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7heta, o3 feleg M ULE FA A Al B € PP& 2AY o, Ay 3%
Ao o B, 250ml7l SA &y, 492 QAFF PRy er F5H PHYLE F
g3t} & b vl 71R) EA1 Rl 43t EXF Yhg T ¥ AR AP BAHYLE
T4 A8 Hrlst ARE AP 0~120%24 F7)A AWA EAe) EHg P YA HFHYL
4 F Adek

ABSTRACT. The organic precipitate flotation using Cu(Il)-pyrrolidinedithiocarbamate complex as a
coprecipitant was studied for the preconcentration and determination of trace Cd, Pb, Bi and Co in several
water samples. Experimental conditions such as pH of solution, amounts of Cu(Il) and ammonium pyrroli-
dinedithiocarbamate(APDC), stirring time, the type and ammount of surfactant, etc. were optimized for
the effective flotation of analytes. After 3.0 mL of 1,000 pg/mL Cu(Il} solution was added to 1.00 L. water
sample, the pH of the solution was adjusted to 2.5 with HNO; solution. Trace amounts of analytes were
coprecipitated by adding 20% APDC solution. And the precipitates were flotated onto the surface of
solution with the aid of nitrogen gas and sodium lauryl sulfate. The floats were collected from mother
liquor, and filtered through the micropore glass filter by suction. The precipitates were dissolved with
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4 mL conc. HNQ;, and then diluted to 25.00 mL with deionized water. The analytes were determined
by graphite furnace atomic absorption spectrophotometry. This flotation technique was applied to the
analysis of some water samples, and the 90 to 120% of recoveries were obtained from the spiked samples,
this procedure could be concluded to be simple and applicable for the trace element analysis in various

kinds of water.
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Table 1. Operating conditions and Heating programs
of GFAAS

Bismuth Cadmium Cobalt Lead
Wavelength(nm) 223.1 288 240.7 283.3

Current(mA) 10 4 30 10
Band width(nm) 0.7 0.7 0.2 0.7
Drying 110C 110C . 110TC 110T
35*(3s)* 5s(6s)  5s{5s)  3s(3s)
Charring 1 1000 300C  900C  900T
5s(5s) 5s(5s) 2s(4s)  2s(10s)
2 1200¢
58(5s)
Atomization 2200C  2000C  2600C  2400C
25(1s)  2s(ls) 2s(3s)  2s(1s)
Cleaning 2700C  2700T 2700C 2700
3s(3s)  3s(3s)  3s(3s)  3s(3s)

Sample injection: 10 pL(Co: 20 pL), Graphite tube: Py-
rolytically coated, *: Holding time, { )" Ramping
time.
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Fig. 1. Flotation cell for organic precipitate flotation.
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Fig. 2. Optimum pH for the coprecipitation of analy-
tes with Cu(ID-PDC. Bi(llI); 2.5 ug/L, Cd{Ii): 0.25
pe/L, Co(tl): 1.25 pg/L, Pb(D): 2.0 ug/L.
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Fig. 3. Effect of amount of Cu(ll) as gathering agent
for the coprecipitation. Bi(II): 2.5 pg/L, Cd(II): 0.25
pg/L, Co(iD: 1.25 pg/L, Pb(ll): 2.0 pe/L.
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Fig. 4. Effect of APDC for the coprecipitation.
BiIIl): 2.5 pg/L, Cd(D): 025 pg/L, Co(ll}: 1.25 pg/L,
PbIl): 2.0 pg/L.
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Fig. 5. Effect of stirring time for the effective copre-
cipitation. Bi(TIl): 2.5 pg/L. Cd(Il): 0.25 ug/L, Co(Il):
1.25 pg/L, Pb(II): 2.0 pg/L.
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Fig. 6. Comparison of flotation efficiencies according
to various surfactants. SLS: sodium lauryl sulfate, SO:
sodium oleate, CTAB: cetyltrimethylammonium bro-
mide, CPC: cetylpyridinium chloride, TX-100: triton
X-100.
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Fig. 7. Effect of amount of surfactant for the effective
flotation. Bi(Il): 2.5 ug/L, Cddl): 0.25 ug/L, Co(Il): 1.25
ug/L, Pb(D: 2.0 pg/L.
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Fig. 8. Effect of nitrogen gas flow-rate for the flota-
tion. Bi(TII): 2.5 pg/L, CA(D): 0.25 pg/L, Co(D): 1.25
ng/L, Pb(Il): 2.0 pg/L.
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Fig. 9. Calibration curves for organic precipitate flo-
tation.
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Table 2. Analytical data of Bi, Cd, Co and Pb in some samples by Cu-pyrrolidinedithiocarbamate coprecipitation

flotation (unit: pg/L)

Sample Elements Spiked Measured Recovered RSD{%) Recovery(%)
Waste water Bidll) 0.00
0.50 052 052 23 104
Cd(ID 0.00 0.27
0.04 031 0.04 21 100
Co(ID) 0.00 021 81
0.50 0.77 0.56 20 112
PID 0.00 0.73 6.2
0.50 12 05 59 100
Tap water BidID 0.00 -
0.50 0.45 0.45 4.7 90
cdan 0.00 -
0.04 0.05 0.50 39 125
Co(Ily 0.00 -
0.50 053 053 26 106
PWID) 0.00 273 1.2
0.50 3.19 0.46 30 93
Jo-chun Bi(lID) 0.00 -
0.50 0.45 045 6.3 90
Cdan 0.00 -
0.04 0.05 0.05 48 120
Co(TD) 0.00 -
0.50 049 049 72 98
Pb(D 0.00 0.13 2.2
0.50 0.60 047 7.3 94
Miho-chun Bi(IID 0.00 -
0.50 0.56 0.56 10 112
CadIny 0.00 0.11 6.5
0.04 0.15 0.04 19 100
Co(Il) 0.00 -
0.50 048 0.48 15 96
Pb(II} 0.00 -
0.50 052 052 7.8 104
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