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Appendix A Effect of APS Concentration on PANI Polymerization

1 mM APS — 2 mM APS “ “3 mM APS
4 mM APS —  5 mM APS —  10 mM APS

F ig u re  A1 UV-vis spectrum of PAN1-PSS at various APS concentrations.
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W a v e le n g th  (n m )

1 mM APS — 2 mM APS — 3 mM APS 
4 mM APS "”“~ 5  mM APS 10 mM APS

re A 2  UV-vis spectrum of PANl-CoPSS 3:1 at vanous APS concentrations

W a v e le n g th  (n m )

1 mM APS *---- 2 mM APS — 3 mM APS
4 mM APS — 5 mM APS —  10 mM APS

Figure A3 UV-vis spectrum of PANl-CoPSS 3:1 at vanous APS concentrations
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Appendix B Effect of Capping Agent Concentration on PANI Polymerization

1.0 ๅ

0.5 1

0.0
350 450 550 650 750 850 950

W a v e le n g th  (n m )

— 2mMPANl-PSS —  4 mM PANl-PSS — 6 mM PANl-PSS 
— 8 mM PANl-PSS —  10 mM PANl-PSS —  15 mM PANl-PSS 
— 20 mM PANl-PSS

Figure B1 U V - v is  sp e c tr u m  o f  PANI w ith  v a r io u s  PSS c o n c e n tr a t io n s .
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0.5 ๅ

350 450 550 650 750 850 950
W a v e le n g th  (n m )

— 2 mM PANI-CoPSS 3:1 — 4 mM PANl-CoPSS 3:1
— 6 mM PANl-CoPSS 3:1 — 8 mM PANI-CoPSS 3:1
—  10 mM PANI-CoPSS 3:1 —  15 mM PANl-CoPSS 3:1
— 20 mM PANl-CoPSS 3:1

re B 2 UV-vis spectrum of PANI with various CoPSS 3:1 concentrations.

0.5

350 450 550 650 750 850 950
W a v e le n g th  (n m )

—  2 mM PANl-CoPSS 1:1 
— 6 mM PANI-CoPSS 1:1 
— 10 mM PANI-CoPSS 1:1 
— 20 mM PANI-CoPSS 1:1

— 4 mM PANl-CoPSS 1:1
—  8 mM PANI-CoPSS 1:1
—  15 mM PANI-CoPSS 1:1

Figure B3 UV-vis spectrum of PANI with various CoPSS 1:1 concentrations.
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Appendix c Effect of pH oil PAIN I Color

W a v e le n g th  (n m )

—  PANI-PSS pH 4 '— PAN1-PSS pH 5 -—  PANI-PSS pH 6
-----PAN1-PSS pH 7 <— PANI-PSS pH 8 -—  PANI-PSS pH 9
— PANI-PSS pH 10 .— PANI-PSS pH 11 ..PANI-PSS pH 12

F ig u re  C l  UV-vis spectrum of PAN1-PSS with various pH.

W a v e le n g th  (n in )

PANI-CoPSS 3: 1 pH 4 — PANl-CoPSS 3: 1 pH 5
PANl-CoPSS 3: 1 pH 6 — PANl-CoPSS 3: 1 pH 7
PANl-CoPSS 3: 1 pH 8 — PANI-CoPSS3: 1 pH 9
PANl-CoPSS 3: 1 pH 10 — PANl-CoPSS 3: 1 pH 1
PANl-CoPSS 3: 1 pH 12

F ig u re d  UV-vis spectrum of PANl-CoPSS 3:1 with various pH.
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1.00

0.50

0.00
400 600 800 

W a v e le n g th  (n m )

— PANl-CoPSS 1:1 pH 4 
— PANI-CoPSS 1:1 pH 6
—  PANI-CoPSS 1:1 pH 8 
— PANI-CoPSS 1:1 pH 10
—  PANI-CoPSS I I pH 12

---- PANI-CoPSS 1:1 pH 5
---- PANI-CoPSS 1:1 pH 7
— PANI-CoPSS 1:1 pH 9 
— PANI-CoPSS 1:1 pH 1

F ig u re  C3 UV-vis spectrum of PANI-CoPSS 1:1 with various pH

1000
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0.10 -i

Appendix D Effect of pH, Salt and Dipping Time on PANI monolayer

oนิ

400 600 800 1,000
W a v e le n g th  (m il)

PANI-PSS pH 4 added 0.5 M NaCl for 10 minutes
-----PANI-PSS pH 4 added 0.5 M NaCl for 30 minutes
— PAN I - PS s  pH 4 added 0.5 M NaCl for 75 minutes 
----- PANI-PSS pH 4 added 0.5 M NaCl for 180 minutes

F ig u re  D1 UV-vis spectrum of PANI-PSS monolayer at pH 4 and 0.5 M NaCl.

