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Arsenic (V) Removal by Granular Adsorbents Made from Backwashlng Re51duals
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from Biofilters for Iron and Manganese Removal “ =/
ZENG Hui-ping', LU Sai-sai', YANG Hang o YIN Can', CAO Rui—hual, WANG Yan-ju', LI Dgpgl,
ZHANG Jie'? ” | i A
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Abstract Grdnular adsorbents for arsenie removal (GA) mdde from the bdckwaahmg resldudls from iron and mangdnebe removal
biofiltérs for gro{lmdwater were characterized and Examingll as an arsenate sorbergt'l The “GAl were characterized by.. SEM-EDS
microscopy , XHray diffraction (XRD), and BET surfage larea measurement. The vesults showed ! that the GA had rough suifaces,
déveloped ‘pores’, andiwere mainly amorphousJ, with small’ fractions of crystalline quartz “and hematite. | The surface area of the GA,

whchIi consists of many mesopores, was 43. 8 m*“g |

The kinetic studies revealed that arsenate adsorption on the GA was described by
a p%eudo seeonds order kinetic equation, and<the F relfndhch 4s6therm equation fit the arsenate adsorption well ( R* =0.994). The
maximumyadsorption“Gapacity calculated by the Langmuir isotherm equation for As( V') was 5. 05 mg-g~'. Further studies showed that
the GA joperated well for As( V) removal over a broad range in pH from 1. 1 t0 9. 5. The coexistence of HCO; and SO?~ had no great
influence on arsenic adsorption, while the H,PO, and SiO;~ showed negative effects. The GA can be regenerated well, and 82% of
the original adsorption capacity was maintained after three regeneration cycles.

Key words : backwashing residuals; arsenic remove; granular adsorbents; characterization;adsorption
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1 0.194 0.193 0. 187 0. 990 0. 989 0.221 0. 995
10 1. 425 0. 651 1. 189 0. 864 0. 648 1.325 0. 944
25 2.301 0. 826 1. 894 0. 853 0.521 2.093 0.938

1) g6, 9 GAXTAs( V) 36 h W F &



174 2N 5%

B 39 %

W BEE et AR — AL 4G LA 3 2P BR  (OW R BT A
IKAH AR 3 R o 590 2 T ) — 2 (AR A A4 )™
Hr MR AR T, RV BT B QW B 5T DA R,
AP N\ JIURE P L b ) R A R TR, BT
AR BE 5 (SR AT J5 78 A% A5 o 4 0B 500 A s, B0
B SR B B 5 R B 3 A 0 S R B e T R R
TS AR B, 7ERE A I B oo 8 e W B S L [ B )
FARMR, PTG TR L2 T 25 5 b ST IR B
HE SR R A S 38— e ™ . P e A
[EE 255 Y < bt 3/ b = 27 N 43 2R ) SR <o
BRHY BE A 3 256020 Sl 3k — 2 Ty s ORI B 70 %
As( V) BN 2R 458 il i 72 | SR Weber-Morris 5
R R 8y A [ 2K (4) ] X 8l Jg 24 B 2E 47
WA

q = C+ kidtus (4)
Ak ANY TR R, mg-(g-h ™) 7' C A
2R TR A AL A

WIS g, 15 00 SRk O R I L T
U R Y o A 4 B o, R e DR, R ¢
R IR I o o 4% il A R EPEI’J"%HI']J@%_;'C GA
XMS(V)WWZJJJJ%&TE 5N A LS4
w6 iR B ASHER 2 thit, W8 @TE&%
S g, XTt %%%’%Bﬁé? WEED%?F'IEJIQI&-T"’%IJ
U e e 85 IR 7 0 B B B

%%Wﬁim%ﬁﬁmﬁ%%%ﬁﬁﬂ *Héé%ﬁ RIYITE |
0. 98 Plin Phegt 07 T Be 1&{4&&(\/)%?& =~

raﬁﬁ@A@WﬂT%M%%Wﬁﬁ%iﬁ%@?
SEELZN B RGBSR A SRR S R A A
TR G JEE A 8 K X 7 2 12 ) R A 3 DR R e

KA. TR, WA As( V) MR R i 15
Sy, W ER (K, =0. 067 <ky, 4, =0. 667 <
by o5 =1.170) . LIWIGR AR BE R 10 mg-g ™" AR FfS
SRR R, RN T 2 b W B 56 2 T R A7
WA, As (V) T2E AR B SR P9 0 A I B 2 N R
N HIRH T A WG K. BEE R As (V) YR EE (198
A REA S T HBE T G A W B T R B %
Iy S M2 o 52 17 e PS4 30 P B e ) 4 A e .
B 5 AR B, 8 r R B B B A, L Fl T R 5
PR S BEL T 448 R 3R T 2 057 g R WA o ot
AR

GA B 8h J1 2841 A G — 90 8h 12 J7 2
5 Weber-Morris f0k7 N4 BB #F— 20U, GA
(1) A BT 3ok 82 %) AN [] [ B 4 ) A o 328 23 ) 20 TR AN [
JFH,GA WM As( V) b R ip Al B Ak 2 W B i 72
DA S T RESE As (V) £E GA i K A PE Wk
W,EEEEV\]JEERJB?%%%,U\?%?U%W%&%i&f}' y

3.5
<& Imgg!

3.0 - O 10mgg’
O 25mgg’

25 = ———— YR R 2

g /mgg’!

PEIXE
Bl 6 BUhLp ARy AR £k

Fig. 6 Curves for the interparticle diffusion models
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Table 2 Intraparticle diffusion parameters for As( V') adsorption on the GA
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/mg-L~! /mg-(g+h) 7! /mg-(g+h) 7! /mg-(g+h) 7!
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