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Model Simulation of the Transportation, Transformation and Accumulation of

Synthetic Musks in Soils Input Through Recycle Water Irrigation
WANG Mei-e, CHEN Wei-ping, JIAO Wen-tao

(State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China)

Abstract: Environmental pollution of synthetic musks HHCB and AHTN, one type of PPCPs, have been attracted great attentions in
latest years. One of the main input pathways of HHCB/AHTN to soils is reclaimed water irrigation. In this study, we monitored HHCB
and AHTN in soils irrigated by reclaimed water and irrigation water and modeled the transportation and accumulation of HHCB and
AHTN in soils using HYDRUS-1D. Results showed that concentrations of HHCB and AHTN in soils irrigated by recycling water were
5 times higher than tape water irrigation soils although both of the concentrations are trace. The temporal increase of accumulation was
exponential when 1gK value was 3. 44, while linear when IgK  were 4. 12 and 4. 86. Changes of half life of HHCB/AHTN did not
affect their accumulation in surface soils. The downward transportation of HHCB and AHTN under recycling water irrigation was very
slow. After 40 years of irrigation, it could only 53 cm at most favored conditionals. The downward movement was greatly impacted by
the IgK  values. The dissipation of those two synthetic musks through biological degradation and plant uptake were tiny. The highest
dissipation rate through biological degradation and plant uptake was only 7. 69% of the total input by reclaimed water irrigation after 40
years. The dissipation rate was increased with the decrease of 1gK  values and irrigation time. Results of this work may offer base for
accurate assessing the ecological risks of HHCB and AHTN in soils caused by reclaimed water irrigation.
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2, HEEE o 4 AR, 43510 ~ 20, 20 ~
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)2, B0 0 ~40 cm +)2. #EHRiE HHCB Al AHTN
() 1gK (HIELFEI N 3. 44 ~4.86 F13.58 ~4.80"7 ",
1 G T R RUBLL T S A SRR L R
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Table 1  Parameters of HHCB and AHTN for HYDRUS-1D simulation

- 0c - U

TiH HHCB AHTN
D,/cm?-d ! 0.523 0.523
p/d! 0.0039 0.0039
Ky/cm® +ng ™! 41 ~1086 57 ~946

DD, KA TY HREG p, - FEREER, Ky BB R

&2 HYDRUS-1D #BREEH A ARE TR T ]
KFhEREBLSE"
Table 2 Average soil physicochemical and chemical parameters

of 0-100 cm soil layer for HYDRUS-1D simulation

i H 0~20 cm 20 ~40 cm 40 ~60 ecm 60 ~100 ecm
t‘),,/cm3 ~em 3 0.061 0.071 0.053 0.051
6,/cm’® -cm ™ 0.43 0. 47 0. 42 0. 41
Ks/cm’z'd’l 35.5 51.8 29.8 20. 6
a/cm ! 0.01 0.02 0.02 0.01

n 1.53 1.55 1. 46 1.43
p/g-cm‘3 1.610 1.520 1. 500 1. 460

1)6,: TIEFRRAKIY; 6, WHIEKE; K, WHSKE; o HERUE
HERG n: LRI TEEL p: AR
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W), o 728 R B M ZE I | HEEE (I 1.2
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Table 3 Growth stages, K_, evaporation, transpiration, irrigation, and irrigation times of study area

WHE(A-H) K E/em-h™! #WEE/cm-h ! HEWE #/mm TR B
03-21 ~03-31 0. 004 0. 000 30 3
04-01 ~04-20 0. 000 0.006 ~0.014 30 3
04-21 ~04-30 0. 000 0.014 1
05-01 ~05-31 0. 000 0.017 110 5
06-01 ~06-30 0. 000 0.018 80 3
07-01 ~07-31 0. 000 0.015 25 2
08-01 ~08-31 0. 000 0.013 30 3
09-01 ~09-30 0. 000 0.011 50 4
10-01 ~10-12 0. 000 0. 008 30 2
10-13 ~10-31 0. 000 0. 008 ~0. 007 3
11-01 ~11-30 0. 000 0. 005 ~0. 004 25 5
12-01 ~ 12-06 0. 000 0. 004 ~0.003 0 0

