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B ORRIPTIT OOK R R K AR T 2 3R 35 B (PAHs) 8975 G 45 AiF L of U K T A8 B9 2R 25 KU L 2020 4E 9 A

(FEKED K12 A CGRID 43 BIXFFHL AUK R 20 A RAE S 2K vh 16 R R 65 1l 9 PAHSs #E4T 82 F5- B 0F 55 &
PLPHIL E 2R X AR SR 1 PAHSs 6 i, BT AR IR BE SN 64.64~360.21 ng/L, ¥J{EH 2 170.46 ng/L, i /K W1 3L 45 il PAHs
9 Fh, BRI 23.05~202.11 ng/L, ¥~ 74.17 ng/L; /K W B PAHs Bt i B g o5 T H K W A8 PR O R KR [F]
A B A B (Ano) i (Ch) 2RI L] B (BaA) , 28 I [a, h ] (DbA) (Ei JF[1,2, 3-cd] it (IedP) FIZR I [ g, hoi]dE

(BghiP) , Hi4y 10 Fif 7[R F2 BE (46 ) Horf, 28 (Nap) L 25 (Flw) 2 JE (Phe) S FHT H X R 1 285 5 19 PHAs, 25 [d] 43

Al DU PHT F PR X 5 45 a0 2 PAHs 35 4 d i85, F3 3 VDU S R 249 0 3850 T P2 3 R ) B o a0 M s X PR 1

FEIX. PAH

s RURFEAT BT K& B FHL D PR X 327K A BoAdi K 391 ) PAHSs S U AR 8L, 3 22 Sk U 8 B iR il R B 2 R S

HERC SR (B VR X PR K RS [ 3 PAHSs #EA7 28 25 KUK T & 8L P H K A 7K B 20 A4S SR A i 6 249 24 A% X

[SEEY &1

B S19 S v RGBS S A SR AR 3 0039 S BRI £ B R B UL H K 2R 30K PAHs Ak T BB MUBS AR 25
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£ 15593 (polycyclic aromatic hydrocarbons, PAHs) f&—25 2 21 T h 5 A E UG 349, B
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B BARMRCR AR AR R E & B, PAH s HAT BU8 M Bt B AR Y Bk PAHs (19 3R5E 75 4 i)
MR 52 KT A4 O R AR 2% I VR PEAE 10 000 Z 5 PAHs, CA7 16 F PAHs #5€ F PR 47 8 R (U-
nited States Environmental Protection Agency, US EPA) FI| A 4 45 i i 75 Ye 4 i a5 I E A 2% 7 #b
PAHs 7K it Se 4 il 15 G 0 DR I L I JR 22 B0 0% J 1) R U8 55 43 AT DA B A 28 AU EA S5 F 52 X SR 358 0
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P F K P 2 3 ) 5 — OK & g K AL IR v 4 TR K IR X R K AL IR i & TR A 2014 4RTE K, HETE
J A AL BRI AL R A5 20 AT Y SR KR AR L Bk 7 900 7 ok 22 A K AR R B —
LA PHL I K PEAH JCRE ST TAE M S50 A 2013 4R PRI K B B8 /K LUk S e XK AR RIUIR U T 19 PAHs 3%
MG Gk PR AY A0 B0 T R PHIL 1K R K5 PR X E B AMEA LTS 44 ¥ PAHSs /KA 89 & & 7
A 5 R VRBIEFE  TF AT A AR 25 XU X PR F 8 DX 0 A 25 B 058 4 4 BLAY o 238 SCOAR W 5ol 3 R 4 2020 4R A4
T H KPR 2K 1 (9 7D MRS K (12 )20 ASSRAE I KRR . RGEWETE T A R PR I 00K 3 P2 185 L% 8 I
2 e VR 45 DX SRk (A PAHs 1498 B 23 A1 S J2 BRI, I 8 JH: A= 285 KU R felt B JRUS: BB A7 3 Al o LI Sy PHIT
1 7K 2 3t 3 7K A 85 T R e MR A BIL 95 e 0 B 4 (3t R At 40

1 ##ITE

1.1 LZEmFiF

16 f PAHs 13525 (Nap) . JE (Ace) . ~5J& (Acy) . 2j (Flw) . JE (Phe) . B (Ant) 5% B (Fla) . £ (Pyr) |
AIFHE (BaA) i (Cho) AR IFLb]5¢ B (BbF) R [k 12¢ B (BkF) A I [a ] (BaP) (B I ¥ (InP) , Z 4 Jf
[a,h B (DahA) FIZE I [ g, h, i 6 (BghiP) IR ARG A i %2 5% S0 50 BB B A BR A AL IE C ke S be TN
i F1 2, TR g 341 o G 4l ) 1 1 08 2 3 S 0 B R4y A BR 2% ).
1.2 #HERESHE

