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Abstract : Organic pollutants such as polycyclic aromatic hydrocarbons ( PAHs) in agricultural fertilizers are new problem deserved
more study . Eight kinds of organic pollutants including 43 compounds classified as US EPA priority pollutants in twenty one
agricultural fertilizers which were universally used in China were determined by Gas chromatography mass spectrum ( GG MS) . Three
kinds of organic pollutants including more than 5 compounds were detected in most fertilizers , composing mainly of phthalic acid esters
(PAEs) , nitrobenzenes ( NBs) and polycyclic aromatic hydrocarbons( PAHs) . There were 26 compounds detected in at least one
fertilizer , five of the m especially PAEs detected in most fertilizer and even in all fertilizers . Benzo(a) pyrene , a strongly carcinogenic

compound was detected in two fertilizers. Higher concentrations of compounds were determined in those fertilizers such as multi

function compound fertilizers and coated fertilizers .
Key words :agricultural fertilizers ; organic pollutants ; soil pollution ; food safety

’ 21 >
(.21 ( PAHs) ( 1).
, (347 1.2
(D) 20g,
, 100mL / (1:1, )
0571 24h . ,
s 50r/ min 1 mL,
2 ( ) > bl H
[8~10]
, GC/ MS (2) -dyp
8 43 US EPA -
:2004-01-28 ; :2004-11-10
: ( 02112) ;
(021011, 036716) ;
(01C21202,03 A20504,03C34505) ;
1 ( 01-20) ; (Z02004)

(1965 ~), , , , ,
.E- mail :tchmo @jnu .edu .cn



3 199
1 / %
Table 1 Fertilizers analyzed and their basic features/ %
N P, O; K, O
21
25 .4
1 46
2 46 .3
PRM 25.5
16 20 SO; 2:20 %
P,0s + N 260 %
18
12
1 K,0257% H,0<6 %
2 21
15 6 8
15 15 15
17 8 Ca/ Mg/ S :20 %
15 15 15
3.15 15 15
17 5 15
( Os mocote) 14 13 13
Luxecote N+ P,05 + K,0:36 %
MgSO, 270 %
10 2.5 6 Ca/ Mg/ Zn/ Fe/ Cl/ Mn/ Cu/ S/ Mo/ B/12 % / /
-ds - s ( -dy) 76.25 % ~83.84%.
’ 2
( PAHs) . ( PAEs) . .
. . . 8 2.1
43 US EPA“ 7 “
7 . ULTRA ( 2),21 1 6
Scientific, Inc., North Kingstown; RI. 7 ( N N
(3) GC/ MS GC/ MS N . )
US EPA 8270C (e HP 5890 5 ’ 4 ( 1
II; HP 5972 A. :HP-1 25m % R Luxecote) 1 2
0.22mmx 0.11pm; ;
35kPa, 0.615mL * min ', ( )
245kPa; s 1pL.
45°C - 200C(6.0C/ min) »300C 21 15 13 10
(8.0 C/ min) , 1250 C, 8
280 C; : 3.00min; 200p¢/ kg ’
39.33 min. ( ED) ; 3 000pg/ ke . ’
:1800e 'V, 150 ~ 1 ( )
550u. GC MSD(5 972A (2.35ug/ ke) .
HP)
, ( Pripol . L,
Nbs75k .L) , ’
80 %, ’

9 764.57ng/ kg 2 794 .80pg/ kg
897.10pg/ kg, N
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138.02 ~ 241.53pg/ kg
(438.25ng/ kg) (246.52ng/ kg) : > > > >
(18.23pg/kg) > >

(216. 21 ug/ ke) . , 2.2
2 /ugrkg™!

Table 2 Total concentrations of varied kinds of organic pollutants in agricultural fertilizers/ pg* kg ™'

PAEs PAHs
1 ND ND ND 3.86 0.77 32.01 29.70 ND
2 ND ND ND 11 .74 ND 9 .32 45 91 ND
5.54 ND ND 8.79 18 .23 63 .83 216 .21 5.54
ND ND 2.35 58 .01 ND 13.33 38 .81 ND
2 .31 ND ND 8 .87 5.78 66 .34 457 .05 8.10
ND ND ND 189 .68 ND 5.10 20.95 ND
0.44 ND ND ND ND 8.75 42 .90 ND
5.92 ND ND ND 31 .02 0 311 .59 3.14
ND ND ND ND 0 0 710 .67 ND
1 52.10 ND ND ND ND ND 237 .36 ND
2 ND ND ND ND ND ND 7.97 ND
ND ND ND 5.22 8.16 24 .15 46 .02 10.77
ND ND ND 438 .24 ND 246 .51 191 .73 ND
ND ND ND 107 .68 ND 3.52 1.17 7.34
ND ND ND 4 .34 0.29 9.55 61 .96 79 .04
ND ND ND ND ND ND 8.50 ND
3.15 3.53 ND ND ND ND 14.94 54 .05 0.27
ND ND ND 7.09 ND ND 49 .94 3.12
Luxecote ND ND ND ND ND 3.56 196 .10 ND
241 .53 ND ND 897.10 207 .02 9764 .57 2794 .80 138.02
6.24 ND ND 8 .32 ND 7 .49 2.50 0.83
21 2~15 2,60
« 3, 5 R 438.25ng/ kg 246.51ng/ kg .
43 26 1
10 , , .
1 (2- )
, . . , 2,6
5~8 . (a)
, 3 4 . 2 , 2.05png/ kg
3 . 5.22ng/ kg . 17 (1,
2- J€,3- N d,2 .4 N
. (2 ) 4 4 .
v (2 ) 2,6 N o\ . . .
(2 ) 2- (1,2,3-cd) [a,h]
, , [ ghi J3k)
2,6 9 764.57ng/ kg, . (2-
1 966. 72pg/ kg, ) N 2,6 .
(2 ) 800pg/ kg . . (2 )
. N N , ng/ kg

