Appendix B-AFM Data

Appendix B

AFM Scan Data for Chapters 4 and 5
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Appendix B-AFM Data

Info: 31oct Image 1.004 (20.0pm x 20.0pm) :Converted :plane :flatten

Presview Color Table
Head type: AFH 4312 nm
Riows: 512
Colunins: a12
b amirumn [rim]: 117.75
Mirimurn [rm]: 528 T
-Oifget [A]: 0.00
w-Dffset [A]: 0.00
Set Point [na] 0.000 7
Z Gain; 1.000 —
Z Arplitude [l 123.03 g
# dmplitude [um] 200 =
' Amplitude [pml: 20.0
Bias “Waltage [mi] 0.000
#-Frequency [Hz]: 1.197
Cal. %= [nmAT: 100.000
Cal. Z [BAY]: 109227.000
Cal. 12 [/ nds): 0.000
Force Constant: 0.000
File M arme: 0 2l
Wersion: 1.0 [&pil 2000] X [ured 000 rin
Image Type: Topagraphy

Eppy ta

Batweiies) (Em gl [ Scale Settings ] [ Fullwindow made ] l Copy to Clipboard]

FIGURE B1: (FIGURE 4.10: 20uM X 20pM AFM IMAGE OF SWNT / [RU(BPY)2(PVP)10CI]Cl COMPOSITE DEPOSITED ON Si(100)
SUBSTRATE.)

Info: 31oct Image 1.005 (11.0pm x 11.0pm) :Converted :plane :flatten |-_||'E|g|
- Pevews  ColorTable
Head type: AR 35.32 nm
Flows: A1z
Colunins: A1z
b amirmurm [nm]: 7477
irrimum [nm] 223 ]
-Offset [pum]: -2.95
»-Offset [um]: 4.29
Set Paint [nA]: 0.000 7
£ Gain: 1.000 —
Z amplitude [rm}: (7.0 El
= Amplitude [pm]: 11.0 [y
v dmplitude [pm]: 11.0
Biaz Voltage [mi]: 0.000
#-Frequency [Hz]: 1157
Cal. =4 [nmavT 100.000
Cal Z [ 109227.000
Cal. 1A [ /na]: 0.000
Force Constant: 0.000
File: Marne: :
Wersion: 1.0 [April 2000) ] 000 rm
Image Type: Topography
Copy to
Gtz fiemn Gl [ Scale Seftings ] [ Fullwindow mode: l [ Copy ta Clipboard]

FIGURE B2: (FIGURE 4.11: 11pm X 11uM AFM IMAGE OF SWNT / [RU(BPY)2(PVP)10CI]Cl COMPOSITE DEPOSITED ON Si(100)
SUBSTRATE.)
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Appendix B-AFM Data

Info: 31oct Image 1.007 {3.0pm x 3.0pm) :Converted : plane :flatten |L||Elg|

Preview Color T able

Head tpe: AR 19.85 nm

Fows: a12

Caolurnns: a1z

b asirum [rm]; 2727

Mirimum [nm; 173 7]

v-Offzet [um]: 5.3

w-Offzet [pm): 740

Set Paint [nd): 0000 T

Z Gair: 1.000 —_

Z Amplitude [nm} 2306 g

= Amplitude [pml: 3.0 =

Y Arnplitude [l 3.0

Biaz Voltage [rm]: 0.000

#-Frequency [Hz]: 11597

Cal. 3 [nmY]: 100,000

Cal. Z A 109227.000

Cal. [ [ nd]: 0.000

Force Constant: 0.000

File Marne: 0 q

Version: 1.0 (pri 2000] X [uud i

Imaage Type: Topography

Carverted fram di.. [ Scale Settings ] [ Fullwindow rmode ] [ Copy to Elipboard] Cliphoard

FIGURE B3: (FIGURE 4.12(A): 3uM X 3uM AFM IMAGE OF SWNT / [RU(BPY)2(PVP)10CI]Cl COMPOSITE DEPOSITED ON Si(100)
SUBSTRATE.)

