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W OE AR A SR (As) 15 IR E D B v HAEAL B A IR RE, BERR LA TCHLER ALY . S AR
TR B R A B (Fe. #kEh . Fe,04/ALO;) X & As V5 B #F17 M E fk, R AR (TCLP). H,SO,-HNO, Fl H,0 3 f'i%
PEILVEAL T4 MR As BB E RO s B8 T @ x5 e b As 45 6 2 R 25 40 A A 52 ), 0 6 d5c 18 [ 5 Tk pt
B, HEITECA KR AL . S5 RFE W, FeCl, [ 1k As (9 &R fe i, 3 B i B 3k DR A A [ A 3 43 0N 86.01%
42.02%. 58.87%. FeCl, Fll Fe’ 4b B AE 4 fit ¥ V5 I As 17 [ 52 Ak, B % M AL PE e BE 28 & be 4> SRR T
80.60% £ 38.13%. FeCl, 42 #F AE & 1 F0 % P 0 B 285 1) 45 & 2k 4 sl 2k SR K AL S AR W 45 & S MR B 8 ¥ 1k . CaO.
Fe’. FeSO,7H,0. Fe(NO,),-9H,0. FeCl, Fl Fe,0,,S; 4b Bt As(Il) A — & A ALVER o FeCl AL, As(I) 4
L i 77.14% K& 4 19.72%., Fe(OH),. Fe,0, Al ALO, 4b B As(I) K& Ak M A B W, Na,S-9H,0 4 Biffi As() (5 Lk
Th % 85.84%. i FeCly. /KU & B AF R & 38, 78 3 F 5k, 5T As (912 & 2 8 B AL,
23— FeCl, I HC AT & ORI 08 Tk U8 5 7k PR Be AT bE = 1009% I & [ i 2% 94 T 88— FeCly; 250% FeCl,+125% 7K
el ffi 3 FhoT kR R B R AR, 2000 113.81, 399.28., 347.27 mg-L!, [EFHRIIE T 97%. AL
RO As 5 le i B bt 2% . (5%

KR = AsIER; BHEENE; ESEEE; AsdiEGE; B

fif (As) EE AR ELEBERD FA &R U, KILOE, 3 E DU R A= 7 51 TR A1A (05 B
AR R, FERI PR K AL Bt B b A T K s As 5, H As DUR RS As(D 2 £2. &
As V75 U6 (14 i 58 00 ) 3 PR K N REA R G M R . ARk, X TR e, 2K
R E AR Z P — A RHRMERE R As 15U As i vk BEVH 2 RS 5 4 S ¥ G 4 ol
PrifE ) (GB 18598-2001) M HHHE A EESRK, Rt , [ As BARHIBE R A C

THLBRACY . &85 (A K . A RO MR SRR B AR (Fe”, EERER . BREh . BRERSR A
e, B SR A ) FOKJE AR X) As ([ E AL TR, BET, T 5 As 15U J7 1 /B 58 55
Ao Horb, ALY FEE S As TR B G, S5 Fe. AsIESLULIEY) BT, 0 = mi Ak —
(As,S;) BB 2k AL i (AsFeS) UM, {H JCHLAR 1k 4 1) 52 B [ As SR ik — A 10 0E . & 456 B (i
s BHEA: 2019-05-31; FAHHEA: 2019-09-05
EEWE: T EARER SRR TS Y 2 28 2 HOR B & TR 905 % i 4 (NEL-SRT201705)
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CaO %5) £ # 5 As JE il CaHAsO, 1 Ca,(AsO,),) VLiE!™, [HA W51k, CaO [E As R AE,
As % CaO [ € 5, TE& pH FMFBRIER A T AL Gk SO BIXT As FE #7022 L R
FR I L [ 5 B AR B A% 2 18], AT 2R i FeAsO, il FeAsO,-2H,0 %515 {HR ] 19 & Bk b4 B %t As 1Y
[ 5 SR EL AT I i A 2 S ST o R S [ P A A B A I 1 W e R A R B A A LA A R, ol s
KA R R . P L AR AL AR A As AT 4 R B g E Y, AR R
WY, TE/KUe I ALHT, WS H A [ As B4 okE, R Gk 0 B R 30 U A AR T B — 20 BRI As 1R B XL
o SR, R A E L H AR = As 15U B AT AT PEA AN, AR 4 LTS e ke R 17 [ As B4 K
P14 7 3 o

