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Abstract

A nitrogen chamber sized 80 x 60 x 28 inches was constructed simply by using
polyethylene at a cost 10-times lower than a commercial one. The oxygen content detected inside
the chamber is less than 2%. Thus the product is suitable for experiments which need to avoid

oxygen interference, such as studics of trace metals and nutrients in intersitital waters.

Sediments from 4 stations, namely U-Tapoa canal mouth, Wat Tha-Mane, Wat Ku-Tao
and Wat Na-Rang-Nok, in U-Tapao estuary were collected by diving using a plexiglas core, 4-
inch diameter with 20- inch long, in March 2001 to study the distributions and behaviours of iron,
manganese, lead, zinc and copper in overlying water, interstitial water and sediments.  The
sediment cores werc consequently sub-sectioned in the nitrogen chamber to separate overlying

water, interstitial water and sediments.

For the determination of iron and manganese in overlying water, interstitial water and
sediments, a flame atomic spectrophotometer (FAAS) was used, as well as zinc and copper in
sediments. The detection limits for iron, manganese, zinc and copper using FAAS were 0.04,
0.01, 0.04 and 0.02 mg/L, respectively. A graphite fumnace atomic absorption spectrophotometer
(GFAAS) was used to determine lead in overlying water, interstitial water and in sediments. Zinc
and copper in oveﬂying water and interstitial water were also determined by GFAAS. The
detection limits for lead, zinc and copper using GFAAS were 0.73, 0.19 and 1.07 pg/l,

respeetively.

The study found iron and manganese in overlying water in the range of 0.34-9.05 and
(0.27-2.42 mg/L, whereas lead, zinc and copper ranges were 0.89-175.93, 0.41-190.99 and 1.30-

32.27 ug/L, respectively. Iron and manganese concentrations in interstitial water were in the range
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of 0.06-34.52 and 0.20-23.61 mg/L, while lead, zinc and copper were 0.89-150.56, 1.25-235.50
and 1.30-60.44 ug/L, respectively. The total concentration of iron and manganese in sediments
were 16.72-41.97 and 0.20-0.59 g/Kg, and 11.71-44.41, 48.58-130.28 and 8.56-28.15 mg/Kg for

lead, zinc and copper, respectively.

Lead, zinc and copper concentrations found in U-Tapao sediments were at natural
levels, indicating no contamination. The behaviours of lead and copper in interstitial water with
depth showed a similar pattern to the distribution of iron and manganese, which showed the
maxima at sub-surface layers, particularly at the canal mouth station. However, zinc had no clear

distribution in depth profile.

In interstitial water at the canal mouth station where salinity was 13 psu, lead and copper
concentrations were elevated. At this salinity, desorption process may be favorable, although co-
precipitation of metals with iron and manganese oxide also occcurred at high ionic strength, Lead
and copper were thus released from sediments to interstitial waters and may diffuse to overlying

water,

PACS-2 reference material was used to validate the method. It was found that more
than 90% of iron, manganese, zinc and copper were recovered with the exception of lead. This

may be because the temperature used for digestion was too high for lead, thus causing the loss.





