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W B ASCRARKEREER D AT A U I 456 S (5%-BUk i AL (GC-MS ) K, %t b #i i
T 23 DRZVIRY 4 BN T4 B F (R EE (HHCB) (408 (AHTN) (BB E (MK) - H 2K E&
(MX)) 15 97K B 43 Aii R AE HE AT T 85T, 30 3547 40 56 28 55 XU E A, 78 Ui 4 B & A & i 19. 50—
34.93 ng- g (P E . 28.46 ng-g ', dw) HESRIEEE (HHCB) PL K 16.37—29.29 ng-¢1'(23.30 ng-g ™', dw) it-44
JEAF (AHTN) 5 HAA 5 ARE Sk R B A (MK |, Ve 32 38 R AR TR I BRCLOD ) —37.89 ng- g™ ; 46 T A5 £ i
PIARAG I OR B A (MX) 25 R R, DU T N T4 BB A 15 e 09 EZ 5 HHCB Al AHTN, 5 4t
M T A U B 50.65%—100.00% .51 23 PUTF AL & FRi. 3 B T i % 17 Kolmogorov-Smirnov
(K-S) #5450 &3, HHCB 5 AHTN 1 & R AEAE 0 3% A O (<0:01 ) , U AR 2l X HH 9 HHCB 5 AHTN
Al B HA ARSI AT L2 s U T AHTN I HHCB, B8 145558 :510.270 g F1623.274 g FRETIA
W ARG B, SRRk H e AR TUURU R HHCB 55 AHEN 5 Tl IG5 e B2, BE EAR HAT 2k XU
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Distribution and environmental risk assessment of Synthetic
musks in sediments from Beidai River wetland
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Abstract: Foursynthetic musks( galaxolide, tonalide , musk xylene and musk ketone) in 23 surface
sediments of Beidai River wetland were determined by Soxhlet extraction coupled with gas
chromatography-mass spectrometry ( GC-MS) analysis. Distribution and environmental risk assessment
were conducted as well. The concentration of synthetic musks were in the range of 19. 50—

34.93 ng-g”' for galaxolide ( average content;28.46 ng-g™',dw) and 16.37—29.29 ng-g ' for
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tonalide ( average content:23.30 ng-g™', dw).Musk ketone was detected only in 5 samples, with a
concentration rang from below the detection limit (LOD) to 37.89 ng- g '.Musk xylene was not
detected in all samples( MX).The results showed that galaxolide and tonalide were the main musk
contaminants in sediment, which accounted for 50.65%—100.00% of synthetic musk. Kolmogorov-
Smirnov( K-S) inspection of 3 synthetic musks from 23 sediment samples were analyzed.It was found
that the concentrations of HHCB and AHTN were statistically significant ( <0.01) , which indicated
there were similar sources and fate between HHCB and AHTN.The estimation of AHTN and HHCB
accumulations in the sediments of Beidaihe wetland were 510.270 g and 623.274 ¢, respectively.The
environmental risk assessment showed that the actual detection concentration was lower than the
predicted ineffective concentration of HHCB and AHTN in sediments, and there was no acute risk in
theory.

Keywords : synthetic musks, sediments, Beidai River wetland, Environmental risk agsessment.

NI A B (synthetic musks ) 22— BA MR ER AR 0 RE B PERE P AN 5 mi kL,
IR Rl LAF A2 B 5 AR R PR 58 5 e ). H I N T 3 L )™ 32 19 J2 A SR8y ( HHCB ) Al 44
87 (AHTN) AN PPCPs 259 RIS N3P B il o 5 AP BTG GEW) , A0 BR58 Hh BdE R A , i /K o

