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Determination for polycyclic aromatic hydrocarbons in open source

PM2,5 and PMlo
LiuYuanyuan (Municipal Engineering)
Directed by Professor Liu Zechang

Abstract

Polycyclic aromatic hydrocarbons (PAHs) is a environment pollution; some of the
PAHs proved to be mutagenic, carcinogenic and teratogenic, and have accumulation effect in
environment, which could cause major injury or harm to human body, therefore, PAHS has
drawn attention. A rapid and accurate analysis approach for PAHs in particulates of pollution
source in this study based on comprehensive review and analyse research dynamic of
domestic of PAHs in air borne particulate,and the pollution level of PAHs in Jinan were
deeply analyzed through collection of specimens for eight kinds of typical pollution source,
and this word would provide the foundation of data for evaluation of pollution of open
—source and source apportionment of PAHs in Jinan.

This paper studied the collection, separation and analysis technology of PHAs in
pollution source on the basis of the thing that forefathers study. The method uses
resuspension sampler to collect PM, 5, vibration screening machines to collect PMjo, soxhlet
extraction is optimized by quadrature of L12(6*2%) —Spin concentration—Purified uesed
Silica—biowing volume used nitrogen, then quantitative and qualitative study is processed
by GC-MS in SIM model. This method is simple, fast, reproducible, and its detection limit is
low.

Eight kinds of major pollution sources of PAHs (steel dusts, cement dusts, soil wind sand
dusts, suspended dusts, etc.) were determined by consulting relevant documents and
investigation. Also, the specimens for all kinds of pollution sources were collected, and the
PAHs in Jian were analyzed by the method established in this study. The contents of PAHs in
eight sources were compared with each other, the results were: the amount of PAHs in PM;s
is far more than that in PM;o in the same mass of dusts, this indicates that PAHs mainly

assembles in small particulates; the concentrations of PAHs in different sources are different,
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and steel dusts and road dusts have the highest quantities of PAHs, this means that the major
emission source is fossil fuel. In Samples, it has a good linear relationship between benzo (a)
pyrene and the total polycyclic aromatic hydrocarbons,and the correlation coefficient
reached 0.9925; Benzo (a) pyrene equivalent concentration of carcinogens (BaPE) is better
than a single benzo (a) pyrene to instruction the pollution caused by polycyclic aromatic
hydrocarbons in the carcinogenicity of particulate matter; steel dust. construction dust. road
dust. demolition waste. Yellow River sand. dust. soil dust and fly ash of spectrum of source
composition about PAHs defined by normalized the analysis of the results, and on the basis
to compare emissionlevels and contour map.The result is difference.

(1) In steel dust, fluoranthene and dibenzo (a, h) anthracene is higher than others,and
fluoranthene respectively accounted for 18.84% and 21% of total polycyclic aromatic
hydrocarbons in PMj and PM; s samples;

(2) In demolition waste, Indeno[1,2,3-cd]pyrene is higher than others,and respectively
account for 33.76% and 27.5% of total polycyclic aromatic hydrocarbons in PM;o and PM; s
samples;

(3) In construction dust, naphthalene and phenanthrene is higher than others, and
respectively account for 28.06%-. 31.19% and 27.49%-. 31.15% of total polycyclic aromatic
hydrocarbons in PM;q and PM, 5 samples. Two, three, five rings of PAHs as the main
pollutants respectively account for 84.89% and 86.71% in PMjo and PM, 5 samples;

(4) In road dus, Indeno[1,2,3-cd]pyrene and dibenzo (a, h) anthracene as strong
carcinogenic substances is higher than others,and respectively account for 25.85%. 46.01%
and 24.88%- 47.18% of total polycyclic aromatic hydrocarbons in PM;o and PM; 5 samples.
The number of high-ring PAHs accounted for a larger proportion .The proportion
respectively accounted for 79.63% and 79.5% in PM,¢ and PM; s samples;

(5) In the Yellow River sand, Indeno[1,2,3-cd]pyrene and benzo [K] fluoranthene is
higher than others, and respectively account for 18.59%. 17.57% and 18.58%. 17.35% of
total polycyclic aromatic hydrocarbons in PM;o and PM, 5 samples;

(6) In fly ash, dibenzo (a, h) anthracene and benzo (ghi) perylene is higher than others,
and respectively account for 23.31%. 21.98% and 23.89%. 21.12% of total polycyclic
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aromatic hydrocarbons in PM;¢ and PM,s samples. Five,six rings of PAHs as the main
pollutants respectively account for 74.95% and 74.56% in PM;o and PM; 5 samples;

(7) In soil dust, benzo (b) fluoranthene and benzo (a) pyrene is higher than others. The
normalized concentration of isomers of Pyrene . Benzo(a)anthracene . Chrysene «
Benzo(b)fluoranthene « Benzo(k)fluoranthene « Benzo(a)pyrene is alternating changes
between the high and low concentration. Five rings of PAHs account for the largest
proportion;

(8) In dust, dibenzo (a, h) anthracene and indeno[1,2,3-cd]pyrene is higher than
others,and account for the largest proportion in PM;o and PM, s samples, and its strong
carcinogenicity is more harmful to humans; The normalized concentration of isomers of
Benzo(b)fluoranthene. Benzo(k)fluoranthene. Benzo(a)pyrene and Chrysene is or less the
same; three, five and six rings of PAHs as the main pollutants respectively account for
89.89% and 89.68% in PM;o and PM; s samples.

The primary pollutants of ambient air are particulate pollutants in Jinan City. the results
show that open source is one of the major sources of the atmospheric particulate pollutants
by analyse the source apportionment of PM¢ of Jinan City. Therefore, to prove the
distribution of polycyclic aromatic hydrocarbons and its concentration of PM, s and PMg
about the open —source of Jinan city and to establish the relationship of input response
between source and ambient air quality are very important basic work.The paper will provide
the basis data for the source of atmospheric particulate pollutants of jinan city. The paper can
offer the basis data for investigation of pollutants, evaluation of harmfulness . combined
pollution of air pollutants and health effects. Therefore, this research has important

theoretical significance and application value.

Key words: Open—source, inhalable particulate matter, GC/MS, fingerprint, outline map
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A 1.1 £83F4%E (EPA) AN 16 RS HFFBHAER

Table 1.1 Nature table of 16 kinds of PAHs provided by EPA
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WHEBRAEMERMILR

132 SRERBFKEUR I

ERFRAZRFETUABBERLECENY A LR ERRER D, CEEU
. BRHEAFE. RIERFAEBRBERANE, BRBEEEBEGFHRAKN
KB R)A A RETBY A SR, EPHEUIBERNERT RARE), AREE
FERSHRAE . H3hiEaBBME R T8 EEEE RO EHR R4
B, BEERFAENRETERUKESRTE. BERABERERFGE. M. KK,
BRI TWESN(EBR G &, AR, REELET . HE . RBHHHIE
NMERECRsEE. ZiF'.

£HFZ (PAHs) FEXRBTFREMAVNATERENRELRE, HEKRK
HYPHSHREES AR, W h%%ﬁﬁ%&w%ﬂﬂﬁ%a—&*%NMSﬁa
EXSBHYTHSELERE, EERE: £ MEBHYTHSER, BARE
R 85% A b PAHs EAETE<LS pm HIEHY b, HAH7E<049um KBH N ERE S 50%
BlE; 2-3 3RM9ZE. %7, EEXUEEINM, HEARBERES TFTEMOHBATEX, Ul
HKIH[a]E. FEI[altE. EH [ghi] FEHAKM 4-6 3F PAHs EHERIA; BEERS
BHIRIRIM D, 5-6 RH) PAHs MAHX & B85, T 2-4 37 PAHs WIAKTED,
T RIS SN AT, B PAHs X TEAHHBUEREE R HEFFAKRSA
R E RS EHAMERS T BN ENGEYNAREABENERAN AT EEE

f%f)\([l?’]a
133 ERFRB/E

SHEREREFOTERREMEN, BELER. T, BUNEROLE
MR, REESEIPURGE. Bk, WALEHEAANG, ﬁkﬂﬁM%A%m&% HRIBEIE
W BUE. BOCEEAN,

)BuEEA

EHERPE— L AHBRMAR, WEHQE. FH@E. XHORES. K5
BAX KRR R I WA, W%, 1775 &, REAREREATA
L WA, 18924, XEARIMNEREHAGEELY TS S RKRE. '

E#7, SERESSH PAHs SUit S TR RUELE D, B3 HIH(2) L (BaP)FFAE
B, El%3$Mﬁ%E¢ﬁ%&¢#@T@ﬁMﬁ4%Em%%9ﬁ¢%ﬁ e



WHRBRAXFME AN

BN, FiRBIAEH () (BaP)E 5 SO, EYREA, KAEH. BAZSLH®R
REHYIGE, GRVBIFERMELSMHE. ME, RATRENAEL T BIALR
TAKIBEREER, FHERPR 21 &,

KRFHEHRFRERERMNERRBETEX. B RREE, KRFEH(2)H(BaP)
WELE 10.0 £ 12.5ug/100m*lf, [ERIEFMIETTRA 25 AM/10 AN, TI2EH (@)
H(BaPyREH 17.0 E 19.0pg/100m°RY, /& RATEIRIET-FIEZE 35 F 38 A/10 T A.
FEEAHENMRME, HXRKEE 0.97. 1973 &, EENRESFAINT —&
FIERMBAATRERREZRE, INARKKPEH () t(BaP)KEEHE N 0.11g/100m?,
FEREFET- AN T & 5%,

M PRI ZH T RPE MW HE BUEME, LR H(2)H(BaP)
MBUEERE. BET, Hu. BF. EBEYREEEREFAIEIARCFIAITA
BUEMWEDRZH .

(VAo &3 VA

BT BIRFSRH BRI PR | B R R 3%, R R M 540 PAHS,
SRR R RO AR SR, TS XS X T REAREEEPEEDERHIMR
R RT EY AN EEARBEEE L. BREBXRBEZHMARE, EHFRE
MEELRETEMNRETRMAEPEI BN N REB RN . B2 KK PAHs 12t
BHEBNE AR ERFTEEEFTRARNEENREW. FLRRYE, [
RRETEHFEMENBE TLMERAFRGARARENNEHELR, BAH
MR 45 DNA, MI5IE AR REEEERERE. PAHs BE 5 RBCKFE ]
J.(400nm-760nm)F1 48 #H(290nm-400nm) X (15, SHEESMEH 51 Mk R B IE A
B FEHFELMHT, PAHs BIAEEFERKE PAHs U FENE RS R, #1T
—RIIRN)E, TERER. Katz S E|H BaP 4 ) BaP B2 —F HERRZEY, ©
KoRAGEENRE, Ftthas| AR N & XBF R,

Fioh, BHEZRIEAETRLETRAKPFEE. XK@, RE. XHO)FRE.
12 FEE, 35, . HiH1,2,3-cd) S A H BB EER .

1.3.4 ZIRFRHBAA

SHRFREPHGHEET S AEATE, —NREIEBERHEARE, FABORER
KRB Z AT REFER, H—NBRAEVRAEN T ERLEE CLERE RS

6



WHRBRKFEMLFLHE L

Fie.