AR IE S AE PR PR R B 20 A RAE AL (B DL KEES BISR ST 2020 4 9 A CGEKRBD AN 12 A (KK
WD R 5 LB R K& R 0~50 em RZKME REJG 1 0.45 pm MEBOIFRAE T 1 L AR GBS . o
A AR R PE S8 %L IF T 4 CORAERE T

KM C18 B AHZEBUH: (Supelclean, 3 mlL,500 mg) % BUKMARFE M P PAHs. ZBU5 % 10 mL —&H
PEVEML 1 UK, 10 mL 4R O BEEZ Ve 1 K, PR A 10 mL Z4 W i- LR O lg R AR EL 1 DPEME 1 1k,
PLEUED SRS 2 K. BT DB S Bk 46 2 1.0 mL, FE RS SRR B AL AT BT
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Fig. 1 The sample site of PAHs in Danjiangkou Reservoir



38 AHEIFERFFRCRHF R 2024 4

1.3 &l

K A4S - R 3% B (GC-MS/MS, Agilent Technologies, 7890B-7000C) X} £} V1. I F X F 2 /K
16 FHEPA HL5E4E 6 19 PAHSs 15 4 W1t 47 73 20 B 2540 S (35 AR ] DB-5MS il f7 5 B A AE (FE K 30 m,
WA 250 pm, WA EE 0.25 pm) s MR EE 60 “CLRFF 1 min, DL 40 °C/min AR ZE 120°C, £ LA5 C/minFt
IR ZE 310 °C L, R Fndm bRy bR ERE RO 1.0 pL 8 WA WE M 2.25 mL/min, A< 1.5 mL/
min, £ F¢ 40.5 min. B TN BT B T IR EE R 230 °C B BN 280 “C.E TLAER N 70 eV H i
e FE R AL B T 414 75 20 (SIMD /2 4145 75 =X (SCAND X 16 Flt PAH's 5 i 0 E A7 K 000, 25 4 3% 12 4 R L %o
PAHs £ BARGEAT 2 PR 50 BT 0 45 SR 08 B8 B5F ) 5 R A1 25 SC AN AR 20T A o Ve 47 VR 3 4 0
1.4 BRE#EHSRKRIE

KR B B & T AT R F A A5 A AR AT R BT PAHSs B9 A Xl 22 2976 20 %6 L)
P TEDR 25 VRGN L BT B 5 s A B AR S WA R R PAHs (9 07 s i BR A 0,03~
0.58 ng/L.16 F PAHs A MAR FICE A 69 %6 ~110 %0 K i 25 5L 28 [m] i 4% 1E .
1.5 HEEXEIFO

N KALF %90 1997 4F 41 1 59 RURS 4 (5 75 (risk quotient, RQ. 4 ic i R) XF FHIT 1 J# X 1 32 K
PAHs (4745 WU #EAT A 33 2 — i ) 20 H O ST 9 A2 28 U 3R AE 7 6, %y il i 1 33— Fh PAH B9 2
8 o e g DA b M (B A s B KU AR L 5 XUBS J (E DR T 1, A 2% PAH AR W8 70 A 25 KUK FL BB R, H:
SR K HARN R=Cran/Cav s X, Coan. I PAHs 1% 55 Cov M IZ A A B 19 PAHSs
(9 XU B E (R K ALF 250 78 e 3l F 4% 7 nl Z0m% XU 75 B (negligible concentrations, NCs) Fl iz & £ 4
U & & (maximum permissible concentrations, MPCs)2 P FBR1E , LA 43 30 0 Rues = Crans/C quines »
Rvee = Croane/Cauammes » BoH Cquones A AT Z0 KU AR VA 5 C quapcs N T 8 SR F KUBS A (. KALF 2857 &
ZHE T 10 Al fA PAHs (1 A2 25 KUK AR o B, 836 RS HEWT I T B 6 A fA PAHSs(Acy. Ace Flu,
Pyr . BbF F1 DahA) A9 Az 25 KU Bk 1 (B M 2 K AR th 35 A A PAH's B4 S AIG XURS: Bk {1 (NCs) A di i AU A
HEMH (MPCs) % S HUH TR WL 3£ 1.

#1 HB{kPAHs B NCs & MPCs $ ${&

Tab. 1 The NCs and MPCs parameter values of monomer PAHs ng/L
PAHs Nap Ace Acy Flu Phe Fla Pyr BbF BkF BaP
NCs 12 0.7 0.7 0.7 3 3 0.7 0.1 0.4 0.5
MPCs 1200 70 70 70 300 300 70 10 40 50

1.6 HiEshE
K SPSS 20.0 HAF X Bd AT 22 5 & Ve A, p<20.05 22 5% & R Graphpad Prism 9.0 #E 47
P 22 .

2 HR5UE

2.1 FHIAKEMRKS PAHs 5 RKERMZS%H

XFFHL A XA [R] XAk 20 A4S g i 16 FOLSe 42 il 19 PHASs 500 & B, 78 PHI H K 2 3 38 K b 346
PAHs 10 i, £ PAHs B4 G 50 W3R 2, 45 s DL RN 58 ST R S2. N3 2 W LU M PHIT 1 R X K
Fe Ak 7K 16 A PAHs & i 8 (B PAHs) 205120 64.64~360.21 ng/L 1 23.05~202.11 ng/L; ¥ {H 53 5
9 170.46 ng/L F1 74.17 ng/L. 5 [ P9 &5 H Al R H 7K U5 b b 6 7K 9 PAHs J5T 50 3% B AR B L PRI 0 R XY
PAHs itk B 5 5 % T 5 B T 8 2k B K I8 (57.04~475.79 ng/L)M K (831~2 425 ng/L)M%,
T3 A TR O M T 421 (54.7~148.0 ng/L)M.