B EA AR AEVE BT AL S R, N RS B B 2 A6 5 2K R 28 A R BR IR, X
BB A fEE > — Iy R 5 K A (75 K S5 IS TS T RN TG RS A I 2 e, AT LA T
N T BB A B Ay el PR C L B 35 7 A R 53 A 35 K AR BT HH K #8507 R S Ak R A N T )G
AT S TR | 520108 FHK G A DR 3R RSN |, 75 YA die 8 P IS T 11 3 3t K 39 ) LR O iR
S R B DRIk, T 1 S 5 e R B A A T S A m R AT LA Y BRI R A R R
VRO EETT = AR 5K AR IR R R R R AN R VR R N A R

O HTRT 1 3 DXV A A A i A R U VR TR SR B R B R TN A 1 R A AR IR
KA AR BEFR AT A3 sl XS H g5d) R, JErp, w ) VR A5 AR 2 BT e Sl K 8 Hb AR
P R AR 308 S5 N T3 3 5 T 08 DAY Y0 Bt S5 TR Bt OB 2, /K AR Bl 2 R, 322 T 3 28 ¥ 0 2. i T
19-3 J {2 UK, M AR A S A 25 20 A P s 30 1 T S ) R TR AT 11 BT, Y 3t A2 A 5
BIGAEPR IR A8 | 15 S T8 BRI REIR AL , M E R 1 M A O AR A R G 2R T RE A A
LTI 7 R R S 35 Qe W ol 5 A v S B i, A o0 B R IR R E 0 AR
et BT R A PR A LTS e

AR SC LGSR 8 M AT AT 1 T S AR DX, o Y5 7 2 M O AR R i v 4 o L R0 g N T3
BT G ) CHEOR B g e Ay T IORRE A (BB ) HEAT 10T AR TN TS R A e AL AT
P A 75 R K g AR BR B KU , it — 20 1 i AL A AL S Qe BRSO 1 R BORE, 10
LT AP T v BRI T R SO

1 MBS 7 ( Materials and methods)

1.1 AR 5]

7890A-5975C S A (2 3% - i Bk FHA ( S Agilent 23 F]) ;N-Evap 2L (3 Organomation A /) ) ;
RE-52 Jief5 78 KA ( 1o WA BN 7)) 5 R A UK 8 (g SURE S 5015 4 FRZA 1)) 3 SCIENTZ-18N
e B TR (T IR 2 R TR A A BRZA W] ) 5 Milli-Q B 4li7K 5 ( 35 Millipore 22 ] ) ; A X
(P B IR A AT PR F]) 5 YGC-8 B4 AR AL B (M 5 b e FRHEE AT IRA F)

bR HE AR B (HHCB) (4087 (AHTN) | H 2R H (MX) (BEE & (MK) | N FRSEK-C13
Je e BE-d10 Y904 A #5 [ Dr. Ehrenstrofer 23 A ; 1E OV 6t (2 [E Merck 28 A]) 5 H bt (Fisher 22 7)) 5 14
AR (2,40 Hr4t100-200 H) FHIEC ke — & HE 150 mL(1:1, &R ) 220 24 h, SRR L 5
1E 250 CIGAL 12 h; FEME (F8E Merck 227 ,100-200 H ) 7E 180 CIfifL 12 h, & T TS A1 12 h, JF
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Ay SN A E & 3% 78K 2162k, A 1R 30 min, #5812 h S5 IALE C keis B R T 45 1 5 ok
BRAREN (2, /3HTal) 450 CHIBE 4 b, BT b & B FH 36%—38% MY AR IR 1% 1k 2 h, {54
WeERFRMAIE C g : S BE 70 mL(1:1 KRR EL ) #7548 30 min, ME+& ]  UEAUH IE C i —&UH
150 mL(1:1 AR LE) 2L 24 b, HET 45 TS IR B AR IR W (K, Cr,0,) 24 0.80 mol - L™ 5 B i V2K B 1%

& [ Fe(NH,),(S0,),,6H,0] >4 0.20 mol - L™ ; T 5% R #1 — A R % & ( K, Cr, 0,-H, S0, ) 40.40 mol - L' ;
SBIEMHAE 7558 s HRIR (H,S0, ,0 = 1.84 g-cm ™, 734740  BRIRE (Ag, S0, , 73 Hr4ll) ; — 4 AL Rk (Si0,, 73
Prak) .

