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Tablel Properties of granular sludge

Parameter Value
Specific gravity (kg/m®) 1020
VvssYTss? 0.6076
MLVSSY/MLSS? 0.7686

Note: 1) Volatile suspended solids; 2) Total suspended solids; 3) Mixed
liquid volatile suspended solids; 4) Mixed liquid suspended solids.
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Table 2 Diameter distribution of raw anaerobic granular sludge

Diameter (mm) =2.0 15~20 1.0~15 05~1.0 <0.5

Percentage (%) 5.7 18.9 37.8 28.3 9.0
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Fig.1 Photo of anaerobic granular sludge
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#%)7), Optima 5300DV Y A JBHE 75 55 25 TR S 6
(ICP, Perkin-Elmer % ), S-3400N 7444 oL 8 i (H
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Fig.2 Comparison of Q for original and dry sludge
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Fig.3 Effect of sludge content on Pb*" adsorption at
different initial Pb*" concentrations
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Fig.4 Effect of pH on adsorption of Pb?*
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Table 3  Fitting results of kinetics equations

Equation Parameter R?
Lagergren Q.=24.04 mg/g, k=0.0166 0.9998
Elovich a=21.66 mg/g, b=0.317 3 mg/(g-min) 0.3182
Two-constant 2=3.076 mg/g, b=0.0138 mg/(g-min) 0.3106

4R, Lagergren —ZKah 5T REAUAS BUAH G
FELF] 0.9998, S RAT -7 I F 75 5 (24.05 mg/g)
05 77T 20 P45 B 25 2 (24.04 mlg) BEAW) &
DR R AR R v e %t PO (IR B T i Lagergren 253
D15 DT R IR,

3.5 RFMIEiRLZ

S 1L(25 C) AN [RI W LA BE P ¥4 45 PO WL B 25 i 2k
WE 7 s, 4359 F Langmuir R Freundlich W 45 35 25
BTG, AR IR 4. L QA ds KRB 25 28 (mg/g) »
¢ M (L/mg).

Langmuir %59 20

Concentration, C_ (mg/L)

7 WR AR 2
Fig.7 Adsorption isotherms
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Table 4 The parameters of adsorption isotherm

Equation Parameter R?
Langmuir Qmn=181.8 mg/g, c=0.2926 L/mg 0.9934
Freundlich k=44.44, n=3.165 0.9257

SEEGSE G Langmuir A1 Freundlich WY B 2517 24U
A IO R EBAR (439024 0.9934 Fi1 0.9257), A FEAF
4 Langmuir W Pf 253 28,
3.6 MERANAEILE

HHE 8 A WL, WRBRA v Ve R THORRS HL &A1 K AL
B, R FERAPRE; WM Po® 5, y5iRETE
A, FHRSFERERAC, A A IR ES ST R R Al

0.6 mm

[l 8 W BRI Jo PRAEUBURL Y e B A L 1l
Fig.8 SEM images of original and saturated sludge
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W Bt A7 — s B 1SS A E s 5 YRR TR R IR 4
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YIRS T REEESER, TR EIANE PR R4,
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Fig.10 The result of desorption
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(1) HEMT R REBRS YA, REHT b HE
{101 DR AR IR 5 e ot BB 7K HP () Pl LA B 5 ) W
BEJ1, RUATGUEIBH Po* L FE S V5 U8 (1 45 R AL P i
EWII EPS 15K,

(2) V5 R B S DR ARG e B K f PO* A 5%
Wiy, AbEE 25 mL P S 100 mo/L (HBERLE K I,
N 0.1 g V59, PIAF IR IS Ve B 5 5 (121.1 mglg),

LYY XK PR I B 5 AT A 99.5%.

(3) BHUE/K IR pH 2 5 DR ARTRLYS Je W b
KT PO T, WG pH 7 4~5 P RELRIE1F 24
TR BRI, ASSE SR IR AT Y AR pH 17—
SEIGEME, R pH SR AMG A A= PR b 771)
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(8) XoF PRARIBURF5 PRI B 7K b P (W5 B ek Rt A 7
)y, R B BUR W SRAAE, TR S 60 min
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B (1) 5 ) 2

(5) Freundlich 1 Langmuir J7 F ¥ GER i ol 45 IR
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Adsorption and Desorption of Lead(Il) from Aqueous Solution by Anaerobic Granular Sludge

CHEN Xiao*?, TANG Yan-kui*?, TONG Zhang-fa!, WEI Xing-ren!, LIANG Da-wen’

(1. School of Chemistry and Chemical Engineering, Guangxi University, Nanning, Guangxi 530004, China;
2. Guangxi Key Laboratory of Environmental Engineering Protection and Assessment, Guilin, Guangxi 541004, China;

3. Department of Chemistry and Biology, Yulin Normal University, Yulin, Guangxi 537000, China)

Abstract: Anaerobic granular sludge is used to remove Pb®* from aqueous solution. The results show that pH, sludge content, initial Pb**
concentration in agueous solution and contact time are the main factors affecting the adsorption of Pb?. It is found that adsorption
capacity 121.1 mg/g and adsorption rate 99.5% are achieved when initial Pb?* concentration is 100 mg/L, pH 4~5 and sludge content 4
g/L, adsorption equilibrium is reached in 60 min. The viable sludge shows higher adsorption capability compared to the nonviable sludge.
The adsorption process fits to the Lagergren kinetics equation. Adsorption of Pb®* on the anaerobic granular sludge follows Lagergren
kinetics expression and the experimental data are correlated reasonably well by Langmuir and Freundlich isotherm models. Using 0.1
mol/L HNOj; as desorption reagent, the desorption rate is 93.11% after three times of desorption processing.

Key words: anaerobic granular sludge; Pb?*; adsorption; desorption



