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A P P E N D IC E S

A p p en d ix  A  C on centration-D egradation  R ate T im e D ata o f  O xidative  
D egradation  Inhib itors fo r  M E A  E xperim ents

T able A1 Run number 1: 7 km ol/m 3 M EA, 100% O2, and 12 0°c

Degradation 
tim e (h)

M EA concentration (kmol/m3) M EA  degradation 
rate (km ol/m 3.h)Experimental Predicted

0 6.97 6.55 0.014103
2 6.29 6.52 0.014042

24 6.04 6.22 0.013392
70.5 5.57 5.63 0.012116
94.5 5.33 5.34 0.011506
118.5 5.17 5.07 0.010926
142.5 4.8 4.82 0.010376

A verage = .012352

T ab le  A 2 Run number 2: 7 km ol/m 3 M EA, 100% O2, 0.1 km ol/m 3 inhibitor UR -A , 
and 12 0°c

Degradation 
tim e (h)

M E A  concentration (km ol/m 3) M EA degradation rate 
(km ol/m 3. h)Experimental Predicted

0 6.79 7.13 0.025547
2 7.05 7.08 0.025364
12 6.82 6.83 0.024471
24 6.77 6.54 0.023441
49 6.15 5.98 0.021432
72 5.74 5.51 0.019736
96 4.88 5.05 0.018110
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Degradation  
tim e (h)

M EA  concentration (kmol/m3) M E A  degradation rate 
(km ol/m 3.h)Experimental Predicted

120 4.56 4.64 0.016617
144 4.26 4.25 0.015248

A verage =  0.021107

T able A 3  Run number 3: 5 kmol/m3 M EA, 6% O2, and 120°c

Degradation  
tim e (h)

M EA  concentration (kmol/m3) M EA degradation rate 
(km ol/m 3.h)Experimental Predicted

0 5.16 5.14 0.00045
20 5.13 5.13 0.0004493
44 5.1 5.12 0.0004483
68 5.09 5.11 0.0004474

117.5 5.1 5.08 0.0004454
Average =  0.000448

T able A 4  Run number 4: 5 kmol/m3 M EA, 6% O2, 0.3 kmol/m3 inhibitor U R -A , and
1 2 0 ° c

Degradation 
tim e (h)

M EA concentration (kmol/m3) M EA  degradation rate 
(km ol/m 3. h)Experimental Predicted

0 5.3 5.18 0.001298
1 5.15 5.18 0.001298
2 5.14 5.18 0.001298

24 5.15 5.15 0.00129
48 5.07 5.12 0.001283
97 5.06 5.06 0.001267
144 5.02 5 0.001252

Average =  0.001284
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Table A5 Run number 5: 5 kmol/m3 MEA, 6% O2, 0.1 kmol/m3 inhibitor UR-A, and
120°c

Degradation 
tim e (h)

M EA concentration (kmol/m3) M EA degradation rate 
(km ol/m 3 .h)Experimental Predicted

0 5.25 5.21 0.000656
2 5.22 5.21 0.000656
7 5.17 5.21 0.000656

18 5.2 5.20 0.000655
24 5.2 • 5.18 0 .000654
48 5.17 5.15 0.000652
75 5.15 5.12 0 .000650
96 5.17 5.21 0 .000649

Average =  0.000654

T able A 6 Run number 6: 5 kmol/m3 M EA, 6% O2, 0.05 km ol/m 3 inhibitor U R -A , 
and 120°c

Degradation 
tim e (h)

M EA concentration (kmol/m3) MEA degradation rate 
(km ol/m 3. h)Experimental Predicted

0 4.9 4.89 0.000119
1 4.9 4.89 0.000119

23 4.87 4.89 0.000119
47 4.89 4.89 0 .000119
71 4.87 4.88 0 .000119
95 4.89 4.88 0.000119
119 4.88 4.88 0.000119

Average =  0.000119
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Table A7 Run number 7: 5 kmol/m3 MEA, 6% c>2, 6 ppm ร O2, and 120°c

Degradation 
tim e (h)

M EA  concentration (kmol/m3) M EA degradation rate 
(km ol/m 3. h)Experimental Predicted

