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Figure S1.: a) TC10.5 cathode surface SEM image at 200nm; b) TC10.5 S/C composite powder surface SEM

at 200nm
Mass Atomic Mass Atomic
concentration concentration concentration concentration
Sample % (% 40 -60%)  %(* 40 - 60%) %(* 53 — 60%) %(t 53 — 60%)




Sulfur

Carbon

SC10
SC30
SC50
SC70
SC90

35.4
26.9
23.1
34.4
35.7

17.0
12.1
10.1
16.4
17.2

64.6
73.1
76.9
65.6
64.3

83.0
87.9
89.9
83.6
82.8

Table ST1: EDX atomic and mass % across different cathode samples



BET Isotherms

M5 —

Ol

mm3—

M2

oo -

Quantity Adserbed (em®/g 8TP)

OB ==
mm ot

@G

Q@4

a2

Quantity Adserbed (emd/g 8TP)

|~

QD T

LR | B | BN | B | B | BN | BN | N |

a2 O3 04 05 0F 07 O 0% 1o
Relative pressure (i)

oD an

M2

MMM

B

M

@4

M2

Quantity Adeerbed (em¥g 8TP)

MITD

T T T T m m m T n

0z @3 04 05 O Q@7 OB O3 10

Reiative pressure (ip™)

T3S

T

m
o of

02 @3 04 0 OFfF o7 a8 a2 1o

R ke ez (fpoifp®)

Quantity Adserbed (em¥/g 8TP) Quaritity Adserbed (em%g 8TP)

Quantity Adserbed (em%/g §TP)

@B

@OV

QOB

[olioR

@

oEs

@2

(Ol

@ ™

@ @n 02z a3 o4 03 OF 07 08 e 1w

M5

M5

M4

B

[OloLg

mmH

OB ——

Rigiatiive prezmue (i)

0o @1 02 03 04 05 OF @7 08 0% N0
Rallsiive messure (pir®)

M4~

03

@M1+

ﬂl][lDf

Pisttive Sulffur

-Atgpition
—— sl

m
o® of

T m m m m L} m m ul

02 03 @4 05 06 Q7 08 09 1O
Reliative pressune (™)

Figure S2: Adsorption and desorption isotherms for all TC sample and pristine sulfur
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Figure S3: Adsorption and desorption isotherm for heated C65 and pristine C65
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Figure S4: BET surface area plots for TC3.5, 10.5, 17.5 and 24.5
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Figure S5: BET surface area plots for TC31.5, pristine sulfur, pristine C65 and HC65
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Figure S6: XRD pattern of TC cathode films
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Figure S7: XRD pattern of TC10.5 cathode film with TC10.5 S/C composite
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Figure S8: Raman D and G peaks pattern of TC10.5 cathode film with TC10.5 S/C composite



XPS C1s and Sp2 Spectra
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Figure S9a: C1s and S2p raw spectra for TC3.5, 10.5, 17.5, 24.5 and 31.5
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Figure S9b: C1s and S2p fitted spectra for TC3.5, 10.5, 17.5, 24.5 and 31.5
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XPS O1s
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Figure S10: O1s raw and fitted spectra for all TC samples
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Figure S11: Discharge capacity and coulombic efficiency after 100 cycles
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Figure S12: XRD pattern of TC composite milled in Ar and air atmosphere



Table ST2: Electronic conductivities of All TC cathode samples. C65 carbon black and heated C65 carbon

black

Sample 0 = (1/Ref)*(d/A) (S/m)

TC3.5 1.77E-03

TC10.5 2.15E-03

TC17.5 3.00E-03

TC24.5 3.08E-03

TC31.5 4.34E-03

HC65 5.10E-01

Pristine C65 1.08E-01
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