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Table 1 Operating conditions for AAS

Channel A Channel B

Spectrophotometer
Hollow cathode lamp chromium  niobium
Wavelength 357.9 nm 357.0 nm
Lamp current 5mA 10 mA
Slit width 1.0 nm 1.0 nm
Atomizer
Drying Ist step : 100°C, 10's
2nd step : 120°C, 10's
Ashing Ist step : 900°C, 10's
2nd step : 1000°C, 15 s
Atomization 2600°C, 5's
Flow rate of Ar purge gas 160 ml/min
(I1)-DDTC SEENROAMTH 12, ThEHVT,

et DTSt 23K, RIK AFREEHO 5347 128
Lic&k 22, RIFERERZR/IOTHRET 5.
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Table 2 Recoveries of Cr(III) and Cr(VI) in var-
ious chelate complex coprecipitations

. Recovery, %
Carrier H Y, %

Chelating reagent ion

Cr (I1I) Cr (VI)

Dimethylglyoxime Nt 85 1382  0.77
1-Nitroso-2-naphtol Co®™ 40 2520 11.63
Dithizone Co®" 70 976 155
” Ni?*t 70 7.32 1.55
7z Fe** 7.0 60.98 1.55
APDC Co®™ 28 650 79.07
Z Zn*t 28 569 89.92
DDTC cu®t 85 92.79 0
2 Zn®t 85 3577 0
s Mn** 85 9756 0

APDC : ammonium pyrrolidinedithiocarbamate; DD-
TC : sodium diethyldithiocarbamate
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Fig. 1 pH dependence for recoveries of chro-
mium(III) and (VI) by Mn(II)-DDTC coprecipita-
tion

A(&) : recovery of chromium(VI); B(O) : recovery
of chromium(IIT)
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Table 3 Determiuation of chromium (III) and (VI) in natural water and human urine
No. Sample Cr (VD). pob Recgvery, Cr (IID), ppb RCC%/VCY}’,
Content Added ° Content "~ Added °

1 Pond water® 7.43 10.00 93.6 12.31 10.00 97.4
2 River water” 7.71 5.00 87.3 13.41 10.00 89.7
3 Tap water® 2.85 5.00 854 6.00 5.00 87.8
4 Urine (A) 0.47 5.32 3.00 105.3
5 Urine (B) 0.58 4.57 5.00 94.4
6 Urine (C) 0.22 0.50 87.5 4.15
7 Urine (D) 0.89 1.00 108.2 7.34

Sampling points of natural water were as follows : a) Xiao Yao Jin in Hefei-city, b) Bao Gung He in Hefei-city, c)

China Univ. of Science and Technology in Hefei-city

Table 4 Precision of the method for river water and human urine

Sample

Cr (VI) found, ppb Mean, ppb R.S.D., %

Cr (IIT) found, ppb Mean, ppb R.S.D., %

6.21,6.17,6.19,
6.22,6.21,6.20,
6.20,6.23,6.19,
6.18,6.20

0.63, 0.60, 0.68,
0.57,0.65,0.61,
0.64,0.59

River water

6.20

Human urine
0.62

0.88

1.98

13.4,12.9,13.2,
13.4,13.6,13.5,
13.5,13.2,13.2,
13.3,12.8

5.15,5.23,5.22,

5.18,5.13,5.15,
5.20,5.13

13.3 5.52

.17 5.76
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Determination of chromium(III) and (VI) by graphite furnace AAS after chelate
coprechtatlon Wengi Q1, Jieshan Cao™ , Shugin LiN, Shuyu CHEN™* and Kaoru
Sakar™® *China National Environmental Momtorlng Center Beijing, China; **China
Univcrsny of Science and Technology, Hefei-city, China; ***Techno Research Labora-
tory, Hitachi Instrument Engineering Co., Ltd., 882, Ichige, Katsuta-shi, Ibaraki 312)

The ppb order of Cr(III) and (VI) in natural water and human urine were determined
by graphite furnace AAS after chelate coprecipitation. The following several pairs of
metal ions and chelating agents were examined as coprecipitation carriers :
Ni-dimethylglyoxime, Co(II)-1-nitroso-2-naphthol, Co(II)-dithizone, Ni(II)-dithizone,
Fe(1I)-dithizone, Co(II)-pyrrolidinedithiocarbamate (APDC), Zn(II)-APDC, Fe(I11)-di-
ethyldithiocarbamate (DDTC), Cu(IT)-DDTC and Mn(II)-DDTC. Among these metal
chelate carriers, it was found that Mn(II)~-DDTC was the most suitable for the separation
of Cr(1II) and (VI) by selecting suitable pH value. After coprecipitation with Mn(II)-
DDTC, the graphite furnace AAS was applied to both natural water and human urine
samples. In case of natural water, the recovery of Cr(VI) was from 85.4% to 93.6%,
and that of Cr(III) was 87.4% to 97.4% . In case of human urine, that of Cr(VI) was
from 87.5% to 108.2% , and that of Cr(III) was from 94.4% to 105.3% . The relative

- standard deviations of the analytical results were as follows. In case of Cr(VI) and
(III) in river water, they were 0.88% and 5.52% , respectively, and in case of those in human
urine, they were 1.98% and 5.78%, respectively. The proposed method was successfully
applied to the determination of trace amounts of Cr(III) and (VI) in natural water
and human urine.

(Received August 28, 1990)
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