AW ST AR T BB iR e AR B R T As TSR M AR FEXT 4, iR HARALY . EES . SERoisn it
10 F A As MORE, SR 3 FhagdER B 0P AG T AR [ As B0CR, BT A MOBHE XS e As 45
GAMMABR W, RATE D T H As SCRRAAEMM B, JF 5K TEHE BB, A&
As 15 IR A & b PRS2
1 MBE5ERE
1.1 i ER

PRI PR A M BB ER T Tl K AR S B E e, KB A HIsIREE . HARK
T oBRe. RS BBEE, o 2mm BRTE, HTRE As L5, 016 mm G5, M As F i AIE 4
B R, iR As & B R, A% 27.33%, H IR Zn(3.63%) FIl Cu(3.08%), Pb, Cd. Fe.
Mn & KKK 0.66%. 0.46%. 0.17%. 0.01%, pH K 2.50.

BT As K57 32638 100 (% 1), 2 1 b g S
oy pr e, A4 HALY) (Na,S-9H,0). & 45 41 Table 1 Design of As immobilization materias
KL (Ca0). 8L ER A L (Fe. TE 8k h (FeSO,- screening experiment

TH,0). #4E (Fe(NO,);9H,0. FeCly, Fey(SO,)s.  semombsn  mafbbbbiss  bHEHEINe FEEJK e

Fe(OH),). Fe,0,. ALO,). ik &k T\l %%

| Na,$-9H,0 7.88 S/As=0.5:1
PO 425",
1.2 9‘23&75;% 2 CaO 1.84 Ca/As=0.5:1
1) [5 As BB}y i 28 5250 . FREE 20.00 g 15 3 Fe’ 1.22 Fe/As=0.3:1
PET200mL =M, %L 10 &ITT 4 FeSO,-7H,0 6.08 Fe/As=0.3:1
¥ WL 2 AN b E A &
%, BomasFAL R, ﬁﬁﬁﬁ:{tb/ﬁfﬁi ik S Fe(NOL),OH.0 - FelA03 ]
TR, BEGKERR 25%, EFEH 745,

P . ‘ /As=0.3:1
HEATRES, pH. As FETERL . AsZ5A A . Asfh 6 FeCl, 3.55 Fe/As
DA, WEZS AN (CK), R 3 A4 7 Fe,0,58; 437 Fe/As=0.3:1
B, mikY . CaO. & ERELER M B A ROT 8 Fe(OH), 234 Fe/As=03:1

YE I 24 bR S BE A L /3B )
K515 5 As B E BE IR E 43 00 ¥ = g 7= 0 Fo0, s Fe/Ass03:1
As,S;. Cay(AsO,),. FeAsO,2H,0. AlAsO, iT%,
10 ALO, 111 AUAs=0.3:1

U S:As=3:2, Ca:As=3:2, Fe:As=1:1, 5
SAs EEAREE GE 1), PRI e F IO - * —

IR 30% 115

2) FeCl, 5/K e (R BL) LK o 8 FeCl, #5750 T8 i L 50:100, 100:100, 150:100,
200:100, 250:100 A7 [H AL FE, KoK Ve 73 4% 25% . 50% . 75%. 100%. 125% $%fin Lt i 47 [
b3, IR A A5 0 7K U8 55 250% FeCly #EAT LA BE (WL 3% 2), AbBEAIFRIP L FEfR] Lo



