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Cadmium and zinc are elements of great interest in environmental analytical
chemistry. Neutron Activation Analysis (NAA) belongs to the group of several
techniques, which can assure reliable determination of these metals at trace
concentrations. Despite of good sensitivity direct counting of 115Cd and its
daughter 115m|n as well as short-lived 69mZn in the instrumental version of the
method is difficult or practically impossible due to usually very high activity of
major and trace elements present in geological and environmental materials. In
addition, radiochemical separation of these isotopes is also difficult, because even
after a few days cooling radiation emitted by the sample is often still too strong to
accomplish chemical operations without specialized equipment like hot cells etc.
The above difficulties can be overcome performing isolation of Cd and Zn from
accompanying elements before neutron irradiation. In this work the ion exchange
separation scheme with the use of amphoteric ion exchange resin Retardion 11A8
underlying the method for the determination of cadmium and zinc in geological and
environmental materials by neutron activation analysis has been devised.

Retardion 11A8 contains strongly basic quaternary ammonium anion exchange
groups and an equivalent amount of weakly acidic carboxylic cation exchange
groups. Depending on the composition of the external solution being in contact
with the resin, simultaneous sorption of both cations and anions is possible. Ion
exchange behaviour of cadmium, zinc and many other elements in hydrochloric
acid and ammonia solutions (0.01-12 mol I"1) was investigated. Results revealed
that in both systems there exist distinct concentration ranges where Cd and Zn
exhibit high affinity towards Retardion 11A8. One could suppose that after
establishing appropriate composition and sequence of eluents, exploiting both
anion and cation exchange function of the resin, the metals of interest could be
selectively retained on the column, whereas many accompanying elements should
be eluted. Results of series of column experiments fully confirmed this
assumption. It enabled to construct the separation scheme based on the stepwise
elution being the essential part of the method for quantitative determination of
cadmium and zinc. Both metals exhibit similar ion exchange behaviour on
Retardion 11A8 and moreover they can be separated from one another. Hence,
their simultaneous determination in a single analytical step is feasible. Two ion
exchange procedures are performed, the first before and the second after neutron
activation.
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The sample is digested with HNO3 + HF (2 +1) using microwave technique and
finally introduced onto the Retardion 11A8 column in 2 mol I"1 hydrochloric acid
solution. During elution with 2 mol I"1 HCI and 1 mol I"1 NH3 + 0.1 mol I"1 NH4CI
cadmium and zinc are retained on the bed, what enables their separation from
many accompanying elements present in the analyzed materials. The analytes are
then washed out by means of 0.01 mol I"1 HCI and the effluent is concentrated and
evaporated to dryness in a quartz ampoule. Ampoules with isolated in this manner
traces of Cd and Zn are then irradiated, together with standards, in a nuclear
reactor. The aim of the ion exchange procedure realized after neutron activation is
to remove some residua! trace elements by washing the column with 2 mol I"1 HCI
and 1 mol I"1 NH3 + 0.1 mol I"1 NH4CI and to separate zinc using of 0.05 mol I"1 NH3

+ 2.0 mol I"1 NH4CI. Finally cadmium is stripped from the column with the aid of 8
mol I"1 NH3 + 1.0 mol I"1 NH4CI. The last step is y - spectrometric measurement of
the cadmium and zinc fractions.

The accuracy of the elaborated method was tested by determining Cd and Zn
content in two reference materials: Lake Sediment (SL-1) of environmental and
Zinnwaldite ZW-C of geological origin. The results of quantitative determinations
show good agreement with the certified values. Gamma ray spectra of zinc and
cadmium fractions are practically free from other activities apart from those, which
are normally observed in the background. Analytical results were corrected for the
blank resulting from using reagents, glassware and contact with atmosphere when
isolation of analytes before neutron activation is accomplished. Considerable
minimization and good reproducibility of the blank was finally achieved.
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