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ARV 1) B A RIS . R . RERR =4, FORHE pH MEN 12.15, BERMEMBIE; B NERE
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TR AN 2 RV VR P AR B 32 Ak 2 R RO B s ] o AT S ANVE S S A e A B, Ko S [ B A R A
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BRI = | N7 N 1 B2 98 B b= 1 s S L B S )
L AR E AN AR ], 75— T IR
WHot. Bk, JFRE S EE R AR L, A A
TH B E SRR SRR AL B BR . A
SCHIFFE T AR LA . ANV . pH B N TR A
BAT s AR, R R B T B - R & AL
A (SEM-EDS) X 5285 HL - R A (XPS) % e it
T 5 ANV FL IO Y SRR E RO P S R AR R AT 04T
R T A BRI . S BNR L FEE(TCLP)SES:, 8
AN TN s )RR E AT RS

1.1 KM

SEZHG H R FH () S A AN VA B LN R A IR A,
S JEAN I TR 7= A2 TR A T 22 3 A el R e o a2 B ik
ZIEARBN) . ANVE L TR L BIE B N 2045 2 AN
[FPRLAS ANV RE i, BB R & .

BB S8 A ) WP AR N (NaAsO,) IR AN LK &
¥)(NaH,AsO4 7H,0). hBR(HCl). S AL #(NaOH)
S E BRG], NPT Al RETE B R AL 2R A
Al)e ERMERTET, HEETKERERELE 100
mg/L (1) VR EREA T AR BRI W, TICE 2 mol/L 1)
HCI A1 2 mol/L NaOH 14 pH % .

1.2 #RISRAE

SEIGETH] Autosorb-iQ-C 4= H W H /AL =W B 43
IV GSIES Quantachrome ¥ #% 2 #] 4 7 [1)
ASIQC0004-3 A1, FRA & r LR AR . frill 2%
fF: MRFLBR TG 3.5~5000 A; LHLRHIAR >0.0005
m¥/g, HIREES 1.33X10°%Pa, —196 C, Ny /E N
MHEEIRLR: X SFRATHACH H AR ER 2R A 24 A4 72 1
Miniflex600 BUATHHAL, R HTANE VAR RS, Ao
MR HHTh®E 600 W, EHIE 40 kV, EHR
15 mA, ESHAR CuK, H4k, 20 TG 10°~80°;
1o 73 B HUERE & & B T R R G A (ICP) 48 ]
AR PQ 9000 AL, RISRA KAk As TR B &,
K&t wKSER 160~900 nm, 8E 73 #E%K 2 pm,
JeH A FEE 3 pm, KINEEHEE 2 pm, EOGIE A
2 0.003nm, THE 700~1700W; X 5% HLTAEREAX
(XPS) 3% E FEER /R BHE A 7] A4 7 ¥ K-Alpha 2,
FHSR AT RN R JE AN R IET G R AR S5 T
REIE, RAE N = TAER B A N 2 X107
Pa, X &I A Al K, (Mono Al K,), it &N 1486.6 eV,

6 mAX 12 kV, HILA/N: 400 pm; FFEH R NE &
ST R RERL(CAE)H, Ak #iEEE 100 eVv;
AR IEAE N 30 eV, FHERECN 5 K, FFEUUR
75 9% C 15(284.8 eV NARHEAT BE A IE . AT
EYBL(SEM) N 22 FEI A 54 72 ] Quanta 200 %Y,
FH SR AT SOSEHT J5 ANV IO TSR, Rl sk &
HZ% 6X10* Pa, fKHE =% 13~133 Pa, HIEAS
133~2600 Pa [R5 AF T, fnid B %9 200~30000 V, i
KAEHGER 25~200000 £, 0 #F%4 3.5 nm, FIH
ETD #8H1 BSED Rk A7 Rl , X it £k g 14X (EDS)
s& EDAX Genesis 2000 %, GBI 2R <131 eV,
Peltier ¥4 f5: —5~50 ‘CIZH0 T XHRE AT AT .