0 .10 -,

400 600 800 1,000
W a v e le n g th  (n m )

— PANI-PSS pH 4 added 1 M NaCl for 10 minutes 
•— PANI-PSS pH 4 added 1 M NaCl for 30 minutes 
“«“ PANI-PSS pH 4 added I M NaCl for 75 minutes 
— PANI-PSS pH 4 added I M NaCl for 180 minutes

Figure D2 UV-vis spectrum of PANI-PSS monolayer at pH 4 and 1 M NaCl.
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W a v e le n g th  (n m )

—  PANI-PSS pH 4 added 2 M NaCl for 10 minutes
*---- 'PANI-PSS pH 4 added 2 M NaCl for 30 minutes
“ '“ PANI-PSS pH 4 added 2 M NaCl for 75 minutes 
“•“““•PANI-PSS pH 4 added 2 M NaCl for 180 minutes

F ig u re  D 3  UV-vis spectrum of PANI-PSS monolayer at pH 4 and 2 M NaCl

0.10 ๆ

«นนิ

400 600 800 1,000
W a v e le n g th  (n m )

•“•“““PANI-PSS pH 7 added 0.5 M NaCl for 10 minutes 
“““""PANI-PSS pH 7 added 0.5 M NaCl for 30 minutes 
-— 'PANI-PSS pH 7 added 0.5 M NaCl for 75 minutes 
“““•“•PANI-PSS pH 7 added 0.5 M NaCl for 180 minutes

Figure D4 UV-vis spectrum of PANI-PSS monolayer at pH 7 and 0.5 M NaCl.
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Wavelength (uni)
—  PANI-PSS pH 7 added 1 M NaCl for 10 minutes 

— PAN1-PSS pH 7 added 1 M NaCl for 30 minutes 

PANI-PSS pH 7 added 1 M NaCl for 75 minutes 

“““ “PANI-PSS pH 7 added 1 M NaCl for 180 minutes

Figure D5 UV-vis spectrum of PANI-PSS monolayer at pH 7 and 1 M NaCl.

0.10 ๆ

41

400 600 800 1,000

Wavelength (nm)
“ “ PANI-PSS pH 7 added 2 M NaCl for 10 minutes 

“ “ PANI-PSS pH 7 added 2 M NaCl for 30 minutes 

PANI-PSS pH 7 added 2 M NaCl for 75 minutes 

“ “ PANI-PSS pH 7 added 2 M NaCl for 180 minutes

Figure D6 UV-vis spectrum of PANI-PSS monolayer at pH 7 and 2 M NaCl.
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0.10 ๆ

0.05

400 600 800 1,000

Wavelength (nm)
— PAN1-PSS pH 9 added 0.5 M NaCI for 10 minutes 

—  PAN1-PSS pH 9 added 0.5 M NaCI for 30 minutes 

PANI-PSS pH 9 added 0.5 M NaCI for 75 minutes 

~”“"""»PANI-PSS pH 9 added 0.5 M NaCI for 180 minutes

re D7 UV-vis spectrum of PAN1-PSS monolayer at pH 9 and 0.5 M NaCI.

0.10 ๆ

400 600 800 1,000

Wavelength (nm)
~“ PANI-PSS pH 9 added 1 M NaCI for 10 minutes 

— PANI-PSS pH 9 added 1 M NaCI for 30 minutes 

PANI-PSS pH 9 added 1 M NaCI for 75 minutes 

PANI-PSS pH 9 added 1 M NaCI for 180 minutes

Figure D8 UV-vis spectrum of PANI-PSS monolayer at pH 9 and 1 M NaCI.
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400 600 800 1,000
Wavelength (nm)

“ PAN1-PSS pH 9 added 2 M NaCl for 10 minutes 

— “ PANl-PSS pH 9 added 2 M NaCl for 30 minutes 

PANl-PSS pH 9 added 2 M NaCl for 75 minutes 

— PANl-PSS pH 9 added 2 M NaCl for 180 minutes

Figure D9 UV-vis spectrum of PANl-PSS monolayer at pH 9 and 2 M NaCl.

0.10 า

800 1,000600

0.05 j

0.00
400

Wavelength (nm)
— - PANl-PSS pH 12 added 0.5 MNaCl for 10 minutes 

—  PANl-PSS pH 12 added 0.5 M NaCl for 30 minutes 

— PANl-PSS pH 12 added 0.5 M NaCl for 75 minutes 

-----PANl-PSS pH 12 added 0.5 M NaCl for 180 minutes

Figure DIO UV-vis spectrum of PANl-PSS monolayer at pH 12 and 0.5 M NaCl.
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0.10 ๆ

0.05

400 600 800 1,000

Wavelength (mil)
PANI-PSS pH 12 added 1 M NaCl for 10 minutes

■— "PANI-PSS pH 12 added 1 M NaCl for 30 minutes

PANI-PSS pH 12 added 1 M NaCl for 75 minutes

“•““■“"PANI-PSS pH 12 added 1 M NaCl for 180 minutes

re Dll UV-vis spectrum of PANI-PSS monolayer at pH 12 and 1 M NaCl.

0.10 ๆ

0.05 j

400 600 800 1,000

Wavelength (nm)
“PANI-PSS pH 12 added 2 M NaCl for 10 minutes 

"PANI-PSS pH 12 added 2 M NaCl for 30 minutes 

"PANI-PSS pH 12 added 2 M NaCl for 75 minutes 

"PANI-PSS pH 12 added 2 M NaCl for 180 minutes

Figure D12 UV-vis spectrum of PANI-PSS monolayer at pH 12 and 2 M NaCl.
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Appendix E Effect of pH and Number of Layer on PANI Multilayer

0.2 ๆ

400 600 800 1000

Wavelength (nm)
—  PANI-PSS 

— PANI-PSS

—  PANI-PSS

—  PANI-PSS 

“— PANI-PSS

1 M NaCl pH 4 4 lbl 

1 M NaCl pH 4 8 lbl 

1 M NaCl pH 4 12 lbl 

1 M NaCl pH 4 16 lbl 

1 M NaCl pH 4 20 lbl

Figure El UV-vis spectrum of PANI-PSS multilayer at pH 4 and 1 M NaCl.

