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Adsorption Characteristics of Arsenic ( V) by Active Fe-Mn Bimetal Oxide
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Abstract: The study was based on active Fe-Mn bimetal oxide filter prepared in the process of
chemical catalytic oxidation filter in pilot scale, focusing on its surface characteristics and adsorption
properties of arsenic ( V). The results showed that pseudo second-order kinetic model ( R* =0.922)
could describe the arsenic adsorption process by active Fe-Mn bimetal oxide filter very well. Meanwhile,
arsenic adsorption isotherm fitted well with the Langmuir equation (R* =0.971) , and the maximum ad-
sorption capacity for arsenic was 11.94 mg/g. The pH,, of active Fe-Mn bimetal oxide filter was around
2.5. The normally presented ions in natural underground water had no obvious side effect on arsenic ad-
sorption by active Fe-Mn bimetal oxide filter except for carbonate. In column tests, groundwater contai-
ning arsenic 200 pg/L and 280 wg/L respectively was used as the feeding solution, and the arsenic con-
centration in the effluent reached zero, showing a good removal efficiency of arsenic.

Key words: active Fe-Mn bimetal oxide filter; arsenic; adsorption; kinetic model; ad-

sorption isothermal model

EL2TH: BRESMAITRIRF(2016YFC0400706) ; ERBARZFELSFEITE (51278409 ,51308438) ; [KFHE
BARZEMPRITXTIE (2014]7015) 5 E RO R & IR (CSCEC -2014 -7 -32)
BEEE. &K E — mail ; huangtinglin@ xauat. edu. cn

.58 .



www. watergasheat. com

ROWL, S AR A A A R SRR I TR A RE AR R

AR5 HTH

i e — PR 5 Y, W FE B R AT S LA 44
A A KEUEYIR o SR R 2 E R X
FRAEAE R TRTI A 5 e 1 ) e, kP
WS LTS & 7 S5 Hb 3 % Bk A K i v =g 3
S5 MR DAL (WHO) 7E 1993 4EMETT IR ]
AR TRRUEH K 1 e B A 50 pe/L IR Z 10
we/ L[] i 6 [ (U Btk B TR BLYE) (GB
17051—1997) HL5E , Pk K i 35 8 R 15 #8510
e/ L R BT MR VP 2 B
BOAHT R A 20 AT A s b sy R
T BAAEIEES  ALBRFEY) A LS A T AR
S0 (A) Ak . i &R (5) B
AR BRI A& TR TS TR
TG A ALY o AL R 7, BLA R0 i AL 2 fik Ak
SALERE.

LRBUZEL 0% ) T A S b e B AP 22 b A
FIKCRIEUK , K 0 i A R B L S AR A A A
G R FE R Fe®t Mn®* B AR IR A AL , b A
it BE AR R B S A ) , i BR e b R T, TF
IR AL SBR[ A
Bt K po g a0 ik AR A R R AU
B SAR A ERRCR S BORERE S I,
FEERITRIG IR IS T W B B 5B As( V)
(RIPERE , H 0T IR B B 740 5 ) PR 22 HHEA 7437 o

1 MA5 %
1.1 KM SR F

TR SR FH ) 0% P e S A P DG R b i
RS 2 — A ARk, 445 2 T 1140 2 8 AT 5 R
PEIER R T, 1205 (120 BH) /17

As FRUEVE M HI NayAsO, - H,O (J3#r4k) Be i,
NaOH .HCl FeCl, -+ 4H,0 MnCl, . KMnO, ]} 447
afi AR 2 B K e
1.2 SsEfAE

pH (B F(E 455X pH 3100 52 ; % T P As e B2
ICP — MS & s R 2 A& ALY R 1M ¢ AL Zeta
HLASE A3 BT (S A o
1.3 BRSWRAHRIE
1.3, 1 T VEARAE F ALY B R A I o 2 2

RSB TR HIWIIR 4 0.5 mg/L fRF
200 mL B As( V) %W % 250 mL 4B, A
0.10 g 75 1 I8 5, A K ¥ 18 T4 35 B R [ (20 =
0.2) °C 150 t/min] 1. 4357 0.30 .90 .120 300 .

