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M E ATAWEEE (Synthetic musks, SMs) HA P WTHRR0N I HILFE &R, fefgHE T K%
A 1) 3 i 35 DX A SO s T v R e A A s OAR A . R R A RS S5 rp U A SMs 1 B i, JF AT T
A SR AR B A ( Galaxolide, HHCB) Ft 248 % ( Tonalide, AHTN) S5 i % SMs, —H
KA ( Musk xylene, MX) FIfi{ B 7 ( Musk ketone, MK ) R FERE 5 P . 7 87.50% AYEE & 46
HHCB, %4 ND—18.35 ng-g' dw(T ), F¥IMEN 4.56 ng-g' dw; A 81.25% MM & ke i AHTN,
SN ND—21.47 ng g™ dw, FHE K 6.41 ng-g™ dw. AR5 I THAYEE AL S P SMs & i, 1L
SMs 1] il it Wy e A AR AR N A, i a HE A A K 3k 5 K I AR DSt 7 3 A B I
MEMEEERESEMN SMs, 4T H I AT R th T AZR0IE sl 5] A B SMs 75 4. H iF ot £ 9
AHTN Lt HHCB B %5 ) il i KA ATIE I B G 4, MAEAWIT o, 438 HHCB 1 AHTN 9 & & th &
B, KA EES F AHTN & 23075 T HHCB, Ut RS TR R A b X SMs Y 32 R IR, T 3kl 15 7K
IS [y P40 BT WA 537 HHCB 19 5 T AHTN, 2 BB s P AN 47 SMs E 2RI TR %
N GG S WU AT KU A, AS R B AR SMs B XUBS B2/ T 0.1, S ABEIE 1 R Biix i
15 YA S R A A A IR BT 1 AR .
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Distribution and ecological risk of synthetic musks in Antarctica
sediments and soils
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Abstract Synthetic musks (SMs) have endocrine disrupting effects and strong volatility, which can
be transported to remote areas through the atmosphere. This article measured the content of four
types of SMs in sediments, soil, and penguin feces at the Great Wall Station in Antarctica and
analyzed their ecological risks. Galaxolide (HHCB) and Tonalide (AHTN) are the main SMs in the
sample, while Musk xylene (MX) and Musk ketone (MK) were not detected in the sample. HHCB
was detected in 87.50% of the samples, with a content of ND—18.35 ng-g™' dw (dry weight) and an
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average value of 4.56 ng-g”' dw; AHTN was detected in 81.25% of the samples, with a content of
ND—21.47 ng-g”' dw and an average value of 6.41 ng-g™' dw. The highest content of SMs is found
in the fecal samples from the top of Penguin Island, indicating that SMs may be enriched in
organisms through the food chain and excreted through excreta. The sewage outlet at the Great Wall
Station in Antarctica and the waste treatment plant at the Russian Station also contain high levels of
SMs, which may be due to pollution caused by human activities. Studies have shown that AHTN is
more easily transported over long distances through the atmosphere than HHCB. In this study,
analyzing the content ratio of HHCB and AHTN, it was found that the AHTN content in most
samples was higher than that of HHCB, indicating that atmospheric deposition is the main source of
SMs in the Antarctic region. The HHCB content at the sewage outlet of the Great Wall Station and
the Russian garbage treatment plant is higher than that of AHTN, further indicating that the SMs at
these two locations mainly come from the activities of scientific researchers. Risk assessment was
conducted on sediments, and the risk entropy values of the two detected SMs were both less than 0.1,
indicating that theoretically, these two pollutants will not have a significant impact on the Antarctic
ecological environment.

Keywords Synthetic musks (SMs), Antarctica, atmospheric transportation, risk assessment.

