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APPENDIX II 

PREPARATION OF PLATINUM LOADINGS ON CNTs  

1. To prepare 10wt% Pt in 1 g of CNT 

Using the concentration of the maximum absorbance (i.e. 0.35 g/cm3) as the reference, 

10 wt% Pt catalyst on 1 g of CNT is  0.35 X  
100

10
= 0.035 g/cm3 

2. To prepare 20wt% Pt in 1 g of CNT 

20 wt% Pt catalyst on 1 g of CNT is  0.35 X  
100

20
= 0.07 g/cm3 

3. To prepare 30wt% Pt in 1 g of CNT 

30 wt% Pt catalyst on 1 g of CNT is  0.35 X  
100

30
= 0.105 g/cm3 

4. To prepare 40wt% Pt in 1 g of CNT 

40 wt% Pt catalyst on 1 g of CNT is  0.35 X  
100

40
= 0.14 g/cm3 

5. To prepare 50wt% Pt in 1 g of CNT 

50 wt% Pt catalyst on 1 g of CNT is  0.35 X  
100

50
= 0.175 g/cm3 
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APPENDIX III 

PEM FUEL CELL RESULTS 

Current density and voltage 

 

 Voltage Voltage Voltage Voltage 

I 
density 40Wt% 30Wt% 20Wt% 10Wt% 

0 718.75 689.79 520.48 307.45 

5.72 704.5 647.54 469.24 259.76 

12.688 678.9 569.87 398.56 220.45 

29.952 645.15 489.99 322.575 191.545 

47.84 618.7 433.09 300.78 185.61 

87.984 583.05 400.56 291.525 178.914 

108.316 534.9 374.43 258.56 160.47 

125.32 494.5 355.65 247.25 148.35 

160.576 443.9 310.73 219.78 136.023 

182.52 403.65 280.55 201.825 119.098 

199.68 369 258.3 180.78 115.8 

211.848 334.65 234.255 167.325 100.395 

221.312 305.9 210.67 150.95 89.78 

232.96 256.15 179.305 128.075 76.845 

250.64 231.15 161.805 112.567 69.89 

256.8 229.85 156.89 114.925 58.955 
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Current density and power density 

 

 P density P density P density P density 

I 
density 40Wt% 30Wt% 20Wt% 10Wt% 

0 0 0 0 0 

5.72 4029.74 3703.929 2684.053 1485.827 

12.688 8613.883 7230.511 5056.929 2797.07 

29.952 19323.53 14676.18 9661.766 5737.156 

47.84 29598.61 20719.03 14389.32 8879.582 

87.984 51299.07 35242.87 25649.54 15741.57 

108.316 57938.23 40556.76 28006.18 17381.47 

125.32 61970.74 44570.06 30985.37 18591.22 

160.576 71279.69 49895.78 35291.39 21842.03 

182.52 73674.2 51205.99 36837.1 21737.77 

199.68 73681.92 51577.34 36098.15 23122.94 

211.848 70894.93 49626.45 35447.47 21268.48 

221.312 67699.34 46623.8 33407.05 19869.39 

232.96 59672.7 41770.89 29836.35 17901.81 

250.64 57935.44 40554.81 28213.79 17517.23 

256.8 59025.48 40289.35 29512.74 15139.64 
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Current density, experimental and simulated voltages for 40wt% Pt–CNT electrode 

  

i 
Exp 
40% Sim 40% 

  5.72 704.5 809.9181 

12.688 678.9 709.6151 

29.952 645.15 601.4746 

47.84 618.7 542.5199 

87.984 583.05 465.8099 

108.316 534.9 439.6356 

125.32 494.5 421.2771 

160.576 443.9 390.0669 

182.52 403.65 373.9401 

199.68 369 362.6272 

211.848 334.65 355.1798 

221.312 305.9 349.6774 

232.96 256.15 343.2196 

250.64 231.15 334.0099 

256.8 229.85 330.9531 
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ln Current density and overpotential  

 40Wt% 30Wt% 20Wt% 10Wt% 

1.743969 14.25 71.21 249.51 458.99 

2.540657 39.85 148.88 320.19 498.3 

3.399596 73.6 228.76 396.175 527.205 

3.867862 100.05 285.66 417.97 533.14 

4.477155 135.7 318.19 427.225 539.836 

4.685053 183.85 344.32 460.19 558.28 

4.83087 224.25 363.1 471.5 570.4 

5.078767 274.85 408.02 498.97 582.727 

5.20686 315.1 438.2 516.925 599.652 

5.296716 349.75 460.45 537.97 602.95 

5.355869 384.1 484.495 551.425 618.355 

5.399573 412.85 508.08 567.8 628.97 

5.450867 462.6 539.445 590.675 641.905 

5.524018 487.6 556.945 606.183 648.86 

5.548298 488.9 561.86 603.825 659.795 
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Voltage and time 

0 718.75 

60 679.67 

120 619.7 

180 558.64 

240 555.89 

300 557.67 

360 556.87 

420 438.48 

480 438.49 

540 438.48 

600 438.48 
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APPENDIX IV 

ADSORPTION DATA 

 

