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FRACT

I cther series of tests the effect of peat loading was determined. [n this case concentration of lead in

mposium solution was kept constant and varying amounts of peat (1-10g) were added to a known amount of
‘)’1 994 solution in separate jars.

Leaching Tests. The TCLP extractions were performed according to the methods described in the US

« FROM ALBERTA USING Federal Registerd and specified in SW-8460,

'LOGY

Analysis of Lead. Lead was determined using quantitative Inductively Coupled Plasma Atomic
Emission Spectroscopic analysis (ICP-AES)?.

[nstitute for Environmental Technology
. Ottawa, Ontario K1 A OR9

RESULTS AND DISCUSSION

o ) ) Adsorption Isotherm for Lead on Peat
| contamination of soil and sediments!.

‘presents a ubiquitous hazard in the
1azardous wastes and its presence o
netal for the work described here.

Figure 1, illustrates the experimental {ead adsorption isotherm obtained for peat. Inspection of
the adsorption isotherm, shows it to be an "H type”, according to the Giles classification.3 The amcunt
of lead adscrbed reaches saturation when the equilibrium concentration exceeds 5000 mgs/L. At this
concentration all possible available sites are filled with lead. H curves are indicative of the adsorption of
ions on oppasitely charged surfaces or exchange of high affinity fons with low affinity ions leading to
chemisorption. These curves commence at a positive value on the "concentration in solid" axis. In this
case, the solute has such a high affinity that in dilute solutions it is completely adserbed and therefore,
the initial part of the isotherm is vertical. H curves usually exhibit a long plateau, the length of which
indicates the difficulty of formation of a second layer because of charge repulsion between the adsorbed
material and that approaching from the solution.
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The adsorption data can be fitted by a Langmuir isotherm model, This mode] was applied owing
to its widespread use in describing the aqueous phase adsorptive behaviour of clay-carbon materials.%-10
The model can be described by the equation:

9e=QObCe/1 +5Ce) wovunni it e 0

where g is the amount of salute adsorbed per unit mass of adsorbent and C,, the equilibrium adsorbate
concentration, The parameter Q0 represents the solid-phase concentration corresponding to complets
coverage of available adsorption sites and b can tentatively be related to the intensity of the adsorption
reaction. The caleulated Langmuir isotherm parameters for the lead-peat system are listed below:
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Table 1. Adserption isotherm parameters,
of lead nitrate,

, Qmgg) 105
pm particle size, using a Brinkman b 0.05
swere 25 5 w/w% and 49.7 £ 1.6 ) 0.998

e found in the TCLP leachate of this

The value of Q0 fepresents the saturation value for the adsorption of lead on unit mass of peat, The
value of b is much higher than results reported for the adsarption of various organic pollutants on clays
tnd activated carbons.® This observation suggests a very strong interaction of lead with peat and,
Passibly, the formation of a peat-lead complex, by chelation with the ligands of humic matter.
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Effect of Adsorbent Density

Figure 2 shows the effect of peat sugpension density on the uptake of {end. The amount of lead
adsorbed increased with increasing peat loading up 0 750 mus/L. At 700 mg/L of peal. nearly 50% of
whe lead in solution was removed. Atpedt londings > 1000 m@ peat/L. the lead uptake reached a plateath
This observation is consistent with the solution being in equilibrium with a sparingly soluble compound:
this could be 2 surface-bound complex cr @ dhatinct physical phase such 88 PH{OH)-

Sorption Mechanism

Hunic substances are the major constituents of peat! Numerous investigations of the
complexation of heavy metals by fhumic substances have shown {hat they have @ nigh affinity for metal
jons.| 14 The inorganic content of peat s relatively oW (2.3%) and generally contribuies tigtle to the
overall cation exchange capacity."f’ Therefore, it appears most likely that the polyaci.dic functional
groups agsociated with the humic content of peat, aré responsible for its cation exchangeé capacity-
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