YE NI — R F R RIS 3 W), N T4 B3 (Synthetic musks, SMs) 8 H i 52 2457 A 51 A1 AR
(R OCTE. 5 RIREF A AH LL, SMs B A (AR, 2 T 3RHL, 802 T S BE S 40 B i, 1 i K L AR
W At B AN, SMs & — R R YEA PG Y, BA i SE B K 53 e R A (1gK,, (R T 5),
I H A2 2 5 A 575 T DR v g B 380 61 AH D0 AR 9 s - 8 v, i 3 1o 2 ) R E R R AR ik
H SMs 1] 43k = KRS il L B & (nitro musk) . 2 38 B & (polycyclic musk) F1 K 3 Bf & (macrocyclic
musk) . KLZEHILEF A, 6135 B 2K B3 A (musk xylene, MX) FlI i 55 75 (musk ketone, MK), F X fdt 5
MBS R, T 20 AR O A I B RZES (bR, (0 i T HEUE M . A EmAY R
P, i JE B A AT SR J2: SMis A — /> T BEREAR, JF 4R SE o Uk £ 2 A T 20 4 60 EAR B Ik
TE A, AR R Rk i 5 B A 1 R A SR B DL 1) T e 22 B 8% A 2 i 44 8% 7 (tonalide, AHTN) Fil{F: 5K B3 7
(galaxolide, HHCB), 2y 5 Z I EE A 113519 95%, I HIHZEAERE , A 5 BEARC. FE 1, A A5 B>
H Y HHCB 1 AHTN 73531 5 21 73% F1 65%7. JCER B (4 5 BUSUA 185, AN 0 22 90 B 53, LAY
FRFA KA, Fitk R 5P AT A& REETT I 3%—4%". SiEERE MRS, KFPEEFR
A STEERIP L BEEBE A NI b5, 1 AR B R GERE5EY . T SMs FE AT H i, 90% L
FEEM I SMs 23 AT BUS KRBT, SeZGE R BN . BT A DU . Kk - BEREs
KEAEZ PR T AN £ SMs, [l B A AR, S A RE S b s 02 8L BAR T AR LR
PR SRR R AE RS IRAR KT, © A2 80z e, (E XS B Al b DX ) SMs ZIAR /D4l

B G W A SR MR b g, (H AR SR AR DG Y R B, FE R AR N Y 3 R B T 2R ML G
Pyus - X HLTG G ), ZECRFFAPEA DG Y, A PLEARZ | N E I C e 2 SRR 2 IR
fik , HOR R = 2 e iR 2 K AUk % (LRAT) i B X 38 a8 A R sl 22, [ A A HLTs e W) HoA SR IR E,
DEAEYIRTE S, Ko 52 Wt RE T #RMICEME SN WA, o0 THREAMEA LIS YY), 4
ZI TR ANLEAR 2 IR R, kIR A YRR A TR i POPs K- A HLAK i de i, 2005018
IRZ, 22U R BRI, R A VA HLTS G 09 A= W0 TR A T AT 6 L e A BRI v %) A= oy ik i VE /N, BR T
B AR N 2 B v B 2 R A LTS G R R | Az L AR R RS, R 2 [ A A AR S AR
B ARLE b L R A2 Rk V5 Yoy A= ) RS B TR 2R A, sk A AR At 25 5 i i
YIRIERS 5534, BB A A 4 A AT BILTS G 0¥ B, 3 26 75 L W PGS B0 i s DX R Bl R A< 58
Ptk A ) 73 A R AT e B A%, 7 B e A XA, P IR BT & AR TR, X AR R A A PTG G
WX rE B A AR IR 7 A A T A XU o T - 4,

A FEAE B A Ikt R A 8 L DU ARG AL 5, 22 16 4>, 00T T 4 B SMs 19 534 S i G
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0L, FEAT TS YR IR AT, I 5 Un 48 ok HAB X dk SMs (935 5 HEAT 1 LU 53 4b, 38 T KU A o HrE e Y
A S KB HEA T PEAY, AR ST 25 S XA L DX SMEs (9995 B KT | Z3 A RPAE . PR KU S A4l S8

1 MRLE )7 (Materials and methods)

1.1 K5

ARSI FEAG I T PUF SMs, 2 & PR B A HHCB Al AHTN, P RhAS 3L S 7 MX Fil MK. 4 iz o
320 H #2[E Dr. Ehrenstorfer 28 /). 1E Ve . — 5 H BEATHH B34 HPLC 2451, 1 H 2 [ Merck /A H].
1.2 REEW A7 S5 b HL