0 5.17 5.15 0.000491
23 5.12 5.14 0.000490

34.5 5.13 5.14 0.000489
47.5 5.12 5.13 0.000488
121.5 5.12 5.10 0.000485
193 5.08 5.06 0 .000482
289 5 5.02 0.000477

Average =  0.000486

T able A 8 Run number 8: 5 kmol/m3 M EA, 6% 0 2, 6 ppm ร O2, 0 .05 km ol/m 3 
inhibitor UR -A , and 12 0°c

Degradation 
tim e (h)

M EA concentration (kmol/m3) M EA degradation rate 
(km ol/m 3. h)Experimental Predicted

0 5.04 5.03 0.000143
24 5.02 5.03 0.000143
48 5.02 5.02 0.000143
72 5.04 5.02 0.000143
96 4.99 5.02 0.000143
122 5.02 5.01 0.000142
144 5 5.01 0.000142
168 5.02 5.01 0.000142
216 5 5 0.000142

Average = 0.000143
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Table A9 Run number 9: 5 kmol/m3 MEA, 6% O2, 196 ppm SO2, 0.05 kmol/m3
inhibitor UR-A, and 120°c

Degradation 
tim e (h)

M EA concentration (kmol/m3) M E A  degradation rate 
(kmol/m3.h)Experimental Predicted

0 5.05 5.02 0.000776
11 5.02 5.01 0.000774
25 4.99 5 0.000773
35 4.97 5 0.000771
49 4.98 4.98 0.000770

59.5 4.98 4.97 0.000768
68.5 4.97 4.97 0.000767
94 4.98 4.95 0.000764
108 4.98 4:94 0.000763
137 4.78 4.91 0.000759
168 4.94 4.89 0.000756
185 4.84 4.88 0.000754
235 4.83 4.84 0.000748
282 4.81 4.80 0.000742
309 4.79 4.78 0.000739
336 4.79 4.76 0.000736

A verage = 0.00076007

T able A 10 Run number 10: 5 km ol/m 3 M EA, 6% O2, 196 ppm SO2, 0.05 km ol/m 3 
inhibitor UR-A, and 120°c

Degradation 
tim e (h)

M EA concentration (km ol/m 3) M E A  degradation rate 
(km ol/m 3. h)Experimental Predicted

0 5.13 5.13 4.59263E -05
6 5.17 5.13 4.59238E -05

15 5.14 5.13 4.59201E -05
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Degradation M EA  concentration (kmol/m3) M E A  degradation rate
tim e (h) Experimental Predicted (km ol/m 3.h)

25 5.13 5.13 4.5916E -05
49 5.15 5.13 4.59061E -05
72 5.11 5.13 4.58967E -05
96 5.12 5.13 4.58868E -05
120 5.1 5.13 4.5877E -05
146 5.1 5.12 4.58663E -05
168 5.1 5.12 4.58573E -05
192 5.12 5.12 4.58474E -05
240 5.12 5.12 4.58277E -05
289 5.12 5.12 4.58076E -05
336 5.15 5.12 4.57884E -05

A verage = 4.58748E -05

Table A l l  Run number 1 1 : 5  km ol/m 3 MEA, 6% 0 2, 196 ppm S 0 2, 0.33 C 0 2
loading, and 120°c

Degradation M EA concentration (kmol/m3) M EA  degradation rate
tim e (h) Experimental Predicted (km ol/m 3. h)

0 5.08 5.13 0.000445
3 5.17 5.13 0.000445
19 5.11 5.12 0.000444
34 5.14 5.11 0.000443
75 5.11 5.10 0.000442
110 5.07 5.08 0.000441
134 5.08 5.07 0.000440
159 5.06 5.06 0.000439
182 5.02 5.05 0.000438
239 5.03 5.02 0.000436
284 4.99 5 0.000434
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Degradation 
tim e (h)

M EA concentration (kmol/m3) M E A  degradation rate 
(km ol/m 3.h)Experimental Predicted

336 5 4.98 0.000432
A verage =  0 .000440

T able A 12  Run number 12: 5 km ol/m 3 M EA, 6% 0 2, 196 ppm S 0 2, 0.33 CO2 

loading, 0.05 km ol/m 3 inhibitor U R -A , and 120°c

Degradation 
tim e (h)

