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FER I BGE AR I T 78 N T 40510 0.1 mol - L™ S ALAAI 0. 1 mol - L™ £ i 4
VM BIFEIR S YCATFIR T 0.1 mol L™ #ERRCHCL) +0.3 mol -1~ SRR (HF) VSR K A L
P ot B J 228 O T AR ARV i A DA R e 550 P 3 A o 512 56

FEAEY C H .0 F1 N JCEL T Elementar Vario EI JGE /M E .
1.2 W Rpsss:

1654 BPA 1 EE2 4T Aldrich Co. ( Milwaukeem, WI, USA) /A&l EfTAEERINFE 1 iR, @159
BB I A0 - AN Merck ( Darmstadt, Germany ) 23] I 3E.

&1 EE2 71 BPA B0
Table 1 EE2 and BPA properties

- - M. W R . e
ok G feEs L FIEE g ke bk TR (A)
/(g-mL™") /(mg-mL™")
17 -2 ML — EE2 CyoHyy O, 296 7.6+0.8  9.55+0.83 4.15 10.4 6.0
S A BPA CisH,60, 228 380 £30  0.27£0.05 2.2 9.59 4.3

W51 Pan ZHFSE ) MRS (PC Spartant 2002) B4

FIFA O o 25 R 2 0l 7R (23 £ 1) C R s A5 2 0. 75 5L 0. 01 mol - L' iy CaClL /K
YIRS, FH 200 mg- L1 NaN, Pl 4= Hp3  Ff— 2850 F 0Pk 5 1 DL A B i LA R Ak BRAS- B 9 A HL
JEAES A 8 mL 8¢ 15 mL fBEESH. F-4 AN RIWE A EE2 8% BPA % (EE2:100—3000 pg L™,
BPA:50—12000 pg-L ") FEABESH R 10 d. FiA R0 200, B S AT 7E 10 d LA P 2k 20 22 00 ff
A SRR S 1 AR A I A B R A P W TR S WAL . 10 d s BIr A I A R AE R
B 24 h 5, B2 mL 3 B VER, T RE  E 0  E  WAH €3 43 By (HPLC )

TR 1% 5 B i R TR B AR 2 50:50 (V:V) 1 Z BN 1% L FRIK IR EE2 FEU0R I RN & S i
G352 226 nm 1310 nm FZEEKIEE T 44T, KR B 20 pg- L', 10—4000 pg-L~' ¥ F i BPA
TR DA TN & S 43590 Ky 228 nm F1316 nm B5EEA IS /MY, 5 T 4000 we- L~ FORE 5L
280 nm [F LM 4
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JAAEAE ,NHC 2T - R A WL EE 2240 7. 5340, BC A i H/C i+ LBl & 0. 78 F1 0. 60,
AT NHC A1 HA B£50 00 H/C {8, Hodp NHC 25 H/C {82 1.26 #11.53 , HA RS H/C {H R 1.32
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Table 2 The compositions of soils and sediments and their respective fractions (NHC,BC, HA)

Fe b C% C/N H/C 0/C Y*/ %
ST-bulk 3.39 11.0 2.94 nd*

SL-bulk 1.15 14.6 6.68 nd
ST-NHC 22.38 25.3 1.26 0.22 46.2
SL-NHC 12.12 15.3 1.53 0.27 54.5
ST-BC 6.47 36.3 0.78 nd 9.5
SL-BC 7.55 55.0 0.60 nd 27.7
ST-HA 36.98 10.67 1.32 0.38 12.2
SL-HA 10.56 8.768 2.02 0.90 18.0

T “FREAA K Y /L% NHC/0C  BC/0OC 8 HA/OC.

