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50402239 : MAJOR : POLYMER SCIENCE AND ENGINEERING
KEY WORDS : ELECTROSPUN/ NATURAL RUBBER

SARAWUTH  SITHORNKUL : PREPARATION AND CHARACTERIZATION OF
ELECTROSPUN NATURAL RUBBER/ ACRYLONITRILE BUTADIENE STYRENE NONWOVEN
MATS. THESIS ADVISOR : POONSUB THREEPOPNATKUL, Ph.D. 94pp.

Combination between a new technology as electrospinning and using natural
rubber (NR) and acrylonitril butadiene styrene (ABS) blend is used to study the feasibility on
preparation of electrospun natural rubber nonwoven mats. The effect of flow rate of solution,
tip to collector distance, and voltage on the morphology, mechanical properties and moisture
vapor permeability of electrospun natural rubber nonwoven membranes will be investigated.
Electrospinning technique is providing a fibrous membrane with high porosity, high surface
area and small fiber diameter. These properties are directly related to the barrier properties of
the product, including water vapor transmission and light weight. Natural rubber and ABS
blends have been introduced as an alternative to flexible plastics. They are flexible and high
tensile strength.

In this research, the NR was compounded in a torque rheometor, with stearic
acid, wingstay-L, dibenzothiazoledisulfide (MBTS), tetramethylthiuram disulfide (TMTD) and
sulfur respectively. The compounded NR was blended with ABS by dissolution them in
tetrahydrofuran (THF), concentration of solution included 5, 10, and 15 w/w%. The
composition weight ratios of NR/ABS were 80/20, 70/30, 60/40 and 50/50. The effects of
electrospun process parameters on the morphology such as voltage (14, 15 and 16 kV), flow
rate (10, 20 and 30 ml/h), and tip to collector distance (15, 20 and 25 cm) were studied. The
morphology of electrospun fibers were characterized by scanning electron microscope (SEM).
SEM images showed that NR/ABS membranes had higher porosity with increasing ABS
contents. Fiber diameter of electrospun NR/ABS decreased with decreasing ABS contents,
flow rate, and solution concentration but increasing tip to collector distance. Mechanical
properties of electrospun NR/ABS non-woven mats were evaluated by universal testing
machine and permeability of electrospun NR/ABS membranes was observed by water vapour
permeability. The results of mechanical properties showed that for electrospun NR/ABS fiber
mats, the elongation at break obviously decreased and the tensile strength slightly increased
with increasing ABS loading. For permeability, increasing ABS content increased permeability
of electrospun NR/ABS non-woven mats due to higher porosity.
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