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Determination of 8 Available Elements in Soil of
Fuyuan, Yunnan Province
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Abstract A DTPA soil test has been successfully developed and applied to a certain area in Fuyuan,
Yunnan province, to identify the available zinc, iron, manganese, copper, lead, cobalt, nickel and cadmium
contents in the soil,and to guide the soil fertilization in this area to obtain the maximum crop yield. The
extractant was composed of 0.005 mol/L. DTPA (diethylenetriamine pentaacetic acid), 0.1 mol/L
triethanolamine and 0. 001 mol/L CaCl, with pH 7. 3. Soil tests included shaking 10 g of air-dried soil with
20 mL of extractant for 2 hours, filtering leachate, and determining zinc, iron, manganese, copper, lead,
cobalt,nickel and cadmium in the filtrate by ICP-AES. Soil testing uses standardized soil preparation,

grinding,and extraction procedures based on crop responses to available states such as zinc, iron and
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manganese. The extractant was buffered at pH 7.3 and DTPA, which can effectively extract 8 trace

elements,was selected as chelating agent. Through a large number of experiments,it is determined that the

best oscillation time is 2 h and the best water-soil ratio is 2 ¢ 1. Through experiments, the linear correlation

coefficient R > 0.99. The accuracy. precision and detection limit of the national first-class reference

materials meet the requirements of soil detection in Fuyuan area of Yunnan province. The exact soil

detection method is determined and the recovery is between 90.0% and 110% through the recovery

experiment of adding standards. The method is green, simple,fast and accurate, which is suitable for the

analysis of soil available state in this area.
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1 100 0.3 1.4 15 3
o 231.604
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ik 259. 940
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Figure 1 Effect of oscillation time on Cu,Fe,Mn and Pb.
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Table 2 Effects of different water-soil ratios on

effective state values of various elements

/(pg+g")
. . . KL Kt KLt
B 5 TTHE  rdEE
1:1 201 3:1

Cd 0.137  0.11 0.135  0.142

Co 0.34 0.31 0.35 0.33

Cu 5. 80 5.23 5.75 5.92

Fe 252 220 248 263

GBWO07415a

Mn 45.0 38 14 48

Ni 0.58 0. 45 0.59 0.42

Pb 5. 60 4.11 5.56 5.72

Zn 1. 14 0.87 1.12 1.21
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Table 3 The detection limit and the lower

limit of determination of each element

/(ng-g")

L LEPE Y i it FR W E T R

Cd 1. 00 0.001 0. 004

Co 1. 00 0.008 0. 034

Cu 1. 00 0. 004 0.016

Fe 1. 00 0.015 0.062

Mn 0.999 0.003 0.011

Ni 1. 00 0. 006 0.025

Pb 1. 00 0. 040 0.16

7/n 1. 00 0. 006 0.022
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Table 4 Analysis results of reference materials /(pgeg™)
I H Cd Co Cu Fe Mn Ni Pb Zn
RG] 0.137 0. 34 5. 80 252 45.0 0.58 5. 60 1.14
GBW07415a W 72 - 24918 0.135 0.35 5.75 248 44 0.59 5.56 1.12
AH X Al 22 0.51 1.1 1.6 0. 50 1.2 0.91 0. 80 1.7
ARG 0.016 0. 083 0. 24 23.0 5.70 0.072 1. 50 0.53
GBW07416a 5 7 H {8 0.015 0. 084 0. 24 22.5 5.59 0.074 1.48 0. 54
AH XA AR 2 3.4 2.2 2.6 0.82 0. 40 1.4 1.8 0.71
FrifE(E 0. 049 0.073 2.6 76 21 0.26 3.8 1. 04
GBW07461 D 7 SF- 44 {6 0.052 0.072 2.7 72 23 0.25 3.9 1.08
AH XA Al 25 3.6 2.2 2.9 3.4 2.4 3.3 2.6 3.2
2.6 FikhntRE Y LI 000 3 WHCE M 25 R W3R 5. G5 RaEFE

N Bk — A B IR A T 1 B R L s R
FUBOR FIRE i 6 1 BEAT 0 b 18] i 52 36 o B 0 4 it oF

Cd.Co.Cu,Fe.Mn.Ni.Pb.Zn iX 8 70 Z i #x 1
WA 90. 0% ~110% , FF& /3 HrEisk .
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Table 5 Experimental results of standard addition and recovery
i H LR Fedh 1 FEdb 2 Fffh 3 FEfh 4 GRLE B b 6
Cd 0.16 0. 45 0.15 0.19 0.08 0.09
Co 0. 38 0. 35 0. 65 0. 47 0.52 0. 27
Cu 9.12 12. 20 5. 10 6.42 6.04 4. 36
oy Fe 64 307 80 287 293 150
KA/ e Mn 23 30 61 59 120 57
Ni 0.58 0. 24 1.25 2.15 0. 86 0.56
Pb 2. 30 4.30 5.95 2. 80 8. 20 4.13
Zn 0. 85 1. 41 1. 24 1. 27 1. 35 1. 38
Cd 0.17 0. 54 0.18 0. 24 0. 096 0.15
Co 0. 44 0.42 0.78 0. 56 0. 65 0. 32
Cu 10. 4 14. 6 6.12 7.65 7.6 5.3
e Fe 78 369 96 344 354 180
L Mn 28 36 74 71 140 68
Ni 0.75 0. 29 1.5 2.36 1.05 0. 38
Pb 2. 86 5.16 7.14 3.45 9.7 5.1
Zn 1.12 1.70 1. 45 1. 45 1. 65 1. 65
Cd 0. 34 0.97 0.33 0.42 0.17 0. 25
Co 0. 84 0.75 1.45 1.03 1. 14 0.59
Cu 20.1 28.00 11. 30 14.12 13.28 9.59
WA e Fe 141 674 184 631 644 315
Mn 50. 6 65.2 138 128 264 124
Ni 1. 28 0. 54 2.65 4.73 1. 89 0.95
Pb 5. 06 9. 50 12. 60 6.16 18. 04 9.14
Zn 1. 87 3.20 2.76 2.79 2.96 3.09
Cd 106 96.0 101 95.1 94.1 107
Co 104 94.2 103 101 96. 1 101
Cu 105 108 101 101 95.2 99.1
W% ) % Fe 98. 2 99.1 108 100 99.0 92.0
Mn 99.1 98.1 104 97.2 103 98.2
Ni 93.2 104 93.1 109 98.0 104
Pb 97.1 101 93.3 97.2 101 98.1
Zn 91. 2 105 105 105 98. 3 104
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