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Figure S1 Linear sweep voltammetry curves in different concentrations of Pd?* at a scan rate of

100mV s!

Figure S2 Surface SEM images of the electrodes prepared by electrodeposition in different

Pd(NH3)4Cl, concentrations (a) 0.5 mM (b) 1 mM (c¢) 2 mM (d) 4 mM.

Figure S3 The morphology of Pd catalyst particles on the electrodes prepared by

electrodeposition in different scan rates (a) 1.0 mV s (b) 2.5 mV s (¢) 5.0 mV s! (d) 10 mV s



Figure S4 Surface SEM images of the electrodes prepared by electrodeposition with different

cycle numbers (a) 1 cycle (b) 3 cycles (c) 5 cycles (d) 7 cycles (e) 10 cycles.
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Figure S5 50 cycles in the presence of 1 M KOH + 0.5 M HCOONa at a scan rate of 10 mV s!.
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Figure S6 (a) SEM images and (b) XRD patterns of the Pd/CP electrode after CV test. Insets are

corresponding EDS elemental mapping.
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Figure S7(a) Polarization curves and (b) electrode potentials of the uDFFC operating in different

fuel concentrations. (c) Polarization curves and (d) electrode potentials of the uDFFC operating in

different electrolyte concentrations.

Figure S7 showed the fuel cell performance operating in different fuel and electrolyte concentration.

Figure S7a and S7b show the cell performance measured at different fuel concentrations with 1 M

KOH served as electrolyte, and the flow rate was kept at 200 pl min-'. From the Figure S7a, the

peak power density of the fuel cell increases obviously from 9.72 mW cm?to 14.1 mW cm and

26.9 mW cm? with increasing the fuel concentration form 0.5 M to 2 M. However, when the fuel

concentration was increased to 4 M, the peak power density is 26.3 mW cm, and the maximum

current density is 183.7 mA c¢cm2, which is a little lower than that at 2 M. It is note from Figure S7b

that the cathode potential declined when the fuel concentration was increased from 2 M to 4 M. This

demonstrates that fuel crossover occurred at higher fuel concentration, which reduces the cell



performance. The effect of electrolyte concentration on fuel cell performance was shown in Figure
S7¢ and S7d. The fuel concentration was kept at 2 M and the flow rate was also maintained at 200
ul min'!. The cell performance increases with increase of electrolyte concentration, but is capped at
electrolyte concentration over 4 M. The peak power density increases from 26.9 mW c¢m2 to 33.3
mW cm?and 46.6 mW cm? while the maximum current density of the fuel cell climbs from 188.1
mA cm?to 212.6 mA cm? and 288.4 mA cm? when electrolyte concentration increases from 1 M
to 3 M. The improvement of cell can be attributed to the increased ionic conductivity of the
electrolyte with more hydroxyl ions and the enhanced anode reaction Kkinetics in higher
concentration of KOH. Nevertheless, the cell performance reduces when the electrolyte increases
to 6 M. The peak power density and maximum current density drop to 43.3 mW c¢m and 260.6 mA
cm?, respectively. As shown in Figure S7d, when the electrolyte concentration changes from 4 M
to 6 M, the cathode potential declines. The weakened cell performance is due to higher hydroxide

ion concentration can suppress the cathode reaction kinetic !.

Table S1 Comparison of the cell performance of this work with other microfluidic fuel cells

reported in the literatures

Catalyst loading Imax Prnax
References Electrolyte Oxidant Fuel (anode) (mA (mW
(mgpq cm2) cm-2) cm?)
Kjeang et al. 2 NaOH NaClO HCOONa 5 230 52
Nguyen et al. 3 H,S04 Air HCOOH 7-8 120 26.5
Chavez-Ramirez
H,S04 Air HCOOH 1 152 27.3

etal. 4

Sung et al. H,S04 KMnO,4 HCOOH No date 37 13



Alonso-Vante et

H,SO, [0)3 HCOOH 5 102 23
al. ¢
Yeetal. 7 NaOH H,0, HCOONa 5 56.6 20.7
This work NaOH Air HCOONa 0.105 288.4 46.6
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