Fil 4

» 2023 T by A Bl G R B S

20281CiliCIRRovndationySciencelandslechiriology”s cholarship
bGP T ST 25 52 <

Research Scholarship for Overseas Students

e A novel ZnO nanoparticle blended Nylon 6 in double layers membrane for the used engine oil wastewater treatment
_T__TAIPEI w2 O A B IR R S | H R K R €8 /& 05 FR AL BE i BE K E 38

il TEC H 3" year Ph.D. student: Nguyen Thi Xuan Quynh Advisor: Prof. Shiao-Shing Chen
[nstitute of Environmental Engineering and Management, National Taipei University of Technology

Abstract

Separating water from oily wastewater using membranes is a big challenge because of serious membrane fouling and low separation efficiency. So, for the first time, Nylon 6 (N6) membranes blended
with ZnO nanoparticles with a N6 support layer by the electrospinning technique were fabricated, where the N6 layer enhanced the mechanical strength and ZnO NPs formed a strong barrier on the N6
membrane to reduce membrane pore-clogging. The micron pore size membranes created by hydrophilic ZnO NPs on electrospun Nylon 6 fiber-matrix structures contributed to the hydrophilicity and fouling
resistance of the membranes. The presence of ZnO NPs in the N6 membrane also exhibited excellent anti-fouling properties with the flux recovery ratio of 52.5 % and water flux of 405.6 LMH/bar, which was
much better than those of a pristine N6 membrane, indicating the microfiltration membranes developed in this study were reasonably resistant to fouling to ensure high effluent water quality and the fabricated
N6/Zn0O NPs membrane is feasible in treating oil-containing wastewater.
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Table 1 . Composition and content of dope solution for the electrospraying. e = L Module: |
Membrane type Abbreviation N6 w.t% Formic acid w.t% |ZnO w.t% | HCIl w.t% Fig.3 . Schematic of the cross-flow microfiltration system in oil/water separation.
No6/FA M0 42 58 . -
N6/FA/ZnO(S)HCI Mi 40 45 5 10 Table 2 : The effluent quality of different membrane types when using influent as 2.5% v/v oil and parameter limits of
N6/FA/ZnO(2.5)/HCI M2 40 52.5 2.5 5 effluent of environmental quality from the industries, 2019
N6/FA/ZnO(1.25)/HCI M3 40 331D 1.2 3
N6/FA/ZnO(0.5)/HC} M4 40 54.5 0.5 5 Pt Influent Effluent Limits of
2.5% v/v oll Mo Ml M2 M3 M4 effluent
Oil and grease (mg/L) 1183.244 48.75 113 90 102 105 10
Research publications COD (mg/L) 9570 282 69 50 125 102 100
TSS (mg/L) 11680 1120 840 710 300 240 | 118-310
1: Thi Xuan Quynh Nguyen*, Shiao-Shing Chen, Hau-Ming Chang, I\{gac Dan Thanh Cao, Randeep Turbidity (NTU) 1183 179 478 599 192 | 054 | 265-749
Singh  “Effects of polyethylene glycol and glutaraldehyde cross-linker on TFC-FO membrane
performance”. Environmental Technology & Innovation, 2020, 10105.
2. Nguyen, Thi Xuan Quynh¥*, Shiao-Shing Chen, M. Pasawan, Huy Quang Le, Hau-Ming Chang, and
Nguyen Cong Nguyen. "Separation of used automobile oil/water mixture by Nylon 6/ZnO nanoparticles Compared to the N6 membrane, modified N6/ZnO NPs membranes exhibited excellent separation efficiency in
electrospun membrane." Separation and Purification Technology (2022): 121578.) terms of the permeated flux and effluent water quality after the microfiltration process. The study discovered that

the distribution of ZnO NPs in the N6 structure increased the permeated flux by creating a strong barrier layer that
reduced membrane fouling on the N6 membranes. Our results indicated that the N6 membrane with 2.5 w.t% ZnO
NPs exhibited the optimum separation performance. The optimized M2 membrane in this empirical work was
accomplished with 215.14 LMH/bar specific flux after 3 hours separation using 0.1% v/v o1l concentration of
influent wastewater.

3. Thi Xuan Quynh Nguyen*, Shiao-Shing Chen, M Pasawan, Hau-Ming Chang. Enhanced photocatalytic
activity of g-C3N4-n-p type flower-like ZnO/B1OBr heterojunction for hexavalent chromium and dye
wastewater degradation. Environmental Technology & Innovation, 31, 103154. (2023)
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