M EA concentration (km ol/m 3) M E A  degradation rate 
(km ol/m 3 ,h)Experimental Predicted

0 5.07 5.06 0.000380
12 5.11 5.05 0 .000380
24 5.11 5.05 0.000380
48 4.99 5.04 0 .000379
72 5.02 5.03 0.000378
96 4.93 5.02 0.000378
130 5.06 5.01 0.000377
168 4.95 5 0.000376
186 5 4.99 0.000375
207 4.95 4.98 0.000375

259.5 4.96 4.96 0.000373
336 4.98 4.93 0.000371

A verage -  0 .000377
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Table A13 Run number 13: 5 kmol/m3 MEA, 6% O2, 0.1 kmol/m3 inhibitor UR-B,
and 120°c

Degradation 
tim e (h)

M EA concentration (kmol/m3) M EA degradation rate 
(km ol/m 3.h)Experimental Predicted

0 4.88 4.89 0.000227
4 4.92 4.89 0 .000227
12 4.92 4.89 0.000227
33 4.88 4.89 0.000227
44 4.9 4.88 0.000227
56 4.81 4.88 0.000227
68 4.85 4.88 0 .000226
81 4.9 4.88 0 .000226

91.5 4.88 4.87 0 .000226
101 4.88 4.87 0 .000226

115.5 4.87 4.87 0 .000226
140 4.84 4.86 0 .000226
158 4.88 4.86 0.000225
168 4.86 4.86 0.000225

A verage =  0.000226

T a b le  A 1 4  Run number 14: 5 kmol/m3 M EA, 6% O2, 0.01 km ol/m 3 inhibitor UR-B, 
and 120°c

Degradation 
time (h)

M EA  concentration (kmol/m3) M EA degradation rate 
(km ol/m 3.h)Experimental Predicted

0 5.08 5.06 3.065E -05
2 5.08 5.06 3.06497E -05

25 5.09 5.06 3.06454E -05
49 5.04 5.06 3.06409E -05
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72 4.97 5.06 3.06367E -05
94 5.07 5.05 3.06326E -05
120 5.06 5.05 3.06278E -05
146 5.05 5,05 3.06229E -05
168 5.04 5.05 3 .06189E-05
192 5.04 5.05 3.06144E -05
240 5.07 5.05 3.06055E -05
336 5.06 5.05 3.05877E -05

A verage =  3.06277E -05

T a b le  A 15 Run number 15: 5 kmol/m3 M EA, 6% O2, 6 ppm  SO2, 0.3 km ol/m 3 
inhibitor UR-B, and 12 0 °c

Degradation 
tim e (h)

M EA concentration (kmol/m3) M E A  degradation rate 
(km ol/m 3. h)Experimental Predicted

0 4.97 4.98 0.000189
24 5.01 4.98 0.000188
39 4.97 4.98 0.000188
51 4.94 4.97 0.000188
68 4.97 4.97 0.000188
76 5.02 4.97 0.000188

90.5 4.94 4.97 0.000188
105 4.96 4.96 0.000188
128 4.93 4.96 0.000188
138 5.02 4.96 0.000188
148 4.93 4.96 0.000187

164.5 4.97 4.95 0.000187
168 4.93 4.95 0.000187

Average = 0.000188
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Table A16 Run number 16: 5 kmol/m3 MEA, 6% c>2, 6 ppm SO2, 0.1 kmol/m3
inhibitor UR-B, and 120°c

Degradation 
tim e (h)

M EA concentration (kmol/m3) M EA degradation rate 
(km ol/m 3.h)Experimental Predicted

0 5.06 5.04 8.05303E-05
15 5.06 5.04 8.0511E-05
27 5.03 5.04 8.04956E-05
44 5.05 5.04 8.04737E-05

66.5 5.01 5.04 8.04448E-05
81 4.99 5.04 8.04262E -05
104 5.04 5.03 8.03967E-05
114 5.05 5.03 8.03838E-05
124 5.01 5.03 8.037 IE-05