X FRT T [X 4% W 0 A5 007 v PAHs B9 4L A AT & B0 L 76 A TR K 301, PR 0P8 IX 45 R PR A B R A Ant,
Chr.BaA .DbA IcdP #l BghiP 4§ 6 filt PHAs, HAx 10 FA AN [a] F2 B2 A 4G 0. FE K0, 46 ) 8 e @ 194 Nap
Flu, ¥ 1 100% , Ho 5 &8 ¥ B 20 98 10.42 ~116.97 ng/L 1 1.077 ~80.13 ng/L. ¥J{H 4> % K
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35.76 ng/LA140.83 ng/L; H KA Phe, K t &3k 9520, i KT W R 99.55 ng/L, -3 Il & ik B
7.73 ng/L; AN Fla Pyr J BaP A3 %8 4 L 76 A K 3, PRI O IS 19 PAHs R 2848 K £ Flu
Fl Phe TEAS A 046 3 fe i, Y9 0 95 00 HEBT I Mk B2 4303 Ry 80.39 ng/ L i1 162.85 ng/ L, ¥J{H 4 39.94 ng/L
1 62.53 ng/L; HN Nap Fl Ace, £ 23R Ry 90 %0 s BRIGZ Ab K6 1 R85 A Pyr, Acy & Fla, K i %78
30% ~40% ,BbF il BkF W45 /> 4G . IEASPRHT. CK PSR B, Nap  Flu Al Phe S PRI O 7R XA H %R 5
i PHAS.

(Ml 2 /K R85 i B A E ) (GB3838— 2002) A= 1l Ak /K T AE AR 1 ) (GB5749 — 2006 ) 34 %) 1l & 7K S ik FH 7K
o BaP & BT T MRS A B 5T 45 B, PRVL F K AUAE SF K I8 0T YR T R A R L T R N
11.90 ng/ L, 5 2 e B 2 5 1 M e /K PR B3 5T i b 1 ) (GB3838 —2002) (2.86 ng /L) S ¢ A= 1 Ak FH 7K T4 bk
#E)(GB5749—2006) (10 ng/L) 1y 5T 2 ¥k BE FRAEL 48 T PHUL H PR X 20 A i Ao v 32 7K 31 K Ay 7K 30 P 22 A 78 A
IR B — A 5 AGE H o K SRR A AR A DX T2 T A8 s 0 SR A W A X PR K R e 8 AU M PAHSs
(BaA.Chr,BbF .BkF.BaP.InP.DbA K& BghiP) #4753 # , 45 SRR U], 76 PHL K R0 PAHs 94 3
BAK .4 BAP .BbF fil BKF 3 Fi A 4G th H 35t BUAE T R XS R VS, e rf BaP 78 F K W1 46 2R Oy
5%, K S T IR VS s BbE Al BRE FEAf K 1R H R AL 430 R 5 %6, A6 HH A A 2 78 ST S

2 AIOERXRAFRREXE PAHs MG HER

Tab. 2 The occurance of different types of PAHs in Danjiangkou Reservoir

FARMO A k2 A
b5 W 4 Fr BRI/ (ng « L1 B %/ (ng « L)
K th#%/ % K th 4%/ %
fe/ME PN E FE H/AME &KME -1 {E

2% (Nap) 10.42 116.97 35.76 100 ND 162.26 67.23 90
TEUE (Ace) ND ND ND 0 ND 2.25 1.36 90
JE I (Acy) ND ND ND 0 ND 2.17 1.59 35
% (Flu) 1.08 80.13 40.83 100 ND 80.39 39.94 95
B (Anv ND ND ND 0 ND ND ND 0
3 (Phe) ND 99.55 7.725 95 ND 162.85 62.53 95
P (Fla) ND 7.56 5.64 10 ND 2.27 1.83 30
TE (Pyr) ND 12.04 12.04 5 ND 1.84 1.12 40
HIE[a] B (BaA) ND ND ND 0 ND ND ND 0
Jii (Chr) ND ND ND 0 ND ND ND 0
#FF (b) ¢ L (BbF) ND ND ND 0 ND 3.19 3.19 5
9 () 78 4 (BKE) ND ND ND 0 ND 0.17 0.17 5
AKIFEE (BaP) ND 11.90 11.90 5 ND ND ND 0
Z 2k [a,h]HE (DbA) ND ND ND 0 ND ND ND 0
BfiJf[1.2,3-cd]EE (IedP) ND ND ND 0 ND ND ND 0
It [g.h,i]9E (BghiP) ND ND ND 0 ND ND ND 0
M PAHs 64.64 360.21 170.46 100 23.05 202.11 74.17 0

