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Synthesis of graphene oxide (GO)

GO was synthesized from pristine graphite according to modified Hummers method. Briefly 

25 mL of concentrated H2SO4 was slowly poured into a mixture of graphite powder (0.5 g) and 

NaNO3 (0.5 g) in a 500 mL round bottom (RB) flask at 0 °C. Solid KMnO4 (3 g) was added to the 

RB at < 5 °C and the mixture was stirred for 1 h at room temperature. Water (150 mL) was slowly 

added to the RB and stirred for another 15 min. Then H2O2 solution (30%) was added to the RB until 

the gas evolution was ceased. The residue was then washed repeatedly with 15% HCl solution till the 

washing solution gave negative test for sulfate ion (tested with BaCl2 solution). After that the residue 

was repeatedly washed with Millipore water and dried in vacuum to get the yellow-brown solid GO.
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Figure S1

Electrochemical reduction of GO-Hist. The potential of GO-Hist electrode was cycled within the 

potential window 0 to -0.8 V (20 cycles) at a sweep rate of 50 mV s-1.
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Figure S2

Raman spectral profiles of GO, GO-Hist, rGO and rGO-Hist.

1100 1200 1300 1400 1500 1600 1700

ID/IG

rGO-Hist
0.79

GO-Hist

GO

 

 

0.83

rGO
0.74

0.69

G
In

te
ns

ity
 (a

.u
.)

Raman shift / cm-1

D



S5

Figure S3

TEM images of GO (A), GO-Hist (B) and rGO-Hist (C). EDX analysis of GO (D), GO-Hist (E) and 

rGO-Hist (F).
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Figure S4

Survey scan (A) and deconvoluted (B) C1s XPS profiles of GO
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Figure S5

(A) Cyclic voltamograms of rGO-Hist modified electrode in 0.1 M PBS (pH 7.2) at different scan 

rates: (a) 25, (b) 50, (c) 75, (d) 100, (e) 150 mV s-1 containing 20 µM BPA. (B) Plot of peak current 

(ip) vs (scan rate)1/2.
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Figure S6

Amperometric i–t curves for the oxidation of BPA at GO, GO-Hist, rGO and rGO-Hist electrodes in 

a stirred solution of 0.1 M PBS (pH 7.2). Each addition increased the concentration of BPA by 5 µM.
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Figure S7

Amperometric response depicting the detection of low concentration of BPA in 0.1 M PBS of pH 7.2 

polarizing the rGO-Hist electrode at 0.49 V.

 

 

 

 

100 s

0.1 nA



S10

Figure S8

Amperometric i-t curve illustrating the operational stability of the rGO-Hist electrode towards BPA 

measurement in 0.1 M PBS of pH 7.2. The electrode was polarised at 0.49 V and 20 µM BPA was 

injected.
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Figure S9

Amperometric i-t curve illustrating the interference effect of other analytes for the sensing of BPA at 

rGO-Hist electrode in 0.1 M PBS of pH 7.2. BPA, K+, Zn2+, Ca2+, Mg2+, Cu2+, Fe3+, Cl-, Br-, NH4
+, 

SO4
2-. CO3

2-, NO3
-, hydroquionone, catechol, 4-nitrophenol and nitrobenzene (20 μM each) were 

injected one after another as indicated. The electrode was polarised at 0.49 V.
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Table S1

Analytical performances of several electrochemical BPA sensor.

Sl. 

No.

Sensing 

Interface

Potential 

(V)

Linear 

range 

(nM)

Limit of 

Detection 

(LOD) 

(nM) R
ef

er
en

ce

Remarks

1 Pt/GR-
CNTs/GCE

0.65
vs

SCE

60–80000 42 1 Linear range starts from 
high concentration and 
LOD is higher than this 

work
2 CTAB-CPE 0.87  vs 

SCE
25–1000 7.5 2 Short linear range,  linear 

range starts from high 
concentration and LOD 
is higher than this work

3 Arg-G/GCE 0.511 vs 
SCE

5–40000 1.1 3 LOD is higher than this 
work

4 PAMAM-Fe3O4 0.541 vs 
SCE

10–3070 5 4 Short linear range and 
LOD is higher than this 

work
5 CoPc-CPE 0.454 vs 

SCE
87.5–
12500

10 5 Short linear range,  linear 
range starts from high 

concentration and  LOD 
is higher than this work

6 AuNPs/SGNF/G
CE

0.343 vs 
SCE

80–
250000

35 6 Linear range starts from 
high concentration and 
LOD is higher than this 

work
7 Tyr-SF-

MWNTs-
CoPc/GCE

0.625 vs 
SCE

50–3000 30 7 Short linear range,  linear 
range starts from high 

concentration and LOD 
is higher than this work

8 MWCNT-
GNPs/GCE

– 20–20000 7.5 8 Short linear range,  linear 
range starts from high 

concentration and LOD 
is higher than this work

9 3Au-1Pd alloy 
NPs/GN/GCE

0.528 vs  
Ag/ AgCl 
electrode

10–5000 4 9 Short linear range and 
LOD is higher than this 

work
10 CS-Fe3O4/GCE 0.541 vs 

SCE
50–30000 8 10 Linear range starts from 

high concentration and 
LOD is higher than this 

work
11 CNT/GCE 0.590 vs 

Ag/AgCl
300–

100000
98 11 Linear range starts from 

high concentration and 
LOD is higher than this 

work
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12 SWNT-
tyrosinase/CPE

