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Figure S1.  UV-vis-NIR absorption spectrum of unseparated SWCNTs (centrifuged but not purified via GPC).
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Figure S2.  UV-vis-NIR absorption spectra of SWCNTs purified via GPC using equilibrating solution and eluent of relatively low SDS concentrations.
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Figure S3.  HAADF-STEM image of unseparated raw SWCNTs showing the presence of wide As chain.
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Figure S4.  UV-vis-NIR absorption spectra of As-filled SWCNTs separated in repeated GPC experiments.
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Figure S5.  Experimental G mode Raman spectra (solid lines) of dropcasted unfilled and As chain-filled semiconducting SWCNTs under the excitation wavelength of (a,b) 532 nm and (c,d) 633 nm. The simulated spectra (dashed lines) are fits consisting of a number of Lorentzian functions.
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Figure S6.  Background-subtracted pressure-dependent (a) G mode and (b) RBM spectra of unfilled mixed-chirality SWCNTs measured upon pressure increasing run. The Raman feature highlighted by the light yellow rectangle is not related to SWCNTs.
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Figure S7.  Background-subtracted pressure-dependent (a) G mode and (b) RBM spectra of unfilled mixed-chirality SWCNTs measured upon pressure decreasing run. The Raman feature highlighted by the light yellow rectangle is not related to SWCNTs.
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Figure S8.  Background-subtracted pressure-dependent (a) G mode and (b) RBM spectra of unfilled semiconducting SWCNTs measured upon pressure increasing run.
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Figure S9.  Background-subtracted pressure-dependent (a) G mode and (b) RBM spectra of unfilled semiconducting SWCNTs measured upon pressure decreasing run.
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Figure S10.  Background-subtracted pressure-dependent (a) G mode and (b) RBM spectra of As-filled mixed-chirality SWCNTs measured upon pressure increasing and decreasing run.
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Figure S11.  Background-subtracted pressure-dependent G mode spectra of As-filled semiconducting SWCNTs measured upon pressure increasing and decreasing run.














Figure S12.  Pressure-dependent frequencies of G modes of unfilled mixed-chirality SWCNTs measured upon pressure increasing and decreasing run.
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Figure S13.  Pressure-dependent frequencies of G modes of unfilled semiconducting SWCNTs measured upon pressure increasing and decreasing run.
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Figure S14.  Pressure-dependent frequencies of G modes of As-filled mixed-chirality SWCNTs measured upon pressure increasing and decreasing run.
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Figure S15.  Diameter-dependent optical transition energies of (n,m) belonging to mod families 12-29.
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Figure S16.  Gruneissen parameters γi calculated from G+ mode and RBM of various SWCNT samples. MC, As-MC, SC and As-SC stands for (As-filled) mixed-chirality and (As-filled) semiconducting SWCNTs, respectively. RBMs for these samples originate from SWCNTs with diameters between 0.8-0.91 nm.

Table S1.  Parameters of fits to experimental pressure-induced Raman frequency change of unfilled SWCNTs and the calculated Grüneisen parameters γi.
	Sample name
	Raman mode
	Pressure increasing/decreasing run
	ω0 / cm-1
	a / cm-1 GPa-1
	b / cm-1 GPa-2
	γi

	Mixed-chirality
	G+
	Increasing
	1588.16±0.44
	5.5±0.1
	-
	0.045

	
	
	Decreasing
	1587.27±0.52
	5.03±0.12
	-
	0.0412

	
	BWF
	Increasing
	1543.8±0.71
	5.89±0.16
	-
	0.0496

	
	
	Decreasing
	1536.13±0.7
	6.37±0.16
	-
	0.0539

	
	RBM1
	Increasing
	275.3±0.64
	6.97±0.22
	-0.24±0.02
	0.329

	
	RBM2
	Increasing
	269.44±0.91
	6.09±0.79
	-0.22±0.04
	0.294

	Semiconducting
	G+
	Increasing
	1584.38±0.83
	6.94±0.22
	-
	0.0569

	
	G-
	Increasing
	1543.27±1.03
	5.54±0.32
	-
	0.0467

	
	RBM1
	Increasing
	293.96±0.38
	8.61±0.25
	-8.69±0.08
	0.381

	
	RBM2
	Increasing
	285.98±0.07
	4.69±0.26
	-
	0.213

	Graphitea
	G
	-
	1579
	4.7
	-
	0.1

	
	BM
	-
	44
	4.8
	-
	3.7


a Data obtained from ref. 37.












