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Special Project Title  Feasibility Study on Adsorption Efficiency of Volatile Benzene

using Chitosan Beads

Name Nutthapawn Sookploy
Renoo KomenPririn
Department Chemistry
Program Environmental Resource Chemistry
Academic Year 2007
Advisors Dr. Suwannee Junyapoon )
ABSTRACT

This project studied on adsorption efficiency of volatile benzene using chitosan beads.
An experiment was divided into 2 steps: 1) preparation of chitosan beads by dissolving the
chitosan powder in 1% acetic acid with different amount of the acid. 2) study on adsorption
efficiency of volatile benzene at ambient temperature and pressure using batch experiment. The
optimum contact time and initial benzene concentrations were studied. Each volatile benzene
sample was collected on a sorbent tube containing Tenax-TA and then analyzed by Thermal-
Desorption-Gas-Chromatograp-Flame-Ionization. It was found that dissolving 0.5 grams in 50
millilitres of 1% acetic acid was the optimum condition to form chitosan beads. The results
showed that 60 minutes of contact time and 0.39 micrograms of initial volatile benzene were the
optimum conditions for benzene adsorption in 1 gram by dry weight of chitosan beads. A
comparison between adsorption efficiency of chitosan beads and activated carbon showed that
adsorption efficiency of chitosan beads was slightly better than that of activated carbon. The
adsorption efficiency of chitosan beads and Activated carbon were 75.28% and 71.57%,
respectively. The Langmuir isotherm better fit the adsorption of volatile benzene by chitosan

beads.

Keywords : volatile benzene, chitosan beads, activated carbon, adsorption
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1,2-Dichloropropane ~ C,H,CI, 96 -80 43 (20°C) 113 0.3
Tetrachloroethylene Ccl, 120 -22.7 19 (0°C) 166 0.014
Dichloromethane CH,CL, 39.8 97 340 20°C) 8493 -
Trichloroethylene C,HCl, 86.7 -22.7 19(0°C)  131.39  0.014
Benzene CH, 80 5.5 75(20°C)  78.11 0.18

i : NINAURUUARY, 2550

2.1.1 dnyazuazaaulRUe UUHTU (NTUAIUANNANY, 2548)
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1)} Chitosan 95% INTANIIAT VTN Seafresh chitosan (Lab) Co., Ltd.
2) Acetic acid (CH,COOH) NIABAT 18?‘7 Carlo Erba Co., Ltd.

3) Sodium hydroxide (NaOH) miﬂ%miwﬁ' Carlo Erba Co., Ltd
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4) Sodium chloride (NaCl) 1n3A3iA512¥M Carlo Erba Co., Ltd
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MINA 31 anIZMIAATIZHAINATO4 Thermal Desorption-GC-FID

anzlumaduszuy

Gas Chromatograph (GC) : Varian model GC-CP 3800

Detector : Flame Ionization Detector (FID)

Column : Rtx-5 30mx0.25 mmi.d x 0.25 um
(Crossbond 5%diphenyl-95% dimethyl polysiloxane)

Injector temperature : 190° C

oven temperature : Initial temperature 50 °C hold for 1 min, ramp rate at 5 °C/min until
90 °C for 1 min then ramp rate 10°C/min untill 280 °C hold for
10 min

Detector temperature : 250° C

Carrier gas : He, flow rat 2.6 ml/min

TDU Program : Purge 1 minute

: Desorb at 190 °C for 3 minutes

: Cold trap -10 °C for 3 minutes heat to 300 °C to GC column
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=n.

