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Pilot Study on PAHs of the Atmosphere Around the Refuse Incineration Plant

Based on the Technology of Passive Sampling

SUN Shao-ai', LI Yang', ZHOU Yi', WANG Hai-jiao”, SUN Ying’

(1. College of Science, China Agricultural University, Beijing 100193, China; 2. Department of Environmental Science and
Engineering, College of Resources and Environmental Science, China Agricultural University, Beijing 100193, China)

Abstract: Waste incineration is the main source of PAHs pollution of the atmosphere. In order to monitor the PAHs produced during
the process of incineration, methods of quantitatively analysis for the PAHs of the atmosphere around the refuse incineration plant has
been used on the basis of passive sampling technology. The result shows that the quantum of PAHs ranged 146.29-396.30 ng-d ™',
among which gaseous phase ranged 128.03-377. 05 ng-d ™', particulate phase ranged 10. 698-19. 251 ng-d~'. Low ring compounds
like phenanthrene, fluoranthene, fluorene make up the most of PAHs of gaseous phase in the atmosphere, in which phenanthrene
reaches up to 55. 1% . Pine needles are picked as passive plant samples,and the result shows that the concentration of PAHs in pine
needles ranged 651. 88-1 044. 43 ng-g~'. The distribution characteristics of PAHs in the soil reveals that the concentration of PAHs in
the soil ranged 35.04-998.89 ng-g~'. The PAHs distributions in passive sampling, pines and soil are extremely similar, which
indicates that the passive samplings can reflect the real PAHs accumulation conditions in the environment. Besides, the results of
passive sampling were compared with active sampling, and both accumulation abilities work almost the same.

Key words : distribution; atmosphere; polycyclic aromatic hydrocarbons; passive sampling; waste incineration
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.1 LK
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BB RAE B, F B 55 27 45 U8 B (glass fiber filter, 7 434.18 104. 70 THK
GFF; @90 mm; 400°CKike 4 h) RERR BB IEW 8 363.21 97. 541 THEX
R2 REHEBEXSRHERE"
Table 2 Relevant meteorological data during the sampling period
I e L AR e e WU . S Hp3E RE mAUE FARTE
/C /C /mes™! EFAA VRS % /kPa /kPa
5.8 -9.1 10. 8 [ 36.5 103.2 83.2
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®3 REHEEXSSHE

Table 3 Relevant meteorological data during the sampling period

R == H AT = oE =R B e BARE
e SR FARIR e A . . s SR AR
=) S A
/C /C /mes™! EA R % /kPa /kPa
8.8 -1 15.6 [ligld 59.9% 102.3 100. 6

1.1.3 1Y), HHEREE

S VPRI ETVE R 1 S A AR S E PAHs 1)
WEEAKSF IR I T R BT X P -1 PAHS
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SRR R AR AR s S R gL s AR RAE S 1,
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5 cm 245 3
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X0 HIEC K (A al) =i, Wik ke b, WRvkilh
IECER A B (ke 1:1 &1 L) &3R50
mL, T HIAE 2 mL-min ~' 224, PEBR AR E T,
FIECE(figal) B4 %2 1 mL.

PAET | 3RS I T R 5 GFF AH .
1.3 U A

A S g ] Agilent GC6890/5973 MSD ] 5
PAHs. {X#R 3 55« (4154 . DB5-MS,30 m x
0.25 mm x0.25 pm BAEOFEH:; FHEBRT 916
YaEE 50°C , {545 2 min, A20°C +min ' B F THE &
200°C , 545 2 min, FELL 6°C - min ~' FHE 2 240°C , {#
=) min, i )5 LL3°C -min "' B2 THE Z 290°C ,4%?%
5 min; AR 1 pl, A IRHERE; A NS4l He,
P 1 mLemin "' ST AR IR . 250°C, i L
280°C ; HL S 7 EL.70 eV, B 75 IR BE . 230°C ;
B - 150 A ; K4 350 V; AR SIM
WAIYIER .7 ming ST R A 56 [ 508 HERF I T
PEALK NIST 98 Chemical Structures.
1.4 JyikmneR

B8 £y 25 1 PUF , ] H 13 45 i A PAHs & 5

100 ng, %4 3 3l A PAHs {R%5 500 ng, )5 P
YERZS RS ARG 25 RV AR i 4 00 22 B i 3
B R S 16 B PAHs 78 PUF HESF2 (0]
WCRTE 61.52% ~ 114. 6% (0], FIRIFER 7 i
16 Flt PAHs 7 GFF Hi~F- 34 [ £ 7E 62. 00% ~
115. 4% 2 [A].

2 HR5ITR

ARSI T ERAERY PAHs RIS 3L E EFR
IR H 0 16 T 2805 12, Z8 (NAP) | JE &
(ACY) ., JE(ACE) | Zj(FLO) , dE(PHE) . A (ANT)
W (FLA) | BE(PYR) . #Jf(a) B (BaA) | #(CHR) .
HIF(b) ZEE(BbEF) | AIf(k) Z¢R(BKF) | #Jf(a) itk
(BaP) | B (1,2,3-cd) ¥ (IedP) . —ZKFF(a,h) &
(DahA) . #3f(g,h,i)dE(BghiP).

2.1 #izhRAEE PAHs B4 A HRE
2.1.1 PAHs RYHRE K

T4 921 ~7 580 PUF R & 85040 b 38 25
(R INAS 25 0 45 58 5 AN AT SOH T g R
F6Z%) , R BER TR RN M N K Ih 237855
BRI S it (ng-d ™). LT 8 PFEFCRAE S
> PAHs PV B T LA Bk A8 b ) B X
FRE XL 3 km RS T 238 55 K8 (VR BE 7
128. 03 ~377. 05 ng-d ~"JEE P, Hd DL TAE X B i
W B2 R 3 i i, A3 R BRI R AL KA
PAHs Bl 146.29 ~396.30 ng-d~'. HiT4ERE
PN R PAHS e BE 7K SR8 7 M g, B3 36 e

F4 15 PAHs HiRE % (PUF) "/ ng-d ™!
Table 4  Concentration of 15 PAHs(PUF)/ ng-d ™!

