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This study investigates the adsorption capacity of the gibbsite and the clay on the

development of admixed liner. The gibbsite is produced as a by-product in the pretreatment
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process for cleaning and coloring of Aluminum sash.

From the study, following conclusions were obtained:

1) The adsorption of metals such as Cu(Il), Cd(1l), and Ni(Il) and phenol on gibbsite and
bentonite was equilibrated rather quickly(12~48 hrs ).

2) The rate and extent of adsorption is a function of swrface area the adsorbent having.

3) The Langmuir isotherm is found to be more suitable than Freundlich isotherm for the

adsorption analysis of heavy metals on gibbsite and

bentonite.

4) TIn case of phenol, Freundlich isotherm, whose N value is close to 1, ie, close to linear
isotherm, is more fit to describe the adsorption on gibbsite and bentonite.

5) The amount of metals and phenol adsorbed is found to be in the following order :
Adsorbent © 2 m-Al(OH); > Mixed Solid » 12 m~Al(OH); > Na-Bentonite> 30 #m-Al

(OH)3
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Table 1 : Chemical Composition of Gibbsite
{ Al(OH)s )

Element | Al Na Si
Wt(%6) | 946 | 37 1.7

Table 2 : Milling Condition for Gibbsite

o 23
Ball % |@® 5 Alumina Ball
Ball % 1000 g
AHRE £ F 3000 g
FRT ¥ 6000 g
HALE 600 rpm
Milling Time {0 hr, 0.67 hr, 18 hr

gt | —— | Meling | ~=—=> | Casiing

J

Pressing Out
NaOH Treatment

P @ren

Sulfuri Acid Treatmeat }> | Anodizing | | Sealng [ | Paiting [ | Produe

Degreasing | Z— | Aging | Lo

\

Figure 1 : Process of Aluminum Sash Fabrication
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Figure 2 : Particle Size Distribution of Gibbsite (Milling Time : 0, 0367, 18 hr)
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Table 3 : Particle Size Distribution of Samples for Adsorption Experiments

Sample Name Al B HT YXx | Surface Areal £ 4 L]l I
A A o (m%cc) | Al 3t

30 m-Al(OH)3| AI(OH)3 301pxm 0.5660 0 hr |*Mixed Solid &
Al(OH): (Sample

12y m-Al(OH)3| Al(OH); |1229u¢m 1.3836 0.67 hr 2)9} BentoniteS

2um-AlOH)s | AlOH): | 266xm | 40194 | 18 br oL (W) 2 &
3 Al

Na-Bentonite |[Na-Bentonite| 595z m 1.9268 -

Mixed Solid Al(OH)z + - - -

Bentonite
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Figure 3 : Particle Size Distribution of Na-Bentonite
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Figure 4 : Logarithmic Concentration Diagram showing the Solubility of Various Metallic Hydroxides.
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Figure 5 : Schematic Diagram of Experiment
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Figure 6 : Equilibrium Test (30um-Gibbsite)
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Table 4 : Adsorption Capacity for Cu(II), Cd(Il), and Ni(1I)

PEC. Copper (1I) Cadmium (II) Nickel (II)

Sampl Initial | Final |X / M| Initial | Final |X / M| Initial | Final | X / M
(mg/) | (mg/l) |(mg/g)|(mg/1) | (mg/1) |(mg/g)|(mg/) |(mg/) | (mg/e)

551 | 474 | 0077 | 505 | 461 | 0044 | 490 | 457 | 0,033

Gibbsite | 1020 | 896 | 0124 | 101 | 890 | 0120 | 950 | 842 | 0.108
(AI(OH)3) | 19.80 | 1801 | 0.179 | 198 | 1832 | 0.140 | 203 | 1874 | 0.156
30xm | 4970 | 47.06 | 0264 | 512 | 4891 | 0229 | 512 | 4911 | 0.209
98.90 | 96.02 | 0288 | 100.3 | 97.87 | 0.243 | 101.3 | 98.47 | 0.283

521 | 419 [0102 | 519 | 427 | 0092 | 524 | 429 | 0.0%

Gibbsite | 1042 | 856 | 0.186 | 10.37 | 860 | 0177 | 1034 | 859 | 0.175
(AKOH)3) | 20.17 | 17.25 | 0292 | 20.31 | 1801 | 0230 | 20.12 | 17.84 | 0.228
12uem | 5108 | 47.06 | 0402 | 5021 | 47.12 | 0.309 | 50.49 | 47.24 | 0.325
101.2 | 96.73 | 0.447 | 100.4 | 96.81 | 0.359 | 1009 | 97.31 | 0.350

494 | 289 | 0205 | 483 | 289 | 0199 | 486 | 298 | 0.188

Gibbsite | 987 | 621 | 0366 | 9.83 | 677 | 0.306 | 997 | 7.07 | 0.290
(AI(OH)s) | 19.80 | 13.17 | 0.663 | 19.87 | 1401 | 0.586 | 19.83 | 1459 | 0.524
2pem | 5004 | 3548 | 1456 | 49.43 | 37.07 | 1.236 | 49.72 | 37.83 | 1.189
9843 | 77.98 | 2.045 | 9872 | 8237 | 1635 | 98.72 | 82.01 | 1.626