1.2 MR Sab

AFFE DX AV FYAT b4 25 52 5 T U Tl Y ey A 10 3 (R 37, A1 2 el AL T Rl 2R ),
TAIYA] T LR X5 (N39°50715”, £119°30753") , B AR 2 7.3 A REERS[E] R 2017 4F 3 A 23 5 RAE M,
X3 DA 2 XA Rl o3, B A e BRI KA T 7 101430 4y WK S 105 1 °F- 43 5 0y, AR 19 Ak
RIS BURE 5 P ) 1.2.3.4.5.6.13 .17 .22 5 45 7 TRt 2 /k 4b.7 .8 .10 11,12 14 415,16 .19 .20 .21 .
23 S5 TIB AR AL (DL 1) CREEERIE A 20 em , BUREG R AR DRI RE | SR4E B DT RE i
S RVHAR A AL SRR AE R VR T8 48 h B A A 1k P (1 60 H i) R R (20 C)
= H.

* Fhf A Sampling point
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Fig.1 . Map of sampling stations in Beidai River wetland

1.3 PURWIRE L R N T A R A A A B

FESATANEE T 2 SCHRE10T. 0 2.5 o TURAIRE S (15 ¢ TR B IR 4N -5 1% 10 i il by ( LA B 6 )
PSRN, 2B e 408l A 5 wl 26 B-d10( 1 pg-mL™") , ] 150 mL 1E & %8 S P HE(1:1, 1K
FUEL ) ZEBUR R AAREL 24 b, B ERAFAE 60 °C 224 SR)G K A BURIE S 26 % 2 1—2 mL, SREIR-A AL
AR (EAN 1 em) P40 ARSEG R IR LA, R A B4R 300 12 em BERE,6 em HP¥ERE AL,
1 emJC/K BRBRAN. e 48 10 A5 BOR_EARE 2= 2T IR IR L 5 min DAL ABIARRE S5 2 M 7800 #E A | SR )5 1k
FTURIE DA F .5 mL IECBE,20 mL IE Ve U BE(2:1, AL ) ,30 mL IE O ke S BE(1:2, 1K
L) ,30 mL IE O b S e (1:3, ARFEL ) A SR PR, W 4 2 25 22 1.0 mL, ARG A S pL 7S5
Z-C13(1 wg-mL™") ARl
1.4 JUBRPIAE & T TOC I

S5 SR FH e Tl A R AR TR AR A Ak -2 A XU T TOC HEAT I , 275 SCHk [ 4 ] A SE g v iR
FEFIIFREL 0.300 .t F B2 W AR EAR IV TR 25 20 B S8 Ak, 7600 FH i L v i e 38 5 2 oy % TR s v
VW E . A0, Tz s 35 R R RR B i b mai Ak, A vl B 2 X S B0 285 SR 1 7= 2 T3, B AR
BIIMA 0.1 g Ag, SO, THBRSEALY A0 TP A SL G v, A7 R DU 45 2R 4 %% B2 (% RSD) 7E 2.23%—
4.62% 2 8], L SEHGBR AEHLRE B AT I 06 45 RN 3 23 1, B 0.300 g Bk A AR R LA, HE
b 25 BRSSO 2 &5 - Y 1.
ex(V,=V)x0.003x1.10

x100

m

TOC(% )=
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Ko TOC g - AT AR Y T 1 20 50 (% ) 5V, R 28 FEVRE i 28 T T FE AR R I A0A R v T MR A AR R (ml) 5 v
SRR Sl T8 FITIE ARRR R R AR HE VS TR AR TR (ml) 5 ¢ SRR IR VR AR U TR T A R BE (mol - L7') 50.003 A
1/ 485 T B 2 BE SR TR (g mmol ') 5 1.10 8L IE R B m A T4 FEUE (g).
1.5 B0

