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Supplementary Tables 
 

Table S1 
Optimal values of kinetic parameters are optimized using the nonlinear method of CAT-1 

Parameter Value Unit 

n 3.36 _ 
EA 30.080 kJ/mol. 
ko 2.059578×106 𝑤𝑡−2.268057. 𝑚𝑖𝑛−1 

SSE 2.450×10-5 _ 

 

Table S 2 
Optimal values of kinetic parameters are optimized using the nonlinear method of CAT-2 

Parameter Value Unit 

n 2.75 _ 
EA 27.599 kJ/mol. 
ko 2.07113×105 𝑤𝑡−1.756145. 𝑚𝑖𝑛−1 

SSE 1.375 × 10-5 _ 

 

Table S3 
 Optimal values of kinetic parameters are optimized using the nonlinear method of CAT-3 

Parameter Value Unit 

n 1.98 _ 
EA 26.254 kJ/mol. 
ko 20952 𝑤𝑡−0.984583.𝑚𝑖𝑛−1 

SSE 8.70578*10-6 _ 
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Table S4  
 Experimental and simulation results using the nonlinear method of CAT-1 

Temperature 
(oC) 

Time 
(min) 

Phenol concentration 
(ppm) 

Conversion % Error % 

Experimental Predicted Experimental Predicted 

30 20 496 480.682 21.4619 23.84417 3.088 
30 40 420 407.238 33.28149 35.26625 3.039 
30 60 361 361.639 42.45723 42.35785 0.177 

30 80 316 329.66 49.45568 47.33126 4.323 
30 100 304 305.568 51.32193 51.07807 0.516 

30 120 298 286.536 52.25505 54.03795 3.847 

45 20 405 421.662 35.61431 33.02302 4.114 

45 40 340 344.004 45.72317 45.10047 1.178 

45 60 290 300.031 53.49922 51.93919 3.459 

45 80 258 270.627 58.47589 56.51213 4.894 

45 100 250 249.114 59.72006 59.85785 0.354 

45 120 244 232.455 60.65319 62.44868 4.732 

60 20 376 364.209 40.12442 41.95816 3.136 

60 40 300 288.887 51.94401 53.67232 3.704 

60 60 260 248.958 58.16485 59.88212 4.247 

60 80 232 223.073 62.51944 63.90778 3.848 

60 100 215 204.475 65.1633 66.80016 4.895 

60 120 200 190.244 67.49611 69.01337 4.878 

75 20 320 312.544 48.83359 49.99316 2.330 

75 40 253 243.122 59.2535 60.78974 3.904 

75 60 218 207.917 64.69673 66.26485 4.625 

75 80 177 185.537 71.07309 69.74541 4.823 

75 100 163 169.635 73.25039 72.21851 4.071 

75 120 159 157.554 73.87247 74.09736 0.909 
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Table S 5 
Experimental and simulation results using the nonlinear method of CAT-2 

Temperature 
(oC) 

Time 
(min) 

Phenol concentration 
(ppm) 

Conversion % Error % 

Experimental Predicted Experimental Predicted 

30 20 435 427.219 30.94868 32.15879 1.789 
30 40 354 339.13 43.54588 45.85848 4.201 
30 60 293 287.883 53.03266 53.82846 1.746 

30 80 243 253.529 60.80871 59.17123 4.333 
30 100 237 228.526 61.74184 63.05972 3.576 