— PANI-PSS 1 M NaCl pH 7 4 lbl 

— PANI-PSS 1 M NaCl pH 7 8 lbl 

— PANI-PSS 1 M NaCl pH 7 12 lbl 

— PANI-PSS 1 M NaCl pH 7 16 lbl 

— PANI-PSS 1 M NaCl pH 7 20 lbl

Figure E2 UV-vis spectrum of PANI-PSS multilayer at pH 7 and 1 M NaCl.
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0.2 ๆ

400 600 800 1000

Wavelength (ททไ)
—  PAN1-PSS 1 M NaCl pH 9 4 lbl

—  PAN1-PSS 1 M NaCl pH 9 8 lbl

—  PAN1-PSS 1 M NaCl pH 9 12 lbl 

— PANI-PSS 1 M NaCl pH 9 16 lbl 

— ‘PANI-PSS 1 M NaCl pH 9 20 lbl

re E3 UV-vis spectrum of PANI-PSS multilayer at pH 9 and 1 M NaCl.

0.2 -j

Wavelength (mil)
—  PANI-PSS 1 M NaCl pH 12 4 lbl

---- "PANI-PSS 1 M NaCl pH 12 8 lbl

— PANI-PSS 1 M NaCl pH 12 12 lbl

—  PANI-PSS 1 M NaCl pH 12 16 lbl 

— PANI-PSS 1 M NaCl pH 12 20 lbl

Figure E4 UV-vis spectrum of PANI-PSS multilayer at pH 12 and 1 M NaCl
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0.2 ๅ

400 600 800 1000

Wavelength (mil)
"•“"““PANI-CoPSS 3:1 I M NaCl pH 4 4 lbl

—  PANI-CoPSS 3:1 1 M NaCl pH 4 8 lbl

—  PANI-CoPSS 3:1 1 M NaCl pH 4 12 lbl

—  PANI-CoPSS 3:1 1 M NaCl pH 4 16 lbl

—  PANI-CoPSS 3:1 1 M NaCl pH 4 20 lbl

Figure E5 UV-vis spectrum of PANI-CoPSS 3:1 multilayer at pH 4 and 1 M NaCl.

Wavelength (nm)
— PANI-CoPSS 3:1 1 M NaCl pH 7 4 lbl

—  PANI-CoPSS 3:1 1 M NaCl pH 7 8 lbl 

'— PANI-CoPSS 3:1 1 M NaCl pH 7 12 lbl

—  PANI-CoPSS 3:1 1 M NaCl pH 7 16 lbl 

— 'PANI-CoPSS 3:1 1 M NaCl pH 7 20 lbl

Figure E6 UV-vis spectrum of PANI-CoPSS 3:1 multilayer at pH 7 and 1 M NaCl.
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—  PANI-CoPSS3:l

—  PANI-CoPSS 3:1 

•— PANI-CoPSS 3:1

—  PANI-CoPSS 3:1 

— PANI-CoPSS 3:1

1 M NaCl pH 9 4 lbl 

1 M NaCl pH 9 8 lbl 

1 M NaCl pH 9 12 lbl 

1 M NaCl pH 9 16 lbl 

1 M NaCl pH 9 20 lbl

re E7 UV-vis spectrum of PANI-CoPSS 3:1 multilayer at pH 9 and 1 M NaCl.

—  PANI-CoPSS 3:1 1 M NaCl pH 12 4 lbl 

— PANI-CoPSS 3:1 1 M NaCl pH 12 8 lbl 

— PANI-CoPSS 3:1 1 M NaCl pH 12 12 lbl 

— PANI-CoPSS 3:1 1 M NaCl pH 12 16 lbl

—  PANI-CoPSS 3:1 1 M NaCl pH 12 20 lbl

Figure E8 UV-vis spectrum of PANI-CoPSS 3:1 multilayer at pH 12 and 1 M 
NaCl.
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Appendix F Effect of Capping Agent on Silver Nanoparticles Synthesis

Wavelength (nm)
— Ag-PANl-PSS 0.001ml — Ag-PANI-PSS 0.005 ml 

— Ag-PANI-PSS 0.01 ml — Ag-PANI-PSS 0.05 ml 

—  Ag-PANI-PSS 0.1 ml — Ag-PANI-PSS 0.3 ml

— Ag-PANI-PSS 0.6 ml

Figure FI UV-vis spectrum of Ag with various PANI-PSS dilutions.

Wavelength (nm)
- — Ag-PANl-CoPSS 3:1 0.001 ml —  Ag-PANI-CoPSS 3:1 0.005 ml 

— Ag-PANI-CoPSS 3:1 0.01 ml —  Ag-PANl-CoPSS 3:1 0.05 ml

— Ag-PANI-CoPSS 3:1 0.1 ml —  Ag-PANI-CoPSS 3:1 0.3 ml

—  Ag-PANI-CoPSS 3:1 0.6 ml

Figure F2 UV-vis spectrum of Ag with vanous PANI-CoPSS 3:1 dilutions.
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400 500 600 700

Wavelength (nni)

-c< 0.10

0.00
300

— Ag-PANI-CoPSS 1:1 0.001 ml 

— Ag-PAM-CoPSS 1:1 0.01 ml 

— Ag-PANI-CoPSS 1:1 0.1 ml 

— Ag-PANI-CoPSS 1:1 0.6 ml

— Ag-PANI-CoPSS 1:1 0.005 ml 

— Ag-PANI-CoPSS 1:1 0.05 ml 

— Ag-PANI-CoPSS 1:1 0.3 ml

Figure F3 UV-vis spectrum of Ag with various PANl-CoPSS 1:1 dilutions.

