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Electrospun Polyetherimide-Graphene
Oxide Nanofiber Electrodes for
Enhanced Conductivity
Noor Fitrah Abu Bakar™', Mohamed Hasaan Hussain™",
Ilyani Ismail™', Nurhidayati Othman™',
Huey Ling Tan™', Zainiharyati Mohd Zain™,

Mohd Nazli Naim™, and Norbert Radacsi™*

*1' School of Chemical Engineering, College of
Engineering, Universiti Teknologi MARA, 40450 Shah
Alam, Selangor, Malaysia.

*2 Faculty of Applied Science, Universiti Teknologi MARA,
40450 Shah Alam, Selangor, Malaysia.

*3 Department of Process and Food Engineering, Faculty
of Engineering, Universiti Putra Malaysia, 43400,
Serdang, Selangor, Malaysia.

*4 The School of Engineering, Institute for Materials and
Processes, The University of Edinburgh, Robert
Stevenson Road, Edinburgh, EH9 3FB, U. K

Polyetherimide (PEI) is recognized as a potential candidate
for electrochemical sensor matrix which can be used for heavy
metal ion and reactive chemical substance sensing applications.

However, the relatively low conductivity of PEI material limits

its usage of electrochemical sensor applications. Modifying PEI

membrane considerably improve the electron conductivity and
electrochemical property of polymer. Conductive polyetherimide

-graphene oxide (PEI-GO) composite nanofiber membrane was

synthesized via electrospinning technique in order to modify

electrochemical sensor electrodes. In order to optimize the
electrospinning process protocol such as viscosity, surface
tension and conductivity and obtained smooth electrospun fiber,

PEI were electrospun from two different solvents namely n-

methyl-2-pyrrolidone (NMP) and combination of NMP/

dimethylformamide (DMF). Physical and electrical properties of
the nanofiber were analysed in terms of its hydrophobicity,
porosity and conductivity by manipulating the concentration of

PEI from 20 wt% to 30 wt% and GO loading from 0.1 wt% to

0.5 wt%. Electrospun of 25 wt% PEI in NMP/DMF produced

the highest porosity and liquid uptake of 97.81% and 2846.23%

respectively. The addition of GO at 0.5 wt% into 25 wt% of PEI

(NMP/DMF) improved the porosity and liquid uptake up to

98.83% and 5400%, respectively, while the conductivity

increases to 32.71 puS/cm which is 10 folds higher than GO free

PEI fiber. When the conductivity of drop-casted PEI-GO

modified electrodes was compared to the electrospun PEI-GO

fiber modified electrodes, the latter showed 2-3 folds higher.

Proposed PEI-GO electrospun fiber with the enhanced

conductivity, porosity and hydrophobicity along with high

chemical stability can be used as an efficient conductive matrix
for electrochemical electrode applications such as heavy metal
ion sensing and reactive chemical sensing application. J. Fiber
Sci. Technol., 77(4), 136-145 (2021) doi 10.2115/fiberst.2021-
0013 ©2021 The Society of Fiber Science and Technology,

Japan

Bleaching of Jute-Cotton blend fabric with
Peracetic acid for deep dyeing
Shekh Md. Mamun Kabir™' and Joonseok Koh™*
*! Bangladesh University of Textiles, Dept. of Wet Process
Engineering, Tejgaon, Dhaka-1208, Bangladesh
*2 Konkuk University, Dept. of Organic and Nano System
Engineering, Gwangjin-gu, Seoul 05029, South Korea
The purpose of this study was to introduce sustainable
bleaching of jute-cotton blend (Juton) fabric with Peracetic acid
instead of conventional peroxide bleaching agents for the deep
dyeing process. Juton was bleached with peracetic acid by
varying the process conditions including temperature, pH,
treatment time, concentration and the dyeing properties, fastness
properties were investigated in a comparative manner. In
addition, the physical properties of treated fabrics such as tensile
strength, elongation, weight loss and the chemical changes of
bleached fabrics

morphological

were evaluated by wusing FT-IR. The
surface changes of bleached fabric were
confirmed by SEM. Peracetic acid and hydrogen peroxide
bleaching effluents were analyzed by measuring BOD, COD,
TDS and DO values. The highest color strength was obtained at
70°C, using neutral pH (7), concentration 20 mg/L in 80 min
treatment time based on peracetic acid bleaching agent for Juton
fabric. Peracetic acid bleaching of Juton fabric was found to be
higher tensile strength and elongation than H,O, bleaching.
Peracetic acid bleaching effluent exhibited lower BOD, COD,
TDS and higher DO than hydrogen peroxide bleaching effluent.
Moreover, peracetic acid bleaching provided higher fastness to
washing, light and rubbing than hydrogen peroxide bleaching. J.
Fiber Sci. Technol.,, 77(4), 146-156 (2021) doi 10.2115/
fiberst.2021-0014 ©2021 The Society of Fiber Science and

Technology, Japan
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