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Nanomaterials: Materials may change their 

properties at the Nano-size 

Silver/gold nanoparticles

m.p. decreases with 

size

1 nanometer = 1 millionth of a millimeter

A hair fiber : about 50,000 nm



Functional Printing and Coatings

with Nanoparticles

Displays

Emi

Transistors

Electronics

Coatings

Conductive inks

Substrates

Materials &
Substrates

Solar harvesting

Fuel cell

Printed batteries

Energy

Disposable sensor

Anti-microbial

Tissue regen film

Bio - Tech

Smart packaging

Disposable sensors

Wink and decal

E-Packaging

Solar cells, thermo-solar plants, smart windows, touch-screens, 

antennas, medical implants and pills ,sensors,  soft robotsé.



Dispersing nanoparticles within liquids 

Paints and Inks

Goal :to deliver functionality beyond color

Example:

Mixing black ceramic nanoparticles in liquid:

Heat resistant black coatings



Application: Thermo-Solar coating for energy 

harvesting 

With Prof. Mandler

Need: High T resistant Nano-absorbers 



Solar paint licensed to Brightsource Energy

Spray coating large metal substrates

Power Production: 377 MW

The largest solar thermal power plant in the world,

140,000 homes served annually in California

Paint formulations are made by

same methods for making 

cosmetic products



Patterning requires printing

Inkjet printing of nanoparticles



Ink-Jet Inks for glass based on 

ceramic nanoparticles

GlassJet 

Initial goal: 

protecting the glue for 

car-window from sunlight

Pigment = ceramic nanoparticles

Binder = glass nanoparticles





by DipTech

Printing glass and ceramic nanoparticles



ÁTouch screens

ÁSensors 

ÁLight-emitting  diodes

ÁPCBs

ÁE paper 

Printed Electronics 

Every device needs an electrical conductor



Our main objective :conductive inks

Developing materials and technologies 

needed to form the electric wiring

Nanomaterials synthesis, ink formulations, 

printing and sintering

Inks composed of metal nanoparticles, CNTs



Major Challenges: Achieving high Ag concentration without aggregation

High conductivity

Conductive Silver Inks

100 nm

Size and morphology control

One pot synthesis



Printed Ag NP: No Conductivity at low temp

Metal particles are separated by an insulating organic layer

A major challenge : sintering



Conductivity is obtained only after 
heating to high temperatures

230 ÁC: Nano effect 

T



Printing electrical conductors on 

solar cells, by silver nanoparticles  

Printing front electrodes
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