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Solidification/Stabilization of Chromite Ore Processing Residue ( COPR) Using

Zero-Valent Iron and Lime-Activated Ground Granulated Blast Furnace Slag
CHEN Zhong-lin, LI Jin-chunzi, WANG Bin-yuan, FAN Lei-tao, SHEN Ji-min "

(State Key Laboratory of Urban Water Resource and Environment, School of Municipal & Environmental Engineering, Harbin Institute
of Technology, Harbin 150090, China)

Abstract: The solidification/stabilization (S/S) of chromite ore processing residue (COPR) was performed using zero-valent iron
(ZVI) and lime-activated ground granulated blast furnace slag ( GGBFS). The degree of Cr immobilization was evaluated using the
leaching procedure, mineral composition analysis and morphology analysis. Semi-dynamic leaching tests were implemented to
investigate the potential for reusing the final treatment product as a readily available construction material. The results showed that after
reduction, all of the S/S treated COPR samples met the pollution control limit of bricks and building block products ( Chinese standard
HJ/T 301-2007) produced with COPR for total Cr (0.3 mg-L™"), the compressive strength of all the S/S samples could meet the
compressive strength standard (15 MPa) for producing clay bricks, and Cr existed as the specie that bound to Fe/Mn oxides in the S/

S samples. At the same time, all of the S/S treated specimens tested were suitable for utilization at certain levels.
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Table 1 Element contents in COPR and slag/g-kg =

] Ca Mg Fe Al Na Mn K Si S Cr Cr(VI)
% it 203 120 72.4 32.8 16.6 2.20 0.34 34.2 1.48 27.2 9.35
B 304 33.2 6.33 63.1 2.70 3. 66 4.28 160 7.38 — —

FR2 B Tessier EEIRENA E

Table 2 Modified Tessier sequential extraction methods

I a2y PEEURM
A 100 mL FERRSHN (1 mol-L~"', pH =8.2) %, EI FR% 1 h

2 IR LhEE A 7S 100 mL BEREN (1 mol-L~", BERRIHTT pH =5.0) W, Eilt FHRY 4h

100 mL 2 2 M- B B W (SRR MR B 0. 04 mol - L =1 | BEFR K B 25% ) Jin#h
= LA ’

3 Fe/Mn EALYEEES % 96CHET 5 h
15 mL 0.02 mol-L~" fiffi2 . 25 mL 30% W4 /K (FHER AT pH =2.0) I ZE 85°C

4 Bl RS % 3 b S HIR LA 25 ml. BRI RRRBVKHE 3.2 mol -1~ VK
B 20% ), FHEE TKFRBZE 100 mL, FiRIR% 30 min

5 R Tl B T A

1.4 R E AL S0
PR E A SE SRR L R AR L R L AT
Ml Ca(OH), Bt Ay 35:52: 13, =FHFHRHZ A

T ST B Ca(OH), Bkttt ly 4:1. ¥
= ERUTEA K Ve R BEFERL R B FE 345, SR )5 in
A—E B 7K (K BEIMAR TR A B R
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0.5), 0P HE)E , 24 A 40 mm x40 mm x 160 mm
SR RIS AT R R T PR R
PN, T 70°C 2855 24 h, PRBLJS O 1E R E Y4
WFRIEFR S CRE 20°C TR 95% )28 d, 8k )5 &
PO R BE RN A TR T AR S
1.5 s/ e fbsrs

T/ i1 5 A5 560 4 Ry 30 J R [T R 8 43 i
17, BRI RN e — e R i S
M8 F/KIRS, i+ 30 min J5UTVE 20 min, ¥ I
WA RS ) WP A — R R R
H,S0, Fl— & LB AT, IV 30 min, SR 545 50
Je WIS 5 A S 56 (A Al — I B A K IR A JR 1
B b PERERON 30 min, 38 SRR A2 S2 G 58 A, 33X B
SR ERIR A YRR Z M. RGOS
—5E LB 7 AT Ca( OH) , TRAA] TRATKIRIE
MNP BEFEY 215, 25 A 40 mm x40 mm x 160
mm =I5 PROT A 55— 2 ORI i TR
HIEPFI, T 70°C 2857 24 h, PRM S A fE IR 1E
TRAE AR FR I (IR 20°C 1B 95% )28 d, AR
DU B 1 5 B RN A T R A S

B WA Ca(OH), it ol 35:52:13, =
H i A T A S R A Ca(OH) , i
Feoh 41, REE (LA H® /433 H) M 2.0 mol kg ™",
BB Fe/Cr( VL) BE/R LM 1.5, 2.0, 2.5,
3.0, 3.5, 4.0 8. KBRS+ EA R BT
H0.5.
1.6 HUHESR M vk

25 (KU Je b it B K 35 75 7% ) (GB/T 17671-
1999).
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2 e i /gL
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Fe/Cr(VI)EE/R It

L7 RIER %

T R PR VA FE IR 1 07 ¥ 2 MU AR (T
W) B R R T BR AR R ) (H)/T 299-
2007) ; #MEIR AT (toxicity characteristic leaching
procedure, TCLP) 75752 #{ USEPA Method 1311;
AR N LT 15275 L WA o O A v
M 1 Ak A 0 8 56 1 R 0 1 32 ) (ANSL/
ANSI16. 1-2003).
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FRAE 5 185 75 Y 36 PR B 0 B R BLYE (8
1)) (HI/T 301-2007 ) 2" b e | 4% v 25 [ Ak ik 30
Jo, % BB i Rk W R R I TCe /NT 9
mg-L™", Cr( VI) /NF 3 mg-L ™", ol — i Tl
AR AT IO . RIE Rl i LR P 8 0 A e e
IR A FRIE A TCr ¥ EE/NT 0.3 mg-L™", Cr( VI)
wWE/NT 0.1 mg-Lfl. ﬁzt\;@’ﬁqﬂ, J2EZSulrik
A ARE ot AL A Ry — Tl A A AR
Y, T 285 B 10 D P A7 61 Ak L ) B o T A A
itz BRI R A .
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e e e =

<

0 1s 20 25 30 35 40
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Fig. 1 Leaching test results
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Fig. 2 Compressive strength of treated samples for 28 d
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BRIFEC(VD) T P g™ . B A I T
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CaSO, FERRBENE A AE (pH > 9) K& Al 5 ) ] i 77
TEBF AT Bl A A S AL A ) AR A S 7 A R Y
W4, 3K 50 AT DSt R s it ] s A ot %) 58 B v T L
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Fig. 3 XRD patterns for untreated, solidification

and reduction/solidification samples
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Mn EAPIZEA SR E, & TCr ) 56% , HKJE T 58
A TIRRFR R 25 6 2%, Le 1 5390 R 23% F1 17% , )
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Cr 9 b WA E 5 i B 1Y Fe/Mn E ALY 45 &
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KR S R E R E LD o KR
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