420 600,720 .1 440 .2 160 .2 880 min H{ &, &
0.22 pum P T 8 J5 I 5 ARk B, O FH 2R (1) 3R
FBIZ] As( V) B3 g, o
q,=(po —p,) Vo/my (1)

K ,po  As(V) IIRIIRWREE 5 p, o ¢ BEZIK
H As( V) IR EE 5V AR AR TR R s m, ki
AL T
1.3.2  IEPRERAE S U8 RS B i g B S5 TR 2

FH2 8 F /K WL il v B2 43 51 0.5.2.5,10.,20
50.80.100 mg/L [y As( V) IF# 4% 200 mL, il A%
A 0.1 g IEPEUBHENY 250 mL #ETEI Y, % B %
B, MAKBHEIRIRG IR (20 £0.2) C 150 v/
min ] H1, 24 h JFECEIEW, 4 0.22 pum JEEAIES
I A B, 9 R (2) TR Tt As (V) o I Ff
o

q. = (Po _Pe) Vo/my, (2)

1.3.3  pH {EXHEPEZAE A AL 8 B 52

FE 9 AREAR 2 B AGE 2R, W E Y
5 1 mol/L [ NaOH F1 HCI 575 pH {5y 2 ~ 10, %%
% 100 mL 255, 2300 A 0. 001 g 35 Pk g A
By, #E 24 h 5, M Zeta M0, 2 BTG TEVE
JEEY) pH,,. o

TR 28 FOKECH] 100 mL ) 4s ke B4 0.5
mg/L 1Y As( V) %W, A1 pHE R 4 ~9, WA
0.01 g JGPEUEME, % B2 B, A KA E AR
WPERR (20 £0.2) °C 150 /min] 1,24 h J5H
TH, P22 0,22 wm I8 55 98 i 00 A vk B, IR 45
4 pH,, ST pH B X 1 08 B Al R A4 R 0
1.3.4 A7 8 RS PR AL P D8 N A 5 i)

FH Ca®* Fil Mg®* 5 7% . Na, SO, . Na,CO; 4y
SV ) 85 B B R A | i R AR VA B8 43 S Dy 40,25
100 114 mg/L B, B 100 mL I AHEIEHE 5
] 73 SN HETE R 43 50 100 mL (%) ZE 48 7K il
JERBIEAK . IS HETE I As( V) bR,
HRIaG As( V)WY N 2 mg/L, A 0.1 g i
TEHR, B B, A KB E IR IR % R R [ (20
+0.2) °C 150 r/min] 91,24 h J5HUEE, £ 0. 22 pm
U 3t 08 I I e R
1.4 rhig

FE R b 8 VG 2 U RRBE T /K K IR s B3
JEKEE T 40 m Ab A3 R K , 285 — R B <,
GBS IEA R . i i g Bk

- 59 .



£RE HTH

T OE 2 K HE K

www. watergasheat. com

(1) CO, 4= pH {H, [l S 52 3 K b 35 i 4
JE KK BTHE bR AN T IR R 15 ~22 C,pH {H2H 7 ~
8, M E E A AR AR B IR E
BHA4~6.0~0.2.0~0.4.0~0.003.0~0.131.0
~0.076 mg/L,

UEAE BB WA ML, o 1.7 m, N
60 mm, JE)Z R 55 em, 3 HITENE)ZE EER S em, R
#B5.15.25 .35 .45 .55 em AbHUE . gk HE
IBAT 4 R A JERN Y L, BN 2. 67 kg/L,
dgy dyo 5> B4 1.50 F10.75 mm, R4 RZEL Ky, =
1.85( <2) , HoR M o5 A MR 0 B0 S Ak 1 24 1 iy
TGRSR AL IE I 2% e by R R i Y XRD
OIMTAE SRR W I A K AR
XRF [l 25 5 8 B, 37 M 0 5 v 42k L T 2R 0 il
i 74.86% 1 15.93% ) ; SEM B K- 13 7% JE R} 5 i
Rk HEA 5 L.

