31 5 Vol. 31 No.5

20005 ENVIRONMENTAL SCIENCE May 2010
[
[[IXY
( I 100871)
PCDD/Fs
PCDD/Fs 3118.31 ~3617.36 pg/g (TEQ ) 26.19 ~35.81
pele ) PCDD/Fs 55.05 ~72.07 pg/g. 8.69 ~
18.06 pg/g 1.20 ~2. 64 pg/g. 0.28 ~0.39 pg/g PCDD/Fs
3.0~8.3 PCDD/Fs
PCDD/Fs 17 PCDD/Fs
PCDD/Fs . PCDD/Fs
PCDD/Fs
I ; ; ; ;
:X131 tA :0250-3301(2010)05-4287-06

Research of PCDD/Fs Pollution Level in Activated Sludge and Sludge Amended

Soils
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Abstract:The pollution level of PCDD/Fs of activated sludge in the different processing stages on Beijing Daxing Sludge Composting

Plant and pollution level in the neighboring sludge amended soils were studied and the pollution level was compared with the
surrounding background soils. The concentration levels of PCDD/Fs of activated sludge samples in the different treatment stages were
3118.313617.36 pg/g and the TEQ was 26. 1935. 81 pg/g which ranked in middle and lower level in worldwide studies. The
concentration of PCDD/Fs of sludge amended soils and background soil samples were 55.0592.07 pg/g 8.6948.06 pg/g
respectively and the TEQ were 1.202.64 pg/g 0.28-0.39 pg/g. The agriculture application of sewage sludge increased the
concentration level of PCDD/Fs and their isomers in sludge amended soils and the total quantity increase ratio was 3. 0-8.3. The
concentration of PCDD/Fs in sewage sludge amended soils displayed positive correlation with application rates. The concentration
distribution pattern of 17 kinds isomers of PCDD/Fs in sewage sludge amended soil was similar with activated sludge and was very
different from background soils. The activated sludge was the main source of PCDD/Fs in sludge amended soils. This study explored
the affection of pollution levels of PCDD/Fs in the farmland soils because of the application of activated sludge and revealed the
sources of pollution and contamination patterns of PCDD/Fs in sewage sludge amended soils.

Key words:PCDD/Fs; activated sludge; sludge amended soil; toxicity equivalency quantity (TEQ) ; HRGC-HRMS

R PCDD/Fs . PCDD/Fs
36
. PCDD/Fs AN N
1~5 11 ~18
19
400 t 18 20 ~26
10%
. :2009-0216; 120094240
T : (20177001) ;
s (PCDD/Fs) (8000001)
PCDD/Fs : (1972 ~)

E-mail: yhsh@ pku. edu. cn
E-mail :zshchen@ pku. edu. cn



1288

31

B.NK-.CS-A.MDD-234 (Wellington Laboratories

PCDD/Fs ); S N ( )
PCDD/Fs ( nE Wako Pure Chemical Industries LTD
); ( Merck ).
1.2
1 1.2.1
1.1 N
(DIONEX ASE-300
); (LCHOAtvp .2005 11 ~12
FRCH0A SHIMADZU );
PGC (Hypercarb 100 mm X 4.6 mm Thermo Quest
Hyersil) ; HRGC-HRMS(JMS 700D
JEOL );DB-5 (60 m x0.32 mm x
0.25 pm J&W Scientific) ; DB47 (15 m x 0.32 3
mm X0. 25 um J&W Scientific) . 1;3 3
:PCDD/Fs NK-CVS- 2.
1
Table 1 Characterization of sewage sludge samples
1%
XF 80
YF 60 3
CF 30
5 0~15 5 mL
cm 48 h N N
(100 ~200 ) 4%C 200 plL HPLC % PC
20 g ASE 20 uL HRGC-HRMS (JMS
“CPCDD/Fs ASE 700D JEOL Japan)
. 1 mL 1.2.2
2
Table 2 Characterization of agricultural use soils with sewage sludge and background soils
1 HWBJ1
2 HWBJ2
3 HWBJ3
GD 2te (hm®+a) ! 2a
MD 4t (hm? *a) ! 2a
HCD 1te (hm? +a) ! 2a
JIS KO311 4~6 ; 1.5 mL/min;7 ~8 PCDD/
PCDD/Fs DB-5 :120°C 1 Fs DB47 ; :100°C 1 min 20
min 30 °C /min 180°C 3 °C /min °C /min 280°C 6 min; 280C
280°C 10 min; 280°C;1 pL 1 pL ; 1.5 mL/min.