114 TOKUKAE . AR R Asi5 e h Ash [ e RCR 2745

1.3 SthiEE F* 2 FeCl, 5ACRE(ALEEIT

75 U8 pHI 2 K 5 pH 9 I 2 ) Table 2 Design of the composite experiments of
(NY/T 1121.2-2006) 1 9 7 ¥ B9 fii i 8 3 3+ FeCl; and cement
(pHs-3C B, 1A BF A AR I 3 A FR A D) SHRAE I i/ FeCly/g Kilt/g
ME; As 32 HRA TCLP %2(L/S=1:20). H,SO,- 1 20 10 —
HNO, ¥ PI(1/S=1:10), H,0 & % ®)(L/S=1:10), 2 20 20 -
SBET #: P(L/S=1:100); As 45 & 745 i 4b ¥ % A 3 20 30 -
WENZEL(2001) fk % 3% 2 & 42 3% ;15 Jé th 4 20 40 -
As PR 4 J8 & DL K As 25425 i 7k o 45 5 20 30 —
A AT Ak B 2SR F HNO,-HF-HCIO, 714 fift % BY; 6 20 - 3
T i 8 v o 4 i % R P P SR B AR B TR R 7 20 - 10
58 A (ICP-MS 7500, 32 [§ Agilent 2% 7)) i 8 20 - 15
o it As TR S5 G AS As i i I AR U D ? 20 - 20
() As & 1t 342k H IR 9806 40 6 O BE 3t (AFS- 10 20 - 25
9120, Jbut 3 RALER A BRA )W E ; 15 7% 1 20 50 >
As it & K 1.0 mol'L™" H,PO,+0.1 mol-L™" Hi 3k 12 20 >0 10
IR B BRI, SR F VAR -5 9 Ot 8 LAY (LC- 13 20 50 15
AFS(SA-20), Jbut KALERA MR R WE 14 20 50 20

1B 2 BRIV AR Y X (1) AT 15 20 >0 2

11=(Cy=C,) /Cy X 100% (1) RN 20 — —
S p W As [EE R C, ok HE M 7 Ab B A VE: — ORI, ZREMNTE S NFeCL,, FEAK TR,
AsRIHE , mg L' COMALIHE As (93 i _ - ‘
W, mgL . ®3 Bk As.;%th;&ff{ﬂ;.%thﬁ
Table 3  As leaching concentration and

2 z:lél: = 5 "l:‘-j' if% quantity of tested sludge
21 ISR As REME AT M itk B/ me- L) Bilit/(mg ke )

HRH As R IFEILER 3. FTLUE L, 15 TCeLp 10634.05 21 2681.00
T AsEFHBWREHRE, KKH H,SO,-HNO,> H,SO,-HNO, 14 961.25 149 612.50
H,0>TCLP>SBET. H', TCLP #1 H,SO,-HNO, HO 1227650 122 765.00
{% ;]%3: As {;{Q E ﬁ}’ %IJ EI —[% ljj 10 634.05 mg'Lfl %ﬂ SBET 2 678.14 26 7814.00

14961.25 mg-L™", #H & 5K Py 58 5 b i 1=
HEEPELE ST (GB 5085.3-2007) #5fE{H (5 mg'L™)
2 125.81 f5 A1 2 991.25 £f%, &R IR 42 H11

R4 SRPASEESDH
Table 4 Distribution of As binding form in tested sludge

RNV PN e o L HBA
As Bt TS U As 10 LRI ES . 44.93%~ ASHEET S it/ (mg'ke ) ;fﬁtt/s%
i R
98.01%. K/NIUF Ky SBET(98.01%)>TCLP F1AEL MM 99 264.50+3 176.46 24.04
(77.83%)>H,50,-HNO(54.75%)>H,0(44.93%)- F2e MM f A 132 332.50+5 425.63 32.05

e Uk s e 2N A T .
TR ASE GBI R 4 TR e i
ST As T UL F1AE L M0 B S F2 L bk AT KL A 0435504239956 13.21

W B AS A, AR As Y s 56.09%, 5 FAL B o e
= T N KA 2 2 48 348.25+1 257.05 11.71
H,SO,-HNO, 3 i As K FA0 2, 5845 4 A AR AT

5200, P, As VR0 RIG F R . PSFRIEES 783690002 899.65 1898
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22 AREIEZE WM R ERS As BIE E R A”m'
TCLP ¥ 48 T 95 Y8 16 A2 3% 47 3 L4 37 v 220000
5 HL 38 I B AR 0 SRR . IR 1 R £ ool
R, Bk CaO M Fe,0,5h, MBI RIEIE %
TSR As BRI A BRI Fecls 2 |
FeSO, TH,0>Fe,0,,8,>Fe’>Fe(NO,),9H,0>ALO,> B S000f
Na,S-9H,0>Fe(OH),, H: 1, FeCl, 4bBE{H As 37 0 i
i 10 634.05 mg' L™ FE 5 1 487.66 mg'L, i_&%"o ERE R
Bl % 5 85 15 86.01%; CaO Ml Fe,0, 31 5t it % al é%ﬁ

