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What  is  a  mul$walled  carbon  nanotubes/$tanium  
dioxide  (MWNTs-­‐TiO₂)  composite  ?


MWNTs	
  
• Adsorbs	
  
• Organic	
  
compounds	
  

•  Inorganic	
  ions	
  
•  InacLvates	
  
Bacteria	
  

TiO₂	
  
• Photocatalyses	
  
persistent	
  
organic	
  toxins	
  

Hydrothermal	
  
/	
  SonicaLon	
  

MWNTs-­‐TiO₂	
  
composite	
  
• Adsorbs	
  and	
  
Photocatalyses	
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How  the  composite  can  be  sustainably  used  for  
water  treatment?




LeJ:	
  PhotocatalyLc	
  degradaLon	
  of	
  methylene	
  blue.	
  	
  
	
  
Right:	
  PhotocatalyLc	
  setup	
  of	
  Methylene	
  Blue	
  and	
  Methylene	
  Red	
  degradaLon.	
  UV	
  irradiaLon	
  	
  wavelength	
  was	
  320	
  nm	
  and	
  thermal	
  
oxidaLon	
  was	
  controlled	
  by	
  creaLng	
  thermal	
  buffer	
  by	
  air	
  and	
  glass	
  slide	
  

How  it  is  can  be  used?

Suspension




Fig. . The permeate flux of MWNTs-TiO2 membranes for water were proportional to their thicknesses.  
The plot shows flux of deionized water through MWNTs-TiO2 membranes of various thicknesses under the effect of gravity.  
The pressure was kept constant at 3.43 N/cm2 by controlling water head 
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Fig..  The mass loadings of 
pharmaceuticals on (i) MWNTs 
membranes, (ii) MWNTs-TiO2 
membranes during 1st run, and 
(iii) MWNTs-TiO2 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 µS/
cm). 	
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MWNTs-­‐TiO2  composite  tes$ng


Hexane	
   DCM	
   2-­‐
propanol	
  

Acetone	
   Acetoni
trile	
  

Water	
   Solvent	
  

0	
   3.1	
   3.9	
   5.1	
   5.8	
   9	
   Polarity	
  

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

Insignificant	
  (<	
  1%	
  )	
  amount	
  of	
  
TiO2	
  dislodged	
  from	
  the	
  
composite.	
  
1-­‐with	
  different	
  solvents	
  (le[)	
  
2-­‐at	
  different	
  pH	
  (right)	
  

pH	
   3	
   4.5	
   6	
   7.5	
   9	
   10.5	
  



How  it  is  can  be  used?

Con$nuous  column


MWNTs	
  /	
  MWNTs-­‐
TiO₂	
   	
  MWNTs-­‐TiO2/TiO₂	
  

pH	
   3	
   5	
   7	
   3	
   5	
   7	
  
P-­‐	
  
values	
   0.01	
   0.04	
   0.12	
   0.01	
   0.21	
   0.46	
  

Surface	
  normalized	
  adsorpLon	
  of	
  ibuprofen	
  was	
  highest	
  
for	
  neutral	
  ibuprofen	
  on	
  MWNTs-­‐TiO₂	
  




