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Figure S1. 'H (a) and *3C (b) NMR spectra of 4-dimethylamino-2,2,6,6-tetramethylpiperidine (DMTMP)

in CDCls.
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Figure S2. CVs of ACT (a) and TEMPO surfactants with C4 (b), C8 (c), C10 (d), and C14 (e) alkyl chains
in different pH buffer solutions. Solution condition: PBS buffer 7.3 and carbonate buffer 9.0. to 12.0

0.1 M with 0.1 M NaCl, TEMPO radicals, 1 mM. Glassy carbon electrode with a scan rate of 50 mV/s.



:_400 rpm 25 _ y = 1.645x +2.323 »
25 | — 600 rpm [ R?=0.998 /‘,
20 |—800rpm 20 g
— L < i o
§_ 15 [ 1200 rpm 215 [ »
= -— 1600 rpm = 5 o
10 —2000 rpm 10
5 F 5 |
0 1 1 1 1 0 I TR T RN (NN TN TR TN NN NN T SN TR T SN N SR N 1
0.4 0.6 0.8 1 1.2 0 5 10 15 20
© Potential (V vs Ag/AgCl) ) w2 (rad/s)'/?
¢ 2.0E+5 -3.0
[y =702422x + 20521 | y=0.006x - 4.337
- 2 _
1.6E+5 | v =621563x + 16626 -35 } RT=0.974
ST1.2E+5 |y=568716x+13845  ° - i
< | 4 X e
= w40 I S
5 8.0E+4 k) i .—__.___._———
4.0E+4 | y = 503015x + 10879 45 |
y =473997x + 8102.6 -
0.0E+0 bt 5.0 A T T
0 5 0.1 0.15 0.2
w2 (rad/s) /2 0 20 4(.:] (mV)GO 80 100

Figure S3. Typical RDE measurements of C8NO- in a pH 7.3 buffer with 0.1 M NaCl and analysis. (a)
Linear scan voltammograms of C8-NO- (1.0 mM) at 10 mV/s at various rotation speeds from 400 rpm
to 2000 rpm. (b) The Levich plot of limiting currents (adopted at 0.9 V vs Ag/AgCl) vs the square roots
of rotation rates. (c) The Koutecky-Levich plot for different overpotentials (n) to obtain the kinetic
current ix (when w2 approaching zero). (d) The Tafel plot of kinetic currents ix vs overpotentials n to

obtain the heterogeneous electron transfer rate constant ko.
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Figure S4. DLS of C10-NO- at 20 mg/mL and C14-NO- at 10 mg/mL in 0.1 M pH 10 buffer with 0.1 M
NaCl.
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Figure S5. Solubility of hexanol and octanol in buffer 10.0 in the absence or presence of ACT or

TEMPO surfactant ImM.
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Figure S6. CVs of ACT-mediated electrocatalytic oxidation of (a) C6-OH, (b) C8-OH (c) C11-OH and (d)
C16-OH at different alcohol concentrations. Solution conditions: ACT 1 mM, pH 10 buffer
Na,CO3/NaHCO; 0.1 M with NaCl 0.1 M, GC working electrode and Ag/AgCl reference electrode, scan

rate was 25 mV/s.
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Figure S7. CVs of C4-NO- electrocatalytic oxidation of (a) C6-OH, (b) C8-OH (c) C11-OH and (d) C16-OH
at different alcohol concentrations. Solution conditions: C4-NO- 1 mM, pH 10 buffer Na,CO3/NaHCOs;

0.1 M with NaCl 0.1 M, GC working electrode and Ag/AgCl reference electrode, scan rate was 25 mV/s.
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Figure S8. CVs of C8-NO- electrocatalytic oxidation of (a) C6-OH, (b) C8-OH (c) C11-OH and (d) C16-OH

at different alcohol concentrations. Solution conditions: C8-NO- 1 mM, pH 10 buffer Na,CO3/NaHCOs;

0.1 M with NaCl 0.1 M, GC working electrode and Ag/AgCl reference electrode, scan rate was 25 mV/s.
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Figure S9. CVs of C14-NO- electrocatalytic oxidation of (a) C6-OH, (b) C8-OH (c) C11-OH and (d) C16-
OH at different alcohol concentrations. Solution conditions: C14-NO- 1 mM, pH 10 buffer
Na,CO3/NaHCO; 0.1 M with NaCl 0.1 M, GC working electrode and Ag/AgCl reference electrode, scan

rate was 25 mV/s.
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Figure S10: pH-dependent catalytic oxidation of C6-OH by (a, c) ACT and (b, d) C8-NO-, (a) and (b) were
CVs and (c) and (d) were CAs. Solution conditions: catalyst 1 mM, GC working electrode and Ag/AgCl
reference electrode; scan rates for all CVs were 25 mV/s. The applied potentials for CA were 0.8 V for