YE S ND R AR

X FHT A X PAHs (915 25 53 4 85 00 (B 2) #4743 7 & 30 FEAS [R] K 3, PR E R X PAHs 221k 3
SR E KA K TR K AR B 58 PR 0 X E K] PAHs i B 5 T R K 3 59 43 A6 R AE 5 R |
WA A TTA B 0 S A REAE AR AR L 122 B0 2 14 I DR T R R S K U A T 2 3 m Hb  JK PAHs 18 U0 R R M
BB AL AN B SR TR 3h S EBUURY b PAHs FRR IEA K FR85E 0 2 Hn] B A4 J5 T 25 ]
A3 A DR TG L PRI T PR X6 75 b 32 /K 9 . PAHs B & 3 7 P28 L U B IURT & 3 X P P8 L I R 30 i
B E PAHSs TG g 3 22 5 2K, VS B PAHs ¥ 0 255.43 ng/L, FHE B PAHs #1{H 4 107.67 ng/L, X
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FE M PAHs ¥J{H 116.51 ng/L. AT A PAHs K 122.49 ng/L. A K W FEVS 2 PAHs ¥1{ Jy:121.21 ng/L,#+
FER PAHs $#{8°8 49.27 ng/L, 3% & PAHs $#{4 33.01 ng/L.MAi A PAHs 5 51.19 ng/L. % & PAHs &
1o P18 JE VS X e — 25 40 A e B E AR UG T 1 7 2% 38 B S0 I P TR TS b K v, SE K S2 IR TS [
PAHs Jfi V& B B 5 . o~ 360.22 ng/ L, Hk ok S6 CE LN EYS) L 4 348.78 ng/Ls Al K I ST UYL TS 1Y
PAHs Jfi i W B e » o4 202.12 ng/ L, Hk Sy S2 QI 1) , o4 176.17 ng/L. TS & PAHs i & ik ¥ B
o TR AT RS T 4% SO K A R D 0 28 1 O ) ol 2 v KRS T 3 0B Tk Aok 7 2B ) PAHs BITis 4,
SEUFEYS PAHs & 250 5 0045 S W0 A PR XS B X P KA rp i 22 3855 08 s oK IR R B IR L L 7E P 0
X G PAHs J57 o ik B 52 30 220 DX WY dd o T P h e DU B 3URIT DX 3 A 253 ] 43 A1 45

K FFHL KR K PAHSs 75 5%
1% B 10 B A BIF 5 AR A B A E 5 R ik
TASR SO R REIR ST T X,
K REAES 2019 4F 9 A B IR A P ALA 1A
S CHUED 35 KPR K PR, 5 AR B 58 h
() S12 g e A HH [F], 2 W IR A 25 1 i) %
FO T UL B S 6 S3. 45 R B8 . 2019 4F 9 H
T 3URT 5 A7 A PAHs 8, i Mk
B Nap(101.74 ng/L), H ¥k J& Phe

400 |

- i _—
300 - ) L]

200

JLPAHs R S/ (ng « L)

100

(33.39 ng/L).2020 4F 9 J1 1 12 JI i iy =2 B ® B3 88
ey B 1 g o= H#E # # 2
PAHs 4 Ff, J5 i ¥ AR X 5 1) ) B
i 3]

Nap 1 Phe, H ¥k 2 Flu. QI £ 2014 4F
12 H E@;jﬁ]ﬁtﬁﬁ 20 /|\|ij T_TL#/F&{I || 7J( P2 PRI X PAH s [ TR ] R7 23 6] 43 A o
Ji’:p,ﬁqjﬁé 13 /\’ /1E:F 7 /I\, 57&@%?{ Fig.2 The temporal and spatial distribution of total PAHs
FFEE 7 A 25 A DU 6 A #0725 1
[ XF LU 1 DL B S 3R SA4Z5 R BR 2014 4F 12 A # WL PAHSs 16 #f, Horp Phe J5 i e B 5 =, OO Ace
Ml Flu,i% 3 R PAHs 4 50 H v B 302 DU 8 TFHEE.2020 4F 9 A i 12 A 24800 1 PAHSs 9 b, H b & ik
JE B i 0947 & Phe, iR GZ Flu 1 Nap, I BRI RE R & T PHE.
22 FHIOERMRAKSR PAHs BIA K KSR IRET

