ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

N
N
N
Vol.38 No.

HRRAERERHRAR L £
4 & M & HiR




w % # 3 #38 % 11

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2017 4611 A 15 H

H &
KA AR B EAE SIS P YHEBOE ST R e 7K &, Andre Michel, & & , 5K i, Rk, KAT A, B, 448, & ok #9 (4447)
%?%sz]”"()“J%I]j:f@,ﬂ}ﬂlﬂl@Jﬂ*%iﬂﬁifﬁﬁﬂﬁﬁﬁﬁ%{?&ﬁp l'ﬂT;%U ............................................................
.............................................................................. E/Ex Afﬁﬁ jEJx/gi X'J@, f/_f\%’ M, A (4454)
SRR T3 T R PM,, T IC U B AE FISIEAFHT  +vveeeeeseesee et
............................................................ ERKAR TR KR A BkE R XA H U X A §9§(4463)
H N AT PM,, | BRI AE BT ++oveveereesesssssesssssisise SR X 2, D P (4469)
Ty Nl LU R L o IR et L e | N 3 TR T T LT LT T PP
.................................................................. GEH TF KEE, B, ARG, KEH, B, EREE(4478)
BT — RIS Y R S TR ) BB AR E I v v v eeereemmmneeeemnt ettt ettt et e
--------------------------------- XS IR A, R, MR, KR R, BHE BT R, KA AR, 348 (4486)
Eﬂmﬂ@%ﬁﬁ%%ﬁi?_ﬁ*%Mi%m{ﬁﬂ&/ﬁfhﬂ]*ﬂéﬁ}?ﬁ ...............................................................
........................................................................... AR B WEE, TAR AL KBE ,E B NG (4494)
BRI T 5 IR BT QLR IR AT L 0 AR oo JEAXINERG, BB w6 R, R B (4501)
AR MELR R R DU H i S AR AR PPy -eeeeeeeeeeenee KA BMAET, R E DL, 7B K, % L, RIEZL(4513)
ST HOERAE R E RN IS T RO TR RIS oo AR, KT, KPR, B, HAE KB, E(4525)
JE TSR AL RILEE IR ZE wovooveeeneeneeennens Kot R E B RN AL AL R H(4537)
B X K 24k AR TR LA <o oveeeeeemmmmmm s W B, B8 {%ﬁéﬁ W, AE (4546)
ERTNE T UL DB IS SEb (9 A 53 o RO b, A T, BRI B, B AT (4553)
AR FEIRS T EE TR IITGI -+ veveeeeeeensnin B R K B, 2R (4562)
VISR K 2 25 X B IR R A R RESE O BN BB o veeeseeneenennnees WA T K, EHT NG KR (4570)
TR S %o = 128 X 0 Y 10 ST AR B 32 A T AK TR BT [ BN wvvevveermmmmmmeeemmmminneeeenii e W, % 9% (4580)
B 1R P MR R ML ) AR SRR ILARIEZR <o vreeemmmrmmmmmm oo Hgg,;\ﬁc B4, k# R YH(4589)
IHAREN 5 TR GRS TIGIHT oo Fu s, 0 A, oA (4598)
REEE T INEBAETE ST A0 FT AL - ooverrre e KIE ZhM, EEE ZHHE K5, # F(4607)
P -5 L D A5 Yk U R LRI R oo cevv e E B ER, K5, TH%(4617)
FRPITAC BRI ZBRIK P IGRI( V) e AL S L, IR, T BT L, E o B (4623)
nZVI/AC EA*1*4XT7KEP%%EU£[§? ............................................................... j}%‘_ﬁ @ﬁ}}] ?52 ﬁﬁ%lk ﬁ,%ffi(4632)
VA AP IBRAL R AR BIRII «--eveveevennnnicncns %%ﬁ% WO K S B BB DR (4641)
XS SBR A )5 RMAE KOS SREIIIE -ooocoereenocemnensiceenee W R R Z K AEE, TT, %A (4648)
