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Distribution and Potential Ecological Risk of Polycyclic Aromatic Hydrocarbons

in the Sediments from Typical Electronics Industrial Zone
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Abstract: In order to investigate the polycyclic aromatic hydrocarbons (PAHs) contamination status in a river of a typical electrical
equipment industrial area, Ronggui, Foshan, 8 sediments simples were collected. The results showed that 12 components of PAHs
were detected in all sediment samples, and the other 4 components were also detected in different degree. The total 16 EPA priority
PAHs contents in surface sediments varied from 343. 5 pg-kg ™' t02 099 pg-kg™' (dry wt) , with an average of 1215.9 pg-kg™"', and
no significant variation was found in vertical distribution. The 2 to 3 aromatic rings were the dominant PAHs, and they accounted for
50.6% to 82.5% of the total PAHs. Diagnostic ratios were used to identify the possible sources of PAHs, and the results indicated
that PAHs were mainly pyrogenic origin. Sediments were polluted by PAHs heavily according to Maliszewska-Kordybach’s standard, the
very high risk level was also confirmed by the contamination factors assessment which was investigated by comparison with the
background area (S0). The assessment by the method of sediment quality guidelines (SQGs) and relative contamination factor ( RCF)
demonstrated that adverse biological toxicity effect might occasionally happen in a few sampling sites, and the ecological risk
components included acenaphthene (Ace), fluorine (Flu), and phenanthrene (Phe).

Key words: sediments; polycyclic aromatic hydrocarbons ( PAHs) ; distribution profile; contamination factors; sediment quality

guidelines (SQGs) ; ecological risk assessment
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P 5 3k D7 18] 78 K3 7 1)
1 FENAFLRYRERDH

Fig. 1 Location of sampling sites in Ronggui inland river
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FEACREEIS & U T WHE i 100 B, T
ST ACIRAFA . ERIFRE 15 g BR 5L IIA ]
WCRIE R PIAREE A 2 g T ARHR A AT, FH 200 mL
TR G 48 h. SRBORH 4RI 1 mL IEC
ot B4, i AR/ RIS (IRFR L 1:2) Y E A AT it
B aife. 439 15 mL IEC %M1 70 mL 4P
ot/ IE O e (IRBREL R 32 7) (TR AV 70k e doe e
ZITFIRA Gy, 2T IRA TR AR E A E 500 plL,
T R 7S B 382 05 A GC-MSD J5 v ( 36 [ HP
Agilent 6890 F Agilent 5973 MSD) Xf 16 Ffi {f 4%
PAHs #1725 i i ).
1.3 A& A0S B AE

DB-MS (60 m x250 pm x0. 125 wm) {GigtE.
THE 2 7. 80°C {4 #F 1 min, L 10°C +min ' T} &
180°C, 2°C -min~"' F} & 220°C, L 8C +min ' J+ &
290°C 545 30 min; PERE IR JE 280°C ; # i
AiE; W 1.5 mL-min 'y Wik RE BEFER N
1 pL. B e 6. i 3% 508 (EL) , B RE 70
eV, B T IR B 230°C, H #5720 SIM, 45 4 115 [
(m/z) 50 ~500. HJFEZS A bRz | L Bnbr
B nbRATRE A T B R L A A AR Y
Jrh ] SR ARAIE (QA/QC) 5 it WL SCHk[29]. 7
EaEhARKH HimE &Y. IRE A ZE-d =
ZEg-d,, . 3E-d,, . Hi-d,, . 96-d,, (Ultra Scientific, 3
). fndras (o PAHs [0 i R OF 49  hy Z5-d, .
55% ~ 64% ; A JE-dy: 85% ~ 93%; AF-d:
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P e 4 R4 25 AR AT DS AL I

1.4 AT PAHs 175 Qe pPAh

S5 YL PEAL R Maliszewska-Kordybach 1 %
4 Zey5 Yo i br fEDY . g R (< 200
ng-kg ) BREIGYE (200 ~ 600 pg-kg™') P
Yo (600 ~ 1000 pg-kg™' ) H|EETG Y (> 1000
pg-kg ™). BREEFE S, IO N RS e E
BURZS BT G PR 7ok ) e o BURAS 5 :1
I # Hakanson BE 5 — > HARTS B0 FE SHH
FIEESY . M <1 B SRR, AT~
3R AT 3 ~6 AN ET, =6 W AEH
w7 MEEETS R (C,) R TA TS YN T L
A EA.C, <n MK; n<C, <2 n,h%; 2n<C, <
4 n MY E Co=4 n B, b o RIS EA
THYECE.