5 1 1289
: <1 x 107" Pa; 38
evV; 600 pA; 280°C ; 2
10 kV; >10000; PFK ;
(SIM). 1. 2 9 PCDD/Fs
PCDD/Fs (TEQ) 3. 4 3
1997 PCDD/Fs WHO-TEF
(WHO-TEF) PCDDs.PCDFs  PCDD/Fs
39 17 PCDD/Fs Ipg g
Table 3 Concentration distribution of 17 toxic isomers of PCDD/Fs in 9 samples/pg * g~
PCDD/Fs XF YF CF HWBJ1 HWBJ2 HWBJ3 GD MD HCD
2 3 7 8XeCDD 5.10 3.11 5.11 0.02 0.025 0.04 0.26 0.54 0.093
1 237 8PeCDD 4.11 2.82 2.84 ND ND 0.07 0.19 0.25 0.13
12347 8HxCDD 11.2 3.83 2.33 0.03 ND ND 0.30 0.07 0.13
12367 8HxCDD 3.02 2.91 6.75 ND 0.11 ND 0.35 0.52 0.09
12378 9-HxCDD 8.51 4.60 4.61 0.11 0.11 0.17 0.37 0.21 0.23
123467 8HpCDD 56.1 25.05 42.05 0. 66 1.50 1.10 1.50 4.03 1.61
0CDD 460. 20 300. 12 300. 10 4.51 13.01 5.70 15.27 21.1 11.24
2 3 7 8-TeCDF 13.10 18.05 21.40 0.32 0.26 0. 46 0.78 4.70 2.21
1 237 8PeCDF 11.23 11.31 17.13 0.22 0.18 0.34 0.79 1.12 0.78
2 3 4 7 8PeCDF 11.13 11.02 11.22 0.14 0.18 0.21 0.65 1.20 0.79
1 23 47 8HxCDF 40. 01 33.3 84.02 0.16 0.31 0.29 1. 60 2.50 0. 81
12367 8HxCDF 32.21 18.21 23.54 0.15 0.28 0.18 0.67 1.13 0.56
12378 9-HxCDF 14. 04 5.11 2.71 ND ND ND 0.14 0.32 0.07
2346 7 8-HxCDF 23.10 8.32 8. 11 0.93 0.16 0.21 0.49 0. 86 0.45
123467 8HpCDF 170. 13 130. 17 180. 01 0.71 0.94 0.85 3.90 6. 80 3.20
123478 9HpCDF 54.020 40.33 46. 10 0.05 0.09 0.08 1.02 0.51 0.51
OCDF 2700. 15 2500. 05 2500.2 0.68 0.91 0.93 40. 38 26.21 32.15
PCDDs 548. 24 342. 44 363.79 5.33 14.75 7.08 18.24 26.72 13.523
PCDFs 3069.12  2775.87 2 894. 44 3.36 3.31 3.55 50. 42 45.35 41.53
PCDD/Fs 3617.36  3118.31 3258.23 8.69 18. 06 10. 63 68. 66 72.07 55.05
4 9 PCDDs.PCDFs PCDD/Fs TEQ Ipg g
Table 4 TEQ distribution of PCDDs PCDFs and PCDD/Fs in 9 samples/pg * g~
PCDD/Fs XF YF CF HWBJ1 HWBJ2 HWBJ3 GD MD HCD
PCDDs 12.50 7.61 10. 04 0.04 0.07 0.14 0.58 0.93 0.29
PCDFs 23.31 18.58 25.20 0.25 0.21 0.25 0.82 1.71 0.91
PCDD/Fs 35.81 26. 19 35.24 0.29 0.28 0.39 1.40 2.64 1.20
5 PCDD/Fs Ipgeg!
3 Table 5 TEQ levels of sewage sludge PCDD/Fs
3.1 PCDD/Fs in other counties/pg * g~
TEQ TEQ
2.26 ~1270.0 110 30
3 PCDD/Fs 29 ~67 4.5 29
: 3617.36 pg/g-~ 41 ~130 79 31
3118.31 pg/e- 3258.23 pe/s 6 -4 100 357 13
- N > . TEQ 2.3~128.5 29.5 32
35.81 pg/g~ 26.19 pg/g- 35.24 pg/ 020 7 ?
O PEIEy 2D 1T PEiEs 20- 2% PelE 29 ~8300 620 34
32.41 pglg. S
PCDD/Fs  TEQ
TEQ ~ N PCDD/FS
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PCDD/Fs

29
> PCDD/Fs >, TEQ
B PCDD/Fs
3
PCDFs TEQ PCDDs
PCDFs  PCDDs 5.60. 8.11.
7.96 TEQ 1.86. 2.44. 2.51.
PCDDs
PCDFs PCDDs >, TEQ
PCDFS 16 35 36 .
PCDD/Fs
3.2 PCDD/Fs
3. 4 3 PCDD/Fs
TEQ 3118.31 ~3617.36 pg/g.

26.19 ~35.81 pg/g;3
8.69 ~18.06 pg/g. 0.28 ~0.39 pg/g;

3 55.05 ~
72.07 pg/g- 1.20 ~2. 64 pg/g.
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0CDD
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