ATRPEAFREFETHIGY, &EEHIFHGIEZHEOHEBIRE. WXER
Ve 2 FRE B E T A 8h FZER P, FERMMW TN S ERRET 0.2ug/m’.
EEMEEHSEREHQESERET lngkg. BREEFRAKIRENEZEH ()
FE#EIT 0.01pg/L, BKEARET 30ugL, HEKARET 0.0025pg/L. I+ HEAERR.
R WS BESHRESS RS EEENETEARBHERLM. d4XRE
MER, EALHE—LAGNROEXRFTRFBRH TR MERBHTEFX RALE
hftHh, WHER/NESFIEE, ZPTAFERESML, ETVXREFARBRERE,
HEARERE. BTEREERNL, ASERARBABRESNARERBRLE. &
RIEERER, BRRIVBRE, WMARRSTRRBAMNSE, S8RV ERRE
BB U RARBEASF SR T RISLRIE R iz —19,

NFERFRELERMTTE, WATLCRAEYRNERFTERLE. Wl LA
BEVRBERFRSITEOEAFTRAARETEE), EAEIIMREEEIME,
St EIRF PR LEE T RA R, ERFTUASERAAIASENTRY A
EYIRY) KRB S F51%; &7 AR BN R AR AR IR S 5 E 0
FFEE, WMAREDEER, IREYRHERRESERREREE G T RMRE
RFE R RRRERE, ATTEIA S FRHNEL, IR TEERBNEX—F
EHENATERTERES, FLAR, BTRAEYREENTERBRDZHF
RHBEEOTASLTHAN R, €18 EHNAED, FTUSRHFREELL AR
EARERHE ST L.

1.4 KR XHARBEL. BEX. RERFARBRLE
141 HRBER

X FF T AR IR PMys A1 PMyo FEHRFRATE, REASRIFHE
PMs f1 PMyo FRERREMESH ST RER D1, T KRS R YR I AT
RAERIEEE .

142 AinEX

%@ﬁ%ﬁ%ﬁﬁ%%EEE%%%@&E%%%@WTM@*%%W%%%i



WHEBRXFMEFIEX

B, FHERESFETRIBREREYNEEREZ—, B, KUEFETIFRESE
PMys fll PMio FEHFREINMIF R RIREE, BILRSHETSHEZ B
MR R 2R, 0 BF B T K SUBORLTS R YR IR AR AT IR B R SR R AF E E R M TR
AR FET LAF T RERGLRDBFEREEERFNURKRSERIES
BHRMERBNE TR BB, Hi, ARTEHRAFEZNERE XN AN
&

143 IRAR

(1) AREMERRBIOFRE: FEfEm EEFBIERURKE AL, B sRing
RURHE, RIEFTRERE MK,

(2) BRI R : 3 FAERSEM SR —F0 RKEES, #TRS, BT,
SERFUEST: BETHABEMARFRIEMFEMETRERER, REER. &
BENTHEAEAL. Bk, 3K75 PAHs B, FA GCMS, XHERIHATEEEE T
(3) HHiEH} (2) WHEES PAHs REMEHXRLUR 8 BABENE: (2)
BRBUERE (BaPE);

(4) B3I 8 K FF IR PM,.s F1 PMyo £ IR 1R UR L5 1 L R 53 v e R I o

1.4.4 L CRIR AL
MBI T ReUR

<
¥ 3 P — S —

&
Mgk | FER bI-4 2 A 74N Byt | &AW | WK | 1

T

v

< H’:" <

¥

MR 50 H B
<

v Y 1
BERERERKE PMy s FIFHLIL 10 HOK IR e K5 PMyo
'y ¥
v L v

HASRRRN. WHER. BRERK. 2KEA
<
GOMMS Bt TR

v
v v

J\FHFF IR0 PMy s R 55 1205 A 431 R 4R R I\FHFF U PMyo 3055 R A5 R4 R I

B 12 HABKE
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WHRBRXFMLFAILX

£ 25 ERIMAREEMIRS I

ERW4sh 5T PAHs (VMBI R, BESMTRIEER, HREREBERT, M 20 HE
70 ERPEHREHCRE. TMEAX PAHs BFFRAHANEK, 20 L 70 EXHR
EE FRBFHEH[a]E L, 20 tH4 80 FA 5 HIF 20 tH42 90 FRA FFEHXT PAHs #HAT
RGN,

2.1 BRSNS RFZER SRR

BT M POE R B U RA DB PGE KR ASE RKFRREN A 5HE
T ERIES. 260, BEE DR EEENFRERRE, KRE5EEH R
Rl XK+ PAHs IFIR, BEHAMNEEHARMAEKRSINL PAHs, FHETS
PIRBUEM Y R () (BaP) M. HESMEEE AERENXRELPY,

BL7E 1964 4F, Sakabe PVERBEMTH T REKSF, 34-FKFWHTHREN
151ng/m’. & ERFA R X K5 5 PAHs F94 T £ B95F 51, Yeleane Yeriena Naumova
7E 1999-2000 £EX1 3 [H Los Angeles, Houston 1 Elizabeth =M% A F i) PAHs {54
Y FREBAT T 547, B HESFH PAHs (3-4 31) ZE=/METTHIKREZEFIA
K, B2 5-7 BT PAHs IRBEZ IR, MTTHETH=/MEH K5+ PAHs AR
FIHIRIF . Mar™YEE4E 2003 4F 4 AR =M FR 75078 B 7 S AR F PAHSs ik
B FE18 1, BB 7 B3 PAHs BEIKVE F EZ IS EHN, PAHs QIKETEHETE 20-110
ng/m?® T4 1) W 3 2 R ACH Rk 3% B35 4%, PAHSs ¥R B &9 50 ng/m®. Mustafa®2 5t
2 M ES K PAHs IR, 14 F PAHs (KBRS BRI PR E K 428
240 ng/m’, bt £ FAIFEREK &S F PAHs IS B & 2 MBS, Hob, Cai™BHER
#H# Sandy Hook #8755 New Brunswick 3B XS #) PAHs F#EATHE, K New
Brunswick 3528 PAHs % &t Sandy Hook # X K 2 45, T New Brunswick 3H%F#)
PAHs ¥k FE X B B/ T2 inEF i PAHs K E . Andrea CambaroPZEWF 51 BB 7 K S 69
PAHs {5405 KB, BB T HIRS X R KXSRE K PAHs IR S FilsE KSR
Y3 PAHs W E . Menichini® TN T 70 EERPHLIK, HF 4 60 METER
i PAHs W R ECRIE, 4RRH, RBUEY) BaP MIREWMT: B 1-20ngm’, XH
24 Ing/m®, LERBEHMN. BAFE 0.1-Ing/m’, HE 1-10ng/m®, BEAFFHFRELH
BT A 10-100 ng/m’  PAHs EE R AT RARF L, E/L+HEZSH PAHs K
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WHRBAKXFMEFAHEL

KEHEHR TR,

KE2HE M 20 T 80 ERFTHIRFBAST PAHs WA T EPTHEESE
RTE PAHs WP TAE, M 20 tHE2 90 FARPHLIE, RE%E FF iR PAHs HATHE
BAKHR, AREZ RN FER TR MR UEHA T bR K%, X
FRWT R, PR M IR 2B 55T B0 R R R A P00 0 | T %4 T KSR
PAHs IR E 5 A RORBE AR, MITHRKHBZANGLRTE, BITAKSER
# PAHs iR & LSS EHBKRREY . ERTHREHRFTHIRIREP IR T4
TEJRE KB-120 RAE2S 2Rl E U RAE L RER RS KBHA PAHs. BFFK%EALHE
B2BIERE T T R m K BKIZS PAHs, 178 R KX PAHs B IKE 10 169
ng/m®, HF BaP HIFEHE K 13.6 ng/m’ . HHLKZERF]HCBREEA 0 %5 L3
P05 PR AT, T AT A B BB %S PAHSs MRV 2 BUR R £ R B HIxT % .
ISR HSEAFTERMNTIERBPNZBRY SR T RI5 R EELEN
xSt BEURNBIERSKAENEEREER, MVSIERSIIEMTHER
FRIABBETLEAFN, RN SBAFHERFZNTRE T HME REP!
SWMAM T M RBRF SR F RO RETEURFE, KKK PAHs M
EXZETEANRAZE, FEEX S PAHs HEEER TEUXS>EIR>ZTERX > T
X # 3 A4EE, KA PAHs {55 EERIFETHAGESMHNR TR, Bi X 5
BTN RIS &R X HEIT T RAMRSA BT RL(PM )2 F RS, B
<0.49,0.49-0.95,0.95-1.5,1.5-3,3-7.2,7.2-10mm 7NE, RILATHEA A& A BB

(<5mm & 62%,<3mm Kk 70.8%, M 16 MEHRFETEE<L.5Smm REFH S
88.9%, #E<3mm BIKIFF NG 94.5%. ERRHA, KPR TF R BIHFRELEM
7w, 5ETERAMMEREERMX,

At RE—SIET AR T 259 PAHs MR TIE, XEHHEILRD.
EWBFHTEE. JTMT. WM. M. FRRIERETT. SEARFH. REW. 5
B, M. BEHEHT,

22 BRSNZHF RGBS HT5ERRIR

PAHs #@TULEGHE PAHs FEABIREX. RAEFNLI{L. PAHs BRI —K
DAEG T (B ERRBERNRKRERE) MIALE (@R RRBUENE
ZRAFHEE) . RRRNEAESRIER Bl EA LR EEHOERTEEE.
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WHREBRAFMEFALX

HRANRBAAE: ZEF . 2B &, PE. FERERENNREY.
(1) REKRE

RERBERNEZAMNERRTE B TFENEES AR Bariig 2, BERER
B2 S e AR IR B . RIKIREUE EPA FRBE SN 2 MinHE IR BT B2 — 78
RRERENER TRRRERMAESRUELRTUMEN RS EH, BHEER
R BRIE R, TIRE PAHs i, — BTN UL L, B TRBREX, T — PR B
H A B ZEEATIZE 21h 523 0 T 4850 R IR L PAHS 3R ER A A AR M 3R UK
Z ISR RAMTA T BRI EN— ST ERE, SHEARHBREIRBEK
EHER, LHTRERENHE, RABRREAEIERR TR, MS5RRER
BRI SR R A K.

(2) BIEFEBREEAR (SFE)

Il S M AR ZE B (Supercrit-ical Fluid Extraction, SFE)&Z 20 tH42 90 A& 1 F
FREATAESEAR ERABEALMHTHRE EIBIERRE) AFEBER, ME
FER AP EEES AR, NTEESSERN—FHENSERER, RERN.
g, SAERRSM A, SFE BERRERE, CLEES. &8, AWML, &
Y. BT BT ETEHT T ERAMNA, E% SFE NATHAE T
EHE— N HAR 1 .

B, ERSNGFS IR 2E 8 SRR I S A IR N B A ST A
ST TR, FHEE TIHEMNBER. Kleiboehmer £/ N,0 fl COp,M PUF % i
R R T AR 3EE PAHS, [EIH 21K 85%~101%. Hawthorn 2O A HoO #8115 5748 BUBTRL
#) ) PAHs. Yang Y ZPUBIR T BERSMAT CO, BiRFH 4RI PAHs KM,
R T ELEFEE. IMAFHIER TS PAHs EHE.

(3) BAEEH

HERENREARBRROFEA, HEHERMAEFKERMEYRSEE
B, RAMBEBAIKERN, WHMES. k. P BB, BN SR
BHRBEA MY SR BOF RS BEARE, ATRR. SRAERTERE, BF
RIS, T, THNRERA. EARMTAEN—FFRAEE BN
B, B REEAR MR AR A XA MRS HBIR

(4) AEREF%LHE

11



WHEBRAFMT LN

HERBTFEERFIA PAHs BFHEM T TR, BRI ARBEGEBER,
WHER, T ENERYE —EWERE, BKETUES 90%LL E. BEZHFEE
AERA&E&— BEAEY, FTEBTHRIRIERMG.

