth, o] AAEL 3FAE
the 35 TReA E FE24e AolE Haldh. A
23} oghg-& 3tAo] 7stH, formamider 7E

| E42 A 29, glycerole HlEY & HEE

7t 98 Add) 29dhed YT g o]ejd of
F2 4, 2 a79)xE 3} ethylene glycol$ A}
43t} 15 379 AEAL SAsG.

B doMe 7R shel A5 gols £
dolz TFE A} Aoldaat AvtE 39 A
%, 44 Ak g2 o3 £dojz 2T o
B 74 29 B4, F, o A, WA, T4
3 3% we]| Y22t sl die Adsfroict. 34
EAE 43} H2jA ool Edo|xs} 43 A
A S wE go]d Eeolz TF FHY
A3, v}d A, FT/IR $4 A3e2 18 A5
Bake

o. o £

Qubd o 2 AFAE gjo]s Edo|=(W/B)+= 7}
3 Hgd 752 AHLged, 718 A=A AR
7] SEe] F2 A4 YIA, Wedyel o
4 oH} A4¢ /A EZ ol EejHeE 29
A% o). g 439 W/B 27 SHAEe
2 puixeshe o] /M Wol AMEZ ek 1
2}, 3Rl 3uAee 47 7Pkl s
Zo2A felote) vl E 7aATNAT B2 AL
4o g3te) 1 1¥E AT EE k3E 23X
7le 98L& &) e AzjAY Ald, M A7,
LE5H F9YE lgojo} Y. 384 39 Az W



so]3 EHeole ¥ W N BE 54 29

"ﬁf’“% 7VAE, AsAe], 943z W Fol 9l
o,
qaspAzle 94, Aotgdattact, Rotgdadt 2
T 55 95 & o AN 4 9 i
Aol ArAtahe A3t 1Y 39 dadlse
e A%, W} o FHE ikt douded.
Troussiere) €3] S749] Cs 1302 o}S-0}x] pol
yisoprene chain®] Y¥-Eolx A3t 159 43}
H7hEE ot 2 81
H43} 27)d 25 FHd 14" dat allylic
HeE 7hA w)$- gsiA AR wa QA ool
A}
CH, CH,
—CH, _&—cH —CH, —CH — L =CH—CH, —
+2Cl, —
CH, CH,
—CHCI—&=cH — CHy—CHCl— & = CH—CHyp—
+2HCI
-CHCI-C(CH3)=CH- 2§ 733 uhs-Als) 3314
£ 7HAH, cyclic F2& 7HAt). o] cyclic T2 A
CHCl9) H¥A7} o)53taA F 749 C=C o|5A
5 e A9 o2 RE G448 Wl 9
) o9 uho] defude},

CH — CH,
H3C—C// \CHCI +2Cl,
\CCI - C/ /
7 H3C/ \CHZ—CHZ
——
CHCI — CHCI
H;C —c/01 CHCI +HCl

\ca - c/
7 H3c/ \CHZ—C/Hz

57%9] 948 e of el o4 C=C olF
Age a3 239 dasel siAle BAL 65%
o 9 A0 2 Thesh B,

CHCl— CHCI
H,C— c/c1 \CHCI +2Cl,
CCl—C
/1 130/ \u Iy —L/llz
D a—
CHCI — CHCI
H,C-CCl CHCI + 2HCI

\ CCl-C / /
‘s \CHC1—CHC1

H,C

m. 4 &
1. W/B 15 4Eo| Fdjot Ha8 Xz

¥ 97d AR AR W/B e (F)A%
golsrrgl o2 HE F4lgt. W/B 2%% o
28 2] Aol 70T 2o 587 WFe) 2% E
o] £& 295 AAGY W/B 179 das
£ 99 Fig. 13} 7o] da Az AAE AZ3ch.

—1| pH Meter
1AD  lcomputer
H |CI" lon Meter Converter
Speed
Controller

iilzo + HCl+ NaOCl
L_Mixing Vessel

L _Stainless Stirrer

Fig. 1. An experimental apparatus of chlorination
treatment for the W/B rubber.
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Fig. 11. Optical microhraphs for the crack state of
(a) unchlorinated, (b) chlorinated in B
chlorine solution at 2min, (¢) at 5min,
and (d) at 10min for the W/B rubber.
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