UURR P i e BN DR BE I A 7 & (Inventory ) A2 38 BV T AR 15 e W0 & 4R 10 B T &, 2 A 5 b
XU AT LTS G & 10— D E bR DURY R A LS e ik A BB A R 2T, RSB A
TA BB I — & AR R Sl A B TR rh & AT OB A A5 4 0 35 R AT A U022 THT
TRRZ XA A TS G s O, XA e RN TG B B AL & W A 77 M AR A8 R I 38 SO

J T BT AT A LN N T R AL S WS Y i s L, 7R A BIESE TP 34T
it FARA XN HHCB  AHTN i s #7465, N & B &S Wis it an A0

1=kC Adp

Ko FoR IR R A k=107 C, RN 15 Y W PR B BT ng g™ s A R 6 B30T W b R A DXl T
BB m? 5 d Form RAE S DU TR EE , 5007 emsp R TR I BIUTRY %6 5, 5437 geom -
1.6 Hr4clE

S0 RFCHR[9].19091S-433HP-5MS B 44 (A 3% 41 (30 mx250 pmx0.25 pm) , HS A AR
(99%) , HEREIIIREE 250 °C , AN mabee  diRERE 1 L, THEFRF . 9)1R 90 °C , 4%%% 2 min, 10 °C-min~' F}
% 170 °C,1 Comin~' F}F & 180 C , ££4F 2 min, 30 C-min~' F+F 270 C, 495 S min. K EI & T, &7
JEIE 230 °C, PUBFTHRE 150 °C (L4 IR 280 °C AR ZER 5 min SR BB TR 2L (SIM) #EF T
AE BT R R RS T R (0 R S 25 W T AR B DA S DA R (] R U S
(m/z) WK 1.

R1 ANTHMEAREVERS S 2 i T AR B ]

Table 1 Qualitative, quantitative fragment ions and retention time of SMs

wEw TETER T SEHE T Sz
Compounds Figurate ion(m/z) Quantitative ion(m/z) Retention time/min
HHCB 213,258 213 18.499
AHTN 258,187 201 18.775
MX 297,207 282 18.582
MK 294,191 238 18.623

1.7 Bl 5 e

Sk T VB TE S R A R G G S P A R URIERS BT RE BRI
FAE T RS FE. S0 F B FR VR RO 1 T A I B2 L, i b 12 ho B+ B9 ) S i FH RT3 H I
CRE BRI YL ARSE I DA 7S R -C13 AR & B N T A U & 10 5 . 28 A 10 AR brkE,
FH A S it 3 BT B B2 25 IR v T OB A 1) 5 2090 BEL-d 10 1 I e 1. N T4 B 7
A B AR RIS 2 5 9% B -d 10 1SR 43 5K 92.1%—109% 5 93.7%—107%. 7E B fEAL 38 4511, %
ANTR v B 6 B (TR S A S BB A T 40 BT, 45 Bl N T BUBE A 1) TAE 38 RAF MG R AH G R AL
(R*) KT 0.99.1E TUAIFE S 3280 o K U BR (LOD) £ 0.07—0.27 ng- g™ Z ], & B R (LOQ) 7E 0.24—
0.90 ng-¢ ™' Z M. AL AW TEANE B L3 2.

®2 ANTABURETEA S P AR R E RS2 TG
Table 2 LOD,LOQ and linear range of SMs

N LB LS
Cjﬁ;ﬁds LOD/ (ng-g™") LOQ/ (ng-g™") Linearilyéj::n;ir(ﬂng'g_] )
HHCB 0.10 0.33 0.33—100
AHTN 0.18 0.60 0.60—100
MX 0.27 0.90 0.90—100

MK 0.07 0.24 0.24—100
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1.8 Bl tr
ASZHG H] SPSS Statistics 24 Fl Origin 8 HFHEATEE A0 FRAN 73 A X AE it v N TG B A 1 5 2
TOC 47 Kolmogorov-Smirnov ( K-S) ¥:55 , 3 F| H Pearson #H5¢ 2O H s 2 8] 547 I & MR 40 #7.