140.5 5.03 5.03 8.03498E-05
144 5.07 5.03 8.03453E-05

A verage =  8.04298E-05

Table A 17 Run number 17: 5 kmol/m3 M EA, 6% O2, 6 ppm SO2, 0 .06 km ol/m 3 
inhibitor U R -B , and 120°c

Degradation 
tim e (h)

M EA  concentration (kmol/m3) M EA degradation rate 
(km ol/m 3.h)Experimental Predicted

0 5.08 5.08 0.000102
4 5.08 5.08 0.000102

24 5.14 5.07 0.000102
48 5.06 5.07 0.000102
72 5.05 5.07 0.000102
96 5.03 5.07 0.000102
145 5.01 5.06 0.000102
192 5.09 5.06 0.000102
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Degradation  
tim e (h)

M EA concentration (kmol/m3) M EA degradation rate 
(km ol/m 3.h)Experimental Predicted

240 5.04 5.05 0.000102
292 5.04 5.05 0.000102
336 5.07 5.04 0.000101

Average = 0 .000102

T a b le  A 18 Run number 18: 5 km ol/m 3 M EA, 6% (ว2, 6 ppm SO2, 0.03 km ol/m 3 
inhibitor U R -B, and 12 0 °c

Degradation 
tim e (h)

M EA concentration (kmol/m3) M EA degradation rate 
(km ol/m 3.h)Experimental Predicted

0 5.04 5.01 0.000297
22 5.00 5 0.000297
70 4.96 4.99 0.000296
118 4.97 4.97 0.000295
207 4.97 4.95 0.000293
214 4.91 4.95 0.000293
334 4.93 4.91 0.000291

Average = 0.000295

T a b le  A 19  Run number 19: 5 km ol/m 3 M EA, 6% O2, 6 ppm SO2, 0.01 km ol/m 3 
inhibitor UR -B, and 12 0 °c

Degradation  
tim e (h)

M EA  concentration (kmol/m3) M EA degradation rate 
(km ol/m 3.h)Experimental Predicted

0 4.90 4.86 4.66495E -06
7 4.91 4.86 4.66492E -06

26 4.80 4.86 4.66483E -06
54 4.83 4.86 4.66471 E-06
65 4.83 4.86 4.66466E -06
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Degradation  
tim e (h)

M EA  concentration (kmol/m3) M EA degradation rate 
(km ol/m 3. h)Experimental Predicted

94 4.85 4.86 4.66453E -06
152 4.87 4.86 4.66427E -06
168 4.88 4.86 4.6642E -06

Average =  4.66463E -06

T able A 20 Run number 20: 5 kmol/m3 M EA, 6% 0 2,  6 ppm ร 0 2, 0.005 km ol/m 3 
inhibitor U R -B , and 12 0°c

Degradation 
tim e (h)

M EA concentration (kmol/m3) M EA degradation rate 
(km ol/m 3. h)Experimental Predicted

0 4 .94 5.02 0.000332
11 5.01 5.02 0.000332

■ 25 5.05 5.01 0 .000332
35 5.06 5 0 .000332
49 4.96 5 0.000331

59.5 5.05 5 0.000331
68.5 5 5 0.000331
83.5 5.05 4.99 0.000331
94 5 4.99 0 .000330
108 4.9 4.98 0.000330
159 5 4.97 0.000329
168 4.93 4.96 0.000329

Average = 0.000331
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Table A21 Run number 21: 5 kmol/m3 MEA, 6% c>2, 196 ppm SO2, 0.01 kmol/m3
inhibitor UR-B, and 120°c

Degradation 
tim e (h)

M E A  concentration (kmol/m3) M EA degradation rate 
(km ol/m 3. h)Experimental Predicted

0 4.93 4.93 6.49383E-05
12.5 4 .92 4.93 6.49276E-05
24.5 4.95 4.93 6 .49174E-05
35 4.92 4.93 6.49084E -05

59.5 4 .92 4.93 6.48875E-05
88 4.93 4.93 6.48631E -05

113 4.92 4.92 6 .484 18E-05
134 4.95 4.92 6.48238E-05
166 4.93 4.92 6.47965E-05
213 4.88 4.92 6.47564E-05
233 4.90 4.92 6.47394E-05
289 4.91 4.91 6 .46916E-05
336 4.93 4.91 6 .4 6 5 16E-05

