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Changes of EPS in bioleaching sludge and the effect on Zeta potential and
floc size

LIU Jie', QI Jian-hua®, HAN Shi-qun', ZHOU Qing'
(1. Institute of Agricultural Resource and Environmental Sciences, Jiangsu Academy of Agricultural Sciences , Nanjing 210014 , China ;2. China Nuclear pow-

er Engineering Co., Ltd. Shijiazhuang 050000, China)

Abstract: To improve the sludge dewatering performance by thiobacillus thiooxidans, the changes of pH, total EPS
content and EPS components, Zeta potential, floc size of sludge was investigated during bioleaching, and the correlation
between pH, total EPS content, EPS components content and Zeta potential, floc size was analyzed. The result indicated
that EPS (EPS, sharply decreased at earlier bioleaching, then the decreasing trend became slow. The decreasion of EPS

was slower in the process of bioleaching.pH, EPS;, EPS, , EPS, and EPS, had significant impact on Zeta potential. The

py?
relationships between EPS, \EPS  EPS, and Zeta potential were non-linear. Static neutralization of H" and reduction of EPS
charges resulted the decrease of Zeta potential. Zeta potential, EPS,, EPS , EPS,, EPS  had significant impact on floc

ho
size. The relationships between EPS,, EPS,, EPS,, EPS, and floc size were non-linear. The increasing of floc size was
caused by neutralization of H* ,reducing of EPS charges and decreasing of steric hindrance between sludge flocs.

Key words: bioleaching; extracellular polymeric substances( EPS) ; Zeta potential; floc size
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Table 1  Physicochemical characteristics of the tested municipal
sewage sludge

Mk FEHR DA Mk fEtR MR
15U IE (¢/1) 8.35 || EPS;(mg/g, VSS) 85.14
pH 6.95 || EPS, (mg/g, VSS) 16.85
AHLBT (%) 67.40 || EPS (mg/g, VSS) 36.92
Zeta B (mV) -14.90 EPS,(mg/g, VSS) 31.37
LEAFEHRAE (pm) 20,19 || TBIRTER(%) 27.62

EPS; . 5 EPS QE;EPS,, :EEE@E;EPSW ;gﬁj}%\i;ﬁ‘l’sh JEEE
Jrig '

1.2 AYipigE#HTR

SAACBRATFT B I 1 5 A 0 A o (s
O, R E B AR T P B 5 S AT 3 K 57, B e ik
T 121 C KA 15 min J5 4] H,S0, 347 pH £ 3.0, %8
3 g/ L SVENBEIEIIE , K P S AL BB AT AT 11 355
FRE T 28 CHEIRFER T L 180 v/min M E IR H:
7%, RN R E 1 ml 1054, K 60 ml
FERI AN IEIRAEFP 2 540 ml TTEGE IR, RN 3 o/L
SVENREWEY IR, T 28 CHHIEFEAR L 180 r/minid
JEYRG TR R L W5 8 pH , F# % % 2. 0 B, B 60
ml FZFNE 540 ml W TTECS Y, R A IR AH R
RS A AR A5 e (pH {H 2. 0) .
1.3 £¥ihREAERE

AR K AE 28 °C fH IR R R A kAT, 7E
5 000 ml 2 24 SOBHE N 800 ml 42475 U (pH
2.0,% 3 g/L S") B Fh 33 200 mI T BG Ve H (& 3
g/1.S") | SR MR A5 25 X V5 YRtk A7 R A=, s ol ¥ At
AAE 3~5 mg/L, BERE 6 h Wil A= Pnipk & 15 e pH, B
80 ml A=W PETS PR IMIK Zeta HLAL 75 PR HLAE \EPS
Ay TR , Wi R 3 A3 B R A A T,
1.4 MEFE

1508 EPS #EBUR FBHES T2 e Ag L™ K is
Je7E3 000 r/min B0 10 min, F5 FVEWR, I A —
TEVR B R 3 2% th S WK 5 e Wk M 25 8 o/ L, 4%
75 ¢/g VSS M5 N A BHE T 3c e i , R TR B
FERE#ELL 900 r/min $EHE 2 h FEHUHISNR A4 EPS,
Pk e IR AR EDTVE Ja B BT T4 500
r/mini 0> 15 min, 43 5575 e LK F A R & Wi
W, BIEWEE 0. 45 wm IR IR S PRS- B EPS %
o