30 120 218 209.321 64.69673 66.0465 3.981 

45 20 345 361.889 44.94557 42.31897 4.895 

45 40 272 274.337 56.2986 55.93515 0.859 

45 60 226 227.881 63.45257 63.16003 0.832 

45 80 189 198.167 69.20684 67.78118 4.850 

45 100 176 177.153 71.22862 71.0493 0.655 

45 120 167 161.132 72.6283 73.5409 3.514 

60 20 312 301.733 50.07776 51.67449 3.291 

60 40 228 220.941 63.14152 64.23935 3.096 

60 60 187 180.842 69.51788 70.47558 3.293 

60 80 161 155.984 73.56143 74.34152 3.116 

60 100 143 138.723 76.36081 77.02597 2.991 

60 120 130 125.873 78.38258 79.02442 3.175 

75 20 258 250.031 58.47589 59.71524 3.089 

75 40 183 178.634 70.13997 70.81897 2.386 

75 60 150 144.8 75.27216 76.08087 3.467 

75 80 119 124.248 80.09331 79.27714 4.410 

75 100 108 110.141 81.80404 81.47107 1.982 

75 120 98 99.718 83.35925 83.09207 1.753 
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Table S 6 
 Experimental and simulation results using the nonlinear method of CAT-3 

Temperature 
(oC) 

Time 
(min) 

Phenol concentration 
(ppm) 

Conversion % Error % 

Experimental Predicted Experimental Predicted 

30 20 333 346.516 46.812 44.7098 4.059 
30 40 250 237.862 59.720 61.60778 4.855 
30 60 188 180.868 69.362 70.47154 3.794 

30 80 140 145.801 76.827 75.92519 4.144 
30 100 127 122.064 78.849 79.6168 3.887 

30 120 110 104.954 81.493 82.27776 4.587 

45 20 257 268.673 58.631 56.81602 4.542 

45 40 178 169.857 70.918 72.18398 4.575 

45 60 124 124.007 79.316 79.31462 0.006 

45 80 93 97.553 84.137 83.42877 4.896 

45 100 80 80.335 86.159 86.10653 0.419 

45 120 69 68.283 87.869 87.98087 1.039 

60 20 211 202.363 65.785 67.12862 4.093 

60 40 125 119.847 79.160 79.96159 4.122 

60 60 81 84.968 86.003 85.386 4.899 

60 80 63 65.747 88.802 88.37527 4.360 

60 100 55 53.583 90.047 90.26703 2.576 

60 120 47 45.197 91.291 91.57123 3.836 

75 20 157 150.242 74.184 75.23453 4.304 

75 40 87 84.724 85.070 85.42395 2.616 

75 60 59 58.872 89.425 89.44448 0.217 

75 80 44 45.057 91.757 91.593 2.402 

75 100 36 36.468 93.002 92.92877 1.300 

75 120 30 30.615 93.935 93.83904 2.050 

 
  



Y.S.Issa. et al  Int. J. Renew. Energy Dev 2023, 12(3), 508-519 

 

S-6 
ISSN: 2252-4940/© 2023. The Author(s). Published by CBIORE 

Table S 7 
 Experimental and simulation results using the linear method of CAT-1 

Temperature 
(oC) 

Time 
(min) 

Phenol concentration 
(ppm) 

Conversion % Error % 

Experimental Predicted Experimental Predicted 

30 20 496 474.402 21.4619 24.82084 4.354 
30 40 420 401.264 33.28149 36.19533 4.461 
30 60 361 356.532 42.45723 43.1521 1.238 

30 80 316 325.38 49.45568 47.99689 2.968 
30 100 304 301.997 51.32193 51.63344 0.659 

30 120 298 283.564 52.25505 54.50016 4.844 

45 20 405 418.293 35.61431 33.54697 3.282 

45 40 340 342.101 45.72317 45.39642 0.618 

45 60 290 299.239 53.49922 52.06236 3.186 

45 80 258 270.628 58.47589 56.51198 4.895 

45 100 250 249.698 59.72006 59.76703 0.121 

45 120 244 233.484 60.65319 62.28865 4.310 

60 20 376 386.037 40.12442 38.56345 2.669 

60 40 300 310.826 51.94401 50.26034 3.609 

60 60 260 270.078 58.16485 56.59751 3.876 

60 80 232 243.355 62.51944 60.7535 4.894 

60 100 215 224.008 65.1633 63.76236 4.190 

60 120 200 209.122 67.49611 66.07745 4.561 

75 20 320 308.434 48.83359 50.63235 3.614 

75 40 253 241.307 59.2535 61.07201 4.622 

75 60 218 207.306 64.69673 66.35988 4.906 

75 80 177 185.662 71.07309 69.72597 4.894 

75 100 163 170.256 73.25039 72.12193 4.452 

75 120 159 158.531 73.87247 73.94541 0.295 
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Table S 8 
 Experimental and simulation results using the linear method of CAT-2 