Ay b = i . o — a— s ~ /
CaO B2 L A, MEASEIIRMN 7 1516% - gy rmmze p svmatisies as ik M
TE10 A FeCl, TR AT BIL R IR Fig. 1 Effects of different immobilization materials on As

MR T Eom A [E As BE T . leaching concentration in sludge

H,S0,-HNO, 2 #& 15 S5l T 15 Je 75 58 R K
MITEEE T As MWk IE AU . S5 SRR, MOBHE As 8 1K IK N FeCl>FeSO, 7H,0=Fe*>AL,0;, HAli#F
BHY TR BTG Aso Hi, FeCly BUR B AP, fff As B M 14 961.25 mg'L™' [ % 8 674.35 mg'L™,
n 13k 42.02%; H R & FeSO,-7H,0 il Fe°, CaO. Na,S-9H,0. Fe,0,. Fe(NO,),"9H,0. Fe,0,,S; %
5 R FEAL R X As PR A T IR AR . Horh, DL CaO T Na,S-9H,0 fe &, A1 As 12 H R4y
WIS T 37.44% F1 17.42%.

H,O 2 #E AL T I5 76 B 2R 1 5t F otk H,O0 X As R W XURS: . 25 SR R B, FeCl, 20 I
U, ffi Asi2 M 12 276.50 mg- L' F& & 5 049.40 mg-L™', 5N 58.87%; H UK J& Fe®, nH 35.52%.
CaO. Fe(NO,);"9H,0. Fe,0,. Na,S-9H,0. Fe,0,S, MBI W34/ T As (972 i, Fe(OH), X As 192 i
S AN B

FeCl, B W A TS U8 0 3 A As iR MR FE, ZE& APk, FeCly B As RUR B BAR, NiXT A
HIL 55 T I 30 XS 1) 8 0 B, HLvR O HLO MR, X i) S FeCl, Al {2 #E V5 8 As [n] [ 2 B FE LA
Ko FeCly T8 A9 RUAC 7 BT As A AR5 AW B RE 31, BREG ML Fe' 5 i AR A il FR 2k 4, 18 W] []
f = A SR AR AR, 5 As K AE ML TIEE . Fe(OH), Xf As MR 32 AN K, X W] B2
Fe FEUVRMAIE XA, N HIES Asgha, HXT As FWEHHRE I 25 pH A %, 7EHPE iRk
AT, As ] BE H LUXUEL A7 3 1 4% & B9 5 F AL 1) FeO,As(O)(OH) 1 HE i 71k i) =Fe0,As(0)* £ &
FELE T Fe(OH), 1 ; 76559 B ME A5G B M 45 10 T, WLH As Ui 1 T B 858 B, Fe,0, Fl ALO, X
As FEDLYEWMIEN N E, 5 F. WM ARZ =Mk —H, 5 As(ll) A5 & G
Yy, nIREHTE TSR M2 T & As(V) Ry 1975 U [ 2 fb b BEE>T

CaO 7E 3 P 4R 551 F [l As BUR IR 25, B— CaO AT T3 As 5 U A . 7638 J5 45 1
T, i5H As EE LA R As() 5% = I &% A R H,AsO; B A7 7E . pH>12.13 B, 77 Al JE A% i
FEASR I As-Ca fb & 910" MifE B L 51T, pH Wb dEEl h 4.5~8.5, As-Ca A S, Zi5
Je b pH A As() & f A2, ] BEASE X5 e v As(T) 4T W4 AL, A I R i R 45 6 & Hi K
HAED, HWEARE RN, As-CaJF ANFE, Z) 918 PRI 38 W R K B 0 ok, Bl i
CaO AbBRRCRIFAAE, 2005 HoAh 8 fb A BHB G AL B, A AT IR 2 A 20 As 19 B 9P,

