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PROSPERING THROUGH INNOVATION

The outdoor water filter for simultaneous filtration and sensing 
of Cu(II) ions. The (A) outside and (B) inside image of the 

outdoor water filtration-sensing system.

The mechanism of dual-functional SMART BEADS for 
filtration-sensing of Cu(II) ions

The schematic illustration of SMART 
BEADS on a 3D electrode (3DE)

Proof-of-concept 
of a practical filter-

sensor platform 
for a water 

filtration system 
that utilizes the 

sunlight.

The beads are 
assembled onto a 

3D electrode in 
which the latter 

manifests 
filtration and 

sensing functions. 

A multi-functional 
hybrid of polymer, 

semiconductor 
nanoparticles and 

Versatile 
Graphene, known 
as SMART BEADS.

The rich functional 
groups of SMART 

BEADS have driven 
the binding of Cu(II) 

ions to the adsorbent 
active sites.

The smart device fills 
in the gap to 

overcome the 
limitation of water 

filtration technology 
by not only filtering 

contaminants but also  
sensing their 

concentration.

The smart device can 
be integrated into the 

readily available 
water filtration 
technology with 

minimal 
modifications. IoT can 
be incorporated with 

this technology.

Consumers/End Users

Residences, offices, hotels, 
Restaurants, food outlets, 
hypermarkets and retailers

Industries

Water treatment and purification, 
food and beverages, medicine, 
pharmaceutical and cosmetics

ADVANTAGES

Beneficial for various 
consumers with 
simple, economical 
and environmental 
friendly approaches.

The filtration and 
sensing of Cu(II) ions 
in drinking water can 
be conducted by 
minimally modifying 
the existing water 
filtration system.

The 3D printing for  
device fabrication 
can be a building 
block for the next 
generation of energy 
architecture.
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Water passes 
through the filter.

Adsorption of Cu(II) 
ions by SMART 
BEADS.

SMART BEADS 
adsorb Cu(II) ions for 
photosensing to 
take place.

A 3D electrode modified with 
SMART BEADS is connected to a 
multimeter to measure the 
concentration of Cu(II) ions.

The concentration of Cu(II) ions 
before and after adsorption can 
be measured.
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