Stirring time Vs platinum adsorbed on CNT  

0 0 0 0 0 0 
20 0.012 0.018 0.04 0.042 0.044 
40 0.02 0.022 0.046 0.056 0.061 
60 0.024 0.036 0.066 0.072 0.079 
80 0.026 0.044 0.071 0.089 0.1 

100 0.028 0.051 0.088 0.102 0.102 
120 0.031 0.059 0.088 0.102 0.102 
140 0.031 0.059 0.088 0.102 0.102 

 

Stirring time Vs equilibrium concentration of the Pt precursor 

0 0 0 0 0 0 
20 0.023 0.052 0.065 0.098 0.131 
40 0.015 0.048 0.059 0.084 0.114 
60 0.011 0.034 0.039 0.068 0.096 
80 0.009 0.026 0.034 0.051 0.075 

100 0.007 0.019 0.017 0.038 0.073 
120 0.004 0.011 0.017 0.038 0.073 
140 0.004 0.011 0.017 0.038 0.073 

 

Temperature Vs platinum adsorbed on CNT 

Temp 10wt% 20wt% 30wt% 40wt% 50wt% 
25 0.025 0.038 0.086 0.099 0.101 
50 0.028 0.049 0.09 0.101 0.102 
75 0.03 0.058 0.098 0.102 0.104 

100 0.032 0.063 0.102 0.104 0.104 
 

Temperature Vs equilibrium concentration of the Pt precursor 

25 0.01 0.032 0.019 0.041 0.074 
50 0.007 0.021 0.015 0.039 0.073 
75 0.005 0.012 0.007 0.038 0.071 

100 0.003 0.007 0.003 0.036 0.071 
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APPENDIX V 

Hitschenhofer’s model results for 40wt% Pt–CNT catalyst electrode 

i density     Vo       b     io    log io blogio 
5.72 704.5 125.9 0.00572 -2.24260397 -282.344 

12.688 678.9 125.9 0.012688 -1.89660683 -238.783 
29.952 645.15 125.9 0.029952 -1.52357417 -191.818 
47.84 618.7 125.9 0.04784 -1.32020883 -166.214 

87.984 583.05 125.9 0.087984 -1.0555963 -132.9 
108.316 534.9 125.9 0.108316 -0.96530739 -121.532 
125.32 494.5 125.9 0.12532 -0.90197961 -113.559 

160.576 443.9 125.9 0.160576 -0.79431936 -100.005 
182.52 403.65 125.9 0.18252 -0.73868954 -93.001 
199.68 369 125.9 0.19968 -0.69966543 -88.0879 

211.848 334.65 125.9 0.211848 -0.67397563 -84.8535 
221.312 305.9 125.9 0.221312 -0.65499504 -82.4639 
232.96 256.15 125.9 0.23296 -0.63271864 -79.6593 
250.64 231.15 125.9 0.25064 -0.60094962 -75.6596 
256.8 229.85 125.9 0.2568 -0.59040498 -74.332 

 

          R    Rio      m expio    mexpio 
0.573 0.003278 178.628 1.036337435 185.1188725 
0.573 0.00727 162.0875 1.08239169 175.4422156 
0.573 0.017162 127.4074 1.205507307 153.5905987 
0.573 0.027412 99.27978 1.347864651 133.8157124 
0.573 0.050415 56.7204 1.731555539 98.21451871 
0.573 0.062065 42.71731 1.96578536 83.97305661 
0.573 0.071808 33.69951 2.185832581 73.66149249 
0.573 0.09201 20.61128 2.723708144 56.13910861 
0.573 0.104584 15.17773 3.123408271 47.40625456 
0.573 0.114417 11.94763 3.476420596 41.53499699 
0.573 0.121389 10.083 3.750658858 37.8178772 
0.573 0.126812 8.836359 3.978826315 35.15833838 
0.573 0.133486 7.511563 4.278790602 32.14040537 
0.573 0.143617 5.870243 4.777864073 28.04722153 
0.573 0.147146 5.387033 4.965092859 26.74711916 
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         P 
                    
PO2 P/PO2 log (P/PO2) 

       
blog(P/PO2) 

35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 
35 15 2.333333 0.367977 46.32828 

 

 

          io      Simulated 
            
Experimental 

5.72 755.3934127 704.5 
12.688 695.9050368 678.9 
29.952 637.0319499 645.15 
47.84 604.7428896 618.7 

87.984 571.3563631 583.05 
108.316 526.068801 534.9 
125.32 487.9976553 494.5 

160.576 441.3454121 443.9 
182.52 402.8118973 403.65 
199.68 369.110187 369 

211.848 335.2359887 334.65 
221.312 306.7504477 305.9 
232.96 257.2071084 256.15 
250.64 232.2904414 231.15 
256.8 230.9594442 229.85 
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      io         m 
0.00572 225 

0.012688 180 
0.029952 124 
0.04784 90 

0.087984 50 
0.108316 39 
0.12532 31 

0.160576 18 
0.18252 14 
0.19968 13 

0.211848 10 
0.221312 9 
0.23296 8 
0.25064 6 
0.2568 6 

 

m = 193.4e–13.9io 

R2 = 0.992 


