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S1. Characterization  

The surface morphology of the CI, GO, GO/PABA-CI, GO/Gly-CI and GO/Ala-CI 

composites was demonstrated by Scanning Electron Microscope (SEM). X-Ray Diffraction 

(XRD) patterns were recorded using a PANalytical X-ray diffractometer (operated at 40 kV and 

150 mA) in a 2θ range of 5 to 90 (Cu-Kα radiation, λ = 1.540 Å). Raman spectra of graphene 

oxide, PABA-CI, Gly-CI, Ala-CI, GO/PABA-CI, GO/Gly-CI and GO/Ala-CI samples were 

taken using a LabRam HR equipment (532 nm laser source).
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S2. Color photograph of grafted samples

Fig.S1. Photos of the pure and grafted CI particles, presenting the change in color of the 

electrolytic-solution. (a) before and after (b) 5th, (c) 10th and (d) 15th cycle of CV measurements 

for the CI-sample; (e) before and after (f) 5th, (g) 10th and (h) 100th cycle for PABA-CI-sample; 

(i) before and after (j) 5th, (k) 10th and (l) 100th cycle for Gly-CI-sample; and (m) before reaction, 

after (n) 5 cycles, (o)10 cycles and (p) 100 cycles of CV experiments for the electrode with Ala-

CI-sample. We observe the change in color in case of CI, PABA-CI and Gly-CI. 
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Fig.S2. Reaction process with the amino group of the grafted amino acids in aqueous solution.
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Table S1. Kinetic parameters obtained from the Tafel analysis of CI, PABA-CI, Gly-CI and Ala-

CI electrodes in 3M KCl aq. solution.

Sample E
corr

(mV vs Ag/AgCl)

i
corr

(µA/cm2)

β
c 
    

(mV/dec)

β
a

(mV/dec)

Corrosion rate

(mm/yr)

CI -593.15 270.04 364.2 294.5 12.53

PABA-CI

(after 1st cycle) 26.41 18.58 259.9 216.0

(after 100th cycle) -478.36 161.21 347.6 285.7 7.49 

Gly-CI

(after 1st cycle) 117.62 19.98 124.0 161.7

(after 100th cycle) 37.68 65.74 171.1 194.7 3.05

Ala-CI

(after 1st cycle) 194.33 3.27 101.1 140.6

(after 100th cycle) 161.35 4.07 124.2 181.2 0.189
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S3. The corrosion rate formula 1

From Faraday’s first law which states:

“The amount of substance (w) liberated at electrode is directly proportional to the quantity of 

electricity (Q) passed”. 

                                       W  Q                                                         Q = It

                                     W= Z I t                                                 Z=                    
𝑎𝑡𝑜𝑚𝑖𝑐 𝑚𝑎𝑠𝑠 (𝑀)

𝑛96500

                                      W=           (1)                            F= 96500 C/mole
𝑀It

𝑛F

Dividing equation through t and surface area A, yields the corrosion rate (CR):

                                   CR =             (2)
𝑀i
𝑛F

Where, i (current density in A/cm2) = I/A

Current density rather than current is proportional to corrosion rate because the same current 

concentrated into smaller surface area results in a larger corrosion rate, corrosion rate is inversely 

proportional to area for same dissolving current.

Units of penetration per unit time result from dividing equation (2) by the density D of metal, for 

corrosion rate in mils per year (mpy) equation (2) becomes

                                     CR = 0.129    (unit in mpy)          (3)
𝑀𝑖
𝑛𝐷

1 mpy = 0.0254 mmpy

 CR = 0.00327  (mm/yr)
𝑀𝑖
𝑛𝐷

Hence, for Fe,              CR =  , where K = 0.00327 mm/yr.
𝐼𝑐𝑜𝑟𝑟𝐾Equivalent wieght

𝐴𝑟𝑒𝑎  𝐷
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Table S2.  Corrosion protection performances of graphene (Gr) based anticorrosive coatings [2-

26]. The ratio of corrosion rates of graphene-based composite coated substrates (CRuncoated) and 

that of uncoated substrates (CRcoated): CRuncoated/CRcoated, is provided.

