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fii 4070424021: MAJOR CHEMICAL ENGINEERING

KEYWORD: ADSORPTION / BENZENE / CARBON ADSORBENT
WISARUT LOCHANANON: EFFECTS OF CARBON ADSORBENT PREPARA-
TION FROM GROUNDNUT SHELLS BY PHOSPHORIC ACID ON ADSORPTION
OF DILUTE BENZENE VAPOUR. THESIS ADVISOR: ASSISTANT PROFESSOR
DEACHA CHATSIRIWECH,Ph.D., 89 pp., ISBN 974-334-880-8.

Carbon adsorbents were produced from groundnut shell reacting with phosphoric acid
solution at concentration of 20%, 30%, 40%, 50% and 60% by weight and temperature of
200 °C for 120 minutes. Production was also carried out at phosphoric concentration of
30% by weight with various temperature of 150 °C, 200 °C, 250 °C, 300 °C and 350 °C
for 120 minutes, and with various time of 15, 30, 60, 90 and 120 minutes. It was found
that the highest specific surface area, 986 m?/g, could be obtained under condition of 60%
concentration, 350 °C, 120 minutes.

The adsorption equilibrium constants of dilute benzene vapour on prepared carbon
adsorbents were measured by chromatographic method at temperature 180-220 °C. The
adsorption equilibrium constant increased as an increasing in specific surface area. The heats

of adsorption of benzene vapour on all adsorbents were about 70-90 kJ/mol.
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77.925 144.913
87.152 134.065
210 50.242 161.911
59.470 145.475
68.697 130.972
77.925 123.178
87.152 112.406
220 50.242 100.323
59.470 91.964
68.697 83.851
77.925 74.709
87.152 68.338
G425 180 50.242 928.853
59.470 845.099
68.697 800.047
77.925 740.907
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(°C) ( em®/min ) ( sec )
) 87.152 712.872
190 50.242 622.720
59.470 560.236
68.697 516.153
77.925 481.741
87.152 437.897
200 50.242 380.981
59.470 331.231
68.697 994.486
77.925 269.717
87.152 247.853
210 50.242 285.030
59.470 253.328
68.697 298.472
77.925 915.033
87.152 197.761
220 50.242 167.122
59.470 147.466
68.697 133.557
77.925 122.831
87.152 113.870
- Gazs 180 50.242 959.730
59.470 819.514
68.607 727.764
77.925 667.065
87.152 582.361
i 190 50.242 727.871
50.470 624.565
68.697 579.833
77.925 529.941
87.152 458.491
200 50,242 490.362
59.470 430.299
68.697 396.541
77.925 356.732
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BiAUBIR AT qmwﬁﬁmﬂﬂumi@@sﬁu SHIINT IHRUDIRARAIN t,
(°C) ( em?®/min ) ( sec)

