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Analysis and Evaluation of Heavy Metal Contents in Tobacco Fertilizers of
Jiangxi Province
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Abstract: In order to access the quality and safety of tobacco fertilizers commonly used in Jiangxi Province, calcium magnesium
phosphate, magnesium fertilizer, potash fertilizer, boric fertilizer, organic fertilizer, organic-inorganic compound fertilizer and special
tobacco fertilizer were collected and the contents of As, Cd, Cr, Cu, Hg, Ni, Pb and Zn in these fertilizers were determined by
ICP-MS. The Nemerow index method was used to evaluated their quality. The results showed that the contents of heavy metals in
tobacco fertilizers of Jiangxi Province were at a safe level, although the variation was large. Heavy metal contents in calcium
magnesium phosphate, organic fertilizer and organic-inorganic compound fertilizer were relatively high in general, but Cr content in
calcium magnesium phosphate and As content in organic-inorganic compound fertilizer exceeded the limits. The contents of heavy
metals in magnesiumfertilizer, potashfertilizer, boric fertilizer, organic fertilizer were low. Analysis of variance revealed that there
was significant difference among Cr and Ni concentrations in calcium magnesium phosphate, Cd and Hg concentrations in organic
fertilizer, Zn concentrations in organic-inorganic compound fertilizer with other fertilizers.
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[13-15]
16]
el 0.18 mm
[17-19]
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20-21) 05¢g 0.0001 g
[28-31] 4 mL 1 ml
50
mL ImL 0.5 mg/L Rh
ICP-MS As Cd Cr Cu Hg Ni
7
Pb Zn
1.3
SPSS 14.0
2.1 As
1.1 1 As
2013 7.04+9.82 mg/kg 1.2%
80 7 -
10 As 5
16 7 13 - 22 cd
10 17 2 Cd
0.26+0.42 mg/kg
1 As
Table 1 The content of As in different fertilizers
/ / / / / /
/ (mg-kg") (mg-kg") (mg-kg") (mg'kg") (mg-kg") (mg'kg") /
- 10 6.60 126.54 7.93 22.03a 39.30 5032 1
7 1.26 45.03 22.88 20.45a 18.23 5033 0
13 0.69 10.69 2.31 3.87b 4.14 15041 0
17 0.017 8.71 1.06 2.54b 3.01 508321 0
7 0.042 0.32 0.11 0.17b 0.12 50821 0
16 0.006 0.37 0.10 0.15b 0.13 501331 0
10 0.023 0.20 0.062 0.074b 0.054 501331 0
5%
2 Cd
Table 2 The content of Cd in different fertilizers
/ / / / / / /
(mg-kg") (mg-kg") (mg-kg") (mg-kg") (mg-kg") (mg-kg") /
13 0.026 2.11 0.64 0.82a 0.71 304 0
- 10 0.054 0.72 0.42 0.39b 0.20 10821 0
7 0.069 0.90 0.23 0.35b 0.31 108331 0
17 0.002 0.78 1.06 0.12b 0.19 108321 0
10 ND 0.28 0.021 0.068b 0.091 108331 0
7 0.040 0.36 0.010 0.059b 0.13 10833 0
16 ND 0.17 0.020 0.046b 0.054 10833 0
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Cd 2.5 Hg
Cd 5 Hg
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Table 3 The content of Cr in different fertilizers
/ / / / / /
/ (mgkg") (mg-kg") (mgkg") (mg-kg") (mgkg") (mg-kg") /
7 15.59 751.60 44.50 269.69a 405.66 500033 1
13 5.97 69.82 13.05 18.06b 16.90 150834 0
- 10 4.35 15.44 11.74 11.67b 2.78 500032 0
17 0.24 16.14 6.29 6.35b 4.40 500032 0
