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Abstract

basis and data guarantee for crop cultivation and heavy metal pollution prevention in Zunyi City. [ Method ] This paper investigated and analyzed

[ Objective ] To analyze the heavy metal pollution status of common organic fertilizers in Zunyi City and provide certain theoretical

the heavy metal content data of organic fertilizer samples detected in Zunyi Product Quality Inspection and Testing Institute from January 2017
to June 2021. A total of 494 samples were collected. And the risk assessment of heavy metal pollution in organic fertilizers was conducted. [ Re-
sult] The total exceeding rates of heavy metals Pb, As,Hg,Cd and Cr were 7.5%,1.6%,1.6% ,9.3% and 1. 0% ,respectively,indicating that
heavy metal pollution of organic fertilizers in Zunyi City was mainly caused by Pb and Cd,followed by As,Hg and Cr. By comparing the single-
factor pollution indexes of five heavy metals, it was concluded that the single-factor pollution indexes of heavy metals Pb,As,Hg,Cd and Cr in
organic fertilizers from January 2017 to June 2021 were all less than 1. 0,which was at the non-pollution level. The comprehensive pollution in-
dex of the five heavy metals was less than 0. 7, which was at a safe level. [ Conclusion] The heavy metal pollution of common organic fertilizers
in Zunyi City is in good condition, but the use amount should be controlled well in the application process to prevent the accumulation of heavy
metal pollution, especially the prevention and control of Pb and Cd elements.
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Table 1 Single-factor pollution degree classification standards

TR R ViR
Pollution level ! Pollution degree
1 P,<1.0 EIREHS

2 1.0<P;<2.0 RSy

3 2.0<P,;<3.0 LR TE

4 P;>3.0 RV Y
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Table 2 Nemeiro comprehensive pollution index classification standard

T o TR
Pollution level & Pollution degree
1 P, <0.7 B

2 0.7<P, <1.0 Mo

3 1.0<P, <2.0 ERBETS Y

4 2.0<P, <3.0 G Yy

5 P.>3.0 R TG YL
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2.1 BHBKESERIEST XL 542017 4 1 A—
2021 48 6 ) A HLALAERE bt b 1 4 Jm A B AT 4 11, 25
HEI(F3),Pb &N 26.9~35.3 mg/kg, As S H 4.3~
6.2 mg/keg, Heg £ 7 0.36~0.60 mg/ke,Cd &M 1.3~
2.0 mg/kg,Cr & H 42. 4~66. 3 mg/ke, iA 45 HE BoR,
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Table 3 Statistics of heavy metal detection results

e B i Content//mg/ kg
AEAy Number
Year of samples Pb As Hg cd Cr
A

2017 123 35.3 5.6 0.43 1.7 66.3
2018 108 26.9 4.3 0.48 1.3 50.8
2019 95 30.4 5.2 0.60 1.8 59.5
2020 122 32.1 6.0 0.36 2.0 49.3
2021 46 29.6 6.2 0.55 1.5 42.4
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ARS8 0 AR O 45 1, 2020 4F08 9. 8%, I 5 4F P fe KAHL,
2021 4F [ RAFEARAR, 0 2. 2% (181 1)
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Fig.1 Excessive rate of heavy metal content in organic fertiliz-

ers in different years
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Fig.2 The total excess rate of heavy metals

2.1.1 AHUCEH Pb &, WA HUACE H Ph 45
(F 4)AILIF H,2017—2021 4R HUILRLF Ph AR A5
H 8.1% 7.4% 6.3% 9. 8% 2. 2% , FEFRFE i -4 £ 43 31
A 78.2.71.1.80.5.83.3.68. 4 mg/kg, #5404 @ Pb i@
PRASHURBBRAE P2 & g 2 TR B
2.1.2 AHUER As Ei . WA BULE F As Kl 45
(3 5) AT 1, 20172021 48 A HLAEAH R As 64744 3
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N 1.6%.2.8% .1.1% 1. 6% .0,2017—2020 £EABFRAE S E 1
FIHN 3.3.3.6.2.9.3. 3 mg/kg, 2021 4F LA AR RAG
APUERHH Hg AT DL
2.1.4 AHUEEH Cd &5, WABULEH Cd K4S
(3 7) FTLA H1,2017—2021 447 HLAEA h Cd AR50 31
N 8.1% .8.3% .10.5% .11. 5% .6. 5% , #BHREE i 2 & 4y
MM 4.1.5.1.4.84.6.5.3 mg/ke,
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H0.8%.0.9% 1. 1% 1. 6% .0,2017—2020 4F @ ARAE -4 RAGHAPUILE Cr ASHAE DL, X S i SO i
FHEIMIN 173.7,245.9 201 3 285. 4 mg/kg, 2021 4F A4 HHLIERL Crof bt BUARTEA
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Table 4 Test results of Pb content in organic fertilizer

