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TEAARBR RN RS, RERRB/ME, R T BARRENEENRMLHER, ST ZHENRK;
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Table 1  Analysis results of iron phase of the ore
ME TR WHY EUT BEYK GLK
S8 /% 2681 2285 077 204 013 1.02
SHZE /% 100.00 8523 287 761 048 3.8l

VER TR 2 A B —BRE,
W AR, BETEELE L.

BEEWA: WtHERFRIE (19274101D) ; SBHERFKBEY H N TR R ESCR AT -5 B 5 H

EEBI: WEE (1965-) , B, BHITIER.
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Fig. 1 Mosaic of magnetite adjacent to other mines
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Table 2 Inspection indicators of the original process
7= i A R FEE %  TFe/% [ 1%
- 37.22 63.37 81.60
By 62.78 8.47 18.40
JR 100.00 28.9 100.00
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Fig.2  Flow chart of original grinding and separation

AR AL P A P B R AWK, e i a5
M “REE” , PREWBEERRE; KA
K HLB B BOR . XA A B R, T
TR R T4 R T EAL.

3 ERFR
3.1 B ERMUHAR

YRGBT REHAT T 2REEE, REEE
RN RGR AT T s, SUERBILE
RAERERE T 10t A, EHFSFTHITEH
Rk 7, s a K¥EL) ERe, 22—
AR MR
3.1.1 JEARL R R

BNWER ¥k 50 kg, 88T RS G 46 9
Fy , RS ERLR AT T 57 o TR SR HL BE
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Table 3  Grain size composition of the raw ore

% TR %
FLZK /mm A5 P
+12 7.04
-12+10 7.44 14.48
-1046 16.44 30.92
-6+3 30.59 61.51
342 4.70 66.21
-2+0.074 24.5 90.71
-0.074 9.29 100.00
&t 100.00

&4 BRRTFED I

Table 4  Screening analysis of each particle

FRLR TR /mm PR % TFe #ifiL /%

3 60.51 20.57

+3 39.49 23.29

-6 68.08 20.99

+6 31.92 23.64
-10 85.52 21.13
+10 14.48 25.02
-12 92.56 20.42
1D 7.44 25.96

3.1.2 A HERL IR A Tk

Gy AR 4 55 N YK CCTS 0503 B 7k i 12
RBEENL (318.47 kA/m) FEATIE 2R R T 5256
Pk TZMAENE 3, PugiRad R IE .
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Fig.3  pre-concentration flow chart
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Table 5 Test results of wet pre-concentration of different

particles
a fEMk=3%  {ENk TFe ZZBT=R 48 TFe
PR 1% 1% 1% 1%
Smm AEF 39.85 38.7 15.34 25.79
3mm BY 6015 7.94 23.15 7.94
-6mm ¥F"  48.17 35.23 32.79 29.02
-6mm BH  51.83 6.99 35.29 6.99
-10mm ¥ 51.91 34.84 42.62 31.05
-10mm BF-  48.09 6.85 35.44 6.85
-12mm 5 61.51 34.52 56.93 33.53
-12mm EF~ 3849 6.38 35.62 6.38

MESTTLLE S, -3mm Bk BF & TFe &
B 794% B HABE MR, 6 mm, 10 mm, 12 mm
i TR UL PR3 B 4R & 7= F 2 Al & 3529%-
3544%- 35.62%, FAAREFEXHIAHE, M 6 mm.
10 mm. 12 mm WRHHEATUERT R EN L EERNR
4, 5BIR 60.51%  68.08% 85.52%. ARIELHEF M
AR EFUEREEE, REEEAEK -6 mm H#ITE
ATk, KA 6 mm KB RTUEL , 7T ATE N BRI
PHER =AY 35.29% , FHL 6.99% KRR, HABEMLL
R 639 NMNAT R, BY MEBIKE, NTFHK
S FPIEEE, ARSI SF R ETT T RIFEEA.

BT BEY 2R B is bR 8 R BUE R T
qfE (F4EMR -0.074 mm) RIEXTHL, RFK 6.

#+ 6 ERFURRUERIRE q EXILE

Table 6 Comparison of Q value before and after wet pre-
concentration transformation

q/ (tm>h1)
B wmw meE witm
— BB 1.79 2.15 1.8
BB 0.56 0.76 0.85

ZEBREN 0.11 0.35 0.4

BATER, —BREN. ZBREBIVEFERK
THERIK, EHE, ZBREVEBY & 1HF1RA,
TBET MR 36%, —BEY MERE 3 L,
HER R qE, By RE/IMRML.

32 = ZHEVSRITZERUHAR

EHANRBATIEE, —HEY A& T MW
AT, ZRE. =ROET SALEME T BUERTE &K,
AR FRIRAL, KT,

® 7 TUEAIEEREHERAAIIEL

Table 7 Grade comparison of magnetic separation products at
all levels before and after pre-concentration

2% R PRSI/ BkE /% WiHE
. G 42.31 4331 43.99
By 8.6 6.98 6.99
— By 60.7 56.69 57.40
- By 8.1 5.99 6.95
By 65.17 61.58 63.36
=@ Ry 14.76 12.18 12.7
By 23.09 2891 29.22

SHRE, XE5THEERS AT, RAARE

A BEBEEATIER, BRBULELHEEEX,

TERRERFANKAA R X HBERR

WEY VIR WRHEATTH 228, LGRIAER S,
R ERRHEAT N, ERIEK 9.
® 8 WERBAERARALE ST

Table 8 Particle size analysis of hydrocyclone classification
products
-0.074 mm/% TFe%
HiR 98.54 56.34
gl 87.11 66.69
8By 94.45 63.87

