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## 5270511421 : MAJOR CHEMICAL ENGINEERING

KEYWORDS : ADSORPTION / ZEOLITE 4A
PLOYPAN JINGIJIT : ADSORPTION EQUILIBRIUM OF WATER IN ETHANOL
WITH ZEOLITE 4A. ADVISOR : ASSOC.PROF. DEACHA CHATSIRIWECH, Ph.D.,

120 pp.

Equilibrium adsorption of water in ethanol with commercial zeolite 4A
was investigated at ambient temperature. The adsorption performance of the regenerated
adsorbents was also investigated. In addition, the simulated packed bed was introduced for
evaluating separation performance.

Both water and ethanol were adsorbed simultaneously on zeolite 4A. Equilibrium
adsorptions of water and ethanol could be achieved within 120 and 30 min, respectively. The
adsorption isotherms obeyed Freundlish's model quite well, with model constants of 577.81 and
423.59 mg/g, respectively. For regeneration, the specific amount of ethanol adsorbed on the
adsorbent could be recovered at least 70% by washing with water followed by drying at 200 °C
for 1 hours. The 99 % ethanol could be produced from 92% ethanol by simulated packed bed with

the adsorbent to feed ratio of zeolite 4A.

Department : ...... Chemical Engineering Student’s SIigNAtUre .............oevvviniiniiniineineinennnn.
Field of Study : ...Chemical Engineering AdVISOr’s SIgNAtUIe .....c....ovviniiiiiieiieiieiieeieann,

Academic Year: ...... 2000
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Chromatography

Column Porapak Q

Detector Flame ionization detector (FID)
Carrier Gas He 14 psig

Iso time 20 min

Oven temperature 150 °C

Injection temperature 150 °C

Detector temperature 200 °C
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4A 4A 4 Tudagadu
10 - - - - ¢ - - 0.0662 0.0638
20 - - - - 5 - - 0.0755 0.2354
30 - - - - - - - 0.0786 0.1773
40 - - - - = - - 0.0663 0.1886
50 - - - - - - - 0.0938 0.2013
60 150902 | 19.8174 | 15.0653 | 19.8174 31 1.00511 0.0048 0.0730 0.5128
70 151477 | 229172 | 14.5304 | 23.1677 31 1.00518 0.0044 0.0643 0.7890
80 15.0588 | 26.0317 | 14.7262 | 25.8404 31 1.00515 0.0046 0.0678 1.0905
90 15.0586 29.7059 14.8039 29.6172 31 1.00514 0.0047 0.0691 1.1082
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» | 3To'lad 4a » | @Tolad4a | (gem) (NS/M3W) (N$) flou
woayuin woayuin
0 0 0 0 0 0 - 0.9222 0 0
1 200.5000 60.0059 175.5385 84.2427 0.80280 30 0.94717 60.0059 0.299
2 163.6500 49.0940 144.9363 67.5567 0.79752 30 0.96372 109.0999 0.544
3 128.4418 38.5304 113.6718 52.9430 0.79331 30 0.97663 147.6303 0.736
4 102.2541 30.6773 89.9219 41.8973 0.79174 30 0.98138 178.3076 0.889
5 77.1665 23.1562 67.4676 32.0074 0.79010 30 0.98630 201.4638 1.005
6 55.5016 16.6537 48.2201 23.1295 0.78937 30 0.98848 218.1175 1.088
7 37.3844 11.2211 32.6474 15.2475 0.78910 30 0.98928 229.3386 1.144
8 21.2728 6.3967 18.4328 9.2415 0.78904 30 0.98946 235.7353 1.176
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