ACT and 0.9 V for C8-NO-
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Figure S11. 'H NMR of the crude product oxidized from C12-OH (20 mM) by ACT (1 mM) in pH 10
buffer. Applied potential 0.8 VV vs Ag/AgCl. Carbon felt 20 cm? as the working electrode, Pt wire 16 cm

as the counter electrode, Ag/AgCl as the reference electrode, and temperature 35 °C.
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Figure $12. *H NMR of the crude product oxidized from C12-OH (20 mM) by C10-NO- (1 mM) in pH 10
buffer. Applied potential 0.9 V vs Ag/AgCl. Carbon felt 20 cm? as the working electrode, Pt wire 16 cm

as the counter electrode, Ag/AgCl as the reference electrode, and temperature 35 °C.
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Figure $13. 'H NMR of the crude product oxidized from C12-OH (20 mM) by C14-NO- (1 mM) in pH 10
buffer. Applied potential 0.9 V vs Ag/AgCl. Carbon felt 20 cm? as the working electrode, Pt wire 16 cm

as the counter electrode, Ag/AgCl as the reference electrode, and temperature 35 °C.
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Figure S14. 'H NMR of the crude product oxidized from C16-OH (20 mM) by ACT (1 mM) in pH 10

buffer. Applied potential 0.9 V vs Ag/AgCl. Carbon felt 20 cm? as the working electrode, Pt wire 16 cm

as the counter electrode, Ag/AgCl as the reference electrode, and temperature 60 °C.
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Figure $15. *H NMR of the crude product oxidized from C16-OH (20 mM) by C10-NO- (1 mM) in pH 10

buffer. Applied potential 0.9 V vs Ag/AgCl. Carbon felt 20 cm? as the working electrode, Pt wire 16 cm

as the counter electrode, Ag/AgCl as the reference electrode, and temperature 60 °C.
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Figure $16. *H NMR of the crude product oxidized from C16-OH (20 mM) by C14-NO- (1 mM) in pH 10

6
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buffer. Applied potential 0.9 V vs Ag/AgCl. Carbon felt 20 cm? as the working electrode, Pt wire 16 cm

as the counter electrode, Ag/AgCl as the reference electrode, and temperature 60 °C.
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Figure $17. 'H NMR of the crude product oxidized from oleyl alcohol (C18-OH) (20 mM) by ACT (1 mM)
in pH 10 buffer. Applied potential 0.8 V vs Ag/AgCl. Carbon felt 20 cm? as the working electrode, Pt

wire 16 cm as the counter electrode, Ag/AgCl as the reference electrode, and temperature 25 °C.

- © o
8 2 $z8 & @
w o NadN - P-4
g 2 |
"
o o '
|
1‘1 'v '
N
VI
. :
250 240 ppm
& |2 )
| ol
A et A N
T T T T I ,
10 9 8 7 6 5 4 3 2 1 ppm
)\ J L 1§
8 ’3‘ &3
- 3 e

Figure S18. *H NMR of the crude product oxidized from oleyl alcohol (C18-OH) (20 mM) by C10-NO- (1
mM) in pH 10 buffer. Applied potential 0.9 V vs Ag/AgCl. Carbon felt 20 cm? as the working electrode,

Pt wire 16 cm as the counter electrode, Ag/AgCl as the reference electrode, and temperature 25 °C.
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Figure $19. 'H NMR of the crude product oxidized from oleyl alcohol (C18-OH) (20 mM) by C14-NO- (1
mM) in pH 10 buffer. Applied potential 0.9 V vs Ag/AgCl. Carbon felt 20 cm? as the working electrode,

Pt wire 16 cm as the counter electrode, Ag/AgCl as the reference electrode, and temperature 25 °C.
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Figure $20. *H NMR of the crude product oxidized from C16-OH (100 mM) by C14-NO- (5 mM) in pH
10 buffer. Applied potential 0.9 V vs Ag/AgCl. Carbon felt 20 cm? as the working electrode, Pt wire 16

cm as the counter electrode, Ag/AgCl as the reference electrode, and temperature 60 °C for 15 h.
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Figure S21. 'H NMR of the purified hexadecanal (aldehyde from C16-OH) in CDCls.
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Figure S22. 'H NMR of the purified hexadecanoic acid (carboxylic acid from C16-OH) in DMSO-d.