B S A TS G R R B BURBLIEAG 1, AR W 5E 18
FIFHUTR ) i 2 FEE L (sediment quality guidelines,
SQGs) HEAT T ARV ITAL . ZIT 012 N
FHTRK HEE AN PR IR I AR TS 34 5 269
RIS FR AN TS5 Yt L) v 5 b
PAHs ¥ BEAR T 200 5 F IR (E (ERL) , R WA= 9 7%
PERONAR D AR 5 275 Bk B2 v T R400E 3 Bl vh (i
(ERM) irf, 2 A= Wy R PE RS DRI SR 2R 5 2Ry
F B2, W3R A ) 8 PO S5 /R R AR
FHXTT5 YL 223 ( relative contamination factor, RCF) |
ZUURYI T PAHs W JE 5 ERL B9 LA, JH TR AE
PAHs W AEAE W) RENE KU A AL AR

2 RS

2.1 ZS[a)fEE R A PAHSs & S 4 A R AE
EayE R RN RVTE A 7 A A T G o E A
(WHO) 125 [ EPA #UE /Y 16 F e PAHs b
%% (Nap) JeH (Acy) JE(Ace) Zj(Flu) FE(Phe) |
B(Ant) FEH(Fla) (¥E(Pyr) F#H[a] B (Baa) HK
I b] % & (Bbf) I [ ik ] 920 (BKf) (j( Chr) 55
12 iR 23K 100% , Hoar 4 Fh AR H .
> PAHs F VIR 343.5 ~2099 pg-kg ™', #{H
912159 pg-kg ™ (K12). FESERY 8 AW I 7 A5,
H SO M A A A 32 2 I P UR TS G 1 P VSR
VORI, L > PAHs &5k 389 pg-kg . HIH P
T KT ), B0 (ST VTR > PAHs f i

A1 SO A4 (392 pg-kg™), FIH X BE(S2 ~S4) 1Y
> PAHs W] @0, Horb S3 0 g Wil 437 45
MR, > PAHs S ERIA2 099 pg-kg™'. S5 H
JEA DA R B A AR AL L, S Bl 343.5
pg-kg ™. N S6 ~S7, D PAHs & & T
(F2).
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Fig. 2 Distribution of PAHs in surface sediments

S =AY b PAHs 19 &K
SEAR H , 20 A0 YT T PAHSs I B T ERTT
FEAEDTRIC 19 59 ~ 330 g kg ' iEm T
ZRGEXTERE = MAKERZVIRY T 749 pg-kg ™'
PAHs F & 4 81 DL K BRTT 1028 pg-kg ™' HY
PAHs ¥ 28 43 B T Bk = A X S
+HER) PAHs R RIER =M ERZ L3 PAHS ()
FrEPY L LA X [ SR gE T R A
A8 35 15 i A0 1L W FE L X A > PAHSs A iR
169. 4 pg-kg ™' iz I8 & & O I T AW 5T 1 25
S BE BoR, BAEATE D PAHs SR R)Z
DU (1071 wg-kg™") A EHIY™ (HETER=
FARIT BRI BE (1292 ~2 683 wg-kg™') .
N H B X DU Y PAHs & A H, Ik T 8%
T2 287 we-kg ™R E R RIS AETT A R
3789 pg-kg 'y A DY 12T B VT 69 1600
pg-kg P HIE RS

