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Fig. 1 The structure (a) and its inside view (b) of

magnetic iron separation equipment

for experimental use

PR AR PR BB Y ety . O 1o I e
A R R ARG o 1 L HE SR BT AR A AT — 4K
Gk, LABT 1T

2 SLIGERS

2.1 FERKF

BRA A0 W) AH 43 43 BT bR ME W) BT GBWO07272,
GBW07273 .GBW07274 Fl GBWO07275 (fif P 2k it
S BN E H 2 5 R 46.9%6.30.0%,0. 8% .18.5%) ,
B0 1 16 4 v e b 5T S A SR IF T 5 RAL A ke TR
B A B - 100 g/ Ly AR 100. 0g SAAL T3
BT 1000 mL Berr, /A K IR I i A 300 mL £
PR FL 58 AV B A 1000 mL 2583, i K e
B2 35T AR ORI W 50/ L, FREL 50.0g
AALREIR E T 1000 mL HEFF 1, i A 500 mL 7K, ik
TR IAASE HL 52 4 VA i B A 1000 mL 25 5, K
PR 0B 58403308 (o 24 1. 19 g/ mL) s B W VR AL«
TR BERR AR AR BLLE R 1.5 ¢ 1.5 = 7,/ R Wi
FET R 150 mL HRAR 22 18 M A 2] 700 mL /K, ¥ )
JE A 150 mL B R HE B PR B AR TE IR W ¢ =
0.02501 mol/L, #E B FREL 2. 4522 ¢ T 4% ik 41 & F
400 mL BEARH LA 200 mL 7K o A5 I I B O 5 4
BB A 2000mL 2, K HG B 2 20 8, $2
A1 TORMERERR AN FE R ) 20, 5 g/ L. FREL 0. 50g K
JHe B R 44 T 100 mL BEARH L A 50 mL 7K, (i H 52
WA 100mL s, KRR 205
2.2 HRBPHEKSENIT

HERf BRI 0. 5000 g FE o (i FH G MR 70 B8 26 B
PEATRE1E  FERE 50 B 80 Gs, /K i 1 & 4 30 mL/
min, §1# B8 70 v/ min, K PEBHE] 2 3 min S
TR W A 250 mL HEIE R L 00 0. 5 g R

B4 1. 0g BRBR E AN . 30 mL R . i #A fi o8 4.
JEV 4R 2 10 mL 2245, T Ak 2 85 V7 W 28 (6
SR 2~3 W, K WeBk RURE L K ¥ AL A
10mL S Ak & R % W, CE 3 ~ 5 min, K Fi B &
120mL 72 A7, DL 0K Jie i R &l R 48 R AL A
20 mL B TR IR, 1T SR % TR B b 9 IS VAT E & W
PRASE M5 B 2 i, #2X (D) THERE o b 8 PR
(MFe) 1) 53 i 73 45 .

¢ XV X55.85
m X1000

Ko MEERAIRMER M E 0. 02501 mol/L;
V' oA S BT I RE B T R A AR v IA AR B, mL s m
e R, g

3 HR5

3.1 BEBESAR YRR R

O A W A R S A B bR ME W
GBWO07273(MFe Jit 43 80 30. 0%6) , [8 5 F At 52
5 S5 L 6 T B S ) R 1 R S Y 4 A A (R 5
JEE K TR B | B R RN IR o e A AT B R
T 50 LA 25 i e R SO 1 L b g v kA [l i
R R A I B DA A (A B 6
B FRI~F 4, mHE1I~F 400, SR EE N
70~110Gs, K N 10~40 mL/min, B # &
A 40~100r/ min FIKBERS 8] Ky 2~4 s, G PR 1 [\

w(MFe) = X100 % (1)

F1 MFEEARRRR

Table 1 Single factor experiment of magnetic field intensity

W358 i Magnetic field intensity/Gs 50 70 90 110
[t Recovery/ % 94.2  99.3 99.6 103.4

®2 AREERERRRRE

Table 2 Single factor experiment of water velocity

JKIR I E Water velocity/(mL/min) 10 20 30 40
[ % Recovery/ % 107.2 102.1 100.3 97.2

®3 BREEREZRRAR

Table 3 Single factor experiment of turnover rate

%% 3 Turnover rate/(r/min) 40 60 80 100
i Recovery/ % 106.2 103.2 100.1 100.2

R4 HKEREREERRAR

Table 4 Single factor experiment of elution time

W YRR E] Elution time/min 1 2 3 4
Ml % Recovery/ % 107.6  103.5  98.8  99.0
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Table S Orthogonal test scheme for magnetic iron recovery

