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70.03~2.45 mg + kg™', F¥J0.40 mg - kg™'; Hg %
4 0.01~1.94 mg * kg™, FH 036 mg * kg5 As %
1 4 0.02~22.61 mg - kg™, F16.67 mg - kg'; Pb
& B 0 0.25~47.85 mg - kg, F 19934 mg - kg';
Cr & 0 060~5847 mg « ke, “F3 1571 mg - kg'';
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T1 £ 54 0.01~0.57 mg - kg™, F370.16 mg - kg™';
Ni F 54 0.18~25.27 mg * kg™, F 6.06 mg - kg™';
Co #1847 0.03~10.34 mg * kg™, “F4#41.33 mg « kg'';

V&N 0.01~71.13 mg - kg™, FH835mg « kg';
Cu F 4 0.03~52.12 mg - kg, F34 8.61 mg - ke'';
Zn EHN 0.94~364.2 mg - kg, FH 5206 mg - ke
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HABRER (A iEAEHL - THLERE ) P Cd. Hg.
As. Pb il Cr BYFRMEZERZ L CAPL - TTHLEIRIE
KLY (GB 18877—2020 ) X} 45 ML - TCHLE AL i ix
5 M E SRR AR A8 2, X—BR MR Bt
IR E AR E S S R e LA e, —J5 T,
AIRIpRE A B 4 A PR AR fEAR S —; S—
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JAE 2 A e —E WU 2 L BRI H T B A

Cu Fll Zn 58 4 & IR EARE, A 05T S a1 E M
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*x1 BERAELERERE (mg - kg")

AL 51 Cd  Hg As Pb Cr Tl Ni Co v bR
TeALIE <10 <5 <50 <200 <500 <25 <600 <100 <325 GB38400—2019
HABRE R <3 <2 <15 <50 <150 <25 <600 <100 <325 GB38400—2019
HHLCE <3 <2 <15 <50 <150 NY/T 525—2021
JERIRA P - TCHLE TRACEL <3 <2 <15 <50 <150 HG/T 5933—2021
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<10 =5 =50 =150 =500
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TRACKEY (CHG/T 5933—2021 ) 5 4x @ & & i BRAE
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( GB 38400—2019 ) X} H 4 J& i PR ZEK e (AL -
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K R HE RGeS ES BN ES
MR ek A EY R AR 2K ) (GB 38400—
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AR 4R R S B “TeHLIEREY 1
FRUERRAE, AHUIEFIA L - TTHLUE IR h 4 & 1)
FRAES IEH PR HABRERE” BOARERR (., M98 %t
FbZE AT, A R ah IR sR Cd, Hg, Ph, Cr. TI,
Ni. Co Ml VY& B EARMERRMEZ N, AL, 4
B WA . CHLE A ARAA LIRS As A5 Rt
FRUERRMEZ N, A HL - oL TR AE Hh A AR
TETE As ARG . R b, AW I8 Al B 88
AN FE FH R A IERE & A 2 AR L AR
bR, BRER227%, M MIEMEE, Al -
THUR RN bR i, R 40%; HABRY & IR
HIUBAR, NESEMMIE, As BhiREE, N
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3.3 ¢ HHH FH T o A rh B 4 TS e KU

HRAE TR S AN EE TN, A R R R A e
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am B P 4 S T REX A FH R G P A s Y AN T 20

B A DIFFEEFE A T R GE R A A2 i 35 A
TESBSBMMAIS, Ha 45 DF5cs & m
o Cd 15— BRI A VUIEEH . T €
2 SRR, KA I AR AT RER I HT R Cd
(48 DA% Cd B4 3k, TR 24 U B4 i,
KA Rl FIA 3 i T +38h Cd. Ph. Zn %53
SN e, ARSI, AT E SR Cd
VE R GRS R ShibRic e 7, BHe
e SR g i, KIS RIREAC )7 X REAS 1 — E TR
JE FARSE Cd. Ph AT As 9 E4E, WA T He
o e Y pr s, RIMERT AR AR
KR, trTRED F 4 JE A B B R 7 IR Ak
i, SEUIEY T ESE S R,