AT RAE R
1 2 3 4 5 6 7

ACY 1.112+£0.30 0.367 0 +0. 37 0.8803 +0. 61 1.507 £0. 69 0.6855 +0. 69 1.011 £1.01 0. 7450 +0. 59

ACE 1.842 +0.36  0.663 0 +0. 66 1.113 £0.73 1.347 +0. 39 0.3724 +0.37 0.898 6 £0.90 0.383 8 £0.38

FLO 28.83 £9.72 21.42 £6.99 29.51 +2.48 36.78 8. 16 16. 78 +14. 45 22.57 £20.32 29.99 +12.47
PHE 75.09 £33.72  110.2 +3.98 143.8 £19. 68 135.1 +£31.35 76.57 £67. 48 112.2 £101. 6 190. 0 +£56. 86
ANT 1.910 £0. 37 1. 880 £0. 39 2.100 £0. 52 2.350 £0. 36 1.090 1. 09 1.140 £1. 14 3.420 £1. 68

FLA 15.56 £7.21 25.97 £0. 11 33.86 +10.47 27.44 +6. 89 14. 48 +13.94 28.09 +25. 86 77.62 +£29.93
PYR 9.472 £4.37 16.67 £1.25 23.06 7. 04 17.40 +4.24 10.31 +9.98 19.39 £18.25 49.54 +18. 65
BaA 0.2916 +0. 18 1.349 £0. 15 2.205 £0.71 1.197 0. 03 1.203 +1. 19 1.988 £1.87 4.704 £1.76

CHR 0.4174 +0.29 2.066 0. 38 3.156 =1.27 1.534 +0.15 1.657 +1.63 3.202 £3.03 6.814 +1.98

BbF 0.3163 +0.26 1.983 £0.25 4.477 £2. 48 1.621 0. 04 1.773 +1.77 3.060 £2.71 6.217 +1.83

BkF 0.049 81 +0.08  0.424 8 +0.05 0. 829 0. 48 0.2958 +0.01 0.256 0 +0. 26 0.6335 +0. 58 1.440 £0. 45

BaP 0.1109 +0.05 0.4544 +0.07 1.522 1. 11 0.407 5 +0.09 0.570 8 +0. 45 0.5423 +£0.40 0.838 0. 18

IedP 0.3361+0.14 0.9790 =0. 12 1.250 =0. 34 0.9427 +0. 15 1. 140 +0. 95 1.503 £1.20 2.449 £0.74

DahA 0.1625+0.00 0.2095 0. 04 0.4056 £0.24 0.2491 +0.01 0.1797 0. 18 0.2920 +0. 15 0.576 0 £0. 16

BghiP 0.3116+0.14 0.9852 +0.08 1.761 £0. 8 0.9337 +0.09 0.968 2 +0. 81 1.343 £1. 04 2.274 £0.52

PAHs 135.8 £57.21 185.6 £10. 11 249.9 £41.32 229.2 £52.36 128.0 £115.2 197.8 £180. 1 377.1£128.2

1) PHIME « bR
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ASEPGE PG R, B 3 5 50 PAHs W EE AL . 1
SRS TR AT ARG, 1 S TR s R
FESRHETERAY | M3 (1 PAHs 2285 1T AAEHIR
W SCIE D8 2 I B BETK 5 5 5 s BB Sl RAE 4R L
1 T —AMi 5y B 0 B3 TR, P4 HETBOR) PAHs 1Y 57 Bk
W
2.1.2  PAHSs MfgFR XU P4

20 22 90 AEAES , AfT4e i 1 I RE 1R S 2 A
F ( toxicity equivalent factors , TEFs ) & P /i Z Fh

377.05 —
T, 300
—
5 192 w5
B 00 L 185.64 197.82
% 13581 128.03
T
= H H
0
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B2 PAHs A& REANRENH

Fig. 2 Concentration of PAHs in different sampling sites

PAHs XF A 2 it BRE Ja W (4 5 BhAE ) OR 45 8] T
BTz M A a0 2K I (a) BB AR R
(BaP_ ) sl i TEF 3 5 19 % ZU PAHs A8 X
BaP BU 7 M 0 BT {E. BaP, 15 X BaP,, =
DG i) x (415 i WS RK R TEF)
A, W EABE MR PAHs 9 F0; TEF N 4%
Py Ffout B B 1 24 TR SCERR B B4l
SR PR R BE AT fl SR [ 21 ] o AR o 8 Kk AT
TR e A, A5 B & R FE SR R I (a) B
E S AR S E

£5 PAHs EHLERESH/ng-m™3
Table 5 Toxic equivalent concentration of PAHs/ng+m =3
RS
BaPuq 1 2 3 5 6 7 TR
PUF 5.373 13.43 30. 24 13.37 12.93 17.36 32.90 17.94
GFF 33.81 28. 66 14.37 14. 86 22.15 27.73 17.17 22.68
A + BURLAH 39.18 42.09 44. 61 28.23 35.08 45.09 50. 07 40. 62

K EC T BaP 1 KA T & 6 45 HE R 10
ng-m " WHO AMEARMEN 1 ngom . b sE
B A KA A BRI TR PAHS /Y BaP ZER00
A9 17. 94 ng-m_3ﬂt‘n 22.68 ng-rn_3 ,JX/I\%%
I TR ESCT BaP BRI P bR, 43 2
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