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Figure S1. Chemical structures of the dispersants used in the study: gelatin, triton X-100, and tween-20. 

Table S1. Properties of the dispersants provided by the chemical suppliers. 

 Triton x-100 Tween-20 Gelatin 
Description Non-ionic Non-ionic Ionic/non-ionic 

Form Liquid Liquid Solid 
Density (g.cm-3) 1.07 1.1 1.2 
M.Wt monomer 625 1228 837 

Avg M.Wt 80 k  50–60 k 
CMC (µM) 200–900 40–60 12 

Solubility in water 100 mg/mL 100 mg/mL 67 mg/mL @ 50 ℃ 
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Table S2. we have compiled a table summarizing the most recent publications on graphene inks printed using AJP. This table (Table S2) will be made available in 

the supporting information to complement and bolster our findings. 

Ink Solvent Additives Ink  concen-
tration 

substrates Printer 
nozzle  
(µm) 

Application Ref 

Graphene H2O  ∼2.3 wt % Kapton 150 
Perfluoroalkyl substances 

(PFAS) Sensor 
[1] 

Graphene H2O   Kapton  Thin-film transistors [2] 
Ag NPs-
rGO/Ag H2O/IPA/Terpineol 

polyvinylpyrrolidone 
fluoropolymer 

1 g/mL Kapton 150 Temperature sensors [3] 

Graphene 
Isobutyl acetate 

Diglyme, Glycerol 
Dihydrolevoglucosenone 

Ethylcellulose 
Nitrocellulose 

10 mg/mL  200 
Pesticide parathion 
biochemical sensor 

[4] 

Graphene H2O 
Ethyl glycol 

Polyvinylpyrrolidone 15% Kapton 750  
Hydrogen peroxide 

electrochemical sensor 
[5] 

Graphene Ethanol 
Terpineol 

Ethylcellulose 10 mg/mL Kapton  
SARS-CoV-2 

Electrochemical sensor 
[6] 

rGO and 
CNTs 

MeOH 
DMSO 

PEDOT:PSS 0.5 mg/mL Kapton, 1500 
Stretchable 

supercapacitors 
[7] 

Graphene Ethyl lactate and Terpineol EC 30 mg/mL Kapton 300 Thin-film transistors [8] 
Commercial 

graphene ink 
H2O N/A  Paper 150 Lactate biosensor [9] 

viral 
antigens-

rGO 
H2O N/A 0.2 mg/mL Glass 150 

COVID-19 Antibodies 
sensor 

[10] 

Graphene Dibutyl phthalate 
Ethyl lactate 

Nitrocellulose 30 mg/mL Kapton  
Electrochemical histamine 

sensors 
[11] 

Graphene Ethanol 
Terpineol 

Ethylcellulose 10 mg/mL    [12] 
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Table S3. Surface energy and HSPs of water, pristine graphene, GO and rGO. 

 Surface energy 
(mJ.m-2) 

δD 

(MPa1/2) 
δP 

(MPa1/2) 
δH 

(MPa1/2) 
Ref 

Water 72.7 15.6 16.0 42.3 [13–16] 
Graphene 46.7 18 9.3 7.7 [17] 

GO 54.8 - 62.1 17.1 10 15.7 [18,19] 
rGO 23.4 – 46.7 16.7 - 17.49 9.49 - 10.7 14.1 - 14.41 [18–20] 

 

 
Figure S2. (A) Digital photograph showing the AJP graphene sensor on a PET substrate with flexible 
screen-printed carbon electrodes. (B) Optical microscope image of the sensor surface. 

 
Figure S3. (A) Schematic representation of a printed graphene layer on a PET substrate topped with 
flexible screen-printed carbon electrodes. The dimensions of the flexible screen-printed carbon 
electrode and graphene film are shown. (B) An image of a graphene sample. (C) A homemade 
instrument used for measuring critical bending angles. (D, E) A custom-made device for measuring 
sample mechanical flexibility in both relaxed and bending states. 



 4 of 7 
 

 

 
Figure S4. An image of the screen-printed carbon electrochemical electrodes (BioDevice 
Technology, Ltd., Japan). 

 
Figure S5. AFM morphology images of a mica substrate surface with GGe at (A) low magnification 
and (B) high magnification, showing the gelation particle size accumulation on the mica substrate. 
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Figure S6.  TEM images of graphene sheets from (A-D) GGe, (E-H) GTr, and (I-L) GTw. 

 

 
Figure S7. Thermogram (TGA) and its derivative (DTG) for raw gelatin. 
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Figure S8. Electrochemical analysis of GGe, GTr and GTw through (A,B,C) CV, (D,E,F) SWV, 
(G,H,I) EIS against [Fe(CN)6]4-/3- electrolyte. 

 

 
Figure S9. Response curves of gas sensors printed with GGe, GTr, and GTw inks to (A) N2, (B) H2S, 
and (C) NH3 gases at 30% relative humidity and room temperature. 
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