1.3 FREASCLG
1.3.1 AWV RLAE X B A (1 5 e

¥ 5 g Kifesr N 380~830 um. 250~380 pms.
180~250 um+ 150~180 um. 75~150 pm. 48~75 um [¥]
S BN pH A 2.5+1+ 50 mL 100 mg/L [¥)& iz
W(As(IID) As( V) 4T i B TR K 3R 3% 46
H1, 4% 180 r/min W% ZE ¥ 300 min, HUH fEH AR
9 0.45 pm FIFCFLIERSEATIEE, H ICP W& FiEH
HRRIR L, TR EATIRER , T8 347 2% 3 R AT
T (V)XF B BRAB AT TR, #220(2) X MV PR MR B 5
BT, RS E 3 A PATRE M .
R=P0=P) 1009 (1)

Po

p :(Po_Pl)V @)

m

Hor: RNERRE; py NKER IS T RIVIGEIKEE,
mg/L;  p A F A9 Ak BTG 7K A o R S T IR
mg/L; g, NIRRT S, me/g; YV INBERIIA
B, L m NRBER&E, g.
1.3.2 X F 0 R )

B 75~150 pm (AR 1. 2 3. 4. 5. 6. 7 g,
Sy HITBN pH 4 1, 50 mL 100 mg/L {25 Rl v 4 7
M, EEREAMT, L 180 v/min MFHEIRY 300
min, HCHEHFLAEN 0.45 pm BITSALIERE AT IS g,
FICP & FiE v P vk B, SHEE g TR, +
PR JE AT BB RAT . ()X B FRRIAT IR, %
Q)R R Pt AT VR, RS E 3 AP
ITHE.
1.3.3  pH B0 4 Bt (4] 5 )

FEANA pH 264 T8 75~150 um. 5 g FOARTE HN
pH A 1, 50 mL 100 mg/L )& Ry, 785 IR 1
T, LA 180 r/min H4%I#HR% 300 min, HUH 5 LA
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N 0.45 um (LIS EITIEDE, FICP & FiEl &1 M4
PRI, SIS AT IR, TR AT S R A Table 1 Chemical composition of steel slags

F A RN ZBRRIMAT IR, 3% 30(2) XM 1 B 7 Composition Mass fraction/%
BT, FHSRVOE 3 AT MgO 5.521
1.3.4 IS RSV B ek 1 S Pl Sio, 9.511
# 75~150 pm.5 g AN pH 79 1,50 mL 100 SO, 0.865
mg/L (& EHR T, EERAMT, BL180 r/min (1) Ca0 43.561
#5104 204 30, 40, 50, 60. 70, 90, 120. V,0s 1646
150~ 180, 210, 240. 270 A1 300 min. HH /5 HfL&E MnO 3336
9045 um (OBFLIEBEHETIENE, ) ICP WIE il S0 0.031
HRR PR L, IR TR, TR AT H R ALO 1547
HiR () R BAT I BT, 43R AR R B 2 o '
I, RSB 3 AT TR P05 3939
K,O 0.02
14 BB TiO 2823
{4 35 AR R HEF (6 (U.S.EPA Method 1311 Cr205 0.344
Toxicity Characteristic Leaching Procedure (TCLP)) 43 Fe,0, 26.792
BTk, S RGERGH G AN AT SR AR, 7k Nb,0s 0.024
N: fE 1 L X F/KFIMA 5.7 mL (IKEEER, % pH Total 100
WA 2.88+0.05, il &EGEA], RIERKAEHN 0.4~
1.0 mm JBEFRAH 5 I ANVE 512 2575 AR L 1:20 2
(PR, AETIE K VAR AT BLEE A 180 rimin 455 ® : 3
18 h, SEAGFIEEE Ve JE2E Bk T i uE, Ik i °o—GS
JEWE, P ICP SR L j s e,

2 HRE5E

2.1 WBREARMR

EE R AR B 48~75 um (AN LR AR N
2.245 m¥/g, HAEANFEEMLRER, AT 55K
R ES T4kt R XRF SHME AL 2 4 AT 2
M, WK 1 FR. HR 1ATAL, AE R 3 B2 R
J& CaO. Fe O (BEMM). SO, MO, E&HH /D&
1E 5%LLF ) P,Os« MnO. TiO,+ V,05. ALO; %%, i
PETE B E w(CaO)/w(SiO,+P,0s) AT KN HAE K Z1H
3.2, HR4E MASONPUE H IR K A9 s 8 A /N T
1.8, THHE RN A 1.8~2.5 Z 1A, bl (s
KT 2.5, RIAIFTIE FH BANVE A i AN