EPS, \EPS, K JMEIE [ Lowry ¥ BEAT N E , LA
£ L3 26 P RE ER bR R S EPS R AU
PN R A AR IR EI T, B EPS WREE N
EPS,EPS EPS, ., pH fHR HE4# X pH it
(pHs-3C) M %E , Zeta HL AV R FH Zeta HL AV Y ( Malv-
ern , Zetasizer Nano ZS) I g , 15 Je Rt R O R
X (Rise 2000) Ml 5E
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Fig.1 Changes of sludge pH during bioleaching

2.2 &YIimiEIER EPS 22800

H L 2 AT EPS SR A pH A Y R AR i ik
A EEATE L AT AR 66 h, 516 EPS, FEAIK
R BEHL B BT Y 85. 14 mg/g ik /b & 29.57
mg/g, ‘LW WiiR 66 ~ 144 h {5 EPS, AR FF 48
18, )\ 29. 57 mg/gldi/b % 17.36 mg/g. EPS, EPS, .
EPS, W98/ %I AR, 1 BUS 9 EPS # 3
BT EPS, (EPS,, di EPS B9 80.21%, 4: 4
U T 36 h, EPS, | EPS, 5 3K 1) 36.92 mg/g Fil
31.37 mg/ g/ & 11. 65 mg/gHl 7. 77 mg/g; TEHEA
YRR EPS RIS BRI R Y
iR 78 h, EPS, ¥ THIMGT5 e R EPS il g
PR Ry A= s B 1R A A M O P R A
YR E) EPS v EPS (EPS, 55X pH (B 5N,
TS 5y R AR R i B AA T 43 T PR 22 0 0
W AE EPS PR MR GE R R 2 DR e A Wy 0 12
JE 1, EPS, A TG e EPS 1) FE Y,
2.3 £WiHEX Zeta BEALH) RN

H IR 3 AT A iR 15 R Zeta LA 32 pH {H
3 (R =0.907 6) , N #3217 72 h J&, pH
M5 18 BEARE 3. 21, A=W ibk g T U8 JIr iy H oy 1L 3
FAA , Zeta HLAZ M —18. 45 mV [E{EE -2.05 mV, [
HAEYIUE R AR SL AT A VIR IE TS JETE 78 ~ 144 h
iF, pH {E 3. 19 FF(KE 1. 95, Zeta HLAZ M 3. 38 mV
TR % 5.57 mV, pH {H7E 3.21 5 3. 19 [a] 224k,
15U T HRLAT H B P AR Dy T H e DN AR W iR
15U S L ST B BAE pH {EM 3.21~3.19, X

100
— 90k
@ osok -
~ 0
= m]
%  60F
E 50t &
]]EH 40+ [m] [] <
@I 3or =] %E e = Q Qé
) L m]
LW FBCod 20200
R R R PR ?Q% X | ]
95 20 25 30 35 40 45 50 55
pH

O EPS, ; ©EPS; XEPS,; OEPS

EPSy: 8 EPS &1 EPS, SR H B & ik EPS  : ZHE& 1 EPS,
JERLRT &t

B2 £#imizisik EPS HEKL

Fig.2 Changes of sludge EPS during bioleaching
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Fig.3 The relation between pH and Zeta potential
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Yips, =1.207x-18.908, R*=0. 888 (2)
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Fig.4 Effect of EPS on Zeta potential
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Fig.5 Effect of Zeta potential on floc size
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Table 2 Correlation coefficients between the various parameters

R FREL

pH{H Zeta Hifi Dav EPS, EPS, EPS, EPS,

pH {8 0.91 037 0.76 0.65 0.62 0.88 -
Zeta HL{Y 0.59 0.70 0.59 0.57 0.83
Dav 0.41 0.36 0.38 0.36
EPS, 0.98 0.96 0.71
EPS, 0.97 0.58
EPS, 0.51
EPS

py
Dav: 15 Ri4% ; EPSy . 8 EPS &4k EPS | SR 4k EPS,, : M
i EPS, SRS A

EPS, 515U RAR R A SCHESEAT A 347, R AR 2R
HRRTEAFE EPS X5 kAR 52, 15 1 i ik
ARSI AK S5, A 6,450 7,458, K
6B.[4 6C I8 6D I I, [ 4 Wi ¥ 75 96 EPS, EPS,
EPS, X5 I RAZ R SE M AR L, V5 e kiAs bl s FL
BRI s F 1] 6A TN, AR M5 R b
& EPS, 180 INE IS5 I N
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Fig.6 Effect of EPS on floc size

Yyps, =68.235x*7 R =0. 635 (5)
Ypps, =371. 24067 [R*=0. 580 (6)
Vs, =80. 68157 R =0. 559 (7)
Yy, =—0. 311 827 +8.806 4x—28.679 0,
R*=0.519 (8)
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