ZE L OTAL, FEVEANY R A I o R 4 8 A KU I
NEEE BRI IE P E AR & Mt =R it
NEBHE SRR, — 7 AT IR Sk, il A B
RIS ) 7 ot I o B 4 PR AR I T AR A T, AR
Sk EREHl RS RIEAR I @A 55— mikt T
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i I Y A AEHE AL TP G R A S, PR AR
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(1) AN TN Co A A, 1 Z&UNE Hh H At
9 i 8 4 & DA R HA R AR 11 R R A R A
o I E A B AR R IEEE R & 2 S
WK, TUFN Cr Ry A58 5, HoAth 8 43 J 34 Sy o A2
o AFFESEHESESRERER, FENE
i) PR 28 2 — A P p AR A S5Ok, BRAE . A LR AN
AL - AU 45 T 4 e & i s A e o

(2) FREAS [Flhm v Hous s o A 4 I % 1 PR
MEORIAAEZE o Rl CIER A A FY R
35K ) (GB 38400—2019 ), FrA wdh B Cd .
Hg. Pb, Cr. TI. Ni. Co Fll V [ 3% i ¥4 78 A 1 FR
E2 N, ZE, #E, B, TILE A IERE U
W As [ I TEAR IR 2 ), A HL - Johl
SARNETA 40% FEAEAE As AR .

(3) 7 b B PP o 4 T REXTAR F R 58 7 A T
YORT 20, FEVEA R b 8 B 4 KU R,
LA IR IR E A E i sy =L Rt Ae
B SRR ZR B3
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Analysis and evaluation of heavy metal contents in commercial fertilizers commonly used in agricultural fields of
Fujian province

LIN Cheng-qi" > *, WANG Wen-qi', HUANG Hua-bin" > *", WANG Yan-yun', WANG Yan' (1. College of
Environment and Public Health, Xiamen Huaxia University, Xiamen Fujian 361024; 2. Key Laboratory of Fujian
Universities for Environmental Monitoring, Xiamen Fujian 361024; 3. Xiamen Environmental Monitoring Engineering
Technology Research Center, Xiamen Fujian 361024 )

Abstract: In order to research the contents and risks of heavy metals in commercial fertilizers commonly used in agricultural fields
in Fujian province, the samples of commercial fertilizers commonly used in agricultural fields in Fujian province were collected,
and the contents of eleven heavy metals (cd, Hg, As, Pb, Cr, TI, Ni, Co, V, CuandZn ) were determined by inductively
coupled plasma mass spectrometry ( [CP-MS ) and atomic fluorescence spectrometry ( AFS ) . The heavy metal contents in different
commercial fertilizers were analyzed and evaluated according to national standard limits. The results showed that Tl and Co were
not detected in nitrogen fertilizers, while other nine heavy metals were detected in nitrogen fertilizers and eleven heavy metals were
detected in other fertilizers. The heavy metal contents in different commercial fertilizers varied considerably, with Tl and Cr showing
moderate variation and all other heavy metals showing strong variation. The contents of heavy metals in phosphate fertilizer, organic
fertilizer and organic-inorganic compound fertilizer were relatively higher. The As content in 40% of the samples of organic-inorganic
compound fertilizers exceeded the limit values specified in the Limitation requirements of toxic and harmful substance in fertilizers
( GB 38400—2019 ), while the contents of other heavy metals in organic-inorganic compound fertilizers and all heavy metals in
other fertilizers were within the limit values. The contents of heavy metals in different types of fertilizers varied greatly depending
on the raw materials used in their production and should be strictly controlled at source. The heavy metals in the studied fertilizers
were generally at a safe level, however, the potential contamination of agricultural systems caused by heavy metals in commercial
fertilizers cannot be ignored. Considering the accumulation characteristics of heavy metals, more attention should be paid to the
potential contamination of Cd, Hg, As and Pb in terms of heavy metal content, fertilizer application method and duration of

application.

Key words: heavy metals; commercial fertilizer; evaluation; agricultural fields; Fujian province
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