87.152 333.095

210 50.242 324.439
59.470 278.381

68.697 265.904

77.925 242.458

87.152 223.677

220 50.242 223.763
59.470 199.215

68.697 183.328

77.925 165.446

87.152 159.557

G625 180 50.242 1291.325
59.470 1094.541

68.697 948.247

77.925 860.529

87.152 767.884

190 50242 812.426
£9.470 684.555

68.607 588.979

77.925 520.742

87.152 459.325

200 50.242 550.321
59.470 458.322

68.697 408.952

77.925 369.122

87.152 335.374

210 50.242 349.751
59.470 301.021

68.697 269.092

77.925 248.998

87.152 227.521

220 50.242 237.528
59.470 199.327

68.697 181.602

77.925 166.944
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(°C) ( em®/min ) ( sec)
87.152 151.217
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(°C) ( cm®/min ) ( sec)
G315 180 50.242 18.000
59.470 18.000
68.697 18.000
77.925 18.000
87.152 18.000
190 50.242 17.580
59.470 17.580
68.697 17.580
77.925 17.580
87.152 17.580
200 50.242 16.980
59.470 16.980
68.697 16.980
77.925 16.980
87.152 16.980
210 50.242 16.500
59.470 16.500
68.697 16.500
77.925 16.500
87.152 16.500
220 50.242 15.000
59.470 15.000
68.697 15.000
77.925 15.000
87.152 15.000
G325 180 50.242 501.133
| 59.470 466.479
68.697 408.400
77.925 364.212
87.152 333.401 |
190 50.242 324.084 |
59.470 ) 205.863
] 68.697 277.458
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wlATIRady aqamgﬁﬁlﬂunﬁ@ﬂeﬁu 8051115 b VDILAFAIN t,
(°C) ( ¢m3/min ) ( sec)
77.925 249.741
87.152 226.970
200 50.242 196.494
59.470 185.265
68.697 162.886
77.925 144.913
87.152 134.065
210 50.242 161.911
59.470 145.475
68.697 130.972
77.925 123.178
87.152 112.406
220 50.242 100.323
59.470 91.96¢
68.697 83.851
77.925 74.709
87.152 68.338
G335 180 50.242 1013.616
59.470 893.618
68.697 804.135
77.925 742.005
87.152 684.145
190 50.242 669.875
59.470 580.144
68.697 514.278
77.925 473.297
87.152 426.966
200 50.242 369.612
59.470 323.642
68.697 290.626
77.925 263.590
87.152 245.116
210 50.242 249.852
59.470 219.569
68.697 199.423
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(°C) ( em®/min ) ( sec)
T 77.925 249.741 |
87.152 226.970
200 50.242 196.494
59.470 185.265
68.607 162.886
77.925 144.913
87.162 134.065
210 50.242 161.911
59.470 145.475
68.697 130.972
77.925 123.178
87.152 112.406
220 50.242 100.323
59.470 91.96-.
68.697 83.851
77.925 74.709
87.152 68.338
G335 180 50.242 1013.616
59.470 893.618
68.697 804.135
77.925 742.005
87.152 684.145
190 50.242 669.875
59.470 580.144
68.697 514.278
77.925 473.297
87.152 426.966
200 50.242 369.612
59.470 323.642
68.697 290.626
77.925 263.590
87.152 245.116
210 50.242 249.852
59.470 219.569
L 68.697 199.423
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(°C) ( cm®/min ) ( sec)