510 | 430 | 0080 | 521 | 463 | 0.058 | 506 | 445 | 0.061

Na- 980 | 851 |0.129| 980 | 853 | 0127 | 972 | 848 | 0.124
Bentonite | 2040 | 18.17 | 0223 | 19.7 | 1789 | 0181 | 195 | 1766 | 0.184
6um | 5110 | 47.99 | 0311 | 49.0 | 4605 | 0295 | 489 | 4598 | 0.292
1008 | 97.17 | 0363 | 9.7 | 9547 | 0.323 | 101.3 | 97.87 | 0.343

Gibbsite | 642 | 477 0165 | 511 | 342 | 0.169 | 556 | 302 | 0954
124m | 1329 | 1047 | 0282 | 1042 | 835 | 0207 | 1057 | 759 | 0.298
+ 21.38 | 17.30 | 0408 | 21.24 | 1804 | 0320 | 22.31 | 1849 | 0.382
Na- 5894 | 5170 | 0.724 | 5163 | 47.12 | 0451 | 52.13 | 47.03 | 0510
Bentonite | 107.20 | 99.17 | 0.803 |109.38 104.08] 0.530 |104.21] 9861 | 0.560

#ol 01 ~ 05 e]li K o] &4 43
g FAATL FFAYe, old HE 7
et} & 5 o vElg A5$ET H@E
B ApAHE A€ Gibbsiteu} Na-#lgE4}
olEE e daw FRAZE ¥E 5

85

gict, el 84 HrEE waE=
Gibbsite7} &G ATz He)7} opiz}
T %3} EDTA 22 Chelating agents) <
F 52 1A HQ ASAR AL
HEL|ES Hs] 458 X424z s



BAY, o|4¥, olAE

' Table 5 : Parameters for Freundlich and Langmuir isotherm

¥ 4|  Freundlich isotherm Langmuir isotherm
Al B Correlation Correlation
1 K :
Coeff. (1) /n [Lee Coeff. (1) L/a|1/ab
cu(l) | 0973 | 0438 |-1350| 099 |206830 | 4545231
Gibbsite
(AIOH)) | cd(m) | 0918 | 0512 |-1543| 099 |3392.38 | 6262965
30zm
Ni(ID | 0920 | 0612 |-1697| 097 |2674.16 | 87999.85
Cu(l) | 0960 | 0461 |-1.196| 099 (1918372024882
Gibbsite
(AIOH)s) | CA(ID) | 0956 | 0409 |-1.206| 089 |2458.66 |33132.87
12zm
NiID | 0961 | 0409 |-1201| 099 |244849 3195079
ca(l) | 0996 | 0718 |-1.001| 099 | 30104 |14513.85
Gibbsite :
(AOH))) | Cd(I) | 0992 | 0668 |-1.019| 098 | 406.79 |16541.87
2ym
Ni(I) | 0994 | 0690 |-1077| 097 | 38130 |19047.25
cu(l) | 0976 | 0487 |-1349] 099 |2304.20 | 4346621
Na_gi“g“‘te cdin | 0955 | 0545 | -1486| 099 | 246673 | 543647
Ni(II) | 0968 | 0541 |-1472| 099 233555 | 54540.8
Gibbeite | COUID | 0984 | 0533 |-0577| 0% | 97757 | 2481016
12um ‘
‘ cd() | 0989 | 0358 |-0450| 099 | 168812 |22447.99
Na-Bentonite| \ucpry | 0993 | 0241 |-0198| 099 |167555| 122565

gk, s AA 44 7187 Vn o] 22 712719 94 FHA eHTAY ¢
024 ~ 072 ¢ W= vehged, 9 Ad 23] dad AF{A FFE ve
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Figure 9 : Equilibrium Test for Phenol
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Table 6 : Adsorption Capacity for Phenol

SPEC. Conc. of
Wt. of | Volume in |{Initial Conc.|Final Conc.| Adsorbate | X / M
Sample soil (mg)| Reactor (m¢)| (mg/) (mg/1) | Adsorbed| (mg/g)
(mg/1)

3000 300 5.55 491 064 | 0.064

Gibbsite | 3000 300 10.15 858 157 | 0157
(AI(OH)9)[ 3000 300 20.3 15.80 441 | 0441
30um | a0 300 5177 42,06 071 | 0971
3000 300 109.54 92.45 1709 | 1709

3000 300 555 472 083 | 0083

Gibbsite | 3000 300 - 1015 7.83 232 | 0232
(Al(OH)z)| 3000 300 20.3 14.75 555 | 0555
124m | 3000 300 51.77 40.03 1174 | 1174
3000 300 109.54 88,34 21202 | 2120

3000 300 5.55 221 334 | 0334

Gibbsite | 3000 300 10.15 472 543 | 0543
(Al(OH)3)| 3000 300 20.3 11.21 909 | 0909
2pum 3000 300 51.77 27.17 24.6 2.460
3000 300 109.54 52.12 5742 | 5.742

3000 300 5.55 462 093 | 0093

Na- 3000 300 10.15 7.77 238 | 0238
Bentonite| 3000 300 203 14.55 575 | 0575
6um 3000 300 51.77 40,79 1098 | 1.098
3000 300 109.54 89.01 2053 | 2.053

Gibbsite | 300 300 555 4.26 129 | 0129
12um | 3000 300 10.15 6.72 343 | 0343

+ 3000 300 20.3 12.98 732 | 0732

Na- 3000 300 51,77 38.77 13 1.3
Bentonite [ 300 300 10054 | &121 | 233 | 2233
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