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8 ¢ La(OH)& FAAR AHEsto 53 37 Al 712 42§ S F4A1A Bt Wi
B3l AFeldek FHFE AH-sbe] Al 48 HY £99) pH, FAA S <, AREA S $579
ok S5 Y2 AL HHAIRE BAM7) Dol Cr(VDE NaBH, ) 23] Cr(llD22 $R1A)A W3 280]
Y58 A9t AR 100 L8 7Fstn g9 pHE 98% =33y La(OH)E AHAIFIHA
EAek Co(liD, Cu(lD R Cr(IDo) A=A ek ¥ 1:89 0.5% sodium oleate2} sodium dodecyl
sulfate e S48 715k A47)ME bubblingdle FHEL ik € AL Fal3] e A2n
M2 oh2 70M HNO; 4428 oj iy dod2 53] 250 mi7t HA sisict $4YAEE T4 2%
pAREYoT PPhed AFHFL B EAe DF) AAFUE Hskaleh o g Sals) el
A EF o8 YAhPAd $835 FL& AAE dck 282 HTA R olF H4aF T Uiy
QL HFEL 90.0% o)A 2 £ nhfe] ekl alsisich

ABSTRACT. The precipitate flotation using La(OH), as a coprecipitant was studied for the simulta-
neous determination of trace three elements in a sea water. Several experimental conditions such as
pH, coprecipitant and surfactant were investigated with an artificial sea water. To remove the influence
of Cr(VI) the Cr(VI) was reduced to Cr{lll) using NaBH, prior to the flotation. Trace amounts of Cu(Il),
Co(ID) and total Cr in 1.0/ sea water was coprecipitated together with the precipitation of La(OH); in
the solution of pH 9.8 adjusted with 3.0 M NaOH solution. The precipitate was floated by using a mixed
surfactant (1 to 8 of each 0.5% ethanolic sodium oleate and sodium dodecyl sulfate solution) by bubbling
a nitrogen gas. The floats was separated and filtrated from the mother liquor by suction. The precipitate
was dissolved in 7.0 M HNO, solution and then marked to 25.0 m/ with a deionized water. These elements
were determined by graphite furnace atomic absorption spectrophotometry. This method was applied
to determine the elements in the sea water of the Eastern and Western coasts. And the recoveries
were over 90.0% in the samples into which given amounts of the analyte elements were spiked.
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Table 1. Instrumental conditions

AA Spectro- Perkin-Elmer Model 2380
photometer
Cobalt Copper  Chromium
Wavelength (nm) 240.7 324.7 3579
Current (mA) 30 15 25
Slit width (nm) 0.2 0.7 0.7
Graphite furmace  Perkin-Elmer Model HGA-400
Cabalt Copper  Chromium
Drying 10T 10s 110T 10s 110C 10s
(ramp 10s) (ramp 10s) (ramp 10s)
Charring 1000C 10s 1000C 10s 1000C 10s

{ramp 20s)} {ramp 20s) (ramp 20s}
2750C  3s 2700C  3s 2700C 3s
{ramp 3s) (ramp 2s) (ramp 2s)
2800C 3s 2750C 3s 2790C  3s
{ramp 3s) {ramp 3s) (ramp 3s)

Atomization

Cleaning

Sample injection: 20 W
Graphite tube: pyrolytically coated
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Fig. 1. Effect of coprecipitant on the flotation analy-
tes. Coprecipitant: 0.3M La(ll). v: CollD 1.5 ng/mv,
O: Cu(ll) 0.5 ng/mi, @: Cr(III) 0.5 ng/ml.
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Fig. 2. Effect of pH on the flotation of analytes. ©v:
Co(I) 1.5ng/m!, O Culll) 0.5 ng/mv, @: Cr(Ill) 0.5
ng/m/.
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Fig. 3. Effect of surfactant on flotation efficiencies of analytes. O: Sodium dodecy! sulfate (S. D. S.), @: Sodium
oleate (S. 0), ¥: S. D. S.:5. 0.=8:1, ¥v: S§. D. 5.:8 0.=4:1.
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Fig. 4. Effects of surfactant amount on flotation effi-
ciencies. The surfactant is 1: 8 of 0.5% sodium oleate
to sodium dodecyl sulfate. v: Co(Il) 15ng/ml, C:
Cu(l) 05 ng/m/, @: Cr{IIl} 0.5 ng/m.
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Fig. 5. Interference of Cr{IV) on the determination
of analytes. v: Co(lf) 1.5 ng/m, O: Cu(Il) 0.5 ng/md,
®: Ce(lll) 0.5 ng/m/.
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Fig. 6. Calibration curves.
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100 ng/m/ & FZ=712] 3§ 22l e, Al )R
942 259 "Yéde #¥E 5 gdck

B4 Zat Y ol o]l 2 A A 4y
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ng/mi, Cu(ll) 044 ng/mv, HA Cr 0.20 ng/mi7}
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Table 2. Analytical results of trace elements in sea water (Unit: ng/mi)

Sample Elements Spiked Measured Recovered RSD (%) Recovery (%)

East Sea Cof(tl) 0.0 0.24 87

{Kangrung) 03 0.53 029 238 96.6
Cu(l) 0.0 063 39

0.2 0.82 0.19 18 9.0
Ce(HD) 0.0 051 52

02 0.71 0.2 30 1000
West Sea Co(Il) 0.0 0.23 43

(Kanghwa) 0.3 0.51 028 40 933
Cudll) 0.0 0.44 57

0.2 0.63 .19 3.2 95.0
Ce(IIN) 0.0 0.2 10.2

0.2 0.38 0.18 6.6 900
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92 YAEFS, FBAEA2 HPY F UYck

1) 5 244 FARIEF 902 S
pHE 982 =gl PAlFSsld 98% ol4te] A
+¢ 2¢ & dudck

2) AAER FAA 7 ARBA A F =) 8:1
2] 0.5% ethanolic sodium dodecy sulfate: sodium
oleate £ 20mi7} 713 FL& HA AL v)e}
ysleh

3) Cr(VD& #Adol it A4 =AstelA
NaBH,& AH3led 25 2417 N Crg W
aadct.

4) 2H YFARE Y 2N F& e
Codl) 0.24 ng/mi, Cu(Il) 0.63 ng/mJ, Al Cr 0.51
ng/mic)3, Aol He Co(ll) 0.23ng/md, Cu(ll)
044 ng/m/, AM Cr 020 ng/mi7} HE ek 35
& 90.0% o|Aolct
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