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Abstract: Impact of organic material with different molecular weight( MW) on the adsorption performance of endocrine disrupting
chemicals( EDCs)
adsorption capacity in deionized water, the ¢,, values of Langmuir of BPA-raw water, BPA-filtered water and BPA-effluents after

bisphenol A ( BPA) in water on granular activated carbon ( GAC) were investigated. Compared to the

ozonation solution decrease 29. 95% , 43. 569% and 44. 44% respectively, and the k3 values of pseudo second order decrease 43.05% ,
49.75% and 56.38% respectively. On the hand, the secondary micropores may be blocked up by the organic matter with MW
higher than 3 000, especially higher than 10 000, on the other hand, the direct sites competitive adsorption may be exists betw een
the BPA molecule and the organic matter with MW lower than 3 000, especially lower than 1 000. Both of process may be resulted in
reduction of the adsorption capacity, k> value of adsorption kinetics of BPA onto GAC.
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Table 1 Physical and chemical properties of BPA
W2 it W I KR SR KSR A B
[gemol™ ! fg*mL™! /C /mg*mL"" lg Kow nrait
H>C_~ CH;
228.3 1.195 150~ 159 < 1{21.5C) 3.32
HO OH
HRE A G AR B > AR S AR By, LI R, SA S KR I A] 1Tmin, b 54K

IR PE RSB43 DL S D e AT B A B 1 s, R A
PRALHE IR Bk DUUE AT 98 5T, B OB A LB
I, WA 1.8 m/ h. VR AR B T2 S B A
g A E R 2 BT L Z, KWEWN 0.7
m?/ b, S Sl A A AR, A SR A i

Hhia

BEhn SR T R oA, 9 /K A Bk
BT H ISR il v 4 D i A KR S HH K, AR s
R KEUCRE S a b R e TP 1 B, S5 ) 7K b
BET 20 3 AR sk FF, L B BPA ¥R, HEAT I
B 45 £ R B 20y ) 2 515G

]

Lthtil 20l 3 A ROPUM SR 4 PROEETR S Wkl 6. KB 7. A Rb Ik
9. PeTHEL 10, RATHALIR Y& 11 BRSPSk

8. WK E

12, SLAU 3% sl gl UKL

1 PRETZER

Fig. 1 Schematic of the apparatus for pilot_scale experiment

1.2 2k

(1) AHXAr FRRE(MW) A6 K
PEMTEREAT MW 23 A IR0 5 5 B 8 SR ATV,
RIZKFEFH 0. 45Bm 150 5 ( millpore) 14 3E )5, 23 51 %
HAL® MW 2430000 .10 000 .3 000 .1 000 (1] & 3
HEE, P05 S8 R RS R AT HLB ( DOC) , SRR TEH A
PEAT WL & B 25 MW X 0] 7 A5 HL 4 25 k2
7351,

(2) WPHAFIREE B JCTE 105 CHRAF TR i% Tk

IR 3h, DA LB A 7% P e 4 T R BE A AE 19 4%
RAEAT U A% A AR Ji HE R BRI — 2R 47 FE 6 10 T
TAH 250m L B 11 41 S0/, I 30 5% 98 Bk KA,
SR AE AN SO P 23 3 I 200m L K Ji K e i
R E 2 'S 000 Mg/ L 1T BPA ¥k, 5 63 vk
WM AR AR K b, BT 25C =
0.5 C, ¥ % M % 160 K/ min, 24h Ji7, BUFEE17 5
Brs ZEAH RIS A T R F A R 2K BE 1 i 7K B 52 bk 52
0D IR. W AR 2R ] Langmuir F1 Freundlich 4557



2490 2 5§

B 27 %

KA

(3) WEPfEA  HERIRRIL— R 51 HI LA T8 5
PEFE 0. 100g AN [ 4290 Bl R RSG5, IO A
JV: 250m L B8 VA B, SF N SR EE I 1 ) 4
JEZ }5 000Mg/ L) BPA ¥ 200mL, 7F i i % K
T3 25 C 30. 5 °C, J G AE 160 2K/ min, (7] fE—
5 I IR H—JLRE, JEAT I 5 5 W B 3 7y 2% 5 FRR AN

Rz ) 2 R R A A
2 HRE5R
2.1 SERCHIK Sy 1 B O AR
PR T Z R AR R ITH, IR nUA 5

AIHUYIRE R 2 iR, JsUK 38 KRS 4 Hi K
WA I o 1 By A A AL A I 3 T 2 Blows.

