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What is a multiwalled carbon nanotubes/titanium
dioxide (MWNTs-TiO3) composite ?
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How the composite works?

Photo-regenerable nanocomposite
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What it can do?
Removes organic compounds from water
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Zaib, Q., Aina, 0. D., & Ahmad, F. (2014). Using multi-walled carbon nanotubes (MWNTSs) for oilfield produced water

treatment with environmentally acceptable endpoints. Environmental Science: Processes & Impacts, 16(8), 2039-2047.



What it can do?
Removes inorganics and inactivates bacteria
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How the composite can be sustainably used for

water treatment?

MWNTs-TiO, composite
Configurations

Suspension (Batch)
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How it is can be used?
Suspension
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Left: Photocatalytic degradation of methylene blue.

Right: Photocatalytic setup of Methylene Blue and Methylene Red degradation. UV irradiation wavelength was 320 nm and thermal
oxidation was controlled by creating thermal buffer by air and glass slide
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How it is can be used?
Filtration
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Fig. . The permeate flux of MWNTs-TiO2 membranes for water were proportional to their thicknesses.

The plot shows flux of deionized water through MWNTs-TiO, membranes of various thicknesses under the effect of gravity.
The pressure was kept constant at 3.43 N/cm? by controlling water head

Zaib, Q., B. Mansoor, and F. Ahmad, Photo-regenerable multi-walled carbon nanotube membranes INSTITUTE
for the removal of pharmaceutical micropollutants from water. Environ Sci Process Impacts, 2013.
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How it is can be used?

Filtration
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Table. Physical properties of Compounds (SRC, 2011)
Compound CAS  Formulae Structure Mol Log Water Absorption pKa
Wt Kow Solubility wavelength
(g/mol) 25 °C) (nm)
mg/L
Acetaminophen 103-  CgHeNO: o OH 151.17 046 140E+04 244 95
O
HyC™ N
Ibuprofen 15687- Ci1zHisO2 CHy 20629 397 21 222 49
271 CHy AN OH
HC™ °
Carbamazepine 298-  CisHnN2O = 236.28 245 177 284 13.9
& 0 &
N and
O)\Nﬂz Chot,
2010)

Fig.. The mass loadings of
pharmaceuticals on (1) MWNTSs
membranes, (11) MWNTs-TiO,
membranes during 1 run, and
(111)) MWNTs-TiO, membranes
after photo-regeneration.

The pharmaceuticals mass
removal was calculated when the
membranes fully saturated with
pharmaceuticals and their
pharmaceutical removal
efficiency reached zero.

The influent concentration of
acetaminophen, ibuprofen, and
carbamazepine was 10 mg/L
each in deionized water (18 uS/
cm).
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Zaib, Q., B. Mansoor, and F. Ahmad, Photo-regenerable multi-walled carbon nanotube membranes for the removal of pharmaceutical micropollutants from water.

Environ Sci Process Impacts. 2013. 15(8): n. 1582-9



How it is can be used?
Continuous column
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What is the R&D status of composite?

Continuous
system

eRapid small scale column test [RSST] (In progress)

*Q. Zaib, B. Mansoor, F. Ahmad, Photo-regenerable multi-walled carbon nanotube
membranes for the removal of pharmaceutical micropollutants from water,
Environ. Sci.: Processes Impacts, 15 (2013) 1582-1589.

*Q. Zaib, 0.D. Aina, F. Ahmad, Using multi-walled carbon nanotubes (MWNTs) for
oilfield produced water treatment to environmentally acceptable endpoints,
Environ. Sci.: Processes Impacts, (2014).

*Q. Zaib, H. Fath, Application of carbon nano-materials in desalination
processes, Desalination and Water Treatment, 51 (2013) 627-636.

*Q. Zaib, I.A. Khan, N.B. Saleh, J.R. Flora, Y.-G. Park, Y. Yoon, Removal of
Bisphenol A and 173-Estradiol by Single-Walled Carbon Nanotubes in
Aqueous Solution: Adsorption and Molecular Modeling, Water, Air, &
Soil Pollution, (2012) 1-13.

eL. Joseph, Q. Zaib, I.A. Khan, N.D. Berge, Y.-G. Park, N.B. Saleh, Y. Yoon,

Removal of bisphenol A and 17a-ethinyl estradiol from landfill leachate

using single-walled carbon nanotubes, Water Research, 45 (2011)

4056-4068

What it is? «Q.Zaib, I.A. Khan, Y. Yoon, J.R. Flora, Y.-G. Park, N.B. Saleh,

Ultrasonication study for suspending single-walled carbon
nanotubes in water, Journal of Nanoscience and

(PrOOf Of concept) Nanotechnology, 12 (2012) 3909-3917..
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MWNTs-TIO, composite testing

Hexane DCM 2- Acetone Acetoni Water Solvent
propanol trile
0 3.1 3.9 5.8 9 Polarity

5.1

Insignificant (< 1% ) amount of
TiO, dislodged from the
composite.

1-with different solvents (left)
2-at different pH (right)

https://www.erowid.org/archive/rhodium/pdf/solvent.miscibility.pdf



How it is can be used?
Continuous column

Surface normalized adsorption of ibuprofen was highest
for neutral ibuprofen on MWNTSs-TiO,
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