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Figure S1. EDX mapping of (a) Functionalized CNT (b) Co/CNT (c) Ni/CNT (d) Pd/CNT (e) Pt/CNT, and (f) Ru/CNT

NMR spectra

FDCA

NMR- Nuclear magnetic resonance spectra ("H NMR and '3C NMR) are carried on a Bruker spectrometer operating
at 500 MHz in D,O (10%) for locking. "H NMR (500 MHz, D,0, 298K): 7.08 (2H, s, furan-H); 13C NMR: 163.40,

148.32, 117.92 ppml!
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Figure S2. 1H-NMR spectrum of purified FDCA
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Figure S3. 13C-NMR of purified FDCA.

DFF

'"H NMR (500 MHz, D,0, 298K): 9.5 (2H, s, CHO), 7.4 (2H, s, Furan-H); '3C NMR: 179.40, 154.6, 119.35 ppm/?




2R B
38 3 BRUKER
oo ™~
H H H H qﬂrrent Data Parameteri
ExENo T
(a)H /N H [0) H 7\ H(m) PROCNO 1
o (0] OH (n) F2 - Acquisitio;oParg;ﬂgters
2017103
% o o HO Tine 16.03
- Ee .
DFF | Hyd.DFF (gEE, wmmsy
™ 65536
[ SOLVENT H20+D20
| \ NS 16
DS 2
'a) (b ’ | S 10000.000 Hz
\

FIDRES 0.152588 Hz
. a0 3.2767999 sec
I\ RG 2.8
JU DW 50.000 usec
ey DE 6.50 usec
TE 291.8 K
o] D1 1.00000000 sec
( ) ppmy DO 1
;;r ======== CHANNEL fl ========
Is ( SFO1 500.3030896 MHz
1 NUC1 1H
F1 14.15 usec
- = . PLW1 15.00000000 W

T T T T
15 14 13 12 1

T T T T T T T T T T T T T T F2 - Processing parameters

T
1 10 9 8

7 6 5 4 3 2 1 0 1 -2 ppm sI 6553
) ) SF 500.3000000 MHz
8 E2ER -
=ls Sle o" ol SSB 0
LB 0.30 Hz
GB 0
PC 1.00

Figure S4. 1H-NMR spectrum of DFF and hydrated DFF.
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Figure S5. 1H-NMR spectrum of purified DFF.




HPLC chromatogram

S.N Parameters Values
1. Temperature 40° C
2. Flow rate 1 ml/min
3. Detection 284 nm
( Wave length)
4. Solvent ratio 5:95 :: Acetonitrile:H,O
5. Injection volume 20 pl
6. Reverse phased C18 Column (4.6mm * 250 mm) Column
5.0 um, 100 A (Waters)
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E.No. Name Retention Time % Area
FDCA 2.52 97.6
2. FFCA 3.0 14
3. DFF 8.30 1.0
Figure S6. HPLC chromatogram of FDCA at optimized reaction condition.
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Figure S7. HPLC chromatogram of FFCA in the presence of functionalized CNT.
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Figure S8. HPLC chromatogram of FDCA over Pt/CNT catalyst.
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Figure S 9. HPLC chromatogram of FDCA over Pd/CNT catalyst.
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Figure S10. HPLC chromatogram of FDCA over Ru/CNT catalyst.
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Figure S11. HPLC chromatogram of DFF over Ni/CNT catalyst.
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Figure S12. HPLC chromatogram of DFF over Co/CNT catalyst.
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Figure S13. Recyclability of catalysts (a) PA/CNT (b) Ru/CNT (c) Co/CNT, and Ni/CNT.

Figure S14.TEM images of recycled (a) Pd/CNT, (b) Ru/CNT, (c) Pt/CNT, (dj) Co/CNT, and (e) Ni/CNT after 5 cycles.




Table S1. Literature review.

Catalysts Condition (solvent ,Temp FDCA Yield (%) DFF Yield e

,Pressure) (%)
(5%) Pt/C Alkaline water, 100°C, 40 bar 99 - i3]
Au —Pd (0.96%)/ CNT |Water, 100°C, 1 MPa pressure O,

96 - [4]

NPs bar
(3 %)Pt/C Neutral /acidic condition, , 21.2°C |86 (Selectivity) - 5]
Pt/C, Pd/C and Au/C  |[NaOH, 22°C, 690 kPa O, 79 - 6]
Au/TiO, Methanol, 130°C, 4 bar O, - - 7
Co/Mn/ Br H20/HCl, 180°C, 30 bar 90 - 8]
Ru (OH)2/ LasO3 ionic liquid , 100°C, 30 bar 48 - 19
(4%) Ru/MnCo,0, Water, 120°C, 2.4 MPa 99.1 0 [10]
(5%) Ru/C Mg(OH), Water, 110°C, 1.0 MPa O, 97.3 - (11
(5%)Pt/C Water (20 ml ), 50°C, 10 bar O, 80 - [12]
Pd modified Au on 60°C, 3 MPa O, 599 i [13]
Carbon

H2 ° i 2
Pd/ C@ Fe,0; 0, 80°C, O, bubbling (20 86.7 i [14]

ml/min)

Pt/ non- reducible
support

140°C, 1 bar

96 in presence of
( Pt-Al,03 TiO,)

[15]

K-10 clay-Mo

toluene ,110°C

[16]

(O, flow)
Au-Cu NPs NaOH, 60°C, 60°C 99 - 1171
Au-CeO, Water ,NaOH, 65°C, 10 bar O, >99 - (18]
Pd/HT Water, 110°C, O, bubbling (100 92.4 i (9]

ml/min)




Histograms

[20]
[21]
[22]
[23]
[24]
[25]
[26]

Pd/CNT

9% Kouanbaig

Particle size (nm)

(%) Aousnbaiy

88

75
83
23
99
96.2
>99
96

water, Na,COs (0.4 mmol), 90°C,
10 bar O,
water ,Na,CO;, 100°C
20, 70°C, 1 atm O,
Water, 90°C, atm O,
H,0, 70°C,atp
H,0, 60°C, 0.3 M Pa O,
H,0,0,, (0.5 Mpa), 368 K
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Table S2. Average particle size and histograms of catalysts.
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