«นนิ
ริ■ ÇOthJo<

0.30

0.20

0.10

0.00
300 400 500

Wavelength (uni)
600 700

— Ag-PSS 0.001 ml 

— Ag-PSS 0.05 ml 

— “Ag-PSS 0.6 ml

Ag-PSS 0.005 ml — Ag-PSS 0.01 ml 

Ag-PSS 0.1 ml — Ag-PSS 0.3 ml

Figure F4 UV-vis spectrum of Ag with various PSS dilutions.
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Wavelength (nm)
-----Ag-CoPSS 3:1 0.001 ml —  Ag-CoPSS 3:1 0.005 ml

Ag-CoPSS 3:1 0.01 ml ......Ag-CoPSS 3:1 0.05 ml
— Ag-CoPSS 3:1 0.1 ml — Ag-CoPSS 3:1 0.3 ml
— Ag-CoPSS 3:1 0.6 ml

re F5 UV-vis spectrum of Ag with various C'oPSS 3:1 dilutions.

300 400 500 600 700
Wavelength (nm)

» Ag-CoPSS 1:1 0.001 ml — Ag-CoPSS 1:1 0.005 ml
* Ag-CoPSS 1:1 0.01 ml — Ag-CoPSS 1:1 0.05 ml
”Ag-CoPSS 1:1 0.1 ml — Ag-CoPSS 1:1 0.3 ml
” Ag-CoPSS 1:1 0.6 ml

Figure F6 UV-vis spectrum of Ag with various CoPSS 1:1 dilutions.
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Appendix G Effect of Capping Agent Volume and Dipping Time on Silver 
Nanoparticles Monolayer

ijนิc«-Eot/1
_

<

““ “Ag-PANI-PSS 0.001 ml for 5 minutes 
•—  Ag-PANl-PSS 0.001 ml for 10 minutes 

Ag-PANl-PSS 0.001 ml for 15 minutes 
— “Ag-PANI-PSS 0.001 ml for 20 minutes 
“ “Ag-PANl-PSS 0.001 ml for 25 minutes

Figure G1 UV-vis spectrum of Ag-PANI-PSS 0.001 ml with dipping time.

0.05

0.00

-0.05 Wavelength (nm)

500
Wavelength (nm)

0.00
300 700

Ag-PANl-PSS 0.005 ml for 5 minutes 
— Ag-PANI-PSS 0.005 ml for 10 minutes 

Ag-PANI-PSS 0.005 ml for 15 minutes 
Ag-PANl-PSS 0.005 ml for 20 minutes 

— Ag-PANl-PSS 0.005 ml for 25 minutes

Figure G2 UV-vis spectrum of Ag-PANI-PSS 0.005 ml with dipping time.
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W a v e le n g th  (n m )

— Ag-PANl-PSS 0.01 ml for 5 minutes
---- Ag-PANI-PSS 0.01 ml for 10 minutes

Ag-PANl-PSS 0.01 ml for 15 minutes
---- Ag-PANI-PSS 0.01 ml for 20 minutes
“‘“"““•Ag-PANI-PSS 0.01 ml for 25 minutes

re G3 UV-vis spectrum of Ag-PANI-PSS 0.01 ml with dipping time.

W a v e le n g th  (n m )

“— Ag-PANI-PSS 0.05 ml for 5 minutes 
— Ag-PANI-PSS 0.05 ml for 10 minutes 

Ag-PANl-PSS 0.05 ml for 15 minutes
-----Ag-PANI-PSS 0.05 ml for 20 minutes
“— "Ag-PANI-PSS 0.05 ml for 25 minutes

Figure G4 UV-vis spectrum of Ag-PANl-PSS 0.05 ml with dipping time.
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W a v e le n g th  (n m )

-Ag-PANl-PSS 0,1 ml for 5 minutes 
"Ag-PANl-PSS 0.1 ml for 10 minutes 
"Ag-PANl-PSS 0.1 ml for 15 minutes 
"Ag-PANl-PSS 0.1 ml for 20 minutes 
“Ag-PANl-PSS 0.1 ml for 25 minutes

F ig u re  G 5  UV-vis spectrum of Ag-PANl-PSS 0.1 ml with dipping time.

W a v e le n g th  (n m )

Ag-PANl-PSS 0.3 ml for 5 minutes 
"— Ag-PANl-PSS 0.3 ml for 10 minutes 
“— Ag-PANl-PSS 0.3 ml for 15 minutes
-----Ag-PANl-PSS 0.3 ml for 20 minutes
— ' Ag-PANl-PSS 0.3 ml for 25 minutes

Figure G6 UV-vis spectrum of Ag-PANl-PSS 0.3 ml with dipping time.
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300 500 700
W a v e le n g th  (n m )

“““““ Ag-PANI-PSS 0.6 ml for 5 minutes 
—-““Ag-PANI-PSS 0.6 ml for 10 minutes 

Ag-PANI-PSS 0.6 ml for 15 minutes 
Ag-PANI-PSS 0.6 ml for 20 minutes 

“"“““Ag-PANI-PSS 0.6 ml for 25 minutes

re G7 UV-vis spectrum of Ag-PANI-PSS 0.6 ml with dipping time.

