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6 Appendix

In this chapter characteristic Raman and XPS measemts will be displayed for
each Experiment Run. This way, will be able to Hartunderstand the remarks
and the numbers along the “Results” chapter.

In relation to XPS, the survegls, andB1s spectra are displayed; and the tables
present in each graph correspond to the valuesifouthe “Results” chapter.

In relation to Raman, th& band spectra, as well as the survey spectra are
displayed. The RBM spectra are absent from thisedpx because they are
already displayed in Figure 32. Theband spectra presents the measurement as a
black line, the fitted peaks as green lines, amd tum (adjusted curve) as a red
line; no quantitative values are displayed, thoumgtause the displayed spectra
are single measurements, while the informatiorhen“Results” chapter consider

all measurements undertaken for each Experiment Rug Raman spectra serve

to give a qualitative idea about the samples aadjthality of the fits.

Experiment Run 1:

Variable Name Pos. Area At%

0 O 1s 5323100 226234144 2934
Cls 2853100 131287583 4989
Fe lp 7113100 24414 680 057
Mg 1s 89.3100 30570391  20.20

CFs

Mg X

T T T
1000 800 600 400 00 o
Binding Enargy (V)
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CFs

1107
Name Pos. FWHM L.Sh Area YoArea
Cc-C 284 5086 1.7206 GL(40) 9563469 33.55 =
C-0 2852148 1.8588 GL(40) 11879481 41.67 =
pi-pi 2883100 3.3270 GL(#0) 3033300 1064
C=0 2865178 1.9000 GL{40)y 3862900 1355
CB 2829539 1.4000 GL#O 170094  0.60
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Experiment Run 2:

a1t

Variable Name Pos. Area At
0 Ols 5321630 235273800 27.92
Cls 2851630 143603610 4994
Fe2p T712.1630 36529371 0.77
Mg2s §9.1630 3BRO0H 201
Bls 1931630 1685936 1.2

45

Cls

Mg

Els

T T T T T
1000 20D 500 400 200
Bindingz Ensrey (5V)

e
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- Name Pos. FWHM L.Sh. Area YoArea
7 C-C 284 4185 1.5447 GL(40) 21742.532 64.03 =
C-0 2858015 1.7000 GL(40) 7857.503 23.14 =
pi-pi 280 9176 2.6448 GL(40) 2147236 6.32
C=0 2877000 1.7000 GL(40) 1475933 4335
164 C-B 282 2585 1.5500 GL0) 731361 215
14
12
E
10
2
'
4
T T T T T
106 plos] plid 184 280
Binding Ensrgy (V)
10!
124
Name Pos. FWHM L.5h Area %oArea
B203 1933000 1.6000 GL(40) 79985 27.70 =
m BC20 1898944 1.6000 GL(40) 16483 571 =
7 Mg2B205 192 4496 1.5000 GL{40) 96423 3339
B-CSWNT 1916459 1.6000 GL{40) 95876 3320
230 |
218
£ 216
214
211 |
210
20 T T T T T
04 00 196 182 138

Binding Energy (V)
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Arb. Units

8,0x10° : . . |
G~ fitted using Lorentzian
6,0x10° |
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2,0%10° |
0,0 - |
T : . |
1200 1400 1600 1800
Raman Shift (cm-1)
T : . |
6,0x10° G~ fitted using BWF |
4,0x10° |
2,0x10° |
0,0 4 |
T : . |
1200 1400 1600 1800

Raman Shift (cm-1)
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Arb. Units

=
=
L

2200
Raman Shift (cm-1)
Experiment Run 3:
210t

Variable Name Pos. Area At%
0 Bls 1928790 2804725  1.69
Cls 284 8790 127995458 37.58
0 1s 531.8790 338306.098 33.90
Felp 710.8790 47265000 0.85
Mg 2s 88.8790 50884.821 25.98

&

¥

T T T T T
1000 200 600 400 200 1]

10000 ~

8000 -

6000

4000 4

2000 4

T
110 220

T
1320 1760

T
2640

T
3080

Binding Energy (V)

96


DBD
PUC-Rio - Certificação Digital Nº 1011917/CB


PUC-Rio - Certificacéo Digital N° 1011917/CB

110;