FIF XRD H1 SEM 43 #1447 AH 2 BRI T
I, W 1 BTN . I 1(a) ] 01, 75 260 24 22.83°.31.48°,
32.91°, 42.1°, 46.5°H1 57.9°FFAERTHHUE, XoF B IHIAH
NEERR —AE(C,S); £E 20 9 11.9°.24.03°.32.05°.32.9°,
34.28°. 36.2°. 37.6°. 46.7°. 49.2°. 59.2°F1 60.7°%F El1 4470 XRD i1 SEM 14
TE AT STV R A N BRBR 5 (C,F); 7E 20 4 32.3° Fig. 1 XRD pattern(a) and SEM image(b) of steel slag
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H 32.9°FFTE HIAT S Wt I AR P AH R IR —45(C5S):
7E 260 4 32.99°. 42.01°F01 54 . 3°FF1E (A7 5 0 X6 S 140
BRI 1 (Mg,Si0y,), IBTE 20 F 17.9°. 33.4°A
46.68°4b KL T BRI 5 (Cay(ALFe),05) L& W, M
W R PRI /NI BETT LA, FHb DR RRAS P AH B
%, X5 XRF ju&MAH—5. E 1(b)F#H#E SEM
TR BB 9 22 FASCIR AT 260K, KL FE R/NAS
B, HONRERR —45(C5S)s 75 L o0 A1 3 BT 0k,
HRAREN, IXEERERR —45(C,S); [FIBT AT 0L, 2RER
FHI(CF)TE C3S. CoS SR M7, B RUE S A
AR

AL, HR CEIRRYE P ENE, GB/T 15555.12—
1995) XHME F e HEAT T, FHR MW pH (EE
F12.15, BiEESR, BA—EEmE, S+akin
(GB 5085.1—2007 ) 5% J& it P4 £ [ 142 470 1) 48 il
12.5, HARE S @Y LS T fa R 7 54 AR o

N E S AR IR A A R A 2 2E T S 1
AP, s T AN AT DL I 2 S R A PR A 2
Bk A et AR A R R SR A R S, lndE
A AN AL B IRt T iRAe, [ RS 1B
T RSCA o

2.2 NERREITA
2.2.1 AL T 7K VAR A e B ok £ 5 T

LA AN Bt B 7K VA R AR R 2 M G0 ] 2 BT
Bl & BB R RN, AEXT As(TIDFT As( V)BT 1
ERRFEEI BT KRTE 75~150 pm JE [, A
Xt As(ITT) &5 T 11 2 B 5N 85%, 48~75 pm B ik # 5 K
(90%). HNHEXT As(V)E T EBRECRELRT As(T)ES
THIEBRBCRYE, 1E 75~150 um i, EEREN 88%,
48~75 pum Bk B £ KAEH(93%) -

ERATER/N, HRIAER, MR R
FEOR, DRI R RSS2, 5 R TR
R 7S 300, fE A& 7 R, ki
380~830 pm JE/NZE 48~75 um I, M REHE M 0.45
mg/g MMZE 0.90 mg/g. X T As(V)ET, FRifEMH
RN 0.55 mg/g BN ZE 0.93 mg/g, EHLH AT As(IIT)
B ] (1) 1 5

R 30 35 e S R A A B R B R A S AT
T B BLBR RS, SR AR AE KR, o
MAEA SRR, ISR AYTIE RO, AN
e 0 5t B AT FH 32 S0 T e 25 e PR A A 5 48 P o
RSEIL, MU SRR a5 A KEM
AN, HEMIEBRIREG S, HR R T 5%
A PR T A R AR B8 - AR R AR 25 5 TV B A it B 1) P

RS PTE R RS UUUE AN P (R S AL ik N TR TR
J&, HERTHNE &5 A A KT UK & &8 A sl a4
ey, AT A KE—OH ], MERE T
AT DL RS 1) PO AT AT A H 1T Bf