HEHE A IR B i X 16 Fl' PAHs #4750 28, R ECh 2~3 BRI K73 + PAHs. 4 34 4> F PAHSs,
5~ 6 85 4 F PAHS MR 3B A YR B 58 25 S (8 3~4) , FHVE 7K B T 18 2 5 7K 38 2 A K 4, K4 o 1
PAHs F B AL/ MRS F PAHs. F K] 45 RAE S ALK/ F PAHs B (5 Fik 69 % ~100% 34X 8 A~ S 77
FEFB A T PAHs MK BARAE 11 A S A0k L 2 F i PAHs B & B 5K, T a REE S
fiKr F i PAHs & TN 95% ~100%. AT GE & i T KR PAHs HA BKEMEHE A0 He b K3 PAHS,
IR PAHs BA 3 WK 43 BE 2 850 8 e B AR SRR AE 78 /K 1A o T {851 1) T W0 R A A 27 0B ) s 0B ) 2 ik
JE 1 R K T e PAH s 850 21 A 25 5 A0 35 B R R 02 e A Lt vl RE S PR T 0 R X A A 22 B I B
HAT BN 5 Z P X R S0 26 DX 3800 A 45 R i A T, ARl 26 77 3% sl 431 2%, s 45 26 90 5 19 (IR IR A
SEAIRGE BT AR PAHS™Y X — 25 B 53 DRGS0 R RO K R PAHs 1 41 AL
FRAF S AR —F.

IS Z2 A 05 KR 1075 Y 20 N R R 2R 0, A A A e R R R 5 TR R 2T b il U B ok
FL A T 1 JF R A2 i A S AR S DA BT (8 3 AR e ) IR i R 5 i A B R 3 B AR A Tll A R 0 R A AR R
FRR B L K WL 3l 42 2 A i 45 2o AR 2B ot o Xk PV I K 2 Ml 2 K v 22 B O 8 0 AT R R e BT T B A K AR
o PAHs V5 4 0 R U8 , S AR AR T fige e 15 G [ 502 (A B A0 40 . L T 22 2 07 468 199 R VAL Ak AT P SR AR IE AL &
Wik RRAE FO AR TR AN 5 BT e M 3 RO a2 R PAH s BRAE AL A 4032 0 ) 43 S5 4 1R L (B 9 7T AR 3R
Hb 7 BR B A ot PAHs 19K BOR L B i F PAHs 45 4143 8] B8 46 M 5 % 52 4 5L 50 85 4 00 19 5% g, fif
PAHs £ 20 45 M HE O 20 BR5E A 5 09 35 88 575 1 s 72 v kA i3, 2 BOR B I 5 HETOIR 9 PAHs [6] 43 5+ 44

in Danjiangkou Reservoir
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VR LUAE FT REAF A — G 1Y 22 S DL 0 76 4 T PAH 15 G ok I, 7 5 5% ) P A5 iF LU A 725 7T RE 2 A7 7E — 8 1Y 1R
FEV R T AT R 2R AR A B DR 0 R AT 03 2 U O I A TR DR AR R B
PAHs {5 4R IR, mT 42 i 20 0 45 58 il S kL BT TR A DUAR L K 2 R 3R0K 45 2 R R I A B i
FHET25 TR e s AR W5 T SR JH 3 A3 43 A s S AT PR T 1 K P S [ SR A i AE AN [R) SR AR I 1 9 PAHs 175 e ok
TR AW iz I SPSS 20.0 FAF X PHILH K P pr i 3K v PAHs SEATIRMEAT R F 320003 73 M ik 45 5 O 22
e RIES R %  RR S5 R TR LR 3.
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Fig.3 Composition of PAHs at different sampling sites in the high flow peroid
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ANRIZEAIPAHs T EL A1 /%
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Fig.4 Composition of PAHs at different sampling sites in the low flow peroid

FK M B M A R R RO 2 SRR, BB Z Tk RaA F 78.72 %0, AR MR I T 5 Y ok IR
15 2. 1 ¥ Flu,Phe & Fla #1785 2853 0.90, A T 2 o Pyr #0750, 35 20,84 40 B 5T 2 9,
Flu.Fla & Phe ¥ 35 A58 I8 573 42 R ACHE BOR U 5 Pyr B2 7R 42 B2 ASCHE T SO I R 58 St . AT Ik, P9
F PR IX 45 SR A A5 32 /K 0 PAHs /K U8 7T BE 32 B2k 4% 32 T 48 B A= 16 HE il 38 75 4 R AT = 38

il 7K 00 2 B840 43 7 25 SR v R B 4 AN TR, BB 22 BTk R A 82.57 %0, FEAR I 35 T TS Y 1 R TR A
BL.HF 1 Nap.Pyr & BkF #4838 F 0.67; A F 2 1 Flu J Phe B9 28 M 5 55 . #48 F 0.90; A F
3 1 Acy } Fla B8RS, B8 T 0.74; B F 4 th Ace & BbF (34 25 A CFFR £ M, Nap R E K IE T
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Ji i A R B R 68 5 Pyr 22 IR R AR B R 58 ok IR Flu Fla )z Phe ¥ JE 5 A B8 ok IR 80K % 2
ASHEROR I s Acy RN AR SEHREE . BRF K BB W X7k B 5 il AR il 59 #R B8, DA, PRV H 21X 4% SR R A
K3 PAHs B K IR 3220 BEBARBE TR A R, HOR IR n] REJE 4% SO T 4 i B AR 1 B DR B8 SR R R
I HE Y.
®3 AIODEXAEKEAMFAKS PAHs WER I HITER
Tab. 3 Results of principal component analysis of PAHs in surface water of

