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Abstract: A total of 20 surface(0~20 cm) soil samples covering the whole urban areas of Jinhua were collected to analyze the seven indi—
cators of PCB congeners (PCB28, PCB52, PCB101, PCB118, PCB138, PCB153, PCB180). The PCB residues concentration ranging from
0.111 pg-kg™ to 2.688 wg-kg™'(dry weight ), determined by a gas chromatography tandem mass spectrometry, was lower than that of the most
of the cities around the world. Compared to the other cities in China, the PCB homologue composition and the distribution herein were similar.
The results that tri— and tetra—PCBs were the main compositions of detected PCBs indicating the source of residues was #1 PCB which used to
be popularly produced and used in the country. However, there were also some evidences of the pollution of #2 PCB or imported PCBs. The
median concentrations of PCBs in samples from industry regions were obviously higher that of farmlands and parks. Combined the result of
principal component analysis that 12 samples from three different functional regions assemble together suggested that the source of PCBs was
the industry regions, and air transport might be the main way to dissipation over the city. It was also observed that the concentrations of PCBs
in soil samples from farmlands were higher than that from parks, and it might be result from the difference of plants which could also adsorb
the pollutions such as PCBs on the land that the plants on the farmlands will be harvested sometime and left the soil exposed in air, while the
vegetation in parks always protect the soil from the direct air pollution.
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Figure 1 Sampling map of urban soils in Jinhua
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Bt (2l >98% , f8 1% Dr),

PR S bE IE O R TR R R AN L Sk
TIEEY N el , H R JOK B BR B AE 8 TR 28 300 °C
Ht 4 h, 355 B AE 1+ (Flrolisi 60~100 H , &584%) , f#i
T 650 CHE 4 h, THEZRHBAG , 8 100 g 55 Bt
+IA 5 g K, B EREEA.

1.2.2 AiAbEALER

HERFRI bR 3R 20 g, A BIKCRIE R
PCB15,PCB209 FIAFR4) PCB198, JRAIJG LITELRA
HE MEILE, AR KIEIEH . 2L 100 mL IEC k-
TEAR L1 B HOIBURTE 60 CKIE TG E
B 24 h, SRR Z VIRERGEEREE EY) 5 mL, I
BT b, R AR IR E P ER N 4 mL, WA
FRmEAL , KUK LA S%EALE K IS IR A DA, JEK A
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WIS Bt A (T E LKIKEES 1 em oK
BiREN, 4 g 3R B BAE+ 1 om TKBRERGN), FHFFLE
e, B 40 mL IE 24— ZBR ZBE (99:1, R H ) vk
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(S PR P
1.2.3 {885
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{23 1 min, H-L) 10 C-min? F = 280 °C, {%£3F 6 min,
A HELESR, TN 1.0 mL-min™ AR SR S 2
R, IR 1.0 mTorr, FHAER K 2 pL, WFREEE &
B S HULEE 1.

1.2.4 JRE#EHl 5 RERIE

BHEA TR 1 A2 AR, BRI AR T
P BOEERTEIEERER 1 pg-kg 1
i 235774 PCB 15 F1 PCB 209 DA K 1 pg-kg™ i
WRY) PCB198, 8/~ 9 B3 Ky 78.4%~119% , A 11
PSR LT AT . B ERE bR, 158007
BAGIIBR 7 0.005 ~0.05 wg-kg ™,

2 H#R5itie

21 K IERE SBEENEBKE
HR 2 A] 0,20 &40k X 3 YRR FR
Hits:H PCBs 3% 83 . 7 FhE k2 EBARREE & A E

&1 FUENASH

Table 1 The parameters of mass spectrometry for PCBs detection

KRR BET TET REAERER (V)
PCB28 255.96 185.97* 20
257.96 185.97 20
PCB52 289.92 219.94* 20
291.92 219.94 20
PCB101 323.88 253.91* 20
325.88 25591 20
PCB118 323.88 253.91* 20
325.88 25591 20
PCB138 357.84 287.88 25
359.84 289.87* 25
PCB153 357.84 287.88 25
359.84 289.87* 25
PCB180 391.81 321.84 25
393.81 323.84* 25
PCB198 427.77 357.8* 25
429.76 357.8 25