(5) THBEER

P R B (Microwave-Assisted Extraction, MAE)R LA M Re BHIRE. A3 T
RRMBERFETE. ZERERFEMTHNRHERLEYRE SELENR KMz,
ZEMEERARPE. WEE. WEABR. BN XS HRAERN LR TEE
TERAFBENY R A TRENYAELEF EBERSHNESLEREFR. §
SFE 4 H, MAE 22 —FH X 28 18 & 18] S R, LS B B R B AR 1 PR 61, 45 SR AR v A 22
BARHIIEAR T 5, AT AT MAE B3R, &, A S Sslis 2 A

(6) 4tk

PA Hs B @A HFHEFIRBUG BRI RIGER T B £ EH —EMIEF BRI, X
Lo AT fE T8 PAHs @ B4, BMRBUGHFHTREMA. PAHs IREUE—
AT AR AR R AT AE . SRR S B TR AT 4k .

R EATVETE PAHs 2463 B B R B A T V2 JRE IR B e vE 4, BT LUK A 400°C
FiEMW 2h, AR 130°CiE4L 16h. AR ZIME, HRERAK 400m-1, A
B RIFHTRMERE. BT EITRREVEA AR S sl E S % SR M ME LE R 7,
RYHEBZERHSE, SRERS, ABBEFEREANEENEY, BAXCK
HEZVEM PAHs, B/ R FHRMEREESR.

ELATRIR i §8 T7 AR P B EE TT AR i BR B 3 2 S B B B WL i PAHs &3
WHER, EMIEENEREEDEMERIABES, SERTHFH B FREAER
BRIV S . SHEBITENAR Z R A A, REAEYEZRMFT LR
—EMRIER, ERMERE. Bk, —BRARMERELEIERTEERY, TR
AU—g LR EMERMEM BRI EEMARTEREL E, REGEPH
PAHs F HABTINA 2 #8R M7E 38 5 BrE 5, R/5 AV I —E PR/ EREQ:3)

(1) EHEERSH

PAHs M kR ZSRA R EZ—. BEHT PAHs KT ERSH
BI(GC). KGR~ K% (GC-M S). B EIBHPLC) KR A R IEEE.
Ho &% A ER HPLC. GC fl GC-MS, #7& HPLC. /#ix % Bk PAHs 4, i&
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WHFEBRAFMTEAEX

H HO-PAHs. NO,- PAHs. Cl-PAHs %,

Sian Kee Lee %1% GC 1 HPLC MUK & PAHs M8 Frdt BT TR;
HREASPIG T R EAEMTEESREERAAFHINA. KAFRTHEPEE
£ PAHs SHTHEET ZEHHNA.

Fernandez!*}#1 Stephanou %714} 5l Al GC/FID W& 25 S 4 i PAHs RIELEAHNY.
Paschke Z*1H CO,. CCLF, B3R & B I R i 4632 BUBUH ¥ ¥ PAHs 1 NO,-PAHS,
FH GC 2. Galceran ZIF] GC/ECD(FAFH#KH HI 38)H1 GC/MS H 3R T AR
i) HO-PAHS. Scheepers % F] GC/MS 247 T S8 R S35 44 /& 1) =S #) NO,-PAHs.
Takada % FEHE GC/MS HHTRAR TR ATER KL # PAHs RILKIE.

Yangy SR i R FAAIRELGCMS S4T 3BT 5T T - B K4 PAHs FIZEH iR,
254k, Hawthome S B U K ALK SR L T T2 S F PAHs REEHHY,
F GCMS 47, HBIR T PAHs & B EALMEHBUES AR, Nilsson Z529H
GC/MS M5 T M 25 R # C1-PAHs. Galceran % HPLC H.44 3248 34> 7T HO-PAHSs
F1NO,-PAHs. Li FR{LZER M HPLC LB BRI AREE. 1,3-
1,6-F1 1,8-ZF§ . Gundel S UV MM RP—HPLC MR T RARLF LAY
PAHs,HO-PAHs NO,-PAHs. Murayama 2 f s {b 22 M5 e M 88 HPLC 447
NO,-PAHs. Beak &H UV MZtA I 2%, K B8R BE#KEERY 779 HPLC [l 8 AL )
KA 487 18 F PAHs. Pinto ZVH LB 7R ISHE M Triton X—114,5TAFRSE, 3 A
HPLC—UV 2471 B4 _E 9 PAHS™,

2.3 BRSNS RFREMIRIASN BN A %

XK PAHs RTINS, BESMTRIOIERS, HAATEBE . 60 FRE
S, Sawicki B SEIRIE T A PAHSs (L EH RS 5 7 A RIVRRS BB HS AL & Uik B
g mC). Bliffgrd A1 Meeker FEMHATIS JUBMEATRS, W RIEHR A MNHRIERB T2
%, BZAEEWKE— RIS, B RER BRI &IN5 RHKE .
BT RAEBAE RN PBEHTHAEE, MBTREZREAVERERITH
WEHHESH, TERARERRY BUEAE U EA R, B AERA 70 £RFF
%, RERRE, 7 PAHs MIEHE. EERIEMNTHEARSETEXRE. Grimmer G
W9, A, BiH(1,2,3-cd) (D) EE A MR R~ £, RFCOR)EEFE
THRERSF . HULAIRYE COR/BNT LLEA W& 7075 F KA1 £ 15 8, COR/InD H
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WHEBAAFMEFAEX

EXT 10, RAMKERSPEIIGRYRIFFE. 1978 4F Watson % AF/F FORTRAN
BRI R T CMB AR ENREEF, HilERBZES /R CMBS.0.

B3 T RN B £ B P FE PMys b, Y. C. Chan % AFERKF T HY
A B R A RGEAT T PMys RITRRTIR R, BAASRRY PMys M EERER T
B ZIKENY . AYREER KBB4 . P. Lens chow B R T HKESH PM,o
fI5R¥R. Christoph Hueglin ZHFA T B3« 2B RIRAHIX PMys. PM;o FTAR Bk
HILEFRAE. Xavier Querol FHR T BT RILHMERT B X EED HETH
PMio 1 PMas BIRIEMT, B ERS ST HEH#AT T % K BB IR R4 .
GM Marcazzan %X Z A RIBIF T B AFIK Z PMyo F1 PM, s FIBRAENT .

REZEERBIAR LETHE THE, FEERITHARE T —EHE. 80 F
£, BRECISEET BRRHIEFAIRFAN, FEREREZHBSHER
(FA/CABYBHTIS R IR A, XLRFF(RE T ZAEEERENNANRE. 45
BEX AL X 2 SBRL Y £ F 2 3R 7 AR HEAT A A A0, 18 AT ARYE 5K 9F (a) EE(BaP)
5 8K (COR)HIK ¥ HLIR A5 S L eI L T 1 AAE . e R R SRS H M
BB, BEBERERELEF COR 5 BaP HIHLE N 1.26, i R SIFLES P i%LLE
ik 13370, M ELERA=ABEEERTEITZSBRYH SRS LR ET
R ETEF BRI =AM KR £ 3055 B AR AE R R T 1R)- T B, 1A Ay 18] - IO Bk
EREBRMES TREVRETEN S TR, T EFETHRFERPIBELRNRZE
SRR BRI R U, FER R R R KL, 245 548 = B R A b T4 9 R 55 B
BEHA AR, 8 ARRIEF R R TAERR B BEER (TSP K& X 1
B R T A - DU BR R, T b 5 T BB 3% B B0 R B SR A8 07 A E R B B3R
Begedp, M bR T A R E R BeYE SR A RS RS ZE B A HER B (e - T B R R — 58
FORBETF R R, 8T KRFER T 2 S BRI KRR T T IR T KET1E,
FHITR T Sk b PAHs BORIFMNT TOE, BEEL T S5 REN SR FE RS E,E
A A — A48 TE 75 ¥, B F A 2 i & P 7E(CMB #RRY) 8 B R 1T PAHS F3RIR, £ 3K
FRGRFEOFEATIZENET, BT SR ROR T E L, BN %R F R
EERINEIYHER. FEXEBHBARRASHFTRESENKIEAGTEHE
PEfR M AR R Z IR, BE. BEFSRNEW, R 53552 I H KB H
AR PR (B IEYER M R AL RN KRR E R BT RAE R,

EJLESR, REREAMKT EXBRDERTEANTENNE. BFKER
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WHRBRXFMEPHIEL

FHERF T TR RITAE AR EA 2000 FRHE T ZEHEMTHER.
KRFAEXKEKTZSYHAT T BT . EREEE BB H B RRIBEMA L RKIR
HITTERE R FE LT R AR T B B R 12/ PMF 5 %A A B R 2R IR
TRBRYREBT AR KR, AFHE TR EERBFERGEPERGRFENER
i T 5k BRI EFRRIT T M AR R K EFE KRR PM2s FILEA L
ENBTEK. KBHEFATER). XBEH CMB R T T HlE i RSBk
VIRIFMEAT FHI- T BTSRRI Va3 5 -

24 FEMEEEI

YUE NSRRI, E AT E S K ST PAHs BE#T THSHAFNET
—EMHER, BREZNBEFE—ERELL, FTEEUE: AIEEYHENL
HENBRRABLHT TREMR, EXNTIFBIRRE RYRAERILEEEPI UK
[IERENE SRR FEN BT ERSRN; BHTH PAHs BIFE R B,
SMHTEFEREFAHRTTHR, BEANS, RRAHAERBEAN, Hs, @
TREFRNER, TRSEBERSTENAR, NTEERENSERERIRE; BE
PrER Ge 18 PR R X 2 AR 1 B R STk, {H B TR X E B BT IR TR,
BETOME ARE E R S BT BIRIE SR, DRI NP E NN, Eik, #Ed
ARERBHFAEEIGRYRE. BEEFN ARE MRS BBELIT.
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WHRBRAFML FAEX

F3E KWt
3.1 RWAANE. RHSHH

3.1.1 REFTREESH#

(D RFEBRARSE (GCMS) S E#H# TRACE GC Ultra/ FINNIGAN DSQ II
(2) SARfEEE, TR-5MS(30mx0.32mmx0.25 u m)F B EHA B

(3) KQS00B B iE vE 28 BILT@EEBERAF

(4) RREHUELE, BEMREE. BHARENK 250ml KR

(5) FHRF, BeBAERZE 0.0001 3T LRSS

(6) £PHERMKE, BEFM. BEE. FATEMRE

(7) RE-52C Bjeik & K% W REMAEE

(8) KL512 &AL EFEERBEERITEAA

(9) HH-2 BH BAFR KB, HEmFHRAF

(10) Gapkp, M, SRR
(11) BHEE250ml FEAERFEES
(12) BMPHEARERE (HE# 100mm) RETIHAEFTFRATBEH

3.1.2 XRNBITERE

(1) NK-2XF B Y& F K if s TR 2

KA BRENTERE PMys. BREXRFZEABFFREREZ SIS EEF L
EXK 863 Tl HAREMIERFIREARTT RE WA T HIEH NK-2XF FOR Y 7 & IF K AF
2.

