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Scheme S1: Reaction of carbonyl sulfide with epoxy

a) b)
Figure S1: TGA of a) oxidized, b) thiolated FCB particles
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a) b)
Figure S2: Water dispersion of a) unmodified and oxidized FCB, b) FCB-T particles

a) b)
Figure S3: Acetone dispersion of a) unmodified and oxidized FCB, b) FCB-T particles

a) b)
Figure S4: Ethyl acetate dispersion of a) unmodified and oxidized FCB, b) FCB-T particles

a) b)

Figure S5: DCM dispersion of a) unmodified and oxidized FCB, b) FCB-T particles
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Figure S6: DSC profile of Neat epoxy, unmodified and modified FCB composites
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Figure S7: Shape recovery study of a) CFCB-2, b) CFCB-5 , c) CFCB-6, d) CFCB-7, e) 

CFCB-8, f) CFCB-T1, g) CFCB-T2, h) CFCB-T3 and i) CFCB-T6 composites
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Table S1: Oxidation of FCB particles

Sample ID Modifier FCB:Modifier
(Mass ratio)

FCB-1 Bismuth trichloride 5:1
FCB-2 Potassium Dichromate 5:1
FCB-3 Hydrogen peroxide 5:1
FCB-4 Phenyl Hydrazinium 5:1
FCB-5 Chloro Acetic Acid 5:1
FCB-6 Hydrochloric acid 5:1
FCB-7 Potassium Chlorate 5:1
FCB-8 Sodium Azide 5:1
FCB-9 HNO3 5:1

Table S2: Thiolation of FCB particles

Sample ID Precursor FCB:S:Thio Urea
(Mass Ratio)

FCB-TP FCB 1:1:0.2
FCB T1 – T9 FCB 1-9 1:1:0.2

Table S3: Weight loss profiles of unmodified and modified particles’ composites  
Temperature (oC) for Weight Loss

Sample ID 2% 5% 10% 50%
Mass %
(500 oC)

Neat Epoxy 201.4 318.0 355.0 417.5 04.0
C-FCB-P 096.3 174.8 284.4 418.4 18.8
C-FCB-1 100.4 163.3 282.6 423.7 20.5
C-FCB-2 146.1 225.6 327.3 422.0 19.5
C-FCB-3 100.9 155.4 268.3 424.2 24.9
C-FCB-4 095.4 155.8 247.7 417.6 19.6
C-FCB-5 179.7 280.1 349.7 429.0 26.7
C-FCB-6 300.1 344.2 381.8 431.7 32.2
C-FCB-7 150.5 228.4 323.7 434.1 34.0
C-FCB-8 118.9 181.3 235.2 431.5 31.2
C-FCB-9 138.7 234.8 323.2 419.7 24.5
C-FCB-TP 118.8 177.5 277.1 418.0 18.7
C-FCB-T1 251.1 330.3 384.8 433.4 32.2
C-FCB-T2 096.6 199.7 316.5 421.7 26.2
C-FCB-T3 156.0 231.1 370.3 430.0 28.7
C-FCB-T5 097.8 154.7 231.9 414.7 22.0
C-FCB-T6 032.3 059.4 087.6 402.8 00.2
C-FCB-T7 038.2 077.5 135.0 408.5 06.2
C-FCB-T8 188.5 244.4 313.8 424.0 18.9
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Table S4: Percent conversion and gel contents of 1wt% epoxy composites

Table S5: Percent recovery of composites in different time intervals

% RecoverySample 2s 5s 10s 15s 20s 25s 30s 40s 50s 55s 63s
C-FCB 00 10 20 35 40 55 60 70 85 95 100

C-FCB-2 20 40 50 90 100

C-FCB-5 00 25 40 75 85 90 95
C-FCB-6 05 30 45 70 85 100
C-FCB-7 00 10 15 20 35 40 45 55 90 100
C-FCB-8 00 15 20 30 40 45 50 65 85 100

C-FCB-T1 25 50 75 85 100

C-FCB-T2 25 50 75 85 100
C-FCB-T3 25 50 75 85 100
C-FCB-T6 25 80 100

 

(%) ConversionSample ID Gel Content ATR DSC
Neat Epoxy 91 90 92
C-FCB 94 94 93
C-FCB-1 99 98 98
C-FCB-2 98 98 98
C-FCB-3 99 98 98
C-FCB-4 95 97 96
C-FCB-5 97 98 97
C-FCB-6 99 99 98
C-FCB-7 97 96 95
C-FCB-8 97 97 96
C-FCB-9 95 96 97
C-FCB- TP 98 97 97
C-FCB-T-1 99 98 98
C-FCB-T-2 99 98 98
C-FCB-T-3 99 98 99
C-FCB-T-6 99 99 99


