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Abstract: Androgens and glucocorticoids are prevalent in the environment, posing significant risks to human and
ecological health. However, their sorption behaviors in sediments remain poorly understood. This study investigated the
sorption characteristics of two androgens and two glucocorticoids, both individually and in binary mixtures, in fresh-
water sediment. The results showed that the sorption of these four steroids aligned more closely with pseudo—second—
order kinetics. Higher initial concentrations resulted in larger equilibrium sorption capacities and smaller sorption rate
constants except DEX. The sorption isotherms were better described by the Langmuir model, with androgens exhibiting
smaller adsorption capacities compared to glucocorticoids, ranging from a minimum of 70.04 mg/kg for androstenedi-
one to a maximum of 322.3 mg/kg for cortisone. In binary adsorbate systems, the coexistence of androstenedione
and methyltestosterone exhibited synergistic sorption, as did the coexistence of androstenedione and dexamethasone.
Dexamethasone competed with either cortisone or methyltestosterone when they coexisted. This study enhances the
understanding of the environmental fate of steroid hormone and provides theoretical support for accurately assessing
their ecological risks.
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Table 2 Selected physiochemical properties of the sediment
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Table 3 Flow gradient elution procedure
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Fsf [ /min it #/(mL - min™ — s
L ) K5 0.1% R T RE, 98:2 (VIV)I% W%
ety 0.4 90.0 10.0 o
0.25 0.4 90.0 10.0 6
1.00 0.4 30.0 70.0 6
3.00 0.4 5.0 95.0 6
4.00 0.4 5.0 95.0 6
4.01 0.4 90.0 10.0 6
5.00 0.4 90.0 10.0 6
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Table 4 Mass spectrometry conditions for target steroid hormones
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Fig.2 Sorption kinetic curves of the four target steroids in sediment (the inset shows an enlarged view at 2 hours)
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Table 5 Fitting parameters of sorption kinetic models for the four target steroids in sediment
I o HE—Hh ) HEZ N F) 1%
e - g./(mg-kg™) ki /h™ R g./(mg-kg™) ko/(kg-mg™'-h™) R
AND 0.980 4 5.858 0.996 2 0.990 7 29.38 0.997 4
200 L MET 0.776 5 6.925 0.997 0 0.781 5 63.71 0.997 4
He DEX 0.901 4 2.724 0.951 0 0.945 1 5.249 0.979 8
CRN 1.072 13.52 0.995 8 1.076 159.8 0.9959
AND 4.051 12.36 0.986 3 4.136 9.810 0.992 0
1 L MET 2.939 10.02 0.971 1 3.041 7.624 0.986 0
me-
¢ DEX 2.568 13.14 0.9718 2.640 12.49 0.981 3
CRN 2.815 8.858 0.981 0 2.899 8.133 0.990 6
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Fig.3 Langmuir model fitting curves of the sorption isotherms
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Table 6 Fitting parameters of Langmuir, Freundlich, and linear models for the sorption isotherms
WA Langmuir 171 Freundlich 57 MR
- K./(L-kg)  Qu/(mg-kg") R Ke/(L-kg™) n R Ko/(L-kg™) R
AND 7.206x10™" 70.04 0.994. 7 212.5 0.704 3 0.981 7 25.52 0.961 7
& MET 1.856x10™" 118.1 0.995 7 41.70 0.876 9 0.992 7 17.01 0.992 1
AR A DEX 2.843x10™ 124.7 0.999 8 74.53 0.856 4 0.999 2 28.25 0.996 8
CRN 3.918x10™" 322.3 0.997 2 164.8 0.9339 0.996 7 114.2 0.998 5
Jpp AND 3.374%x10™ 120.5 0.999 9 184.6 0.7279 0.996 6 22.55 09775
AND-MET A7 MET 2.126%x10™" 107.3 0.999 8 63.75 0.816 0 0.997 6 15.76 0.990 0
X DEX 5.901x10™" 78.60 0.994 5 156.0 0.7577 0.984.9 30.52 0.983 3
DEX-CRN JA7 _.;
CRN 1.670x10 103.9 0.984 2 410.3 0.776 8 09719 118.0 0.981 5
Jpp DEX 9.745%10™ 371.0 0.998 3 56.46 0.921 0 0.998 4 32.36 0.998 8
DEX-AND 2%A¢ AND 3.533%x10™" 169.9 0.996 0 160.7 0.8120 0.994 9 43.56 0.992 3
MET 6.023x10™" 52.41 0.986 8 210.0 0.648 9 0.964 6 15.40 0.965 3
DEX-MET L% L
DEX 3.860%10 85.85 0.979 4 123.9 0.7555 0.966 8 20.80 0.981 2

TEUTRR Y BRTIAE AR S, A T 35 28 100 W oA 45 L £
474 Langmuir 2 A (R*>0.99, H /& F Freundlich Fl1
L MEBIRL RAE) , X R B UTRA X B AT 0 B r R
PR T HZ 0T, Gao SEMZEIR T P fi B4 k)
X fE SR 2R W B RNOR R R e AR A IR A B A R
Langmuir #9 v/ & AT 1Z , Honorio 2"} iH T K &
ST B R AR I E W T A Langmuir BIAY , 2R =
T AE LA B SEAE T < I BT Pl PR B 551 2% 1 1 P2
W2 B A7 5 58 18, AN RIS o5 b B8 43 2 ) A A AR

JH B HREA N —1 401", 1E Langmuir #5141
rh B R B (AR B 25 B ) Qn RN TTCARA P I BA
F9 H s 4 I ) e R AL, TR o 2R R K — A 5 IR
AE B ARG Y 8 AT R4 KB , AND>CRN>
DEX>MET, LAY % MR AND 1 256 1 ) fie o, %
MET 555 , 2 R B2 B R e . DURRA AT e ok
2RI B 7 o s T HEVCR | O (BT R B NERAR Y R
CRN (322.3 mg/kg)>DEX (124.7 mg/kg)>MET (118.1
mg/kg)>AND(70.04 mg/kg) , X5 JLF 5 (1) 5 K P
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