Info: 31oct Image 1.014 (20.0pm x 20.0pm) :Converted : plane :flatten |-_|E|E|

Freview Color Table

Head bype: A 58.02

Fows: 512

Colurnns: A1z

b asirnumn [tim]: 178.32

Mirimum [k 037 T

v-Difget [A]: 0.00

Offset [A]: 0,00

Sek Point [na): .00 T

Z Gain; 1.000 —

Z Arplitude [} 188,69 g

W Amplitude [pm} 200 =)

" smplitude [pm]: 200

Biaz “foltage [mv]: 0.000

H-Frequency [Hz] 1.197

Cal. %% [nmAT 100.000

Cal Z [&AT: 109227.000

Cal | [ n]: 0.000

Farce Caonstant: 0.000

File MName: -plane :flatten

Wersion: 1.0 [April 2000] Al 0.0 rm

Image Type: Topography

Carrverted from di.. l Scale Settings ] l Fullwiridaw rmode ] [ Copy to Elipboard] Clipboard

FIGURE B4: (FIGURE 4.13: 20pum X 20uM AFM IMAGE OF SWNT / [RU(BPY)2(PVP)10Cl]CI COMPOSITE DEPOSITED ON Si(100)
SUBSTRATE.)
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Info: 31oct Image 1.015 (9.0pm x 9.0pm) :Converted :plane :flatten

Prewview Color Table
Head type: AFH B3.77 nm
Rowes: 512
Colurmns: 512
b awirnuirn [hirn]: 24212 -
Finimurn [nm]: -24.26 2 L 7
“-Offzet [um]: 5.34 F
5Offset [um] 534 iy
Set Faint [na] 0.000 sl T
£ Gair: 1.000 —_ i
ZAmpltude [} 266,38 g T
% dmplitude [um] a0 =) 4
v Amplitude [pm]: 9.0 r L
Bias Yoltage [mt]: 0.000 -
#-Frequency [Hz]: 1.197 ar
Cal 3¢ [nmA]: 100.000 1k
Cal Z [AN]: 109227.000 r
Cal 1 [riv/nas] oc
Force Constant:
File: M amne: =4
Yersion: 00] Elpm]
0.00 rim
Image Type: Topography
C_op_l,l o
Cawaicrd] (e ’ Scale Settings ] [ Fullwindow mode ] [ Copy to Clipboard]

FIGURE B5: (FIGURE 4.14: 9um X 9uM AFM IMAGE OF SWNT / [RU(BPY)2(PVP)10CI]CI COMPOSITE DEPOSITED ON Si(100)
SUBSTRATE.)

Info: 31oct Image 1.016 (2.5pm x Z.5pm) :Converted :plane :flatten

Preview Calar T able
Head type: AFh 11.91 nm
Fows: 512
Colurnns: 512
I airnurn [ri]: 17.85
inimum [nm} 134 7]
-0 ffzet [pm]: £.88
#-0ffzet [pm]: -4 44
Set Paint [t 0.000 .
Z Gain: 1.000 —_
Z Amplitude [rml. 1919 g
7 Amplitude [pm]: 25 =
T Amplitude [pm]: 2h
Bias Voltage [mv]: 0.000
#-Frequency [Hz]: 1.197
Cal. %-7 [nmd]: 100.000
Cal Z [A]: 109227.000
Cal 1A [r ] 0.000
Force Constant: 0.000
File: M amne: :
Wersion: Al 0.00
Image Type: Topography T
Copy ta
Cianafic) g &l [ Scale Settings ] [ Fullwindows mode ] [ Copy to Clipboard]

FIGURE B6: (FIGURE 4.15: 2.5uM X 2.5uM AFM IMAGE OF SWNT / [RU(BPY)2(PVP)10Cl]Cl COMPOSITE DEPOSITED ON
Si(100) SUBSTRATE.)

-B4 -
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Info: 310ct Image 1.008 (20.0pm x 20.0pm) :Converted :plane :flatten

Head type:
Rows:

Calumns:

b awirnurn [rm)]:
inimnum [nm]:
-Oifzet [A]:
#-0ifset [B]:

Set Paint [ris]:

Z Gair:

Z Amplitude [hm):
= Amplitude [pm]:
v Amplitude [um):
Bias Yoltage [m]:
#-Frequency [Hz]:
Cal. =7 [nmA):
Cal Z [A]

Cal. 1A [mind]:
Force Constant:
File Mame:
Wersion:

Image Type:

FIGURE B7: (FIGURE 4.16: 20um X 20um AFM IMAGE OF SWNT / [RU(BPY )2(PVP)10CI]Cl cOMPOSITE DEPOSITED ON Si(100)

SUBSTRATE.)

Corverted from di..