Average =  6.48264E-05

T able A 22 Run number 22: 5 km ol/m 3 M EA, 6% O2, 196 ppm SO2, 0.33 CO2 

loading, 0.01 kmol/m3 inhibitor UR-B, and 120°c

Degradation 
tim e (h)

M E A  concentration (kmol/m3) M EA degradation rate 
(km ol/m 3.h)Experimental Predicted

0 4.98 5 7.39472E -05
2 5.07 5 7.3945E-05
12 5 5 7.39341E-05
21 5.01 4.99 7.39242E -05
65 5 4.99 7.38761E -05
100 4.93 4.99 7.38378E-05



88

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

134 4.98 4.99 7.38007E-05
161 4.93 4.98 7.37712E-05
186 4.93 4.98 7.37439E-05
235 4.98 4.98 7.36905E-05
264 5.04 4.98 7.36588E-05
299 5 4.97 7.36207E-05

Average = 7.38125E-05

Table A23 Run number 23: 5 kmol/m3 MEA, 6 % O2, 0.0025 kmol/m3 inhibitor UR-
c, and 120°c

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3. h)Experiment ฟ Predicted

0 4.98 4.95 8.37708E-05
12 4.95 4.95 8.37538E-05
33 4.93 4.95 8.3724E-05
56 . . 4.91 4.94 8.36914E-05
6 8 4.91 4.94 8.36744E-05
81 4.91 4.94 8.3656E-05

91.5 5.03 4.94 8.36412E-05
101 4.96 4.94 8.36277E-05
140 4.86 4.94 8.35725E-05
168 4.98 4.93 8.35329E-05

Average = 8.36645E-05
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Table A24 Run number 24: 5 kmol/m3 MEA, 6% <ว2, 6 ppm ร(ว2 , 0.1 kmol/m3
inhibitor UR-C, and 120°c

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

0 5.04 4.99 0.001523
6 5.06 4.98 0.001521

19.5 4.92 4.96 0.001514
29 4.91 4.94 0.001510
42 4.86 4.92 0.001504
54 4.90 4.90 0.001499

73.5 . 4.83 4.87 0.001490
98 4.85 4.84 0.001479
118 4.79 4.81 0.001470
141 4.74 4.78 0.001459
148 4.81 4.77 0.001456
162 4.77 4.74 0.001450
168 4.75 4.74 0.001447

Average = 0.001486

Table A25 Run number 25: 5 kmol/m3 MEA, 6 % O2, 6  ppm SO2, 0.005 
kmol/m3 inhibitor UR-C, and 120°c

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

0 5.09 5.07 0.000458
6 5.08 5.06 0.000458

19.5 5.10 5.06 0.000458
29 5.00 5.05 0.000457
42 5.05 5.05 0.000456
54 5.03 5.04 0.000456
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Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

73.5 5.00 5.03 0.000455
98 5.01 5.02 0.000454
141 4.98 5 0.000452
162 5.01 4.99 0.000451
168 5.02 4.99 0.000451

Average = 0.000455

Table A26 Run number 26: 5 kmol/m3 MEA, 6 % (ว2, 6  ppm SO2, 0.0025 kmol/m3 
inhibitor UR-C, and 120°c

Degradation MEA concentration (kmol/m3) MEA degradation rate
timej(h) Experimental Predicted (kmol/m3.h)

0 5.05 5.04 0.000109
18 5 07 5.03 0.000109
26 5.07 5.03 0.000109
40 5.11 5.03 0.000109
50 5.02 5.03 0.000109

66.5 4.85 5.03 0.000109
74.5 4.91 5.03 0.000109
88.5 5.10 5.03 0.000109
98.5 5.10 5.03 0.000109
113 4.99 5.02 0.000109

142.5 5.01 5.02 0.000109
160.5 5.01 5.02 0.000109
168 5.08 5.02 0.000109

Average = 0.000109
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Table A27 Run number 27: 5 kmol/m3 MEA, 6% c>2, 6 ppm SO2, 0.00125 kmol/m3
inhibitor UR-C, and 120°c

