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Abstract

The purpose of this study is to investigate preconcentration methods of trace metal ions in water by coprecipitation
technique with inorganic or organic coprecipitants for electrothermal atomic absorption spectrometry.

Hafnium hydroxide coprecipitates both chromium(Ill) and chromium(VI) at pH 5.7 and chromium({II) alone
at pH 11. Each of the precipitate is dissolved in nitric acid and the solution is subjected to the determination of the total
amount of chromium(I1I) and chromium(VI) and the amount of chromium(III) alone, respectively. This method is
applicable to the consective determination of chromium(IIl) and chromium(VI) in tab or river water which contains
dowan to 0.2 ng cm® of chromium(IIl) and chromium(VI).

Nickel diethyldithiocarbamate(DDTC) coprecipitates quantitatively cadmium, gold, copper, lead, bismuth(II),
cobalt, and molybdenum(VI) and hardly coprecipitates alkali and alkaline earth metals which often interfere
electrothermal atomic absorption spectrometry. The coprecipitant is dissolved easily with nitric acid(1+1) and acetone
without any digestion or heating. The recoveries of cadmium, gold, and copper from river, tap and sea water spiked
with these elements are examined and satisfactory results are obtained.

Bismuth(III) DDTC has a good collecting ability for cobalt, copper, cadmium, nickel, and lead in water. The
coprecipitant is bulky, soluble in concentrated nitric acid at room temperature, and hence easy to handle. Even ifa
large amdunt of bismuth(II[) DDTC is used for the coprecipitation, atomic absorption spectrometry of metal ions is
hardly affected. The proposed method is successfully applied to the determination of trace amounts of cobalt, copper,
and cadmium in sea water .
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LN T =7 ADULRIpHS. 74BE T oA, (VDO A%, pHIFETIRY OAJID DA ZIFIEEL
CRLHBET 50T, ChEFELAYOAMD, VDORKERNTEETSS. b, FLRIIMES
EMTHEE R CEET 5. AR T = A K2k B2 O AUD DI Freundlich DEBEA RIS
M, ZoAVDOHESREDIN,

—158—



Table 1 Recoveries of some ions by nickel DDTC
Added/ Recovery, ‘Added/ Recovery,
%

—w N -DDTCH#EFIRRRETHZE--iL

Ion Ton

BThHD, BREKHET-oTHREEALBHLA ug % ug

WZ EhS, FEEREFEFZVEEEZN Na- 5000 1.57  Sn* 1 113
%, FWEBIIpH OfHEICBNT, #, EXTX K 5000 3.08 Pb* 0.5 100.5
(D, #/, BRITLA, NI, £30D, 'Y Mg* 5000 008  Sb* 5 329

TFVDEEENICKIETE—F, 7IhU€ Ca* 5000 067  Bi* 5 97.0
EOTVAULESERZEASKLETERE O 2 140 GO 1 9.7
RELTWA(Table 1), BBET 2R & 005 1005 Aull) 05 - 1000

N . Ccr* 1 17.2 Ag’ 5 65.9
KRITIEMET 5 2 L TE, BEFRTREEA 8
) ) cr(vlh) 1 658 Mo(VD) 1 103.1
FEICEATESRZEERWELE, —vr il —
Mn* 0.1 73.1

DDTCHBIC K5 RI DA, £UDOHALIF ‘ — - -

] lons were coprecipitated at pH about 9.0 using 3 mg of
Freundlich®FBEFEAITITBS L, HITH nickel and 2 cm? of 2 % DDTC solution from about 80 cm®
EHMED 5 OTIAED SN, &, mys O cdwoussoluion

K2t fet N Table 2 Recoveries of some ions by bismuth (III) DDTC
WESRDEBRBERN LR, ST —5 Added Recovery, Addedl Recovery,
HACREVAERREL Ty ¥ V-DDTCOIE. " % on g %
BhicBfEIhd RN, B, IE Na© 5000 041 Cr* 1 16.7
IYLRUENE, DDTCEL : 2 DBV THE K 5000 049 Crvh 1 689
2ED, WTNOHELERBEROBRELRT Mg 500 033 Movh 1 688
50T, ZHSOTRIFELSMCRBRAEL

Ca* 5000 020 Mn* 0.1 80.5
THHRULSN TS RIS, w1 ss oo 1 1008
X XD -DDTCHEIIRBONMEE- T . "
Pb> 0.2 1015 Ni* 10 99.0
WBRTHD, BEBICK-> TREICERTS,
Sb*> 5 562  Au(lll) 0.5 65.7
pHOFHEIZBWTH, 8|, A RITL, an
Cu* 2 94 Ag 2 718

b Dy TIvEERMICHILHEL, TVAVE

RETNAYLBSREEDT M v 2 A5RE I;: were cgg");cipit:t(e)g‘; pH about 9 from about 100 cm®
FEEALKRELAWED, BRIFFEFREEOR of aqueous solution.

HOMBEHELUTRL T3 T 2R =(Table 2). EXTAJID~DDTCAD /N b DL
Freundlich®SEBERITTES L, I RIVLARTHEOBERBES Lxd o7, /NP MIEATRX
(IMEFULKDDTCE 1:3 DEIVHLTHAEZMAL, BEEIANOBRATHD I EAR/ESNTRS,
#-oT, A/ POELRERE LT TEL, AHEROEROFHEEGEASND, A FI VARG 1
12 DBV TDDTC LG EHRTH0T, REUBRORETEXTRUID—DDTCOLBEHICMDAE
hETEENBE DM, TSKHELVREMSLETSHS.
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