T gt SR B L a7, hy T R 3l A R B SIE B4 S Rl AR RIS B 16 a0, ELARASAL A& 1 R, AR
AR RN [B] A 2019 4 12 H . $22 B SCHRHGE 19 77 352 X RE S AT T AL B, 25 IR AR« FRECT A5 AR Ay
(2.5¢g, TH, dw), LA 5 uL 9% B-do( 1 pg-mL ") HCH J7 3 BIBCRIE R, B 15 g TEK BRI 5)
RA, B TR, 60 C FH 105 mL IEC ke« & LE(1: 1, Vs V) IRGE I HEHURE M 24 h
SR AR O AR R G Ak P A A 2 R A T ARG ) S . PR AR RO e I 2% . BRI AR AR 1—
2 mL, HIRERS-EARER S 6 2 M (R R AR FARIYRIE A 12 em #EE, 6 em Hr PGSR, 2 om TC/KBREREM)
Fedk. EHTAESE A S mL IE O ReiE A, SRR R4 W AR A R AR S mL IEC 46, 20 mL IEC
fi: AWM BE(2: 1L, V1) 30mLIEC ke - AW EE(L 2, Ve )M 30mL IECkE - A EE(L 2 3,
Vs VBRI, B A Ve O, AR E A E 1 mL, SRIE AN 5 ng BCe-N R, RS G AT A
53

58°38'W 58°36'W 58°34'W 58°32'W 58°30'W 58°28'W 58°26'W
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Fig.1 Study area and sampling sites for sedimentary layer and excrement in Antarctic area

1.3 XS4t

B AR FH AU €0 13- TR 1S B FH 22 42 (Agilent 7890A-7000B ) 4341, XHE 16 DB-SMS £ 5 B 4045 1
(30 m x 0.25 mm x 0.25 pm) PEA743 B, 27 FHR AT 3 & : M4 IRE 100 C, ££%F 1 min; L 30 C-min™
(3 TR 2 170 °C5 ZRJ5 DA 1 °Comin™' A HERFHE E] 180 °C, FR4F 2 min; £J5, LA 30 Comin' (33
FHE ] 300 °C, 4345 2 min, BANFE I ATHTE] K 21.33 min. FERE L AIRE N 250 °C, SR A gk REAR
2, PERE R 1 pl. B SEL DU IRBE 150 °C, B F IR 230 °C, fE 42 IR 280 °C. & F I b H
T2t (ED YR, SR FH BB A A (SIM) A 70 PR A2 430 BT, 28 o 2 e PR B8 115 B L& 1.
L4 FrEdE S R

FE AT AD BEAT R b, S PR AT AT RE A 38 05 4, ARt 10 SRR S S BRBE 1 A28 FIRES (R BT K



2592 7N 54 1t 2 43 %

FTCAKBRIR AN ) . 7625 FURE G T A R T 31 4 F SMs. e il vk 224 0.8—200 ng-mL ™" A ARfE TR,
Zord AR A B bR v TAR 2R, 4 Fh SMs BAH G R B0 > 0.999. & & A AT TARE i 2k gt 47, 315
Ao B i [0SR A 7S W) 9% -y Y RT3 R E 80%—110% 2Z [H), 1 2 2K, oG #E 4T MIBCR AL GE.
SMs TEULERY P i IS AR 92.4%—109.0%. 5 EE G R (MDL) 2 3 £ 5 L, 77 1 5 i IR (MQL) i
SR 10 f5 15 e L, AR T7 ¥R B BEAG BON 0.4. 7625 HURRMIRE S i, B n/KF- 2350004 5 L 10 | 100 ng g
PRUET I, WOFATRE 5 UC, B8 IET7 % A VA P AR A2 4 [T Sc o3 AR o i 22 508l L 36 1.