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

0 5.12 5.09 4.55308E-05
26 5.07 5.09 4.55202E-05
40 5.01 5.09 4.55145E-05
50 5.08 5.08 4.55104E-05

66.5 5.13 5.08 4.55037E-05
74.5 5.10 5.08 4.55005E-05
98.5 5.09 5.08 4.54907E-05
113 5.09 5.08 4.54848E-05
123 5.10 5.08 4.54807E-05

142.5 5.05 5.08 4.54728E-05
160.5 5.08 5.08 4.54655E-05

Average = 4.54977E-05

Table A28 Run number 28: 5 kmol/m3 MEA. 6 % O2, 196 ppm SO2, 0.0025 
kmol/m3 inhibitor UR-C, and 120°c

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experiment ฟ Predicted

0 4.91 4.88 9.05883E-05
24 4.89 4.88 9.05479E-05
48 4.90 4.88 9.05076E-05
72 4.80 4.87 9.04673E-05
96 4.88 4.87 9.0427E-05

121 4.83 4.87 9.03851E-05
144 4.90 4.87 9.03465E-05
216 4.85 4.86 9.02259E-05
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Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

264 4.88 4.86 9.01455E-05
336 4.85 4.85 9.0025 IE-05

Average = 9.03666E-05

Table A29 Run number 29: 5 kmol/m3 MEA, 6 % 0 2, 196 ppm S02, 0.33 C02 
loading, 0.0025 kmol/m3 inhibitor UR-C, and 120°c

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

0 4.9 4.89 0.000232
1 0 4.93 4.88 0.000232
24 4.91 4.88 0.000232
44 4.88 4.88 0.000232

54.5 4.78 4.87 0.000232
70.5 4.92 4.87 0.000232
82.5 4.86 4.87 0.000231
1 1 0 4.84 4.86 0.000231
139 4.92 4.86 0.000231
168 4.76 4.85 0.000230
216 4.79 4.84 0.000230

277.5 4.81 4.82 0.000229
307 4.86 4.82 0.000229
336 4.84 4.81 0.000229

Average = 0.000231
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Table A30 Run number 30: 5 kmol/m3 MEA, 6% c>2, 6 ppm SO2, 1 kmol/m3
inhibitor UR-D, and 120°c

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3 .h)Experimental Predicted

0 4.73 4.74 0.000215
6 4.73 4.74 0.000215
11 4.76 4.74 0.000215

34.5 4.75 4.73 0.000215
43 4.67 4.73 0.000215
57 4.71 4.73 0.000214
6 8 4.71 4.72 0.000214

82.5 4.78 4.72 0.000214
92 4.74 4.72 0.000214
107 4.73 4.72 0.000214
118 4.71 4.71 0.000214
155 4.68 4.71 0.000213
168 4.70 4.70 0.000213

Average = 0.000214

Table A31 Run number 31: 5 kmol/m3 MEA, 6 % O2, 6  ppm SO2, 0.5 kmol/m3 
inhibitor UR-D, and 120°c

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

0 5 4.89 0.000205
11 4.83 4.89 0.000205

34.5 4.87 4.88 0.000205
43 4.94 4.88 0.000204
57 4.8 4.88 0.000204
6 8 4.87 4.88 0.000204
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Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Expen mentฟ Predicted

82.5 4.84 4.87 0.000204
92 4.84 4.87 0.000204
133 4.91 4.86 0.000204
155 4.86 4.86 0.000204
168 4.88 4.86 0.000203

Average = 0.000204

Table A32 Run number 32: 5 kmol/m3 MEA, 6 % O2, 6  ppm ร0 2, 0.025 kmol/m3 
inhibitor UR-D, and 120°c

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

0 4.88 4.96 5.96882E-05
3 4.87 4.96 5.9686E-05
14 4.96 4.96 5.96781E-05
24 5.11 4.96 5.96709E-05

38.5 4.89 4.96 5.96605E-05
64 5.07 4.95 5.96422E-05
96 4.99 4.95 5.96192E-05

110.5 4.91 4.95 5.96088E-05
1 2 2 4.94 4.95 5.96006E-05
135 4.99 4.95 5.95913E-05
146 4.98 4.95 5.95834E-05
157 4.94 4.95 5.95755E-05
168 4.86 4.95 5.95676E-05

