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Abstract

Material flow analysis (MFA) and environmental attributes of arsenic of slag-bearing arsenic in a
certain copper smelter factory were investigated in detail. The results showed that the main com-
ponents of arsenic-containing solid waste residue were mainly composed of arsenic sulfide slag,
iron arsenic slag and tail slag. Arsenic containing solid waste residue belongs to hazardous solid
waste and needs harmless disposal because of the high proportion of soluble substances.
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1. 518

TR [ AT 25 < SR IR L 7 A AR g VAT 7E . WA i K b 0 B35 e R ORI S A2, T L
S Y@ AR SRR, A BT 5 SR AT BT, o0l [ PR TE T A AL BN IR A2 5 B B .

YOI o A& — PO R s IS AT AR BT 7C A 2T B B BEor dr, wl AT R
TCRMIRYITE . RIS i, Dy Al 32 ve BRI ALA AT BR ALY GRS BT O i AN A [1] .
B3 A P SR 20 A 0 AR 5 R BERODE IR . A7 S AR AS DU BEAT AT 9T, DA SE LA B Y50 PR A Ao AL AT
4 R S e HE R ME[2] .

MG RE R 2%, AT R RS B + IRVOESWR + PR RSIRIG IR T2, 72k
KREMSERE R, EREHES KR HIRETHNIAEGGL, 8 T Ra R EE R Jm 8, A
SC A R B MR A T FURS B, I AR 0 [ PR (2)REAT T FR U M AN IR PR 7T, 4R
R PR 7 HE S T A U ERA HARAT L A N i PR SRR STHE R R HAR I -

2. e R SRR

I A TR, Sad AR T2 © REPE. @ B, ® RIENEDH
yEYE). @ B © KAEBIGIRSE, Hrpia S A O E M A . WORIR A RO sE,
HITA RIS R G UCER F2 AR (3]s T ER Ve (R EDE . BRUEDF), P A TR IR AR, IR R b 38 i =
A PR SRR N R TR (RE D« BYIEDT), BRVE S AR BEAETS ALY A IR e o8 e A e rh ™ e A i A
Ule, DAL E 2%, F A EIRERTTR.

3. FEEMESH

R T R R e R A R e, BRI, VR IR EEYS Yeinl AN R E, N T BiRE g, A
B I [E PR AT JE M, W AT AR AT . AR SR R I SRR A [4] (BCR )X [ R
G RTINS . WIRJRAS . WEMS R E AT, BCR E=DESSEBUEN B ERIEW T

1P AT RAAS : FREUEE TS AR 1.00 g T 100 mL SR 2@ B0, IIN 40 mL &R 0.11
mol/L FIBSERVE, T =R F(25°C)RE% 16 h (B Ak T 239 IRE), A/5 850 5 min (%% 4000 r/min),
B IERE N 100 mL R ZMBMOIA 0.2 mL ¥k HNOg) T 4 CukAf b &, A3 A 20 mL ik
FETK, BEHTEY 15min, .0 5 min (F3 4 4000 r/imin), %

5 2 NGRS AR 1P ERIE IO 40 mL 2R ECHI R 0.1 mol/L 1 Eh BRF M M (HNO; R 1k, pH
fE 2.0), HREGHREBEGREMIRE ST, B 1 PHERY . B, Bl Tk.

5 3B 5 2 BRI NZZE N 10 mL K E N 8.8 mol/L XK (HNO; &1k, pH
18 2.0), FHEBAEOE D, WEKT@5C)EA Lh, RERAERT, mE: HinA 10 mL ikE X 8.8
mol/L fIRE/K(HNO; i@tt., pH 1 2.0), %58 1 BU7ikEd . B0, Bl ek, R, BURBFERZ
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0.25 g~ 100 mL {5 DY 56 2 M3 b FH AR Z8 08 /I RAE & S8 MK IRAE X33 P I 10 mL HF .5 mL HNO;
12 mLHCIO,, ##H 2~3h, KRG LG E TG AN, HIEELE 120°C~140CHE TN,
FRysmib s, FIASARGE R, o 2 RSN E SRR RIER, NG HF R, HFRERIITT
B, BRI 2 mL HCIO,, ZEZ FHE RN, HBURHN, A 1 mL HNO; J2 /b & 78 18/K s ik, 4k 22m
HEEBERE SR, BRI ERES0mL, RESNERMER TGS, RS, TEhSEEZ %,
4. BR5TTR