F1OANTAMERMRER TEE. IR, Tk BRI

Table 1 Selected ions, MDLs, MQLs and recovery test results of SMs

U s S i it o

Compounds Quantitative ion  Qualitative ions MDLs MQLs Sngg 10ngg" 100 ng-g’!
HHCB 243 213258 0.25 0.80 92.70+5.60 96.40+3.70 96.20+3.50
AHTN 243 258 159 0.31 0.95 93.30+3.80 96.20+5.30 95.60+5.50
MX 282 283297 0.42 1.45 92.40+5.50 95.50+5.50 93.20+7.20
MK 279 294128 0.85 2.51 109.00+2.00 94.90+6.70 94.20+6.10

PEH-d10 212 — — — — — _

BCe7SHAA 290 — — — — — —

1.5 FdE ot
fi FH Arcgis10.0 2] SMs {37 54345 [/ 2% JH SPSS 17.0 B A4 #4748 50 M7, Spearman Bk A 546 5
FIF HHCB Fl AHTN 2 [B) (A PR 2087, 24 P <0.05 B A HA I 35 A0 S0 1.

2 5 54718 (Results and discussion)

2.1 SMs 7£Fg e + 3T b 35 G sk S
X5 X AN 16 > HURE 5 A7 B9 DT FR ) Fll 4 3 b ) 4 B0 N T 827 (HHCB., AHTN, MX., MK) f%) 43
A1 O AT R A, B RE A 28 R A A R B A (MX AT MK, KB 43 RE i R E R S 2 3 B
(HHCB F1 AHTN), #4015 8 W 3% 2.
F 2 M IERTEY  SMs 19

Table 2 Concentration of SMs for soil and sediment in Antarctica area

Saéﬁjsite Si;éliésie HHCB/(ng'g"' dw) AHTN/(ng'g'dw) XSMs/(ng-g”' dw) Cuncn/Canmn®

F1(3G, 157K AT ) +3 12.28 6.32 18.60 1.94
F2OfR 0, Bi3kss ) 135 18.35 ND* 18.35 ¢ N

FA(B45, MIPET) +3 ND ND ND —
F5 (L R M, YD +) 135 7.89 12.24 20.14 0.64
Fo ({855, A 4E) 3% 3.80 9.52 13.32 0.40
F8(dtJy . A s2iilih) +3% 2.57 3.71 6.29 0.69
Fo( 57 F:3k ) +3 1.34 3.90 5.25 0.34
FL2(BEWT XA ) +4% 2.00 6.63 8.63 0.30
F13 (498 5 w71/ N 55) +3 1.76 4.02 5.78 0.44
F14GHi%) +-35 ND ND ND —
F15(RIdbrokas ) +- 1.78 4.42 6.20 0.40
F16(4x48 5 111 T50) #*#+ 6.52 21.47 27.99 0.30
F3CAREEH) LR 3.72 8.93 12.65 0.42
F7(EHETE) TR 4.14 8.08 12.23 0.51
F10GGERRE) TR 2.12 3.42 5.54 0.62
F11(K#) TR 4.69 9.88 14.57 0.47

*7:: ND, 45 H . Note: ND, not detected. *Cypep/Canmn: HHCBSAHTNAY & 2 HU{H. The ratio of HHCB to AHTN content
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R TR AN S R s ) IR A N TR A 2 PR B A : HHCB Al AHTN, B s 4L 47 1 6
P ESMs IS ND—27.99 ng g™ dw, “F-¥{ER 10.97 ng-g™' dw, %R 1043 ng-g' dw, LTk
T AME 1 (4.54—31.50 ng-g™' dw) 29 Fl¥fE ] (ND—53.30 ng-g ' dw, “F-14: 24.80 ng-g™' dw, H1{i %4
15.80 ng-g ™' dw) > TR 0 & i, LLVEBESF IR 2 Je W+ 48 1 7% 12 (5.42—10.04 ng-g ") 7 15y, {HAR
b TR — AR G . B A R R UT R W R, £ 36 88 7F HHCB A AHTN 09 £t 58 53 51 4
87.50% Fil 81.25%. HHCB )3k JiZ 1l il & ND—18.35 ng-g ™' dw, “F- 14 {H & 4.56 ng'g”" dw. AHTN ()i i
JLF & ND—21.47 ng g dw, “‘FY{E 2 6.41 ng-g ! dw. W13 3 Frow, 5 HAL X I A4 & & %) L, mE bl 13
AP Y H HHCB A1 AHTN (1 5 5 Ak T 47K S8, TGRSR B T g A it X B 25 35 31 9 185 22 R il 1)
&, NETESIIE 2 5] AM SMs 75 4L,