0.05

0.00

-0.05 W a v e le n g th  (n m )

— Ag-PANl-CoPSS 3:1 
— Ag-PANI-CoPSS 3:1 
— Ag-PANI-CoPSS 3:1 
— Ag-PANI-CoPSS 3:1 
— Ag-PANI-CoPSS 3:1

0.001 ml for
0.001 ml for
0.001 ml for
0.001 ml for
0.001 ml for

5 minutes 
10 minutes 
15 minutes 
20 minutes 
25 minutes

Figure G8 UV-vis spectrum of Ag-PANI-CoPSS 3:1 0.001 ml with dipping time.
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W a v e le n g th  (n m )

Ag-PANl-CoPSS 3:1 0.005 ml for 5 minutes 
“"“““Ag-PANI-CoPSS 3:1 0.005 ml for 10 minutes 
«—«“Ag-PANI-CoPSS 3:1 0.005 ml for 15 minutes 
— *Ag-PANl-CoPSS 3:1 0.005 ml for 20 minutes 
““~Ag-PANI-CoPSS 3:1 0.005 ml for 25 minutes

F ig u re  G9 UV-vis spectrum of Ag-PANI-CoPSS 3:1 0.005 ml with dipping time.

W a v e le n g th  (n m )

"“““"’Ag-PANI-CoPSS 3:1 0.01 ml for 5 minutes 
Ag-PANI-CoPSS 3:1 0.01 ml for 10 minutes 

— 'Ag-PANI-CoPSS 3:1 0.01 ml for 15 minutes 
“-■ "“Ag-PANI-CoPSS 3:1 0.01 ml for 20 minutes 

Ag-PANI-CoPSS 3:1 0.01 ml for 25 minutes

Figure G10 UV-vis spectrum of Ag-PANI-CoPSS 3:1 0.01 ml with dipping time.
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W a v e le n g th  (n m )

«— Ag-PANI-CoPSS 3:1 0.05 ทา! for 5 minutes 
— “Ag-PANI-CoPSS 3:1 0.05 ml for 10 minutes 
*— Ag-PANI-CoPSS 3: l 0,05 ml for 15 minutes 
— “Ag-PANI-CoPSS 3:1 0.05 ml for 20 minutes 
— ^-Ag-PANI-CoPSS 3:1 0.05 ml for 25 minutes

F ig u re  G i l  UV-vis spectrum of Ag-PANI-CoPSS 3:1 0.05 ml with dipping time.

W a v e le n g th  (n m )

>— *Ag-PANI-CoPSS 3:1 0.1 ml for 5 minutes 
— Ag-PANI-CoPSS 3:1 0.1 ml for 10 minutes 
-— Ag-PANI-CoPSS 3:1 0.1 ml for 15 minutes 
— Ag-PANI-CoPSS 3:1 0.1 ml for 20 minutes 
«— 'Ag-PANI-CoPSS 3:1 0.1 ml for 25 minutes

Figure G12 UV-vis spectrum of Ag-PANI-CoPSS 3:1 0.1 ml with dipping time.
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0.20 ๆ

300 500 700
W a v e le n g th  (n m j

"Ag-PANI-CoPSS 3:1 0.3 ml 
"Ag-PANI-CoPSS 3:1 0.3 ml 
"Ag-PANI-CoPSS 3:1 0.3 ml 
“Ag-PANI-CoPSS 3:1 0.3 ml 
“Ag-PANI-CoPSS 3:1 0.3 ml

for 5 minutes 
for 10 minutes 
for 15 minutes 
for 20 minutes 
for 25 minutes

re G13 UV-vis spectrum of Ag-PANI-CoPSS 3 :1 0.3 ml with dipping time.

0.10 -1

0.00
300 500

W a v e le n g th  (n m )
700

'Ag-PANI-CoPSS 3:1 0.6 ml for 5 minutes 
•"•"""Ag-PANI-CoPSS 3:1 0.6 ml for 10 minutes 
"•'■— Ag-PANI-CoPSS 3:1 0.6 ml for 15 minutes 
“"•““•••“Ag-PANI-CoPSS 3:1 0.6 ml for 20 minutes 
— Ag-PANI-CoPSS 3:1 0.6 ml for 25 minutes

Figure G14 UV-vis spectrum of Ag-PANI-CoPSS 3:1 0.6 ml with dipping time.
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W a v e le n g th  (n m )

*~“"“~Ag-PANl-CoPSS 1:1 0.001 ml for 5 minutes 
—  Ag-PANl-CoPSS 1:1 0.001 ml for 10 minutes 
— ""Ag-PANl-CoPSS 1:1 0.001 ml for 15 minutes
-----Ag-PANI-CoPSS 1:1 0.001 ml for 20 minutes
““~Ag-PANI-CoPSS 1:1 0.001 ml for 25 minutes

F ig u re  G 15 UV-vis spectrum of Ag-PANl-CoPSS 1:1 0.001 ml with dipping time.