Metal Substrate Electrolyte Coating System Immersion 

time

Ratio of corrosion 

rate 

(CRuncoated/CRcoated)

Ref #

Steel 0.6 M NaCl Silane/Gr composites few hours 2000 2

Fe 0.6 M NaCl Polymer/Gr composites 24 hours 15 3

Cu 0.1 M Na2SO4 CVD Gr + ALD Al2O3 3 hours 100 4

Ni 0.1 M NaCl Thermal annealing grown Gr few hours 7 5

Ni-Fe alloy 0.6 M NaCl Laser irradiation grown Gr 1 hour 9 6

Cu 0.1 M NaCl CVD Gr few hours 10 7

Cu 0.6 M NaCl Electrochemically deposited  Gr 1 hour 18 8

Steel 0.6 M NaCl Electrochemically deposited  Ni/Gr 5 mins 2 9

Steel 0.6 M NaCl Polymer/Gr composites 30 min 219 10

Steel 0.6 M NaCl Nanocasted epoxy/ Gr composites few hours 70 11

Steel 0.6 M NaCl Polymer/Gr composites 30 min 200 12

Cu 0.6 M NaCl Polymer/Gr composites 100 hours 140 13

Steel 0.6 M NaCl Electrochemically deposited  Gr 30 mins 2 14

Zn 0.6 M NaCl Electrochemically deposited  Gr 1 hour 130 15

Fe 0.6 M NaCl Polymer/Gr composites 24 hours 100 16

Steel 0.6 M NaCl Epoxy/Gr composites 96 hours 120 17

Cu 0.1 M Na2SO4 CVD Gr few hours 7 18

Al 0.5 M NaCl Dip coated Gr 30 mins 1200 19

Cu 0.1 M NaCl CVD Gr 1 hour 50 20

Steel 0.6 M NaCl Ceramic/Gr composites 24 hours 500 21
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Steel 0.08M NaCl Polymer/Gr composites 1 hour 35 22

Al alloy 0.6 M NaCl Silane/Gr composites 30 mins 580 23

Al alloy 0.6 M NaCl Silane/Gr composites 2 hours 10 24

Steel 0.6 M NaCl Chitosan/Gr composites 6 hours 20 25

Mg alloy 0.6 M NaCl Silane/Gr composites 80 mins 80 26

Fe particle 3 M KCl 

(extremely 

harsh 

condition)

Glycine/Gr composites 12 hours 

(accelerated

current flow 

by CV)

76 This work

S4.  Fitted Tafel plot for bare CI, PABA/Glycine/Alanine-CI samples and GO-

coated-PABA-,Glycine-, Alanine-grafted-CI samples
We have obtained the best fits of the Tafel plots with the help of the software provided 

with the electrochemical instrument Biologic SP-200. The software is inbuilt for Tafel analysis 

as well as corrosion study. In the figure given in supporting information (Fig. S3-S15), the blue 

colored curve shows original and red colored curve show the fitted data for CI, PABA-CI, Gly-

CI, Ala-CI, GO/PABA-CI, GO/Gly-CI and GO/Ala-CI sample.

Fig.S3 Fitted Tafel plot for bare CI sample.
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Fig.S4 Fitted Tafel plot for initial cycle of PABA-CI sample.

Fig.S5 Fitted Tafel plot for PABA-CI sample after 100 CV cycles.  

Fig.S6 Fitted Tafel plot for initial cycle of Gly-CI sample.
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Fig.S7 Fitted Tafel plot for Gly-CI sample after 100 CV cycles.  

Fig.S8 Fitted Tafel plot for initial cycle of Ala-CI sample. 

Fig.S9 Fitted Tafel plot for Ala-CI sample after 100 CV cycles.



S10

Fig.S10 Fitted Tafel plot for initial cycle of GO/PABA-CI sample. 

Fig.S11 Fitted Tafel plot for GO/PABA-CI sample after 200 CV cycles.

Fig.S12 Fitted Tafel plot for initial cycle of GO/Gly-CI sample.
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Fig.S13 Fitted Tafel plot for GO/Gly-CI sample after 200 CV cycles.

Fig.S14 Fitted Tafel plot for initial cycle of GO/Ala-CI sample. 

Fig.S15 Fitted Tafel plot for GO/Ala-CI sample after 200 CV cycles.
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S5. Nyquist plots for CI and GO/PABA/Gly/Ala-CI samples (zoomed in 

separate images)

Fig.S16. (a) The combined Nyquist plots obtained from the impedance measurements in 3M KCl 

solution. For clarity individual Nyquist plots for bare CI (b) and GO/PABA-CI (c), GO/Gly-CI 

(d) and GO/Ala-CI (e), samples are also shown. 
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