KT ﬁ?ﬁiﬁﬁ; 7J<?ﬁi¥£§ 0 e ok 2 W?f’ﬁﬁl‘lﬂ %‘ﬁ%ﬁi(fﬁ?ﬁ%ﬁéﬁ%)
Level l\l/IagneTm fli:ld Water Vel(?01ty/ Turnovelr 'Elutl()l’.l Ma%netlc iron content
intensity/Gs (mL/min) rate/(r/min) time/ min (CRM No.) w/%
1 70 10 50 2 0.8(GBW07274)
2 80 20 60 3 18.5(GBW07275)
3 90 30 70 4 30.0(GBW07273)
4 100 40 80 5 46.9(GBW07272)
F6 HMHKOKRELZAEER
Table 6 Orthogonal experiment results of magnetic iron recovery
o EH%WE'TE 7K‘bﬁ3£f£: 0 e L H"F‘H’Eﬁlﬁl ﬁiﬂi%&fﬁ\% A&
No Magnetic field Water velocity/ Turnover rate/ Elution Magnetic iron Recovery/
: intensity/Gs (mL/min) (r/min) time/min content w/ % %
1 70 10 50 2 0.8 103.4
2 70 20 60 3 18.5 102.7
3 70 30 70 4 30.0 99.1
4 70 40 80 5 46.9 95.2
5 80 10 60 4 46.9 103.4
6 80 20 50 5 30.0 99.6
7 80 30 80 2 18.5 103.9
8 80 40 70 3 0.8 102.7
9 90 10 70 5 18.5 102.2
10 90 20 80 4 0.8 101.5
11 90 30 50 3 46.9 105.4
12 90 40 60 2 30.0 103.2
13 100 10 80 3 30.0 105.1
14 100 20 70 2 46.9 106.7
15 100 30 60 5 0.8 103.8
16 100 40 50 4 18.5 102.6
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Table 7 Statistical results of the orthogonal experiment of magnetic iron recovery

i H Item i 2% J7 fil Sum of squared deviation H i1 E Degree of freedom F t{f F ratio F IIfi 1l F-threshold

T 7 JiE 41.197 3 1.823 3.290

7K i 15.382 3 0.681 3.290

Tl R 7.382 3 0.327 3.290

hE I 1] 45.697 3 2.022 3.290

Tl kB 3.337 3 0.148 3.290
2 113.00 15

2R QATIEN] R e, i ERAH BE B4y i
SR M2 (L 2) LI 100 % FI46 4% (1 1 28 AR
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Fig. 2 Effect curve of orthogonal experiment of magnetic iron recovery
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Table 8 Determination of magnetic iron in certified reference materials for phase composition analysis of iron ore

o U ) T 4 7€ {8 T E AH X M Al 2 NEME
CRM No. Found w/% Average w/% RSD (n=8)/% Certified w/%
GBWO07273 30.0,30.2,30.2,30.3,29.7,30.0,29.7,29.4 30.0 1.0 30.0
GBWO07275 18.3,18.6,18.5,18.5,18.3,18.4,18.7,18.6 18.5 0.80 18.5

R U AXRERPHEKHINELSR

Table 9 Determination results of magnetic iron in iron ore actual samples

B i 4 5 A3CT7 ¥ Proposed method YS/T 1047—2015 Il 5 {8
Sample 7 i T AHXE B B 22 Found by
No. Found w/% Average w/ % RSD (n=8)/% YS/T 1047-2015 w/ %
1= 8.4,8.4,8.2,8.5,8.3,8.4,8.6,8.4 8.4 1.4 8.3
2% 17.1,17.3,17.1,17.5,17.4,17.2,17.3,17.2 17.3 0.80 17.2
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Design of magnetic iron separation apparatus for experiments and

its application in the determination of magnetic iron in iron ore

WANG Yin-fu

(Shenyang Geological Survey Center. Shenyang 110032, China)

Abstract: The determination of magnetic iron content is one of basic analysis items in iron ore prospecting.

In the past, the magnetic iron is usually separated by manual magnetic separation method followed by de-

termination. However, this method has some disadvantages, for example, the cleaning is incomplete or

the water velocity is hardly controlled to cause loss of magnetic iron. Moreover, the specification of perma-
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nent magnets used in different laboratories is not unified, which also cause the bad repeatability of deter-
mination results. The magnetic iron separation apparatus was self-designed in experiments, which was
composed of three parts, i. e., frame, transmission and elution system. It not only improved the separation
efficiency, but also realized the simultaneous operation of several samples by one person. The single factor
and orthogonal experiments for magnetic iron separation conditions using this apparatus were investigated,
and it was applied for the determination of magnetic iron content in iron ores. The results showed that the
optimum conditions of this apparatus for the magnetic iron separation were as follows: the magnetic field
intensity was 80Gs, the water velocity was 30 mI./min, the overturn speed was 70r/min, and the elution
time was 3min. The content of magnetic iron in sample had little influence on the determination results.
The proposed method was applied for the determination of magnetic iron content in certified reference ma-
terial for composition analysis of phases in iron ores. The relative standard deviations (RSD, n=28) of de-
termination results were 0. 80% and 1. 0%. Two actual iron ore samples were determined according to the
experimental method, and the found results were basically consistent with those obtained by standard
method YS/T 1047-2015.

Key words:iron ore; magnetic iron; separation apparatus; titrimetry
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