Danjiangkou Reservoir in different water periods

Fok i 7K 1A
PAHs

HF 1 HF 2 HF 1 P F 2 P 3 HF 4

%% (Nap) —0.208 —0.549 0.849 —0.159 —0.352 0.092
TEUE (Ace) — — 0.333 —0.095 0.222 0.769

JE M (Acy) — — 0.094 0.112 0.887 0.107

%5 (Flu) 0.982 0.069 0.142 0.961 0.014 —0.119
3E(Phe) 0.985 0.069 —0.054 0.981 —0.044 0.042

P (Fla) 0.951 0.033 0.392 0.084 0.744 0.309
% (Pyr) —0.150 0.849 0.678 0.201 0.447 —0.183

I (b) % B (BbF) — — 0.100 0.002 0.146 0.930
29 (k) % 4 (BKF) — — 0.733 0.118 0.210 0.178
HIFTE (BaP) 0.358 0.458 — - — -

T Z TR/ % 58.08 20.64 22.48 22.15 19.57 18.35
EY A i Y 58.08 78.72 22.48 44,63 64.21 82.57

2.3 EFRKEITEMGR

ABIEFE 73 590 X PH 28 DX A2 2K 3 B 7K S0 A [ SR AR s (57 2 47 XU 05 (00 50 AR i B PAHs B9 A2 25
I 8 45 2 R o A T (3R 40 50 2% 17 B9 A 25 XU AE AT DI 45 2R 3R WP 10 7 28 7 2 7K B8 B A K 3 B A R e
37 149 B /N U (B35 /T 800, FE KT PHIT HE IX 45 KA R gpanonco BT HEIAE 3.79~151.59 ;s A K W] 45 i fir
R gpamsnco TS FITE 3.31~24.43 3 F 7K 2L s e KB R spansaecs 18 FITE 0.04~1.515 R gpamuees %
KB A S S19 P PR R G5, H A SR AE ST O AH s WK T A s A2 B R wansonpes BRI O H.PHILH
J X A B A e /D BB 1B R gpanoncs WL 5.

R4 B PAHs &EFERBBEELN S
Tab. 4 Ecological risk quotient classification of total PAHs

M PAHs M PAHs
IR 25 9 IR 5 4
R gransnce R paHs(MPCs) R gransoncs R ppans(MPCs)
T 25 R =0 — o1 25 XU — 2 <800 =1
5 A 25 KU =>1;<C800 =0 o A 2 RV =800 =1
AR S KU — 1 =800 =0

£ LB IR SR XU A AEL VR PPAN PRI 1 A A 7K 300 BT A SR A a2 15 DA A0 KU 5 K BT B S19 SRAE KA
Hh S XU A1 JFE A SR A e 2 AR A 25 KU X S19 (9 25 SR AT P 40 43 i & 9L S19 T FHIL HK R PRS2 i A
JE PV T BE S TV R 2K A i 5 50 22 B 05 SR 26 T G U b A PRV S Bt AR 15 B 30 SO s L T o
LRilN

3 4 &

(D P FEIX A S AL A [ 2 B R PAHs I AF7E. Horp, SF K B L ket PAHs 6 F, BT & W 7
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64.64~360.21 ng/L. MM 170.46 ng/L. MK LA H PAHs 9 F, B W EFE 23.05~202.11 ng/L. ¥{H
H 74.17 ng/L.PAHs K F » Nap. Flu Jz Phe J& FHT H & XA 1 3% 5w 19 PHASs, 8 Fl 30 ¥ PAHSs
(BaA.Chr.BbF.BkF.BaP.InP.DbA J BghiP) iy i R 5 I% , X BAP . BbF & BKF 3 Fili A At , HI7EA
VSO P TS R s NS TR A0 A R R PRI B PE X PR VS PAHs 7 f WIS i T DX b PR R DU e 3T, P IX.
PP LB e AT PAHs BT 0k B G b 35 vk 24 5

OFHTOERX T2 F K E B K, K& PAHs EZ 34 884 F PAHs. 5 Hhik 69% ~

100 Y5 38 3 Xof PHL E K FEAS [ 301 689 PAH's 5975 15 B0 IEAT R UE A A 5 B P10 100 7K %8 = /K S ARG /K 30 32
T TG Yok PR R R B BB R SR R AR

