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Pollution Characteristics and Risk Assessment of Polyqyﬁé Aqulmatic Hydrq_e’ﬂ}; ons lkin

Soils of Guangzhou o~ | & _,--"": ;f
[ | [ % / , ny ’
Z0U Zi-hang?, CHEN Lian", ZHANG Pei,"zhf ', WANG Ywhan’, WANG Zhen-jing"”, 'EIN Se‘ll, MANG Cui-ming"’, “EU0O on-'qing”,
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ZHONG Jian-wu', X12Zhi-4', WANG Yuan' | [/} / J =4 , &l I (o _-

(lA,,‘ar-SeIicﬁhural &._A'ﬁicdhu_t‘a’l-food Research Institute, G@ﬂgdoh{,&fadqﬁy ._gg Agricultural Sciences, Guﬂ“ngzhou‘ 510640, China; 2. College of Elecfronics and lnformaﬁaﬁ
- St - i il 4/ ; Ca g \ y, %

Enginéering, Guanigﬂz;g Océn University, Zhanjiang 5240?8 ,l,wC!ii-na i3, Kely‘,i":ﬁ):)ratory of Urban Agricul}u{e i{l%uth China, M::ﬁislry of Agriculture, Guangifl%h 510610 i’ E‘l:iina)
@bstr&ulct :E}p ordér to compﬁzhensively study the pollutjon éi}é;af;{:grist'ﬁcs"o*lp‘lp.lycyclic aromatic hydrocarhons ( @Hs)lijl soils of Guangzhou, 222 topsoil samples were cdl:igted and
hnalyaed. T'hé\ecological €K of soil PAHs pollution wais eva ualtl:é'd usliﬁg the effect int}er“val lay/median method CERL/ERM ) and the ( BaP )l toxicity equivalent method, and the health
risklﬂoﬂ soil PAHs pollution was ex;a:‘]—ﬁ;'ed using the lifelong c_qlr;c:er ri%k.jicrerlmnt-‘rﬁf)._d.e “The source of PAHs was analyzed using the cha:acteristic compound ratio method and PMF
model. ‘Iheﬂ-fg;ults"‘l'ndicatéd that: the content of surface Soil (216PAH§;,):E%5MU was 38-11 115 pg-kg”, with an average of 526 pg-kg™, and 16 types of polycyclic
aromatic ‘k.{j;l\anocarbon mon:):ners showed strong variation. There was a certain degree of ecological risk of PAHs in Guangzhou, and there was already a significant ecological risk of
PAHs pf).ﬂulion in individual sampling points, which were generally in a state of mild pollution. Based on the results of the health risk assessment, the contribution rates of total cancer
risk in both adults and children were presented as follows: skin contact > ingestion of soil > respiratory intake. The health risk of children was greater than that of adults, and the
overall health risk was within an acceptable range. Source analysis showed that the main sources of soil PAHs in Guangzhou were coal (37. 1% ) ; diesel (32%) ; coking (17.3%) ;
and mixed sources of traffic emissions, hiomass combustion, and petrochemical product volatilization (13.6%). The overall source of soil PAHs helonged to mixed sources. The
research results have enriched our understanding of the pollution status of PAHs in the surface soil of Guangzhou and are helpful in promoting soil pollution prevention and control
actions.

Key words: Guangzhou; soil; polycyclic aromatic hydrocarbons (PAHs) ; pollution; risk assessment
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PRI L U8 2 e 4 e L v . o RS - IE C e TR G
TRV Y B B 4 R 1, DR AR 4 4 1L . 38 3 A
WAL (K ¥ 50°C, A S 4X10°Pa) AR E 2 1 mL, il A
295 mLIE CBE W48 224 1 mL, 52 R 46 0 R 3
WJE R Z 1 mL. B0 J5 00 32 ORI A 31 751 5 ]
VEGF B i I 2 B A A7 40 5 e Ak . i 23 B A
HAbE P AWM 4 A DR VR 45 5 1 mL, A 3
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T NV TE U 5 24 TLCRs B4R 2] (AL F 107 ~ 107
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F-IiReE . HW%A@&%%Mi%%#%L3ﬁ
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Table 1 Lifetime carcinogenic risk model parameters