R3CLIERGURY AR KRR BRI R SHIRZL /19 Freundlich 253t K240

Table 3 Freundlich isotherm parameters and concentration-dependent distribution coefficients (K, ) for the samples

1K o/ K © 1gK o ¢
fan 19K n NP R? C, = C, = C, = C. =
0.005S, 0.005S, 0.05S, 0.58,
170 HFEME— i (EE2)
ST-bulk 0.65 0.92 +0.016° 21 0.998 2.55 3.53 3.45 3.37
SL-bulk 1.29 0.72 £0.014 22 0.997 2.87 3.85 3.56 3.28
ST-NHC 1.64 0.76 +0. 022 21 0.993 3.28 4.26 4.02 3.78
SL-NHC 1.68 0.76 +0.021 19 0.995 3.30 4.28 4.03 3.77
ST-BC 2.43 0.57 £0.018 22 0.992 3.77 4.75 4.31 3.88
SL-BC 2.39 0.52 +0.021 22 0.985 3.65 4.63 4.16 3.67
ST-HA 0.33 1.02 £0.026 20 0.995 2.38 3.36 3.38 3.39
SL-HA 0.78 0.86 +0.038 22 0.983 2.58 3.56 3.41 3.27
XU A (BPA)

ST-bulk 1.81 0.56 +0.014¢ 20 0.996 3.94 3.37 2.93 2.49
SL-bulk 0.78 0.72 +0.009 19 0.999 3.43 2.86 2.58 2.30
ST-NHC 1.34 0.68 +0.013 22 0.998 3.86 3.29 2.97 2.65
SL-NHC 1.53 0.60 +0.011 22 0.998 3.79 3.23 2.82 2.42
ST-BC 2.18 0.46 +0.021 20 0.983 3.98 3.41 2.87 2.33
SL-BC 1.68 0.49 +0.020 21 0.987 3.58 3.01 2.50 1.99
ST-HA -0.08 0.95 +0.008 19 0.999 3.33 2.76 2.71 2.66
SL-HA 0.24 0.84 +0.025 20 0.995 3.29 2.72 2.56 2.40
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PRSP BT T RIR B , BN TH n (B EAOITF AR - HA > NHC > BC (32 3). 33 5 X% JE 0%
FRITFE 45 SR — 2O [t 7R EDC 75 SOM bW BF A A 4k 55 SOM. rb 35 7 Bt & k1 5, LA A BT
FEFW] NHC 19575 BE L 5 TAERR 9 HAL 25 75 B2 W 2 IE 2 SOM A5 HLY5 Y i FE e

Xt ST #1 SL &£ 5L, EE2 L) OC IH—4k Y Freundlich %ﬁ[ﬁﬁ%%ﬁ((lg[(mc) fR{E$% HA  Bulk \NHC .BC
R A R B8 1, SoF oy RSB 401 o8 0. 33—0. 78 .0. 65—1.29 1. 64—1. 68 F12.39—2. 43, FH] SOM A,
B 0 EE2 50 BPA A4S 4 AE 1B . ASHIFSE b gl b ST SR ORI W B Y EE2 B9 1gK o 3 1
J£0.65 1 1. 29, 15 35 [ FFEE 5 (EPA) $3E BT 1eK o (8 0. 67—1. 19 43w
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Fig.1 Sorption isotherms of EE2 and BPA by soil and
sediment and their various fractions (HA, NHC, and BC)

JFHASTRT R JEE 9 BRI B Ko fELRT ARG o WTRE % EE2 A1 BPA (I (FRE ). EE2 Al BPA 1 Ko
B2 E AT M B K, Ko S8 UL/ , 330 S Fh W A A R 2R Pk T 8. X EE2, 7€, = 0. 005Sw il
C.=0.05S HE UL T, BCNHC bulk F1 HA &k 1 Koo (EAKUCIIN , 158 I I35 8 1 I8 B 25 4 die ok, HA
AR R 2 i /I (3R 3) - R IR BT 2 (Ko ) AARZRAE () AR T H & AT HLZH 23 8 B S 38 o i %
THRKIEAL 5 BPA, BC 5 NHC X HU B € Jy i 5 T HA, T BC 5 NHC B3R BLR) 22 7 9F AN B .
(%3).

