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Abstract: Three-dimensional fluorescence spectroscopy and infrared spectroscopy were used to investigatethe interaction
between tetrabromobisphenol A (TBBA) and extracellular polymeric substance (EPS) from sludge. There were three
particular fluorescence peaks in spectra of EPS, E/E,=230/300nm (peak A), E./E,=240/350nm (peak B) and
EJ/E,=270/370nm (peak C), respectively. The results of fluorescence titration revealed that the three fluorescence peaks
of EPS could be quenched by TBBA. The binging constants (Ig K) were calculated by the modified Stern-Volmer model
and the Ryan-Weber model, ranged from 4.23 to 6.27. Infrared spectroscopy and synchronous fluorescence spectroscopy
indicated the combination of EPS with TBBA has led to a change in EPS structure. The effect of environmental condition
(i.e. pH, ions, and conductivity) on TBBA binding with EPS were evaluated. The results show that pH and ions affected
binding affinity, but the effect ofconductivitywas minor.
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Fig.1 EEM fluorescence spectra of EPS-TBBA system
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Table 1 Binding constant (Ig K) of EPS-TBBA system
W BIET) Stem—Volmerjf;"iﬂlJ. Ryan-Weber ﬂ-ékfijf;é’ﬂ

g K(L/mol) R lg K(L/mol) R
A 4.43+0.24 0.990 6.27+0.06 0.996
B 4.66+0.16 0.994 5.81+£0.08 0.998
C 4.2340.01 0.992 5.31£0.28 0.997
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system (AA=60nm)

2.4 B X EPS-TBBA 14 28 454 i L 1 5% i

T ¥5 K 2 R I A7 AE 2 Bl o, v g Al
TBBA K454 HL K EPS 55 TBBA 454
5SS IO T v K PR HE R S ) 3 P
T Ca’t. APT. Fe’" WFST A EPS-TBBA 1A%
ZE TSR PE I . N 2 BR] n,Ca” (R AE AR AT
EPS-TBBA 14 & [f145 & 158, i ] Ca™ A7 75 fiE
g {3k EPS 5 TBBA (45 4110 AU 72 S
AR BURRAR, B ] APTRERS AT TBBA 774
24 LR AK EPS 5 TBBA 945 4.2 Al it

¥ Fe IAFAE R4 EPS-TBBA 1R & [H145 4w
(AR AT 2 P B TE MY Stern—Volmer 7 b
R el HAEAE— B R IR TR RIS &

%2 ZAEEF3 EPS-TBBA ARZEAEEH TN
Table 2 Binding constant (Ig K) of EPS-TBBA system at

different ions
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Table 3  Statistical results of linear correlations between

conductivity and binding constant

By i r P
A -0.561 0.190
BIER)
B -0.641 0.121
Stern—Volmer
C -0.726 0.065
A +0.063 0.893
Ryan—Weber B -0.441 0.322
C +0.089 0.850
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Fig.6 Fluorescence emission intensity of EPS and
EPS-TBBA system at different pH
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Table 4 Binding constant (Ig K) of EPS-TBBA system at
different pH

& IE Stern—Volmer 57 Ryan—Weber f& 7!

pH 1 lg K(L/mol) lg K(L/mol)

% A % B % C KA B % C
3 4.63 4.32 433 6.14 5.14 5.61
4 4.17 4.61 4.30 5.78 5.70 5.15
5 4.75 4.65 4.05 6.37 5.49 6.12
6 4.62 4.87 4.39 5.24 5.57 4.79
7 4.43 4.66 4.23 6.27 5.81 5.31
8 4.47 4.18 4.39 6.08 5.68 4.80
9 5.25 4.99 4.23 5.41 5.80 5.26

%5 pH{ES EPS-TBBA KRGS EHLMALIMNG
HER

Table 5  Statistical results of linear correlations between

pH and binding constant
R A e b P
| A +0.492 0.262
BIER
B +0.315 0.492
Stern—Volmer
C +0.039 0.934
A -0.299 0.514
Ryan—Weber B +0.749 0.053
C -0.424 0.343
3 4t
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Stern—Volmer /5 F£ A1 Ryan—Weber 32k P4 1 1
GBI LA H B WL EPS 5 TBBA [HIfF (R4
SRR 45 A F L U TBBA AERS NG 75 Ve 40 Wik
(1] EPS 31 & 4.

3.2 ZLAM G R E] A 5O O ik oy At 4 R K
W1,EPS 5 TBBA %54 )i EPS & 47 1 4 11 it it
HEER T TBBA 1EF K2R T 0%,

3.3 pHHSE G E %A B (H pH
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