AFH
g1z
512
97.37
-5.50
0.00
0.00
0.000
1.000
102,86
20.0
200
0.000
1.1597
100.000
109227.000
0.000
0.000

. 2
1.0 [April 2000]
Topography

Prewview

¥ [

Elpr]

[ Scale Settings ]

[ Fullwindow mode ]

[ Capy to Clipboard ]

Color Table
36.05 rim

0.00 nirn

Copy to
Clipboard

Info: 31oct Image 1.009 {B.0pm x B.Opm)

Head type:
Rows:

Colurnris:

I awirmum [rim]:
tdimimnum [mm]:
r-Offzet [pum]:
#-Offzet [pm]:
Set Paint [nd]:

Z Gain:

Z Amplitude [nm]:
# Amplitude [pm]:
' Amplitude [pm];

Biaz Yoltage [mv]:
#-Frequency [Hz]:

Cal. =7 [nm"]:
Cal. Z [BA]:

Cal. 1A [ /nd]:
Force Constant:
File: M arne:
Wersion:

Image Typpe:

Converted from di...

FIGURE B8: (FIGURE 4.17: 8uM X 8uM AFM IMAGE OF SWNT / [RU(BPY)2(PVP)1,CI]Cl COMPOSITE DEPOSITED ON Si(100)

SUBSTRATE.)

AFM
512

512
2791
-1.66
493
-2.09
0.000
1.000
29.58
2.0

8.0
0.000
1.197
100.000
109227.000
0.000
0.000

1.0 [April 2000)
Topography

:Converted :plane :flatten

Preview
z|-
2L
6
sk

ER

[ L
3l
5L
1
ot

[

[ Scale Seltings ]

[ Fullwirdow mode ]

[ Copy ta Elipboard]
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Color Table
13.80 nm

0.00 nirn

Copy ta
Clipboard




Info: 31oct Image 1.010 (4.0pm x 4.0pm)

:Converted :plane :flatten

Appendix B-AFM Data

Head type:
Flows:

Colurnns:

b awirnurn [rm)]:
inimnum [nm]:
r-Offzet [pm]:
#-0ffzet [wm]:
Set Point [rd]:

Z Gain:

Z amplitude [rm]:
= Amnplitude [pm]:
" Amplitude [pm]:

Cal. =7 [nma"]:
Cal. Z [EA]

Cal. 1A [miv/ni]:
Force Constant:
File Mame:
Wersion:

Image Type:

SUBSTRATE.)

Bias Voltage [mv]:
#-Frequency [Hz]:

Converted from di..

FIGURE B: (FIGURE 4.18: 4uM X 4uM AFM IMAGE OF SWNT / [RU(BPY)2(PVP)1oCI]Cl COMPOSITE DEPOSITED ON Si(100)

AFM
512
512
2493
-2.03
362
-1.95
0.000
1.000
27.0
4.0

4.0
0.000
1.157
100.000
109227.000
0.000
0.000

21|

1.0 [April 2000
Topography

Prewviews

¥y
b
r* 17T "7 7T 7T 7T 7T 7T 71

Elpr]

[ Scale Settings ]

[ Fullwindow mode ]

[ Copy to Clipboard ]

Info: 200ct Image 1.004 (20.0pm x 20.0pm)

nverted :plane :flatten

Color Table
1677 ki

0.00 nirn

Copy to
Clipboard

Head tppe:
R

Calumns:

F awiruim [rrn):
Fdinirmurn [nm]:
*f-Offset [A]:
=-Offzet [A]:

Set Paint [na]:

Z Gain:

Z Amplitude [nm]:
# Amplitude [pm]:
W Amnplitude [prl:
Biaz Woltage [m]:
#H-Frequency [Hz]:
Cal. %Y [nm]:
Cal Z [Av]

Cal. 1A [ nd]:
Force Constant:
File Mame:
Wersion:

Image Type:

Converted from di...

Comments

FIGURE B10: (FIGURE 4.20: 20um X 20uM AFM IMAGE OF A BARE SILICON SURFACE, CLEANED, WITHOUT COMPOSITE

DEPOSITED.)

AFM
512
512
110.74
-4.05
0.00
0.00
0.000
1.000
114.79
20.0
20.0
0.000
1.052
100.000
109227.000

1.0 [Aprl 2000)
Topagraphy

Presview

¥ [pml

H[pra]

[ Scale Settings ]

[ Fullwindow mode ]

[ Copy to Cliphoard]

l

1]

| |

Cancel ]
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Color Table
10.53 nm

0.00 nm

Copy to
Clipboard




Info: 29oct Image 1.001

Appendix B-AFM Data

ed :plane :flatten

Head tupe:
Rows:

Colurnrs:

bl Eiruarm [rm]:
Fimirmum [nm];
“-Difset [5]
wDifset [A]

Set Paint [na):

Z Gair,

£ Amplitude [nm]:
= Amplitude [pm]:
v Amplitude [pm]:
Bias Yoltage [m]:
#-Frequency [Hz]:
Cal. ¥ [nmdv ]
Cal Z [AMT

Cal 1 [ nd]:
Force Constant:
File: Marne:
Wersion:

Image Type:

Converted from di...