(3D X PHT H K AR ] PAHSs 15 508 G0 2R A7 22 25 KU PE A o 25 28 s o PRI 11 28 DAk K 38 i A R A

ALY S AR KU 5 A = 7K 3H) ST9 SRAFE AL Ay rp 45 KU, G A% SR AR s o 289 DA AR XU IS o S 380X 2% 5 A2 I 7 S i
ikt 0
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Fig.5 Minimum ecological risk quotient Ry of each point in Danjiangkou Reservoir

at during Different water periods
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Pollution characteristics, sources and ecological risk assessment of polycyclic
aromatic hydrocarbons in surface water of Danjiangkou Reservoir

Li Shuyin, Guo Wensi, Li Ruiwen, Li Tiancui

(Changjiang Basin Ecology and Environment Monitoring and Scientific Research Center, Changjiang Basin Ecology and

Environment Administration, Ministry of Ecology and Environment, Wuhan 430010, China)

Abstract: To investigate the pollution characteristics, sources and potential ecological risks of polycyclic aromatic hydro-
carbons(PAHS) in surface water of Danjiangkou Reservoir, 16 priority control PAHs were investigated and analyzed in surface
water from 20 sampling sites of Danjiangkou Reservoir in September(abundant water period) and December 2020(dry water pe-
riod) , respectively. It was found that six PAHs were detected in the Danjiangkou reservoir area during the abundant water peri-
od, with mass concentrations ranging from 64.64 to 360.21 ng/L and a mean value of 170.46 ng/L, and nine PAHs were detec-
ted during the dry water period, with mass concentrations ranging from 23.05 to 202.11 ng/L and a mean value of 74.17 ng/L.
The mass concentrations of the total PAHs were slightly higher during the abundant water period than the dry water period. In
different water periods in Danjiangkou Reservoir Area, Anthracene(Ant) . perylene(Chr), benzo[ a]onion(BaA) . dibenzo[a,h]
onion(DbA) , indeno[1,2,3-cd]pyrene(IcdP) , and benzo[g,h,i]pyrene(BghiP) were not detected, and the remaining 10 were
detected with varying degrees of intensity, of which naphthalene(Nap), fluorene(Flu) and phenanthrene(Phe) were the most
detected PHAS. In terms of spatial distribution, the PAHs content was highest at each point in Danjiangkou Reservoir Bay. and
was significantly lower in Dankou, Hankou and in front of the dam than in the Reservoir Bay. By using principal component
analysis to analyze the sources of PAHs in the Danjiangkou reservoir area, it was found that the sources of PAHs in the Dan-
jiangkou reservoir area were similar during the abundant water period and the dry water period, and the main sources were the
combustion of coal and gasoline or automobile exhaust emissions. The entropy value method was used to evaluate the ecological
risk of PAHs in Danjiangkou Reservoir in different periods, and it was found that the 20 sampling sites in Danjiangkou Reser-
voir were all at low risk during the dry water period, and that all the other sites were at low risk during the abundant water
period. except for S19, which was at medium risk. In summary, PAHs in surface water of Danjiangkou Reservoir are at low
risk.

Keywords: Danjiangkou Reservoir; polycyclic aromatic hydrocarbons; pollution characteristics; source; ecological risk
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Tab. S1  Detection of different types of PAHs in Danjiangkou reservoir area during
the abundant water period(Sep. 2020) ng/L
KL Nap Flu Phe Fla Pyr BaP H/
S1 21.15 25.05 129.62 ND ND ND DU 1
S2 116.97 80.39 162.86 ND ND ND WYY P v
S3 67.47 58.50 134.62 ND ND ND DU
S4 30.83 28.17 63.36 ND ND ND W
S5 18.62 47.52 51.67 ND ND ND Gl m] v
S6 28.08 38.44 39.55 ND ND ND B L R
S7 18.63 22.74 26.54 ND ND ND DL
S8 31.51 32.13 42.37 ND ND ND W
S9 33.04 35.14 66.20 ND ND 11.90 HUHT QB
S10 87.60 64.03 99.41 ND ND ND IR VAT
S11 21.65 29.16 40.84 ND ND ND BT GO
S12 22.43 42.73 57.65 ND ND ND LT L)
S13 45.38 32.08 44,71 ND ND ND U FF D
S14 19.70 52.57 72.68 ND ND ND FHEE
S15 22.86 26.06 28.05 ND 12.04 ND F P
S16 29.72 39.25 52.46 ND ND ND FHE
817 16.88 31.20 62.69 7.56 ND ND FHE
S18 10.43 26.83 27.39 ND ND ND 7P
S19 96.81 60.49 120.30 ND ND 11.90 PR RS
S20 36.70 50.39 85.37 3.72 ND ND R RV