Name Pos. FWHM L.Sh. Area %oArea
C-C  284.5063 1.6268 GL(40) 21624.210 68.52 .
C-0O 2858790 1.7000 GL(40) 5383.145 17.06 =
C-B 282 3562 1.6000 GL(40) 978.797  3.10 !’
pi-pi 280 4996 3.3142 GL(40) 2338390 8.04
287 3404 1.7000 GL(40) 1035964 3.28

,_.
=]
1

g

plo] 188 284 280
Binding Ensrgy (2V)
BlzSca
250, 210"
Name Pos. FWHM LSh Area “pArea
B203 1932833 1.6000 GL(40) 146.630 2261
355 BC20 1899845 1.5000 GL(40) 18.619 2.87=

Mg2B205  192.2309
B-CSWNT 1913114

6000 GL(40) 352.616 54.36 4

1
1.5500 GL(40) 130.754 20.16f 1

T T
104 200 186 182 188 124
Binding Ensrgy (=V)
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Experiment Run 4:

0]

a10*
Variable Name Pos. Area At%
0 0O1ls 533.2330 304482750 34.62
Cls 2852330 131668.634 43.86
Fe2p1/2 7242330 29531.553 1.76
Mg 28 91.2330 30206.611 17.50
Fe2p3/2 711.2330 73409.126 226

Cls

Mg

1000

T
600

Binding Ensrgy (=V)

99
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100

107
Name Pos. FWHM L.Sh Area %oArea
C-C 2845108 1.6983 GL(40) 21665.816 70.69 =
18] C-0 2861780 1.8000 GL(40) 4530202 14.78

pi-pi 288.0000 2.2793 GL(40) 2730341 891
C=0 2875000 1.6116 GL(40) 1251988 4.09
CB 2827000 1.8000 GL(40) 469916 1.53

206 203 288 284 280
Binding Ensrgy (2V)
10!

Name Pos. FWHM L.5Sh Area  %Area
B203 193 3000 1.9000 GL(40) 262118 8828
BC20 1901344 1.5000 GL(40p 23095 7.
Mg2B205  192.6000 1.9000 GL{40) 0.000 0.

400 | B-C SWNT 191.2000 0.5831 GL(40) 11.784 3.

Feature at higher Binding energies
increase the uncertainty on the
44| components’ areas and positions.

CPs

420 |

T T
204 200 108 192 188
Binding Energy (V)
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Experiment Run 5:

210t

18] Varigble Name Pos. Area At%
0 Cls 2850000 107264043 3975

B ls 1940900 2420 787 1.85

14 Mg 2s 90.0900 38943399 2510

Felp  711.0900 22654.139 051
01s 533.0900 259261942 32.79

=
(=]

CFR

Fa 2p

Cls

Bls

T T T T T
1000 200 600 400 200
Binding Ensrgy (2V)

[
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110

250 |

:1&)1

Name Pos. FWHM L.Sh Area %oArea
C-C  284.4981 1.9000 GL(40) 13087.648 36.00
C=0  287.3529 1.9000 GL(40) 2313533 9.9
pi-pi  288.0000 5.0000 GL(40) 2510620 10.74
C-0 2859695 1.9000 GL(40) 5276.645 22.58
CB  282.1772 1.4758 GL(40) 180725 0.77

B

T
pistd g 18 134 280

Binding Ensrgy (=V)
BlzScm
10!
Name Pos. FWHM L.5h Area  %GArea
B203 193.5000 1.8000 GL(40) 447.858 7873,
BC20O 180.8000 1.8000 GL(40) 30.357 6.9F
Mg2B205 1922000 1.5000 GL(40) 19354 34001

B-CSWNT 191.5944 1.6034 GL(40) 62.279 1095

T
104 00 198 192 8¢
Binding Ensrgy (=)
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G~ fitted using Lorentzian
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1200 1400 1600
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T T T
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| | G~ was better fitted using BWF
6.0x10°
4,0x10°
2.0x10°
0.0
T T T I
1200 1400 1600

Raman Shift (cm-1)
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Arb. Units

1200

1000

600

200
O -
/L
7/ ! | ! | ! | | |
100 200 1500 2000 2500 3000 3500
Raman Shift (cm-1)
Experiment Run 6:
w10t
Variable Name Pos. Area At%
0 Mg 2s 90.0000 104819.751 25.91
Fe2p3/2 7110000 47120181 062
Bls 194.0000 4786536 140
Cls 286.0000 322385855 45.82
O ls 533.0000 541240706 26.25
=
&
Z
T T T T T
1000 BOD 600 200 o

