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Abstract
This project focuses on analysis of the adsorption characteristics of

the desiccant wheels which were made by aluminum dross for the wider
application. Adsorption tests of the desiccant wheels which have different
PPIs (pores per inch) are conducted to pass through three volatile organic
gases to obtain the operation parameters of adsorption Kinetics and
breakthrough curves. Based on the results of adsorption tests,
mathematical models of the desiccant wheels with different PPIs will be
developed. The adscription capacity of desiccant wheels for toluene ,
ethanol, and acetone were 1.54, 1.19, and 0.81 pg/g, respectively. This
study is a pioneering study for VOCs adsorption by using the desiccant
wheels. In a further study, adsorption capacity can be improved by

modifying the surface of the desiccant wheels.
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% 2 moupds 4 BT Sk

oore  gas conc. weight k ,  T50_exp  T50_theor adsorption capacity Za
(ppm)  (9)  (/min) (min)  (min) (ng/g) (cm)
129.5 1806.35 0.189 0.995 105 10.2 0.01 0.69 25.0
10PPI 77.6 1800.44 0.112 0.973 209 22 0.02 0.87 25.0
46.5 1806.55 0.097 0.986 24.3 269 0.02 0.64 24.7
129.5 1884.51 0.127 0.994 18.1 18 0.01 1.17 25.0
30PPI ethanol 77.6 1882.05 0.08 0.98 154 19 0.02 0.77 25.0
46.5 1860.75 0.085 0.971 28 29.3 0.03 0.69 25.0
129.5 1820.51 0.141 0.984 14.7 159 0.02 1.08 21.0
60PPI 776 1760.1 0.077 0946 14 16.5 0.04 0.75 25.0
46.5 1730.56 0.078 0.963 21.4 256 0.04 0.65 24.8
1225 1814.74 0.479 0.969 8.2 8.7 0.03 0.69 9.6
10PPI 69.5 17446 0.235 0.993 324 328 0.01 1.51 7.6
41 1801.78 0.311 0.992 26.5 26.7 0.02 0.72 6.8
1225 1919.55 0.243 0.991 21.6 219 0.02 1.62 11.0
30PPI acetone 69.5 1892.1 0.235 0.996 35.3 352 0.01 1.45 8.1
41 1849.83 0.379 0.988 20.8 21.1  0.02 0.53 7.1
1225 1828.13 0.366 0.967 19.6 20 0.04 1.55 7.9
60PPI 69.5 1744.05 0.19 0.997 39.7 39.8 0.01 1.81 8.5
41 173359 0.211 0.988 30.8 314 0.02 0.85 8.3
126.5 182494 0.25 0975 8.4 9.2 0.02 1.27 14.8
10PPI 70.3 1798.97 0.174 0.948 11.6 12.7 0.04 0.98 14.8
425 1829.76 0.086 0.957 22 245 0.03 1.11 16.6
126.5 1843.79 0.155 0.973 175 185 0.02 2.39 13.0
30PPI toluene 70.3 1650.05 0.12 0.954 224 26 0.05 2.01 18.8
425 1863.45 0.146 0.963 27.5 29.4 0.03 1.22 10.4
126.5 1832.04 0.202 0.964 13.1 146 0.04 1.82 22.1
60PPI 70.3 1708.84 0.155 0.934 20.9 222 0.04 1.71 10.0
425 1803.86 0.147 0.979 29.6 314 0.03 1.36 11.9
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