0.20 -

-0.10 J W a v e le n g th  (n m )

Ag-PANI-CoPSS 1:1 0 005 ml for 5 minutes
---- Ag-PANI-CoPSS 1:1 0.005 ml for 10 minutes
'“'•— Ag-PANI-CoPSS 1:1 0.005 ml for 15 minutes 

“Ag-PANI-CoPSS 1:1 0.005 ml for 20 minutes 
Ag-PANl-CoPSS 1:1 0.005 ml for 25 minutes

Figure G16 UV-vis spectrum of Ag-PANl-CoPSS 1:1 0.005 ml with dipping time.
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-----Ag-PANI-CoPSS 1:1 0.01 ml for 5 minutes
“—"Ag-PANI-CoPSS 1:1 0.01 ml for 10 minutes 
— Ag-PANI-CoPSS 1:1 0.01 ml for 15 minutes 
•““•"““Ag-PANI-CoPSS 1:1 0.01 ml for 20 minutes 

-Ag-PANI-CoPSS 1:1 0.01 ml for 25 minutes

F ig u re  G 17  UV-vis spectrum of Ag-PANI-CoPSS 1:1 0.01 ml with dipping time.

——  Ag-PANI-CoPSS 1:1 0.05 ml for 5 minutes
-----Ag-PANI-CoPSS 1:1 0.05 ml for 10 minutes
— ~Ag-PANI-CoPSS 1:1 0.05 ml for 15 minutes 
—— Ag-PANI-CoPSS 1:1 0.05 ml for 20 minutes 

Ag-PANI-CoPSS 1:1 0.05 ml for 25 minutes

Figure G18 UV-vis spectrum of Ag-PANI-CoPSS 1:1 0.05 ml with dipping time.
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Ag-PANI-CoPSS 1:1 0.1 ml for 5 minutes
---- Ag-PANI-CoPSS 1:1 0.1 ml for 10 minutes

Ag-PANI-CoPSS 1:1 0.1 ml for 15 minutes 
—’""••Ag-PANI-CoPSS 1:1 0.1 ml for 20 minutes 
— Ag-PANI-CoPSS 1:1 0.1 ml for 25 minutes

F ig u re  G19 UV-vis spectrum of Ag-PANI-CoPSS 1:1 0.1 ml with dipping time.

—““Ag-PANI-CoPSS 1:1 0.3 ml for 5 minutes 
™“"“”Ag-PANI-CoPSS 1:1 0.3 ml for 10 minutes 
— 'Ag-PANI-CoPSS 1:1 0.3 ml for 15 minutes 
“"•“•“Ag-PANI-CoPSS 1:1 0.3 ml for 20 minutes 
— Ag-PANI-CoPSS 1:1 0.3 ml for 25 minutes

Figure G20 UV-vis spectrum of Ag-PANI-CoPSS 1:1 0.3 ml with dipping time
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0.15

300 500 700
W a v e le n g th  (n m )

—  Ag-PANl-CoPSS 1:1 0.6 ml 
— Ag-PANl-CoPSS 1:1 0.6 ml 
— Ag-PANI-CoPSS 1:1 0.6 ml 
— Ag-PANl-CoPSS 1:1 0.6 ml
—  Ag-PANl-CoPSS 1:1 0.6 ml

for 5 minutes 
for 10 minutes 
for 15 minutes 
for 20 minutes 
for 25 minutes

re G 21 UV-vis spectrum of Ag-PANl-CoPSS 1:1 0.6 ml with dipping time.

W a v e le n g th  (n m )

— Ag-PSS 0.001 ml for 5 minutes — —Ag-PSS 0.001 ml for 10 minutes 
—— Ag-PSS 0.001 ml for 15 minutes -——Ag-PSS 0.001 ml for 20 minutes 
— "Ag-PSS 0.001 ml for 25 minutes

Figure G22 UV-vis spectrum of Ag-PSS 0.001 ml with dipping time.
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W a v e le n g th  (n m )

■“““ Ag-PSS 0.005 ml for 5 minutes -----Ag-PSS 0.005 ml for 10 minutes
Ag-PSS 0.005 ml for 15 minutes-—""" Ag-PSS 0.005 ml for 20 minutes 

“ “ Ag-PSS 0.005 ml for 25 minutes

re G 2 3  UV-vis spectrum of Ag-PSS 0.005 ml with dipping time.

W a v e le n g th  (n m )

*—“"“Ag-PSS 0.01 ml for 5 minutes ——'Ag-PSS 0.01 ml for 10 minutes
Ag-PSS 0.01 ml for 15 minutes ---- Ag-PSS 0.01 ml for 202 minutes

"““ Ag-PSS 0.01 ml for 25 minutes

Figure G24 UV-vis spectrum of Ag-PSS 0.01 ml with clipping time.
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W a v e le n g th  (n m )

* Ag-PSS 0.05 ml 
» Ag-PSS 0.05 ml 
“Ag-PSS 0.05 ml

for 5 minutes Ag-PSS 0.05 
for 15 minutes— Ag-PSS 0.05 
for 25 minutes

ml for 10 minutes 
ml for 20 minutes

re G 2 5  UV-vis spectrum of Ag-PSS 0.05 ml with dipping time.