¥ :PCB198 HAPR, * WERE T

( X PCBs)7E 0.111~2.688 pg-kg™ Z[A], 43 5% 20 &
A2 el X+ R R 18 SRR A3, HOESY
{E 0.858 ng-kg”s PCB HUK(LAE 18 54 H +-3EHE
i FR ) PCB28 F1 6 5 Tk el X +- 3 i) PCB52 = F
1 pg-kg™, 43 BIH 1.948.1.094 pg-kg', R R Y5k EH &
¥ {8 & ¥ & :PCB28 >PCB52 >PCB138 >PCB101 >
PCB153>PCB118>PCB180; # H} /& ¥k &2 . PCB28,
PCB52>PCB138>PCB118,PCB153,PCB18>PCB101,

FE AT 3 3 PCBs RS8R A I AR A
B2 AAFERRMZESR, b5 39 ) 3 PCBs
72 18 /> PCB [Rl & ¥ ) SME, K T3 9 i) X PCBs
4 574 PCB [F] R Y RYEME, THRRYH 5 3807H = 19 4~
PCB [F] R Y EIE o 8T AT 13 X PCBs
B LR, DA S AR X -3 PCBs {5 4L R1L,
W SCHRARE A9 B0 LU ROk LB 7 MR 1
PCBs AT B &, AR LR 3, RS REN, &
R IX T PCBs {8, W 5 T R IFIIG /R ED, B A
FACR™S | R T R BRI 5 AR X A 4
H PCBs i) & & , LA T & N5 Qe X, Bla A3
X PCBs 5 Y4FE BEARXT [ P S HA R T 7585 AE
22 R TEhE SRENAHR IS

B 2 S N 5 AN A X R 4 T B EER Y
FIRIE D0 LB, S 45 b 25 SRR (4 4 R B A AE
RES, WATE—ERMLME. 2R PCB RAYTES
B LA TR, B R R A 3 R AR R
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®2 EPRTRPETBRERE (pg-kg)
Tale 2 The levels of PCBs in urban soils of Jinhua(pg-kg™)

2=} FREKI, = il L L A 3 PCBs
PCB28 PCB52 PCB101 PCB118 PCB138 PCB153 PCB180
1 Tk X 0.069 0.033 ND 0.017 0.015 ND 0.005 0.139
3 0.187 0.117 0.124 0.075 0.150 0.147 0.055 0.855
5 0.313 0.198 0.261 0.195 0.262 0.180 0.139 1.548
6 0.217 1.094 0.104 0.055 0.124 0.074 0.043 1.711
7 0.210 0.097 0.140 0.077 0.182 0.079 0.082 0.867
8 0.107 0.043 ND 0.056 0.096 0.096 0.006 0.404
9 0.102 0.023 0.030 0.014 0.050 ND 0.016 0.235
13 0.047 0.012 0.031 0.013 0.009 0.007 ND 0.119
2 K H 0.106 0.052 0.013 ND 0.025 0.039 ND 0.235
4 0.341 0.092 0.022 0.084 0.068 0.029 0.024 0.66
14 0.057 0.019 ND 0.028 0.053 0.066 0.011 0.234
15 0.085 0.061 0.386 0.081 0.542 0.231 0.053 1.439
16 0.095 0.030 0.052 0.030 0.070 0.028 0.030 0.335
18 1.948 0.499 ND 0.063 0.150 0.028 ND 2.688
10 N 0.088 0.041 ND 0.036 0.038 0.017 0.014 0.234
11 0.076 0.036 0.181 ND 0.227 0.174 0.078 0.772
12 0.076 0.044 0.016 0.034 0.088 0.030 0.050 0.338
17 0.087 0.030 ND 0.056 0.087 0.043 0.011 0.314
19 0.056 0.031 0.037 0.033 0.104 0.039 0.016 0.316
20 0.084 0.027 ND ND ND ND ND 0.111
EHEE 0.218 0.129 0.070 0.047 0.117 0.065 0.032 0.858