BHYHBEFEXFETEHEFKE. BREM. VEHBURMSKESTH4A
B, HEPXEEERETRNFACHSE 100um UTFHMAEREEFREH PN
EHRERIRES, ERERPHANBRYERLTRERES, BAREERBEHTH
BESHYES R R ARENEMREIBEL, BENLE 3.1,

FEBHRFETFERHARR, BHNREGNMIZSHHENAE—FE, REHA
w5, WMOKRERE ., B BRITHNSRAE N 20L/min, /MR RERER

3min,



WHRBRAX ML AL

1
,:::::;;;§§=; LREEE 2B

3atEER  ARRRE

5.3 %8 6.5 MBI

THER  SRETA

= %ﬁ OHIEE B4 10.ERETHE
. ILERAE 129K

9~
&
—
gﬁi@o 133444 14353

1
Al _ﬂ-‘i
L 1

B 31 REFRFBLMA

Figure3.1 Chart of re-suspension sample

(2) RRBRWBILERE

R B EE: FAEEREALIRIRE, 5 E &Y 5% AW i a7
R, BEVWABREDRE . FIATES A R, DOEnE R A E A .
REREFYFREELE 1 A, ETRNSE 2 1, RUBHTHESEAEFMEK
P, EHEERIGARE. MARERE, FARBE, ZALRNEMXE 3
EFH, BABEEARRES, WRRECRAETER, LENETIIRE 4 B
BALE, SHEXENYNEFIIRESEE ENERE—So9E, IhER, #£EE
Y)RABT A LER BRI R K EH YRS SRS

B 32 FRBERE
Figure3.2 Soxhlet extractor
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(3) RE-52C Bk Ras TIEIRE
IR RBRIAEEEZRR (R, HARRERERETETKEP—il4kk
#%, —UmANEE, EEARET BER, EATRFGRE. REFNOREERR.
MEBASPIRBAFEREMRNTRES. BEERBRATUFHEEZ 400-600
BOKFTE: AnAva AR PER, WHEETEEZERNES; FRRERT
HATHERE, HEBER 0-120 ¥/4), ERARMER, BARRAR. s, ER¥AD
FERT, EAZRRRERNL, MREBEREE.
RE-52C e AR BN EERALIE:
JEFAR: 50-2000ml;
BEREAE: 0-120 ¥%/4);
AIEEE: Ei8-99 . HE A3hEH;
MIATIE: 1000VA;
H¥R: 220V/50HZ;
EHFHAME: 0-150mm

B 3.3 RE-52C it R A B
Figure3.3 RE-52C rotary evaporator
(4) KL512 ZR{X THERE
KLSI2 BRI HTAERER: BESRE. EE., WEBRE A RRE,
SE IR K B HF o B AR VR 48

B 3.4 KL512 Rk

Figure3.4 KL512 miriam blowing nitrogen
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CHER, POF. FRELE. BESKRAZFHR. ATdEUEHRRAR
#EE, BRUFHEFFR. SFELTARETHERS RS, BLHAMRE
BEHMAMHRAYE, SRAETREXERTNENESH L TRE, BESH%H
Bk mEERE, HEBRTREER.

(5) 3E#H A TRACE GC Ultra / FINNIGAN DSQ IT Tk FE#

GC/MS BRRAIEARBRRIE T G lZMmA R, XRET REZAREIES.
BHEREATFHESANSREYPRDASNTHEE: TUANLEYINS FEH;
A AMEBR B E R AN A S AR 4 F R ALMBIEEE SR AN, STRE e
RS S ERERPBEFOELEES,

B 3.5GC/MS (£E#%&)
Figure3.5 GC/MS(Thermo)

T iﬁaﬁa‘& a’A Ab

o ® ddb o }
. 3= a i

{ Ji“ML Mhn | e R
L%?ﬂl i BE F——J
|l e

RS ET

B 3.6 GCMS LH##AER
Figure3.6 Work flow chart of GC/MS
B 3.6 ASHEE—FERANXTERER, ARSYUAEESERLEOH
ABTHERBERET, BFE#ARSNRELTRN, EETRESAESTRLZ
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WWFEBAKXFWMEFAL L

B, AF—AMERBEFRANSE, UBERESBEFRES £t SETFREBEENEWL
FERABFEAEEASTUH R, FHiLEFREESHESAMETLHE
MEREYHEEER, RASEFREEE (TIC). BHAPMRBREETFIREALT
BT, BRBRASTHIOER, X GOMS BRI XAKSA i E R E—
£33 (SCAN) F.

5t TIC BfEANE, ATRR S HXNAREE, blEle/ e iEemSua
Bo —M—IAREMFHELIE, —LLRHBEREEFRAYLE. ERETRAEE
b, YQERRFEETREE, MAREREERE, JEERELER, HENTU
B AR B S, e — P b E.

FEAFLHT, B GOMS BEM BB FRAEEASEASHAEUTBAKEX
fEAEE. BANEMEREE R, E5, EERTEISENEESH. —&H TIC RE
EH GC MAXEEFURMER—NEEL, BEXFHENBREERENHNE 2
—FpiE AR 2R .

£33 (SCAN) THHFREN FREMULEMHIEHEST, Xt B &R B4
KUY T RRAERE TR SR AR, TURERARBE.

3.1.3 XRMAHRSRF

() &5 vaniE REMAFERF ]
() ECk VA iTE REBETWERT =T
@3) * AR L RENWERF =T
(4) EPA ] 16 7 PAHs & 45

(5) 100~200 B #E4LEERL HBERTEN

32143, MRISAFTINFREHER

(O¥PTE A2 HUAT A SRR B ER AW,

Qs A SRR AR ERAA, BRTERET, ETTRBTRES
M.

C)ATREEBBAFHEAREEAN LA LR HRER 1 Mit, ZRTERE
FTREHREEA.

OB MBS ARG RZIKBTER, RERARAENREREE, RE
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WHEBHAXFMEEMIRX

RXER BRAKMBEKI I, BEREPRT, AHEREEFEBFNIE
o

G)TETRA R HET. EFEEBRLAEREBEEES R, X2FERNBEE
ENELEE. FHit, §—#ERLMAFTIREANTEH, HFNRAREREREZR
KTk

OFEHFRZH. PUEMMTEREF, . 05, NO, FIESMEII 4L B & 1
AR, KH. BRSO, RE#REXETHR.

33 RRFAERTEEE

LR MEEm 3.7,
BSR4
I
R
.
Wik R
!
& | mmeEs |
=
ﬁ I
2 40ml ESke 4
. N | 120mL 4B 11 WESKUHE |
—>
é : Y SRR l
E VEAX PAHs
Y
| ames

GCMS &t T8

B 37 FRAEE
Figure3.7 Flow chart of Experimental
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WHRBRXFMEELLL

3.3.1 RRMHARE

75 BB RS E B R R HR Y 7t 8 RGP, A R R — R A BUR K
e 45 R, BEHFR — R RIEX 5T 55— 375 S IR AR ER B 2 IR B HE R AT R R
&, FEilt, EXRERNEEHETTRARMNESENSERBERBEN.

(1) TREBRRHOXE

EF BN SMHA, ER. 8. B, bR, ETX 20km Z4A7CHE A 51K
2 MR, ETRESAE: KIL. AEHHEENK 20-40km EMFER R, 55K 3
MR, BIERE 14 MR, BHRE kg ULk, UEERBARELR (KRB
20cm),

(2) HEHERIRE ,

EFEMHRE—ATBREYIMHE 5 NRHE AR 25 MR T 5-15m FbmE
AYEE LT HAMRERKLES 100g, REELNEMFTRE, BIEEXNERESWE
.

(3) B ERE

R AR MRIRIEE I 750k, 130vh 1 410vh ZWihr, SRR (FEHFFREKL
R BPE), RRRAFRMOLETIARY (BRROBAERRE®) 3 4; X
EMRALBIRTRKA 12 AF/ARER.

(4) BRVHRBERE

R NEFRIEHEF KR IRENFADE L, BENRLER km 88— 1%
B, R 4N REERBEREY, 43504 5008 M L.

(5) TR RBIKE _

B ENBAKRERSBHFERE U RIFETHMREAERRES, EX=4
BEFDFE T EREREER=A, B8R RRERR 2kg L E.

(6) BHAHRKERE

FERR L LA A SCAL AR B L SR O T T AR S TR — &R AR
¥, EEAMEATH 100m £ ABRRERBHLEEA, ENPRHAXKERM kg M L,
KRR DT R RIRER .

(1) WGEEHERHRE
RERLEPP KAV B BRAR/K L THEK, B BPrRAeRELEX 114
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WHRBFXFMEFLHEX

B, RASHBCR 1 MR, 3t 4 M.
(8) HEEELHMIIRE

ERFEHA. B MER=1T 4%, EELER EOHBE 13 4, HiRER
354 . ARABT, BEFFE, BN L LAY 500 572, RAFRHERN
LR

332 RNERIRETLE

SFAFRRED AR R RERER, #ITRS, BT, 2¥EEES/FIN,
BAKAERFIT:

(D MAEREELZREBRET, REHRZT 50 BRE LA (300pum) k. 3B
— R FEERKERE, FERBS, F—04 500g #ITEOLRE ST, B-HY
Skg FEATH R

(2) RFABRE RS PMys.

RAEREE FI RS TNERR, RHERT, 2 0 R B 450 CA BT BB A
Kyge 2 pE, ZREBEPERGAEERENEZE, RESRATRESTHITRSN
TG, FEREY 3K, ERRERN, REHERHT 0.01mg, EREEEER. RV
ETHRBAMNANEENNT 40%, HN@ETNNT 5%, RPEBELE 15~35C.
BREXHEEERERBANTREBPHATHRN K TRTE, HBKS S IEER
R, REFRTHRENSEIT, AREBBENBIEKEN 4 CULTRIF. TER
2 3.8,

e
{
HEH — Y18k —» HZEFE (20L/mn) —
T (8 MMPM,s
Z Bl GAST
| B33 AEERHE
Figure3.8 Re-suspension sample

HREREREAPTREARETSEFRPATOEK 863 T HHRKET A
REARFF ZH R A 7 HIiE K NK-2XF BB &FRAER, SHMET Imin, REHRE
HREEBFZEEN, RE 3min.
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W HRBRAFM T FAE X

(3) FIRRMHLL 10 HOKKIB AT, B 10 BOKLLT BRI &, &RERS 5
#HITRAEREER

3.3.3 HmAyFsLE

REVH A #E & 5 (1) PAHs B 2R 07 1%, B KIRBUEHIA A L SR E T
ZBEFREAEEHNRRASBTRYRSBRDENYRARETT . R30% AR KRR
EXN ERYEHTRAE. HAMNRRRIFZWRIGIENSEEHTRIL, AT
BHBERRRRES.

PSS A IR BGAR B S B R 542, AL 1y(6*2) EX R MG E LR &
. BT KESE R, EBERIEE, KEHEE, BRMARISTER,
REUAT [A]EEX12h, 16h. 20h. 24h. 36h. 48h/NNKF, KBREEEISST. 60C
BAKE, BHEERIS0ml. 200mIF K. ERXRRNES.L.

R3.1L(6*2)ER A
Table3.1 Orthogonal of L;,(6*27)

LRT SEEREE) h KRR C A& ml
1 1 1 1
2 2 1 2
3 1 2 2
4 2 2 1
5 3 1 2
6 4 1 1
7 3 2 1
8 4 2 2
9 5 1 1
10 6 1 2
11 5 2 2
12 6 2 1
RIBIERRB I ERZ LR T

24



WHRERAFMTEMLX

F32ER T8k
Table3.2 Orthogonal test table
ERT SR b KBERIBETC 7 & ml
1 12 55 150
2 16 55 200
3 12 60 : 200
4 16 60 150
5 20 55 200
6 24 55 150
7 20 60 150
8 24 60 200
9 36 55 150
10 48 55 200
11 36 60 200
12 48 60 150

ERSE. WHKRE 1.0g DHRANEENBHREAEEE (RETLESHF
FEATBELHE, HR 100mm) AIFETF 250mL R KIZHERFHA-ERHR (M4,
RETWERFZ, BEREHAN 40-41C) HTRR, BRIETREERR (85
RE-52C, bW RAMANEE) HITHEERSE, ZEMREEET 42°7C.

