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Distribution Character of Synthetic Musks in Urban Sewage Sludges
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Abstract: The characteristics of occurrence and distribution of 8 synthetic musks in 15 sewage sludges in Shanghai were studied. The results
indicated that HHCB and AHTN were the two main components in all sludges, with the mean concentration of 2.92 mg*kg™" (0.81-6.39
mg*kg™') and 1.96 mgekg™" (0.35-3.11 mg=kg '), respectively: and the concentrations of ADBI, AHMI, MK were less. The distributions
detected in sludges are in accordance with the usage patterns in China. Total concentrations of 8 synthetic musks were ranged from 1.16-9.57
mg*kg™", which were lower than the resulis in previous studies. Concentrations in sludges are influenced by ratio of domestic wastewater in
influents sewage load and sewage treatment methods. The good linear relationships among HHCB, AHTN and ADBI indicate that these
components have the same source: domestic wastewater. The consumption rates of HHCB and AHTN connected to per inhabitant in Shanghai
region were estimated, which are low compared with those found in European. The potential impacts on agricultural soil were also assessed.
Key words: synthetic musk; sewage treatment plant; sludge; distribution
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Fig.2  Synthetic musk concentrations in sludges
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54

S SCAE 3 TG YE P A RS A 1K) 0 AL

1497

PR H 2 709% () HHCB AHTN A1 ADBI iF
ITT W BE AR G HE 20 B (I 5), 45 R B AHTN Al
HHCB ¥ B3 2 y = 0.526x + 19.019, P& (1)
Pearson 2k VEAHOC 22 50X 210.978 6, B2 i 35 28 PR AH ¢
(p<0.001). 'EAI1F1 ADBI [#) Pearson £ #H ¢ 5 4L
Sy ah0.731 110,751 7, & PEIEAH K (p < 0.05) . 1X

ULRHYE Y8 HHCB< AHTN~ ADBI 7 3% [A] ) K 545
fiE, 2 BRYPETEN ARGV K I HACH & B B A
FEIREE AR V) 2 B IR AR H AL i — 235 75 K—
AEIETE KIS R G — V5 /KA #E ) —¥5 e . HHCB Al
AHTN ) logK o Ho BRI, 75 /K Ak B0 5 43 K
LR)G .

4 75 4
y=0.526x+19.019 y=82.242x + 1069.6 y=45.455x + 532.29
- R =09577 " 60 R =05345 ¢ - R =0.565 1
2l g FEEN
2 2 2
£ g £
x 2r X X
1 —
h<1 %/ h+1
0 | | | 0 l l | | 0 | | | |
0 2 000 4 000 6 000 0 10 20 30 40 0 10 20 30 40
c(HHCB)/pg-kg! c¢(ADBI)/pgkg! ¢(ADBI)/pgkg™!
5 HAXMEIT (0 =15
Fig.5 Correlation analysis (n = 15)
\ . HHCB F1 AHTN #5253 7l I 320 puge kg™ I B 7™ H
3 ATTEKFAINGE #2 M0l

NS N
HR 75 e A o JBS A 1Y) PS40k B A BB
X HHCB A1 AHTN M AN viik &, vFE A .

css X Py
Roxn (D

AP, Lo A NI DTk fEL mg*(as A) ™! 15 e NTHK
SEFET A HRSe P ISP S BE (mgekg ™" s P HART
et (kgea™' )5 R N34 2 B % (HHCB: 75%:
AHTN: 809% )72 5 0 Ay 45 Hu X 19 s A 188

i HIX HHCB A1 AHTN 938 4F 5T R AE 231
2 0.099 F10.051 g Cas A1, iK1~ Ry B K 1 A
I TTHRAE, S BRI 1/6 ~ 14771 {8 E 4 g A
NI 1 8002 J3 1A R AL Ik 117, 4 47 3 3 ¥ e i
NFREE IR G i s 77 34 AE UL, AR 48 2006 4
507 2.9 x 10° ¢ 1), 54 K44 845
kg 450 kg ] HHCB F1 AHTN B v Y ik N5 K i
AU O B A K g LI A R — i (R
BE AR AR G RS A 1 A B8 B R N AR A B I A
e WF 50, A5 i k5 R 1R PR 88 v G 1) M 43
K.
3.2 HEGEW R

IR A R A W R BRI T RE S
Wi - 337 4 R 45 Balk 500000 AR 3 b M A0
] 45 /N 7R Sy kAT I8 B oy AT R B Y g

3.1

Ly =

S - SR AR A W R e ] A5 /N TR By ) 1) E R S B0 T
H AHTN F1 MK 7t + 48 o 1 5% B I 1) m) DLk 3]
14 Eig G e o HHCB A1 AHTN (K175 4 K7 K
2.92.1.56 mgekg™ ", AEHARFE WAL 5 ~ 9 %,
RH AR A A b SR O RHE T, 7T 58 23 %)
AR AR AR B A K I T PR AN R S i 5 v e
HH () 3 B A T 3 T 7K R A ) JdE N K A3t
23 5| K AR R IE A7 A [R5 b E R

4 it

(D bifgHhIX 15 K5k B 5 e h & i i 7
(95 Je i Ol LU #6835 3k, HHCB AT AHTN & He () 3=
B G, P U BE 4y i 2.92 mgekg ! F 1.56
mgekg™'; 2L & ADBI. AHMI F1 MK 5 30 & [H 5 AH
bl Fdfg b DXy e v A 1B A A 1A A5 oK

V5 A 1 8% A 1R 5 1 K b A2 g v K
LA o K Ab B f DL R AR B T B IR A o0 RS
15 7K LU v V5 K AL B K A3 T 2 A 2 — Gk
AR BT 21075 K Ab 3 ) 5 1 8% ¥ G W (1) R

(3)¥59 " HHCB- AHTN F1 ADBI HJ¥ 5 2 [H] 47
TES AR OCHE, R0 & HHCB AT AHTN, Wi B e AT H
A 3L F B AL .