ik BT 1] BT SBR SRR A AL SR AT R RN oo x!J?z YA, AT, R B ER, A (4656)
NG CAST T A Ak A S A LRI RE S oo D E i, AN K, B, DA B S (4664)
FEIKALFRT™ CANON T 2 /I wovvveersreesreesnesniieesiie e ?/f‘,iﬁrﬁ] 3:415@( ﬁiéﬂ %?4%,3&%&(4673)
SBR AL [FURLAS RS V515 TR A SRR TR - veoeeeeeeeees Gk, EH, IR, 2, D, 4 B (4679)
R R R AR BT TR IR R TE IR <o eeeeeeeemmme e FHEE,EANA,H A X(4687)
[R1HE B s S B ST 5 R B T2 e AR A BT TS AR, e vvve e e et
............................................................... Bl TRABRE BIR KW, KNE , HARF,KIN(4696)
B AFe( 11 ) EDTA-NO/Fe( IIl) EDTA PEAUE IS BAFHE R BMADBERSIHT -ooeeeeeereeeeeenes E, 7 7, B EK(4706)
SBR RGBSR ML RN SR E UL ARG -eveeeeeeesenessesnns BRI S, T8 2B B (4715)
LR HE LT PP R IIREE oveeeeeeee HEH HES, EBE, TN KE, BHE(4725)
OB T A X B R IRE VS SRR FOE G oo W, KBS, e, RET R, K, K (4733)
RV 6: 2B YIMEROT A IEE SR --eomeemsensees T G5 KA A 2R (4747)
SN RRAE - SO A R G T A P EQINN veveveeeeeveceenne A, RIER X SR, 80, # Y (4756)
1 BRSFER P SRS LAN T DK (105088 S5 BB ovvveveeee ESHRE T AN 2T RS 3 m%#mm)
TEPLE T 11 4 PTG B 2 T R BIOE B UM R 2 cvevverrereermneeiiei, Mok A E R B, T (4774)
RELIL DT R ) YT 1 38 7K R TR 1 T €O, . CH, HERGE B HHRLII <evererreree
.................................................................................... AL )| B BEH A, AR, B (4782)
MO 35 XL R -G A 1T CH, N HERLAGREN +vovvvvvoeneesscnnennos EHR L RRA, B RIUH B Y LK (4790)
@ﬁﬁ]— I_H:L%%gﬂﬁké/?m LAE | RTE TG R AT, veevvrereereeseremmmeeii s JE 3, P T(4800)
AR ATEAF IR S T R B AS AN ATREE oo RAEK, PHE, 5 T, 20 (4809)
RIEASPBEEE T UV-B 4RSI 2 R LB EALIEI oeeeeeeeeeeone HEE TR MBI 5, PR (4819)
R N PG TN STl AT SRS RAWHOE T EEE, T F(4828)
) B SERRE AC T B AT R AL A 5 IR ACIE o ovveeeeseessenesnsns Btk B R R, R R (4836)
J2 R S TR A ST VS YL - SR AL RE B BRI BAMI v evveeererensemmseie i %m ,%fwfﬂﬁ , ik (4844)
AT AR IR B S XS UR Y Cu, Pb A Zn AR M KRG B PEERAE <+ vcverrmre e
.................................................................................... u{-%’ggﬂ g&%gﬁ gﬁ;—t XJ%;}: 7H:J§7E(4850)
S 5 R 5 TN B L A I RASE R - vvevoeee e ET WL NN S i (E DR H A (4860)
SPGB RRIEAG O B S AR, ovvoeveveeeeenenieene s A, AR, TR, B i, A, TR R, K 4 (4368)
L B HE AR AL Fh B AL B 800 GHG %ﬁ%g.ﬁ; ['] ....................................................................................
--------------------------------------- PR, A F R (R TR, 2R R LW, KA, KB, ¥R (4874)
F/M J HRT XSGR B R R B A o ooeeeeeesonsooss BhomE BEE E R ERE A AU, B 4 (4882)
}Ifﬁ‘%?ﬂt{nﬁﬁfm‘ ﬁ*ﬁﬁ/%ﬂik ..................................................................... Iﬁfﬂ:F‘, /\;::\ku 51;@ 1%)4&(4889)

