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ABSTRACT

Red mud is gencrated as a by-product in the production of AI(OH)5/ALO; from bauxite ore. In this study the pellet-type adsor-
bents have been made from the red mud. and thewr adsorption capacilies of heavy metal 1ons have been tested. The pellel-lype
adsorbents were synthesized to utidize the excellent adsorption capacity of the powder-type adsotbent [or industrial application.
The pellet-type adsorbenls were prepared by nuxing several kinds of additives with the red mud. It is found that the pellet-type
adsorbent, made by sindering a mixtwe of red mod (96.0 wi%). polypropylene (2.5 w1%), (ly ash (0.5 wt%), and sodium meta-
silicate (1.0 wt%) at 1200°C for 30 minutes. has the highest adsorption capacity. In this wotk, the two kinds of pellet-type adsor-
bents (bead-type, crushed-type) were prepated. The crushed-type adsarbent was found 1o show a better adsorption/desorption
perfarmance than the bead-type adsorbenl, The crushed-type adsorbent showed a good adsorption capacity of Fb** Iike the pow-
der-lype adsorbent.
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Table 1. Pb2* removal by pellel-type red mud adsorbent as a
function of sinfering lemperamre

Sintering time(min) | Swtering temperature(°C) | Remaval(%)
600 9.3
700 96.2
500 756
900 6.2
30 1000 458
1100 425
1200 33.2
1300 20.1
1400 5.1

Table 2. Pb** removal hy pellet-type red mud adsorbent as a
function of percent by weight of additives

Removal (%)
% by weight of
PP?I FA,ESM Change of PP ?;l.sn fz [:f, tgg C(H]:;'DEGS O\f\/flfii':i
- Fa 0.5 wi%)

0.3 - 3.8 -
03 163 66.5 700
0.7 - 502 -
1.0 194 - 94.9
1.5 215 -
25 357 - 36.3
33 253 - -
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Fig. 2. Schemanc diagram of batch adsorption procedure.
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Table. 3. Constituents and characteristics of original red mud

Conslituents % by weight
Fe, Oy 363
ALO, 183
510, 16.4
NaO 9.1
Ti0, 75
CaO 9.1
Loss of Igmtion 10.3
Density(afier dry} 3.043(gjcm3)
Surface Area 20.48(m™g)
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Fig. 3. X-ray diffraction pattern of original red mud ang
peliet-type adsorbent.

Table 4. Absolute density and surface area of red mud

adsorbents
Absolute density [Surface area
Adsorbents ( g/‘cm3) (mzlg)
Powder-type {200-500 mesh) 3.043 23.53
Bead-type {6-10 mesh) 3417 0.181
Crushed-type (6-10 wmesh) 3404 0.187

Table 5. pH of red mud adsorbents

Adsorbents Powder-type Bead-type | Crushed-type

pH 9.53 985 1009
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Fig. 4. SEM picture ¢of powder-type red mud adsorbent(200-
500 mesh, *3500%

98260%

Fig. 5. SEM picture of bead-type red mud adsotbent(6-10
mesh, 503,
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Fig. 6. SEM picture of crushed-type red mud adsorbent(6-10

mesh, X 35)
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