. TR AR -
ZH <R 2 E Y Sk
TR EBW) kg 6.94 58.55 [19]
TR (EF) d-a™ 350 350 [20]
R AEA(ED) a 6 24 [21]
I I AR (IR g ) m®-d”! 5.65 13.04 [19]
R IOE (IR ) mg-d™! 200 100 [20]
2 fi - 0% B2 JBR TR (SA) em?ed™! 2 800 5700 [20]
eI R (AF) mg-cm™ 0.2 0.07 [20]
J Bk W B R A (ABS) T 0.13 0.13 [22]
N7 4 (AT) d 82.90x365 82.90x365 [23]
T HARTE R K(PEF) m’ kg 1.316x10° 1.316x10° [22]
S R i B R R PR T (CSF ) kg-d-mg! 25 25 [24,25]
R BUR AR T(CSF ) kg-d-mg™! 7.3 7.3 [24,25]
I B0 A 3 K (CSF ) kg-d-mg”! 3.85 3.85 [24,25]
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Table 2 Representative sources of PAHs charac

teristic compound ratios
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Table 3 Descriptive statistics of PAHs in soil of Guangzhou

PAHs 7' /M /pg- kg KM /wg-kg™ PME/pg-kg' WRfEE/pwg-kg BREB/% KR

%(Nap) 2 ND 2320 27.8 160 577 37.40
J& M (Acy) 3 ND 228 476 17.5 367 15.80
J& (Ace) 3 ND 343 12.2 359 296 36.50
%5 (Flu) 3 ND 634 3538 74.7 208 68.50
I (Phe) 3 ND 617 36.1 88.4 245 70.30
H(Ant) 3 ND 278 12,5 30.2 242 44.10
9 T (Fla) 4 ND 676 16.1 59.7 370 37.80
EE(Pyr) 4 ND 636 16.8 654 389 44.10
HRIf(a) R (BaA) 4 ND 364 9.88 35.7 362 32.00
Hi(Chry) 4 ND 450 14.4 39.9 277 58.60
A I (b)PE T (BDF) 5 ND 10 600 162 855 528 75.20
AT (k)9 T (BKF) 5 ND 219 10.6 24.6 232 32.00
HIf(a)EE (BaP) 5 ND 1790 121 212 175 85.60
EliI7(1,2,3-c.d)¢E (InP) 6 ND 281 8.64 24.5 284 25.20
T2 I (a,h) B (DaA) 5 ND 181 17.2 30.4 177 45.90

HIF(ghi)HE(BgP) 6 ND 1340 19.8 92.3 465 4599
S 7cPAHSs ND 11000 I I'-908 vr‘I_,/"j r

!
> 16PAHs 38 7 26 | i‘r,.'-"!- !1 OllhOi#
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Fig. 2 Spatial distribution of soil PAHs in Guangzhou
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Fig. 3 Characteristics of PAHs components in soil of Guangzhou
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(BN 4 8 078 WL 5 2 (OM) DL AS: 56 -+ 358 B Ak 4 5 A
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AFA, AN, PAHs 5 Y (IR 42 . R VR LA K5 e i
£ o AR 4 52w A+ e B Ak Pk BROM PAHs B AH
S,

®4 TMNHLEENIERS PAHs S EH0/E%E "

Table 4  Correlation between PAHs indexes and PAHs content in Guangzhou

pH oM 2 ~ 33 PAHs 43F PAHs 5~ 63 PAHs > PAHs
pH 1
oM 0.083 1
2~ 33 PAHs -0.023 0.055 1
4% PAHs 0.039 0.093 03127 1
5~ 6 PAHs 0.072 0.061 0.093 0.13 1
> PAHs 0.067 0.084 03617 0.358" 0.948" 1

1) **FIRAE 0. 01 KV (R ) , A8 e b 3

2.2 JUN T 4398 PAHs KU PEAL
2.2.1 8 PAHs SR TEH
(DRI P AR R ERL A ERM 4%
PN T 4 PAHS (38 75 2 25 XUB: A7 A0 o
5. Horp 4% PAHs 14k . BbF . BkE< InP%BBgPTBﬂ—
ke 4A, THFtPT?TED/\XﬁzWHf“ élsz’J}ﬁi.
Am%hﬂzﬁﬁ T e 4 én\%ﬁ 33;[.- in