16 0.48 12.90 4.80 4.74b 4.03 500033 0
7 0.43 5.75 1.25 1.86b 1.81 500033 0
10 0.30 1.47 0.79 0.85b 0.32 500033 0
4 Cu
Table 4 The content of Cu in different fertilizers
/ / / / / /
/ (mg-kg") (mg-kg") (mg-kg") (mg'kg") (mg'kg") (mg-kg")
7 7.18 413.95 25.90 84.71a 146.86 - -
13 3.57 89.02 26.07 33.11ab 21.85 - -
17 0.24 32.72 1.29 5.28b 9.59 - -
- 10 4.04 27.07 8.38 10.61b 6.67 - -
16 0.48 12.90 0.21 1.25b 3.51 - -
7 0.050 2.93 0.15 0.83b 1.21 - -
10 0.024 0.46 0.10 0.14b 0.13 - -
5 Hg
Table 5 The content of Hg in different fertilizers
/ / / / / /
/ (mg-kg™) (mg-kg™) (mg-kg™") (mg-kg™) (mg-kg™) (mg-kg™")
13 0.19 0.75 0.35 0.42a 0.19 204 0
7 0.018 0.39 0.15 0.15b 0.13 5033 0
- 10 0.012 0.18 0.054 0.10b 0.11 5032] 0
17 0.022 0.16 0.041 0.060b 0.05 5821 0
16 0.009 0.11 0.040 0.053b 0.030 5831 0
10 ND 0.050 0.022 0.030b 0.024 5831 0
7 ND 0.062 0.032 0.031b 0.020 5831 0
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6 Ni
Table 6 The content of Ni in different fertilizers
/ / / / / /
/ (mg-kg™) (mg-kg™) (mg-kg™") (mg-kg™) (mg-kg™) (mg-kg™") /
7 9.75 2518.83 18.26 514.56a 950.69 - -
13 3.98 23.49 8.53 10.30b 6.02 - -
- 10 5.08 15.39 7.22 7.86b 2.80 . .
17 0.080 5.36 2.25 2.46b 1.64 - -
7 0.002 4.53 0.60 1.74b 1.91 - -
16 0.037 1.05 0.43 0.43b 0.37 - .
10 0.24 1.02 0.48 0.56b 0.29 - -
Ni 2.9
27 Pb GB/T
23349—2009
7 Pb
5.77+7.25 mg/ke NY 525—2012
Pb - GB 18877—2009 -
Pb
- Pb
2.8 /n
9
8 /n
234.00-4:460.89 mg/kg 0.024~0.141
_ 7n - AS Cd
6 Hg Pb Cr H
7 Pb
Table 7 The content of Pb in different fertilizers
/ / / / / /
/ (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) /
7 3.30 46.70 17.54 16.62a 15.54 2001331 0
13 2.22 36.55 13.33 14.44a 12.65 50834 0
- 10 1.64 16.97 8.21 7.92ab 4.49 1500321 0
17 0.12 5.21 0.60 0.97b 1.26 1508321 0
16 0.04 0.67 0.15 0.25b 0.22 2000331 0
10 0.02 0.21 0.10 0.10b 0.05 2008331 0
7 0.008 0.24 0.06 0.091b 0.09 2008331 0
8 Zn
Table 8 The content of Zn in different fertilizers
/ / / / / /
/ (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™") (mg-kg™") (mg-kg™) /
- 10 81.96 2588.41 1346.59 1269.80a 798.96 - -
13 10.31 310.43 108.56 157.49b 102.75 - -
7 0.16 836.38 1.11 126.12b 313.36 - -
7 13.31 274.65 35.96 67.43b 92.82 - -
17 0.31 22.30 11.68 12.83b 11.08 - -
10 0.41 9.11 0.96 2.43b 3.16 - -

16 0.12 11.45 1.08 1.91b 2.70 -
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9
Table 9 The single and comprehensive pollution index of different fertilizers
Pi P.
As Cd Cr Hg Pb B
0.409 0.035 0.539 0.030 0.083 0.411
0.001 0.007 0.002 0.006 0.0005 0.005
0.003 0.005 0.009 0.011 0.001 0.009
0.003 0.006 0.004 0.006 0.0004 0.005
0.258 0.273 0.120 0.210 0.289 0.261
- 0.441 0.039 0.023 0.020 0.053 0.322
0.051 0.012 0.013 0.012 0.006 0.038
0.141 0.026 0.088 0.024 0.038 0.109
[41] [42] [43] Cu
0.109 0.005~0.411 Zn Cd
Hg
- = 2
3
Zn Cd Hg
[29]
Cr Cu Zn
(331 Cr
Cu Ni Pb Cr
Zn
[20-21,24-25,31,44]
Cu Zn 1.7%
5.1% Cr Zn (2l
Cu Zn Ni
(36] Cu Zn
[37]
[45] -
[22]
2
- /n .
Cu Zn Ni
4
Cr -
[38] [39-40]
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