BRA fE AR E IR B R SR g R oR, BB N
RIS/, A5 IR BRI . 7 As(TTT) LB S 56
RS RIS 380~830 wm [KIANTEE A 138 B
N 0.45 mg/L, T B SRR 48~75 pm BNV H il (197
HEBMERRICE 0.2mg/L, AT ARl Y4 mbaiE
GB 5085.3—2007) EH 5 mg/L, J&TF—MEAE
FW. TAE As(V)BE LB, BRifEME 1R
PEREE ARG . 45438 2 L&k &Y m izt
(25 C)RTLAE H, A VA A BE B M B R R T 1 1 3.
PR R AR T, D LI AR AR B, BTLAR
HEB PRI,

MNP 2 HH A AR R o e g [ 5 L e
BT DUE B9 P W B e B 6 R AR (1 i T 3
K, SR SIS 5 AR AT IR, [ 7R
ORI LR BRI gk TG R, IF H As(V)EE As(IIT)
(1 [ L3R AR B, X SR EE R AR, X2
AT T S R e AR R A R W R R ik S HLAT AR A
YIS TS DI R EE N 2 FT7R).

Fz2 LA WEREQ2S C)
Table 2 Arsenic solubility in the process (25 C)

Material Ion state Solubilily/(mg-L™")
Ca(AsO,), +3 900
Caz(AsOy), +5 130
Fe(AsO,)3 +3 Trace

FeAsOy, +5 0.15

2.2.2 RS FH RS K VAR R RS R 1 5

K 75~150 pum FARERT 78 T A0 F o K VTR
W B R, S5 R 3 BoR. Bl IR A R
Hn, RS R AR, UHERR S g i,
W As(IIDE TR As(V)EFELBFRIEE] 96% 4
Ao BEAE ANV SN, AL BRI RS N IR
BRI EE N TGS, R T ERE T HER
PRAERLE 1) 5 mg/L R o 78 ] 1A 7 e B — 52 1Y)
FAEN, BENESENEZ, GrNERT AsIHF
As(V)E i e & 2N RS, (iR H s
Ja, R [EE T e i b R, AR D E
AL ) P R B N TR

RS AR A 7 TR, AT N7 PR 7S o i R ik
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Fig.2 Effect of mesh number on A 1 of steel slag i lution: (a), (¢) As(IID); (b), (d) As(V)
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Fig. 3 Effect of dosage on As removal of steel slag in aqueous solution: (a), (¢) As(II); (b), (d) As(V)
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223 pH {E MR B (1) 82 e

IR pH X ENE BRI S & 4 B, o
OB P PRI  SXo 7K A )38 2 6 AR 5, 7E13 %72 1Y) pH
JEREI(1~12) 5T As(TIDAT As( V)R EA 8RB % .
BT IR MRS, BT pH EHALIR /.
SR PV 5] 2K AR pH HIARAL, IXRECAR T i
BT HAERS. MEFRRibEe /5, 7€ pH BRI
IR T As(IIDFEELL H3AsO; TEAAEEE, X
T As(V)EZELL H;AsO, F1 H,AsO, IESAETE, 24 pH
- ER, XF As(I)FEZ L HAsO;™ Fl AsO3 fIFE
BAAE, T As(V)EELL AsO] TEAREET, DX
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TR H S R e v T I B R A
GeR &, pH MR RRAL H 50 E 7RI 44EH,
AR TR Ak, PR 32 Z a5 CaO.
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T T £ O o /A Y R B T s e an B S B
BEE I A ZE K, AR As(TTD B 1A As(V)ES 11
ZRRAMER I AR S, EWIIAR, RS %
B BE (0] 5255 b, W 2R BN BE L, 1E S IR,
T 7 L PR BE I (A KA 5218, 2R BN P22,
AR FIRMCPEDRES, BoRl “PosmR i, 218°F
7 . RRRR R EE AT DUE R S KR
R R B TR A (ARG, R N, X R ER
DRI A TE 35 PRI B T PR 5 BV T A 2 3 S 3 o PR
ER, MTE RNk B, BEE R R3Emn, @i
5 RONL R B BN WG I, R R A T B AR e
FTOR BB . As(IDE A As( V)BT R H

