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Investigation of Component Migration Behavior During a Combined Flotation,
LIMS and HIMS Process for Recycling Blast Furnace Dust
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Abstract: A processing technique consisting of flotation, low-intensity magnetic separation ( LIMS) and high-intensity
magnetic separation (HIMS) was proposed for recycling blast furnace dust. With kerosene as a collector and zinc sulfate
as a depressant, a flotation process consisting of one roughing and two cleaning was adopted firstly for decarbonization.
Then, the obtained tailings were processed by LIMS followed by HIMS to obtain an iron concentrate, and the zinc
concentrate was produced as the magnetic separation tailings. The full flowsheet test produced a carbon concentrate
grading 86.16% C at 88.74% recovery, an iron concentrate ( LIMS concentrate ) grading 55.75% Fe at 67.01%
recovery , and a zinc concentrate grading 16.79% Zn at 75.74% recovery. The migration patterns of main elements during
the whole separation process were analyzed by using XRD and SEM-EDS. It is found that iron concentrate is mainly
magnetite, and zinc concentrate is mainly zinc oxide. The lost zinc minerals left in the iron concentrate are mostly
ZnFe,0, in dispersed distribution. Besides, some processing technique and product schemes are also proposed for the
obtained difficult-to-treat HIMS concentrate.
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carbon concentrate; iron concentrate
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Table 1  Analysis results of main chemical components of

blast furnace dust %

C Fe Zn Ca Si Al Mg Pb  AgV
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Fig.2 Influence of grinding fineness on carbon flotation
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Fig.3 Influence of kerosene dosage on carbon flotation
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Fig.4 Influence of No.2 oil dosage on carbon flotation

2.2 HEHHEDBEWRE

FEEEW 41 - 74 pm BN 87.30% . M A i
2360 g/t .2 Sl 330 g/t 0F R IR RIG IS,
TR T EE SR REAM AR, e
7.20% BRI 42.64% ik S AL 1.59% , BRI AR DAt
ERE AR A 3 B LU R AL B VR R B o =, %
B IR R PE A SRR ) R N SRR
W, AR AEREME ) SR FHES RERE (0.10 T) BB AS
Ivi) 0 S 5 5 O 0 o T 7 0k R T R R AR 0 4 5
9%, G5 SRNE S s, Bl SR RE e G 37 B 1 K, W vk
e Bk IR 80.33% 12T FTFE 93.03%, 4
W 55.25% B2 50.75% ; [R] I B 36HK5 57 % i o7 il
BERNSCR 2 T, SREE R RGN 0.25 T =
1.50 T B, BEFISCE B 16.16% 5255 % 37.90% , K T4k
[T AT SIS B 13 A5 0 S B RE AR S R
BRINSCR E R B T BOE 28R BIREBERS 0, A
FIFHE B I AN, 5850 8% LUK FR AE T8 A7 AR, B K
SR R S B S B TP R A R G O B
B BRCRIEAN . LR ARk B A RDISCR B
& B SRBEVE ML R K 0.50 T I, I RS 4k
57 53.1% FFEh 7 2.58% RIAI% 84.57%

2 3 55 R -5 G SRR EE A5 7 MR AR 0 v B
D, i S BT 5T R R A 1 55 R R B
AR AERET ™, SR AEE 77 AR 7 PR 1R Ay ik R e K
W AHEAIE,

23 ERBEXLHRE

FET AT, B0 T 38 HLA T 18- 59 R 3k -0 i 3k
SCR A, BRI ERT BTN -74 wm RiZ Y 87.30% |
TSI A 2 360 ¢/t JELHIFR 2 S5 & 330 ¢/t 1)
il 38 ZnSO, HEE 1000 g/t 435 B A e Yoc 551 e vt
F, AW ZoSO, FH B AR VRIS 3 BRBERE 5 o0 2 i, 559 R



FEIGSHS | 45 T R A R TP - 559 R 26 - ik B IR [ AL AR A1 A3 B AL AT Y 91

553 0
100 100
(a)’/’//"

80 - 80
s 60 460 =
\ . —— "
= g0 440 5

—m— 14 Fefih fir
20 —>— K4 Felm jir 3¢ —H 20
0 1 1 1 1 1 1 0
025 050 075 1.00 125 150
WHSRIE/T
5 50
(b)

4+ 40
« 3t 130 B
5= L 420 &

—=— 0 Zn S L
1+ —>— KA Zn [ —10
1 1 1 1

1 1
025 050 075 100 125 150
SR/ T

(a) B fr SERIEICR (b) B -5 HE R
5 SRELIARLHE BN RES BRI M
Fig.5 Influence of magnetic field intensity on

magnetic separation between iron and zinc
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Fig.6  Flowchart of flotation-LIMS-HIMS in test
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Table 3 Whole-process test results
S/ % [/ %

7n C Fe Zn C Fe

A~ 20.62 0.44 86.16 1.68 1.52 88.74 1.04
Bk 40.16 1.93 2.04 55.75 12.95  4.10 67.01
SREEVERERT 1222 4.80  2.12 44.13  9.80 1.29 16.14
B (¥HE)  27.00 16.79 4.35 19.56 75.74  5.87 15.81
SR 100.00  5.99 20.01 33.41 100.00 100.00 100.00
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Fig.8 SEM images and elemental distribution of LIMS concentrate
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Fig. 10 SEM images and elemental distribution of zinc concentrate
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