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Synthesis of Gold Nanoparticles:
3

Chloroauric acid :0.64 mM, 10 ml added at the rate of 1 ml/min
Tannic acid : 0.04 mM, pH adjusted to 10 using 1 wt.% Potassium Carbonate Solution
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Synthesis of Silver Nanoparticles:
Silver Nitrate :0.64 mM, 10 ml added aft the rate of T ml/min S
Tannic acid : 0.04 mM, pH adjusted to 8 using 1 wt.% Potassium Carbonate Solution

(408,1.7733)
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Optimization of Centrifuge Process for maximum output of Gold Nanoparticles



Given Solution:

Chloroauric acid :0.64 mM, 10 ml added at the rate of 1 ml/min /
Tannic acid : 0.04 mM, pH adjusted to 10 using 1 wt.% Potassium Carbonate Solution
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Step 1:
Effect of increasing speed, time based on physical observations

9000 rpm, 90 min

10000 rpm, 75 min
—— 12000 rpm, 75 min

15000 rpm, 30 min
—— GNP (given)

929,0.6797)

(536,0.6181
(534,0.6063)
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Step 2:
Effect of decreasing speed, keeping time constant

9000 rpm, 90 min
— 8000 rpm, 90 min
— 7000 rpm, 90 min
— G NP (given)
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Step 2:
Effect of decreasing time, keeping speed constant

— 9000 rpm, 60 min
—— 9000 rpm, 90 min
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Samples Centrifuged at 2000 rom, 20 min and their supernatant liquids

— GNP (given)
9000 rpm, 90
9000 rpm, 90
9000 rpm, 90
— 9000 rpm, 90
9000 rpm, 90
9000 rpm, 90 ; Supernatant
9000 rpm, 90 . Supermatant
9000 rpm, 90 5
— 9000 rpm, 90

Absorbance

Wavelength (nm)
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Experiments | and |l 13

Centrifuged GNP + 0.12mM Silver Nitrate added in 15 ml of 0.03 mM Tannic acid
at the rate of 1 cc/min for 10 min and 5 min, respectively

—— GNP S§OI
Peak Centers of "GNP 5 01"
| Peak Centers of "GNP § 01"
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Experiment - |

GNP + 0.12mM Silver Nitrate added in 15 ml of 0.03 mM Tannic acid at the rate of 1 ccl/4nin
for 10 min

10 min
— GNP + 0.12 mM of Silver Nitrate
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Experiment - I 15

GNP + 0.12mM Silver Nitrate added in 15 ml of 0.03 mM Tannic acid at the rate of 1 cc/min
for 5 min

-5 min
— GNP + 0.12 mM of Silver Nitrate
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Experiments | and |l 16

Centrifuged GNP + 0.12mM Silver Nitrate added in 15 ml Tannic acid at the rate of 1 cc/min
for 10 min and 5 min, respectively

10 min
5 min
Mixture of GNP and Silver Nitrate
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Experiments Il and IV

Centrifuged and Dispersed GNP + 0.2 mM Silver Nitfrate added in 15 ml of 0.03 mM Tannic acid
at the rate of 1 cc/min for 15 min and 20 min, respectively

—— GNP S 0I1 —— GNP + 0.2 mM of Silver Nitrate

Peak Centers of "GNP 5 01"
| Peak Centers of "GNP § 01"

Absorbance

Wavelength (nmj Wavelength (nm)
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Experiments lll and IV

Centrifuged and Dispersed GNP + 0.2 mM Silver Nitrate added in 15 ml of 0.03 mM Tannic acid 138
at the rate of 1 cc/min for 15 min and 20 min, respectively

Sample 1|
Sample 2
Sample 3
Ssample 4
Ssample 5
Ssample 6

(530,0.6758)
(528,0.6731)
(530,0.6714)

(530,0.6594)
(528,0.6588)

(530,0.6532)

Absorbance
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Experiment - |lI

Centrifuged and dispersed GNP + 0.2 mM Silver Nitrate added in 15 ml of 0.03 mM Tannic acid
at the rate of 1 cc/min for 15 min