AFM
a1z
512
£11.75
-107.93
0.00
0.00
0.000
1.000
719,75
20.0
20.0
0.000
0.898
100.000
109227.000
0.000
0.000

:plane :flatten
1.0 [April 2000)
Topography

Freview

¥ [pm]

Elpra]

[ Scale Settingz: ]

[ Fullwindos mode ]

[ Copy to Clipboard]

Color Table
27749 nm

0.00 nm

Copy to
Clipboard

FIGURE B11: (FIGURE 5.12: 20um X 20um AFM SCAN OF THE CNT / RU POLYMER COMPOSITE SOLUTION DROP CAST ON TO A

Si(100) SLIDE.)

Info: 290ct Image 1.002 (6.0pm x 6.0p

Head type:
Fiows:

Colurmns:

b &irurmn [rm]:
Fdirirmum [nm]:
v-Offget [nm]:
F-0Offzet [uml:
Set Paint [na]:

Z Gain:

£ Amplitude [nm]:
= Amplitude [pm]:
Y Amplitude [pm]:

Cal. ¥ [rnn]:
Cal Z [AA]:

Cal 1A [ And]:
Force Constant:
File 1 ame:
Wergion:

Image Type:

Bias Woltage [mv]:
#-Freguency [Hz]:

Converted from di..

AFhA

512

512

176.23
3324
-4558.90
5.97

0.000

1.000
209.45

.0

.0

0.000

0.838
100.000
109227.000
0.000

0.000

| -plane fatten |
1.0 [&pril 2000)
Topography

Preview

Converted :plane :flatten

¥ [pm]

[

’ Scale Settings ]

’ Fullwindow mode ]

[ Copy to Clipboald]

FIGURE B12: (FIGURE 5.13: 6M X 6M AFM SCAN.)
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Calor Table
143.07 nm

0.00 rm

Copy ta
Clipbaard



Appendix B-AFM Data

Info: 29o0ct Image 1.006 (3.0pm x 3.0pm)

Head type:
Rowes:

Calumnns:

kel asirruri [rirn]:
Firirnum [Rm]:
-0Offzet [pm]:
w-0ffzet [uml:
Set Paint [na]:

Z Gain:

£ Amplitude [nm]:
= Amplitude [pm]:
v Arplitude [pm]:

Cal. 54 [nm]:
Cal Z [AA]:

Cal 1A [ fndl:
Force Constant:
File 1 ame:
Wergion:

Image Type:

Biaz Waltage [my]:
#-Frequency [Hz]:

Converted from di...

AF
512
512
167.10
-20.46
1.37
-4.37
0.000
1.000
187.56
3.0

3.0
0.000
0.898
100.000
103227.000
0.000

: e :flatten
1.0 [&pril 2000]
Topography

Elal=

:Converted :plane :flatten

Calar Table

Preview
8750 nm
g
=
[

]

0.00 rim

[ Scale Settings ]

[ Fullwindow rmode ] [ Copy o Elipboard] Clipboard

FIGURE B13: (FIGURE 5.14(A): 3uM X 3uM AFM SCAN OF THE SURFACE, SHOWING WHAT APPEAR TO BE NANOTUBE-LIKE
FEATURES. )

Info: 290ct Image 2.006 (3.0pm x 3.0pm)

Head type:

Fiows:

Colurnns:

M awirurn [Deg]):
Miriraur [Degl:
r-Offzet [pm]:
#-0ffzet [uml

Set Point [nd]:

Z Gain:

Z Amplitude [Deg):
= Amplitude [pm]:
" Amplitude [pm]:
Bias Voltage [mt]:
#-Frequency [Hz]:
Cal. #-7" [nmdA]:
Cal. £ [nm]:
Cal 1A [ fnal
Force Constant:
File: M ame:
Wersion:

Image Type:

Converted from di...