FRERAERNT TR RE P ER T R EAL. ¥ 10g BHER (FRE
RFBEF, 100~200 BAESITRAEERS, 7E 240°CiE4L 2 /MR, EEAN T2 A
WIEEHETK 20em, AR lom BIRERAER . EKRS )G FRIVESE 2B, &RIK
Al 40mL IEEC¥%E (SHd, RETAFRAF T, EREHSA 69-70°C) F 120mL
IR 111 MIECH/E (Oihdl, RETLERF DT, EXBBH AN 80-81C) %
PR, FEESHERAS (A, WEECK/FEBAS (A). HFHRBEAS
A, FHEsR S DRITRG, RENEEEET S0C. JRBEBRARKREZESA 1mL
EAE, BBZ2E0ET, A N RRREEEZE InL 5, EHTHROEP, KE&
HARIFFREI

3.3.4 GCMS R &4

LRPREFEUZIHESH TR, RENZHBTIR, A0%, BLABEEX,
ATRHICH R REH RS A TR BEREY, BEE S,
EHFFRA T HIREMNTR-SMSBAE AL RIEFTHE, RN FULREES TR
(SIM) FXXMFUFIMEGRBRNEREE. BTHISHFTRASFEBRK, W

- 25
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BFEAD, EURARSRT AR, BREFEAFEHREIRNBRLU L, FiE
TS RIOF M.

il &t HFEORE290C, EHKZERE290C;

H&: TR-5MS(30mx0.32mmx0.25 um)

EFFAE: 70°C(2min) _10°C/min_,, 260°C (2min)__5C/min , 300°C(5min)

H£5: K, HE1.0mUmin, 5E1165.2kPa;

HEEHR: Ao (splitless)

Gt & BETIRER200C, BTERSHEL kY

335 RERIESREEH

(1) RERIE

LRTFH: REAEE, FRESHEMMERNIRPBETM, DRRERER
TR P S gL,

BWMTH: SMHEREIEFRINETTAEE, BT AEERSES LS, ER
o RE B A R 5 B AT AT LU IE B S F2 o 5 1B .

FELR: HRAEYREEMBMETAEHE L, FER5ESERMSE
RAPBR#TH, WEBMLEWHIEME, DURIELREREF ARG,

(2) FEHEH

MAMIHLR, FNXASER, MRARAR, UROHERMEE. §
—REREMERE, ARBKRSMEETRE, BT T —HE&HNFES.

TRV MBI YT R, AN HEERRYE, FHMNE—HoekEes
MEEFRYK S ARER. HUTRBENESERFNAGEERETH, PiLisEK
ER, ZWRE. BEFEMNNBAREEESRIY, SiFH, BREESH RS TIHNR
BEWRE.

3.4 ER5i1ie
3.4.1 REMERIEEF

KEBRYIRERT S ARRE. FREMDREE=SFHAR, KREXHERRA
B—HE 1.0-1.7m*min, F R ERNNEEREBHRE—KS X5 100-200L/min 1

.26
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5-10L/min. KM BFRHFB/MEKR, REFMR, TTUABEHESXERE; RARER
HREND, RERAEPEMEENREIRAKE, XHRS, RABRYEBERES,
AR E A 20 L/min.

342 FHIEBEE

REXSTRYN, BEHERSHATRETRY, RPENAXEEE (XE
Pall A4, L2 0.1pm) FAVRAEHABEALRILURBEES BEAFR K
FEAF, A2 o2umyBAEH, —BRAREE (FH) BERELH, #HENTE
SREMIER; ARE () BEREDLHE, HRTE. BEFAFIWLSTR
HMTER; RV RIS, AHAFRAGE (BHD EEREDH.

343 Hmpsik

BT RSENE YRS LRE R, MRERKRSEE EZRAREI T EME
T ATAF=ERBOTI, REXNHFRBTHEEBENFEHBTHEN, FROA
WHE—BRERE. B, BEEES. BWEEEXAEENZE, FRANE
R SRR ETERER —EABETE (3: 1), ERXAEIEIER, RIEKE
BT HE S P BT A NS . A RPRAEREIAERITO %, S SETENR,
BT HEHIRCR

3.4.4 DA EMIEE

BT REFRRS ERANCENETESESNAS 2 EER, FHsERE
NBEXANATEREREIEMEERR . GCOMS A UIHEXEER, KABIK
P TR-SMS B E G HMEFFAHR/E 7T A AR M 2 355 R A 2 1T e 214
B, FUrEEETRNEM A FUEEFREBNERNE, EEERRSE
TREG RIS FRAR G & HO T R BRI T B HE VR I, RFISMRAIRIE T B HIHERTE

3.5 KENG

BEXREAMGRIRALE, T HFamsFTBE (Mke., R, Bk
. BHAE, BEE B, HRURRER EITRUA AN AXHE, BURIE
FrREH S AR .
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HERAXTHEER A BRERERERE PM,ys, RIBHIKE PMo iKY RA
EHENRERERERRBRAYTHEHE R, EEEKEMEAUTBEEAREEE
1ml, A GC/MS #AT et E &7

FIF Lipe* )RR AS, BidRibaiss, FIAREMERETERH
SIMER, KB T RFMSHRR, BIRE. . ETNARE MR,
IR A B ERRRE A b B
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F4E SBRERE5SH

4.1 brAERNZ:
4.1.1 EMHEHE

M 10pg/mL K PAHs FrER¥E R, BHEHEE, XF 16 F PAHs EtE, FHHEH
f 16 # PAHs FEHEEBE T, WERENE. HFE8 2uL, FEARHTANER
EFR (SR BH#EFR (RoRSERTRETR (TIC) AFFR), AMEER
150-350amu, HAFIEAR R LA (R B i 18] 2% 4.1, 85T SARUEY) R R (a1 e £ £ B8 i 8]
I NIST (EEEFHFER) AL EME LT EEIT, FIFESMrEx A
BT E BIE .

A4 #EETA (SR) B#5 X HEELR ARG FETEE

Table4.1 Selected ion flow (SIR) in the scanning features of the nuclear-mass ratio and retention time

X4 S & B4 RENEmn  FEH BuEtt
E=3 Naphthalene NaP 55 128
e Acenaphthene AcPA 9.09 152
& Acenaphthylene AcP 9.52 153
Uil Fluorene Flu 10.64 166
3 Phenanthrene PhA 12.79 178
.} Anthracene AnT 12.90 178
FH Flouranthene FluA 15.56 202
;2 Pyrene Pyr 16.03 202
*H@)E Benz{aJanthracene BaA 18.89 228 B
& Chrysene Chr 18.97 228 CEES ¢
I O)HE Benzo[b] fluorathene BbF 213 252 REE
FIHWRE Benzo[k]fluorathene BKF 21.35 252 BBUE
EH @) Benzo[a]pyrene BaP 22.03 252 1R B
B3 (1,23<d)tf  Indeno[1,2,3-cd]pyrene  InP 25.87 276 ¥R BUE
Z#¥H@h®  Dibenzo[ahlanthracene  DbA 26.16 276 1 IRBUE
F 3 (ghi)IE Benzo[ghi]perylene BghiP 27.03 276 BhiE

PAHsHRHERE T (10pg/mL) RIMEIEE K E4.1:
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. - 952 NL:223E9
100 .

g10 808 TIC F: + o Full ms [ 50.00-350.00]

'§ 5§50 10,64 1656 MS data04

] 21.30

1< 50 1270 [1887

o 22,03

£ 6.08 | ?107 448 3765 4047

5, 3 .C 127.62 34.48 378 2

14 912 NL: 017ES

B 4.1 PAHs 47 £# & (10pg/mL) # &£ 8
Figured4.1 Chromatogram of PAHs standard sample ( 10pg/mL )

412 EEHMERLH

B R EBMTRAIMRE, % 1000, 2000, 4000. 8000, 10000ug/L L4z &
SHTRIRRAENZE, M REUNTE 099 LI E. FIF ERFILHINERME, HEBAHN
FSF & PAHs ArHIRE, WRHEMZ LK 4.2.

RA2HFABL
Table4.2 Standard curve
ey B3 2 75 72 HRRH
% Y = -4.17602e+007+46965*X 0.9971
e Y = 1.68408e+008+32912*X 0.9947
& Y = 1.07258¢+007+28078.6*X 0.9965
% Y = -1.14594e+007+37186.5*X 0.9935
E (3 Y =-3.81801e+006+53139.1*X 0.9959
B Y =-7.09115¢+006+59454.2*X 0.9923
K Y = 1.08457¢+007+57289.3*X 0.9982
4 Y = -2.70103e+006+61257.9*X 0.9966
I (a) B Y = -2.38823e+007+67168.9¥X 0.996
& Y = -8.18691e+006+65204.2*X 0.9993
FH (b)) K& Y = -4.93774e+007+62703.2*X 0.9984
It (k) KE Y = -3.57655e+006+54317*X 0.9973
## (@ & Y = -3.32408e+007+53627.1*X 0.9975
B (1, 2, 3<cd) & Y =-2.55976e+007+22239*X 0.9942
ZH#H (ah) B Y = -5.06336e+007+23742.1*X 0.9958

EH (ghi) FE Y = -4.49334e+007+23846.8*X 0.9976
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E: 1LRP Y RRBRUEY S ARYIX R A R X BRI B in e & AR E .
2. “ErFHEHFEL, UTR.
16 FZ T RATE M & E LA 4.2

t'l 5000 10500 1 5000 10000
ugll ug/ll
NaP AcPA
800000000 800000000
700000000 700000000
600000000 , 600000000
500000000 500000000
b4 [1:]
400000000 2400000000 ,
300000000 300000000
200000000 200000000
100000000 100000000
0 U] 1 T LAAARAA | T 7 T LhAR Radd ]
0 5000 10000 0 5000 10000
ugiL ugiL
AcP Flu
500000000
400000000
@ 300000000
200000000
100000000
0 | AR MR ) T T T M |
0 5000




WHRBRAFML BAL3L

é

‘ T
5000 10000 ] 5000 10000




WHEBFXFEMEFILL

500000000 ]
200000000
400000000 ]
150000000
@ 300000000 4 ]
4 < ]
100000000
200000000 1
100000000 50000000
0 0
0 5000 10000 0 5000 10000
ugh uglL
BaP InP
500000000 ]
400000000 400000000
g3nc:mmoo—; 300000000
% ] 3 ]
200000000+ 200000000
100000000 foooonooo ]
. ]
0 e '501&3'”'" RO 0 | IS RS RS WSS MR RALE RAAE MM RAMS MM 1
0 10000 0 5000 10000
ug/L uglL
DbA BghiP
A 4216 # % KT B AE G KA

Figure4.2 Standard curves of 16 kinds of PAHs
42 Lp(6*HEXKRER

FAEZSHERMSE, BHEMNR, HEIRNESMTERAEK 43, 44, B 43:
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#43 HiEhER
Table4.3 Mean response table

K C1(3EHxr[a]) C2(K B i) C3(# 7))
1 2911 2477 2358
2 2524 2466 2585
3 2080

4 2000

5 2812

6 2502
Detal 910 11 226
Hefk 1 3 2

Cl: #RHEETE; C2KBHERE; C3: WHE
HRATUE SRR RN E B W ERKR A R E > EHE> KA
WIEE .

PHE EHNE
Bl
Cl 2

28(x)-

- AN

24001 i "
i 2200
iﬁ 2000- T T T T T T T T
2 1 2 4 5 6 1 2
P C3
R a0

2600 //o

2400 ./

22001

Z(X)O‘ 1 1

1 2

Cl: {REXR[E); C2KiBHRERE; C3: WE
M43 HEIHRER
Figure4.3 The mean main effect plans
EXER M RESRWT:
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A44EXRBAR
Table4.4 Orthogonal experiment table
RS REEE IKBFAREC 7 E ml YPAHs(ng/g)
1 12 55 150 3075.57
2 16 55 200 2652.59
3 12 60 200 2745.60
4 16 60 150 2395.70
5 20 55 200 1665.71
6 24 55 150 1754.80
7 20 60 150 2494.19
8 24 60 200 2245.86
9 36 55 150 2569.62
10 48 55 200 3143.97
11 36 60 200 3053.95
12 48 60 150 1859.13

SERERER: SHFRENRENEELRHERKK D : RIE>BHNE
>KBREBE . FERIELRAMG . EFFSFREL.0gh, R B A12h, KBHRERE
55 (BISRIEE K 3-4k//M), B HEBIIAE A200ml.

