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Abstract

In this study, for recovery of renewable noble metal from used stack of fuel cell, synthesis of platinum nano particle is estab-
lished through effect of platinum solution concentration, pH value, reducing agent and dispersing agent at a volume ratio of
I mM H,PiClg:10 mM NaBH4:8 mM C14TABr = 1:0.4:0.4(vol.%), pH4, 50°C, 160rpm and 10min. Less than 5 nm platinum
particles were synthesized using Pt leaching solution from used MEA of stack under same condition of method using simulated
Pt solution. The characteristics of synthesized nano particles was illustrated by XPS analysis as the reduction of platinum ions
into platinum metals(zero-valent).
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Fig. 1. pH-dependent speciation of platinum in solution at pH
1-12.
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Fig, 2. Photograph and TEM Image of the platinum nano particles at different pH value. Condition: pH 1(a, &), pH 2(b, b,

pH 3(c, ¢), pH 4(d, d"), pH 3(e, ¢, pH 6(f, ).
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pH 4 1073 99.94 Table 3. Pt size at different reducing agent

PH 4 105 9988 Condition Mixing Solution volume rate Pt size(nm)

pH 4 1:0.4 99.16 (H,PtClNaBH,:C14TABr)

pH 4 1:0.3 98.98 pH 4 1:1:1 <5nm

pH 4 1:0.2 67.33 pH 4 1:0.4:1 <5nm

pH 4 1:0.1 30.28 pH 4 1:0.2:1 <5ntm

Fig. 3. TEM Image of platinum nano particle at different reducing agent. Condition (H,PtCly :

(b) 1:04:1 (c) 1:0.2:1.
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Table 4. Pt size at different dispersing agent

Condtion NNt L4t | T S
pH 4 I 0.4:1 <5nmm
pH 4 1: 0.4:06 <5nm
pH 4 I: 0.4:0.4 <5 nm
pH 4 1 0.4:0.1 aggregation
pH 4 1: 0.4:0.05 aggregation
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Fig. 4. TEM Image of the platinum nano particle at different dispersing agent. Condition (H,PtClg : NaBH, : C14TABI): (a)

1:0.4:1.0 (b) 1:0.4:0.6 (¢) 1:0.4:04.

Fig. 5. Photograph and TEM lImage of synthesis of platinum nano particles from the leaching of MEA.

Agapelssd 2 20 F A 25, 2011



72 BHE - EH - Bl - FME - duthal

Intensity (a. )

I‘u——‘m i1 & k£ T2

P4t

4BeV  712eV

&
Bindng Ensrgy(eV)

Fig. 6. XPS wide scan(left) and Pt 4f core-lével spectra(right) for the Pt nano particles (Black line: Pt leaching solution, Red

line: Simulated Pt solution).
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