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X-ray Shielding and Mechanical Properties of Natural Rubber Latex Gloves with the
Addition of Nano-Bismuth Oxide Filler
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Abstract

This work studied, developed, and characterized X-ray shielding and mechanical properties of
latex gloves, which were produced from natural rubber latex and nano bismuth oxide (nano BiZOa) with
varying contents of 0, 50, 100, 150, and 200 parts per hundred part of rubber by weight (phr) using the

sulfur vulcanizing system and dipping process to form the testing specimens. The results showed that the
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percentage of x-ray attenuation, in which the x-rays was emitted from a 100-kV x-ray generator, increased
with increasing nano Bi,O, contents. Furthermore, when comparing the ability to attenuate x-rays of the
developed latex gloves in this work with the referenced commercial x-ray latex gloves, the results indicated
that our samples with the nano Bi,O, content of 150 phr had higher linear attenuation coefficients (u) values
than the commercial ones. In terms of mechanical properties, the results revealed that the addition of nano
Bi,O, decreased the tensile modulus and tensile strength of the composites, especially at the content of 50
phr, however the values were slightly increased at higher contents (but still lower than the pristine sample).
Based on the overall results, it could be concluded that the developed natural rubber latex gloves with the
addition of nano Bi,O, had promising x-ray shielding and mechanical properties that were suitable to be
developed as an efficient x-ray shielding latex gloves.

Keyword: natural rubber gloves, bismuth oxide, x-rays shielding, mechanical properties
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0 0.90 £ 0.04 0.10 £ 0.01 0.11 £ 0.01 6.92+0.14 23.00 £ 0.46
50 1.25+0.06 1.40 +0.03 1.12+0.02 0.50 +0.01 1.65 +0.03
100 1.30 +0.01 1.73 £0.03 1.32 £0.03 0.40 £ 0.01 1.33+0.03
150 1.59 +0.11 3.15+0.06 1.98 £ 0.04 0.22 +0.01 0.73+0.01
200 1.89 £0.03 4.33 £0.09 2.29+0.05 0.16 £ 0.01 0.53 +0.01
Commercial grade  1.81 +0.01 2.52+0.05 1.39 £0.03 0.28 £ 0.01 0.91+0.02
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Mechanical properties

Nano Bi,O, content

Tensile modulus at elongation Tensile strength  Elongation at break
(phr) (MPa) (MPa) (%)
0 0.33+0.02 29.43 +1.55 2243 + 49
50 0.19 £ 0.01 4.65+0.95 1681 + 122
100 0.22 £ 0.01 7.23£1.49 1832 + 167
150 0.33+0.03 7.07 £1.87 1454 + 210
200 0.39 +0.05 6.85+0.75 1292 + 135
Commercial grade 0.42 £0.02 9.60 £0.49 1674 £ 77
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