115 0.20 =
(b) 'y
110} 3 )
I v L\l/%\évl/%\l/% lo1s £
Spsp 00 2 T L T g
P T~ &
2 E
— 100} 0.10
< [}
2 i~ =
%%///I S 2
. 10.05 .5
90} 2
Q
0 32
85 : - - : :
1 3 5 7 9 1
pH
1.05 100.0
©) .
) | B
\-99.5 =
1.00 8
] 9. g=
T 199.0 5
‘i % % % i %\%\ /%\ <
0.95} % %/%j S
1985 %
=l
(5]
=
0.90 e 98.0 =
1 3 5 7 9 1
pH

Fig. 4 Effect of pH on As removal of steel slag in aqueous solution: (a), (¢) As(IIl); (b), (d) As(V)
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Fig. 5 Effect of times on As removal of steel slag in aqueous solution: (a), (¢) As(II); (b), (d) As(V)

BEVERUEAR R o E7E X Al 25— P W B 25 2t B T I (1)
ST 0T, AV Xl B (1 ] 5 5 B 5 ) 7
SRS, I H RN E TR R S AR e .

R P WL B 2 77 25 B4 7 3 0 7 s T o 0 s I o 7K
T A B A, SR P T (PSO YRR B SRRk W B 5 g
%, SRR R IE TR A IR

t 1 t

= (3)
q; kzqez qe

Hrr: g ARRIZWELEFHN 1R EE /T, mg/g;
q, AR B2 ANVE AE 8 B IS 8] (min) )W B 8 7T, mg/g;
ky AR B2 4L, g/(mg min).

M5 AT DLW SE SI7E R B s S T4 J FR) -+ T L 20
W, BN g T R, I T 4H N Y
BNV R THI AL KRR Ao it PSO BEAL 74, 1
I R )2 A IR AP IR, X ARG WP 2
EH T 52T B AR R R B B 5 AR Y, IXEEE R
P8 R B R R4 W B H - TR R A AR . BT
B4 9 55 BRI B AN [ 6 T R B R A 2 DT MY [
WA, SRS TR T AR E A, IR LT
WAE 2.3 H T DT AR . PSO A2 HE S
(RAH SR R SR 3 R .

R3PSO BRI AL BN B0 7 2 AR B i < 24
Table 3 Adsorption rate parameters for adsorption kinetics

obtained from PSO model

k2/ (Ie/ 2 qe. exp/

As 4 . - _ T
(gmg 'min’)  (mgg) & (mgg )

As(IIT) 2.102X1073 0.848 0.99975 0.840

As(V) 2.791 X107 0.978 0.99992 0.970

ME 6 Al LUEH, kR0 R R (R =
0.999), UiHA T IXAMEALE S As(ID)E A1 As(V)E
THITEFE, HIEEWREE A 100 mg/L I, ~PA7IHAS I
E A BRI AR, U5 B AT DA B 25 R K AR R )
T, DUk B AL RS LKA H

2.3 MEREHIES AT

NI TRV E BR T S A T R IR PR L, AR
I A v e S TR PR PR KA R S ffizK A, R SEML
EDS A1 XPS W 5% it 5 XV I RO T30 70 2% 4L RCRT
MDA, IRRNEBALEE . a5
B PE R K & Ry 12530 mg/L, pHIEN 1, FESH
Tt BRR S/ (1 HoAh 4

7 B AL AR SEM 15, M 7 Hmr
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DAE H, ANHEDRAR A A 20, A7 KAk IR AN
R /NERIHEE AL EIRIRY, X5 ERMNEE
(LB 1) AR ZE o & A —L8/NIORL I3 A 7E
RYIRIBTT,  BIEEPD2 H/NBURLHE B AE K SR AR IR
PIIE R o JCER EF S R 7R Cay Fe Al As 73 Aty
5, XU WA AE SRR VR 2% A T I A e A o AN 1
VA AR A 5 i T DR B, AT 32k 38 o 2K A v
(¥ H
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Ca(19.03%)~ As(1.68%), XF H AT W 573 1155534
RIEH CaSO, M1 Cay(AsOs), 4L /NG 1 [4] 5
MR THRCN 0(69.66%) S(6.07%)- Ca(6.52%)-
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Fig. 6 PSO adsorption kinetics of arsenic adsorption on steel slag: (a) As(I); (b) As(V)
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Fig. 7 SEM image(a) and element map scanning distributions for steel slag after treatment of contaminated acid solution
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Fig. 8 SEM images((a), (b)) and EDS spectra of steel slag removal of arsenic-containing waste acid: (a) As(I1I); (b) As(V)