(@) 1§ Hi X HHCB F1 AHTN [ 34 5T iR {E A T
R, AH K R S5 PR ATY 23 5 SR AR M (R RS 471



1498 7N 53

% 30 &

faf VU6 HHCB A1 AHTN ¥R 5 7™ B i

AR

TEA NS R B AR, B A WT e on 1
SRS IABTE KN TR AR5

S %3
[ 1] Nakata H, Sasaki H, Takemura A, et al . Bioaccumulation, Temporal

[2]

[3]

[4]

[5]

6]

[7]

[8]

[9]

L10]

L11]

Trend» and Geographical Distribution of Synthetic Musks in the Marine
Environment [J]. Environ Sci Technol, 2007,41: 2216-2222.

Wan Y, Wei Q W5 Hu J Ys et al. Levelss Tissue Distributions and
Age-Related Accumulation of Synthetic Musk Fragrances in Chinese
Sturgeon ( Acipenser sinensis ): Comparison to Organochlorines [ J].
Environ Sci Technol,2007,41: 424-430.

Kannan K Reiner J L, Yun S Hs et al . Polycyclic musk compounds in
higher trophic level aquatic organisms and humans from the United
States [ J]. Chemosphere, 2005, 61: 693-700.

Artola-Garicno E» Borkent I, Joop L M, et al. Removal of Two
Polycyclic Musks in Sewage Treatment Plants: Freely Dissolved and
Total Concentrations [ J]. Environ Sci Technol,2003,37: 3111-3116.
Schmeiser H H> Gminski R, Mersch-Sundermann V. Evaluation of
health risks caused by musk ketone [J].Int J Hyg Environ Health,
2001,203: 293-299.

Gatermann R, Hellou J, Hiihnerfuss Hs et al. Polycyclic and nitro
musks in the environment: a comparison between Canadian and
European aquatic biota [ J1. Chemosphere, 1999, 38 (14): 3431-
3441.

Sommer C. The Handbook of Environmental Chemistry [ M. Berlin:
Springer Berlin/Heideberg, 2004, 1-16.

Bester K. Retention characteristics and balance assessment for two
polycyclic musk fragrances (HHCB and AHTN) in a typical German
sewage treatment plant [ J]. Chemosphere, 2004, 57: 863-870.
Ternes T A, Herrmann N> Bonerz M> et al . A rapid method to measure
the solid-water distribution coefficient ( Ky) for pharmaceuticals and
musk fragrances in sewage sludge [ J]. Water Res, 2004, 38: 4075-
4084.

Shek W M; Murphy M B; James C W, et al. Synthetic polycyclic
musks in Hong Kong sewage sludge [ J]. Chemosphere, 2008, 71:
1241-1250.

Zeng X Y> Sheng G Y> Xiong Y et al. Determination of polycyclic

[12]

[13]

[14]

[15]

L16]

[17]

18]

[19]

[20]

[21]

[22]
[23]

musks in sewage sludge from Guangdong, China using GC-EI-MS
[ 7]. Chemosphere, 2005, 60: 817-823.

http: //Ihj. sh. gov. en: 7002/1hj/fileDownload. do? attachmentld =
509001L EB/OL].

Zhang X L> Yao Y> Zeng X Y> et al . Synthetic musks in the aquatic
environment and personal care products in Shanghai, China [ J].
Chemosphere,> 2008, 72: 1553-1558.

Horii Y, Reiner J, Bommamma G et al. Occurrence and fate of
polycyclic musks in wastewater treatment plants in Kentucky and
Georgia> USA [T]. Chemosphere, 2007, 68: 2011-2020.

Herren D Berset J D. Nitro musks, nitro musk amino metabolites and
polycyclic musks in sewage sludges Quantitative determination by
HRGC-ion-trap-MS/MS  and mass spectral characterization of the
amino metabolites [ J1. Chemosphere, 2000, 40: 565-574.

Stevens J» Northcott G, Stern G, et al. PAHs, PCBs, PCNs,
Organochlorine Pesticides,> Synthetic Musks,> and Polychlorinated n-
Alkanes in U. K. Sewage Sludge: Survey Results and Implications
[J]. Environ Sci Technols 2003,37: 462-467.

Kupper T»> Berset J D, Etter-Holzer R, et al. Concentrations and
specific loads of polycyclic musks in sewage sludge originating from a
monitoring network in Switzerland [ J1. Chemosphere, 2004, 54: 1111-
1120.

Heberer T. Tracking persistent pharmaceutical residues from municipal
sewage to drinking water [ 1. Journal of Hydrology, 2002 266: 175-
189.

Balk F> Ford R A. Environmental risk assessment for the polycyclic
musks AHTN and HHCB 1I. Effect
characterization [J]. Tox Lett, 1999, 111: 81-94.

assessment and  risk

Carballa M> Omil F, Lema J M. Removal of cosmetic ingredients and
pharmaceuticals in sewage primary treatment [ J1. Water Res, 2005,
39: 4790-4796.

Simonich S, Federle T W Eckhoff W S, et al . Removal of fragrance
materials during US and European wastewater treatment [ J]. Environ
Sci Technol, 2002, 36: 2839-2847.

LT e L LT Ve Ak AL B L BURIL R . 2006.
Difrancesco A, Chiu P, Standley, et al. Dissipation of Fragrance
Materials in Sludge-Amended Soils [ JJ. Environ Sci Technol, 2004,
38: 194-201.