Temperature 
(oC) 

Time 
(min) 

Phenol concentration 
(ppm) 

Conversion % Error % 

Experimental Predicted Experimental Predicted 

30 20 435 427.922 30.94868 32.04946 1.627 
30 40 354 338.93 43.54588 45.88958 4.257 
30 60 293 286.997 53.03266 53.96625 2.049 

30 80 243 252.165 60.80871 59.38336 3.772 
30 100 237 226.882 61.74184 63.3154 4.269 

30 120 218 207.37 64.69673 66.34992 4.876 

45 20 345 361.89 44.94557 42.31882 4.896 

45 40 272 273.193 56.2986 56.11306 0.439 

45 60 226 226.105 63.45257 63.43624 0.046 

45 80 189 196.024 69.20684 68.11446 3.716 

45 100 176 174.782 71.22862 71.41804 0.692 

45 120 167 158.803 72.6283 73.90311 4.908 

60 20 312 324.171 50.07776 48.18491 3.901 

60 40 228 239.067 63.14152 61.42037 4.854 

60 60 187 195.858 69.51788 68.14028 4.737 

60 80 161 168.883 73.56143 72.33546 4.896 

60 100 143 149.994 76.36081 75.27309 4.891 

60 120 130 135.937 78.38258 77.45925 4.567 

75 20 258 250.458 58.47589 59.64883 2.923 

75 40 183 177.783 70.13997 70.95132 2.851 

75 60 150 143.42 75.27216 76.29549 4.387 

75 80 119 122.604 80.09331 79.53281 3.029 

75 100 108 108.352 81.80404 81.7493 0.326 

75 120 98 98.463 83.35925 83.28725 0.472 
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Table S 9 
 Experimental and simulation results using the linear method of CAT-3 

Temperature 
(oC) 

Time 
(min) 

Phenol concentration 
(ppm) 

Conversion % Error % 

Experimental Predicted Experimental Predicted 

30 20 333 346.465 46.812 44.71773 4.044 
30 40 250 237.728 59.720 61.62862 4.909 
30 60 188 180.691 69.362 70.49907 3.888 

30 80 140 145.605 76.827 75.95568 4.004 
30 100 127 121.86 78.849 79.64852 4.047 

30 120 110 104.748 81.493 82.3098 4.775 

45 20 257 268.953 58.631 56.77247 4.651 

45 40 178 169.988 70.918 72.16361 4.501 

45 60 124 124.056 79.316 79.307 0.045 

45 80 93 97.557 84.137 83.42815 4.900 

45 100 80 80.331 86.159 86.10715 0.414 

45 120 69 68.243 87.869 87.98709 1.097 

60 20 211 201.24 65.785 67.30327 4.626 

60 40 125 118.964 79.160 80.09891 4.829 

60 60 81 84.251 86.003 85.49751 4.014 

60 80 63 65.142 88.802 88.46936 3.400 

60 100 55 53.059 90.047 90.34852 3.529 

60 120 47 44.733 91.291 91.64339 4.823 

75 20 157 149.437 74.184 75.35972 4.817 

75 40 87 84.13 85.070 85.51633 3.299 

75 60 59 58.4 89.425 89.51788 1.017 

75 80 44 44.664 91.757 91.65412 1.509 

75 100 36 36.13 93.002 92.98134 0.361 

75 120 30 30.317 93.935 93.88538 1.057 

 