F AR Na,S-9H,0 76— & PR FFEAK 7508 TCLP 3= As, {HB] B34 /1 T H,80,-HNO, 1 H,0 &
HASWREE, XULEAX T As 156, S5 As T2 i B B /N B AL W DT TE s B B W, AE X AT
HIL55 1R 12 05 XUB: 7 T A — /RS , (LR X6 53R 52 R HL,O 32 8 XU R RE 1 00 Rk, X AT RS S* 7E X
N K ff it AR 257 A OH L ARFIT As F [ 2 A 0,
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g Rk, AbEELL As(T) b & As V5 e, FeCly i 1 1E [ @ 4k 7] . 2R F TCLP & ¥4 14
[t As AL T H,S0,-HNO, 1 H,0 4 J5 K 36 20— B 0F 5T
23 ARIEZEUHEITER As EE SR

10 AP RHE LS, 150 As 25 G A8 AR A DL WLIET 2. 45K B], V578 FI~F5 45 As (5 &L As
B He 1 4 0 A 0.84%~48.26% . 10.04%~37.41% . 7.03%~28.96% . 2.58%~17.66% . 3.16%~64.42%:
FI I FR2E568 As 5N R G, TR IK®E, XIHREXEE K. FeCly, Fe’ fil ALO, 4bHH 7]
FRARFL AR P25, 5 CKM L, 2 BIFEMK T 80.60% . 38.13% Fl 13.15%. 335 & RS 5 K
() F1 853 WIREAR T 96.51% . 76.69% F127.07%; CaO. Na,S-9H,0. Fe(NO,),-9H,0 #il Fe,0,,S, i F1 75
FE2 25 5 L ¥ 588 >28%.  H:vh CaO H1 Na,S-9H,0 (1) F1 Z5 1 F2 25 (5 Ho 43 934 hn 38.719% 1 31.72%.

i P 1 AR 2 AT, FeCly [ As RICR 28 H R 52 1508 As AR L /L P W B 245 1) 485 A
SR KL R 4 A SR B A . 5 CKA L, F4 1 FS (5 oo 334 T 50.84% #il
239%; Fe [ As =% 5 F1 [n] F3. F4%54b A ¢, F3 1 F4 43 51488 50 119% F1 24.82%, F5 L4 0
14.40%; ALO, {2 ¥ ¥ 4> F1 Fl F2 75 %% o [ & 100 1 LI
A&, F3. FAR F58 5 a3 hn 17 20.29% .
12.50%. 17.02%. A W5 F, ALO, /N
I RZ S As AL OBV BAA% . B 05 A% I
WAL G, 5 Fe,0, —#, X As A
G VR . (AARBFSE T ALO, [ As BUR A
PR, FHAET Fe,O, )5 K AI BB 5 LA As Al JE AR
G5 K0 Ty [ 1 R SR L& 0 e, 25 b c 0 000

p " . £ To? & v 08"

Frik, BT A RLE As SAEHE As WAE LM 9 O;« WESE e
L P I B 5 1 B e A FE AL DA 6 i @S
24 FAEIEECLEXTRS AsNESHHH

AU

2 FNEEERLIET As &SR0
Fig. 2 Effects of different immobilization treatments on the

R R As £ DL As(I) B S A7, distribution of As binding form in sludge
As(I) &7 bk 77.14% (18] 3) HEL 3 A, B
Na,S-9H,0 ), FMEHbHE, 1578 As(I) Eb {7 100
BIA BT REAR, BEAR I B K IR A FeCL>Fe(NO,)y:
9H,0>Ca0>Fe,0,,S,>Fe’~FeSO,-7TH,0., X &£ £}
REHFE 5 As 15 U6 18 a2 Ak i B b R B — 2 1 R
{451, Fe(OH),. Fe,0, Fil ALO, AbBEXT As(1l)
EL 451 43 A7 9 5% ) I AS BH O, Na,S-9H,0 4 & i
Jtkng, SimiesONE, P H,S, Ab3EE As(T

80 M

60

40

15 IR AsIIDFAS(V) i /%

20

07 LU FE % 85.84%, 5 CK ML, 4T 45.85%, TP
3 Noy Sn > Q. O
As(V) i LR T 2.7%. 0% T < .@g\mi@% FSRCES
% FeCl,. Fe(NO,),"9H,0 Fl CaO &b H 5 % Q@::@@”’

