a Elastomers and Composites
«q,/ Vol. 55, No. 3, pp. 229~234 (September 2020)

Print ISSN 2092-9676/Online ISSN 2288-7725 \é\
DOI: https://doi.org/10.7473/EC.2020.55.3.229 checl(cz'm

Influence of Chlorine Treatment on Measurement
of Crosslink Density of Wiper Blade

Chae Eun Son and Sung-Seen Choi'

Department of Chemistry, Sejong University, 209 Neungdong-ro, Gwangjin-gu, Seoul 05006, Republic of Korea
(Received August 20, 2020, Revised August 31, 2020, Accepted September 4, 2020)

Abstract: Automobile wiper blades are generally treated with chlorine to lower their friction coefficient with the wind-
shield surface. This treatment could affect the crosslink density measurement of rubber vulcanizates, a material used in
windshield wipers, which would consequently alter its chemical and physical properties. Therefore, this study evaluated the
influence of chlorination on crosslink density measurements of natural rubber (NR) vulcanizates using a vehicle wiper
blade. A method for determining the degree of chlorination was developed where the interaction parameter between the rub-
ber and the swelling solvent was corrected. A decrease in the rubber sample swelling ratio was observed upon chlorination,
and the chlorination penetrated less than 1% of the sample thickness. The chlorinated NR was assumed to be chloroprene
rubber (CR), which was used to correct the interaction parameter. The results showed the CR contributed approximately

7% to the parameter.
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Figure 1. ATR-FTIR spectra of the CI-0 (a), CI-2 (b), and CI-4
(c) samples.
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Results and Discussion
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Table 1. Assignment of the ATR-FTIR Spectra

Wavenumber (cm™)

Vibration mode

58.5

@)

575

57.0 1 1 1 1 1 1 1 1

705 -

700 | AN

Transmittance (%)

730 -

725 -

924
1 1 L 1 L 1 n 1 L 1 L 1 n 1
960 950 940 930 920 910 900 890
Wavenumber (cm)

Figure 3. Expanded ATR-FTIR spectra of the CI-0 (a), CI-2 (b),
and Cl-4 (c) samples (wavenumber range: 970-880 cm™).
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Table 2. Swelling Ratios and Crosslink Densities of the Wiper
Blade Lips. The Crosslink Densities were Calculated Using the
Interaction Parameter of NR

Crosslink density
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Figure 2. Expanded ATR-FTIR spectra of the CI-0 (a), CI-2 (b),
and Cl4 (c) samples (Wavenumber range: 1350-1150 cm™).

Sample Swelling ratio (10 mol/em’)
Cl-0 1.598 +0.021 25.32+0.60
Cl-2 1.566 +0.016 26.26 +0.50
Cl-4 1.567 £ 0.012 26.23 +£0.37
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Scheme 1. Possible chemical structures of chlorinated NR produced by the chlorination.

m
Scheme 2. Chemical structure of CR.
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Table 3. Adjusted Interaction Parameters and NR/CR Ratios for
Correction of the Crosslink Densities

Sample ANRICR NR : CR

Cl-0 0.393 100 : 0

Cl-2 0.400 929 : 7.1

Cl-4 0.400 93.1 : 6.9
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Figure 4. Line scanning results of the cross section of Cl-4 sample.
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