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Smart Core-Shell Nanosorbents for Wastewater Treatment
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Novel polymeric nanoparticles able to smartly remove recalcitrant compounds from highly
contaminated wastewater.
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PMMAV/PEI core-shell nanoparticles

PMMA/chitosan core-shell nanoparticles

Regeneration Efficiencies of Core-shell Nanoparticles in
Removal of Cu(ll) and COD in Leachate
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A research team at the Department of Applied Biology
and Chemical Technology of The Hong Kong Polytechnic
University has developed innovative polymer particles
which have well-defined hydrophobic cores and functional
hydrophilic shells with particle sizes in nano- to submicro-
scale. The core-shell particles can effectively adsorb most of
recalcitrant organic and inorganic contaminants frequently
found in landfill leachate and industrial wastewater. The
saturated nanoparticles containing the adsorbed contaminants
can be separated by using ultrafiltration systems, and then
easily regenerated for multiple uses without affecting their

adsorption capacity/removal performance for the targeted

compounds.
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Adsorption capacity of COD and NH3-N for Leachate Treatment

COD Removal NHz-N Removal
(per gram of adsorbent)| (per gram of adsorbent)
PMMA/PEI
nanoparticles 3.12g 391 mg
PMMA/Ch@tosan 203g 938 mg
nanoparticles
As-received GAC 114 g 321mg

PEI = Branched poly(ethyleneimine); PMMA = Poly(methyl methacrylate);
GAC = Granular activated carbon; COD = Chemical oxygen demard; NH3-N = ammoniacal nitrogen

Patent No: US 7,323,110B1

Comparedto other low-costadsorbents, these core-shell nanoparticles
have many benefits:

e Large surface area for efficient adsorption
e High reactivity to refractory pollutants such as NH3-N
e Short treatment time and ease of operation
e Easy dispersability and rapid diffusion in water
e Regenerability for multiple uses
e Reduction of waste disposal costs which is economically attractive
e Anti-virus and anti-bacterial properties
Applicatic
e Environmental nanotechnology for water pollution control such as
- Landfill leachate treatment
- Industrial wastewater treatment
- Adsorption of heavy-metal ions and their recovery

e Rapid remediation of oil and toxic chemical spills for emergency uses

“

e Gold Medal, 35th International Exhibition of Inventions New
Techniques & Products, Geneva (April 2007)
e Best Invention from International Jury and Islamic Azad University,
\ Islamic Republic of Iran (April 2007)
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