Average = 5.96286E-05
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Table A33 Run number 33: 5 kmol/m3 MEA, 6 % O2, 196 ppm SO2, 0.05 kmol/m3 
inhibitor UR-A blend with 0.01 kmol/m3 inhibitor UR-B, and 120°c

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

0 4.96 4.94 1.43849E-05
12.5 4.91 4.94 1.43844E-05
24.5 4.95 4.94 1.43839E-05
35 5.00 4.94 1.43835E-05

59.5 4.95 4.94 1.43824E-05
8 8 4.98 4.94 1.43813E-05
113 4.89 4.94 1.43802E-05 .
134 4.88 4.94 1.43793E-05
166 4.89 4.94 1.4378E-05
213 4.99 4.94 1.4376E-05
289 4.96 4.94 1.43728E-05
336 4.94 4.93 1.43709E-05

Average = 1.43798E-05

Table A34 Run number 34: 5 kmol/m3 MEA, 6 % O2, 196 ppm SO2, 0.05 kmol/m3 
inhibitor UR-A blend with 0.0025 kmol/m3 inhibitor UR-C, and 120°c

Degradation 
time (h)

MEA concentration (kmol/m3) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

0 4.96 4.91 0.000452
7 4.88 4.91 0.000451
26 4.88 4.90 0.000451
54 4.84 4.88 0.000449
65 4.85 4.88 0.000449
74 4.89 4.87 0.000449
94 4.89 4.87 0.000448
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Degradation 
time (h)

MEA concentration (kmol/nr*) MEA degradation rate 
(kmol/m3.h)Experimental Predicted

114 4.89 4.86 0.000447
1 2 2 4.91 4.85 0.000447
138 4.80 4.85 0.000446
152 4.80 4.84 0.000445
162 4.87 4.84 0.000445
168 4.82 4.83 0.000445

Average = 0.000448



Appendix B Summary Operating Conditions and Degradation Rates of Oxidative Degradation Inhibitors for MEA 
Experiments

Table B1 Operating conditions and degradation rates of oxidative degradation of MEA with inhibitor UR-A

Run
no.

MEA
(kmol/m3)

0 2
(%)

ร 0 2
(ppm)

C02 loading 
(molC02/molMEA)

UR-A
(kmol/m3)

Temperature
(°C)

Degradation Rate 
(kmol/m3.h)xl0 '4

%AAD STDEV

1 7 1 0 0 0 0 0 1 2 0 123.5170 2.3072 1.51E-03
2 7 1 0 0 0 0 0 .1 1 2 0 211.0743 2.3392 3.88E-03
3 5 6 0 0 0 1 2 0 4.4810 0.2859 2.13E-06
4 5 6 0 0 0.3 1 2 0 12.8400 0.7340 1.79E-05
5 5 6 0 0 0 .1 1 2 0 6.5360 0.4829 2.94E-06
6 5 6 0 0 0.05 1 2 0 1.1920 0.1894 1.35E-07
7 5 6 6 0 0 1 2 0 4.7350 0.3258 4.65E-06
8 5 6 6 0 0.05 1 2 0 1.4257 0.2152 2.86E-07
9 5 6 196 0 0 1 2 0 7.6007 0.5481 1.28E-05

10 5 6 196 0 0.05 1 2 0 0.4588 0.2626 3.84E-08
11 5 6 196 0.33 0 1 2 0 4.3981 0.3779 4.29E-06

VO-j



Run
no.

MEA
(kmol/m3)

0 2
(%)

ร 0 2 
(ppm)

C02 loading 
(molC02/molMEA)

UR-A
(kmol/m3)

Temperature
(°C)

Degradation Rate 
(kmol/m3.h)xl O'4

%AAD STDEV

1 2 5 6 196 0.33 0.05 1 2 0 3.7675 0.7786 2.99E-06

Table B2 Operating conditions and degradation rates of oxidative degradation of MEA with inhibitor UR-B

Run
no.

