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Adsorption of Heavy Metals Cd, Cu and Zn on Peat

Kang-Wan Han, Hyun-Ok Chol

Abstract

Heavy metal adsorption on peat was studied to examine the utilization of abundant natural resouces
as pollution control.

The smaller the peat particle size, the more the heavy metals studied were adsorbed. Adsorption of
heavy metals on peat was greater in single metal solutions than in mixed solutions, and the order of
adsorption amount on peat was Cu > Cd > Zn. The most effective pH range of the adsorption of Cd,
Zn, and Cu was between 4 and 6. With increasing the concentration of heavy metals the amount of
adsorption on peat was increased, but the adsorption ratio was decreased.

The adsorption of heavy metals on peat was fitted to the Freundlich isotherm and peat was appeared
to be an effective adsorbent of the heavy metals. The treatment of polyethyleneimine(PEI) on the peat
surface effectively increased adsorption capacity of the heavy metals. Because of its higher energy con-
tent, the heavy metal adsorbed peat could be utilized as a energy source. After burning the peat, the re-

duced peat volume could be save the expenses for waste disposal.
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1) Peat
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Table 1. Some physico-chemical properties of the

peat used.

Moisture(% ) 7.8
pH(1 : 5) 5.5
Ash(%) 37.0
Organic matter(%) 50.7
Organic Carbon(%) 35.0
Total Nitrogen(5) 1.7
Total Sulfur(5) 0.18
Cation exchange capacity 89.6

(me/100g)
Exchangeable cation

(me/100g)

Ca 10.4

Mg 6.2

K 0.4

Na 0.94
Total Zn(ppm) 0.45
Total Cd(ppm) 0.14
Total Cu(ppm) 0.31

Table 2. Functional groups in the peat employed.

Group m.e./g peat
Total acidity 8.05
CO,H group 0.27
Total OH group 0.47
Phenolic OH group 7.77
Total C=0 group 0.10

(meq/g of peat) —CO,H#(meq/gof peat) o= it
&3 # C=0%%: 50mg peate] mathanol-2-
propanol® hydroxylamine hydrochloride& # 7}s}
a g% HCO&9& Abgslo @l BT Bz
For HAIS FHEIIYen 2 Ads B 29
2.

2) E€Mo0I2 FHRY

HEEOIR BFHS 2458 ¢4F A cadmium
nitrate, zinc nitrate, cupric nitrate& °]&3l4
1000ppme 2 ZAF F Q3 BEES MHigsld
A B AT
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Table 3. Effect of shaking time on adsorption

amount
Adsorption amount(mg/g)
Metal -

5 15 30 45 60 180(Min.)
Zn | 172 196 212 215 217 223
Cd | 1.92 226 226 230 245 240
Cu (162 175 219 224 231 235
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Fig. 1. Effect of particle size on adsorption
of heavy metal solution by peat.
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Table 4. The CEC differences on the peat particle

size.
Particle size CEC(mg/100g)
Peat < 0.5mm 102
Peat 0.5—1.1mm 89.6
Peat 2—-4mm 80.1
Peat—PEl 2—4mm 90.2
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Fig. 2. Effect of equilibrium pH on heavy
metal adsorption by peat.
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Fig. 3. Competitive adsorption of heavy
metals by peat and peat-PEl in mixed
metal solution.
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stx @Y 24Fol2 #BEE 100~1000ppm
o2 ##bAA RFES KRS HRE 28 49 &
FerE T BARS F—iE oA peat®} peat-PEI
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Zn**, Cd?*, Cu?* 50ppm~400ppm & 25mlel]
peate} peat-PEI& Z+Z} 1g¥ st FHGlE
o H B BAE R K5 Freundlich
Mo HEANAR A —fo 2 BAFEHR
9] Freundlich %% 1/n¢] 0.1~05¢ B¢ BB
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Peat 1/ngko] 0.49~0.96°]22 peatv= EHES
MR Z RFST WEolE HETE

Table 5. Linear regressin analysis of the amount of
heavy metals adsorption by Freundlich
eguation.

Metal Regression Equation r
Peat-PEI Zn Y =0.801X+0.283* 0.9983**
Cd Y=0.542X4+0.721 0.0968**
Cu Y=0.455X+1.220 0.9698**
Peat Zn Y =0.870X+0.061 0.9978**
Cd Y =0.962X +0.103  0.9981**
Cu  Y=0.496X+1.045 0.9968**

* ! Ylogx/m, X; logC

** . significant at 1% level
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