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Abstract : Seventeen compounds of polycyclic aromatic hydrocarbons (PAHs) in Ipomoea aquatic potted in
paddy soil fertilized with municipal sludges and chemical fertilizer in greenhouse were determined by GC/
MS. The results showed that the total contents of PAHs ( 2 PAHs) in Ipomoea aquatic (aboveground)
grown in varied treatments ranged from 0.414mg/kg to 5.404mg/kg, decreased in the order of Foshan
sludge + fertilizer (5.404mg/kg) >Guangzhou sludge + fertilizer (2. 291mg/kg) >fertilizer (1. 961mg/
kg) >Guangzhou sludge (1.339mg/kg)>Foshan sludge (0.747mg/kg)>control (0.414mg/kg), and the
contents of carcinogenic PAHs compounds ( 2 PAHs....) were between 0. 068 mg/kg and 0. 944 mg/kg,
decreased in the order of Guangzhou sludge + fertilizer (0.944mg/kg) > fertilizer (0.372mg/kg) >
Foshan sludge 4 fertilizer (0. 338mg/kg) >>Foshan sludge (0. 311mg/kg)>Guangzhou sludge (0. 224mg/
kg) > control (0.68mg/kg). Bioconcentration of PAHs in Ipomoea aquatic fertilized with sludges and

fertilizer increased to a different extent compared with control, nearly one times to six times higher for Z

PAHs, and three times to six times higher for 2 PAHscu.. The contents of 2 PAHs, 2 PAHs e » and

most PAHs compounds in roots were all lower than those of which in plant (aboveground). Contents of
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different PAHs compounds in each treatment of Ipomoea aquatic varied significantly, only one or several of
PAHs compounds usually belonging to 3-benzene ring or 4-benzene ring compounds such as phenanthrene,
fluoranthrene, anthracene,benz(a)anthracene were predominant, while those compounds belonging to 2-
benzene ring, 5-benzene ring, and 6-benzene ring were usually minor or even under detection limit, which
displayed different distribution patterns of PAHs compounds.
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Table 1 The properties of municipal sludges and soil
ECys CEC pH (C =
Items (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mS/cm)(cmol/kg) =2.5:1)

® 298.49 29.60 13.35 21.43 125.38 1392.64 4712.00 1.9 — —
@ 354.11 24.98 26.82 10.28 123.71 1461.55 6355.17 2.25 — —
® 25.72 1.32  0.38 15.60 14.98 44.79  119. 38 0.22 9.13 6.15
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ULTRA Scientific, Inc. , North Kingstown; RI. .
1.2.3 GC-MS GC/MS U. S. EPA 97001 . HP 5890 1 ;
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0. 615ml/min. 245kPa; . 1pl, 45 C—>200C
(6.0 C /min)—>300 C (8.0 C /min); :250 C 5 :280C, :3. 00min;
:39. 33min, (ED; :1800eV 5 50~
550amu, GC-MSD(5972A HP) .
s (Pripol. L ,Nbs75k. L) s 80% ,
. . C -dw
65.42% ~87.74%.,
2
( ) C :90. 42be ( ). 135. 34a( )\
131.09a ¢ ).135.78aC  +  ).99.10bcC ) 120.64aC  + )
.p=0.05), PAHs 2
2.1
17 PAHs ( D) PAHs)  0.414~5. 404mg/kg ,
+ >+ > > > >, ,
> PAHs 1~2 > PAHs 4,
> PAHs
> PAHs s + > PAHs
2.76 7.23 .+ > PAHs
1.17 .71
PAHs ( 2 “x7) ( D) PAHsw)  0.068~
0. 944mg/kg . D) PAHs . + > PAHs..
>1PAHs  40% . 6% ~20%. > PAHs .
+ > > + > > > . ;
> PAHs. 2~4 > PAHsun .47 +
> PAHsun , + > PAHs..
2.2
2, N C N (k)
. (ghi . (1,2,3-cd) +
. ) )
. + . + . 14,13 12

s 11 . 9



7 : (PAHs) 1039

NN @ 0O, 0. 50mg /kg ., 0.10mg/kg.
0. 05mg/kg 2- N (k) (@) .
+ , + . 9 +
, 3.442mg/kg  1.354mg/kg. s N

PAHs (2 ) s 3 3

o + ) +

s . (a)

, 0. 078~0. 099mg /kg ( + ),
RERE

2 PAHs (mg/kg )

Table 2 Contents of PAHs in Ipomoea aquatic and its roots (mg/kg D. W.)

Jr
+ . o
Foshan Foshans sludge G I Guanghzou o
No. Compounds Control Fertilizer oshan Fos ans's' udge Luangzhou sludge + Roots
sludge +fertilizer sludge =
fertilizer
1 Naphthalene (2)° Nd© Nd Nd 0. 006 0. 001 0. 004 0.015
Zoow 0.016 Nd Nd 0.097 Nd 0.003 Nd
2-chloronaphthalene ’ ’ ’ ’
3 Acenaphthylene (2) 0.012 0. 006 Nd 0. 025 0.013 0.012 0. 005
4 Acenaphtnene (2) 0. 005 Nd Nd Nd Nd Nd 0.014
5 Fluorene (2) 0. 005 0.007 Nd Nd 0. 001 0.009 0.008
6 Phenanthrene (3) 0. 046 0.568 0.116 1. 354 0. 055 0.314 0.022
7 Anthracene (3) 0.012 0. 369 0. 057 0.135 0.161 0. 053 0.002
8 Fluoranthrene (3) 0. 251 0. 635 0.263 3. 442 0. 881 0. 946 0.027
9 Pyrene (4) Nd 0. 005 Nd 0. 008 0. 004 0. 006 0.010
P =Wy
10 (@) () 0. 007 0.151 0.121 0.217 0. 052 0.334 Nd
Benz(a)anthracene
11 O Chrysene (4) 0.014 0.077 0. 029 0.038 0. 054 0. 457 Nd
12 (b) “ Nd 0.003 0.003 0. 009 0. 006 0. 004 Nd
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(k) CY)
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16 . (a,h) ) 0.023 Nd 0.001 Nd 0. 004 0.001 Nd
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hid*
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Benzo(ghi)perylene
2 PAHs® 0.414 1.961 0. 747 5. 404 1. 339 2.291 0.178
Z PAHsca© 0. 068 0.372 0.311 0.338 0. 224 0. 944 0.075
D) (PAHs)—;/ > (PAHs)-,75.10 4.20 1.40 14. 62 4.88 1.41 1.24
® : i @ 3 3 Nd: . 0.007pg/kg; @
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Fig. 1 Distribution patterns of PAHs in Ipomoea aquatic of different treatment
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