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Introduction Methodology Data and Information Analysis

Industrial development releases plenty of oil/dyes Q)Tensile properties of PVDF/ZnO composite
wastes to water making unsafe environment to live in. | | 2, PVDF/ZnO composite solutions fibers

This ‘project aims o solve the problems associated | | s, e first solution was made by adding 0.04g of Zinc Oxide to

1.4

with environmental pollution and discharge of . e —
industrial effluents topwater bodies. This isg very [3ml DMF + 3ml Acetone] and the second solution was made by
important in the global scenario as water is the basis PVDF + [7ml DMF_"‘ /ml Aceto_ne]. | g
of life. The problem of leaking oil and dyes in water | | ** Then the two solutions were stirred at 70 degrees Celsius for 3 P
bodies Is one of the biggest problems that cause hours. Finally, we mixed the two solutions and stirred them
Instability in the ecosystem since, it has a negative overnight. 02-
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Impact on marine creatures that live in these water _ _
bodies. In addition, this damage is transmitted to| | 3- Fabricated the super-hydrophobic membrane based on

PVDF/ZnO composite Figure 6: The Lioyd’s Universal Figure 7: The stress-strain
tensile tester in action curve of ZnO/PVDF composite

humans in an indirect way.

The current project aims to develop ZnO/PVDF | [ —— [ ,.

composite nanofibers using electrospun technigque. = [ §*H‘*§ ¢ The tensile stress for PVDF/ZnO nanofibers was 1.3 MPa,
The fabricated nanofibers was analyzed mainly for ;****ﬁi It Indicates that the mechanical property is higher for the
their morphology by using scanning electron s X prepared composite fibers.

microscope, x-ray diffraction, mechanical tensile < The higher mechanical properties obtained for the
strength, UV light spectroscope and oil separation Q ——— /N f = PVDF/ZnO composite fibers i1s due to the interaction
experiments was mainly targeted for the proposed e A 3 between the PV/DF and ZnO nanostructure

research and photocatalytic performance. Using this - s § ey g

Qggﬁaprzrggtlgz Vcclllthagﬁo;ﬁgc;r; eWas done for the water @ @ | 4) Contact Angle Measurements

Figure 3: preparation procedure and the electrospinning setup to obtain the 13c 20
’ PP PF\)/DF/ZnO composite nano?ibers S . o The PVDF/ZnO composite
fibers presented a
hydrophobic nature with a
. contact angle of 135.3°.
Light :
Figure 1: Photos show the Research Problem :’e'ﬂf:::'e“msp"" nanatiber <'°A Figure 8: Water contact of PVDF/ZnO

electrospun nanofibers
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—1| | 5)Surface wettability of the PVDF/ZnO
nanocomposite fibers by Oil and Water

PVDF/ZnO Electrospun nanofiber
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“» To apply the nanotechnology to develop
materials for wastewater treatment.

*» To alleviate environmental pollution and to
create a clean atmosphere to live.

*» To prepare nanofibers by electrospinning
method.
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Materials and Eauinment | 4 Figure 10: Photographs of
Figure 9: Snapshot showing oil and  gjl/water mixture before ad after
Materials Equipment water droplets on the membranes. absorption by the membranes.
;' PZ'?C A;]celtateGI I ;.\B/eakers < The surface wettability of the PVDF/ZnO electrospun
IsE%yet yIeneLlyco -~vacuumpressure nanofibers shows that the fabricated composites
é = h) - gurl_rllp 5 hydrophobicity while the water droplets rest on the fiber
4.P tI ano ?(rjnme 4.D_O_t Iglr ven surface and oil particles penetrate through the fibers.
-Folyvinyliaene L1gI-Lrop < The optical images shows that no oil presences after the
fluoride(PVDF) :
: : : absorption.
5.Dimethylformamide 5.Scanning Electron
(DMF) Microscope (SEM) 6) Dye Removal
6. XRD Figure 4: SEM images of (a) pure ZnO and (b) PVDF/ZnO electrospun nanofiber eoeoemine & oo
/. Contact angle _ ™~
8. magnetic stirring «* The SEM results shows The pure ZnO sample shows the Nano-flower iIn |

Figure 4a. SEM image of PVDF/ZnO composite fibers iIs shown in Figure

MGthOdO'Ogy 4b and the average fiber diameter was found to be 70 nm. s ] =
“» It 1s also seen that all the nanoparticles are dispersed uniformly in the PVDF M I e
matrix with no agglomeration. & e
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1. Synthesis of Zinc oxide nanopowder Figure 12 Dye degradation

Figure 11: Absorption spectrum of

oreparation - : ' process
S | _ 2. X-ray diffraction analysis - -
Cirst Zinc Oxide Nano-powder was synthesized by the g‘) Azocarmine G and (b) Malachite
Hydrothermal method (a) oo p—— o | (b) VDR 2920 reen. _ o
60000 " ¢ The absorption spectrum of dye solution indicates that the
7 50000 E concentration of dyes in the solution decreases rapidly and
3 40000 = virtually vanishes in 180 min (Azocarmine G) and 240 min
Z 30000 E (Malachite green).
é 20000 g =3 ;é
- l I;’E Results
ﬁ °1° — : — 10 20 30 a0 so e 7 | |INn summary, we have successfully synthesized the
20 (deg) 20 (deg) flower-like ZnO architectures by hydrothermal method.
“/ 418 fe N z Figure 5: X-ray Diffraction patterns of (a) pure ZnO and (b) PVDF/ZnO Developing oil and dye absorbing membrane using
3. Putthe avtoclvelnto teoven 7. Puthe souton itathe autocave 6Add 3 mlofehanolamine othe sokion 5, Adg055 o1 PG 10 the s electrospun nanofiber eleC’[rOSpinning teChniqueS. It can absorb oil and dyes
Figure 2 : The photos show the procedure to synthe3|s of Zinc from water wastes, can be reused many times. The
rved results suggest that the fabricated flexible
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Recommendations
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Benefits to Qatar

1.
2.
3.
4.

2. Mix two dyes together and check testing by the fabricated
membrane.

Qatar exports natural gas and oil to many countries whose needs are not sufficient from these sources. Therefore, it is possible that the |3. Testing mixture of both oil and dye wastes together.

water will be polluted by the effects resulting from the transportation of oil, whether through gas pipelines or via ships. So the composite |4, Development the membrane to be as sponge can hold the

membrane can be used to adsorb this oil from water, It has a great impact on the environment, and If we can reuse this absorbing oll, It |oijl then collecting this oil and reuse it again.
will increase the economy for Qatar In addition, this will conserve the marine creatures, environment and our lives.




