


A Comparative Study between Cu and Pb in the Speciation Study of
Heavy Metals in a Stabilization Pond Treating Household Wastewater

Table 3: Concentration and Percentage of Cu in Various Fractions of the
Particulate Along the Treatment Path

Exchang- % Bound to % Bound to % Bound % Residual % Total

-eable carbonate reducible to
phase organic
matter
Influent 87 9.9 42 4.0 201 22 567 62 22 23 919
+17 +8.7 + 39 + 110 +6.5 + 177
Facultative 43 6.6 33 5.2 48 23 403 63 22 2.6 647
pond +9.1 +7.6 +35 + 83 +6.5 + 135
effluent
Final 16 4.6 19 5.5 83 24 224 64 9.8 2.7 352
effluent +4.3 +4.7 +20 +57 +3.2 + 88
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Figure 2: Speciation of Particulate Cu
Pb

Figure 2 shows that at various stages of treatment, Pb was found mainly
in the Fe-Mn oxides fraction with 67, 68, and 69% for the particulates in
the influent, facultative ponds effluent and final effluent, respectively. In
contrast, only 16% of Pb was found at each stage for organic matter
fraction. Table 2 showed that the percentage of Pb in the exchangeable
fraction of the raw influent, facultative ponds effluent and final effluent
was 11.3, 6.9 and 4.1%, respectively. As heavy metals in this fraction
are easily removed from the particulate, this shows that Pb in the raw
influent was more easily remobilized than when it was in the facultative
effluent or final effluent. In other words, the mobility of Pb reduced as it
moved along the treatment path. In contrast to the exchangeable fraction,
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the percentage of Pb in the bound to carbonate fraction increased along
the treatment path. The pattern of distribution of Pb in the residual was
similar to that found in the bound to carbonate fraction, its percentage of
distribution also increased along the treatment path. The low percentage
of Pb found in the residual fraction indicates that the metal was mainly
brought about by human activities.

Copper

By referring to Figure 3, the most remarkable feature of copper is its
close association with the organic matter faction. The percentages of
copper attached to the organic matter at various stages of treatment
were 61.60, 62.77 and 63.7%, respectively. This trend is typical of Cu in
the sediments or suspended particulates (Solomons and Forstner, Izquierdo
C. et al.,1997; Zuflaurre et al., 1998) and waters (Smines, 1983). The
speciation pattern of Cu indicated that more than 61.66% of the metal
was associated withi organic matter at various stages of treatment. The
percentages of Cu attached to the Fe-Mn oxides along the treatment
path were 22, 23 and 24% respectively, and these were much lower
than Pb. Similarly, the percentages of Cu in the residual fraction was
very low (less than 2.33% at all stages), this indicated the presence of
Cu in the stabilization ponds system was brought by human activities.
The percentages of Cu attached to the bound to carbonates fraction
along the treatment path are 4.6, 5.18 and 5.47%, respectively. The
pattern of speciation of Cu for this fraction is similar to that of Pb, that is,
its concentration increased along the treatment path.

Remobilization Capacities of Pb and Cu

The study of the speciation of heavy metals in different fraction can lead
to the determination of their contamination risks (Forstner, 1985; Pardo et
al.,1990). The more mobile or more dangerous phases in the speciation
scheme are exchangeable, bound to carbonate and bound to Fe-Mn
fractions. The distribution Pb and Cu in the mobile phase was presented in
Figure 4. The results showed that Pb was more mobile and its percentages
associated with the mobile phase in the final influent is 80%. In other
words, Pb had the potential of being released to the environment if there
were changes in the pH, salinity and redox potentials or the presence of
natural and synthetic chelators (Forstner and Wittmann, 1983) However,
Cu was observed to be less mobile as compared to Pb and its percentage
associated with the mobile phase was only 34% (Laxen. 1981).
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Table 4: Percentages of Mobile Pb and Cu in the Particulate
Along the Treatment Path

Types of Metal Pb Cu
Influent 83.0% 36.1%
Facultative Pond effluent 80.7% 34.7%
Final effluent 79.9% 33.7%
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Figure 2: Comparison of Mobile Fraction Between Particulate Cu and Pb at
Various Stages of Treatment

Conclusions

Based on the discussion above, it is apparent that the stabilization pond
system studied could remove considerable amount of particulate Pb and
Cu in the wastewaters. Pb was found to be more mobile as compared to
Cu. Pb appeared mainly in the Fe-Mn oxides fraction while copper was
mainly associated with the organic matter fraction.
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