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ABSTRACT : Recycling method of red mud, byproduct from the aluminium manufacturing process,
and paper sludge was investigated in order for them to be utilized as the adsorbent for the removal of
volatile organic compenents(VOCs). Either high density polyethylene(HDPE) or low density polyethylene
(LDPE) was added to facilitate the manufacture of adsorbents. The utilization of HDPE in the adsorbents
increased the adsorption capacity due to the good physical properties, such as, BET and true density,
compared with LDPE. BET values of the manufactured adsorbents were much lower than the commercial
activated carbon (107-10%). It may be due to the fact that the time for decomposition of the paper sludge
was not enough during the manufacturing of adsorbents. But the specific adsorption capacity of the
manufactured adsorbents (mole adsorbed per unit surface area) had much higher value than the
commercial activated carbon {10-100). Therefore, it is important that BET of manufactured adsorbents needs
to be increased to obtain the same adsorption capacity as the conumercial activated carbon.
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Figure 1. Static adsorption apparatus
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Table 1. Physical Properties of the Three Different

Adsorbents
HDPE/R/S* | HDPE/R/S | LDPE/R/S
(50/50/0)% | (40/50/10) | (40/50/10)
BET(m/g) 1,318 1.554 1,338
True density | ) 20e 1.3834 1.9867
(g/cm’)

* R : Red mud, S : Paper sludge
* Number in the { ) refers to the weigt % of each
components
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Figure 3. SEM picture of HDPE/R/S(40/50/10)
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Figure 4. SEM picture of LDPE/R/S(40/50/10)
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Table 2. Adsorption Data for Benzene Vapor on
Each Adsorbents

HDPE/R HDPE/R/S LDPE/R/S

ol | F4% |FgE| 3 | 9Y | 849
fkPa] |fgmol/kgll [kPa] |lgmol/kgl] {KPa] - |[gmol/kg]

16929 987953 | 26127 0.0000 18335 0.0184

39857 0.0255 | 48255 0.0564 39190 0.0283

6.3451 00349 || 68783 0.3458 6.2784 0.0282

8.3046 008% || 885 0.3286 77344 00529

10.2241 00983 || 10.7173 0.3758 9.8642 0.0618
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Figure 5. Adsorption isotherm for benzene vapor
on various adsorbents
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