Table S2.  Parameters of fits to experimental pressure-induced Raman frequency change of As-filled SWCNTs and the calculated Grüneisen parameters γi.
	Sample name
	Raman mode
	Pressure increasing/decreasing run
	ω0 / cm-1
	a / cm-1 GPa-1
	b / cm-1 GPa-2
	γi

	Mixed-chirality
	G+
	Increasing
	1593.9±1.8
	5.99±0.77
	-
	0.0489

	
	RBM1
	Increasing
	269.98±0.53
	11.83±0.17
	-2.03±0.02
	0.57

	
	RBM2
	Increasing
	263.78±0.51
	9.81±0.18
	-1.59±0.02
	0.483

	Semiconducting
	G+
	Increasing
	1589.29±0.3
	5.43±0.17
	1.50±0.02
	0.0444

	Graphitea
	G
	-
	1579
	4.7
	-
	0.1

	
	BM
	-
	44
	4.8
	-
	3.7


a Data obtained from ref. 37.
1

image6.png
Raman intensity (counts)

7500

(4
o
o
]
1

2500

T T T T
1500 1550 1600 1650 1700

Raman shift (cm™)

2000

-
(%))
o
o
L

-
o
o
o
1

Raman intensity (counts)

250 300

Raman shift (cm™)

350




image7.png
Raman intensity (counts)

1500 1550 1600 1650 1700

Raman shift (cm™)

Raman intensity (counts)

—92
1500 - — 79
—39
——05
1000 -
500
0 -
200 250 300 350

Raman shift (cm™)




image8.png
|

—0.2

—36

180004 ——04

2000+
6000

(syunoo) Aysusyul uewey

270 300

240
Raman shift (cm™)

210

1600 1700

Raman shift (cm™)

1500




image9.png
—93
1500 4 5.6

—14

—0.11
10004 77

500

Raman intensity (counts)
Raman intensity (counts)

T T T T
200 250 300 350

Raman shift (cm™) Raman shift (cm™)




image10.png
75

a
o
1

Raman intensity (counts)
]
1

ot

1450

1500 1550 1600

Raman shift (cm™)

1650

Raman intensity (counts)

20 1

-
o
1

T T T
200 250 300

Raman shift (cm™)




image11.png
Raman intensity (counts)

3000

N
o
o
o
1

-
o
o
o
1

1500 1600 1700

Raman shift (cm™)




image12.png
&
16504 M BWF increasing
@ G+increasing
[J BWF decreasing
(O G+ decreasing
—
<1620

Raman shift (cm
o
©
oS

-

A

[o)]

o
L

—— BWF linear fit 1
—— BWF linear fit 2
G+ linear fit 1
G+ linear fit 2

1530 1

0 2 4 6 8 10
Pressure (GPa)




image13.png
Raman shift (cm™)

1650 1

-

(2]

N

o
1

1590 1

-

(3]

o

o
1

1530 1

M G-increasing

O G- decreasing
@® G+increasing
(O G+ decreasing

—— G- linear fit
G+ linear fit

0 2 4 6 8 10
Pressure (GPa)





image14.png
16504 B BWF increasing
® G+ increasing
O BWEF decreasing
—~ 1620 O G+ decreasing
£
A
&
"= 1590 1
)
c
g 1560 m
i m = =
On®
1530 1
= G+ linear fit
0 2 4

Pressure (GPa)





image15.jpeg
Eii (eV)

M
sy " e su
° s
~-- laser energy (532 nm)
5.5)
30 ‘a‘z;iﬁ.aii
jmmﬁ‘si
)s 5.4 .
i 5.3) 41.3) 2.38.5) 7.7)
G ‘6‘5#92;4 ilumamﬁs,
20 &2 % WAL 0.7)g o)
o385 G2
& 495) 13 5
&3 410359 o, o 41’0 6)
15 &2 B3P} fo.5)
’ &9 o) | it S
&.34%°) e
©P 4+‘ﬁ§‘)4 (11,3)
10 1 #7195
:@waﬁ; %10.8)
0.5 0.6 0.7 0.8 0.9 1.0 ;i 12





image16.png
As-MC

RBM

0.8

'A 1ajowe.ed usssisuni

0.0-

G+

%)
@
2

0.1

'A 19)9Weled UsssiBUNIS)

RBM2 RBM1 RBM2

RBM1




image1.png
Absorbance

0.8

g
o
L

o
~
L

o
N
L

0.0

400

600

800 1000
Wavelength (nm)

1200





image2.png
Absorbance (a.u.)

2 wt.%-0.25 wt.%
1.5 wt.%-0.25 wt.%
0.5 wt.%-0.25 wt.%
0.25 wt.%-0.25 wt.%

400

600

T T T
800 1000 1200
Wavelength (nm)




image3.png




image4.png
Absorbance (a.u.)

0.2
a — 0.5wt.%-5wt.%
— 1 wt.%-5 wt.%
(8,4)
0.1 75
©3) ")
0.0
400 600 800 1000 1200

Wavelength (nm)

Absorbance (a.u.)

b — 0.5wWt%5wt%
— 1 Wt%5 wt.%
(8,4)
(7,5)
14
0 T T T T T
400 600 800 1000 1200

Wavelength (nm)





image5.png
unfilled semi ex: 532 nm unfilled semi ex: 633 nm

[V
(o]

Intensity (a.u.)
Intensity (a.u.)

1500 1520 1540 1560 1580 1600 1620 1640 1660 1680 1700 1500 1520 1540 1560 1580 1600 1620 1640 1660 1630 1700

Raman shift (cm) Raman shift (cm™)

b [Asfilled semi ex: 532 nm| d [Asilled semi R ex: 633 nm|
1588 i

Intensity (a.u.)
Intensity (a.u.)

1500 1520 1540 1560 1580 1600 1620 1640 1660 1680 1700

) 1500 1520 1540 1560 1560 1600 1620 1640 1660 1680 1700
Raman shift (cm™) Raman shift (cm™)