512
512
8.70
-17.15
1.37
-4.37
0.000
1.000
25,85
30
3.0
0.000
0,858
100.000
1.000
0.000
0.000
-0 1)
1.0 [&pril 2000
Phase

:Converted :plane :flatten

Color Table

Prewview
8.70Deg
K]
25k ° b
2 : " .
g I s 5
E 15 g © <
il L
1 e
L il
05 &y L4 T
L o T
- " LD
ol T T N Y T
i} 0s 1 15 2 25 3
Zlpr]
1715 Deg

’ Scale Settings ]

[ Fullwindaws mode ] ’ Copy ta Clipboard] Clipboard

FIGURE B14: (FIGURE 5.14(B): 9uM X 9um AFM PHASE IMAGE OF SWNT / [RU(BPY)2(PVP)10CI]Cl COMPOSITE DEPOSITED
ON Si(100) SUBSTRATE.)
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Info: 29oct Image 1.007 (1.0pm x 1.0pm)

:Converted :plane :flatten

Appendix B-AFM Data

FIGURE B15: (FIGURE 5.15(A): 3um X 3um AFM SCAN OF THE SURFACE, SHOWING WHAT APPEAR TO BE NANOTUBE-LIKE

FEATURES.)

Info: 290ct Image 1.010 (20.0pm x 20.0pm) :Converted :plane :flatten

Prewieyw Color T able:
Head type: F 40.33 nm
Fiows: E12
Calumns: 512
ke awirnuirn [rm]: 41.64
Hinimum [m] 1211 7]
-0 ffzet [pm]: 224
F-Offzet [pum]: 515
Set Point [na]; {0,000 _
£ Gair: 1.000 —_
Z tnplinade [rm: 5375 El
= Amplitude [pm]: 1.0 =
' Arnplitude [pm]: 1.0
Bias Voltage [mW]: 0.000
H-Frequency [Hz]: 0.803
Cal =7 [nmdT 100,000
Cal Z [AA]: 109227.000
Cal. [A [t And: 0.000
Force Constant: 0.000
File: M amne: -plane 11
Versior: 1.0 (&pril 2000] L] 0.00 rm
Image Type: Topography
Converted from di.. ’ Scale Settings ] ’ Fullwindow mode ] ’ Copy to Elipboard] Llipboard

Freview Caolor T able
Head type: A F 106.52 nm
Rows: 512
Calurnnsz: a12
t aimum [nm]; 19316
Minimura [nml: 1441 T
“-Offzet [A] 0.00
s-Offzet [A] 0.0o
Set Paint [nA] 0,000 ]
Z Gain: 1.000 —_
Z amplitude [nm} 207 58 )
5 Amplitude [l 200 B
' Amplitude [pm]: 20.0
Biaz Woltage [mv]: 0.000
H-Frequency [Hz]: 0.803
Cal =% [nmAd): 100.000
Cal Z [A/]: 109227 000
Cal. 1A [rmivnd): 0.000
Farce Canztant: 0.000
File Marve: 0
Version: 1.0 (&prl 2000) ] 5.00 rm
Image Type: Topography

Copy to

Erarireriies) e dh, ’ Scale Settings l ’ Fullwindow mode] ’EDp_l,l ta Elipboard]

FIGURE B16: (FIGURE 5.16: 20um X 20pum AFM IMAGE OF THE RUTHENIUM POLYMER (2MG IN 10ML PARENT SOLUTION)
DEPOSITED ON Si(100) SUBSTRATE.)
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Info: 290ct Image 1.016 (20.0pm x 20.0pm) :Converted :plane :flatten

Head type:
Flows:

Colurmins:

b giruam [rm]:

P irirnunm [nm]:
-Offzet [A]
-Offzet [A]

Set Paint [na]:

Z Gain:

Z Amplitude [nm]:
¥ Amplitude [pm]:
¥ Amplitude [pm]:

Bias Yoltage [mv]:
#-Frequency [Hz]:

Cal. = [nmAS]:
Cal Z [AM]:

Cal. 1A [ nd:
Farce Constant:
File 1 anme:
Wersion:

Image Type:

Converted from di...

AF
a12

a12
411.52
-42.85
0.00
0.00
0.000
1.000
45437
20.0
20.0
0.000
0303
100.000
109227.000
0.0o0
0.0o0

.plane :flatten
1.0 [April 2000
Topoagraphy

Prewvigw

Calor Table

¥ [pred

Z[pm]

256.48 nm

0.00 wm

[ Scale Settings ]

’ Fullwindow mode ]

’ Copy to Clipboard]

Copy to
Clipboard

FIGURE B17: (FIGURE 5.17: 20um X 20pum AFM IMAGE OF THE RUTHENIUM POLYMER (25MG IN S5ML PARENT SOLUTION)

DEPOSITED ON Si(100) SUBSTRATE.)
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