0.30

0.15

500 700
0.00

300
W a v e le n g th  (n m )

— Ag-PSS 0.1 
— Ag-PSS 0.1 
— Ag-PSS 0.1

ml for 5 minutes Ag-PSS 0.1 
ml for 15 minutes— Ag-PSS 0.1 
ml for 25 minutes

ml for 10 minutes 
ml for 20 minutes

Figure G26 UV-vis spectrum of Ag-PSS 0.1 ml with dipping time.
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Wavelength (mil)
— A g -P S S  0 .3  m l fo r  5 m in u te s  -------A g -P S S  0 .3  m l fo r  10 m in u te s

A g - P S S  0 .3  m l for 15 m in u te s  A g - P S S  0 .3  m l fo r  2 0  m in u te s
“““ A g -P S S  0 .3  m l fo r  2 5  m in u te s

re G27 U V - v is  sp e c tr u m  o f  A g -P S S  0 .3  m l w ith  d ip p in g  tim e .

0.10 •1

3 0 0  5 0 0  7 0 0
Wavelength (nm)

" A g -P S S  0 .6  m l fo r  5 m in u te s  A g -P S S  0 .6  m l fo r  10 m in u te s  
A g -P S S  0 .6  m l fo r  15 m in u te s  ——  A g -P S S  0 .6  m l fo r  2 0  m in u te s  

“A g -P S S  0 .6  m l for  2 5  m in u te s

F i g u r e  G 2 8  U V - v i s  s p e c t r u m  o f  A g - P S S  0 .6  m l w it h  d i p p in g  t im e
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Wavelength (mil)
— »A g -C o P S S  3:1 0 .0 0 1  m l fo r  5 m in u te s  
— ” A g -C o P S S  3:1 0 .0 0 1  m l fo r  10 m in u te s  

A g -C o P S S  3:1 0 .0 0 1  m l fo r  15 m in u te s  
— ” A g -C o P S S  3:1 0 .0 0 1  m l fo r  2 0  m in u te s  

A g -C o P S S  3:1 0 .0 0 1  m l fo r  2 5  m in u te s

Figure G29 U V - v is  sp e c tr u m  o f  A g -C o P S S  3:1 0 .0 0 1  m l w ith  d ip p in g  t im e .

Wavelength (mil)
— “ A g -C o P S S  3:1 0 ,0 0 5  m l fo r  5 m in u te s  

A g -C o P S S  3:1 0 .0 0 5  m l fo r  15 m in u te s  
A g -C o P S S  3:1 0 .0 0 5  m l fo r  2 0  m in u te s  

— “ A g -C o P S S  3:1 0 .0 0 5  m l fo r  25  m in u te s

F i g u r e  G 3 0  U V - v i s  s p e c t r u m  o f  A g - C o P S S  3 :1  0 .0 0 5  m l w i t h  d i p p in g  t im e .
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Wavelength (uni)
'A g -C o P S S  3:1 0 ,0 1  m l fo r  5 m in u te s  

— ““ A g -C o P S S  3:1 0 .0 1  m l fo r  10 m in u te s  
— A g -C o P S S  3:1 0 .0 1  m l fo r  15 m in u te s  
— A g -C o P S S  3:1 0 .0 1  m l fo r  2 0  m in u te s  
— “ A g -C o P S S  3:1 0 .0 1  m l fo r  2 5  m in u te s

Figure G31 U V - v is  sp e c tr u m  o f  A g -C o P S S  3:1 0 .0 1  m l w ith  d ip p in g  tim e .

Wavelength (nm)
- A g -C o P S S  3:1 0 .0 5  m l fo r  5 m in u te s  

—  A g -C o P S S  3:1 0 ,0 5  m l fo r  10 m in u te s  
A g -C o P S S  3:1 0 .0 5  m l fo r  15 m in u te s  

•“""“■“’A g -C o P S S  3:1 0 .0 5  m l fo r  2 0  m in u te s  
■“— A g -C o P S S  3:1 0 .0 5  m l fo r  2 5  m in u te s

F i g u r e  G 3 2  U V - v i s  s p e c t r u m  o f  A g - C o P S S  3 :1  0 .0 5  m l w i t h  d i p p in g  t im e .
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9 3

0 .3 0

0 .1 5

0.00
3 0 0 5 0 0

Wavelength (nm)
7 0 0

— A g -C o P S S  3:1 0.1 m l 
— A g -C o P S S  3:1 0.1 m l 
— A g - C o P S S  3:1 0.1 ml 
—  A g -C o P S S  3:1 0.1 ml 
— A g -C o P S S  3:1 0 .1  m l

fo r  5 m in u te s  
fo r  10 m in u te s  
fo r  15 m in u te s  
fo r  2 0  m in u te s  
fo r  2 5  m in u te s

re G 3 3  U V - v is  sp e c tr u m  o f  A g -C o P S S  3:1 0.1 m l w ith  d ip p in g  t im e .

0.20

Wavelength (nm)
“"““‘“ A g -C o P S S  3:1 0 .3  m l fo r  5 m in u te s  

A g -C o P S S  3:1 0 .3  m l fo r  10 m in u te s  
“ -"" A g-C oP S S 3:1 0 .3  m l fo r  15 m in u te s  
— ” A g -C o P S S  3:1 0 .3  m l fo r  2 0  m in u te s  
‘“— A g -C o P S S  3:1 0 .3  m l fo r  2 5  m in u te s

F i g u r e  G 3 4  U V - v i s  s p e c t r u m  o f  A g - C o P S S  3 :1  0 .3  m l w it h  d i p p in g  t im e .
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0.10 า

Wavelength (n111)
— A g -C o P S S  3:1 0 .6  m l 
— A g -C o P S S  3:1 0 .6  ml 
— A g -C o P S S  3:1 0 .6  m l 
— A g -C o P S S  3:1 0 .6  ml 
— A g -C o P S S  3:1 0 .6  m l

fo r  5 m in u te s  
fo r  10 m in u te s  
fo r  15 m in u te s  
fo r  2 0  m in u te s  
fo r  2 5  m in u te s

re G35 U V - v is  sp e c tr u m  o f  A g -C o P S S  3:1 0 .6  m l w ith  d ip p in g  t im e .