E:ND FoR AR A, T .
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Tab. S2  Detection of different types of PAHs in the Danjiangkou reservoir area
during the dry period(Dec. 2020) ng/L
A Nap Ace Acy Flu Phe Fla Pyr BbF BkF
S1 19.61 1.14 1.67 80.14 99.56 ND ND ND ND
S2 162.27 1.96 ND 3.34 4.97 2.28 1.35 ND ND
S3 48.41 1.12 1.64 2.13 3.84 ND ND ND ND
S4 19.21 ND ND 1.26 1.08 1.49 ND ND ND
S5 105.08 1.47 ND 2.23 2.31 ND 1.00 ND ND
S6 52.19 1.38 ND 2.22 2.84 ND 1.03 ND ND
S7 21.07 1.70 ND 3.06 2.49 2.03 1.58 ND ND
S8 24.41 1.11 ND 2.02 1.59 1.26 ND ND ND
S9 38.01 1.17 ND 2.44 2.84 ND ND ND ND
S10 97.88 1.04 ND 1.55 1.63 ND ND ND ND
S11 38.67 ND ND 1.70 2.00 ND 1.21 3.19 ND
S12 59.41 1.10 ND 2.06 2.84 ND ND ND ND
S13 32.10 1.28 1.49 2.10 ND ND ND ND ND
S14 23.78 1.01 1.02 1.08 1.12 ND ND ND ND
S15 23.58 1.63 ND 2.23 2.96 ND ND ND ND
S16 67.45 1.06 ND 1.56 1.69 ND ND ND ND
S17 21.52 1.39 ND 2.33 3.89 1.38 ND ND ND
S18 79.36 1.04 1.45 1.65 1.70 ND 0.50 ND ND
S19 107.50 1.84 ND 2.96 5.37 2.14 1.85 ND 0.17
S20 132.52 1.12 1.71 1.50 1.71 ND ND ND ND

£S3 FHT O AT AR B B AR ) B PAHS #4158
Tab. S3  Detection of different types of PAHs at pre-dam site of Danjiangkou reservoir
at different time periods ng/L
PAHs 2019 4F 9 H (3CHKL18D) 2020 4F 9 H CRBFFD 2020 4F 12 H CRBF5D

Nap 101.74 22.43 59.41

Phe 33.39 57.65 2.84

Chr 14.89 ND ND

Acy 3.17 ND ND

Flu 1.98 42.73 2.06

Pyr 1.77 ND ND

Fla 1.30 ND ND

BbF 0.32 ND ND

Ace ND ND 1.10




Tab. S4

& S4

FHT OB A A B X R B R [ 26 50 PAHSs RO H80R

Detection of different types of PAHs in two reservoir areas of Danjiangkou

reservoir at different time periods

ng/L

2014 4F 12 A (Crk[19D

2020 4F 9 H (A WBF5T)

2020 4F 12 H (RHF5E)

PAHs FHEN=13) WE(N=T7) WE(N=6) FHEN=D WIE(N=6) FHEN=1)
Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean
Nap 0.17~3.75  0.78 ND~0.18  0.13 18.63~67.47 33.85 19.21~48.41 31.63 10.43~45.38 23.92 21.52~79.36 43.88
Acy 0.24~8.22 2,11 0.43~5.83  2.82 ND ND ND~1.64  0.27 ND ND ND~1.49  0.57
Ace 0.41~12.19  4.09 6.40~27.20 13.45 ND ND ND~1.70  0.85 ND ND  1.01~1.63 1.22
Flu 0.43~6.17 2.9 6.51~24.77 13.59 22.74~58.50 34.31 1.26~3.06 2.10 26.06~52.57 35.82 1.08~2.33 1.86
Phe 1.03~51.24 17.06 20.16~71.65 37.81 26.54~134.62 62.32 1.08~3.84  2.31 27.39~72.68 49.37 ND-3.89 2.03
Ant ND~5.03 1.57  ND~2.48  0.66 ND ND ND ND ND ND ND ND
Fla ND~5.93 1.19  ND~2.47  0.75 ND ND ND~2.03  0.80 ND-7.56 1.08 ND~1.38  0.20
Pyr ND~8.21 2.23  0.40~0.82  0.53 ND ND ND~1.58  0.46 ND-12.04 1.72 ND~0.50  0.07
BaA ND~0.50 0.34  0.42~1.32  0.69 ND ND ND ND ND ND ND ND
Chr 0.32~2.20  1.07 0.39~0.51  0.44 ND ND ND ND ND ND ND ND
BbF 0.36~2.60 1.24  0.36~0.85  0.49 ND ND ND~3.19  0.53 ND ND ND ND
BkF 0.32~1.68  0.78 0.32~4.58  0.94 ND ND ND ND ND ND ND ND
BaP 0.31~1.72  0.83  0.31~0.67  0.36 ND~11.90  1.98 ND ND ND ND ND ND
DahA 0.38~0.59  0.46  0.39~0.54  0.41 ND ND ND ND ND ND ND ND
BghiP 0.38~2.35 1.08 ND~0.40  0.22 ND ND ND ND ND ND ND ND
InP ND~1.97 0.7 ND~0.76  0.44 ND ND ND ND ND ND ND ND