2 5 5178 (Results and discussion)

2.1 JCEIR M A T4 B R 015 Yk

WFFE X LI RDHTT A R T AU 73000 m®, SREEVREE R 20 em, TR DTER YRR 5 00 7252 By
1.5 g+ em ™ R A5 B AHTN A1 HHCB “F- 279k 2R A A3, 11515 2] AHTN A1 HHCB & #2843 51k
510.270 gfll 623.274 g.

XFACEGRR R AL R 23 NIRRT AR 407 mmmHHCB i
WA 2)  FEFFAT ORES, K T HHCB 45 AHTN, 2 S v
AR RER A T MK (K R:26.1% ) MX RAGHL. < 3] T
HCE Ay ) N0 19.50—34.93 ng - g (P & HE 23] L B |

=] h Kl il ¥ B H

2846 ng-g, T ), 16, 37—29. 29 ng - ¢ 2 TREBRbBEEEEEEEERELLLEETY
(2330 ng-g ') ,ND—37.89 ng-g . HicB 55 antN 3 TERERREREEEEELEEEEL VL L
s, wvosiea e a9 THEREEEEEERERELEELEE
B 24 50.659%—100.00%. BF 52 4 W1, 16 i I 5 141 6
TRE S AN HHCB 5 AHTN [958 2 e T JE i g e % 2 § 10 12 14 16 18 20 22 24

Sampling point

SRFERL WERAE AL 4.9 .13 .17 23,14 SR 2
T (PCMs) e i, ik 8 64.16 wg-g ' 1M 4 SR
Fe 5 By HHCB 5 AHTN B & & &% %, N
38.17 wg-g™ HXS T 14 5 AW RS R T REy 2
fi AR 1R, 1% X HHCB 5 AHTN 55 2 V1 25 i 1 310968 200 04 7 1) 2 38 T AR 119 5 5 SRR ol
HHCB 5 AHTN /)& i 280 _E TR E a8 2 A T 6 BB B %5 7K 0t 10 % sl e ek % AF w42 81
GBS 17 SRAE S MK &, 5T MK 7R 1ZH X BB 5 Al i Btk — L BT

X 23 ANUTEIRE S RS 3 PN T A& aURE A 51T T Kolmogorov-Smirnov ( K-S) K56, 45 5 & ¥1 , HHCB
5 AHTN A& 877 B2 AT OCHE €<0.01) |, Ui B2t XA HE A9 HHCB 5 AHTN 1] 8 545 A [H] A% > J5
FFRLA A5 9 4 MK 5 LB A TG SR B AN 76 I A DM R0 T B2 Y 1l 8 A foff A =X A R T
1 %X MK \HHCB. 5 AHTN [ 25 5, ol # 2 XK H 9 MK HHCB 5 AHTN 783858 HoA AR Y
o ik i A28 i e s 4, MK 7 7K v ) 0 b2 B R 38 8 K T HHCB 5 AHTB ( FHOGAR 3 1h, MK
(A T A SR R T 43 2 — |, 1fii HHCB 5 AHTN fGAR L 32 11 43 34 135 h A4 h) U MK 53
b RE 1 25 A R Tk — 2P BRI AR.

AHTN/HHCB F¥e B FU B2 S N T A BRURE A foft FHRSE SR A 6 5 e s i 22 B 1) 75 YL 46 4 HHCB
5 AHTN i TR 528K 41255 AT §75 AHTN/HHCB 594 BE LC T RE SN 1 >4 b 55 5 ff P AR =
W R, % AN 0.55—0.96 (SFXJ{E.0.83) , FL{EH/N T LLiXULH] AHTN A9 4 7= ol fiff JH = KT
HHCB , A il fEfEIBHAE S RS AHTN e HHCB B 25 5 [ At 53 oh , 84 R BE 5.0 AHTN/HHCB Fe
T ANFELE 825 (R AH G (>0.05) 33X BB HHCB 5 AHTN 7E [RI 3854 I3 4% 50 1 770 5 950 ok 26 1 e A
e
2.2 dCER A TA BB RS TOC BAHICHE

