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Table 1 Operating conditions for heat-vaporization
atomic absorption spectrometer

Wavelength 253.7 nm
Measurement mode High
Heating temperature 850C
Heating time 15 min
Measuring time 2 min
Cooling time 1 min
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Fig. 1 Effect of stirring time on the collection of
mercury(II) with some metal sulfides

Sample volume: 100 mL; Hg(II): 0.5 mg L™'; Each
metal sulfide: 100 mg; Initial pH: ca. 3.5; A: ZnS; B:
CuS; C: MoSs; D: WSs; Co, C.: Concentration of
Hg(II) before and after stirring for ¢ min (mg L™").
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Fig. 2 Effect of initial concentration of mercury(II)
on the collection of mercury(II) with zinc(II) sulfide
Sample volume: 100 mL; ZnS: 100 mg; Initial pH:
3.3; Stirring time: 30 min (A) or 0.5 min (B)
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Table 2 Collection of Hg(II) from solution spiked with Hg(II)

Filter diameter/mm ZnS added/mg Hg(I)/ng Collection, %
25 100 4.1 66
25 100 (ground) 4.9 93
47 100 (ground) 3.5 93

Solution volume: 50 mL; flow rate: ca.7 mL min '
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Fig. 3 Particle size distribution of commercially avail-
able zinc(II) sulfide before (A) and after (B) grinding
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Fig. 4 Relationship between initial amount of mer-
cury(II) in the solution and collected amount of mer-
cury(II)

Solution volume:
L™'; Flow rate: ce. 10 min L~
mm (A) or 25 mm (B)

50~ 500 mL; Hg(II): ca. 20 ng
. Filter diameter: 47

Table 3 Result for determination of mercury(II) in rainwater

Run No. Hg(II) added/ng Hg(II) found/ng Recovery, %

1 - 2.9

. — 2.8
3 — 2.6

2.8+0.2"
4 11.4 15.2 109
5 10.2 12.2 92
6 10.5 12.3 91
97 + 107

a) Mean * standard deviation ; Sample volume: 500 mL ; Flow rate: ca. 10 mL min
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A simple preconcentration method based on the sorption on zinc(II) sulfide has been devel-
oped for the determination of dissolved mercury(Il) in rainwater. Commercially available
zinc(I) sulfide (100 mg) was layered on a membrane filter (47 mm of diameter, 0.2 pum of pore
size) after grinding in a mortar for approximately 2 min. When up to 500 mL of sample solu-
tions passed through the zinc(II) sulfide-layered filter at a flow rate of 10 mL min "' or less, ng
levels of mercury(Il) in the solutions could be quantitatively collected on the filter. By heating
the layered zinc(II) sulfide on a ceramic boat together with the filter, the collected mercury(II)
could be vaporized as mercury(0) vapor and determined by atomic absorption spectrometry.
The detection limit was 0.9 ng L™' (30, n = 6) when 500 mL of the sample solution was used.
The proposed preconcentration method was applicable to the determination of dissolved mer-
cury(Il) in rainwater.

Keywords : determination ; dissolved mercury(II); rainwater; sorption on zinc(Il) sulfide; heat-
vaporization atomic absorption spectrometry.
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