PEEE R g ARGN PMER mRERTSER

Ay Total Number of E /T | Content Average Average content i 2= s G 2k
Year number of over-standard T:e;;;/e range content of over-standard SD//mg/kg CvV

samples /> samples /4~ e/ mg/kg mg/kg samples//mg/kg

2017 123 10 8.1 12.5~121.3 35.3 78.2 13.46 0.38
2018 108 8 7.4 7.3~135.1 26.9 71.1 15.89 0.59
2019 95 6 6.3 6.2~100.9 30.4 80.5 11.37 0.37
2020 122 12 9.8 11.5~227.8 32.1 83.3 13.24 0.41
2021 46 1 2.2 10.1~68.4 29.6 68.4 9.17 0.31

x5 AMERH As SEHRNER

Table 5 Test results of As content in organic fertilizer

ETISY JEAREE AR b Y IR BRI
AEAy Total Number of E > /j ! Content Average Average content BRI 2= s G 2
Year number of over-standard X(Ee;;;; © range content of over-standard SD//mg/ kg CV
samples /> samples /> rate/r mg/ kg mg/ kg samples//mg/ kg
2017 123 2 1.6 ND~18.3 5.6 17.6 4.45 0.79
2018 108 1 0.9 ND~20.5 4.3 20.5 5.16 1.20
2019 95 3 3.2 ND~24.6 5.2 19.9 4.21 0.81
2020 122 2 1.6 ND~19.8 6.0 18.5 6.71 1.13
2021 46 0 0 0.7~10.3 6.2 — 3.36 0.54
TE :ND FRoR A
Note : ND means not detected
x6 HYEH S Hg SERNER
Table 6 Test results of Hg content in organic fertilizer
EYSY B A b EE S FEE R AR A
Ay Total Number of Exe /]‘ Content Average Average content R 2= s 2
Year number of over-standard T:e;;;/e range content of over-standard SD//mg/ kg CV
samples /> samples /> rate// 7o mg/kg mg/kg samples//mg/kg
2017 123 2 1.6 ND~3.5 0.43 3.3 1.29 3.00
2018 108 3 2.8 ND~4.1 0.48 3.6 1.14 2.38
2019 95 1 1.1 ND~2.9 0.60 2.9 1.21 2.02
2020 122 2 1.6 ND~3.7 0.36 3.3 1.05 2.92
2021 46 0 0 ND~1.4 0.55 — 0.98 1.78
1 :ND FRARA
Note : ND means not detected
x7 FHERS Cd EERNER
Table 7 Test results of Cd content in organic fertilizer
[RTOSN TR A o 4 g e PR EE AR A
bR
Ay Total Number of Fxcessi Content Average Average content i 2= SRR
Year number of over-standard xte;;;\l/e range content of over-standard SD//mg/ kg CV
samples /> samples /> rates7 e mg/kg mg/kg samples//mg/ kg
2017 123 10 8.1 0.2~8.1 1.7 4.1 3.83 2.25
2018 108 9 8.3 0.4~11.9 1.3 5.1 4.10 3.15
2019 95 10 10.5 ND~9.5 1.8 4.8 3.56 1.98
2020 122 14 11.5 ND~13.1 2.0 4.6 2.98 1.49
2021 46 3 6.5 0.2~7.8 1.5 5.3 3.13 2.09

1 :ND RIR ARG
Note :ND means not detected
WS RZEOT, A S Hg F Cd BF REKRT 1,08 RREGEZER R, RUE T HAVUIEEhE SR As,
FHRASR " P I Cr 285 BN TR, As RRAEGIFIZE  He Cd S Sk, MR 48 Pb A1 Cr S A
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x8 BHERSP Cr FERNER
Table 8 Test results of Cr content in organic fertilizer
[ZIY 8 BRI AL EL b pse SR R
Ay Total Number of E BV Content Average Average content P e 2= AR
xcessive - )
Year number of over-standard te)/% range content of over-standard SD//mg/ kg CV
samples /> samples /> rate/rr mg/kg mg/kg samples//mg/ kg

2017 123 1 0.8 16.2~173.7 66.3 173.7 15.8 0.24
2018 108 1 0.9 13.7~245.9 50. 8 245.9 18.2 0.36
2019 95 1 1.1 14.1~201.3 59.5 201.3 13.9 0.23
2020 122 2 1.6 17.1~371.0 49.3 285.4 21. 1 0.43
2021 46 0 0 18.3~97.4 42.4 — 10.4 0.25

T :ND FORARAG

Note :ND means not detected
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(2017—2021 48 ) A HLHLRIE ity v i 4 s An 0 28 SRS df o
3R A AR B B R 5 G Y B IR S AR B (P, ) RN
WP LTS YRR (P ) IR B 5% AR5 G 7 b i
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Table 9 Heavy metal pollution index

LASEREE S (0]

AR WS 25 G
Year Pb As Hg cd Cr TSHEE(Ps)
2017 0.71 0.37 0.22 0.57 0.44 0.60
2018 0.54 0.29 0.24 0.43 0.34 0.46
2019 0.61 0.35 0.30 0.60 0.40 0.54
2020 0.64 0.40 0.18 0.67 0.33 0.57

2021 0.59 0.41 0.28 0.50 0.28 0.51
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