R ECK, O B KA D2 pH A,
TR FE B A R T 13, UE N 7 m/h,
2 %R 54t

2.1 BRSNS IERRTRIRME) HF
AR ALY As (V) 1YW B 8 ) 2 e 25
WE 1 PR,
0.8
0.7
—bD 06
éEo 0.5
= 04 ST
@ 03 — — B IIFA
Z 02 — S G
= o — R S
0 S(I)O 1600 15IOO 2600 25IOO 3600
t/min
B As( V) IR B i 2R h 2%

Fig. 1  Adsorption rate curve of arsenic by active Fe-Mn

bimetal oxide filter
HiPE 1 AR, I 720 min P35 PR R AR S AL ) g
TEERRRfE As( V) By R BT, 5] 1 440 min iR If ff 5
AR F
W FH A0 3R R B B Rz o A i 8l g 2R g o —
S TANAZ WAL i | e A A WA e
HE— NN 1 2F D REN -

k1
i =1 - e‘z.zozt

q.
el F o I RN -

(3)

Lok (4)
9. —4q, (.

T e o ok R e 30 OB P9 37 3R TR R A

RICRL N R R, H R N
q, :k‘ztOAs (5)

T, g Ay W R e 2 32 30) - A7 I 118 W o 2
mg/g3q, Nt N ZIH R 2 5, me/ g3k, D — S
S B3 32 5 2, min ™ s ky O TR IR R, o/
(mg « min) ; k; Ay UKL N 9B E, me/ (g -
min]/z) o

FHUAE 3 FBRI R g 45 R 0 A TG o 4
SRR, 350 i i A i 0. 68 mg/g I,
WE— BN 1 2R &, 2 0.004 86 min ™', FH B
W BN 0. 641 mg/g, R® H0. 869 ; #E — 2% 5l 2
FERLE) Ky 49 0.005 32 g/ (mg « min) , FE-F-fi7 0% bt
4 0.705 mg/g, R* S 0. 922 ; FOkL P 4 U AL (1
ky 90.0152 mg/ (g + min'?) ,R* 24 0.850,

PRt , HE 20 W B 3l ) 2R AT LB AU
TP AL DB W B 2 BR As (V) 193 )25
T o FIZBE AL G L A O R 86 o 3 X O
i, ELAE S G b A R 5 DR 3R A5 i A% 1 0 M X
As(V) W BE ik A% o A0RL 8 9 IO AL 40065 2 B2 4
% , DEIIZRE R A S Tl R B o AR i — 25 R
2.2 TEMEERSE AL 40 i R Ak e IR A S50 2k

I o 25 1k 2 8 S5 IR [i] P A T 2 B30 g i
Bt it i LT A A R AP RE A 20 W R 50 ) 75 e
(R Fe FOM B 25 6 o D ) R O R S5 TR 2 1) R
#5 Freundlich JyF2Fll Langmuir J5#%,

Freundlich 72— N2 5,

lgg =1lgky +nlgC, (6)

Langmuir J7 F2 U ANBRISHE S A5, O #h

1/g=(1/q,k )(1/C,) +1/q, (7)

2, q,, A BRI B0 2 T 5 i 0l R0 2 I
FR) VR BT, 6 1 8BRS 45 B g Freundlich MR 5%
B8, 5 R B0 R0 A S R e R BB P B A B
JEA K sk, Oy Langmuir W B 28 %50, 15 0 RE B4
Y& AH A 5% ;n, & Freundlich %4, 1/n, HAEY R &R
B, R/ IMUER T e B2 0 W Bt 2 1 520, 1/ 0T
0.1 ~ 1 Z [l F T W B, HL# /N B fE Bk -, R
T2 DU AW

P 2 Sl VSRR 5 G SRR IS As( V) 1
W BRI 2k o ST I B I DL 2 R AR B, A

- 60 -



www. watergasheat. com kOM,E L EREELS

a A

B A I JEL B TR B B AT

AR5 HTH

0 8 B, Freundich J7RE ky Ay 1.554 L/g,n, Ky
0.423 R} 3 0.962; i Langmuir J7 #2014 k, 4 53.5
L/g,q, ~ 11.942 53 mg/g,R} 4 0.971,

10+ o

T, 8T

0

E or
e
¢ 4r 2 £
= ol — Langmuir PG Mk
= / — Freundlich 175 i £&

40 60 80 100

VA e B2 /(mg - 1)
B2 FHUESKEESELYIRIEST As(V) MR ERL

Fig.2  Adsorption isotherm of arsenic by active Fe-Mn
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