4.1, RN ERBYERS

A AR R I B EOR AR O FR A, ARSI 1 TR

Table 1. The composition of mixing copper concentrates of a copper smelter in Hunan [5]
= 1 R REEER RSB LEM T [5]

TREHURED AL 22 T (Wt9%b)

Cu Fe S As Pb Zn SiO, Ca0 Au* Ag*
20.0 30.0 29.0 0.25 0.40 1.0 10.0 2.0 4.0 150.0
MgO Al,O, Cd Cr F @] Hg TI N

AN git
1.40 1.50 0.005 0.006 0.02 351 REEH  REEH

e 1wl gn, JEE MR ESAL Cu: 20.0%, E4JE As: 0.25%, Pb: 0.40%, Cd: 0.005%, Cr:
0.006%, Hg KA, 7 LLKZIREHREE AR ATREY JE R

42. WTERFETE

W AR R B A P U Dy 20 T ifa, AR BRI b AT RSP T SR TR T, e Lk
2 FE 1 PR

Table 2. The balance calculation results of arsenic of a copper smelter in Hunan [5]
2 2. MRRIRAE MR TEITTELER5]

23 kR SR BhE L o Pkl i i = (Ei7]
t/a % t/a % t/a wit% t/a %
RS 1,020,000 025 2550 100 A G4 198,289.84  0.00003  0.059 0.0023
i B B e 1487.17 0.41 6.039 0.24
i 2284.8 1.33 303 1.19
HEY 679,646 0.04 249.84 9.80
Hrs 348.9 10 34.89 1.37
TAL 3045 52.41 1595.89 62.58
E$@EF % 25,063 2516 630532  24.73
iy
AR A 1061 0.2 212 0.083
B HLHETBA B 0.307 0.012
T GHEBCk 4 0.028 0.0011
ait 2550 100 A1t 2550 100
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Figure 1. The arsenic material flow analysis of a copper smelter in Hunan
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4.3 HFEREREW)NFRRES T RITR

43.1. EWALK BCREST
HE ML F ARG IAGRB IR IR SRR AR L AR BRI IRK . WA
WK« ISR AR IR« ORI « WA R A« RSP 2RSS, 35 3 AR FR i c & BCR A4

Table 3. Arsenic analysis results of dust in a copper smelter in Hunan by BCR method (wt%)

7= 3. HERIEA R B4 BCR AR 45 SR (W)

TP 2 FK EIERLEN WEES TEMAS BREAA RS + TREE
YEIRER IR 12.5 21.7 2.2 63.6 23.9
J B R 59.7 8.5 15 30.3 10.0
JERIR R 2R 58.0 10.0 1.0 31.0 11.0
& Rl 1 4 I R K 7.0 215 2.7 68.8 24.2
SRR IR K 28.4 61.5 3.8 6.3 65.3
W RAR P 2K 10.1 22.2 4.8 62.9 27.0
WR MR HLI A 18.7 13.6 1.7 66.0 15.3
MR CRAE A 14.0 30.0 8.0 48.0 38.0
Fa B 21.2 49.9 6.9 22.0 56.8

B2 3 AN, IEER SR RIS 66.2% 2 DLER AT SRS R A7 TE,  DLERIE S0 AE7E AR o5
28.9%, WA FITIE AR (5 4.8%. IEHRR BRI IANA 61.5%: 2 LAR]E R KK RAEAE,
HRRTR TR IS 5 28.4%, WAAMLAS & 3.8%, FRiEAH L 6.3%.

