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Removal of Cr( VI) in Wastewater by Modified Waterworks Sludge Supported
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Abstract;  Modified waterworks sludge was prepared by high temperature heat treatment and
hydrochloric acid activation. The modified waterworks sludge supported nanoscale zero-valent iron
(MWS-nZVI) was prepared by reduction of Fe’* with NaBH, through liquid phase chemical reduction
method, and the adsorbent was applied for the removal of Cr ( VI ) in wastewater. The adsorption
performance of MWS-nZVI was compared with that of waterworks sludge supported nanoscale zero-valent
iron (WS-nZVI) , and the effects of pH, adsorbent dosage and initial concentration on adsorption of
Cr( VI) were evaluated. Physical properties and chemical composition of the adsorbent were analyzed by
different kinds of characterization methods ( SEM, XPS and FTIR). The results indicated that MWS-
nZVI had a good removal efficiency on Cr( VI). When the dosage was 0.3 g/L, pH value was 2, initial

concentration of Cr( VI) was 20 mg/L. and reaction time was 3.5 h, the maximum adsorption capacity
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was 26.0 mg/g. The characterization results showed that MWS-nZVI had a large specific surface area and

a better loading effect on nanoscale zero-valent iron. The Freundlich adsorption isotherm equation was

more suitable to simulate the removal process of Cr( VI) by MWS-nZVI.

Key words: waterworks sludge;
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Fig.2 FTIR patterns of waterworks sludge and MWS-
nZVl

2.3 XPS 4

XPS A L 50 B 550 A4 R 2 10T (0 3R b A
S, B B AR RS 9 MWS = nZVI BE1T XPS 3£
e RN 3 s . NI 3 (a) AT LA i

MWS —nZVI i 76 K EE A4 Si.C.0 Fl Fe 2,
3(b) & MWS — nZVI 1 Fe [ &,711. 3 eV
F1724.9 eV BRI PIAHRIES> 52 Fe (1) 2p,,
2p, IEEARE™ . 719.9 eV I ELE 5506y Fe’ fY
2p,, S5 RE. PRI AT, ko vk 35 Y8 T B 41
T YOREM A, BAPKREM PG4 B s Ak A
Ji§ Fe (1) M4 28840, B3 (c) Bl Ce (D)
DLW MWS - nZVI £ Bk Cr( VD) fgad # i, Cr( VD)
TEWE 30 Fe T B SO 7 Cr (I

~

P
=
Si2p Cls

URSSE R

600 800 1000 1200
255 BeleV
a. MWS-nZVI 4xi

0 200 400

/ Fe,0y——m

5 JEE

720 715 710 705 700
i ikleV
b. Fe 53U il%

740 735 730 725

Cr(1) €10

=
=t

Gial

585 580 575 570
4t iikleV

c. MG Cr o1&

600 595 590

B3 MWS - nzVl g XPS Ei
Fig.3  XPS patterns of MWS-nZVI
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