4.3 IFrEEERIR LR

16 FizHEY M EIR 25 T3 4.5 F .

R 4516 FATRB AR E
Table4.S Recovery rate of 16 kinds of standard material

2 ELES 2R EfEs
AcP 74.27% NaP 87.81%
AcPA 90.65% Flu 90.54%
PhA 104.7% AnT 93.48%
FluN 77.69% Pyr 76.74%
BaA 79.98% Chr 80.87%
BbF 72.70% BKF 101.4%
BaP 85.49% InP 76.76%
DbA 86.62% BghiP 86.65%

HRAUEH, BTE. E3F (b) RELFHIRMESFIE 74.27%H 72.70%(&F
75%5F, HEZFHEHFBEMERRIGE 75%-105%, 74 EPA Xt PAHs Bl /5B
K 75%-115%HEK .
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44 N\EFRRENE. TELER

441 \EFBBREHER

8 K FF IR PMo fI (815 B LI 4.4-4.19:
(1) #FwixksE

Relative Abundance
3

8

6.83

2061 2484
[ 2897 3295 3568

NL:120E9

TIC F: + c Fulms [ 50.00-350.00]
MS chaigianfeiliao

6.78

B4.4 it FHPM, EEE

NL: 3.93E6

Figure4.4 PM,o chromatogram of demolition waste

1957

1988
2223

2875 30% 3699

NL: 5.76E8

TIC F:+ cFultms [ 50.00-350.00]
MS dhaigiankiliao

9.79

4.5 it BHPM,s&#%H

NL: 3.08E6

Figure4.5 PM, s chromatogram of demolition waste

2847 2924 3302 37.00

NL 112€0

TIC F: +cFul ms{ 5000-35000]
MS daoluchen

[+

2100

O

o

=

=

25

2

2 6.02
o 0

= 4

(2) EH®E
@

2100

(3]

o

[=d

P

Z %0

g

s 14pBE
@ g4

(v

B4.6 EHELPM, EEE

Figure4.6 PM;, chromatogram of road dust
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210 676 NL: 4 5268
S TIC F: + ¢ Fulms[ 5000-350.00]
E MS daoluchen
2% ™
£ Jau s BY B %99
= 0 T NL: 221E5
B4,7 BB LPM, &%
Figure4.7 PM, s chromatogram of road dus
) Mgt

8 18,64 NL:1.10E9

§'°° TIC F: + ¢ Full ms [ 50.00-350.00]

§ 678 1955 MS gangfiechen

< %0 1366

: 1208 25222 2697 3295 3431

g 0 502 NL: 2.08EB

4.8 R4k LPM, 6 EE
Figure4.8 PM,y chromatogram of steel dust
- 1957 nL: 506E8
TIC F + ¢ Fullms[50.00-250.00]
MS gangliechen

1987
U222 8723101 3659

0 027 NL: BOCES

E4.9 sk LPM, & 48

Relative Abundance
8

Figure4.9 PM, 5 chromatogram of stee! dust
4) HmY

o

3% NL: 1 31E6
B4.10 FIPM, &R

8.0 1957 NL:86E8

S TIC F: + cFul ms| 5000-350.00]
g MS huanghesha

e}

<% 1881 12061 2488

g Jemser 2900 3298 3486

D

o

Figure4.10 PM,, chromatogram of Yellow sand
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2 100 678 1959 NL:454E8
© TIC F:+ ¢ Full ms [5000-36000)
E MS huanghesha
Z 50
2
2 0- NI -7 27FR
H4.11 £PM, & #8
Figure4.11 PM, 5 chromatogram of Yellow sand
(5) BHE
8, NL 131E9
& TIC F; + cFulms[50.00-350.00}
g MS jianzuchen
2 5 675
o %
£ . ) . 2548 3104 3484
g 0 K - NL 1 24E6
B4.12 2R LPM &R
Figure4.12 PM;, chromatogram of construction dust
g 100 1957 NL: 551E8
8 TIC F: + cFull ms| 50 00-350.00]
§ . 1461 MS janzuchen
< 6.73
> 956 A7 e 2223
z & WL 225 271 3006 B
g 0 08 NL: 670E5
B4.13 A LPM,EiEH
Figure4.13 PM, 5 chromatogram of construction dust
(6) K
o 100 1956 NL: 5.77E8
& TICF: + cFul ms[50.00-350.00]
g MS meiyanchen
% 50 2485
£ Ja58 BI 3395 3491
g 0 i) NL:128E6

B4.14 B APM,o &£ 8

Figure4.14 PM;, chromatogram of fly
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1857 NL:5.74E8
TIC F:+ ¢ Fullms [50.00-350.00]
MS meivanchen

8

BT5 970 T2 0B
979 NL:2.00E6

B4.15 HHAPM, &4 H
Figure4.15 PM, 5 chromatogram of fly

(=]

Relative Abundance
th
[=]
i .
¢ ©
38

(7) L3P

18.65 NL:1.04E9

19,58 TIC F: + cFulms[50.00-35000]
MS turangchen

8

N6
225 9504 3299 3310

1008 NL: 1.35E6
B4.16 g LPM, & 4R

437 585

R elative Abunda..ce
3

(=)

Figure4.16 PM,;, chromatogram of soil dust

100 b./2 NL: 244tY
TIC F: + cFul ms[50.00-35000]
1472 1913 2062 MS turangchen

50

82
28B8 2916 3744 4082
0 TG NL: 8 47E5
B4.17 13 LPM, & 4H

Relative Abundance

Figure4.17 PM, 5 chromatogram of soil dust

(8) Bt
2 00 678 o5 NL: 573E8
= ' TIC F:+ cFull ms [5000-35000]
= MS yangchen
< 50 138 147 261 2923
2 Jugem 2% 25 348
= 0 051 NL: 1.37E6

H4.18 L PM, & EH

Figure4.18 PM;q chromatogram of dust
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1955 NL:55068

TIC F:+ ¢ Full ms [50.00-350.00]
MS yangchen

_ BB 3485 3712
0% NL.503E5

H4.19 35 LPM, &, #H
Figure4.19 PM; s chromatogram of dust

R elative Abundance
8

442 NRFHRBNM P S AT ROERER

(1) 8RIFIHBEPMi0EPM, s BHF R BB W TR:
A 4.6 NATFFHR P YPAHs
Table4.6 Y PAHSs of 8 kinds of open-source
&R WBd  fRER" Ex: 5o BRL HEY L@ BEX
PM;o 1308226 376845 467043 462658  495.07 3507.33 263433  710.13

PM,s 272027 20528.52 3176281 1143385 1030275 21709.66 10971.64 27659.66
FAfr: ng/g

(ng/g)

{ mPMio
| mpMm2s

IR

B 4.20 AAY AR F TPAHS
Figure4.20 Y PAHSs of 8 kinds of open-source

HERAUERPWEY, HRARENETPM,sHEBHF RN BT TPM,, Xif
RPN ZH TN SRS XREET—HH, R/ a
REMREREX, FRRNBRHER, ERMEENENY: 5—F@E, et
AR IR, SHRFERTEES.
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14000
12000 | PM10
10000
& 8000
6000
4000
2000

0 L 1 1 L B — ' —L
Wkd HETEE EEe  HE  BHL AAY b OBEK

ng/g)

BT L

421 NEFHABPMF % 526048 Friak

Figure4.21 Comparison of 8 kinds of categories of PAHs in PM;g

36000 [
30000 | PM2.5
"]

& 25000 L
£

e 20000 [
§§ 15000 |
ﬂ; 10000 }
® 5000 F

0 1 1 1 1 A 1 1
Mgkt FEEE EEd #HE  BRE ®AY LRE BHEX

B4.22 AEFRAPM,sT 3 SR ET K

Figured.22 Comparison of 8 kinds of categories of PAHs in PM, 5 N
HE4.21. 4.22TLLEH, PMF SR SREBREHRMNEL, BRAESHE
KEEBHMEBAR, SEFFBFEPM T EHFREBENSRRKKA: WkE>ERE>
B >HREEE > HA > L A S MEK>BRE: PMsPEEREHRNRAETE
4, BRASTHLTERMK, PMusHERFREBESHE: ERE>HERK>HR
BASEFYSHTER>HE> HEC>ERD. RHEBERZRHED, RS LE



WHRBRAFMEFALL

XIEPHIR I EEH AR, HAPRMEEHRENIEREK.

MR EEERDLHE S ER UE A REHRRE U R R IE R 3520 2
R, TR EE, ERSRFERBTHARBEARETIDERTEREERT,
ERFEEZ REMENBREAB LGN, ERUEFRES, EREMELR
fERT, BEMURERSYRERBEUIRTFRFTEXESHFT L,

(2) 8ERIFLFEF R Y PPAHS A B IR E NK4.7. 4.8

A 4.7 FHRBEY P PAHs K FRE (ng/g)

Table4.7 Mass concentration of PAHs in Open-source particulate matter

FE B EHng/g) B#HEMnyg) BH A (ng/g) HL(ng/g)

2R PMyo PM; 5 PM,, PM, 5 PM;g PM, s PM;, PM,;

NaP 140.38 764.70  169.11 1172.69 13891 283272  165.28 410.74
Flu 48.21 259.57 — — 18.52 389.92 55.69 162.18
PhA 681.95 2757.21  305.74 2047.15 14946 3209.04 492.43 1112.17
AnT 63.20 232.83 — — — —_ — —_
FluA — — 17.12 165.82 — — — —
Pyr 341.12 1868.60 128.69 912.42 36.15 988.43 154.99 375.37
BaA 112.95 41736  242.08 1620.25 5.27 152.85 21.19 61.50
Chr 199.17 107043  88.81 593.68 24.39 41490 126.43 334.04
BbF 298.36 1258.44  125.75 807.741 47.58 1091.30  140.88 427.66

BkF 348.20 2389.28  148.94 1013.38 58.71 899.21 9.70 26.99

BaP 71.78 416.41 16.89 178.00 16.08 324.38 35.00 89.26

InP 1272.37 564533 1207.12  7902.05 —_ — 1208.01 2967.84
DbA — — 2148.83  14984.53 — — 2147.30  5287.90

BghiP 190.76 3448.37  71.33 365.09 — - 69.70 178.22

>PAHs 376845 20528.52 467043 31762.81 495.07 10302.75 4626.58 11433.85

H: —RERREH.
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% 4.8 FFARRBAY P PAHs A EXRAE (ng/g)

Table4.8 Mass concentration of PAHs in Open-source particulate matter

MWL (ng/g) HAY(og/g) B K (ng/g) T %P (ng/g)
£ PMjo PM;s PMyo PM; s PMjo PMa;s PMjo PM; s
NaP 351.70 644.13  79.27 543.88 73.47 2903.11 705.26  2886.29
Flu — — 521.34 3274.73 22.40 1063.39 240.98 1003.59
PhA 1508.39  2944.33 47.57 331.18 20.38 647.73 56.24 303.61
AnT 148.20 616.35 134.04 800.29 10.37 409.69 — —
FluA 2464.67 5712.66 —_ — 11.52 442.86 — —
Pyr 1699.95 3488.54 15.51 117.01 345 252.56 37.74 149.62
BaA 618.81 1222.31 509.69 3166.43 36.53 1316.90 274.74 1122.65
Chr 1185.13 1894.34 9.78 58.79 — — 10492 2399.84
BbF 1196.55  2657.18  410.67 2586.87 61.22 2442.75 585.89  2490.02
BkF 109.96 182.17 616.09 3767.02 5.55 233.16 41.91 207.88
BaP 221.31 438.63 8.32 77.06 49.82 1930.49 475.69 1963.56
InP 1265.15  2759.27 652.09 4032.65 94.48 3566.82 — —
DbA 2177.65 442281 — — 165.52  6608.59 11096  :444.59
BghiP 134.80 219.99 502.96 2953.75 15542  5841.61 — —_
>PAHs 13082.26 2720271 350733 21709.66  710.13 27659.66 2634.33 10971.64
& “—RFERRH.

