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1. Experimental Setup for electro batch condition 

 

Experimental Setup for electro flow condition  

 

Fig. S3 IKA ElectraSyn 2.0 as power supply (left), µ-EFR (middle), syringe pump (right). 

 

Fig. S1 IKA ElectraSyn 2.0 for batch process 

 

Fig. S2 10 ml reaction vessel 

with graphite & Pt electrodes 
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2. Evaluation of reaction optimization experiment with µ-EFR.  

 

Table S1: 

Entry Concentration 

[mol/L]  

Flow rate 

[ml/min] 

Current density 

[mA/cm2] 

Current 

[F/mol] 

Conversion % 

(yield %)a  

1. 0.2 0.005 0.87 3.0 >99 (62) 

2. 0.2 0.01 0.87 3.0 >99 (77) 

3. 0.2 0.02 0.87 3.0 >99 (85) 

4. 0.2 0.03 0.87 3.0 >85 (52) 

5. 0.33 0.02 0.87 3.0 >90 (78) 

6. 0.17 0.02 0.87 3.0 >99 (80) 

 

3. Pt@Cu cathode preparation: Modified phosphates bath-based method has been used 

for deposition of Pt over the Cu plate cathode. In this method, stock 

electrolytic solution containing mixture of Pt(IV) chlorides 150 mg, 

diammonium hydrogen phosphate (NH4)2HPO4 80 mg, disodium 

hydrogen phosphate (Na)2HPO4 200 mg, ammonium chloride 50 mg, 

and water 10 mL, was pumped with fix flow rate of 100 µL min-1 for 2h 

at 70 oC under current density of 0.003 A/cm2, which typically led to the 

generation of a silver-black colored patterning, and then washed with water thoroughly to 

remove any unreacted salt and nanoparticle. 

Reference - Raub, J,; Baumgärtner, ME. Platinum Metals Rev. 1988, 32, 188. 

 

 

 

S 3 



 
 

4. Fabrication of micro-electrolysis flow reactor (μ-EFR) 

Micro electro-flow outer body was fabricated using a stainless-steel body jacket (A1: 100 mm 

length x 64 mm width x 3 mm thickness) and second layer was fabricated 10 mm thickness 

high dens nylon plate (A2: 100 mm length x 64 mm width), it has a hole in the middle that 

allows an easy connection of the electrodes to the power supply by a copper wire and also has 

2 holes, one for the inlet and one for the outlet of the reaction solution. The third layer was 

fabricated with teflon (A3: 100 mm length x 64 mm width x 0.5 mm thickness) layer made 

with laser cutter for protecting the nylon and stainless steel from the corrosive acid base and 

insulator for the current flow. Fourth layer copper electrode was customized as per the reactor 

size (A4: 72 mm length x 38 mm width x 1 mm thickness) these are fitted in same size 

rectangular shape groove, 1mm thickness PTFE core plate. For the solution flow under the 

constant current, fifth layer consisted of a laser cutted PTFE plate (A5: 100 mm x 64 mm x 1 

mm thickness) zigzag groove with rectangular shape (2 mm x 350 mm x 1 mm = 700 µL 

vol.), exposed electrode surface: 7 cm2. Next, graphite anode was customized as per the 

reactor size (A6; 100 mm length x 64 mm width x 2 mm thickness). Last layer aluminium 

body (A7: 100 mm length x 64 mm width x 15 mm thickness). After fabrication of each layer 

and to align the patterns order A1 to A7. Thereafter, both the electrodes were sandwiched by 

2 mm teflon zig-zag channel sheets with identical dimension to fit groove channels and 

coupled to each other by inserting metal allenkey bolts through the eight holes on aluminium 

body plate. Finally, the metal holder was tightly pressed by help of allenkey driver to seal the 

device with no leak (Fig. S4, S5, S6, S7).  
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A1: Stainless steel plate 

A2: Nylon plate 

A3: PTFE plate 

A4: PTFE core copper plate 

A5: PTFE channel plate 

A6: Graphite plate 

A7: Aluminum plate with ϕ 

5mm thread  

Fig. S6, S7 

 

Fig. S4. Original Image of µ-EFR 

 

Fig. S5. Components of µ-EFR 
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