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Abstract: Take the bulking sludge from a WWTP in Changji, Xinjiang as research object. The re-
lationship between the sludge extracellular polymeric substance ( EPS) components and the sludge settling
property was investigated as well as the spectral characteristics of EPS was analyzed using three-dimen-
sional excitation-emission matrix fluorescence spectroscopy. The experimental results showed that the con-
tent of EPS had positive correlation with the sludge index (SVI) value. The higher value of SVI indicated
the poorer sludge settling ability. The experiments also showed that the polysaccharide content in soluble
EPS and loosely bound EPS (LB-EPS) well correlated linearly with the SVI values, and the r values were
0.808 and 0. 835, respectively. The protein in tightly bound EPS ( TB-EPS) was the dominant compo-
nent, and the correlation coefficient between it and the SVI value was 0.604. The three-dimension exci-

tation-emission matrix fluorescence spectrum detection revealed that protein and tryptophan in the LB-EPS
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were main components, and the fluorescence intensity increased with decreasing the SVI value. There

mainly existed humic acid in the TB-EPS, and the fluorescence intensity increased with increasing the

SVI value.
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Tab. 1  Settling property of activated sludge
i H I1H5SH |[1AH25H |2H28H |3H28H |4 HI12H |5H24H|6 H28H |7H20H |8 HI10H
MLSS/(mg - L™")| 3257 3355 4512 5127 4 489 4529 3 865 4769 4218
SV,,/ % 90 88 91 95 92 91 75 90 67
SVI/(mL - g™") 230 274 201 183 205 183 179 169 159
KR/ C 13.2 13.4 13.7 13.7 16.1 18.1 23.1 24.3 24.5

159 SVI{E N 150 mL/g Bk 2R AK T5 Ve Hil
ARV Z R I A gk 1 R, TS
SV FI{EAE 87% , SVI SF-H{HikF] 198 mL/g,
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Tab.2  Content of EPS components

mg + g~ 'MLSS
5 H S - EPS LB - EPS TB - EPS s
ZW A 20 AR 20 AR

1 H25H1(5.04|2.49 16.78| — |11.79|71.44|97.54
4 H 12 H |0.95]3.89 |2.65|2.74 | 8.95 (29.9349.10
5H24H(2.88[2.39 1.29]0.20 | 4.85 |51.48(63.09
6 28 H [1.23]0.40 (0.94| — |5.25 |43.16(50.97
7 H20H [2.05]3.70 [1.36| — |7.79 |47.91|62.81
8 H10 H |0.98|2.16 |0.79| — | 4.99 |48.94|57.87
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154 0.79 ~6.78 mg/gMLSS, 5 EPS 1) 1. 4%
~11. 0% ; TB — EPS ji 4 38. 88 ~ 83. 23 mg/
gMLSS, i EPS BH1#%79.2% ~95.0% , S —EPS th
ZREMEAR S EMHEAR B S EH A LB -
EPS rh & it & ARG, L2 WA £ (HE EBA
155 1 TB — EPS w5 Z2 8 118 1 5 7% 12 5 T 7 o 4
WESE, U REEA RS &, § 5 EPS S5
61% ~85% . WY Mki5 e EPS i i) Z 4 Fi 8 1 i &
Zok [ TB - EPS,

2.2.2 EPS &5 SVIHI LA

Hy DA b A6 0 2540 W] 60, EPS F B I, 15 U8
SVI{HWEK . A5 RM], BEE EPS S &K,
158 SVI R K, 15 IR UT L RE TR

O ZHEES SVIEM LR

YIAFTE A EPS Hh (1) Z 05 & & 575 SVI{H
HATA SN E 3, il 1 B/, S — EPS (LB — EPS FiI
TB - EPS rh Z M & i 5 SVI{HIA R r 20518
0.808.0. 8351 0. 530, EPS 1 [ £ 05 5 5 %5 Y It
WMk REA SR, 220 5 1B a5 8 DD R P et
25 AMRFW], 2055 805 e iR Re A 1Y

I

300

275
—~ 250
225
200
175
150
125
100

4 S-EPS
x LB-EPS
e TB-EPS

SVI/(mL

0 20 40 60 80 100 120 14.0
Z B /(mg- g "MLSS)

1 EPSHEEEES SVIENXR

Relationship between polysaccharide content of EPS
and SVI

@ HEAREES SVIEMLR

R R 2R, 24 TB — EPS w8 (i i 5
R IE, SVIELANEER, M B AR 5C R B r 2 0. 604
X AT REE PR N # F o D AT, AR B R T
SPECGPE AR SRR, 25 TR R,
H T 2R A TR] R g T el 75 e TR R AL, AT 51
1598 SVIE T o h T H AT 3A 3R EPS 1 [
BRJT i ORI Bk = e 35  EPS B A%

Fig. 1

53R YD PERE B 2 IR o e — 2B 5T
2.3 ZHERKNXIEDH

Xf LB — EPS #l TB - EPS #47 = 4E 5644,
SERILIE 2 M 3 (BRF R, Had 1 25 HANS
H 10 HEEM 2GS R o A4 B R A 4
IR LR = e et mpr s kIS e
YRGS I BRI A 0 AR,
Ex/Em =285 nm/340 nm % 280 nm/330 nm) , % B
(KA R, Ex/Em =275 nm/310 nm }¢ 225 ~ 237
nm/309 ~321 nm) , & T1 (AR, Ex/Em =225 ~
237 nm/340 ~ 350 nm) , 0 C (KB, Ex/Em =
237 ~260 nm/400 ~ 500 nm £ 300 ~370 nm/400 ~
500 nm) , & D (2K E BHER, Ex/Em =230 ~ 255 nm/
400 ~460 nm 2 280 ~310 nm/380 ~455 nm) ,

500
450
400
350
300
250 | g
200 B—

Ex/nm

400
Em/nm
a.1J125H

- 111 -



#3346 H7TH CP 75 K HE K www. watergasheat. com
550 / 5, 1 TB — EPS Hrld CZRIFAHIR ) B2 B 2
Zgg # FEA

E 400 435001 LB-EPS i A
£ 4000 F - LB-EPS I£ T1
= 350 3500 ¢ -+ LB-EPS I C
300 #3000
s 2 2500
2501 i et = R 2000}
200 === — ; ® 1500k
200 300 400 500 600
1000
Em/nm
500
b.8 J 10 H 0 . . . . . .
150 175 200 225 250 275 300
B2 ByRkiSR e LB - EPS MyBEsEstis SVVmke)
Fig.2 3D-EEM of LB-EPS in bulking sludge B4 53R SVI 5 EPS ISR % R
500 Fig.4 Relationship between SVI and 3D-EEM peak
450 intensity of EPS
400 v P N S N N .
= VLB WEFE 2 O SRR ot 49 4, 13 R vh
I B, H0PRE AT 3,510 .20 fis BRI, TB ~ EPS =
- A O R BT U A CRE ),
200 © FRE 3 A5 AR B 22, 0 R 20 A5 I e Y 4000 [
o fiko Xf LB — EPS 1 TB - EPS 73 5| 47 TOC 6,
nm
a1H25H KB LB - EPS ) TOC #2470 mg/L Zifq, 1 TB

Ex/nm

200 . : * *
200 300 400 500 600
Em/nm
b.8 H10 H
B3 [hkiSied TB - EPS pyoe 3t

Fig.3 3D-EEM of TB-EPS in bulking sludge
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