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Table 1

Test procedure of improved BCR method
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BEEEES.C 10 min, 3525 R, BRI IE— 2D FE I

B HinA 40 mL 0.5 mol/L NH,OH - HCUA W , == il T Bl 2R % # 1E 224i83% 16 h; LU 4 000 1/min B #5010 min, 25
LESHUE FIEHBORIT0.45 pm PRI IE B T 50 mL IR ZARMEDH D, T4 CHIFTOAE . HARBMERIE RO
FRIE RN 10 mL 30 % H,0, %W, $25), 35 AR, IR 1 h, AR5 L8 2K R, F(85+2) CTF i 1 h, B

@ AR

R, 4k S 7E (85+2) °C F A E B WIETRALT 3 mLo FEIILA 10 mL H,0,, 7£ (85+2) °C F4RE A 15U 1 (1 mL LA
T HEOERET, A 40 mL 1 mol/L pH {3 2.0 1) CH,COONH, %83 (¥ HNO, 4k pH {4 2.0) , 25 16 F T B =0 4R
Vit SR 16 hs Lh 4 000 v/min )% 250 10 min, 2085 40U L35 HOAH 0.45 pm JERRGE I8, B T 50 mL 3 L% BRI

FR i AN 22 mL VR FRYA (15 mL HNO,+5 mL HC1+2 mL HF) , F 85 “C/K AR I 1.5 h, A HG , B3 0.45 pm

TEHIFREL 1.000 0 ~ 1.001 0 g ik 100 H 5 14 KU = HERE i, BOA IR TS V3 19 50 mL 25045 0, A 22 mL IR R % i

® CIE=Vi
T4 CRHE T B HEARERI B RO
@ 23 o s
VERE T DE , BV E A2 100 mL, #5825 100 mL B 24 R P, T4 CA1E TR R
® JEst

(15 mL HNO+5 mL HC1+2 mL HF ), T 85 “C/KA #3 P M#A 1.5 h, 2 A5 , FEHUH 0.45 wm I8 I8, JEBUE 45 2 100 mL,

FEREFN 100 mL 2R ZMEIRUHT, T4 CHIF R IRAF DI

2 #HR5iITR

BCR Pt ¥ 45 1 4 ) o O 55 B PR S T 3t i
B A AN FTE S BA AR D5
MR , 48 SRR 45 5 OGRS fft 7 1 1
FhPE ) SSCH AR 17 W TR A 0 3R s A TG PR
DRI A4S . @A HES, 155 Fe/Mn
KA RIIEE G TR T TR 7 pHAE/N T 7 5%
R oK, B —E R A e . @R 4B,
158 5 A P AR AL 25 5 B TT R 5 16 PR — i, TR 4R
PP IR . @HRIEDS, SR EEIRER R0 1) X
AB AR R R IO R IR TR SR AR E IR A M
DL AFRER

PRIt , 55 TR B B |l ads D 2 A ] 4 AL 25 19 2
WRAETE SR W, A B AR RE T, B T
& E MG N LA RS, A R . AR
SN AT W) s, A GRS A5 R
FREK AR 8 A AE SERRAE SRR A AN AT RIS A9

HRUMEAR
2.1 BEfERRE
BCR G 6 X6 5% 5 v B 4 J8 $R BUCR 1 22 L
Z: 25 [ L AR S Y, BRI T v an s (D) r
Ro
n=——x 100% (1)

Wy
A Sy B3RS E A TR AL BOR (%) 50 WE LR IY
AR (mgke) sw o WA JE S E (mgkg) o

AN ] A SR i A SR AR R INR 2 R . R 2
AL AR AR A8 B2 R = ERE 5 Y Cu Zn
As.Pb.Cr.Ni,Cd %55 4 )& & 2 P55 A GB 36600—
2018 (HHEFRBE G AU M 4T e U 4
PR GRAT) )8 S b A il . Lbok, R A BCR 2k
HEYE XS 4 Fp £ 8 RE P A R S TR 4 MBS
T 5 5 R 5 N R 22 R K SR BOCR
90.1 % ~ 107.0 % , it Bk 46 i >R 7 5 B R AP Y
WERG R A B . ER SRR S 3R BUSUR A — 2



BY 5 o om it | % 2
®2 ARTEHERESERNE
Table 2 Extraction rate of heavy metals from different soil samples
S bR HhAE - A K TPAE - A K22 AR KU WA K2
% (mg-kg!) w/(mg-kg™") (mg-k!) %  w/(mg-kg™") (mg-ke) W% w/(mg-kg™) (mg-ke) 0% w/(mg-kg™") (mg-ke") 7%
Cu 36 000 64.2 64.3 99.8 379.5 392.0 96.8 133.5 1379  96.8 44.6 49.0 91.0
Zn 91.5 92.1 99.3 354.5 362.0 98.0 58.1 59.7 97.3 55.2 58.6 94.2
As 140 21.0 21.1 99.5 26.4 26.9 98.1 10.4 10.8 96.3 13.8 14.6 94.5
Mn 527.3 498.5 105.8 3554 3440 103.3 434.2 459.2 94.6 412.1 385.0 107.0
Cd 172 6.2 6.6 93.9 10.3 11.4 90.4 — — — —
Ni 2 000 35.0 35.6 98.3 28.6 29.7 96.3 33.1 355 932 44.7 48.4 92.4
Pb 2500 19.6 18.6  105.4 10.0 11.1 90.1 — — — —
Cr 78 69.1 74.3 93.0 335 35.1 95.4 68.8 737 934 67.7 70.6 95.9
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Analysis of heavy metal speciation in soil matrices of an ecological restoration demonstration
site of a copper mine using the improved BCR method

Zhong Pingli'?
(1. State Key Laboratory of Comprehensive Utilization of Low-grade Refractory Gold Resources;
2. Xiamen Zijin Mining and Metallurgy Technology Co., Lid.)

Abstract: The speciation of heavy metals is crucial for their bioavailability, environmental toxicity, and other
aspects. The improved BCR method was used to study the speciation of heavy metals in the neutralized slag and loess
in the soil matrix in an ecological restoration demonstration site of a copper mine. The results show that the total contents
of heavy metals, such as Cu, Zn, As, Pb, Cr, Ni, and Cd, in the neutralized slag and loess in the soil matrix in the ecological
restoration demonstration site of the copper mine all meet the second-class land control values specified in GB 36600-
2018 Soil Environmental Quality Risk Control Standard for Soil Contamination of Development Land (Trial ). The
speciation of heavy metals in the neutralized slag and loess is predominantly in the residual fraction, which is highly
stable, weakly mobile, and poses minimal potential environmental hazards. The stability of the heavy metals in the
neutralized slag indicates its reliable environmental safety as a soil matrix. Using neutralized slag blended with natural
soil for ecological restoration and phytoremediation is feasible.

Keywords: improved BCR method; ecological restoration; heavy metal speciation; neutralized slag; loess