® 9 FRGEREILE

Table 9 Comparison of classification equipment efficiency

FUERTRCE /% Tk 5 5K /1%
= S I 60.25 61.56
B HE 7> AL 36.96 42.17
TR 33.68 27.57

RRBET . VIR HIBIR -0.074 mm 40 /¥ 4
FA 94.45%, 87.11% 1 98.54%, Ui+ H e
B FIREN 50.10%. EIRBIILT . VIPFE
IR TFe ShHL 53 B A 63.87%, 66.69% Fl 56.34%, i
H_BERBFETEY ‘REE” WRE, @
R F= WD) TFe ShALIK T XL =4 TFe S Lo
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Fig. 4 Classification process flow chart
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1% PR % W& BB BT G 63.37%,
B RGO 61.26% [URE 2 N E A, TR
H: 1) BERESTHEY 0045 mm KL MM RE
43.38%, W ARKMAKEME XK. 2) SREEFEL
HEEK (MNEARLE) SBENBIREES
Ko HILRBRELEREEHR L EINREGE
P, WEEREENLIE B T E R R H R RO
HRE, BAEMENERETT, REENEERE,
Be A IR FH BT B AL, IR YRR IE L
fE AR B E RA LRI b, RI%E
HH L ZERERR T EEER Y,

& & kK B N 700 L/h, B € % 18
RHE 37 Fh 2 WG W 3% R E 4 BB 64. 526
48 kA/m'*, T EML, BIHAEFERLE 100

* 10 TEHLBEHER

Table 10 Production index after process optimization

TR FEER /%  TFe /% B 1%
By 33.12 66.69 85.08
By 66.88 5.79 14.92
B8 100.00 25.96 100.00

W B RALRT 63.37% W0 E] 66.69%, &
W TFe5.79%, fatriase, HLI 17 &it Bz

5 REVBREAAIZAR

REFHENRBTWHMIERIE 1.
® 11 EEERYEMT

Table 11 Phase analysis of main products

= B BB KR B R RR

Wik S8 228 11 60 O 0 08 1018
BW BH¥ 2240 1081 5894 0.00 0.00 7.86 100.00
S8 066 066 436 012 02 096 696
B
B
— 8 06 07 32 024 044 074 592

=2 ﬂ%m 10.14 11.82 54.05 4.05 743 12.50 100.00

a= B 17

R g}% 1426 738 70.81 0.00 0.84 6.71 100.00

948 948 6264 172 287 13.79 100.00

0.88 8.44 0 01 08 1192
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Fig.5 Process flow of tailings re-concentration
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Study on Treating zinc-bearing dust by Ammonia Leaching Process
Zhang Jinxia'?, Feng Hongjun', Wang Long'?, Niu Fusheng'?

(1.College of Mining Engineering, North China University of Science and Technology, Tangshan, Hebei,China;
2. Hebei Province mining industry develops with safe technology priority laboratory, Tangshan, Hebei, China)
Abstract: Metallurgical dust discharged during the steel manufacturing process belongs to solid waste, which
is rich in valuable elements such as iron, carbon, zinc and lead. It is the main raw material source of recycled
zinc in China. In this process, wet immersion zinc was studied on the raw materials with ammonia/ammonium
chloride as the composite leaching agent. The experimental data showed that the total ammonia concentration
was 6 mol/L, the ammonia/ammonium ion ratio was 1:1, the leaching temperature was 60 °C, the liquid-solid
ratio was 6:1, the leaching time was 2 h, and the stirring speed was 500 r/min. The zinc leaching rate was
85.44%. The leaching was tested under the optimal parameters. The data showed that the leaching rate of zinc
was more than 85%, and the efficient selective leaching of zinc was achieved.

Keywords: Metallurgical dust; Zinc;Ammonia leaching
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Application Research of Process Optimization of Anshan Type Magnetite
Zhang Guosheng, Yu Chaoqun, Zhao Shufang, Wang Haoming
(1.HBIS Group Mining Company, Tangshan, Hebei, China; 2. Mine Design Co., Ltd., Hebei Steel Group,
Tangshan, Hebei, China)

Abstract: The concentrate grade of Anshan type magnetite is 1% - 3% lower than the designed value due
to the large fluctuation of concentrate grade. The designed grinding process is stage grinding, three-stage
wet roughing magnetic separation, one-stage (magnetic separation column) cleaning, and this process is
optimized: the wet pre separation is increased before grinding, the grinding grade is improved 6.39%, the
grinding efficiency is increased 36% in the second section, and the grinding efficiency is increased 3 times in
the third section. At the same time, the high-frequency fine screen of the classification equipment of closed-
circuit grinding in the second section is placed after the second grinding, replace the high-frequency fine
screen of single screen is replaced by laminated vibrating screen, and the counter-enrichment phenomenon
on the final concentrate grade is reduced. The technology of first grinding and then sieving reduces the
overflow of the light lean continuous body or impurities into the hydrocyclone, improves the efficiency of
the hydrocyclone, ensures the requirements of the target process for fineness and grade, and optimizes the
classification process. The washing machine replaces the magnetic separation column to increase the TFE
grade of the concentrate of the cleaning process from 63.37% to 66.69%, the TFE of the tailings is 5.79%,
and the recovery rate is 85.08%. The original design index is achieved, and the economic efficiency of the
enterprise is improved. The benefits are increased significantly. The tailings from the pre- concentration
are recycled and sold as building stones above + 0.5mm, which increases the non mineral income. The
tailings below - 0.5mm enter the medium strong magnetic re-concentration, and the tailings enter the other
beneficiation process series for re separation, so as to maximize the recovery and utilization of resources.
Keywords: Magnetite; Wet pre-concentration; Classification; Anti-enrichment; Washing machine



