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Abstract: In order to realize energy saving, environmental protection and low carbon resource utilization
of zinc containing metallurgical dust, the physicochemical properties of raw materials such as moisture,
particle size, chemical composition, phase composition and SEM-EDS were analyzed. The results show
that water content of zinc containing metallurgical dust is 3.43%, which is easy to be removed. The
particles size is different, and the fine particles will aggregate into clusters and adhere to the surface of
large particles. The main components with recycling value are zinc and iron, the contents of which are
5.06% and 29.24%, respectively. Zinc mainly exists in the form of ZnFe, O, in fine particles and iron
mainly exists in the form of Fe; O;. The experimental study on zinc-iron separation of zinc containing
metallurgical dust shows that both direct magnetic separation and conventional roasting-magnetic

separation have unsatisfactory Zn-Fe separation effects, while microwave roasting-magnetic separation can
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achieve better zinc-iron enrichment and separation effect. Under the conditions of microwave roasting

temperature of 700 C and roasting time of 10 min, the yield, iron content and zinc content of magnetic

concentrates is 61.67%, 54.39% and 2.62% respectively, the content of zinc and iron in magnetic

tailings is 12.15% and 9.74% respectively. Both concentrate and tailings of magnetic separation can

achieve better recovery and utilization of resources.

Key words: zinc containing metallurgical dust; physicochemical properties; roasting; zinc; iron; enrichment

and separation
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Fig. 1 Curves of water loss rate and water-loss

speed of zinc containing metallurgical dust
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Table 1 Chemical compositions of zinc containing metallurgical dust /%
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Fig. 3 XRD pattern of zinc containing
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Fig. 4 SEM morphologies of zinc containing metallurgical dust
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Fig. 5 SEM-EDS surface scanning of zinc containing metallurgical dust (Powder sample)
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Fig. 6 SEM-EDS spot scanning of zinc containing metallurgical dust
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Table 2 Analysis results of SEM-EDS spot scanning of zinc containing metallurgical dust /%
JEX A T R T HOA 43 L C 0 Fe Zn

. Fi A 48 L 8.31 28. 04 55.08 8.56
i RER i did 19.43 49.2 27. 69 3.68
5 B A 10. 38 11. 92 50. 26 27. 44
JEF A 29. 50 25. 45 30. 73 14.33
5 JTH H A 10. 78 18. 83 44.6 25.79
T H A4 27.47 36. 02 24. 44 12.07
A B 4y 14. 74 30. 04 45. 47 9.75
JRFH I 30. 17 46. 15 20. 01 3.67
_ s aER i dia 6. 42 29. 8 48. 74 15. 04
’ JFH A4 15. 27 53.22 24. 94 6.57
s A 98. 36 1.13 0. 30 0.21
JRFH A 99. 04 0.85 0.07 0. 04
; risaER i dia 87.15 9.59 2.07 1.18
JEF A 91.72 7.58 0. 47 0.23
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Fig. 7 SEM-EDS surface scanning of zinc containing metallurgical dust (Cold mosaic sample)
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Table 3 Zinc-iron separation test results of zinc containing metallurgical dust /%
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Fig. 9 SEM microstructures of roasted products of zinc containing metallurgical dust
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Fig. 10 SEM-EDSsurface scanning of roasted products in conventional muffle furnace
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Fig. 12 SEM-EDS surface scanning of roasted products in microwave muffle furnace
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Fig. 13 SEM-EDS spot scanning of roasted products in microwave muffle furnace

H & 8 AI T Bk R e Ak B IS S BEIR 4 R YR
ZnFe, O, (AT G, MR C F 2R 5 R 48 Fes
H1 9 AT SR R R TR A P v R R 3% T8 A
14 28 /0N SR BH S 96k 2> . 4 /0N 0K 1) 3 P B 4 A
Ul s E P 12 W] SO R B AR B IS Zn ST E 1 I
434 5 Fe TR IEA S 8. R W] ZnFe, O, C 53 f#% . 7]
B Zn SCR FZ 0 T O LR e K, i C
FEEEA R AL XAFTE, Fe TEMMEFMYE
O TTHEEARBEA. 455K 8 19 XRD g, £
W] Fe © FZIRT N4 )8 Fes i 18 13 45 s fi B 1
Oy MR, S 12 A A 13 B9 R ZnO, 5
0 11 WP AH N 4 )8 Fes 45 G 3R 3 i k5 e 1 4%