TEHE H U 4 N2 (0 ~40 em) , IR T
Wi > PAHs i R Y& A T R e
Hmey s B (E 3) . BdE R, 2 A5 ~6 B
PAHs & &A8fbE/N, 3 2/ 4 31 PAHs A8 b4
K. XNEEETFGE 0 ~62 em BRI AV F BN,
90 4 4CJ5 PAHs & & 2 & E I+ (W 59 ~ 330
ng-kg ™) N AW BRI O ~ 40 cm J2 i
TEFRERSREA D, (AR B A 5. 1%
XU PAHSs 3 5 22 58/ AT BE T2 b X 9] 7
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Fig. 3 Vertical distribution of PAHs concentrations
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(B 4) nT LI i, 25 FE B 38 P9I U8 b LA SE
(Phe) %X (Nap) (EE (Pyr) A Ff[a] B (Bap) 554
F, RS B, S A R EN 126 pekg
HKAE A 328 wg-kg ™' i A PAHs ALFEE IR 1,
2,3-cd] € (InP) . — 7K Ff[a, h] B ( DahA ) F1 2K I
[g,h,i]dE( BghiP) £t 5 R A4S H 2 ARAR I, FAS
TIFE 45 SR A BN, A &1 A 4520 b v 7T w8 B UK R
PAHs 73 Hr 255 Won K3 =209 PAHs fE7EIE 5.
22 B AL S Bk = ) ST 1 2 DU B o
T, DU v et B O R AT AR MR GE
K=MRZLPLZE FEFEY N E, PR
56 M LL R A 25 T T 3l O DX A o P e .
BEAEDY XA X 4 B 5T 45 SR WoR , PAHSs 45414
hIE S B, XA R B AMAE -8 D5
SEUOTXE BR =R 3 b A R BR, 06 L Hb X3 M
PAHs B3 & AN R T 77 MM (Chr) FIZR5E (Fla) |, 1
LI PA Phe 5 f .
5

350 he — el
+ i

300 ,
_ Pyr — /M
‘s 250 | Bkf = 25%-75%
-
;E Fla
= 200
i:f: Bbf Bap
2150 by,
z %0 Rap BaaChr
< 100t Flu

Acy Ant
50 F . .’\CL‘% ﬁ Inp IthiI’
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0 ERR NN o o it O TOT
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Fig. 4 Box-Whisker distribution of PAHs in sediments

MES H R TR 2 ~3 3 43 5~6
& PAHs AHXT LU 0 430 A5 FRAE. N rh Al DUR Y, &5
)43 46 b, 2 ~3 3 PAHs 76T Wil 47 25 rh #5458
ISR, BRT S2.84 Fl ST 254 50% ,S6 N 64%

A HA & T 75% . 4 5 PAHs H,S2 . S4 Al
ST AT 33% ~42. 7% Z 1], HAx 4 1 4 37 L/
T 25%. B Wil 56 5 ~6 3 PAHs & #4/M T
25% . AEMEH N |, 30 ~40 cm FZVIFYIN 2 ~
3R AIE THE 2. 4 FRHBE 0 ~30 em %
I, 5T 30 ~40 em J21H. 5 ~ 6 B 5 b, 22 H
ARV IREIZ(V2) H .

0, 1.00

¥
2050 , 0.50
\ / \ A
0.75 - — Vi) 0.25
7N 56 VAVER!
N/ \, /q 0 53
1.00 NS/ N/ N 0
0 0.25 0.50 0.75 1.00
2~35

SO ~ 87 s ] KB W7 i 2
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Fig. 5 Trilinear plot of PAH proportions in surface sediments
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R EAEE TP 25T IR BRI AR Z 55 R A
R A R I 25 S0y A IR AR B UR. TR
RV Z2 AT S oy A G AEANIR] 12 L A 1
AN Z IR T IR B ATE. o [R5 S Aa A b A 1
ZATFIETE G IR 5T T e — R A2 B T .
Yunker 2558 B B0, B/ (B +9F) <0. 1 A
FHEBOR TR, >0. 1 W) 3= Z R PR be sk . 28 B/ (988
+18) <0. 4 JEMAGAHIETE YL, >0.5 W 2R
A ARGEFEIRGEAE LT 0.4 ~0. 5 WAy =
R 7= i 1 BR 08 R . AR BF 5 1B OB (B + FF)
[Ant/ (Ant +Phe) LA/ (D¢ + 1) [ Fla/(Fla
+Pyr) 13X 2 iRl A 22 IR 508 LU AR R J 531 25 A 17 3
TR Z 5 R UA.

P Fla/ (Fla + Pyr) Sh g e b, FLAD HAE R A 4
PR AT RIS (E 6) . iR , LA Ant/
(Ant + Phe) FL{E R H)5E PAHs SRUR Sl T AL 4 4
>0, 1, 12245 5 b7 W] TR U 423 IR TR
IR, UL Fla/ (Fla + Pyr) N FR#ERFHT, BR T S2 <
0.4, J& T A il & R VTR BCE MR R, HAR %
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