


or nickel wazs found. Great cnore wos taken te aveid contamination of
the acid; it was kept tightly closed in a dust free storage area.

Apparatus

A Beckman Mndel § pH meter with a glass multielectrode was used
for pH messurement.

A Heckmon Pieldlah oximeter with membrane electrode wos used to
determine dissolved oxygen,

Mctel conceontrations were determined with a Perkin Elmer model
360 etomic absorption spectrophotometer equipped with an HGA 2100
graphite furnace and a slotted leminar hurner. Roth Perkin Eimer and
Westinghouse hollow cathode lamps were used with the instrument,

A Kimble microliter pipet with disposable plastic tips was used
with the graphite furnace astomic absorption measurements.

Procedure

Aerated and acclimatized water was spiked to ~~~0,10 PPM with
addition of stock metal soluticons. Three liters of such treated
water were pleced in targe beakers and approximately 5 grams of
Salvinia were added. The containers with plants were placed in the
Tllinois State University grecnhouse under flucrescent lamps which
had 2 14 hour photopericd. Samples were taken periodically over
three weeks.

Wuter quality parameters were monitored over the uptake period.
Average values were: temperature - 23.0° C, dissolved oxygen - 8.4
PPM, hardness — 160 PPM (CaC0y), and pH — 7.1. Al) values showed less
than 5% variation over the three week period. Samples were aerated
to maintain dissolved oxygen levels,

Samples of approximately 200 mg were taken, thoroughly washed,
dried for 30 minates at 1809C, end weighed, and placed in a clean 50
ml pyrex beaker. Exactly 10.00 ml of reagent grade nitrie was added,
and the szmples were digested in & fume hood approximately 45 minates.
The ashed samples were ccoled, trensferred quantitatively to a clean
25 mi volumetric znd diluted to volume with distilled, deionized
water.

Flameless atomic absorption was used for anelysis of cantrol
sample and samples taken at 1-3 days. Tlame atomic eébsaorption was
used for all other samples. Instrumental settings were those pre-
scribed by the manufacturer (Perkin-Elmer Corp. 1973-1974}. Standord
addition was uzed to minimize metrix effect=, ond results were cal-
culated using a least squores program on o Wang programmable calcula-
tor.

An acid blank was analyzed for cadmium and nickel, and the velues
subtracted teo correct for the small zmounts in the nitric acid used.
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RESULTS
A large bicconcentration was cbserved for both cadmium and nickel.
As can be seen in the table, the heavy metal levels rose to a maximom
level and remoined nearly the same for the course of the experiment.

TARLE

Cadmium and Nickel Uptake

Gadmium
Length of Exposure (Days) Concentration {ug/g)
0 2.3
1 61
2 4
3 116
& 120
10 156
15 152
21 157
Nickel
Length of Exposure (Days) Concentration (ug/g)
0 2.6
1 60
2 88
5 142
8 161
13 165
19 163
1 164
DISCUSE ION

The initially high values for cadmium and nickel are further
evidence for the bioconcentration of these metals. Analysis of the
water used for growing Salvinia showed that this water contained 0.006
PPM {6 PPR) cadmium and 0.010 PPM (10 PPB) nickel., The bisconcentration
factor, the ratio of the final concentration in the plant material to
the concentration in the water, is seen to be aobout 400 for cadmium
and 300 for nickel in the control samples. This is consistent with
the order of magnitude of the concentration factor for the plants
exposed to weter with edded heavy metal. The overall factor for the
uptake experiment is approximstely 1000 for both cadmium (0.106 -

157 PPM) and nickel {0.110 - 165 FPM}.

It is interesting to note that a large difference in toxicity
was observed in the two upteke samples, Nickel apparently has little
short term effect on the plents, as contrasted to the yellowing and
loss of turgor observed with the cadmium treated plents.
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Further experiments are in progress to evaluate the uptake of
mercury and lead in Salvinia by these methods.
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