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Adsorption Properties of Heavy Metal Elements using Zeolite

Sang-Kwon Shim?, Jin-Tai Park, Tae-Sam Kim
Earth Environment Research Division, KIGAM, Taejon 305-350, Korea
(Received Auguest 25, 1999)

2 o AEehlES AHEl sfpRiE $54 AAES A7) S8l A0S HAlye {3 5
A& ARG AT it T4l Aot THEG 297 W) W2 Cd, Cr, Cy, Pb M| 7H7) $5%
HAEE AYsict. F3o] A 55 8424 AlgetelEe) of, 3 A7 2213 pHE W7 &
ao) gt AA AL FAstlsh T4 £ 50 mLel] disle] FAUR Al Ete| By 2 g A=rt AA A
Wedoln], Fat A7k 30 A ubSAFIE Y F3E dE T o5t Cus AR R 12 &3
& vepin] @& pH o Hellie FaEEe] B} Z7181900). Cdot Phiz 95% el o 22 F38-%
Heln, Cd 3= pH7} Word Fahgo] Fidle Feoldt 73 Mo

Abstract: The adsorption of heavy-elements to zeolite has been investigated at various adsorptional condition
for purification of waste water. Four heavy elements, Cd, Cr, Cu and Pb, were examined, because they are
concerned to the major heavy-element contamination. The adsorption efficiencies are measured at the different
conditions such as adsorption times and pHs. The practical adsorption was achived and reaches to maximum
within 30 minute by using of 2-g zeolite for 50 mL of heavy-element solution. The overall adsorption efficiencies
for Cr and Cu are high and become better at low pH. Cd and Pb have 95% of adsorption ratio and this is lower
than other two elements. Cadmium shows an abnormally low adsorption at low pH.
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Table 1. Elemental concentration in the adsorption treated
solution

Zeolite Residual Concentration (ppm}
® Cd Cr Cu Pb
1 0.78 0.65 0.10 425
2 0.51 0.48 0.03 3.10
3 0.50 047 0.03 3.08
4 0.49 0.48 0.03 3.09
5 0.48 0.47 0.028 3.08
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Table 2. Effects on various agitating time
Agitating Residual Concentration (ppm)
time(min)  Cd . G Cu Pb
5 225 4.40 1.34 5.00
10 2.10 0.14 1.16 4.30
15 1.95 0.07 1.09 3.80
20 1.43 0.05 1.0e 3.80
25 1.33 0.04 0.70 3.20
30 0.5] 0.03 0.48 3.10
100 1
3
.5 98
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Fig. 1. Removed adsorption percentage on various agitating
time.

20, 25, 302k Ak S WA 3 ARS @
F go&9] o5 F55 YES] = A

EAR AN Tuble 281 7ro] Thel FF<4 LM o
uha|zke] F713k0 we) Sede] 24 AES
= 25 7aEhs o 4 glgleH, f‘M e} A

a2-p=

71%‘5 Taksieh

e
(5]

\_.

s
C.

1

[
FHAAE(%) = !

71, G AR 27185 (ppm)el 2, Caz F2
ihg F ABTEEpmels. o] Ae2RE 79 §%
AALL Fig. 13} o] ] 714 534 dage oy
Alzbe] ZFx)alel wel FEH| AR AAlE =R
@ & Aslet =3 G At 1080 A= F
A% FHES g, 308 B9t A=shd PhE
A veiA 54 259 FHAAEE 2F
99.5% oA vi§ gkl Ao Pholsel:
Wle-A7bo] 308 A Ew 23] AAEES o 4 2y

Table 3. Effects on various concentration of four heavy metal
elements

Original Solution Residual Concentration (ppm)

(ppm) cd Cr Cu Pb
10 0.84 0.17 0.26 2.30
30 1.63 0.49 0.39 3.00
50 2.60 0.55 0.41 3.20
70 3.04 0.73 0.42 3.30
100 2.88 0.79 0.50 3.50
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Fig. 2. Removed adsorption percentage on various concen-
tration of each heavy metal elements
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Table 4. Effects on various pH of each heavy metal elements

Residual Concentration (ppm)

pH cd Cr Cu Pb
2 0.89 001 0.02 300
3 0.49 0.02 0.05 3.10
4 0.40 0.02 0.08 330
5 031 0.06 0.13 350
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