CaSO,4. FeAsO; fll Casz(AsOs),o 8(b) AT 7~ AN 2=
bR As(V)E 05, FIRE, xR
BRI AN INFURL () AR HEAT R T . R FRIR
F AR IR 2 R F 4L BN 0(66.03%) « S(15.44%)
Ca(17.09%)~ Fe(0.32%), XF FHIEATVIAH A 15 04T,
RINFEH CaSO4. Cas(AsOy), FIZ/LEH] FeAsOy; /Nl
K B R R 7 H A 067.17%) « S(5.01%)
Ca(6.26%). Fe(6.10%). As(7.17%), *tHIEATH0H %,
SR, RILEH CaSO4. FeAsO, Fll Caz(AsOy),.
Fo R SR AR T LI B L3 a8 Nk,
T A R B AR 5, SR BE T o N R A (1)
B, INEURLI AR R R 6k T SR IR IR )

L, BRI A S TR KA A
FBS RSN AE R ML K AR R AR T TR S
S, A ERAN A I N, I HLAE
Fe RV T T ) JRy S I AR S AR N 1 4R
T PR B R =N B

BRANES E AV -
FeO(s)+2H ' (aq)=Fe*"(aq)+H,O(1) )
CaO(s)+2H " (aq)=Ca’'(aq)+H,0(1) (5)
CaO(s)+H,0(I)=Ca’"(aq)+20H (aq) (6)
Fe*'(aq)+20H (aq)==Fe(OH),(s) (7)
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6Fe(OH)y(s)+02(aq)==2Fe;04(s)+6H,O(1) ®) itk — ARG B S AN R S S, XU S
4Fe;04(s)+0,(aq)+18H,0(1)=12Fe(OH)(s) 9) IARE AT XPS 43H7. B 9 B AANEiER As(IlD)
Fe(OH)s(s)+3H"(aq)= Fe*'(aq)+3H,0(1) (10) A As(V)JEHI XPS 1% . B TE 280 eV, 532 eV.347 eV
NI 8% ) i) 45 A B oK N N JCE o
. N Ji8h, £ 102.08 eV 152.08 eV 624.08 eV 712.08 eV
Fe aq)t AsO3 (ag)FeAsOs(s) (M) W3 4 7 48MHE 5 IR R Si 2p. S 2. M 2p. Fe
Ca®'(aq)+S0; ™ (aq)=CaSO4(s) (12)  2p3/2. 78 K 9(a) MI(b) i H BT RERH 7T 1 As 3d 1
3Ca’"(aq)+2 AsO3~ (aq)=Ca3(AsO;3),(s) (13) 9(c) AT AN L BR 7K AR T As(TTD B ¥ J5 1T As
Fe**(aq)+ ASOE{ (aq)=FeAsO4(s) (14) 3d XPS Kilt, 1E 42~48 eV o] WA= g, JRT
B A4 LI NER RE B A
30 (aq)+2 ASO™ (aq)—Cas(AsORs(s) (15) As(IID & 5 £ ﬁi 3 FVE T 5 I iR BE AR R 7
W, RN As(V)E TR I RE . it ilG
F4 HUHEN EDS ST Ja, SERWE 5 Prow, Hf As(IDE 7 i mEm
Table 4 EDS analysis of steel slag 87.37%, AS(V)%%E"]‘”%E*R 5 12.63%. & 9(d)}5ﬁﬂ—<
Sample Sampling Mass fraction/% RN R ER KR As(V)E IS As 3d XPS i, 3=
poit 0 S Ca  As Fe BN As(V YRFEEE, JErit As(V )RS TR
As(lll) 1 61.24 1395 19.03 1.68 - 82.67%, EMEMNE R HINT AS(V)*D AS(IH)#@E‘L
2 6966 607 652 73 673 Z, TR YR TNV B s 1 (R R I e R 1 1)
vy L 060315441709 =032 LSRR, Fe M Mn (BB LI As
2 67.17 501 626 7.17 6.10 EALIRJE
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Fig. 9 As 3d XPS spectra of arsenic removed by steel slag: (a), (c) Corresponding to As(III); (b), (d) Corresponding to As(V')
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Table 5 As 3d binding energy and relative content
Charge state Sample Ion state Joint energy/eV Peak area/% FWHM/eV
As(IIT) 44.80 0 1.50
Steel slag
As(IIT) 44.01 87.37 1.50
As 3d adsorbing
As(V) 46.29 0 1.50
As(1I)
As(V) 45.29 12.63 1.50
As(IIT) 44.80 0 1.50
Steel slag
As(IIT) 44.01 17.33 1.50
As 3d adsorbing
As(V) 46.29 0 1.50
As(V)
As(V) 45.29 82.67 1.50
213/214: 147-155.
N [2] LI Xun, ZHU Xing, QI Xian-jin, LI Kong-zhai, WEI
3 g