443 ZHHEEH (a) EERERLLE

F3F () BENREPLEFE, BTRIELYR EEEAZTHFRBEEYE
tEriE Y. BR\HRE RSP EHLMRER BT 100gm’. AK49H, TTLLE
W, J\FHEBIE B A o BaP ) WK 18 R PM0iE B PM, s &R B T B K BT ALE 1
brdE, SRIEHTE,
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£4.9 NEFHAPMFRHA (a) IEHRE

Table4.9 Concentration of BaP in 8 kinds of open-source in PM;,

PMio FEmR  EBA WD BEY O BHEA OBEK  HELS B

BaP
(ng/g) 71.78 16.89 221.31 8.32 16.08 49.82 47569 35

500
~ 450 |
& 400 |
2 350 f
~ 300 f
# 250 |

200
g 150 |
a, 100
& 50 |

0

B4.23 NH7FF RBaPRERELRE
Figure4.23 BaP concentration comparison of 8 kinds of sources

HE4.237 AFH, BaPHREMKIK A TB]A > WA > IFTERHE > BEK > H
4> R > BHA > HimY,

HTRE. RN ZEH, EAXESLSTELEELFHATR, B3
T3 BaP MRER S, B EYES EMEBAFEANE, RAHEIE ALK
R FRIBHBE . BUE. BREER: . AlSLARENTIFRNAE, S5
EHAFRZPAH)WHBEKIE LT, EENKEPEHFRELKNE LA HFmd
SEBROHMERYR, "HR B T/KRMMHI{EIS PAHs B EIKF.

444 F3F (2) BEEZHFREBMHEMREXN

X 8 HE R PM, oKLY F BaPK [ S K L I 35 42 8 B AT BIR 04, Bl
%mE4.24. NEFATUURILFIE BB RFRIMERNE, MXREEF0.9925. Hit,
SEBaPYREE, WJLAEA T R SEHEHR £ 3 57 R HT5 Rt o
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14000 [
12000 t
A y = 44.194x + 3338.4
B 10000 R = 0.9925
< 8000 |
;| L
3 6000
1]
4000 |
£
2000
0 1 1 1 1 - |
0 50 100 150 200 250
BaP#E (ng/g)

M424 PMFBaPREL S HFREFHAAXME
Figure4.24 Relevance between the concentration of BaP and total PAHs

445 E3} (a) BEHBHERE (BaPE)

16F £ H %42, B TBaPLASh, BkF. BbF. InP. BaA. DbAZEHKEH IR
BT ANGBOREL S, T EABPLENEAELEN TARSH, FILA—HBaP
WEHTEBIFHNRESH LSRN BBURE. 19984, cecinato EAIRE T EH (a)
WENBURIRE (BaPE). BaPES B —{BaPAiLL, FEFHERERY RN H 235 BN EUE

.
BaPEfHFE AR T: BaPE= BaAx0.06+ (BkF+ BbF) x0.07+BaP+DbAx0.6+ [fiPx0.08
ZHE R Y BaPEfE L T %4.10.
' £4.10 Z-HE3K % 69BaPEAA
Table4.10 Value of BaPE of the emission sources
FERZR BaPE HR2H BaPE
4T pefg BAL pe/g
" PM;0 1.76 . PM;o 0.16
Ll PM, ;5 3.59 Y PM, s 1.03
e PMyg 0.23 PM;o 0.16
FEER PM, 1.15 BRR PM;; 6.45
v o e PMq 1.44 - PM;o 0.60
LS PM, 5 1.00 =S PM, s 2.49
PM 0.02 PM 1.43
BHE 10 7N 10
PMy;5 0.47 PM, 5 3.53

HFE4100 LB Y, HA/MIEM SH B®EMWBaPERE, X5HEEERYPAHs
WREBIM; Nkt 505 HRENBaPERE, LA R TSR E
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MENYRSESE U RRANRESEMEH, NIRAIMNETIXRE; MTREK,
RLAR/DBRLARRN THLE KRB S R B ENBaPERE, XE5/MIRFHERAKLE
AR L R 35 f R BY B D FE DI AR R .

HIAT I, BRTBaPsh, HEBAREATROBUENLEASEZYK, BaPEMH
X FEE—{IBaP, FEE N MHIET HEHITET RN E R B .

4.4.6 BIRFEIZIFEAL ST ERITRE R AN S IR EE B

BERDERFTRIRERUZEGPIHEZHSRREREN, #TA— L,
EEVROREREHLRTENNO TS (BNE—IRE), DRHEGRIFRE. i+
HERNTEERGTRBEESIRS RIERE.

BERFEA—ERARK 4.11-4.18

(1) MBLBHRFRF RS ERER 411, BEELE 4.25

£ 411 W5k 3 AR F B RARLE
Table4.11 PAHs fingerprint of steel dust
PR E (%) P—LRE (%)
ey PM;o PM,; WED PM;o PM, 5
NaP 2.69 237 BaA 473 449
AcPA — — Chr 9.06 6.96
AcP — — BbF 9.15 9.77
Flu — —_— BkF 0.84 0.67
PhA 11.53 10.82 BaP 1.69 1.61
AnT 1.13 227 InP 9.67 10.14
FluA 18.84 21 DbA 16.65 16.26
Pyr 12.99 12.82 BghiP 1.03 0.81

30

—&— PM10

[
o
T

H—RE (%)

0 ) 1 1 L L - 1 e ) 1 L L

NaP PhA AnT FuA Pyr BaA Chr BbF BkF BaP InP DbA BghiP

B 4.25 ALk KT RAREER
Figure4.25 Contour map of PAHs of steel dust
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ARFHPRTURHENKLHERT, RESZEH (a, h) BEFERR, K
B1E PMyo 5 PMys BSR40 S IR 5 R B B H) 18.84%F 21%, —%3# (a, h) B
PMo 5 PMos BB 5 BT R ERBH 16.65%F 16.26%; HIH (k) REMEHF

(ghi) FEMEEANED; BHTIUEHEGRM FluA. InP. DbA MEEHH, BT
X ANEEEREK.

WREITEREMREP. EPRABENLE, XEBEFERE—BTIWER
AUAREERR THATERETEN, HFERFEIRPTET KENEREE.
MHRERRPERFTROEEERE, WREHATIT A B PR 4 K WS 4
BLEH THE™ENME, WAXKBRESEREE, BXAGTEEEANEE.

(2) REEREZIHRFRIFEHTER 412, REENE 426

A 412 HFEEM 3 KT BRRRSE
Table4.12 PAHs fingerprint of demolition waste
B—LRE (%) H—RE (%)

ﬂ’.«é% PM10 PM2_5 ﬂﬁé% PMlO PNI2.5
NaP 3.73 3.73 Chr 5.29 5.21
Flu 1.28 1.26 BbF 7.92 6.13
PhA 18.1 13.43 BKF 9.24 11.64
AnT 1.68 1.13 BaP 1.9 2.03
FluA —_ — InP 33.76 27.5
Pyr 9.05 9.1 DbA — =
BaA 3 2.03 BghiP 5.06 16.8

H—LRE (%)
S

[y
o
T

1

[

NaP Fu PhA AnT ©Pyr BaA Chr BbF BkF BaP InP BghiP

B 426 FEHEM ST BREHRE

Figure4.26 Contour map of PAHs of demolition waste
MRPHEIETLLE S, #iF (1, 2, 3-cd) BHEERHE, & PM 5 PMys R F

SAEZRFREER 33.76%M 27.5%, FRERSIMHU P b OKIEE, FEHN
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TEHES, & PMo5 PMysHRP ARG ZHITRELER 18.1%H 13.43%;  Flu,
PhA . AnT. Pyr . BaA. Chr. BbF . BaP JLM#IRYF, 45 RAEZEKE—1bHK
EREZHE REEEIHEFELR: RAAH AcPA. AcP. FluA BLK DbA.

PM;o ¥ PhA 5 InP f)3—4LIK B BE T PMys, 10 PMa s BghiP & ENTT &
F PM;o F BghiP, 8§ BghiP 5 W HIfER R/ MBI L.

(3) BRALZARFTREFERSER 4.13, HEENE 4.27

AAI3HALSRFBRAL#
Table4.13 PAH:s fingerprint of construction dust
B—{RE (%) F—KRE (%)
Ga=g] PM, PM, 5 wEy PM;o PM, s
NaP 28.06 27.49 Chr 492 4.03
Flu 3.74 3.78 BbF 9.61 10.59
PhA 30.19 31.15 BKF 11.86 8.73
AnT — — BaP 3.25 3.15
FluA — — InP —_ —
Pyr 7.3 9.59 DbA — —
BaA 1.06 1.48 BghiP — —
40
®30
e
220 F
T
10 +
by
0 J

NaP Flu PhA Pyr BaA Chr BbF BkF BaP

B 427 #5AL 3 R RRICEE
Figure4.27 Contour map of PAHs of construction dust
HRFHEFOTUEL, H5FHETEEE, £ PMoS5 PMys HERT S5 ESHF
BREN 28.06%. 31.19%F1 27.49%. 31.15%; —. =. AHFMEBRER N ETER Y
Y, 7€ PMo 5 PMys 14> BIiE 86.71%A0 84.89%. K H[a)E S EE(E, 7£ PMp 5 PMys
FRP2HEEHRFREER 1.06%H 1.48%.
(4) ERLEAFRBFEHIMER 414, REEILE 428
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A 414 L B HFBR AL E
Table4.14 PAHs fingerprint of road dust
B—bRE (%) B—RE (%)
em PM; PM, wEY PM;o PM; s
NaP 3.62 3.69 Chr 1.9 1.87
Flu —_ —_ BbF 2.69 254
PhA 6.55 6.45 BKF 3.19 3.19
AnT — — BaP 0.36 0.56
FluA 0.37 0.52 InP 25.85 24.88
Pyr 2.76 2.87 DbA 46.01 47.18
BaA 5.18 5.1 BghiP 1.53 1.15

H—{bRE (%)

NaP Flu PhA AnT FuuA Pyr BaA Chr BbF BkF BaP InP DbA BghiP

B 428 #3544 % KSR RICHR A
Figure4.28 Contour map of PAHs of road dust

EBRER—FMBEFERE BREAFATEEAFSEFRESER, TEATFRSE
BB ERSEZEAREFNER, ERERLHNELS RBABHRRER EREH
NERKMERBELR.

HERPEETLLE H, EERAFRBBEEYRAH (1, 2, 3-cd) BEHZXEH (a,
h) BRAERE, 7 PMoE PMys HERT A G ZHRTREEN 25.85%. 46.01%FH
24.88%. 47.18%, XX ERHTERLZRE T AXFRFHNEAMN KK, ZRER
REEHERYHELERTARAFENKESHTRNERE™E; RESENSE
B, £ PMio 5 PMas R HI S ZHFRBEM 0.37%- 1.9%H 0.52%. 1.87%;
AABMZ AT RGN HERK, 76 PMio 5 PMas 2 A1IE 79.63%H1 79.5%; FRA I H
. K. EREE.