Binding Ensrgy (=V)
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10’
Name Pos. FWHM L.Sh Area %oArea
304 C-C 2847090 1.8068 GL(40) 29439816 44.61,
C=0 287.0535 1.9000 GL(40) 9877.788 1497
C-O 2858206 1.9000 GL(40) 18537.781 28.08
pi-pi 2873432 3. GL(40) 7643.566
C-B 282 5167 1. GL(40) 493 468
15
£ 0]
15
10
206 15 28 284 280
Binding Ensrgy (V)
BlsSca
10!
860 Name Pos. FWHM L.5h
B203 193.7000 1.9000 GL(40)
BC20 189.8247 1.6000 GL(40)
Mg2B205 1923467 1.3000 GL{40)
B-CSWNT 1915026 1.6343 GL{40)
650
540
s
830
620
610

T T
200 198 182 188
Binding Ensrgy (5V)
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Arb. Units
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4x10°

3x10°

2x10°

1x10°

1200

7000

6000

5000

1

4000

3000

Arb. Units

2000
1000
0 —//k“

Raman Shift (cm-1)

~1000 /4

100200300

T T T T T

T T T T 1
1500 2000 2500 3000 3500

Raman Shift (cm-1)
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Experiment Run 7:

CFR

0

108

210t
Variable Name Pos. Area At%
0 Fe2p 710.7820 25023664 052
Ol1s 531.7820 314645559 3643
Cls 283.7820 80343.593 27.26
Bls 1927820 6551 827 4.57
Mg 2s 88.7820 52920.797 31.22
&
=
; &
z
1000 w0 50 420 200 0
Binding Ensrgy (2V)
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30

43 ]

110%

Name Pos. FWHM L.Sh Area “odrea
C-B 282 7814 1.9000 GL(40) 6109559 3345
C-C 2845155 1.9000 GL(40) 5775000 31:¢
i-pi 200.1860 2.5000 GL(40) 424 420 s
C-0 2860752 1. GL(40)
C=0  287.9000 1. GL(30)
Cls 280.6681 1. GL(30)

23 288 284 280 76
Binding Ensrgy (&V)
Bls Scan
210!
Name Pos. FWHM L5h Area  %oArea
B203 1935000 1.6000 GL(40) 471424 32.23
BC20 1903000 1.6000 GL(40) 87.793 =6.00

Mg2B205 1923206 1.3000 GL(40) 477.635 _42.66
B-CSWNT 1916770 1.6000 GL(40) 425_6?6 v 11

T
104 00 198 192 188 124
Binding Ensrgy (V)
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Arb. Units

110

8.0x10°

6,0x107 -

4.0x10° 4

2.0x10° 4

0.0 4

1200

1200

1000

800

600

Arb. Units

400

200

1

e

/L

T
1400
Raman Shift (cm-1)

17/
100 200

T

T
1500

7 T 7 T
2000 2500

Raman Shift (cm-1)

T

T
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T
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Experiment Run 8:

10t
10
Variable Name Pos. Area At%
0 Mg 2s 89.8600 1392%?41 848
Fe 2p3/2 711.8600 10249 632 033
B ls 192.8600 17458033 12.57
Cls 284 8600 139528|795 48.83

O1s 53218600 249405/992 29.79

CFs

Cls

Bls

Mg

T T T T T 1
1000 B 500 400 200 o

Binding Ensrey (2V)
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I 105
14
Name Pos. FWHM L.Sh Area %oArea
C-C 284 4520 1.8000 GL(40) 16930.900 56.19 =
C-0O  285.8480 1.8000 GL(40) 3907.306 19.60 F
pi-pi 2889381 1.7227 GL(40) 1146.037 3.80
11 C-B 2830000 1.8000 GL(40) 4667.011 1348
C=0 2875000 1.8000 GL(40) 1484793 4.93
10
£
B
£
4]
T T T T
206 pLo 158 284 280

Binding Energy (V)

No B1s spectrum was acquired for this sample.