I :ND FRRE BT R, TR,

3 ERSMEH D 7 MiER S SEER B AT (ug ke ™)
Table 3 The levels of 7 indicator PCBs in urban soils of cities around the world(wg-kg™)

sk < PCBs . PCBs K =5 TU4R FHE Ay +&

PCB28 PCB52 PCB101 PCB118 PCB138 PCB153  PCB180

S X (BT 0.111~2.688 0.858 0.218 0.129 0.070 0.047 0.117 0.065 0.032
A ELE IR 1.83~8.46 3.99 0.41 1.76 0.65 0.33 0.75 0.64 0.32
B INT5 Y X — 226.8 23.0° 58.0 33.0 59.0° 26.0 20.0 7.8
Jeatm X ND~9.33 3.55 0.98 0.60 0.32 0.44° 0.37 0.33 0.51
FHsIRT A 1.62~9.87 4.81 2.16 1.05 0.32 0.06 0.81 0.18 0.22
KEWR X 0.136~1.649 0.576 — — — — — —d —
WE IR X 1 0.19~1.19 0.53 — — — — — — —
Aveiro(#j% F )17 0.15~41° 2.6 — — — - — — —
Uppsala( i gt )i7 0.54~47° 2.3 — — — — — — —
Glasgow (kg 22 )17 1.9~43¢ 9.4 — — — — — — —
Torino( B HF) )17 0.72~86° 6.6 — — — — — — —
Ljubljana($ii&SUBT )™ 0.67~29° 2.1¢ — — — — — — —

¥ :a: 5 PCB31 43 ;b: 5 PCB108 41} ;c: 5 PCB123 43} ;d: 5 PCB132 41} ;e: PCB52 . PCB101.PCB138 . PCB153 #1 PCB180 43 ;f: Hi{f
{8 ;- BSR4 H HAREEE

(PCB28 = PCB52 ), ¥ & JH°1V5 YL #h X PCB118  HuIX T+ i BEIKIK M5 YR E—E R E LA
(26.0% )W = T PCB 52(25.6% ), iEBHI% 5 N A0 Dk o 5 A0k IX 2 IR it AR AL
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2.3 R gD 2 SERERKIES T

13 PCBs #9754 FERIET15 S W i HER
TR AR TR ITFESE, 5 e a4E R = P 2 b
Az P AEE O ) PCBs JEURE R il , LA R B RTZE R e
AR AR . FEE 1965 £ETF iR A2 ™ PCBs

JFRE, 2 1974 28 F A DL = @R N E 15
PCB £ 9000 t F1LA FL BRI E 1) 2 5 PCB 271000
t, 5370 FITE FEL T RS AR AR R A R A n )P,
F1 i PCBs JEURLFI ] A W) 32 242 20 1H4270—80 4¢
R O Y22 AR FIH T2 aR , A& PCBs WK
FE AT S RGM™, Hor m S PCBs B oA — Rl
FBEWNHEEY, &7 PCBs BYH Jj B A AR AR
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787 sl

TER B RIS, FERST P2 M)
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g P67 ACHIFSE SR A SPSS 19.0 XEHE ST T AR
SO0, SRAS R AEME > 1 A FERLSY C1 A1 C2,4)
FRET 55.4%F1 21.2%¥) 4 )72, C1 {832 PCB101 .
PCB118.PCB 138.PCB 153 F1 PCB 180 % & & ft 5%
BRI C2 45 H B2 PCB28 F1 PCB52 ff5 8. LA C1
1 C2 3 HI%t B A BUE ST EHPEM, UL C1 15

50
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S40F 2 Bdertg X
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Figure 2 PCB homologue composition in the average in surface soils in five cities and regions
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Figure 3 Composition of PCB homologue groups in the soil samples from urban industrial sites, urban parks and urban garden
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Figure 4 Principal component plot of PCBs for urban soils of Jinhua
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