(5) BMYEZHRFBRBAER 4.15, REERE 4.29
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A 415 KD 3 AT RAS
Table4.15 PAHs fingerprint of Yellow sand
H—LRE (%) A—HRE (%)
ey PMyo PM,s ey PM;o PM, s
NaP 2.26 2.510 Chr 0.28 0.27
Flu 14.84 15.080 BbF 11.71 11.920
PhA 1.36 1.530 BkF 17.57 17.350
AnT 3.82 3.690 BaP 0.24 0.360
FluA — — InP 18.59 18.58
Pyr 0.44 0.54 DbA — —
BaA 14.53 14.590 BghiP 14.34 13.610
20 ¢
~ 15
Z
% 10
T
I 5 ¢
0

NaP  Fu PhA AnT Pyr BaA Chr BbF BkF BaP InP BghiP

B 429 #THERFRARER
Figure4.29 Contour map of PAHs of Yellow sand

HERFHBETUEN, &F (1, 2, 3-od) EEEXHFKRENTEHENES, &
PMio 5 PM, s P IH— LIRS A 03X 18.59%. 17.57%F1 18.58%- 17.35%:; %7 #FF[a]
BERI(ghi] TEMA—IREMERE, #7%E 4%4LG: B, ES5%He] BHNEE
RIK, 76 PMio 5 PMys PIH—HLIREHIRT 0.6%; KRMME. B RES-%H
(a, ) E.

(6) BHKZ IS RIRHTER 4.16, FERE LK 4.30
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A 416 K S AT RRRS#
Table4.16 PAHs fingerprint of fly ash
IH—IRE (%) H—KRE (%)
hA=g ] PMj PM, ;s ey PM;o PM, s
NaP 10.35 105 Chr — —
Flu 3.15 3.84 BbF 8.62 8.83
PhA 2.87 234 BKF 0.78 0.84
AnT 146 1.48 BaP 7.02 6.98
FluA 1.62 1.6 InP 13.3 12.9
Pyr 0.49 091 DbA 23.31 23.89
BaA 5.14 4.76 BghiP 21.89 21.12
30
g 20
£
®
=
| 10
m
0 1 1 1 i 1 1 1 L 1 'I:' 1 |

NaP Flu PhA AnT FuA Pyr BaA BbF BkF BaP P DbA BghiP

B 4.30 Bk 3 R BRI AR
Figure4.30 Contour map of PAHs of fly ash
HRFEFEATUEFE N, ZFHF (a, h) BS5HFH(ghi] EMEERH, £ PMp 5
PMys BG40l 5 S E R BB 23.31%. 21.98%F1 23.89% 21.12%; F. NFFH
ERFREMLERK, £ PMio5 PMys FAIRIE 74.95%M 74.56%; BERBHEK
FEHNEAFERREBRARMBE, BHT2%HF (a, b) B5E#F A, 2, 3-cd) %
BRBEUEMYR S MEERK, UM ABREEFERAR, NIEXE.

(1) BLEELHAFHREFERSER 4.17, REE LA 4.31
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2417 9Lt RSB RASH

Table4.17 PAHs fingerprint of dust

P—RE (%) B—KRE (%)

ey PMjo PM,;s e PM;o PM, s
NaP 3.57 3.59 Chr 2.73 2.92
Flu 1.2 1.42 BbF 3.05 3.74
PhA 10.64 9.73 BkF 0.21 0.24
AnT - — BaP 0.76 0.78
FluA - - InP 26.11 25.96
Pyr 3.35 3.28 DbA 46.41 46.25
BaA 0.46 0.53 BghiP 1.51 1.56
50
45

40

® 35

i 30 ——PMI0

oo
15

5l '\/A\v\‘/o———!\‘
5 |
0 , N . - . ) . .

NaP Flu PhA Pyr BaA Chr BbF BkF BaP InP DbA BghiP

B 431 #HLERFBRLED

Figure4.31 Contour map of dust

BRPEEATLUEY, ZFH (a, h) BHEH (1, 2, 3-cd) BHNEERS, &
PMyo 5 PMys B3I 5 S FRE RN 46.11%. 26.11%H 46.25%. 25.96%:; 7E
PMio 5 PMys HESPZ%FF (a, h) B EEMSLERK, HBBUEEN AEKE
ERA; EHD) RESEHKKE, FHEEEXLERSFEEZREKE—LK
BHERK: =, B. AEZHFREERK, 7 PMo5 PM,s BB E S HLIRE S 5
i 89.89%71 89.68%; KRIMMME. B BERE,
(8) TEAZHIFRIFRFER 418, REENE 432
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A 418 L3E L RF BB AL H#
Table4.18 PAHs fingerprint of soil dust
H—RE (%) B—RE (%)

weY PM; PM,s e PM;o PM, s
NaP 26.77 26.31 Chr 3.98 3.64

Flu 9.15 9.15 BbF 22.24 22.7
PhA 2.13 2.77 BKF 1.59 1.89
AnT — — BaP 18.06 17.9
FluA — - InP — —
Pyr 1.43 1.36 DbA 421 4,05
BaA 10.43 10.23 BghiP — —
30

25 —a— PM10

—a— PM2.5

[\
(=]

H—HEE (%)
s &

(4]
T

1

o

NaP Flu PhA Pyr BaA Chr BbF BkF BaP DbA

B432 HRLIHRFRRLHE
Figure4.32 Contour map of soil dust
HERTHEATLIE S, . FHOIRESEH 2] EHEERR, EPM5PM,;s
HERFP A5 & 2R FEEER26.77%. 22.24%. 18.06%F126.31%. 22.70%. 17.90%:;
Pyr . BaA. Chr. BbF . BkF. BaP/LF¥FH, F45FHEZ EIKIE—LIKRESK
Tt HASHFTREBFISHLERK, EPMo5PMy s BB HLIRES 7 541.29%
F142.49%.

45 EENG

AHTSRIFHFPAHS S &, AHUUTSR:

(1) ARFEEREFPM, s P RS REHEETTHTPM, RHEHFRFER
A /PERA) £

(2) NAMKBREABDPEATROREFEAENER, SERANEMN
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BAMERAE, XL UMLAERER U R IRMRE S S RN FEHRIE, R,
RERANER, SR EFEEHEREBHIZHSE;

(3) 3 (@) WA ESPAHSHBA RFHLEHERR, PM BRI BaPIRE S
HERXFZBENHEXRH0EZ0.9925;

(4) %3 (2) BEFHBUBRE (BaPE) BA—HKF () HHREFHIERHE
125 R HYs G iR B A BUE

(5) BEX16MEHFTEMA—IRES T, SREE, RERLPREE_%H#
(a, h) BEPMo5PMsHIA— KR & BRATESENSERR: RIE
B (1, 2, 3-cd) BRRERH; EERELPRBEEEYESIF (1, 2, 3-cd)
B52%KF (a, b BEHEERE: BEHYHEHF (1, 2, 3-cd) BEFEHKIKER
FEMAMEE: BEKTZEHF (2, h) BS5EH(ghi] EMEERRE: HLP-EH}
(a, h) BRI} (1, 2, 3-cd) BHEERE: TBAETE, ZHDIREESEH[] &
M&EERE. REERE—-EEE ENGRERE THFRER, AIoMESHSRES
BER, ANFEHABIREEEYRAE REAEEFN LR KRS R85 14 R R
.
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F5E FRERE

5.1 it

B 5t SR T SR FF IR P B R AT R BII T 48

(D B EERAGRERE, e TH%E. TR, EBe. 2R4E.
THA. BEY. HRURMERSESHKISRISLE, A SNE SR, RIER
KER M IREE.

(2) EARELHIEERAERERFERFEE PMys, IWIFHIRE PMo TR,
KAZ R/ NHRREJUERIBRYTHEZH TR, REAREEEREEALTE,
BRER, REH GOMS #ITEREEMT, FH L6 2RI &S, HELR
HEIRE RN IREUES A 12h, KIBHREER 55 B, REUAFIN 200ml; @ik
Bk, MAEMEREETABCIMKER, K3 T REFNIHIR.

(3) HEFRERET PMys FEXRFTRBERT PM, HHAZHFTREERE
ENFRY L, ARBFEEREFRITEXRTRKEFEARNESR, SRS
IR FERL.

(4) #3f (2) BHE RS PAHs BEHR RIFMLEIERR, PMo BRY T BaP K
ES5HEREREBIHXRECEET 0.9925; X3 (a) BENBEIKE (BaPE) B H
—%F (2) HMRREFHIRRBEHITR5 RN RIEBR Y BUE .

(5) MBALFRES-HH (a, h) BEEERE, KEEPM 5 PMys H&T S
A BHFRBER 18.84%F 21%, BEMEGRA FluA. InP. DbA K& EEH.

(6) FREFMPEH (1, 2, 3-cd) HEEBEH, 7€ PMio5 PMys R HAE
ERFZ B ER 33.76%F 27.5%.

(7) ERALPBBUESWREF (1, 2, 3-od) HEZEH (a, h) BHEGER
&, 7E PMyo 5 PMos #ER P51 5 B 5 R B B 25.85%. 46.01%F1 24.88%. 47.18%,
BTHRZ SR ERK, 7 PMio5 PMys 3 HIIE 79.63%H1 79.5%.

(8) ERWHEHH (1, 2, 3-cd) BEEH (K) REMSEMNEE, 7EPM
5 PMys FIH—WIRE 2 5IFIX 18.59%. 17.57%H1 18.58%. 17.35%.

(9) MERPZHK} (a, h) BEEH (ghi) FEHEERE, 7 PMio5 PMys
HRF25 S ZHRFREEN 2331%. 21.98%F 23.89%. 21.12%; F. ANFHILH
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FREMEERK, 7 PMio5 PMys T4 BIEIE 74.95%H1 74.56%.

(10) HFAFZE. K (b) KESEH () HHEERKE, Pyr . BaA. Chr,
BbF . BKF. BaP JLM¥IES, FSFREEZENE—REREZE: LHRERE
REBHSHWERKX.

(11) Hhh=%¥H# (a, h) EMEHHE (1, 2, 3-cd) EHEERE, £ PM 5
PMps ERH % H (a, h) BMAEMSHLERK, HEBEES AKNEERK:
I (b)) RESHEHF (K KE, FF () ES5EXERSREEZEKIE—LEK
EHEARK; = A. ARSHFREERK, £ PMio5 PMys FE B2 HIRE S 5
i 89.89%F1 89.68%.

(12) BRELTEEENETER S, £ PMp5 PMosHERT ORGSR TREEE
B 28.06%. 31.19%F1 27.49%. 31.15%, =. =. AXRKNEAFTREATERTLEY, 7%
PMio 5 PM, s 43 Aili% 86.71%F1 84.89%.

PrEaT PMyo RIFMITIG RERH, TR R 5T R M KBRS R EEk
Wz —, HEit, WHTFETITHRIEE PMos 7 PMyo FE SRS E LR R EE,
BIUESHBEZUREZ RRBAN N KR, A T R SURRS R IR I AT IR
MEEREEEENEMETE. AMRAETLAFEHHRERGRYEERLSE
FHEWPH AR KSR R A5 R R RN AL 3R SRRt 4R

52 BH#

RAGEPBRNZRE—TKYNTE, BTFREURREKRRAEM, GHHkE
TR R RS FR LRV RoR . HTFAANERAPL, ATRFERFEH A,
PAHSHITUALH LA R BB M T I AFE— KR, BERFHRA K BRE B EFH
Hir. BRI, ASCR7mT ATEHTH 3681 & T BURRI AL S R OL, FFASFRaT
FIURA AT R R AEE, KR AREEE,

SRIIES, NE—SofFamTRETRNERTRGRKT, SEELE
FHEBUREI R, ORZ AR WA, FREATFTENIBMNEAMETT, A
BT IR REHIAEE ST T2,
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