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Pilot Study on Pentavalent Arsenic Removal by Coagulation and the Strengthening

Effect of Flocs Recyding
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(State Key Laboratory of Pollition Control and Resource Reuse, Tongji Univesiy, Shanghai 200092, China)

Abstract: The pilot and bench scale studies on pentavalent arsenic removal by coagulatbn and the strengthening effect of flocs recycling were
performed. The results show that above 95% As(V') in the raw water exists in the form of dissolved As( V) . Furthemore, the removal
eficiencies of dissolved arsenic and total arsenic by mixing, fist flocculation, second flocculation, sedimentation, filtration units were
87.92%, 6.18%, 2. 38%, 1.55%, 1.23% and 1. 10% 1. 83%, 2. 20% , 86.42% , 7. 38% respectively. Therefore, conversion rate of
dissolved As( V') into patticulate As( V') and the seitlement performance of flocs were strongly dependent on the coagulation effect, which
determined the As( V) removal efficiency in the whole sysem. Flocs have a srong adsowption capaciy for As( V) and the adsomption obeys a
second order reaction kinetics and well fits the modified Freundlich model. Flocs recycling can obviously promoted the As( V) removal by
enhanced coagulation and reduce the dosage of coagulant with recycling point set at rapid mixed site and recycling ratio at 50% .
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Fig. 1 Flowchart of pilbt scale test
: 250 ml. ,
NaClO 10C=+0.5C, 160  /min,
( 1). , .
1 As (V) 515 Hg/L..
Table 1 Operational parameters of main structures L2
20 min
3, :300 0 40 ¢ymin- !, 2
5 min
) 25 mm, L3
0.5m, « 1.5h As (V) Naz AsO4* 12H,0 ( )
Kg= 174, 0.5~ , 1% ( )
1.2 mm, 70 cm; 45
cm 10 i h ’ 1d
(PFS,
1.1.2 :176 g1, 1.52).
PES .
[13]. Fe' 1.4
2
Table 2 Charactenstics of experimental water
UVas,
/NTU ( CaCO; )/mgL! JmgL~! /C ol /mgeL~! /em- 1
27. 2~ 40 4 8~ 100 0961 1~ 1.2618 6.0~ 80 7.68~ 8 19 2.18 2.92 0.045~ 0.084
— (100 300 600 Hg/L) (2.
: AFS-230E
( : ). S . As( V)
50 mA, 270V, 8 mm, 92.56~ 121.50 259.13~ 326.73 546.0~ 737.1
(> 99.999%) 400 Mol PFS ( F ) 46 10
ml/min 1000 ml/min. mg L, As (V)
, 0.45 Pm 75.60% ~ 84.70% 90. 37% ~ 94.89% 93.01%
HACH N2100 ~ 96. 46% , ,
X . PFS )
: © , PFS Fe( 11
2.1 As (V) ; @ , PFS
3 As( V) As( V)
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Fig.2 Ranoval efficiencies of As( V') by coagulation
2.2 As (V) .
As( V) , As( V)= 560 Hg/ L, PFS
, ,As( V) = 10 mg/L.
. (24 h) , ( 3).
3 ,As( V) , 95% .
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Table 3 Distribution of arsenic removal in the treament process
[VeeL” ' /% BpLl' /% UL /% [UgeL' /% Mel! /% jUeL™' /%
560.3 - 554. 15 1. 10 543. 2 18 531.61 2.20 47.39 86 42 6 05 7.38
533.39 - 64.45 87.92 31. 49 87 %2 18.79 6.18 10. 53 2 38 449 1.23
2.4 As( V) 27.5
\Y 25.0 - - — %
As( V) 225 A
rk"/“—
. As( V) ( 5). 200
o175
As( V) 3 : 0~ 20 min g 150 - .
As( V) 2 12s S
> S 10.0 - ./-1;':2344—‘ = Fe’*=7.5mgL"!
80% ; 20~ 120 min , 7.5 [ As e—e—+—4—0—4—¢| & F* =150 mg-L"
5.0 | - Fe** =30.0 mg-L™!
, 120 min As( V) 25 N
27 . IZ) . 0 L 0 15 30 45 60 75 90 105120
92% ’ mimn ? 0 120 240 360 480 600 720 1380 1440 1500
As( V) i i /h
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( 4) : Fig. 5 Adsoption curves of As( V) at different flocs dosage
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Table 4 Kinetic parameters for As( V') adsorption at different flocs dosage FeO( OH) 00 +H ( pKa= 9. 0) ’ pH
[ 16]
Fe¥ de kX 1072 ky x 102 , <9 , As(V)
r - )
[mgel” ! [Mgemg™ ' /mimr ! [ mge (Hg® min) - ! H,AsO;  HAsO; (pK.= 2.19, pK,= 6.98, pK .=
75 25 581 6276 09196 6. 082 0.9504 11. 5) , ,
15 22 381 2904 08732 6. 738 0.9465
30 14 939 14095 08311 18. 420 0.9706

Ereundlich
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Fig. 6 Isothem equilibrium of As( V) adsorbed by flocs
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Table 5 Fiting parameters of three adsorption isotherm models

r2

Langmuir q,= 42 0345 b= 0.0103 0. 89262
Freundlich K;=23896; I/ n= 0.460 7 0. 98021
Freundlich Kim=127641;1/n= 02544 0. 9400
2.5 As (V)
As (V) ,
, As (V)
As (V)
s (V)= 600 Hg/ L, PFS
=7.5mgL, 0%
( 7). ; ;
As( V)= 600 Ug/ L, PFS= 7.5
mg/L, 0% 50%
( 8).
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Fig. 7 Effect of different flocs recycling point on As ( V) removal
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