R 3 P SMs k5 H At b DX Ik FEXT L

Table 3 Comparison of concentration of SMs in Antarctica with that in other regions

2}; ?y'zafa Sﬁ;ﬁgﬁe HHCB/(ng-g "' dw) AHTN/(ng-g"' dw) i;ﬁéﬁ
ENTIE T HEFIHURL ND—18.35(3F-H: 4.33; Hi{H: 2.33) ND—21.47CFH: 6.28; H1{H: 6.04) EIN I

| AT TR 19.5—-34.9 16.37—29.29 [28]
jiz20) TR 1.5—32.3 2.0—21.9 [25]
BT TN ND—61.7 (F45:432) ND—2.78 (*F44: 0.339) [29]
FATETT. DI <0.5—17.5 <0.5—5.7 [30]
IRINE TR 3.0—78.0 2.0—31.0 [31]
Hib TR <1.66—3.93(H{H: 1.28) 1.27—2.46(H: 1.32) [32]
i A ND—2.7 ND—1.0 [33]
HA=% +- 45 0.950—7.22(F-#: 2.61) 1.23—4.97(°F#:2.29) [16]
RKIT=aM T3 0.96—16.98 ND—14.13 [34]
R ED R W ND—26.93 ND—3.2 [35]
R A LR i TR 72.8—388 113—544 [36]
JEEIN TS LR 1.84—4.35 ND—10.9 [37]
TBIL PUR 0.736—25.0 0.320—24.4 [38]

1: ND, K45 . Note: ND, not detected.

2.2 SMs £ gl EERNUTAR P v 1 23 8] 43 A

AR DT 16 A FE SR B SMs 14 43 A7 1 B0 UL 5] 2. Ho, HHCB K H % 87.50%,
AHTN K %k 81.25%. AR F, 3L & %A K, 1M 2 2 BR A (K e85 . 43 I B9 o] g2
T BE B A AR O B A U, FRBE A S5 v A L B A 4R R IR A AL T 2 A B A L R
HHCB H1 AHTN J2& H i 45 F H FH i v fi 55 2 0 0 b 2 R 40 0, N 278 i W A s 149 155 20 S T ke 1
HB| AR AEREE, 5 ma A AR 25 R G i — 5 A 2. T 55 X S8k P SMEs 25 28 die e 1140 o, (07 2 BURE T4
KB L TR A2 H AR (F16), 2SMs = 27.99 ng g™ dw, i) SMs 2:fi 5 B WsE T #, A B EI S EIHR
AR, AN ARG, X R A b XA ) 0 0 A S B (A5 G TR A W R PR AE IR N & SMs,
Jf HILR P SMs v BEAR AR BT MR R | £ F0 DL 2 S50 3 A6 ) T A A2 (R PR B VA FE 0. SMEs HLAT =i 1
FBEIK A3 e R B, FLAb A7 SR e M i H 5 1 DA AR Hh g o 28] (5140 i) S8 R AR Y oh, B S 76 B i rh A
BN AR FNBORAE . A6 276 g A% b DX %) AR A T £ W e 1 Ty, AR | (0 2SS4 mT o HE ), X R
BAT MESTS YY) 758 5 Ae R N & 48, SR I 38 2 HETH 55 7 3 SOKE 15 G W HE A PR 4. B i VR R 1) 0
P FS A7, BUE Ty sErD +, MIF5 9 SSMs = 20.14 ng-g™' dw, DB SMs ] i i A28 0 A 355 i ja) 322 ik
7 (F B30 3 75 7K b B HERO) #E A FRES vh 291 F1 1 F2 23 BIBORE TR 3kt 75 7K 10 AR [ 3l 47 93¢ B
i, R AR Y SMs & i A ARG R, ok BT L AR R Tl 9 5 K 2 [ SR FREE Y SMs A
BLORIR, TAEN GO A BEsr F a2 K R, FET5 7K FRHE DO, sl i E A3 shitk AT
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B3, B LAAE 15 7K 0 R d7 35k B3 %) = 18 v 2% B0 v v B 1Y SMEs R A MERE A% . LU HHCB Al AHTN (1
S DL& I, 76 FL A F2 Z AMAY FIT A s 7, HHCB Y 3 B 401K, AHTN B4 & 50, 3 R0,
HHCB 7 K 2 4% i 3t 7 v R 0% B 2 45 01 9%, 1T AHTTN s B 7 1) R A IR B A i i 1. |
AT B 7 U A A b 1 2 KPR I B T 2 R BE A, O FLIE BT T R AU A B M i X HHCB
AHTN (9 & 5 19 =252 0 R R L i F1ORT F2 A 507 o HHCB /% 2 5 1 AHTN, %45 5% 5 Ak
PR DA S5 K AR 3R e SMs I BIFFR 45 R — 350 4, BRRH AR 193E B2 FLL F2 IS 4507 SMs & it 4%
B B R U RR A RN B S 4 A A T 40T, SMs ZETTU R T Y B R R 5.44—12.65 ng- g ' dw,
SEIME R 11.25 ngrg ' dw, B& B T I 09 & CEYIME R 10.88 ng-g ™' dw) . A WF5E 21, ZEK AP
Z%Gi %, HHCB Fl AHTN HA = 19-F BE-/K 73 L R 80 (1gK > 5), TEK I AR, B 25 5 IR B 7 7K
W B TR ORI, e DURY) o R