MEA
(kmol/m3)

0 2
(%)

S02
(ppm)

C02 loading 
(molC02/molMEA)

UR-B
(kmol/m3)

Temperature
CO

Degradation Rate 
(kmol/m3.h)xl O'4

%AAD STDEV

13 5 6 0 0 0 .1 .120 2.2631 0.4160 0.36
14 5 6 0 0 0 .0 1 1 2 0 0.3063 0.4308 0.44
15 5 6 6 0 0.3 1 2 0 1.8787 0.4990 3.90E-07
16 5 6 6 0 0 .1 1 2 0 0.8043 0.3902 6.59E-08
17 5 6 6 0 0.06 1 2 0 1.0186 0.4872 2.42E-07
18 5 6 6 0 0.03 1 2 0 2.9454 0.3887 0.24
19 5 6 6 0 0 .0 1 1 2 0 0.0466 0.6400 2.83E-10
2 0 5 6 6 0 0.005 1 2 0 3.3096 0.8241 1.17E-06

VO<x>



Run
no.

MEA
(kmol/m3)

0 2
(%)

S02
(ppm)

C02 loading 
(molC02/molMEA)

UR-B
(kmol/m3)

Temperature
(°C)

Degradation Rate 
(kmol/m3.h)xl O'4

%AAD STDEV

21 5 6 196 0 0 .0 1 1 2 0 0.6483 0.2641 9.36E-08
2 2 5 6 196 0.33 0 .0 1 1 2 0 0.7381 0.6359 1.17E-07

Table B3 Operating conditions and degradation rates of oxidative degradation of MEA with inhibitor UR-C

Run
no.

MEA
(kmol/m3)

0 2

(%)
S02

(ppm)
C02 loading 

(molC02/molMEA)
UR-C

(kmol/m3)
Temperature

(°C)
Degradation Rate 
(kmol/m3. h)xl 0 '4

%AAD STDEV

23 5 6 0 0 0.0025 1 2 0 0.8367 . 0.7674 7.56E-08
24 5 6 6 0 0 .1 1 2 0 14.8624 0.7325 2.77E-05
25 5 6 6 0 0.005 1 2 0 4.5498 0.4772 2.54E-06
26 5 6 6 0 0.0025 1 2 0 1.0906 1.1324 1.29E-07
27 5 6 6 0 0.00125 1 2 0 1.7703 0.2980 3.12E-07
28 5 6 196 0 0.0025 1 2 0 0.9037 0.5213 1.83E-07

'รอ'อิ



Run MEA 0 2 ร 0 2 C02 loading UR-C Temperature Degradation Rate _____1 ' __ _ “ " %AAD STDEVno. (kmol/m3) (%) (ppm) (molC02/molMEA) (kmol/m3) (°C) (kmol/m3.h)xl0'4

29 5 6  196 0.33 0.0025 120 2.3090 0.8117 1.24E-06

Table B4 Operating conditions and degradation rates of oxidative degradation of MEA with inhibitor UR-D

Run
no.

MEA
(kmol/m3)

0 2

(%)
S02

(ppm)
C02 loading 

(molC02/molMEA)
UR-D

(kmol/m3)
Temperature

(°C)
Degradation Rate 
(kmol/m3. h)xl O'4

%AAD STDEV

30 5 6 6 0 1 1 2 0 2.1424 0.4460 5.30E-07
31 5 6 6 0 0.5 1 2 0 2.0416 0.8613 4.79E-07
32 5 6 6 0 0.025 1 2 0 0.5963 1.1768 4.43E-08



Table B5 Operating conditions and degradation rates of oxidative degradation of MEA with blended inhibitors

Run MEA O2 SO2 Blended Inhibitors Temperature Degradation Rate, , ‘ ~ %AAD STDEVno. (kmol/m3) (%) (ppm) (kmol/m3) (°C) (kmol/m3.h)xl0'4

33 5 6 196 0.05 UR-A, 0.01 UR-B 1 2 0 0.1438 0.6646 4.60E-09
34 5 6 196 0.05 UR-A, 0.0025 UR-C 1 2 0 4.4791 0.6619 2.39E-06
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Appendix c  The sample plots of HPLC technique
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Figure C2 MEA concentration-time plot
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Figure C3 MEA degradation rate-time plot
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Figure C4 Schematic of the degradation analysis
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