15 min
— GNP + 0.2 mM of Silver Nitrate
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Experiment - [V

Centrifuged and dispersed GNP + 0.2 mM Silver Nitrate added in 15 ml of 0.03 mM Tonnia@cid
at the rate of 1 cc/min for 20 min

—0.12 mM of Silver Nitrate, 20 min
— GNP + 0.2 mM of Silver Nitrate

(410,0.7059)
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Experiments Il and IV 21

Centrifuged and Dispersed GNP + 0.12mM Silver Nitrate added in 15 ml Tannic acid at the rate of
1 cc/min for 15 min and 20 min, respectively

15 min
20 min
— GNP + 0.2 mM of Silver Nitrate
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—0.12 mM of Silver Nitrate, 10 min
0.12 mM of Silver Nitrate, 5 min

— 0.2 mM of Silver Nitrate, 15 min

—0.2 mM of Silver Nitrate, 20 min
GNP + 0.12 mM of Silver Nitrate
GNP + 0.2 mM of Silver Nitrate
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Wavelength (nm)




9000 rpm,
9000 rpm,
2000 rpm,
2000 rpm,
9000 rpm,
9000 rpm,
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UV-Visible Spectra of Silver Nanoparticle samples centrifuged at 2000 rom, 90 min. Runs 1,2 and 6 are
from sample 1 while the remaining are from sample 2.




Supernatant,
Supernatant,
Supernatant,
Supernatant,

— Supernatant,

Absorbance

600 650

Wavelength (nm)

UV-Visible Spectra of Supernatant liquids of Silver Nanoparticle solutions
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STRAIN SENSING

« Change in resistance on application of strain.
« Wearable Strain Sensors — used in health monitoring.
 Inkjet Printing — Easiest way to print Silver Nanostructures.

« Wettability of Substrate.
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Determination of Loading 28

Initial Weight Final Weight Loading
(9) (9) (mg/cm?)

Carfridge No Run

1.626667
p

1.733333
K]
4

(Wide Reservoir)




Printing

29

« Materials — Polyethylene Terephthalate(PET), Polyimide tape, Photo paper (Kodak)

« Roughening of PET and Polyimide Surfaces

« Three Coatings each of Potassium Halide and Silver Nitrate (KKKAAA).
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Photographic Reduction

« Exposure to Halogen Light for 10 mins.
* Immersionin ID 78 Photo Developer

ID 78 Photo Developer

Sodium Sulphite — 20 g

Quinol-2.4 g

Sodium Carbonate — 124 g

Phenidone - 0.5 g

Potassium Bromide — 0.4 g

All dissolved in 200 ml of deionized water

 Immersion for 10 minutes.

* Drying




Measurement of Resistances

Polyimide tape

Photo paper
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Exfoliation of Samples using Dragonskin

What Are You Waiting For?
Make It Now!

« Dragonskin — Stretchable, Hydrophobic Drago

« Mixing Equal Volumes/Weights of Part A and Part B

I I I O Te ri O | * For making exact copies
’ of original models,
4 sculpted pieces, and more.

* Smooth-On mold rubbers

duplicate intricate detail.
* Ideal for home, art or

« Applying and Curing 3 A




Mechanical Characterization of the Sample

* Preparing the Sample

« Four-probe testing using Keithley — 2450 Sourcemeter

o defouttert

1053523k0

099997mA



Static Testing

Strain vs Resistance
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Dynamic Testing

» Effect of Frequency (Displacement Rate)
« 200 mm/min to 800 mm/min in steps of 200 mm/min, 10% strain, 5 Cycles.
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Dynamic Testing

« Effect of Strain
o 4% to 16% in steps of 2%, 200 mm/min, 5 Cycles.
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Dynamic Testing

* Response time
5% and 10% strain, 1000 mm/mi
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Dynamic Testing

» Fatigue Testing for 1000 Cycles
« 10% strain, 200 mm/min
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