BEXFAMARRE SO ARG R ) PM2.5 5 LG LA B AR TS R B TR IR i, RIS 3. O
16 F P AL 52 ) 56 0 R R W ek A 8 R 2 48 B H A sy 2 R A 4% 1&~M%ﬁéﬁikl"‘ﬁﬁ%$%$, H
AR I HECE s @ IR ERRA B RO it A, S R HEBOR B, Bt AR R AR
THL R AIHEBORIRE: @ B aEl ek ) H i, S aEAR ()& 5

4.32. SWERER BCR A
VG HRBRAT I A, A7 A2 Fo A S i R PR, e BCR A& R WK 4 P

Table 4. Arsenic analysis results of solid waste residue in a copper smelter in Hunan by BCR method (wt%)

%= 4. MRFEEAE BEE BCR AL R (Wtd%)

222 S [EIERLEN AR AR RS A + IR RES
JE R 2R 90.44 0.67 0.33 8.56 1.00
fiizk 82.71 2.49 1.34 13.45 3.83
WM A 41.23 7.55 1.94 49.28 9.49
M A S 15.11 43.19 21.02 20.68 64.21
AR 13.18 8.33 26.70 51.79 35.03
R R =P/ 66.50 22.77 1.33 9.40 24.10
Ak 18.70 3.03 75.58 2.69 78.61
rh R 53.64 31.71 6.84 7.81 38.55
MY (SEY S =2 63.27 28.06 4.61 4.06 32.67
TR 2.97 9.57 0.84 86.61 10.41
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B2 4 AR R ARE R PR A G 2R IR US40 AT FUE RGN s &[] v e R B T RS
o7 EE R BMRAR VO J I A 22 (90.44%)  fifi22(82.71%) iihii A7 5 5 (66.50%) « T35 BR AL HL A B 25(63.27%)
rHFI (53.64%) WO 2R (41.23%)  BRALEHIT (18.70%) A5 4 FH A% (15.11%) . B4 (13.18%) . 4%
JEDH(2.97%) WM AR A2 CRIU H BPEE rT SR IUER), AT, 4vE MRl R e 1) As BR AT HR G & &
P, MRIEE X, BCR VEH FIRR v 4R B B 5 K B0 24 T8 R 1% 5 4 10 ] A e S A R 3h 7 & &=
Z A, UL BRI R PR R As HA IR ARSI, BRIE R U R X R IR, K AS AN T A A SRR
AIIECS E SRR A 5B MBS ok, SER TGS MBS, TR, 8060 [ 28 6 I ] R
(2R 7 R G Je A R, s AR SRR N R, 2 FE AR, JUH R AR AT B EGES o LA
MO . Rl DR A BV, TS RRACER A BV . ORI, R A BRALEINESS, BT R
W2 BT SCR P B Bl B o ) SR 2 B AL

5. &g

1) F3Hr 7 AR M e ] R (AR) B B, 5 RN, AR AR e ] v 3 R A A
QbR AR AR R A S R, P I BRI 62.58%. 24.73%. 9.80%, ISR o [
PR SR 97.11%, S RE PR R R G, B TR, LAt HIE A E .

2) HvE A A ] PRV (ZR)BCR VEM B MR A 45 IR W, ] PRV v )RR P S A o5 E AR I
JRIH 22 (90.44%) . fH125(82.71%) . it i £1 5 775(66.50%) « ¥5 IR Ab P A7 5 7#5(63.27%)  HH F13#5(53.64%) . IR
I (41.23%) . Bifb itk (18.70%) K5 HRFH M (15.11%) SBHTH; (13.18%). HYIEWH2.97%), FA G
A bR A FE 35N (R AR P SR B ), s IR T B LS P 5 e ] Pt (24 ) A 7™ o ey 4 ) R

SE 3k
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