0 .0 5

0.00

-0 .0 5 Wavelength (nm)
* A g -C o P S S  1:1 0 .0 0 1  m l fo r  5 m in u te s
* A g -C o P S S  1:1 0 .0 0 1  ml fo r  10 m in u te s  
" A g -C o P S S  1:1 0 .0 0 1  m l fo r  15 m in u te s  
- A g -C o P S S  1:1 0 .0 0 1  m l fo r  2 0  m in u te s
* A g -C o P S S  1:1 0 .0 0 1  m l fo r  25  m in u te s

F i g u r e  G 3 6  U V - v i s  s p e c t r u m  o f  A g - C o P S S  1:1 0 .0 0 1  m l w i t h  d i p p in g  t im e .
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0 10

3 0 0  5 0 0  7 0 0
Wavelength (mil)

A g -C o P S S  1:1 0 .0 0 5  m l fo r  5 m in u te s  
— “ A g -C o P S S  1:1 0 .0 0 5  m l fo r  10 m in u te s  
— A g -C o P S S  1:1 0 .0 0 5  m l fo r  15 m in u te s  

A g -C o P S S  1:1 0 .0 0 5  m l fo r  2 0  m in u te s  
— A g -C o P S S  1:1 0 .0 0 5  m l fo r  2 5  m in u te s

Figure G37 U V - v is  sp e c tr u m  o f  A g -C o P S S  1:1 0 .0 0 5  m l w ith  d ip p in g  t im e .

Wavelength (nm)
A g -C o P S S  1:1 0 .0 1  m l fo r  5 m in u te s  

* A g -C o P S S  1:1 0 .0 1  m l fo r  lO m in u te s  
'— A g -C o P S S  1:1 0 .0 1  m l fo r  15 m in u te s  
— “A g -C o P S S  1:1 0 .0 1  m l fo r  2 0  m in u te s  

A g -C o P S S  1:1 0 .0 1  m l fo r  2 5  m in u te s

F i g u r e  G 3 8  U V - v i s  s p e c t r u m  o f  A g - C o P S S  1:1 0 .0 1  m l w it h  d i p p in g  t im e .
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5 0 0 7 0 0
0.00

3 0 0
Wavelength (nmj

— A g -C o P S S  1:1 0 .0 5  m l fo r  5 m in u te s  
A g -C o P S S  1:1 0 .0 5  m l fo r  10 m in u te s  
A g -C o P S S  1:1 0 .0 5  m l fo r  2 0  m in u te s  

“ “"■ "Ag-CoPSS 1:1 0 .0 5  m l fo r  2 5  m in u te s

Figure G39 U V - v is  sp e c tr u m  o f  A g -C o P S S  1:1 0 .0 5  m l w ith  d ip p in g  tim e.

0 .5 0

รุนริร-P
PJ2<

0 .2 5

0.00
3 0 0 5 0 0

Wavelength (nin)
7 0 0

— A g -C o P S S
— A g -C o P S S
— A g -C o P S S
— A g -C o P S S
— A g -C o P S S

F i g u r e  G 4 0  U V - v i s  s p e c t r u m  o f  A g -

1:1 0.1 m l fo r  5 m in u te s
1:1 0.1 m l fo r  10 m in u te s
1:1 0 .1 m l fo r  15 m in u te s
1:1 0.1 m l fo r  2 0  m in u te s
1:1 0.1 m l fo r  2 5  m in u te s

C o P S S 1:1 0.1 m l w ith  d ip p in g  t im e
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—  A g -C o P S S  1 : 1 0 .3  m l fo r  5 m in u te s
— A g -C o P S S  1:: 1 0 .3  m l fo r  10 m in u te s
— A g -C o P S S  1:: 1 0 .3  m l fo r  15 m in u te s
—  A g -C o P S S  1 : 1 0 .3  m l fo r  2 0  m in u te s
— A g -C o P S S  1 1 0 .3  m l fo r  2 5  m in u te s

Figure G41 U V - v is  sp e c tr u m  o f  A g -C o P S S  1:1 0 .3  m l w ith  d ip p in g  t im e

5 0 0
Wavelength (nni)

7 0 0
0.00

3 0 0

0.20

A g -C o P S S  1:1 0 .6  m l fo r  5 m in u te s  
A g -C o P S S  1:1 0 .6  m l fo r  10 m in u te s  

_ , 1 A g -C o P S S  1:1 0 .6  ml fo r  15 m in u te s  
A g -C o P S S  1:1 0 .6  m l fo r  2 0  m in u te s  

«—  A g -C o P S S  1:1 0 .6  m l fo r  2 5  m in u te s

F i g u r e  G 4 2  U V - v i s  s p e c t r u m  o f  A g - C o P S S  1:1 0 .6  m l w it h  d ip p in g  t im e .
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