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Mechanical Properties and Antibacterial Efficacies of HPQM based

Neusilin/Natural Rubber with Carbon Black Filler

Chitsupree Katathikankul' Piyaporn Niltui' Sirichai Kankingl’zNarongrit Sombatsompop1

and Ekachai Wimolmalal*

Abstract

This work studied the mechanical properties and antibacterial efficacies of natural rubber (NR)
reinforced with different grades of carbon black N220, N330 and N660 at various loadings 0, 20, 40 and 60 parts
per hundred of rubber (phr). 2-Hydroxypropyl-3-Piperazinyl-Quinoline carboxylic acid Methacrylate (HPQM)
based Neusilin at loading 0, 3, 5 and 7 phr were used as antibacterial agent against Escherichia coli (E. coli) ATCC
25923 and Staphylococcus aureus (S. aureus) ATCC 25922. The Inhibition zone (Halo test) and Plate Count Agar
(PCA) methods were employed to assess the anti-bacterial ability. The experimental results suggested that carbon
black grade N330 loadings at 40 phr in NR vulcanized improved the tensile modulus, hardness and tensile strength.
However, the overall mechanical properties of the NR vulcanizates were not affected by the addition of HPQM
based Neusilin. HPQM based Neusilin addition in NR vulcanized reinforced with carbon black against E. coli was
found to be more effective than that against S. aureus. The antibacterial efficacy was conversely associated with the
reinforcement level of the NR vulcanizates by carbon black, the higher the reinforcement level the poorer the

antibacterial ability.
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Natural rubber / STR5L Matrix 100 part Chemical Innovation Co., Ltd., Thailand.

Zinc Oxide / ZnO) Activator 5.0 Thai-Lysaght Co., Ltd., Thailand.

Stearic acid / ST-DDK Activator 2.0 Imperial Industrial Chemicals Co., Ltd.,
Thailand.

Mercaptobenzothaizole, MBT Accelerator 0.5 CMC advance Co., Ltd., Thailand.

DiphenylGuanidune, DPG Accelerator 2.0 Siam Chemicals Co., Ltd., Thailand.

Sulphur (325 mesh) Crosslinking agent 3.0 Zeon advanced Polymix Co., Ltd.,
Thailand.

N-(1,3-dimethylbutyl)-N’-phenyl-p Antioxidant 1.0 Behn Meyer Chemical Co., Ltd., Thailand.

phenylenediamine, 6PPD

Carbon black powder Reinforcing filler 0, 20, 40, 60 Thai Carbon Black Public Co., Ltd.,

(Grade N220, N330 and N660) Thailand.

HPQM based Neusilin Antibacterial agent 0,3,57 Koventure Co., Ltd., Thailand.

*phr: part per hundred of rubber
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