PG AR st A PE A LTS G 0 A= 28 XU, TOC 2 — T B B A F8 Ak A28, A3 e
HTTAHIH TOC H 0.015%—0.031% (3418 :0.026% , VL35 3) XFZHL X UL b N T8 B S5
TOC #4T Kolmogorov-Smirnov ( K-S) & 56. i%H#h X A\ T4 BB & (HHCB ,AHTN) 5 TOC Z [A] A TEAE 3%
P (>0.05) AT BER A iZ M IX (1) SMs 15 Y48 %25k 1 T A FER AR 1S B3 A6 R K, 5 A RTE
Bl B 2L X IR UTE H TOC A5 4/)N.

2 DUBWIRE S PO TS OB A TR 4 R KL 2
Fig.2 Distribution of SMs in the sediments from

various sampling sites
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&3 TOC FEDLBUIRERL PRI i (%)

Table 3 The concentrations of TOC in sediment samples (% )

SERE SRR T

Samﬁi point Toc Sam?)tlil*fg point Toc Sanj:li*ni point Toc
1 0.030 9 0.030 17 0.031
2 0.015 10 0.030 18 0.030
3 0.029 11 0.030 19 0.027
4 0.030 12 0.020 20 0.026
5 0.019 13 0.031 21 0.021
6 0.019 14 0.031 22 0.027
7 0.029 15 0.025 23 0.030
8 0.029 16 0.016

2.3 SHEHIX TG YK

MENSPA IR EE R E (WA 3 H5E 4) X ARNR GO AHTN 5. HHCB ) & & i 43
2700 AHTN (MR EEJE AT 43 A 41 (<10.0 ng- g™, dw) . B #1 (10.0—50:0:ng g ', dw) 55 C 4
(>50.0 ng-g™',dw) ,HHCB AR EJEEI T 400 A 41(<20.0 ng-g™',dw) B 21 (20.0—100.0 ng-g™", dw)
5 C4(>100.0 ng- g™, dw). Ho 25 5 a0 & Bt 7. J6 80 {8 e UL A 9 HHCB B9 3k 24 19. 50—
34.93 ng-g”' DL M AHTN [ JE N 16.37—29.29 ng-g ' .76 B 4By & 15 H AT, 1% R FE X 8 AHTN 5
HHCB ¥ AR .

<2801
= 100 ' 260 -
< 30p 5 200F
g 70 2 1801
& 70p £ 160}
g 60F g 140+
I 3
E: il
S Cr L
s 5 W
Z - -
- &
= 20f | = 40" =
Z F 20f ' N |
10: -_I_I & & E A & & & & &
1 I I I I I | & S & 0§ F §F 5 5§
T TS ¢4 CeFFegoee
ST & 5§ & §5 § T eSS
Y& S & > L s A SR N
S & S L8 FEFg s & &5
Y &S SF E TS dfdesse
Sy & 5§ & & ¢ FdF &y Y88
Yo o 8 ¢ ¢ SPGEIOEEMFCE v
S SR S&S & S
e N F & @ S 3
& & & 3 &S X &
SRR Ry &y o o
e{O S @ > N ¥ 3
Fo& s F& v &
N &Q 00 QO K @)
3 AR AHGURDIE AHTN ) LA B4 AR HITRY) T HHCB W R LL AL
Fig.3 Comparison of total AHTN concentrations in the Fig.4 Comparison of total HHCB concentrations
sediments in various regions of the world in the sediments in various regions of the world