As(I) (5 He 3 B0 2 19.72% ., 32.28% . 47.38%. -
jﬁ(H;F o m;: ,ﬁchﬁtt fﬂFA o B3 REAR IR 5 As 1755 F MBI
FeEn FeLG H » 17 Aslll) Fig. 3 Effects of different immobilization materials on As

b L REAIR T 74.44%, As(V) UGN T 2.51 4% ¢ valence distribution in sludge
X1 W] FeCly Ab BN UA RN T As By B2
WEE (B 1), HAEA AR5 U8 As(ID) ROARXS BEtE . BRAEATAHR B i SALME 5 2R 140 25 A 6,
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Fe(NO,),-9H,05 75 {fé J< 1 7= A i) HNO, E Ak M5, FeClAY SR M A gl LU &3, W3 Al CaO 4b
PR As V5 R AF & AR OB R R, X T BE AR B TS U As(TD) 18] As(V) B 54k o Fe® IR B Y5 U8 P Y
As(I) J5, 1] Fe(I1) B AL W G212 #5401, Fe"f1 Fe( I1) By R4 L AT 65 38 43 i i 1k As() 484k A%
PEAs(V), &l fe2 I As()-Fe() F1 As(V)-Fe(I) PLiE™,
2.5 AEHRMER FeCl, XI55 As 12 iR E RS0

FeCl, 4b 3 7] {fi 5 8 TCLP. H,SO,-HNO, 1 H,0 ¥& H} As #e 35 ¥ B W F& A% (18] 4), B FeCl,

G, 3 As BRI RS, 5 160007 —a—TCLP

Tt JRARSEREARIG RS . LEEAREIN bR 50% el > ILSO.HNO,
FeCl bHUIR, AsEMEEMAR FIE, S8 o 2 e
%5 2746.18. 6805.90, 7656.85mg-L”, 5 CK g 00T

M, 0 50 9135 5] 74.18% . 54.51%. 37.63%. O

Hoh, TCLP i As BEIREL K. 3 Fl As 5 vk = o

FEAE 100% FeCl, b, FF REAAKY-, ZJA < zzzz

U2 R TP B . 250% FeCly BRI . 15 1 A
TCLP-As [ & £ {5, N 727.03 mg'L', &S 0 50 100 150 200 250 300
; FeCl %It /%

T % 5 93.16%, H,SO,-HNO, Il H,0 & 1} As It . s &}miﬂj:ﬁrmg ,

. b - E 4 FeCl, SLIEXH 5 As iR R E HY S0
W T, 5wl B2 1 889.94 mg'L Al eCl, L7 As 12 *

4 . N Fig. 4 Effects of FeCl, treatment on the leaching

1 840.63 mg'L~, 7 By ¥ 85%, {1 As i i f)) concentration of As in sludge
AL BN fE R EHE AR

2.6 FeCl, SRS As iR H HIF2 M 16000 -
WELS Fros, B K e nf R K AR TS 14000
e As = BN, BEE KJE A & 3 m, 5 5, 120001
Y& TCLP Al H,SO,-HNO, & il As ¥t i 35 5 T g toowf
Rk, {0 25% Bk Je 4% i 1) [ As B50R S sooof
JEA M, Asiz A 4 ) BE & 9 282.36. &= 6000t
1349220 mgL!, ALK 12.71%. 9.82%. 15 < oo}
H,0 12t As 2 5e Tt 5 FEAR A a3, 25%7K 1@ 20000 | | | | . |
Bomab e, (3598 pH B b &, B T 5 e 0 25 50 75 100 125 150

\ NN . KIeEHN /%
WA 26 T 0P 17, RIS T S IR PP T G A ’
e, " 5 ORAMIESHS IR As 2K E MBI

X S PN W R AR 19 Y, B HLO B ik Fig. 5 Effects of cement treatment on the leaching
As W TH 2 13 521.95 mg-L™', 21T T H,SO,- concentration of As in sludge
HNO, 32 As . 5 CKAflHL, H,0%2H As ¥
JEBTEAL T 10.14%, ZJ5, BEKRBMEIN, AsRHEARBI TR, 3MEREE, AsiZlik
JFE T K e B AN i 125% B Rk, HA(E & T 2 200~2 600 mg-L™', #» 47E 80% Aoty . TE[F]
SRR, KR As 3R 555 F FeCl,.o