1,0%10° -

Multi Walled Nanotube. No split
in the G band, and intense D i

band

Arb. Units

1000

1400 1600 1800 2000
Raman Shift (cm-1)
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1000 ~
800
600
§%) |
.g
. 400
2
< .
200
o
//
L L 4 ! | ! | ! | ! | ! |
100 200 1500 2000 2500 3000 3500
Raman Shift (cm-1)
Experiment Run 9:
210*
Variable Name Pos. Area At%
0 Mg2s 90.4700  50567.962 15.79

Felp 7094700 26060.702 0.29
Bls 1944700 33736.587 12.46

Cls 2834700 212836411 38.20
O1s 5334700 54294183 33.26

CFs

Bls

Mg

T T T T
1000 B0 600 400
Binding Ensrgy {2V

2
(=]
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56

L1

34

31

30

42

45

tlﬂi

Name
C-B
pi-pi
Cc-0
Cc=0

Pos. FWHM
282 9483 1.9000
2841280 1.7000
286 8443 3.4971
285.2300 1.6893
286 4542 1.7000

L.Sh.
GL(40) 21021.220 48.89
GL(40) 5740.569 13.35 =
GL(40) 7042118 16.38
GL(40) 6015752 13.99
GL(40) 3180.640 7.40

Area ohrea

T
28

pivn 184 28D 176
Binding Ensrgy (=V)
Bls Scan
:ml
Name Pos. FWHM L.Sh Area “oArea
B203 193.9253 1.8000 GL(4Q) 2295091 31.73
1 BC20 1003000 1.8000 GL{ 655838  0.07
Mg2B205  192.6000 1.8000 GL 1391.835 19.24
B-CSWNT 1012741 1.5500 GL{40)} 707.405 9.78
7 105.0844 1.7690 GI{(30) 1720247 23.01
7 1964441 1.8000 GL(30) 1454302 6.28
Unknown components at
higher binding energies
. increasing the known
components’ area and position
T T T T T
200 1856 151 188 184

Binding Ensrgy (V)
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Arb. Units

Arb. Units
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3x10° | - |
To exemplify the inhomogeneity within
this sample: the first spectrum shows
. good quality SWNT features.
2%10°
1x10°
04
T T T
1200 1400 1600
Raman Shift (cm-1)
T T T
1.0x10° - [ To exemplify the inhomogeneity within .
this sample: the second spectrum shows i
worse SWNT features (higher D band). ' 1
II
1 I
5.0x10" - I | -
i /
;hl“u, ; | |I||'1 |H
LR g ¥ gl
i P i
il '”ﬂ T "
WIS l ! Vo |
0,0 11 ! : -‘-L?'.\T'_
T T T
1200 1400 1600

Raman Shift (cm-1)
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1100 +

1000

900

800

700 +

600

500

400

300

Arb. Units

/L

a4

100 200

Experiment Run 10:

T
1500 2000

2500

Raman Shift (cm-1)

T
3000 3500

1l
Variable Name Pos. Area At%
w0 Mg 2s 88.4000  9680:78  5.16
Fe 2p3/2 710.4000 82021689 0.23
B ls 1924000 153200119 967
Cls 2844000 183231|698 56.21
12 0O 1s 5324000 274324(244 28.72
10
K 8] 3
4]
. i K
M
T T T T T T
1000 300 600 400 200 1]

Binding Ensrgy (V)
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Name Pos. FWHM L.Sh Area %oArea

20 CB 2834779 1.8000 GL(40)5 16986.253 38.49

C-O0  286.1300 1.8000

C-C 2845004 1.8000 GL(40)> 19371.872 43.90
pi-pi  288.3382 2.8215 GL(# 2104870 477
GL(4 5220.092 11.83

12 | C=0 288.1300 1.4580 GL( 44717 1.0
18
14
&
12
10
kN
£
4
T T T T
288 284 280 276
Binding Ensrgy (V)
!1&)1
42|
Name Pos. FWHM L.Sh Area %olrea
B203 194 4180 1.7000 .GL(40) 755303 1584
40| BC20 191.0000 1.7000 =GL(40) 684.683 14.36
Mg2B2035 193 0636 _-"Q:'., (400 1672.255 35.08
B-CSWNT 1919212 3471

1.659F L(40) 1654.709

T
0D 188

T
188

Binding Ensrgy (V)
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6.0x10’ . . : I - . - .
Multi Walled Nanotube. No split in
the G band, and intense D band
4.0x10" .
0
E
3
o
< 2.0x10" .
0.0 4 i
T T T T T T T T
1000 1200 1400 1600 1800
Raman Shift (cm-1)
80 4
60 —
£ 40+
[
D -
2
< 204
O_MAMJ
20 4+——1/— T T T T T T T T 1
100 200 1500 2000 2500 3000 3500

Raman Shift (cm-1)

Experiment Run 11:

This experiment does not have XPS recorded.

