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Fig. S1 Calibration curve of permanganate (KMnO4) titration of oxalic acid in water at 50°C. 

Typical procedure for KMnO4 titration of excess oxalic acid during the synthesis of 

Fe(ox)Fe-Cu(Ox):

First of all potassium permanganate solution has been standardized against a sample of 

potassium oxalate. After determination of exact normality of the permanganate solution, it was 

used as a standard oxidizing solution for the determination of variable amount of oxalic acid. In a 

typical procedure, 284 mg of Mohr’s salt, (NH4)2SO4.FeSO4 was taken in 150 ml of distilled water in a 

500 ml conical flask and 126 mg of oxalic acid, H2C2O4 was added to this and stirred vigorously. In 

another 500 ml conical flask, a solution of 1.2 g of sodium borohydride, NaBH4 was prepared in 100 ml 

distilled water and was added slowly in an earlier prepared solution with vigorous stirring. During the 

addition, the color of the solution slowly changed into yellow. After few minutes, when black Fe nano 

particle began to appear, the NaBH4 addition was stopped. To this, earlier prepared 100 ml 0.01(M) 



CuSO4 solution was slowly added to it at 60 °C for 0.5 h. After 5-6 h of addition, the color of the solution 

slowly turned to yellowish brown. After 16 h, the solid sample was collected by centrifugation. The 

excess amount of oxalic acid in the reaction solution was titrated with standard KMnO4 solution at 60 °C.

Typical procedure for sample preparation for ICP-OES analysis:

In a fume hood, 500 mg of the appropriate nanomaterial was taken in a 100 ml conical 

flask and 15 mL of concentrated HCl was added to it and covered with a watch glass and heated 

nearly to boiling in the hood with occasional stirring. Additional HCl was added to only if 

evaporation reduces the volume significantly; that is, nanomaterial is re-precipitated. Following 

dissolution, solution was gently boil for a few minutes to expel as much HCl(g) as possible. 

Finally, distilled water was added to it for makeup of 1000 ml volume. The ICP-OES 

measurement was done with this solution. 
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