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Fig. 1  Effect of pH on absorbance
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Fig.2 Effects of methyl red concentration on absorbance
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Fig.3 Effects of Triton X-114 concentration on absorbance
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Fig.4 Effects of equilibrium temperature on absorbance

re i RS, WOGRE A AT T B, ) B Tl Ao v (4
B oy i, BB AR I LA I R 2k 4
80°C,

Ay B 20 .40 .60 .80 ,100,120 140,160,180
min JEAT 1A P (] aU8G , 2Y-F- ) ) i 80 min
B GREHEAGR B — A5 o SEER R T i ]
>4 100 min,

2.5 AFE TR

TR TR DL BH 5 F0 ] 8 X AL OO Y
SN BRI 1 REBE THA TIE R IE o
fE pH =10. 1 £, Fe'™ A" Pb*" 55 BB FAEHk
JEAR I T RCELRDTVE , viOK T e A G B PR AE
FE PEFAH 2 B8 K AR, 5K — 2R
TRV PR FAAR 23 T o B 5 B2 0 A 25 B AT
W5 1 e AN B RS R T O T
WSO A B e B, ST AN e g B o
2.6 briflh e . 7 IR E RS PR

1E BB e B B AR S0 26 T, FR IR S0 7 v
B sl € B 2 0.10,0.20,0.50, 1.00, 1.50, 2.00

— 777 —



%5 o

a

2013 4%

http: // www. ykes. ac. cn

g/ mLBBEAR IR R, ML AR G0 E LB R, A
Co HYZRYEML I 0. 10 ~2.00 pg/mL, 2k 4% [31 )5
A= -9.045 x10 7" +0. 1454p , LRPEF L RB R =
0.9993, X 0.50 pg/mL FARHER IR A L & 25
PEAT 9 M E AT BRI prifE i 22 (RSD) 2 3. 3%

1 JCAr B PR IE

Table 1 Effects of foreign ions on the preconcentration and
determination of Co
L AEEFS EeR || F AEETFS EeR
B CompkEN /% B CofmikiEEtk /%
K* 1000 106.0 || Cr®* 100 100. 0
Na* 500 95.0 Ni?* 10 92.0
Mg** 50 90.0 || Fe** 50 96.0
Ph2+ 1000 108.0 || SO3- 5000 109.0
Ca®* 500 106.0 I~ 5000 100.0
Cu®* 300 108.0 || Br- 5000 102.0
Zn* 300 104.0 || NOy 5000 96.0
Ba®* 500 101.0 || C1- 3000 100.0
AP+ 100 110.0 || cd** 50 94.0

AR 2 FE R - e AT 9 e, =5
BRI BREDR 22 4 0. 01 pg/mL, FHZS A b 1 O
ZEM 3G AR B RLHBR 0 0. 03 pg/mL,
2.7 Gehr R R AT AR B A B R

SRARFBINFBAH X | o5 7 DX R 2o i L PO T A
M 3 SR ARSI T I TIE (n = 3) AR
i 3 2 S5 R AR, B dh A IAR 1] iR 1
94.0% ~ 104. 0% i Fil N, 127573 A R A0 J3€ 5 , 245
ELIE

62 PR AT SRS E B NI AL
Table 2 Determination of available cobalt in soil samples and

recovery tests

w(Co)/(pg+mL™")

O il . RIS/ %
bR P

A B 0 0.13 100.0
0.50 0.63

M 25 3 0 KA 104.0
IS 12538 X R K] St 0.50 o

I 1B 1 0 0.12 102.0
0.50 0.63

U 1A 2 0 0.14 94.0
0.50 0.61
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Table 3  Total quantity of Co and available cobalt ratio in soil

samples
w(Co)/(pg-g™") WS G
Sl OB A . AR
B AR AR %
FBARBIX AR 7.36 4.33 58.8
HSIN o X R R ekt 13,71 KK -
DY )1 i 1 17.71 4.00 22.6
DY )1 R, 2 16.69 4.67 30.0
4 g5k
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Determination of Available Cobalt in Soils by Flame Atomic Absorption
Spectrometry with Cloud Point Extraction

YANG Lin, LI Xue-lei, WANG Xiang-shu, WANG Xiao-yan, WANG Wen-tao, HAN Hua-yun "
( College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450052, China)

Abstract; Toxicological studies have shown that available heavy metals is critical for risk assessment purpose since
their transformations and potential toxicity depends, not only on total content, but also on the special chemical
forms of the heavy metals. It is very difficult to measure heavy metals in soil by direct instrumental analysis due to
the low contents of avalaible metals in soil samples and interference components. In the present paper, a novel
procedure was proposed for the determination of available cobalt in soils by flame atomic absorption spectrometry
with Cloud Point Extraction (CPE). In the proposed approach, 0.1 mol/L hydrochloric acid ( HCI) was used as
the extraction agent and methyl red as a chelating agent, with Triton X-114 being selected as the surfactant. The
method improved the selectivity and sensitivity of determination. Under optimized conditions, the linear range is
from 0. 10 to 2. 00 pwg/mL, the detection limit is 0. 03 pwg/mL, the recoveries of the procedure ranged from 94.0%
to 104.0% , and the relative standard deviation is 3.3% (p =0.5 pg/mL, n=9). It was found that the proportion
of available cobalt is very different in soils from different areas. The contents of available heavy metals better
reflected the information concerning the migration ability of heavy metals in soil, occurrence status and risk
assessment.

Key words: soil; available cobalt; cloud point extraction; Flame Atomic Absorption Spectrometry

— 779 —