77.925 180.999

87.152 168.573

220 50.242 144,663

59.470 127.745

68.697 115.212

77.925 105.315

87.152 97.857
(G345 180 50.242 1155.872
59.470 1027.879

68.697 948.197

77.925 866.169

87.152 815.814

190 50.242 779.128

59.470 697.793

68.697 604.718

77.925 570.153

87.152 496.020

200 50.242 444.713

59.470 415.268

68.697 383.033

77.925 345.568

87.152 306.835

210 50.242 337.155

59.470 296.707

68.697 263.909

77.925 241.772

87.152 225.257

220 50.242 231.861

59.470 208.592

68.697 189.162

77.925 178.044

87.152 166.713
G355 180 50.242 2174.766
59.470 L1903.233
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(°C) ( ¢cm®/min ) ( sec)
68.697 1770.366
77.925 1621.738
87.152 1465.592
190 50.242 1413.662
59.470 1219.773
68.697 1100.078
77.925 966.983
87.152 901.080
200 50.242 942.793
59.470 803.985
68.697 694.786
77.925 619.446
87.152 586.200
210 50.242 587.215
59.470 508.736
68.697 454.391
77.925 406.992
87.152 375.564
220 50.242 376.245
59.470 327.292
68.697 288.172
77.925 262.322
87.152 240.923
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(°C) ( em?®/min ) { sec)
G351 180 50.242 984.728
59.470 904.890
68.697 793.446
77.925 | 716.667
87.152 678.470
190 50.242 610.360
59.470 560.394
68.697 496.229
77.925 454.008
87.152 419.785
200 50.242 354.743
59.470 319.693
68.697 288.163
77.925 255.040
87.152 236.608
F .20 50.242 288.602
59.470 265.556
68.697 234.008
77.925 206.955
87.152 188.266
220 50.242 ) 178.636
59.470 156.205
68.697 141.645
77.925 124.287
87.152 116.198
G352 180 50.242 1056.928
' 59.470 965.251
68.697 837.699
77.925 769.332
87.152 704.746
190 50.242 695.596
59.470 600.056
68.697 524.725
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#iABIRIaGL qmwgﬁﬁl’ﬂunwgmﬁu HHIINTT RUDILARFIN ¢,
(°C) ( em3/min ) ( sec)
77.925 498.467
87.152 449.867
200 50.242 536.968
59.470 475.800
68.697 409.700
77.925 365.929
87.152 334.349
210 50.242 326.550
59.470 281.511
68.697 252.5006
77.925 225.593
87.152 205.961
220 50.242 217.355
59.470 182.576
68.697 172.967
77.925 155.584
87.152 140.675
G353 180 50.242 1295.719
59.470 1117.797
68.697 1022.360
77.925 878.419
87.152 809.940
190 50.242 807.476
59.470 703.571
68.697 636.524
77.925 564.486
87.152 537.564
200 50.242 536.968
59.470 475.800
68.697 409.700
77.925 365.929
87.152 334.349
- 210 50.242 370.583
59.470 322.360
68.697 288.673
F fantinge
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(°C) ( cm®/min ) ( sec)
77.925 253.434
87.152 241.702
220 50.242 260.314
59.470 226.446
68.697 190.497
77.925 182.870
87.152 163.940
G354 180 50.242 1955.654
G354 59.470 1759.170
68.697 1620.325
77.925 1516.767
87.152 1419.248
190 50.242 1344.236
59.470 1180.843
68.697 1069.200
77.925 966.643
87.152 878.440
200 . 50.242 864.527
59.470 762.112
68.697 700.501
77.925 591.801
87.152 569.456
210 50.242 550.486
59.470 506.426
68.697 457.414
77.925 416.037
87.152 385.056
220 50.242 390.453
59.470 343.852
68.697 309.357
77.925 283.650
87.152 257.685
G355 - 180 50.242 2174.766
59.470 1903.233
B faviinga by
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(°C) ( cm®/min ) ( sec)
68.697 1770.366
77.925 1621.738
87.152 1465.592
190 50.242 1413.662
59.470 1219.773
68.697 1100.078
77.925 966.983
87.152 901.080
200 50.242 942.793
59.470 803.985
77.925 619.446
87.152 586.200
210 50.242 587.215
59.470 508.736
68.697 454.391
77.925 406.992
87.152 375.564
220 50.242 376.245
59.470 327.292
68.697 288.172
77.925 262.322
87.152 240.923
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G225 180 121.08 310.45

190 76.13 195.20

200 64.31 164.90

210 35.24 90.36

220 26.63 68.27

G325 180 259.01 1974.18

190 146.34 1115.40

200 97.17 | | 740.59

210 72.60 553.37

220 47.65 363.18

G425 180 323.64 | 2831.49

190 266.01 2327.29

200 197.90 1731.44

210 127.56 1116.02

. 220 78.40 686.48

G525 180 490.20 4436.21

190 340.28 3079.47

200 209.58 1896.64

210 128.60 1163.84

220 88.12 797.43

G625 180 574.26 | 5453.53

190 389.82 3703.70

200 233.78 2220.06

210 133.00 1263.06

220 92.01 873.79
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G315 180 5.86 9.15
190 5.70 8.91
200 5.47 8.55
210 5.30 8.27
220 4.73 7.40
G325 180 259.01 1974.18
190 146.34 1115.40
200 97.17 740.59
210 72.60 553.37
220 47.65 363.18
G335 180 407.01 3055.64
190 297.65 2234.63
200 154.75 1161.81
210 100.70 755.98
220 57.96 435.11
G345 180 448.94 3033.37
190 366.23 2474.51
200 177.70 1200.70
210 148.71 1004.78
220 85.55 578.06
G355 180 1048.56 7023.19
190 793.77 5316.63
200 637.60 4270.58
210 368.77 2470.02
220 235.91 1580.12
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G351 180 523.86 3497.04
190 317.42 2118.94
200 195.67 1306.19
210 167.16 1115.86
220 102.60 684.91
G352 180 547.33 3651.28
190 366.77 2446.74
200 250.49 1671.06
210 181.86 1213.18
220 110.42 736.66
G353 180 774.73 5107.01
190 438.52 2890.73
200 329.68 2173.25
210 210.67 1388.73
220 152.98 1008.41
G354 180 800.90 5757.72
190 693.81 4987.87
200 460.17 3308.17
210 264.69 1902.90
220 197.05 1416.63
G355 180 1048.56 7023.19
190 793.77 5316.63
200 637.60 4270.58
210 368.77 2470.02
220 235.91 1580.12
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