1) EEENE 3 BN N ERIRAS . FERR A . ERR
=45, BEADENEREMERERY, HR R
pH MM 12.15, BPEEGE, BA—E MR, BB
T (GB 5085.1—2007) H X Ji il 5 6 PR 77420 1) 4 )
fH 12.5,

2) AR KA AN SR BR AR R R, KA R
i1 28 i A5 R4S Rk N BSOS FH B D i . ARV R4S
1 48~75 um Z A, ANVETE As(IIDFT As(V )7K{Ak
Bt 2 ik F] 0.90 mg/g F1 0.93 mg/g. AW I B Bk
5% pH {E ML /N, 78 1~12 1) pH JEEI, B9
B (¥ e e 8 e e i1 2 A v o, ) i 52 I 31 99%
BN 1553 KT RN AN IR B AT R 52 A ST R N e 4%
i, WA DTUE [FI B R A, AT SRR e A e
£,

3)  re A A S T 2 R R AR R R T A S
I AR R, 4N DL CaO B AL
KRR TR, AN Bk R s A s I
RJGBEGUNE, TR AR e 4% R (R A % 2 K 7 fif
Pl XL RHEUR B TR R T, A BFR e E
F o B v it 3 22 DL KA R As(TTDH AT As( V)T
L. RNJEARE L B R se s, mifrgiR
BHRT alEYEnFsME GB 5085.3—2007) ¥
SE) S mg/L, J&T—MFEARK Y.
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Behavior and mechanism of arsenic removal by
high-calcium steel slag

LI Yong" 2, ZHU Xing"2, QI Xian-jin"?, WEI Yong-gang"?, LI Kong-zhai" %, HU Jian-hang"?, WANG Hua"?

(1. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization,
Kunming University of Science and Technology, Kunming 650093, China;
2. Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,
Kunming 650093, China)

Abstract: Based on the analysis of the composition and leaching characteristics of high-calcium steel slag, the research
on the removal of arsenic from the solution using high-calcium steel slag was carried out, and the arsenic removal
mechanism was also explored. The high-calcium steel slag is composed of calcium ferrite, dicalcium silicate and
tricalcium silicate following with pH value of 12.15 in the leaching corrosion test, revealing strong alkalinity. With the
decrease of slag particle size or the increase of slag dosage, the arsenic removal rate increases gradually. When the
particle size of steel slag is in the range of 48—75 um, the removal amounts of As(Ill) and As(V) in the solution reach
0.90 mg/g and 0.93 mg/g, respectively. The pH value has slight influence on the arsenic removal rate. The arsenic fixation
rate reaches 99% for arsenic-enriched steel slag after reaction. It is found that the arsenic removal in the solution using
high-calcium steel slag is controlled by the chemical reaction rate. When high-calcium steel slag contacts with
arsenic-containing solution, arsenic ions can be adsorbed and precipitated simultaneously to form relatively stable
arsenates and arsenites of calcium and iron for the removal and stabilization of arsenic ions in the solution. The leaching
toxicity of arsenic in arsenic-containing steel slag is lower than 5 mg/L, specified in the “identification standard for
hazardous wastes GB 5085.3—2007”, and the products are general solid wastes. The high-calcium steel slag is suitable
for the harmless disposal of arsenic-containing acid wastewater.
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