ata W (g V(ml) | Co(mgl) | Ce(mgl) Q 1/Ce 1/q
1 10.98 1170 0.54159 | 0397421 | 0015404 | 2.516225 | 64.91658
2 10.95 1170 0.54159 | 0.404998 | 0.014555 | 2469149 | 68.70534
3 11.12 1170 0.54159 | 0397423 | 0.015169 | 2.516209 | 65.92555
1 11.15 1170 0.54159 | 0.265277 | 0.028994 | 3.76965 | 34.48952
2 10.10 1170 0.54159 | 0.267744 | 0.031723 | 3.734911 | 31.52311
3 10.98 1170 0.54159 | 0265284 | 0.029442 | 3.769545 | 33.96458
1 11.21 1170 0.54159 | 0.223063 | 0.033245 | 4.483033 | 30.07973
2 11.06 1170 0.54159 | 0.220709 | 0.033945 | 4.530846 | 29.45952
3 11.02 1170 0.54159 | 0.221185 | 0.034018 | 4.521101 | 29.39656
1 10.99 1170 0.54159 | 0.170769 | 0.039478 | 5.855877 | 25.33069
2 10.87 1170 0.54159 | 0.172514 | 0.039726 | 5.796639 | 25.17257
3 10.79 1170 0.54159 | 0.170774 | 0.040209 | 5.855708 | 24.87005
1 11.09 1170 0.54159 | 0.168442 | 0.039367 | 5.936769 | 25.40179
2 11.05 1170 0.54159 | 0.168738 | 0039478 | 5.926363 | 2533025
3 11.06 1170 0.54159 | 0.168237 | 0.039496 | 5.943989 | 2531919
1 10.90 1170 | 0.179127 | 0.033647 | 0.039367 | 29.72009 | 25.40179
2 10.99 1170 | 0.179127 | 0.033742 | 0.039478 | 29.63639 | 25.33025
3 10.87 1170 | 0.179127 | 0.033757 | 0.039496 | 29.62346 | 25.31919
1 11.13 1170 | 0.192565 | 0.001589 | 0.001859 | 6263964 | 537.9456
2 11.10 1170 | 0.192565 | 0.001555 | 0.001819 | 6432913 | 549.8216
3 11.05 1170 | 0.192565 | 0.001594 | 0.001865 | 627.3962 | 536.2361
1 10.97 1170 | 0.229844 | 0.002537 | 0.002968 | 394.1625 | 336.891
2 10.96 1170 | 0229844 | 0.00252 | 0.002949 | 396.8064 | 339.1507
3 10.99 1170 | 0229844 | 0.002544 | 0002976 | 393.0793 | 335.9652
| 11.08 1170 | 0340514 | 0.004632 | 0.005419 | 215.8995 | 184.5295
2 11.15 1170 | 0.340514 | 0.004607 | 0.00539 | 217.0823 | 185.5404
3 11.20 1170 | 0340514 | 0.004621 | 0.005406 | 216.4086 | 184.9646
1 11.04 1170 039281 | 0.013249 | 0.015501 | 75.47942 | 64.51232
2 10.98 1170 0.39281 0.01295 | 0.015151 | 77.22181 | 66.00154
3 10.86 1170 039281 | 0.013106 | 0.015334 | 76.29945 | 652132
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ﬂ%«ﬁ W(g) V (ml) Co (mg/l) Ce (mg/l) Q log Ce log q
1 10.98 1170 0.54159 0.397421 0.015404 -0.40075 -1.81236
2 10.95 1170 0.54159 0.404998 0.014555 -0.39255 -1.83699
3 11.12 1170 0.54159 0.397423 0.015169 -0.40075 -1.81905
| 11.15 1170 0.54159 0.265277 0.028994 -0.5763 -1.53769
2 10.10 1170 0.54159 0.267744 0.031723 -0.57228 | -1.49863
3 10.98 1170 0.54159 0.265284 0.029442 -0.57629 | -1.53103
1 11.21 1170 0.54159 0.223063 0.033245 -0.65157 | -1.47827
2 11.06 1170 0.54159 0.220709 0.033945 -0.65618 | -1.46923
3 11.02 1170 0.54159 0.221185 0.034018 -0.65524 -1.4683
1 10.99 1170 0.54159 0.170769 0.039478 -0.76759 -1.40365
2 10.87 1170 0.54159 0.172514 0.039726 -0.76318 | -1.40093
3 10.79 1170 0.54159 0.170774 0.040209 -0.76758 -1.39568
1 11.09 1170 0.54159 0.168442 0.039367 -0.77355 -1.40486
2 11.05 1170 0.54159 0.168738 0.039478 -0.77279 -1.40364
3 11.06 1170 0.54159 0.168237 0.039496 -0.77408 -1.40345
1 10.90 1170 0.179127 0.033647 0.039367 -1.47305 -1.40486
2 10.99 1170 0.179127 0.033742 0.039478 -1.47183 -1.40364
3 10.87 1170 0.179127 0.033757 0.039496 -1.47164 -1.40345
1 11.13 1170 0.192565 0.001589 0.001859 -2.79892 | -2.73074
2 11.10 1170 0.192565 0.001555 0.001819 -2.80841 -2.74022
3 11.05 1170 0.192565 0.001594 0.001865 -2.79754 | -2.72936
1 10.97 1170 0.229844 0.002537 0.002968 -2.59568 -2.52749
2 10.96 1170 0.229844 0.00252 0.002949 -2.59858 -2.53039
3 10.99 1170 0.229844 0.002544 0.002976 ;2.59448 -2.52629
1 11.08 1170 0.340514 0.004632 0.005419 -2.33425 -2.26607
2 11.15 1170 0.340514 0.004607 0.00539 -2.33662 -2.26844
3 11.20 1170 0.340514 0.004621 0.005406 -2.33527 -2.26709
1 11.04 1170 0.39281 0.013249 0.015501 -1.87783 -1.80964
2 10.98 1170 0.39281 0.01295 0.015151 -1.88774 -1.81955
3 10.86 1170 0.39281 0.013106 0.015334 -1.88252 | -1.81434
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