R RT LA Y RSN i B SMs ¥5 44 22258 HHCB 5 AHTN, i MK 5 MX iy T H35 75 20
M, F 20 tHh2d 80 4RI LAIR WM T | ZE ISR IR 43 DX B ARAG . FR I F 2001 45 FF 4 PR il £t
FH MK 5 MX, {H 75 G E 000 ) — 3870 it v TS B A s 2 5 00 MK, 17 B M IX A L AR ) b B
Rz th—E f A MX 5 MK (B sl R R T HHCB 55 AHTN 3 381 MK 76 L30T 1 X 4T
A BRI R AR T DX [ R 4 DR 15 Y /KT 5 204 i AR T ol PRS2, 5 AR O
2.4 FEEXKIEAL

TN A BBATE AR T A G B, FOZ XA S R BN, T LS i A RIS AT
B U AR AR T R AN S A IREHRE S, Sl R A Bz s s SR IRA R RGO
WA ARG N A B A X 7K AR AR WA DG B B4l 7E TR h HHCB 5 AHTN F B Jo 80 vk
J (predicted no-effect concentration, PNEC) %371}y 8.4x10° ng-g' (T8, dw) .5.2x10° ng-g ' (dw) "',
G HHCB 5 AHTN BY¥R BEIE /N T8, 308 EAS B A S XU H 2 N T A U i 7T RE
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38 &

SR K R SR R A B ER AL 2 D PR T RS 2 K AR AR, 3 A ks g, AT A28 KA~ A
ARG AR 1G5 R, 0SS A L B Pl | T R B AR, e A 5 JB0 A 7T S A F)
280 N[k e S i

3 4512 ( Conclusion)

XA TR R SR 19 23 N TTRIAE S 2E AT 40 H kil , HHCB 5 AHTN Sy EZ R 4, HA —&845
FEMA T MK (K H3.26.1%) , MX KK .6 23 DNUTERPEES ey 3 B A T4 W& #4177
Kolmogorov-Smirnov ( K-S) #:5 , 25 4 & B, HHCB 5 AHTN 8 8 A7 7E B 2 WA G (<0.01) |, D HZ
XAt A HHCB 5 AHTN 7] 58 EAT AH ] ) 2 U5 A1 AR LAY A 5E U3 8. AHTN/HHCB AV BE /N T 1.3 10
W] AHTN A= 77 i sl ffi i fIC T HHCB , U A Al BE7EIR M AE AR R 40 AHTN Lt HHCB 5525 5 B i XoF L
THFR A X FEH TR AHTN 5 HHCB AY3 B AHTN AR VB HIZE B 41(10.0=50.0 ng-g™', dw)
5 HHCB B9 BEJE FE AT 434 B £H(20.0—100.0 ng-g™", dw) JAHX 8 . LR Y v AHTN FLHHCB By
TREE BB A 153 0 R 510.270 ¢ Fl1 623.274 ¢ A3 M i) HHCB 5 AHTN A9 ¥ B 7N T Ui L
HHCB 5 AHTN F 00 JCR00 # B2 (PNEC) |, 3ilie B A HoA A KUK

S % ik (References)

[ 1] ARTOLA-GARICANO E,BORKENT I,DAMEN K, et al.Sorption kinetics and microbial hbiodegradation activity of hydrophobic chemicals in
sewage sludge ; Model and measurements based on free concentrations[ J].Environ Sci Technol,2003,37(1) :116-122.

[ 2] CLARA M, GANS O, WINDHOFER G, et al.Occurrence of polycyclic musks in wastewater and receiving water bodies and fate during
wastewaler treatment| J].Chemosphere,2010, 82:1116-1123.

[ 3] HORIIY,REINER J.L,LOGANATHAN B.G,et al.Occurrence and fate-of polycyclic musks in wastewater treatment plants in Kentucky and
Georgia, USA[ J ].Chemosphere 2007 ,68 ;2011-2020.

[ 4] FROMME H,OTTO T,PILZ K.Polycylic musk fragrances in different _environmental compartments in Berlin ( Germany) [ J]. Water Res,
2001,35(1) :121-128.

