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Removal of Cu and Zn from sewage sludge by saponin

ZHANG Bin'2 HUANG Li*, ZHANG Ke—qiang', YE Tao? DU Lian-zhu', QIN Fan—qi*

(1.Agro—environment Protection Institute Ministry of Agriculture, Tianjin 300191, China; 2.College of Resources and Environment, Huazhong
Agricultural University, Wuhan 430070, China )

Abstract: A chemical washing experiment was conducted to investigate the performance and mechanism of Cu and Zn removal from four
types of sewage sludge by saponin. The effects of various factors such as saponin concentration(0~7% ), pH(2~6), contact time (0~48 h),
temperature ( 10, 25, 40 °C), and washing number(1~4) on Cu and Zn removal and the changes of heavy metal distribution before and after
washing were examined. The pH changes of effluent during the removal of Cu and Zn from sewage sludge was also monitored. In single wash—
ing, the removal efficiency of Cu was better than that of Zn. The pH of saponin solution had no significant effect on the removal of Cu,
whereas higher removal efficiency of Zn was obtained when pH was decreased to 2. The maximum Cu removal was achieved when the reac—
tion time was 6~12 h. However, a better removal of Zn needed a longer reaction time(48 h). With increasing temperature, the removal effi—
ciency of Cu was decreased but that of Zn was increased. The cumulative efficiencies of Cu and Zn removal were increased with increasing
number of washing. The removal of Cu mainly happened at the first washing, while the Zn removal remained good during all 4 washing. Four
washing with 3% saponin at natural pH removed Cu and Zn by 32.61% and 39.32%, respectively. The effluent pH decreased with increases

in contact time, temperature, and number of washing but with decreases in pH values of saponin solution. After washing with 3% saponin, all
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fractions of Cu were reduced, with acid soluble fraction being removed more than 66%, while Zn fractions(reducible, oxidizable, and residu—

al) except acid soluble fraction showed decreases, with the most reduction found in residual fraction.

Keywords: saponin; heavy metal; sewage sludge; washing
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Table 1 Physico—chemical properties of tested sewage sludge

F i pH {4 Bk 1% et/ % YRRV 5 5% UL g kg Cu/mg-kg! Zn/mg-kg™!
S1 7.53+0.03 82.39+0.48 57.02+0.64 25.37+0.64 430.40£3.31 145.38+1.75 644.13+9.81
S2 6.25+0.02 78.40+1.27 53.52+0.26 24.88+1.01 403.98+2.89 171.77%5.52 741.33%15.09
S3 6.38+0.00 77.99+0.80 40.25+0.45 37.74£1.10 255.16+2.56 199.16+4.81 640.88+9.42
S4 7.73+0.04 80.30+0.32 41.04+0.30 39.26+0.50 297.15+0.52 234.18+6.07 1 114.72+27.97




1182

KA IEFFF 1R ERRET R

TEFE S A ML & 25, B4R (GB 4284—1984) %)
Cu F Zn TERRVE 138 R FRAIEL 5351 4 250 mg-
kg™ #1500 mg-kg™, B LAASIALS fir L 4 AL H Zn
() B AR AR AR U o I BT A I T
AR AL AR A BR A |, iR s A oK, 2l
1 98%.,
1.2 =35 ki i ie

FREGE 100 Hfii5 kL5 0.500 0 g F—F 51 50
mL ZLE AR A TR 20 mL, TR IR 55
Fifi (HZL-F160) %% 24 h(25 °C,250 rmin™),

AT R AR TR T 2 B K e B A
JiFfs, BT A IAFERE pHAE . R IR R
JE L BRBOREIAL . WA R 0.0.5% 1% 2%
3% 5% 1% SRR pH KT 7 B KR4 )E
B RS KA B E R TTTE AR T 8 4R 1
B pH AR, BB A I i BEARM , SloA SCAE bt
5% pH BYSZIRI ZEHE 1 pH y 2~6 MYRRME S50 AR
YL, P 3% A, AT 0.1 mol - L

HCL A1 NaOH S 175 pH 3512 2.3.4.5.6, &E
PRSI 53 502 0,0.5.1.2.3.6.,12.24 .48 h, 53

B2 10.25.40 °C, #k% 24 h J5 B0 FR L RIS, T
AR AR IR LIRS 24 h, L 4 . &4k
P ERE 3K, PRG54 3900 remin™ &[> 7 min
(TDZ5) , SR Ja 2108 , R W53 6 B2 1 (Varian
AA240FS %I, Cu  Zn FIK H BR 43514 0.05.0.005 mg -
LOIE FISR P ESR CuZn BIUE , LR N
et e A Y LU, [ AR Dt 2 1 P
ARG B pHAE . P 3% 2 MW (AR
pH) £ B 5 Ve 5 43 J& Aif Jo WA o, A FH 280GHE BCR 43
RI5 AT E SR IB A S e,

IS E s FH Microsoft Excel 1 Origin 8 #£1 7 Ab#H
ForHT

2 ZER51RR

2.1 KEHRNE

it AN [ e B 1) 2 A TV WORHTS R 1 1) Cu Zn
AT BRI 1 AT LUE 15T Cu Ml Zn (19 2:BR
R AT RN LT 4 SRR R
XFF Cu B 2B I R REIR E 29.29%, 1T Zn A H5c i
EBRBAUN 12.88%, BATTHRE B, I5lRhEHEER
AR B AP SR SA Rl s, X B4R
(1) 22 BRACR A IR,

EATX Cu R BRFEIE L& F Zn,4 MRS

30 (Cu)
20+
2
W 10f
0OF
o 1 2 3 4 5 6 7
AT %
20r (Zm)
S 10f
H
0_

o 1 2 3 4 5 6 71
St
& S1 -O-S2 & S3 & &4
B 1 BEREFREXTZIES Cufl Zn XEREHFID
Figure 1 Effect of saponin concentration on Cu and Zn removal

from sewage sludge
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Figure 2 Changes of effluent pH during removal of Cu and Zn from

sewage sludge by saponin at different concentrations
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Figure 3 Effect of pH value in saponin solution on removal of Cu
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Figure 4 Changes of effluent pH during removal of Cu and Zn from

sewage sludge by saponin at different pH values
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Figure 6 Changes of effluent pH during removal of Cu and Zn from

sewage sludge by different contact times
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sewage sludge by different temperatures
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from sewage sludge under different washing numbers
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