2000
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Arb. Units
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4,0x10°

2.0x10° 4

0,0 4

T
1400
Raman Shift (cm-1)

160
140
120

100

Arb. Units

M

-20

/L
wT7/ T T T T T T T T T 1

100 200 1500 2000 2500 3000 3500
Raman Shift (cm-1)
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Experiment Run 12:

Variable Name Pos. Area At%
o Mg2s 886720 34251231 17.28
Felp 7116720 53134482 094
Bls 191.6720 2255482 135
14 C1ls 2846720 186228928 5403
O1s 5316720 266561.760 26.40

=
L=

CPs

Clg

Bls

T T T T T T
1000 200 &00 400 200 0
Binding Enstgy (V)
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CFs

1105
¥ Name Pos. FWHM L.Sh At %drea
C-C 284 4986 1.6500 GL(40) 30605.203 71.45 =
C-0 2858750 1.6500 GL(40) 6559655 15.31 F
2] C-B 282 8720 1.6500 GL(40) 2078869 4.85
pi-pi 2879750 3.1574 GL(40) 3528327 8.24
C=0 288.0000 1.6000 GL(40) 63.532 0.15
0]
18]
15
14
12
10]
5
5
T T T T T
228 ] 288 2384 280
Binding Ensrgy (£V)
Bls Scan
1ot
335 Name Pos. FWHM L. Sh Area  %oArea
B203 193 4000 1.6000 GL(40) 70456 17.90 =
BC20 190.2000 1.5000 GL(40) 27.134  6.90 =
Mg2B205 192.4785 1.5000 GL(40) 135317 3438 \
B-C SWNT 191.8076 1.6000 GL(40) 160.700 40.83 !
330
325
320
315

T
04 00 158 152 188
Binding Ensregy (=V)
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4x10° r T T T
| | Best fit achieved by using BWF
lineshape for the G~ peak.
10 4
2x10°
1%10°
0
' 1 ' I
1200 1400 1600
Raman Shift (cm-1)
10000
8000
6000 —
2 |
c
:). 4000
=
< -
2000
ot
_TT_/// T T T T T T T T T 1
1000 1500 2000 2500 3000 3500

Raman Shift (cm-1)
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Experiment Run 13:

a1o?

Variable Name Pos. Area At%
0 Mg 2s 88.5970 31360.160 18.78
Felp T11.5970 47135.557 099
B ls 192.5970 1526416 1.08
Cls 2845970 164298589 56.57
0O1ls 531.5970 192217550 22.59

3

[=]

CFR

Clg

Bls

T T T T T
1000 200 500 400 200 0
Binding Ensrgy (=V)
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xlﬂ}'5
2 Name Pos. FWHM L.Sh Area YoArea
7 C-C 2845047 1.6212 GL(40) 25613.231 73.12 =
C-0  286.0730 1.7000 GL(40) 6191475 17.67 =
C-B 2827730 1.7000 GL(40) 257592 0.74
. pi-pi 290.0193 2.5557 GL#0) 1672.008 477
7 C=0 288.0730 1.7000 GL#0) 1296.194 3.70
15 |
14 |
12
10
B
5
4
T T T T
296 187 1BE 184
Binding Ensrgy (£V)
Bls Scan
z10t
308 |
Name Doz, FWVHM Asa  Toldea
EB203 1534000 1.6000 66425 2120
BCIO 1901410 1.5000 8.82% 1.83 =
M=2B205 1925641 15000 127.470 4087 =
EL EB-CSWNT 19216074 1.6000 100214 3501
304
302 |
300
188
296
254
202 |
T T T T T
104 00 196 182 182

Binding Ensrgy (V)
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Best fit achieved by using BWF
lineshape for the G~ peak.

T
1200 1400
Raman Shift (cm-1)

1

3000

2500

1

2000

1

1500

1

Arb. Units

1000

500 —//\\M
T/,

/[ T 7 T 7 T 7 T ?
200 1500 2000 2500 3000

Raman Shift (cm-1)
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