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Determination of Heavy Metals in Soils by Digestion of Reverse Aqua Regia
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Abstract: Determination of heavy metals in soils by digestion of reverse aqua regia has become popular due to limit
ed application of chemical reagents (without extremely poisonous and corrosive reagents), simple and convenient
operation procedures This method has to be assessed for its accuracy and precision In this study, concentrations
of Cu, Pb, Cr, and Cd in soils and standard soil materials have been determined by AAS after the soils were diges-
ted using reverse aqua regia method in high-pressure pot. Meanw hile, the recovery testing was conducted The re-
sults showed that there were no significant differences between the measured and certified values of standard mate-
rials with the relative standard errors of — 4 8% ~ 5 3%, the variation coefficients of 0. 31% ~ 2 83% for multiple
measurements, and the recovery rates of 88. 5% ~ 96 7%. T his indicates that this method is satisfied for the re-
quirements of analysis both in accuracy and in precision, and is suitable for measuring heavy metals in soils
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Table 1 The linear range and correlation coefficient of
working curves for the determinations of heavy metals
5
/mge L
Cu 0 a1 a2 Q3 a5 10 R=0 9997
Pb 0 10 20 30 50 10 R= 0 9996
Cr 0 L. 0 20 30 50 10 R= 0 9994
Cd 0 000050 001 0002 Q0004 O 008 R= 09997
L 3.3 JRFBS AT M e S phin 2

2
Table 2 The working condition for heavy metal

determination by atomic absorption spectrophotometer

Cu 20 225 324 5 a2 AA
Pb 20 278 283 7 a2 AA
Cr 20 280 357 6 a2 AA
Cd 20 275 228 6 02 AABG
1 NI
2 HRA#
21
2
20 « 3
3

Table 3 The comparison of the lowest detection
limit and the linear range of working curves

for different heavy metal determination

/mg* L-1! /mge L-!
Cu 0 0023 0~ 10
Pb 011 0~ 10
Cr 0 18 0~ 10
Cd 0 000038 0~ 0 008
272
2004
, (04FH35 04T Q07)
(04NC10), pH (4
10 , 4 Cu Pb Cr Cd
96 7% 96 2% 92 5%
88. 5% 90 9% 87 2%
86. 5% 96 3% , Cu Pb Cr
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Table 4 The results of recovery test
pH /mge kg™!  /mge* kg (%)
/mg* kg ! (%) /mg* kg (%)
04FH 35 508 27 81 20 90-105 46 52 93 55 45 73 89 60
Cu 04T Q07 7 07 24 39 20 90-105 43 79 97. 0 43 10 93 55
04NC10 8 20 38 22 20 90-05 58 11 99 45 56 11 89 45
04FH 35 508 39 91 20 90-105 58 97 95 31 58 72 83 80
Pb 04T Q07 7 07 26 47 20 90-105 45 86 96 95 44 30 89 15
04NC10 8 20 3123 20 90-105 50 53 96 48 48 90 88 50
04FH 35 508 46 46 20 85-105 65 08 93 12 64 00 87 70
Cr 04T Q07 7 07 65 11 20 85-105 83 70 92 96 83 00 89 49
04NC10 8 20 73 61 20 85-105 91 89 91 40 90 10 82 45
04FH 35 508 0 112 02 85- 110 0 287 875 0 315 101 50
cd 04T Q07 7 07 0 188 02 85-110 0 366 89 0 0 378 95 00
04NC10 8 20 0 226 02 85-110 0 404 89 0 0 411 92 50
23 )
10 (95 24
GSS-5 Cr ,
(p>0.05), GSS-5 Cr (ZW01001) (ZW02204)
(p< 0.001), (ZW02418) 5 ( 06
Cr (118 mg/ kg), Q 31% ~ 2 83%, NY/T 3952000
, 5%, [”, 0 1~ 100 mg/kg
(95 30% ~ 10% , 100 mg/kg
5 5%
Table 5 The results of accuracy test >
/mg.kgil/mg-kg’l ! ! (%) 25
Cu 20E2 2048 150 >005-248 +1)
Ph ®+s 9933 124 >005 L 36 2) )
e @*6 6069 107 >005-21 120 £5°C, .
cd 4 3%0. 6 415 166 >005-349 3) R 0 5%
Cu 1L4%1L6 1085 169 >005-482 , 4)
Cssa Pb 6E4 2539 125 >005-235 5)
Cr nte 3369 176 >005 528 1~ 2 h,
cd  0060£0.009 0 058 133 >005-333
Cu 1449 14245 102 >005- 108 3 4% #®
Pb 52%44 55259 011 >005 011
GSS-5
Cr 11810 112 6 438 <0 001-458
Cd  04510.06 0448 024 >005 -0 44 Cu Pb Cr Cd ’
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Table 6 The results of precision test

/mge kg=! /mg* kg~ ! (%)
ZW01001 33 194 0 648 1 81 (References) :
ZW02204 30 970 0 271 0 85
. ZW02418 28 060 0 096 034 H 2001:'93_ - M-
6551 21 312 0552 25 Liu Fengzhi, ed Practical manual for agricultural environm en-
6553 1L 106 0 281 253 tal monitoring [ M]. Beijing: Standard Press of China, 2001:
GSS-5 145 514 1 436 099 93— 111 (in Chinese)
ZW01001 29 440 0 334 113 [2] Burt R Soil survey laboratory method manual soil survey in-
7ZW02204 40 318 Q 284 Q78 vestigation report (No 42) [ R]. Washington D. C , NRCS,
ZW02418 43 274 0 177 0 41 2004: 324- 331
b GSs-1 97 270 3 885 0 86 [3] Stevens D CSIRO land and water’ s methods manual [M .
GSS-3 25 524 0 702 Q75 ACIAR and CSIRO, 2002: 15— 16
GSS-5 545 600 7 635 0 35 [4] Burt R, Wilson M A, Mays M D, Lee C W. Major and trace
ZW01001 82 340 0 256 0 31 elements of selected pedons in the USA [J]. J Environ
ZW02204 64 706 Q515 0 80 Qual-, 2003, 32: 2109~ 2121.
ZW02418 42 650 0 319 0 75 (5] ’ ’ ’ ’ ’ ’
o GSs-1 62 086 1 757 2 83
GSS-3 34 372 0 455 1 25 Ik > 2006, 4303): 397 404
Shao Xuexin, Huang Biao, Sun Weixia, Gu Zhiquan, Qian
65575 112 848 021 0 40 Weifei, Deng Xihai, Luo Yongming Effect of industrial distri-
2W01001 0282 0004 L 57 bution on soil heavy metal accumulation in a typical area of the
ZW02204 0 242 0 003 133 Yangtze River Delta [J]. Acta Pedologic Sinica, 2006, 43(3):
cd ZW02418 0 126 0 002 1 83 397- 404 (in Chinese with English abstract)
GSS-1 4 398 0 088 1 99 [6] HuangB, Shi XZ, Yu DS, ObornI, Blombkck K, Pagella T
GSS-3 0 059 0 001 1 92 F, Wang H J, Sun W X, Sinclair F L Environmental assess
GSS-5 0 435 0 005 1 07 ment of small-scale vegetable farming systems in Peri-Urban
W 2004 Areas of the Yangtze Delta River Region, China [J]. Ag ricuk

ture, Ecosystemsand Environment, 2006, 112: 391- 402



