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Effect of Physical Properties and Cation Exchange
Capacity on Sorption of Heavy Metals onto Peats
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Abstract

Studies on sorption of heavy metal ions (Cr2+, Cu2+, Cd2+ and Zn2+) onto peats of defined type, sort, and
kind, as a function of their physical and chemical properties, as well as determination of adsorbent-adsorbate
binding stability have been carried out. Among the tested peats the best sorption properties have been found
for low-moor peats: Humus Peat and Rush Peat, characterized by high decomposition rates (DR). Among
studied heavy metals, the greatest chemical affinity to sorption sites showed chromium ions, bound onto
organic matter in  insoluble forms, the lowest - zinc and cadmium ions, which mostly enriched mobile
forms.
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Table 1. Physicochemical properties of  investigated peats.
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Fig.1. FTIR spectra of selected peats.  W1 - Alder Peat Humus,
W9b - Brushwood Peat Humus, W9c - Rush  (Reed-Sedge) Peat.

taepfoepyT
,htpeD

)mc(
noitisopmoceD
)%(,)RD(etar

Hp
H(

2
)O

erutsiomlarutaN
)%(tnetnoc

ytisnedkluB
mc/g( 3)

ytivargcificepS
mc/g( 3)

ytisoroP
)%(

tnetnochsA
)%(,)CA(

taePredlA
1W-sumuH

82< 07 54.6 06.37 013.0 906.1 37.08 55.21

taePdoowhsurB
b9W-sumuH

06-02 55 23.6 76.97 592.0 785.1 88.18 04.01

)egdeS-deeR(hsuR
c9W-taeP

06< 55 12.6 11.57 742.0 795.1 45.58 05.9

ssoMmunpyH
8W-taeP

33< 81 67.5 08.29 651.0 155.1 49.98 02.7



Kyzio��J.716

Table 2. Content of mineral components constituents and trace metals in the selected peat matter (Peat Humus W1, W9b, and  Rush
Peat W9c).
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Table 3. Ion exchange capacity and exchangeable ions structure in selected peat matter of different botanical origin and decomposition
rate (Peat Humus W1, W9b, Rush Peat W9c and Hypnum Moss Peat W8).
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Fig.2. Equilibrium mass isotherms for Cr3+, Cu2+, Cd2+ and Zn2+ on selected peats W1 - Alder Peat Humus,  W9b - Brushwood Peat
Humus,  W9c - Rush (Reed-Sedge) Peat, W8 – Hypnum Moss Peat.
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F0 - pore solution

F1 - exchangeable

F2 - carbonate

F3 - easily reducible

F4 - moderataly reducible

F5 - oxidizable

F6 - residue 
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