-0.15 vs 
Ag/AgCl

100–
12000

20 12 Short linear range,  linear 
range starts from high 

concentration and LOD 
is higher than this work

13 MCM-41/CPE – 220–8800 38 13 Short linear range,  linear 
range starts from high 

concentration and LOD 
is higher than this work

14 Boron-doped 
diamond 
electrode

0.9 vs 
Ag/AgCl 

(3 M KCl)

440–5200 210 14 Short linear range,  linear 
range starts from high 

concentration and LOD 
is higher than this work

15 Tyr-NGP-
Chi/GC

-0.1 vs  
Ag/AgCl 

(3 M KCl)

100–2000 33 15 Short linear range,  linear 
range starts from high 

concentration and LOD 
is higher than this work

16 CS/MNPs-
rGO/GCE

0.49 vs 
SCE

60–11000 17 16 Short linear range,  linear 
range starts from high 

concentration and LOD 
is higher than this work

17 N-GS/GCE 0.54 vs 
SCE

10–1300 5 17 Short linear range and 
LOD is higher than this 

work
18 CNHs-

Nafion/GCE
– 200000–

1000000
1800 18 Linear range starts from 

high concentration and 
LOD is higher than this 

work
19 f-

SWCNT/PC4/G
CE

0.623 vs 
SCE

99–5794 32 19 Short linear range,  linear 
range starts from high 

concentration and LOD 
is higher than this work

20 MWCNT/MAM
/GCE

0.56 vs 
SCE

10–40800 5 20 LOD is higher than this 
work

21 Sol-gel 
MIP/MWCNTs-

GNPs /Au

0.5 vs 
Ag/AgCl 
electrode

113–
8210000

3.6 21 Linear range starts from 
high concentration and 
LOD is higher than this 

work
22 MWCNTs-

PEI/GCE
0.5 vs 
SCE

10–50000 3.3 22 LOD is higher than this 
work

23 PEDOT/GCE 0.5 vs 
Ag/AgCl 
electrode

40000–
410000

22000 23 Linear range starts from 
high concentration and 
LOD is higher than this 

work
24 f-

MWCNTs/AuN
Ps 

nanocomposite/a
ptasensor

– 0.1–10 0.05 24 Short linear range and 
LOD is higher than this 

work

25 PGA/MWCNT-
NH2/GCE

– 100–
10000

20 25 Short linear range,  linear 
range starts from high 

concentration and LOD 
is higher than this work



S14

26 GR-IL/GCE 0.48 vs 
Ag/AgCl 
electrode

20–2000 8 26 Short linear range,  linear 
range starts from high 

concentration and LOD 
is higher than this work

27 LDH/GCE 0.454 vs 
SCE

10–1050 5 27 Short linear range and 
LOD is higher than this 

work
28 CTS-GR/CILE 0.436 vs 

SCE
100–

800000
26.4 28 Linear range starts from 

high concentration and 
LOD is higher than this 

work
29 ELDH/GCE 0.489 vs 

SCE
20–1510 6.8 29 Short linear range,  linear 

range starts from high 
concentration and LOD 
is higher than this work

30 GR/Au-Tyr-
CS/GCE

0.47 vs 
SCE

2.5–3000 1 30 Short linear range and 
LOD is higher than this 

work
31 Tyr-rGO-

DAPPT/GCE
0.1 vs 
SCE

1–38000 0.35 31 LOD is higher than this 
work

32 TiO2/Au NTAs 0.53 vs 
Ag/AgCl 
electrode  

100-38900 
(with UV 

light)
and

100-28900 
(without 
UV light)

6.2 (with 
UV light)

and
47 

(without 
UV light)

32 Linear range starts from 
high concentration and 
LOD is higher than this 

work

33 SWCNT-
CD/GCE

0.543 vs 
SCE

10.8–
18500

1 33 Short linear range and 
LOD is higher than this 

work
34 Fe3O4-NPs-

CB/GCE
0.542 vs 

SCE
0.1–50000 0.031 34 LOD is higher than this 

work
35 NGP/GCE 0.49 vs 

Ag/AgCl 
electrode  

100–
50000

12.1 35 Linear range starts from 
high concentration and 
LOD is higher than this 

work
36 rGO-Hist 0.49 vs 

Ag/AgCl 
(3 M KCl) 

upto 
30000

0.03 This 
work

Practically usable linear 
range and very low LOD 
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