[ 5] SIMONICH S.L,FEDERLE T.W,ECKHOFF W.S, et al.Removal of fragrance materials during US and European wastewater treatment[ J .
Environ Sci Technol ,2002,36( 13) :2839-2847.

[ 6] ENNTABBEETFRHA S XA ARERPE D] 5 FHKF, 2007.
WANG J.Study on the content and distribution characteristics of synthetic musk in coastal wetlands[ D ].Qiingdao: Qiingdao University,
2007 (in Chinese) .

[ 7] CLARA M, GANS O, WINDHOFER G; et al. Occurrence of polycyclic musks in wastewater and receiving water bodies and fate during
wastewater treatment[ J ].Chemosphere ,2010,82:1116-1123.

[ 8] DALLA V M,JURADO E,DACHS J,et al.The'maximum reservoir capacity of soils for persistent organic pollutants; Implications for global
cycling[ J].Environ Pollution 42005 ,134( 1) :153-164.

[ 9] JIANG S J,WANG'L,ZHENG M Get al.Determination and environmental risk assessment of synthetic musks in the water and sediments of
the Jiaozhou Bay wetland , China[ J].Environmental Science and Pollution Research,2018,25(5) :4915-4923.

[10] BUERGE I J,BUSER H R, MUELLER M D, Behavior of the polycyclic musks HHCB and AHTN in Lakes, two potential anthropogenic
markers for domestic wastewater in surface waters[ J |.Environ Sci Technol,2003,37(24) :5636-5644.

[11] HU Z J,SHI' ¥ L, CAL.Y Q. Concentrations, distribution, and bioaccumulation of synthetic musks in the Haihe River of China[]J].
Chemosphere ,2011,84(‘11) £1630-1635.

[12] ZHANG X Y,YAO'Y,ZENG X Y, et al.Synthetic musks in the aquatic environment and personal care products Shanghai, China[ J].
Chemosphere,2008,72(10) ; 1553-1558.

[13] BESTER K.Polycyclic musks in the Ruhr catchment area-transport, discharges of waste water, and transformations of HHCB, AHTN and
HHCB-lactone|[ J ].J Environ Monit,2005,7(1) ;:43-51.

[14] MA L,JING Y,ZHOU ], et al.Distribution of synthetic musk in surface water and sediments from Meiliang Bay, Taihu Lake[ J].Environ
Chem,2014,33(4) :630-635.

[15] PECK A M,LINEBAUGH E K,HORNBUCKLE K C.Synthetic musk fragrances in Lake Erie and Lake Ontario sediment cores[ J].Environ
Sci Technol ,2014,40( 18) :5629-5635.

[16] REINER J.L,KANNAN K.Polycyclic musks in water,sediment , and fishes from the upper Hudson River,New York ,USA[J].Water Air Soil
Pollut,2011,214( 1-4) :335-342.

[17] VILLA S,ASSI L,IPPOLITO A, et al.First evidences of the occurrence of polycyclic synthetic musk fragrances in surface water systems in
Italy: Spatial and temporal trends in the Molgora River( Lombardia Region, Northern Italy) [ J].Sci Total Environ,2012,416.137-141.

[18] NAKATA H,SASAKI H, TAKEMURA A, et al. Bioaccumulation, temporal trend, and geographical distribution of synthetic musks in the
marine environment[ J ].Environ Sci Technol ,2007,41(7) :2216-2222.

[19] LEEIS,LEE S H,OH J E.Occurrence and fate of synthetic musk compounds in water environment[ J |.Water Res,2010,44( 1) ;214-222.

[20] SANG W J,ZHANG Y L,ZHOU X F,et al.Occurrence and distribution of synthetic musks in surface sediments of Liangtan River, West
China[ J].Environ Eng Sci,2012,29(1) ;19-25.

[21] CARLSSON G,ORN S,ANDERSSON P L, et al.The impact ofmusk ketone on reproduction in zebra fish( Danio rerio) [ J].Marine Environ
Res,2000,50:237-241.