2.3 UURWAN L A HLBON EE2 15 BPA MR 114 25 5

EE2 1 BPA 7ETURU A 435 E AW FRXT IR AZR 3 vl LI Y, TG TR, 3 T BPA I
BEARLAE DT n BEHARLE EE2 20/ (E 20 B RE I A i (% T EE2, XK H] BPA 4 EE2 % i i 1
AIPCRRYS e oK. M H., BPA 15+ JERITURR P e A W BRF IS, A 58 (9 R AR, Al BEAS ml It B 41 5
5ik , 12 S ADURR R A5 .

EE2 1 BPA TEGURRY) A+ 3EA BT F i 2 S 8, Toie Je 3k 2 TURRY 9 SOM 4173 % EE2
AR B 2 8 (Ko ) BB LU AR ZH 50 %) BPA 8, 3 Al BE 32 2 Py —F ik P9 22 57 (1eKow 5 Ky, 1) .
FAUUE d1 Tk AR AR Ky I9—AL)E 1) EE2 15 BPA 1) Koo IZEA A S B{E. (EUR A 2 sl E
5 Ky H—AE)5 , BR SL-BC 41, Hsx SOM 2173 %) BPA W BFRE 1 o T % EE2 (MR AE 1 , iIX BEH
R T K I AEE B B SR SOM Xf EDCs fFfT. 555, N EDCs #Y7r T4 BORE , BPA A I
A—OH B3, al LASR A 7, T SOM Al ARy v 132 4K, [ itg, SOM & BPA JE R T ar-m SN X
EE2, g Lt BPA /D—Aff—OH HYZEIR. [t , WS T-BEJ1 1M & , EE2 2255 F BPA. AT, SOM X EE2
(I B RE 1 2255 F BPA. S35k, L BPA 55 EE2 731 R/, BPA 4372/ F EE2 (R 1), [, BPA 5
WP BEAT] SOM AR FL A b1 $72 2 A9 PSR VF A L% B T BPA 55 EE2 1 1Ko/ Ky L1
ZE5t.
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Fig.2 Comparison of adsorption capacity (lgK,.) (a) and lgK,./K,y (b) between EE2 and
BPA on sediment and soil and their HA, NHC and BC fractions
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Sorption of 17a-ethinyl estradiol and bisphenol A by different
soil/sediment organic matter fractions

WANG Ziying' JIN Jie' ZHANG Zheyun' GAO Bo’ SUN Ke'*

(1. State Key Laboratory of Water Simulation, School of Environment, Beijing Normal University, Beijing, 100875, China;
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ABSTRACT

The sorption of 17-ethinyl estradiol( EE2) and bisphenol A( BPA) by nonhydrolyzable carbon( NHC) ,
black carbon(BC) , humic acid (HA) and whole sediment and soil samples ( bulk) was examined. All the
sorption isotherms fitted Freundlich models, and except for HA and EE2 on bulk, other sorption isotherms
were nonlinear. For both EE2 and BPA | n values decreased in the order of HA > NHC > BC, suggesting that
sorption isotherm of BC exhibited the highest nonlinearity. The OC-normalized Freundlich sorption distribution
coefficient (1gK,.) of EE2 decreased in the order of BC > NHC > bulk > HA, demonstrating that the more
condensed soil/sediment organic matter (SOM) had the higher capacity for EE2. As for the contribution to the
overall sorption of EE2 and BPA by soil and sediment, the NHC, BC and HA isolates obviously played more
important roles in EE2 sorption than BPA | suggesting that SOM in soil and sediment dominated the overall
sorption of EE2. However SOM had less contribution to the overall sorption of BPA. Besides hydrophobicity,
molecule size and number of benzene-ring with donor charge had influence on sorption capacity (IgK,.) of
EE2 and BPA.

Keywords: sorption, organic matter, soil and sediment, bisphenol A, 17a-Ethinyl estradiol.