30 — S HHCB A AHTN

25

20

Eri/(ng-g !t dw)
Iy

B2 mkESEMUORY H ZSMs B A
Fig.2 Distribution of ZSMs in Antarctica soil and sedimentary layer

2.3 SMs % Spearman #H G534 5 HHCB A1 AHTN 1 FAE

k2 55 R i HERTDTRR ) R Y SMs (1SR IR AR B 56 2R, ASBIFSE 4 HHCB Al AHTN 119 52 56 B 40 1F
17 T Spearman A SCHE 51T, 3 Hr 45 AR W, AYCRE B EEM 16 4> T IERTTRYHE & () HHCB 1
AHTN S8 i 2 A0 56 (P < 0.05), Ui R A b [X. HHCB Al AHTN 1] B8 HA ALY 75 e ok TR A 22 52
IRAR P A S PE 5 2 BT TE IR K FR G0 Hh ORI GE 45 SR AR 28U, BLAh, 1EXTH 251 SMs B 7 Hh
B3] T AU S5, U RS YA YIRS S, WA 2SR A 4 SRR,

PiFh 2 34 B3 & HHCB A1 AHTN 9 & 5 LU(E AT H T B 28345 v SMs 15 Y AR U AR SR R B2 Ik
T 2019 4F R4 B AR L IR TAR M RE  vh HHCB/AHTN {8 B35 B4 0.30—1.94, SF-X1E N 0.58,
K 0.44, 3 W35 2, 5 A0 CHR 38 Hh b i (9 HHCB/AHTN {8 423 (0.9—1.7) ¥4, {BAR T35 3k i 1 i1
(4.13+ 2.05) ¥ FHRAETL A DU (1.7—3.1, “F3{E R 2.3) 0%, Sk PR FE, B & i) HHCB/AHTN
AIEAL T A /KT HHCB 78 K S A& i i B v s g BR 1, 1 AHTN (19 RS0 R 2 A% i e T H0, ma i
F i HHCB/AHTN (B R F /KT 1, BEHI R 7302 2 B9 AHTN ¥R FE 5 T HHCB, 3 1M AJ 45 W7 /e B
HHB 4y A PTRU AL 5 b Y SMs 2RO IE T R A FE B AL . A F1A F2 W43 25 HHCB/
AHTN FI{E R T 1(F1 24 1.94, F2 R K 2] AHTN), 156X P07 45 7, SMs kiR £ 22k B T A
FHITE ST T5 L.
2.4 SMs A A RS PR

A - RN UTRR A () SMs FAEAE FNEE 1, 2 X6 7K A R0 i b A 0 2 77 A — 2 s ). ASF
T, R T — 0 20 0 B85 RS DA T 32 R i o XU (HQ) , =X (1) Fiom.

