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Abstract: The traditional methods for determining available cobalt and lead in soils by Atomic Absorption
Spectrometry and Spectrophotometry have complicated operation and low analysis efficiency and are not applicable to
large batches of samples. Advanced equipment has been applied to improve the analysis efficiency, however, the
interferences from the extracted fluid affected the sensitivity of the instruments, which resulted in inaccurate
determination. In this paper according to the method for determination of available forms of heavy metals in calcareous
soil extracted with DTPA | the amounts of available cobalt and lead in soils are determined with Inductively Coupled
Plasma-Mass Spectrometry (ICP-MS). A control test was simultaneously conducted with several dilution factors
experiments. The results indicate that the measured values of lime standard substances are consistent with the
certified values when the extract solution is diluted twice. The measured values are higher than the certified values
when the dilution factors for extract solution are 5 —10 times higher. If there is no dilution, the measured values are
lower than the certified values due to matrix interference. Based on 2 times dilution for exiract solution, the detection
limit for available cobalt and lead are 0.0130 pg/g and 0.0142 pg/g, respectively. Both the accuracy and precision
of the method were validated by analyzing National Standard Reference Materials with RSD (n =9) less than 8% and
relative error (n=9) less than 9% . It has been indicated that the method can be used to analyze the calcareous soil
and its precision and criterion error were also in line with the limit by geological specification DD2005 —03.
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Table 1  The working parameters of ICP-MS

TAESH A THESH FEE
PIES 1250 W 75 =0 Bk 06
BHA(Ar) it 13.0 I/min {57 B I 1) 20 s
PR (Ar) s 0.70 L/min o A X WA
FWAHAE 0.85 L/min IETRY S 3
HIBUHE H AR 0.7 mm SCRAFERR] 14 s
FRHHEFLR 1.0 mm R it 1] B op Y B [ 15 s
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mL ZE T, B 100 e/ mL RS AR AE N
AR AW, PN A B TR BT 3 VS WA
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Co: 0.00.0.05.0.10.0.20 pg/mL;Pb: 0.0.0.5.1.0,
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M 2R (DTPA) YA T 13.3 mL = Z i Fi /b &
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Table 2  Effect of different dilutions on determination of available Co and available Pb

9 fo Y AN ol AL ol
i%gg%ﬁ —— ygfju%Vng‘)' Wﬂffm%VW%f‘)h I
R B fim 22 FE R B fi 22

0 0.095 (0.130) 0.013 1.51 (1.70) 0.16 5

GBW 07413a 2 0.141 (0.130) 0.003 1.71 (1.70) 0.05 5 g.15
(ASA -2a) 5 0.160 (0.130) 0.009 1.81 (1.70) 0.03 5
10 0.190 (0.130) 0.030 1.94 (1.70) 0.12 5
0.046 (0.066) 0.025 1.04 (1.40) 0.23 5

GBW 07459 2 0.067 (0.066) 0.004 1.34 (1.40) 0.03 5 8. 58
(ASA -8) 5 0.070 (0.066) 0.015 1.56 (1.40) 0.23 5
10 0.080 (0.066) 0.031 1.74 (1.40) 0.43 5
0.052 (0.080) 0.021 0.55 (0.71) 0.09 5

GBW 07460 0.082 (0.080) 0.004 0.66 (0.71) 0.03 5 8. 50
(ASA -9) 5 0.089 (0.080) 0.011 0.86 (0.71) 0.02 5
10 0.099 (0.080) 0.021 0.96 (0.71) 0.23 5
0.052 (0.070) 0.014 2.69 (3.70) 0.23 5

GBW 07461 0.072 (0.070) 0. 005 3.69 (3.70) 0.16 5 %.18
(ASA -10) 5 0.093 (0.070) 0.004 3.94 (3.70) 0.06 5
10 0.103 (0.070) 0.014 4.21 (3.70) 0.39 5
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Table 3 Precision tests of the method

PR 5T w(H )/ (g - g™") it w(HHE)/(ng-g™") W S Ok
i WP BE Pt 2 RSD/% - 21E Pt 2 RSD/%
GBW 07413a 0.141 0.003 2.11 1.71 0.049 2.86 9
GBW 07459 0.067 0.004 6.47 1.34 0.034 2.56 9
GBW 07460 0.082 0.004 5.44 0.66 0.029 4.40 9
GBW 07461 0.072 0. 005 7.16 3.69 0.063 1.71 9
F* 4 JiikdEwnE
Table 4  Accuracy tests of the method
B w(HESHE) /(pg - g7") HaNHR w(HEEH/(pg - g™") HNHR N
55 WS bR RE/% g AR RE/% e
GBW 07413a 0.141 0.130 8.38 1.71 1.70 1.71 9
GBW 07459 0.067 0. 066 2.19 1.34 1.40 1.34 9
GBW 07460 0.082 0.080 2.08 0.66 0.71 0.66 9
GBW 07461 0.072 0.070 2.54 3.69 3.70 3.69 9
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