R A 26. 6920, FIBR & BER 442U 3. 43 %0 [ K 4
Wk Ja K be o B AL S RN R R 2R IR F)
23. 26 %6 . 2 BRSO RS Be o B rh EAT T B BT R R
A2 N S T4k 1) AL W 3R Ik 42 J8 Fe 3010
AR VKRR S 5 0 D S R B0 o R A
DAL I AT LA HE BT B D8 R e Ak B o R R A R R
TG 2l 59 RE M 19 ZnFe, O, % 46 S 6 REHE 1
ANONG LN e (N [R TR G B E S S N
YU % 1T (1% 766 R 155 450 B S 0 2 R T A 0 RS 0 P TR
A BB B S RIS B R A TR R B
B BT AR 0 B AR 1 AR T s 0 A A SR T 1Y
48 Fe G5B Fe, O, L & ZnFe, O, 7 & 4%



+ 134 - A4 GEHER ) (http://ysyl. bgrimm. cn)

2023 A5 9

PRI T 3 5 A 7 %6 ik — A5 4 T TR R k1 R
AR R BB TR R R E SN
ROR AL AT

25 LR FE A [R] A R e 1R B2 AR RS BRI TA] R L K
P K BE R EL MU 8 7 SAT LA ZnFe, O, i 47 5%
16 ZnO, I B BARTE Fe, O4 B I8 JE R 15 B2 = 1)
P B 12 T B 43 S DRSO T A, e A L A L B A
B VR U AP B e TR KO R R B 1 200 ~
1300 C K% Be it B . & BER 4 20 e I O s e —
T3 o3 5 RISy AT 700 C 2245 I RS e IR BE L T
LA %5 0% AR S W R A Bl 3R K ) v
AT % B K PHRE 2 HE % B & R 45T T I L T 32
A H R o I IR R e W 43 s RSB R
SRR A A RE AR AR A B
2.3 MEBEREENSHASLREERTBEUR

oA

MRS S BER A 2R TR B 3E I IO 8 B TR L A
TR G BB (B 10 min  f#% 3%E B )% 0 38 B 100 mT 4%
FAET RIS [RGB B TR B R Ak o B IO
SERANE 14 B, i 14 T BE S O R B IR
JE AR R SRS T P R A R B W T R RS
By T AT s B 0k R T A LSBT A R T A
Fr TR R B . S RE PR S 600 C
RE RGP AL R 12. 88 %6 ik iy 44. 56 % 5
TR AL A3 G RS R 31,3900 B A
59200 BRSBTS B s Yk
TEbe iR AR & 700 C W, B kK B R A F
61. 67 % Ak o ib ) 54. 39% KE S RAUN 2.62% ,
1R e Bk A R AL 9. 7400 BE I Ik B
12. 1520 BS54 43 25 38 B 3007 1 20028 s 241
Ve R be iR BEAR S TL & 750 CHY, BARBLIENE 0 7
3k I B o 8L ol T R B D G L A
SR R SRR AT BT L T R B IR T HE e P BE
S BT SR 1 AR g R A R KR BRI, R
B FRE M IR AL BRI . R, 28 5 25 SR B
BEREAE BB A B [l sl R L R R 53 Y B B R &
YRS PR IR B N 700 C
2.4 WEEERENSHEAELREFEIBEHNR

A9 5 M

RARIE S B R A A U A A I OB e s ] L 7R
s Be T 700 C T W SRV 3R 100 mT 4
SAFF W IEAS [R5 PR st 1) A B K 0 B RO
SESRANPE 15 PR, f 15 R AT, Gl B e e i
TREIR A A TR 0 BE K 43 B IR S A A L B

T R 08 ) ) 4 S L G AG 77 R RS R
DL R R & B S G I L 1 P A RSB R
FEw k& BECREAR . T G 1 P . Y O R e I )
KF] 10 min LG BF 5800 E £ 00 8 O ik B4
AR o R B 3 1) O R R A A U T R R B ()
5 10 min,

70 15
60 | /I/.
] e o 112
50
g
4ot 1° s
& —m R i
o —o— i B i &
N —a— i O i ledt
q —o— R i
ol & [
o 13
10F
0 1 1 1 1 0
600 650 700 750
RpeikLEE/ C

B 14 AEMKEREE THEXRTBHAR
Fig. 14 Separation effects of zinc and iron

under different microwave roasting temperatures
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