BT A7 7 T AR . A D 45 R PR
JRE DX ] 1 A {838 % T = ﬁMﬁw%%gmf%L
724 25 DA Y-, 45 SRR 1 12 D R TR 2425 TR B
1&3%#“%ﬁﬁﬁ%?i%%%&fgﬁ¢%
ﬁ%ﬁﬁé*ﬂ@ﬁ%m%ﬁﬁﬁmﬁfﬁﬁm
iﬁﬂmvfﬁtﬁi%m¢*ﬂﬁﬁ%%ﬁ%ﬁ
Aﬁrifm%¢%£§ﬁ% %ﬂi%ﬁfi

Jlliﬁﬁfﬁ*ﬁéﬁﬂ /I\%'Jﬁﬁ '55513 s‘"{ﬁﬁéﬁ AR LAY = :;f’
| A | %5 RAHSivz&nwxmﬁ/@&mnmiﬁsﬁﬁﬁ##%“/,Lg ok * 3
. __..au E ““ Table 5 PAHs eco]oglcal rls,k aééessme_At qtandards and soil sample, scréemng results in Guangzhou/pg* kg _.‘:;'?
@ JEAHS "H Nap, Ay Ace] rlu' Phe 'f':\m ‘_.,Fuli_l Pyr  BaA Chry BOF Bk B4P  DaA  BgP  InP > 16PAHs
~] ; | | 2 ERL 60 44 16 g) %0 r8§_3 2600 665 261 384 NA NA 430 634 NA NA 4022
Eﬁ*ﬁ CERM 2100 640 500 540 1500 T100 5100 2600 1600 2800 NA NA 1600 260 NA NA 44792
ﬁtg-ﬁfmﬁﬁ@’#ﬁ’n%& 504 37 1n 8 7 0 2 1o 0 1420 0 0 3
A ERM i [ R i 5 1 0 0 1 0 0 0 0 0 0 0 10 0 0 0

1) NA /R T % 4 (8

(2)BaPEEME M L J7IN TR JE T PAHS 1Y
TEQ, %% 5 3 6, % 1A PAHs i TEQ, V- 44 {H 75 [F Ky
0.004 8 ~ 121. 19 wg-kg™, B A ¥ 4> £ i PAHs Bk
TEQ, “F 3 {8 # i #F 22 + B 4x #E 2 % (H (33
peskg )L R 4% - HERE S TEQ, #E 47 45 [a] 47 {E 45 41

JEAF RN N T PAHs A= 25 RS 43+ A Wl 4. B o ml 0
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i, 1 59 PAHS V5 eIk 50 A0 W 2 0, FEARFF A7 M
TP T R v T L R e AR A AN, U6 PAHSs

Ye b5 N\ CVBE R YA 56 . R AR A
Ak B 2R BaP 3 7 24 vk o e K L 22

T A N T R AT A A KU A 45 L 3R 45 kT
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107, Z2 B 7 M T - 8 PAHs 2 B XU RS A 4K b T T 4
2 A TR I A 3 R R R IR AR Y B0 KU | B
L HE AR 52 30« 2 R B2 el o 19 B08 KUBE K P iR &
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Table 6 TEQ, of toxic normality of PAHs in surface soil of Guangzhou/pg* kg’l
PAHs TEQ, N ] /MY T E PAHs TEQ, IEONII /ME I E
Nap 0.001 2.32 0.001 5 0.028 BaA 0.1 36.4 0.2 0.99
Acy 0.001 0.23 0.001 5 0.004 8 Chry 0.01 4.5 0.015 0.14
Ace 0.001 0.33 0.001 5 0.012 BbF 0.1 1060 0.25 16.19
Flu 0.001 0.63 0.002 5 0.036 BkF 0.1 21.9 0.25 1.06
Phe 0.001 0.62 0.002 5 0.036 BaP 1 1790 2.5 121.19
Ant 0.01 2.8 0.02 0.12 DaA 1 181 2.5 17.17
Fla 0.001 0.68 0.002 5 0.016 BgP 0.01 13.4 0.025 0.20
Pyr 0.001 0.64 0.001 5 0.077 InP 0.1 28.1 0.2 0.86
N RT ITMTILEMEATEREERZH ILCRs 1 CRE
A Table 7 ILCRs and CR values of children and adults
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J"Flg 4 Spatial distribution map of soil PAHs ecological

risk in Guangzhou
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Fig. 5 Characteristic compound ratio of PAHs in Guangzhou
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Fig. 6 PMF model results
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