EC

M
HQ = 5REC (D
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K. MECH S ALK B, ng- g™, PNEC A Fiil Il JG 250 7 v 35
NOEC or LCy,
Assessment factor

PNEC = (2)

A1, NOEC A MLE B 947 350 B, LCso 2 BB 1 51 550 KA 3500k . PNEC 38 & FH f 1K
() 2R B PR EE BR ATEAS X F (AF) . 7E92 PR MBI T, NOEC BR DA AF B 52 S —Fi K 01 R 32 5%
N, AF = 10 i H T 3 MEFRHAIK I NOEC, 50 i H T 2 /ME AR K NOEC, 100 1% H T 46 1 1:5%:
H R I R AL LCsp MY —1K ] NOECH™). 721, FA113K1F T HHCB Fl AHTN ZEUTER Y rhige 4y it | P47
25 % A NOECs 1 448 b ik 3% R 151 £ NOECs. [RIHoKs AF IR{E A 10 1 50 43 532 TR 9y A -+ 5
() HQ 1B, AHF 5 A9 NOEC {B AN PE % W3 4.

x4 AWM HHCB Al AHTN 7EUURUA AN 4 4 b A g 0 385 1 i dis
Table4 Toxicity data of HHCB and AHTN to aquatic organisms in sediment and soil used in this study

P =M ol S iR
ﬁuﬁ( Popﬁjlﬁ?tion Sf:z:iqes Endpoint PR TAF H‘T%)ﬁfy/ ir;%ufs ) iirﬁfﬁ
HHCB Uiy RS Hyalella azteca NOEC 10 7100 [51]
HHCB I Lumbriculus variegatus ~ NOEC 10 16200 [51]
) HHCB LA LIRS Chironomus riparius NOEC 10 200000 [51]
TR
AHTN By RS Hyalella azteca NOEC 10 18200 [51]
AHTN I Lumbriculus variegatus ~ NOEC 10 7100 [52]
AHTN LA Chironomus riparius NOEC 10 101000 [52]
HHCB LI Eisenia foetida NOEC 50 105000 [51]
e HHCB Bk Folsomia candida NOEC 50 45000 [51]
AHTN Lt Eisenia foetida NOEC 50 250000 [52]
AHTN /Sy Folsomia candida NOEC 50 45000 [52]

HQ < 0.1 F/R XS B TEAFIFEN; 0.1 < HQ < 1 F/n P B KU B A RS2 ; HQ > 1 W%k s
WA XS A 15, I 5 | RS T U, AR 5 R, TR T R b b DX T AR R S A IXURS: i, 45 SR B RIS e Y
% K HQ {H43 514 0.005 F10.014, ¥/NF 0.1, Ui HHCB F1 AHTN X 5 A5 i DX ff) A8 25 XU A 5 1.

3 4518 (Conclusion)

A A A Sl BRI R B 16 AN BURE A 07, SRAE T U . R A R 2 SRR 5, SRR AR R G 4 RPN
TA BB A i R AR G i i b A T 40T, A5 B s [ A 00, R0l T H A 28 KU i A
Al A R R T 1 Y 3 B A MX ORI MK, K 2 A S 2 R 4> O £ 3R B & HHCB Al AHTN. 5 H B
HHCB 1 AHTN f9 55 5 HoAt DI L, 9 4 i XA T F 25 K SF . i R i rr 55 4 B v 1140 5067 J2 B
H T AR 5 1 T00 A 26 R 5, DRI SMs 2 BEE W EEUE A P01 N 4R, SRS S A HE R AR, X
R AR S RS s B R T5 Y. BR FLORT F2 Z AN 14 A0 5 9 RE & o, HHCB 5 AHTN 9 8 &2 2 Ho/
T 1, ] AHTN o = 253, 38 WI R A BE B9 A% i /2 ma A b X SMEs (1% 35 2R . 1155 HHCB Al
AHTN f XU A, FEAB 34/ T 0.1, BEBTIZ 8B 13 m A i XA A 25 KU AR /DN, (H % 18 3 A A 2R T
B % WG 2 F SMs ELAT P 43 MARION A5 IR 28, SR SR AT 75 2] B A i X1 SMs A9 75 YR v L ¥ G IR U
DR A 25 RV S5 0 AT O TE AT 9K
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