£2 BWEARMTEMIER

Table 2 Characteristics of different background

AR DOC /mgL™' R R mee L JE/NTU UVass/ em™ !
57K 7.172 8.52 36.0 0. 198
HAEFI 5.552 5.33 0. 280 0.151
03 R (05 Benht 1.5 mg/ L) 5.318 4.91 0. 206 0.099
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Table 3 Results of the Molecular Weight Distribution
EN Tii H < 1000 1000~ 3000 3000~ 10000 10000~ 30 000 > 30000 # poc
Bk DOC/ mgs1.” " 2.629 1. 146 0. 548 2.409 0. 443 7.172
BT &7 LG A 9% 36. 61 15.98 7. 64 33.59 6. 18
— DOC/ mg*L~ ! 2.598 1.017 0.342 1.381 0.214 5.552
it i LAl 9% 46.79 19. 94 6. 16 24. 87 2.24
O3 JithK(0s 8 DOC/ mgeL™! 3.275 0.818 0.259 0. 853 0.113 5.318
Ht 1.5 mg/L) oy L {5l oo 61.58 15.38 4. 87 16. 04 2.13
GAC W B8l DOC/ mg*L™ " 0 0.0789 0.1368 0.2404 0.1054 0.5615
B K oy L {5l oo 0 14. 05 24.36 42.81 18.77
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Fig. 2 Variation of DOC concentration at different MW range
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Fig.3 Comparison with different adsorption isotherms
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Table 4 Parameters and correlation coefficient of

different adsorption isotherms

ik 2 R*

Freundlich K= 13834 1/n= 0.1791 0.976 9
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F10.991 2, K H] Langmuir $L65 AH A 5 4F .

2.2.2  AN[AJASTER 3 A e MR B 2 e P L e

I3 IR 2B 1K B A K SRS HK AR K
FCF ) BPA ¥ ( LA T 2 Jl fi % BOFS BFS \BOS
H1BRS) , FEAH [R5 1 T 1E 47 W B 45 it 2 1ol 56 >R H

Langmuir £ 855 GAC X AS[A AR 19 BPA W ft
AL, G RWE 4 iR, RRARREET, SR
MR g, UL NP 5, TinAH I R e B 2538 2k 25 %4
M FEAHG R BN R 5 Pk,

7
+
[ S
6 T T *
/ '
+
5 A
= / a
£ ! o —
i i
3 a o
> L e g
= = 0, ©
*
o
—+— @K
—a— K
—e— BLAUST K
—— Jk
| | L
0 1000 2000 3000 4000 5000

colmg. !

4 FEIAMEA Langmuir iRk AY LLET

Fig. 4 Comparison of Langmuir isotherm with different background
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Table 5 The g, value of Langmuir adsorption isotherm with

:]1”(-' renl I)il(‘k grou il(l

AN qul Mgog™ ! a/ LeHg ! R?

LT 65 437 0.008 3 0.991 2
HEY =P o 45 834 0.004 6 0.989 2
SLEE K 36 933 0.005 2 0.988 4
J5ik 36 359 0. 004 6 0.9919
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Table 6  Parameters of different adsorption kinetics models

for adsorption process
B )y AR 24 R*
o — R
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K ,= 0.0067 min~ ' 0.9216

ky= 4.343 5% 107 *( g*Hg) *min~ ' 0.998 9

— B e
————— T L
o FREFK

1 1
0 500 1000 1500
i/min

Eoe MMEREMAMNFRYALE
Fig. 6 Compariso betw een different adsorption kinetics

models during the whole nrocess
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Table 7 Parameters of adsorption kinetics models ( pesudo second order)

with different impact background

Wi

Eaffix 1077

A 2 o R?
/gL /(gHg) *min” '

LK 5065. 3 4.3435 0.998 9

1)k 5065.3 2.4345 0.998 5

SLEUR K 5065.3 2.1826 0.9956

Jitak 5065.3 1.8945 0.998 1



12 1 2 5§

£l ¥ 2493

1

0y -

4

7 FRAR SN FRUGLZR) L

Fig.7 Comparizson of different adsorption kinetics { pesudo second order) with different background
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Fig. 8 Comparison of the ks value of adsorption kinetics models

( pesudo second order) with different background
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7004 FAE R 2270 1 1.342 2
7003 BB 1932 2 1.138

7002 I RE R 887 7 0.776 7
7025 MRS S HOR 459 19 0.354 21
7019 Ml Y 5 b 571 13 0.389 19
7021 ISR TE R T N S 1141 6 0.536 14
7023 A A FR B 521 17 0.772

7008 Al PRI LA 24 1273 5 0.726

Z011 SR R 880 8 0.538 13
H784 GEF I 697 11 0. 889

7016 K b B A 558 14 0.351 22
7007 7Y 1] B 425 243 27 0.209 28
T953 B R AR 147 31 0. 164 30
7551 R85 B AR 394 22 0.397 17
G129 oft [ e A FHE AR 589 12 0.598 12
2030 ot [ R 5 ) 340 25 0.274 27
Z001 oft [ BB 1714 3 0.978 4
7546 UL PNEL TSRS 373 23 0.302 25
7022 7 i 763 10 0.974 5
7012 4R B AR 1496 4 1.771 1
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