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ABSTRACT

The accuracy of the.; c,-!'1nO
Z

method in c.cteri:".inin:;,Conditional

Stability Constants (eSC's) for trace ectal - or£anic co~?lcxes dc?cnds

on the precise nodeling of trace oetal u?take by O-¥~02. Accordingly,

characteristics of 6-~~02 and its adsorption behaviour for Cu were studied.

Laboratory preparation of 6-Mn02 is

7+
redox process and an acid reduction of K~

°d i f 2-i- d d ru·OOX1 at on 0 Mn oes not pro uce u-.~ 2"

influenced by pH. A neutral

yield 6-~'02' but an alkaline

Positive identification of

}~OX as O-Mn0Z includes confirmation of characteristics such as x > 1.9, an

adsorption capacity (r ) ~ 0.25 mol Cufmol~02' an aQorphous XRD pattern,max

a specific TEl-I Qorphology and 1 < pH < 2.
zpc

Natural and simulated aging of 6-Mn0 2 depends on temperature, pH

and K content of the solid, and causes reduction of surface area and adsorp-

tion capacity by a factor 105 (natural) to 7 (simulated).

Adsorption of trace metals onto 6-Mn0
2

is described almost exclus

ively by a linearized Single Langmuir isotherm in the literature. This

study found that Cu adsorption on 6-Mn0
2

deviates from Langmuir linearity

at low surface coverages. Explanations include the existence of two adsorp-

tion sites (Double Langmuir modeD and non-constant activity of surface

groups. The Implicit Langmuir expression is derived from surface complex-

ation theory bo model the. latter, and has the form:

rads

r
max

2+
Cu

r( ads _ 1)
e rmax +

2+
where rads (= mol ~uadsorbed fmol °Mn02) and the free Cu concentration in

solytton are measured. r ,B and n arc the adsorption parameters.
max

This model predicts the observed deviation from linear\tyo The bindings
l
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+ 2+
en~rgy depends on the pH, the H ICu exchange ratio (n), the surface

coverage (f d If ) and a constant B.
a s r.ax

Adsorption isotherrrs were obtained over a pH range of 6 to 8.5,

and a Cu range of 1 - 40 ~M with glycine ad~ed to prevent pr~cipit-
total

ation of Cu. Adsorption results were fitted to Single, Double and Implicit

Langmuir models, and compared. The Implicit Langmuir model describes Cu

uptake by o-}m0
2

most accurately, and CSC's for Cu-NTA and Cu-g1ycine

complexes were readily determined using this model.

14
C studies indicated that NTA, glycine and aspartic acid do not

adsorb on o~}ID02'

"
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