, ., 100pg/ kg ,
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Table 3 Concentrations of individual organic pollutants in agricultural fertilizers/ pg* kg ™'
1 2
(2- ND ND 5.54 ND 2.31 ND 0.44 5.92 ND 52.10 ND
(2- ND ND ND 2.35 ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
3.86 11.74 8.79 58 .01 8.87 189 .68 ND ND ND ND ND
0.77 ND 18.23 ND 5.78 ND ND 31.02 0 ND ND
2.4 ND ND 10.42 ND ND ND ND ND ND ND ND
2,6- 32.01 9.32 52 .42 13.33 66 .34 5.10 8.75 0 0 ND ND
ND ND 0.98 ND ND ND ND ND ND ND ND
5.01 8.28 0.98 15.68 5.78 3.96 5.25 ND 92.70 86 .84 4.48
ND ND 0.65 ND 1.16 ND ND ND ND ND ND
18.13 29 .68 94.10 17.25  303.93 12 .46 21.89 175.66 617.98  52.10 1.74
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND 0.25
y (2- 6.56 7.94 120 .48 5.88 146 .18 4.53 15.76  135.93 ND 98 .42 1.49
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
ND ND 1.95 ND ND ND ND ND ND ND ND
ND ND 1.30 ND 2.31 ND ND 1.04 ND ND ND
ND ND 1.30 ND 2.70 ND ND 1.04 ND ND ND
ND ND 0.32 ND 1.54 ND ND 0.70 ND ND ND
ND ND 0.65 ND 1.54 ND ND 0.35 ND ND ND
[a] ND ND ND ND ND ND ND ND ND ND ND
y:2 ND ND ND ND ND ND ND ND ND ND ND
[b] ND ND ND ND ND ND ND ND ND ND ND
[k] ND ND ND ND ND ND ND ND ND ND ND
[a] ND ND ND ND ND ND ND ND ND ND ND
3.15 Luxecote
(2- ND ND ND ND ND 3.53 ND ND 241 .53 6.24
(2- ND ND ND ND ND ND ND ND ND ND
ND ND ND 0.87 ND ND ND ND ND ND
5.22 438 .24 107 .68 3.47 ND ND 7.09 ND 897.10 8.32
8.16 ND ND 0.29 ND ND ND ND 207 .02 ND
2.4 ND ND 3.52 ND ND ND ND ND ND ND
2,6 23 .83 246 .51 ND 9.55 ND 14.94 ND 3.56 9764 .57 7.49
0.35 ND ND ND ND ND ND ND ND ND
3.59 82.17 ND 3.47 1.10 11 .68 ND 4.57 ND 1.25
0.33 ND 0.29 ND ND ND 0.28 ND ND ND
21 .54 27 .39 0.59 24 .61 3.29 28 .25 24.97 68 .58 1966 .72 0.42
0.65 ND ND 1.45 1.64 ND ND ND 34.50 ND
1.30 ND 0.29 3.47 ND ND ND ND ND ND
) 2 18.60 82.17 ND 28 .95 2.47 14.12 24 .68 122.95  793.59 0.83
ND ND ND ND ND 0.27 ND ND ND ND
ND ND ND ND ND ND 0.57 ND ND ND
0.98 ND ND ND ND ND ND ND ND ND
ND ND 0.29 ND ND ND 0.57 ND ND ND
ND ND 0.29 ND ND ND 0.85 ND ND ND
ND ND 0.29 3.76 ND ND 0.57 ND 69 .01 0.42
ND ND 0.29 1.74 ND ND 0.57 ND ND 0.42
[a] ND ND 1.17 35.61 ND ND ND ND ND ND
P2 ND ND 2.05 33 .88 ND ND ND ND 69 .01 ND
[b] 2.28 ND 0.88 2.03 ND ND ND ND ND ND
[k] 2.28 ND ND 2.03 ND ND ND ND ND ND
[a] 5.22 ND 2.05 ND ND ND ND ND ND ND
1) ND , :0.02pg/ kg ;07 0.
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