(RBERLFEY F R T 0] (4462) (REERIEVEIT S 55 (4672) = H(4647, 4705, 4789)



o538 B 11 ) 7 1% Bl 2 Vol. 38,No. 11
2017 %11 5 ENVIRONMENTAL SCIENCE Nov. ,2017

AL AR TESINGRITREME., KIEN R TG

JHe',
(1.[5%@)@&?( HhPERL 2 Sk iE2E B, VEE 710119 ; 2. M2 RS FUF/R T O (BEPEIITE K 2% ) , 5% 710119)
FEE. IS SORAR GG T PG 17 A2 FE RS P 16 A Z IR 35 R (PAHS) BIF &, IR0 T PAHs B4 A%
TG | SRR A SRR, 5 RUT R D PAHs B EETE 0. 362 ~ 1,336 pgrg ' ZIA], FHIME R 0. 591 pg-g ™', H

th7 FEUEZIIRE( D) CPAHs ) 1& REAIFI 0. 051 ~0.528 pgeg ™', HHA 0. 181 pg-g ™', S EPAHEIRTHRE LI H
BERIVE LT  E +-45E1 3Z2 3) PAHs {5 Y (HRR BE e PAHs 20 2 ~ 3 SRAUMRIR PAHs FUR. JRARHT 25 SR 2 /\ij:%'?
PAHs F2k H ARG, A B SOR IR LU A 20, o aiittle . A kb I”%Hi%ﬁ#?mé%?“ﬁ’]@ . RN
X ERAE (ERL) YA FUOR X B i (ERM) YR PPN Z5 R 3 W, 28 Fel - S84 7E PAHSs 75 %% R R 76 A2 28 KU MR AIR. é@ttﬁ?fﬂ
W 38 5 (1LCRs ) B AUIT-Mr 45 R 7 | JL B AT A o XU 30546 PT Fe v/ (v R Y XTJLEE’Jﬁ%@ZHJJm?ﬁE}\ 3 Pk AR
o e A 49 PAHs 2 80 ARG 10 5 B B BRI AR, TLCRS e 70 155 3 A SR ER AR 10 SRR (CR) 19 63. 98% ()
H155.49% (JLE) 5 ,HJKIEH:Q:I:% PAHs B FE @48, 703l i CR 4 36. 02% (Jl ) F144. 51% (JLE).

KB 2R Y SR KEITH AR 3 T

FESES. X53; X820.4 XHEKFRIRED. A XEZHS: 0250-3301(2017)11-4800-09 DOI: 10. 13227/j. hjkx. 201703009

Assessment of Pollution, Sourees, and Risks - ‘of | Polycyclic Arqmatlc

Hydrocarbons in Seil from-Urban Parks in Xi’an Clty, Chlna " 4
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Abstract: A total of dffventeen surface 5011 sampleés'were collécted from urban pdrks 1nl||'5(1 an uty “The concentration of Sixteen priority
polycychc aromatic hydrocarbons ( PAHs) were fanalyzed by high performance liquid chromatography ( HPLC). In additions” the
cgmpositipny; source pollution level and a risk agsessment'of PAHs in surface soil of park*were evaluated. The results showed that the
total &)n(dntrdtlons of sixteendPAHs rdnged from"0. 362 to|l. 336 ey - -

seven carmnogemo PAHs ( Z CPAHs ) ranged from O 05]_ f0 0. 528 pg-g~", with a mean value of 0. 181 pg-g™'. Compared to the

, with a mean value of 0. 591" ug-g ™" . The concentration of

Z PAHglevels of other cities of China, the z PAHs in park surface soils in Xi’an are relatively low. PAHs in the soil samples were

dominated by low molecular weight PAHs with 2 and 3 rings. The results of source analysis showed that the PAHs in park surface soil
mainly originated from the combustion of fossil fuels, however, the source of PAHs in some samples is complex and from mixed
sources, such as oil spills, oil burning, and incomplete combustion of coal and biomass. The ecological risks of PAHs in the surface
soil were evaluated according to the soil quality guidelines to be ERL (effects range low) and ERM ( effects range median) , and these
results showed that all samples, in general, were polluted. However, the potential ecological risks of PAHs were at a low level. The
incremental life cancer risk (ILCR) assessment indicated that health risks for children and adults were both in a permissible range,
however, the risks for children exposed to the soil were considerably higher than for adults. Dermal contact was the main exposure
pathway that resulted in the relatively higher risk, followed by ingestion.

Key words : polycyclic aromatic hydrocarbons; pollution; source; risk assessment; park soil; Xi’an
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Table 2 Descriptive statistic results of PAHs in park surface soil of Xi’an City

BB IRET oy
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“Ant 3 olosal /L4 001 04003 & 4 04085 1100l &
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| Br ) [ @ s 0.004 =58 0.024 0.280 1.620
" Bap” 5 0. 000 0. 081 0.022 0.430 1. 600
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BghiP 6 0.012 0.110 0.037 0.430 1. 600
TedP 6 0.007 0.074 0.023 — —
> PAHs 0.362 1.336 0.638 4.022 40.792
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BEE T AR B A T ) B A it
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Fla/(Pyr + Fla) <0.4 B, B AWK YL, 0.2 <
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