JEE/K T HHCB A AHTN ¢ AR ST (6 4 )
55 SCHRARGE 25 F 352 o 50, 250 12 500 ng- L35 3
AN EET S T HHCB Al AHTN A9 4k 27 7 5 2%
o, BERUBLHL i A S Bt A AR [R], IR, 72 5HE
B2 S Ao 3k P A S A G 0T Sk e
2 #RE5it
2.1 FAEIK DL K H A i A 3% b HHCB Fil AHTN
(& it

gk 4 Fon  HEREK o HHCB I AHTN f 35 it
4392k 200 ~ 251 ng-L~" A& 65 ~130 ng-L™". X

BRI B TE 15 /K A T /Y 3 7K o HHCB/AHTN % /5
SRS A 2T 5 4%, 5 SCHRR E AH A IS
A KBRS HHCB Fi1 AHTN A& m ik, E kK i
R 2 e 43 s HHCB A1 AHTN & 8435104 0. 233
~0.435 ng-g ' F10.330 ~0.659 ng-g ", i FAEK
THETE 1) 2 el 4 S8 vl %) 3 7 o B A 1 40 0l 1. 33
~2.55 ng+g ' A1 1.91 ~3.92 ng-g™'. RAE2%+
e o REABTEIR B A GO, (H 2 W 3 2 (] B o B A
() AR 2E I 10 A5, BRI, ASBF 52 Ak 1A 7K TR
TE—E R Bl T b R N T R A 1Y
FH.

F4 BEAEBEFRKERAELTERUARILTERESKAGE HkHH HHCB 1 AHTN K E

Table 4 Concentrations of HHCB and AHTN in reclaimed water and soils irrigated by reclaimed water

FiH A K 0 EI AR HE I 1 SCHRRIE VS KA B K 8 RSB A4 K
/ngeg”! /ng-g”! /ng-L~! /ng+L~!

HHCB 1.33 ~2.55 0.233 ~0.435 492 ~2 766 200 ~251

AHTN 1.91 ~3.92 0.330 ~0. 659 47 ~315 65 ~ 130

2.2 PAKREME T H3EERE T HHCB/AHTN (1) 2
R A R Ho i R 2543 Br

1 7R T #EM Kt HHCB/AHTN # B 43 5
4150, 250 Fi12 500 ng- LB (HESHAZE) , L1
20 ~20 em HHCB/AHTN fi) 2R % N rha]
PHI, it 5 VR R IS 1] 7 42 K DL RV R K Y HHCB/
AHTN Ve B3I, 22 )2 58 v sk WD B i 1) vk 2 2k
PEREIN, W EE R 50, 250 F12 500 ng- L~ )78 1 /K
WS a5, TS PR S A (0 1k B 43 A 3] 0. 24

1.21 F112. 1 ng-g ™", SEPRLINZS AR, 7EHEWE
40 a Ji7, PR A (MR B 43 3R # 1,53 7,73 Al
77.7 ngeg . ARYEIA (194 25 5 HL2E R0 RO LA
2500 ng- L~ =75 YK HEE 40 a, 24458 RRUJS
AN LA RS A 1 5 B AR

[F]- Y 53 TC R B K, R i 1 e 2 e+ 33 R
WY 2 A CHES R, R, RS L3R 2 p
HHCB/ AHTN ¢ B X33 P 4~ 2550 049 28 Ak i i 1 4 7
TS, S5 R T.
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Fig. 1 Temporal changes of HHCB/AHTN in surface soils
(0-20 cm) irrigated by reclaimed water containing

different concentrations of HHCB/AHTN
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0 Il 1 L 1
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Fig. 2 Temporal changes of HHCB/AHTN in surface soils
(0-20 cm) under different 1gK . values
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I
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Fig. 3 Temporal changes of HHCB/AHTN in surface soils
(0-20 e¢m) under different half lives of HHCB/AHTN in soils
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