DESTRUCTION
(CONVERSION)
OF TWO

2D NANOSTRUCTURES

1. ~10 nm THICK ALUMINUM (Al) LAYER, AND
2. ~1-2 nm NATURALLY FORMED Al OXIDE LAYER
of a metallized plastic film




ETCHING OF 8 nm Al LAYER WITH A 5% CAUSTIC SOLUTION

2 The metal
layer is on
the top of

the
Rk —— metallized
plastic film.
Caustic
solution
WER
Red Paper brushed on
" the metal
layer

The aluminum and its oxide layers get etched in seconds
with dilute KOH solution because they are nano thick




In the following video:

e 85% phosphoric acid (PA) was poured onto a
metalized polyester film having ~¥2 nm oxide and ~10
nm aluminum layers

Note the total time and time required to etch the
oxide layer which is harder to etch (~5-6 mins)
versus the aluminum layer (~¥1 min) & the
appearance of the red color paper behind the film
(evidence of etching of aluminum is seen in the
production of hydrogen gas bubbles)




EVIDENCES FOR DESTRUCTION OF ~10 nm Al & ITS ~2nm OXIDE LAYER

Phosphoric

acid solution

on the metal

layer of a

metallized
plastic film
was spread
thin so
hydrogen
bubbles can
be seen

The aluminum and its oxide layers get etched in minutes
with weak/edible acid because they are nano thick






GNP
Typewritten Text
Click on image above for video


ETCHING OF 10 nm Al & ITS OXIDE LAYERS WITH STEAM & WATER

— Time
First portion: “A” on
the metal layer and
“1” was written on
the back of a
metallized plastic film
and placed on steam.

Second portion:
“NOT VALID” was
printed on the plastic
side and placed in
boiling water

The aluminum oxide layer get destroyed with steam & hot water because it
is only 1-2 nm thick. Once the oxide layer is destroyed aluminum reacts very
fast with water/vapor because it is only ¥10 nm thick and flammable
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Typewritten Text
Click on image above for video


NANO-DESTRUCTION/CONVERSION

e Etching with (1) dilute caustic in seconds, (2)
weak acid such as phosphoric acid in minutes
and (3) steam & hot water in minutes is
possible only because (a) the oxide layer is
only ~1-2 nm thick and (b) the aluminum layer

is only ~¥10 nm thick and very flammable.

When the aluminum layer is thick (70-80 nm),
e.g., that of an antenna of a RFID, the caustic
solution takes minutes and phosphoric acid
takes days to destroy it.




IS NANO-CONVERSION NEW?

 The creation and destruction/conversion of
nanostructures are natural in the nature

 The electronic industry routinely etches

nanometer thin films and their oxide layers to
make electronic devices
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PRINCIPLE AND MECHANISM OF
NANO-CONVERSION TECHNOLOGY
(NANO-CONVERTOLOGY)

AND

INDICATORS TRADE NAMED
NANO-INDIS™ BASED ON
DESTRUCTION/CONVERSION
OF NANOSTRUCTURES




THE FOLLOWING VIDEO ILLUSTRATES THE BASIC
PRINCIPLES BEHIND THE INDICATOR DEVICES

Top view | Cross sectional view

Aluminum layer
Plastic film

A metallized PET Metallized
film was placed Polyester film
on a red

Paper and

marked with a

marker




THE FOLLOWING VIDEO ILLUSTRATES THE BASIC
PRINCIPLES BEHIND THE INDICATOR DEVICES

Top view | Cross sectional view

A

Aluminum layer

Plastic film




THE FOLLOWING VIDEO ILLUSTRATES THE BASIC
PRINCIPLES BEHIND THE INDICATOR DEVICES

Top view Cross sectional view

Aluminum layer

Plastic film

“A” and “1” were
written on the front
and back, respectively,
of a metalized plastic
film and placed on a
red paper




THE FOLLOWING VIDEO ILLUSTRATES THE BASIC
PRINCIPLES BEHIND THE INDICATOR DEVICES

Top view N Cross sectional view

Aluminum layer

Plastic film

Red color paper




THE FOLLOWING VIDEO ILLUSTRATES THE BASIC
PRINCIPLES BEHIND THE INDICATOR DEVICES

Top view | Top view Cross sectional view

Phosphoric acid

Aluminum layer

Plastic film

Phosphoric Red color paper
Acid (PA) was

poured on the

system




BASIC PRINCIPLES OF NANO-INDIS™: LONG
INDUCTION PERIOD, TWO MESSAGES & MASKING

= “A” and “1” were
written on the front
and back,
respectively, of a
metalized plastic
film and placed on a
red paper

= Phosphoric Acid
(PA) was poured on
the system

Uniqueness: (1) Long induction period before “1”
suddenly appears, (2) Two message go/no-go type, and
(3) masking of metal layer for creating electronic circuits




BASIC PRINCIPLES BEHIND NANO-INDIS

(Images from the video)

s
| -

A metalized PET film on a red Phosphoric acid added 6 minutes at 25°C

paper, written with a marker

Six minutes of an induction
period means a reaction (i.e., thinning of
aluminum and its oxide layer) is occurring but a
message or the color printed under the metal
layer can not be seen




BASIC PRINCIPLES BEHIND NANO-INDIS

(Images from the video)

(.

A metalized PET film on a red Phosphoric acid added 6 minutes at 25°C

paper, written with a marker

Note the unique
capability of the device to create
two messages (“A” and “1”; a
| |go/no-go type device) with an

7.5 minutes at 25°C ~80% induction period




BASIC PRINCIPLES BEHIND NANO-INDIS

(Images from the video)

|l. f "-- o

A metalized PET film on a red Phosphoric acid added 6 minutes at 25°C

paper, written with a marker

il Note the masking
effect of ink which

< protects aluminum.

“ Electronic circuits

: o Phosphoric acid removed
7.5 minutes at 25°C ’ b d b
washed and the black ink can be create Yy

wiped off with a solvent masking




THE UNIQUENESS OF THE DEVICE/REACTION
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- A plot of % transparency Vs. time of a basic Nano-Indi™

- A typical device has an induction period (i.e., message and/or

color printed underneath can’t be seen) of “80% of the time

- The induction period can be varied from ~10% (for a gradual
transparency change) to ~95% (for an abrupt change) by
simple means




NANO-INDIS™

A REVOLUTION IN
INDICATOR TECHNOLOGY

AN ECONOMICAL & ACCURATE
INDICATOR TECHNOLOGY




NANO-CONVERSION TECHNOLOGY

AN IGNORED BUT NOVEL AND
UNIQUE FIELD OF NANOSCIENCE

FOR ADDITIONAL INFORMATION CONTACT:
Dr. Gordhan Patel, President l

JP LABORATORIES, INC
120 Wood Avenue (N
Middlesex, NJ 08846

Phone: 732 469 6670 Nano-
gnpatel@nanoconvertology.com Technolo
www.nanoconvertology.com
www.jplabs.com