250% FeCl, 5/K e 2 B 45 R AE 6 iR, 3 FF As 12 AR BLA AL, As 2 R E e 2T
W, )5 BT, J5H FRE, H,S0,-HNO, fil H,0 i& i As ¥ B AR AL Fe A # T — 2, [ As R 55
F TCLP., /KIemARE RN 25% W), 3 Flv As 12 R EE AT 73 iR %8 1 106.15. 2816.99. 2716.97mg'L ™",
n 5 ik #] 89.60% . 81.17%. 77.87%. HH—KIRM L, B FE As R B A RS 5
HL— 250% FeCly AbFRAR LY, /KU KT L <100% B, FCARIE As RORA B T R, 3% wd WK & K e s
JXt FeCly [8 As 724 THEHUAEN , KIS T+ 1516 pH, FeCl, W T 5 &K pH, 7F FeCl, 57K R 1458
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H¥W T, FeCl, B Afi5 U8 iE f i 8 m, 45 fg 16000
Y RE A As RO BT 0 R 1 A5 AT, H LRI 14000 | —=—TCLP
RBE R B HS . EKRERL= 5 ——H,S0,-HNO,
100% Ji, BRI As KR s fEkIEMB B | o
125% A E T, 380 AR RAT, 5% 2 ook
4 113.81. 399.28. 34727 mg'L', n¥ & F 3 4000 -
97%, HFRHEBN AR GE As R KB <
I 0 S 4 B A 2000
Bk R K e B AL BE A As [ R O M
BT BB A R R, X AsT5 R, 0 s s 5 10 125 10
FeCl, MK R MA —EMN T H MR, X5 R KRR T %
BRI | e R I e MR 4R 6 FeCl, EACI/KIEXT ISR As 1B K E B T
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Abstract The high arsenic (As)-bearing sludge produced from acid industry has too high leaching toxicity to
dispose. In this study, three kinds of typical materials: inorganic sulfide, calcium-based material and several
iron-aluminum-based materials (Fe’, ferric salt, Fe,0,/Al,0,), were used to immobilize the high As-bearing
sludge. Their As immobilization effects were assessed by three leaching methods of TCLP(toxicity characteristic
leaching procedure), H,SO,-HNO; and H,O. The effect of immobilization on the valence and binding form
distribution of arsenic in sludge was investigated. Then the optimal material for As immobilization was
determined, which was used to conduct the subsequent joint solidification with cement. The screening result of
materials showed that FeCl, had the best As immobilization effect, and its As immobilization efficiencies
assessed by above three leaching methods were 86.01%, 42.02%, 58.87%, respectively. The FeCl, or Fe’
treatment could promote the As transformation to stable speciation, and the proportions of non-specific and
specific bound As fractions decreased by 80.60% and 38.13%, respectively. In which FeCl, treatment promoted
the transformation from non-specific and specific bound As fractions to crystalline hydrous Fe(Mn, Al)oxide
fraction and residual fraction. CaO, Fe’, FeSO,-7H,0, Fe(NO,),-9H,0, FeCl, and Fe,0,S, could oxide As(Il) to
As(V). Among them, the proportion of As(Ill) in FeCl, treated sludge decreased from 77.14% to 19.72%, and no
obvious oxidation of As(Ill) occurred in Fe(OH),, Fe,0, and Al O, treated sludge. However, due to the strong
reducibility of Na,S-9H,0, the proportion of As(Ill) in Na,S-9H,0 treated sludge increased to 85.84%. With the
increase of the dosage of FeCl,, cement or composite materials, the leaching amount of As in sludge decreased
significantly. The As immobilization effect of FeCl, alone or FeCl,+cement was better than that of cement alone.
When the cement ratio was set to above 100%, FeCl;-cement As immobilization effect was better than that of
FeCl, alone. The As leaching concentrations of TCLP, H,SO,-HNO, and H,O in 250% FeCl,+125% cement
treatment were reduced to the lowest values of 113.81, 399.28 and 347.27 mg-L™", respectively, and As
immobilization efficiency reached above 97%. This study can provide reference for the immobilization of high
As-bearing sludge.

Keywords high As-bearing sludge; leaching toxicity; heavy metal immobilization; As binding form; As

immobilization efficiency
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