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Table 1 The results of multi — element analysis
WSr  TFe FeO S0, ALO, CaO MgO P S  fe%k

Fi 67.51 0.53 1.16 0.47 <0.05 0.11 0.035 0.013 1.94

x2 YW /%
Table 2 The results of multi — element analysis
o WETERR  BRERER  gRiEEk O BRALER  RERRB Ak

(mFe) (cFe) (oFe) (sfFe) (siFe) (TFe)

B 1.6 0.05 65.53 0,18 0.28 67.51

VAX(TES 2.37 0.07 96. 87 0.27 0.41 100. 00
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Table 3 The results of industrial analysis

%y K5y K5y RSy I 5 Bk
SR TR 6.26 3.58 73.81 16.35
ol - 3.82 78.74 17.44
TRRICIKH - - 81.77 18.13
®A JURINER /%
Table 4 The results of element analysis
WA N H s N 0
SR TR 42.56 5.60 0.12 0.44 41.44
Tt 45.40 5.97 0.13 0.47  44.21
TR TC K HE 47.20 6.21 0.13 0.49 45.96
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Fig. 6 Magnetic properties of roasted concentrate and raw ore

3.2.3 MMBREST

FERGREIR B R 750 °C REREBF R4 7.5 min () 4544
LAY R R L R 20% SRR R 300 mL/min
PEATIRER . BB 5 R A B S5 A i R A L
AL Rt s 6 (A) 518 6 (B) s, b & #1754

1000

o eostenesateny8ee®P000% 0000 00, gete®]
oSe0e

1200

MR WA 5 Hy SOV AR R AR AKX
~(6) .
3Fe,0, + H,(g) =2Fe,0, + H,0(g)
Fe,0, +H,(g) =3FeO +H,0(g)

(5)
(6)

o— iRkl
O—HEkA

RERein”

Intensity(counts)

Rike I

L A |
40 60 80
26/(°)

5 BT SAEE XRD P

Fig. 5 XRD pattern of roasted concentrate and raw ore

3.2.2 WMEZEMES T

FERFFEIREE 750 °C RS HEETE] R 7.5 min A2
J B HC R 20% SRR L 300 mL/min 9 5544 R
AT B i SR % XRD B an i 5 s .
RERERTRE A P 20 =33, 29° B AR R AR AT S 06 0 1 T
FUd/ING 2 20 =21.36° 35.77° 54. 62° 5 R4 R AE
W SEA T 2,20 = 35. 55° F1 62. 55° £ 1% 2k 7 R AF 16 B
B 2, U0 IH K ) AEAE P A TE R e B v el AR gk
AR

0.30

(b)

—=#— Raw ore
—e— Concentrate

e
9

L

=3

i
S
1

0.15

0.10 4

0.05

Specific susceptibility (<10”m™kg™)

0.00

T y T T T T
0 200 400 600 800 1000 1200

Magnetic field intensity (kAm™)

FE R, TR 56 B 0 B AR R e 9 0 2 IR e b
TH—3R B i i R H, Lo WAl 28 50t 28 4 o |
TH—2e 18 T A B M . I BeRE ™ iy B
{37 B 4 15 P R AL A L TS, RE S TR
600 kAm ™' I R s RS 0T A B B R G AE A E) T
1467 A - m’/g it TRRIEH 33 4% Hi K I REAL



H1H BUE L, 55 R AT BLAE W) SO 5 T 2R kA i A b ) e 5 - -

FHGKEN 0.264 4 x 107 m'/kg, SR 43 5. FE
BEVEA T

HIAE A B 1R 9 28 A 20, 28— 25 Ul W1 e o BB o
S RENE 2 BB FE R e R e A8 S T iR A P Tl
0 R e e b e AR SR BN ONE(3) 5 (5) o

3.3 WM B

HIPEL 7 (A) AL, JEUTRE il R THDE I3, 4540 2
W ICAGRE SRR FT7(B) . (C) . (D) Ky
SEBERTT R SEM R R I 7 (B) n] R By Be e R g
% IR ZLE, N BEALIR, SN ORZ YR, A
R AR B R ZE A RN B, R TR . 3R 5 T4,
M2 3 AEMEOTR SRR M BN R Z O 1,338
5 1,326, Jfa AT, 48 KR 73 AR Bk AT 2 29 1k ok i
B WP T (C) Fr 7R B b 2 T A7 AE R A B RS,
F M AN NP 7 (D) B B dh R RO, HER
THAFAE R A LI, FLIR TRAE diy AR, A i 25 A F B,
NG SR S A f i T R 2R

— oy

7 R SRR T SEM [ER : (A) JRURT UL IR 5
(B) KEBeks BURLR 1hr; (C) Ky BE RGO WU R 1m0 5 (D) Kibe
B FURL IR

Fig. 7 The SEM images and the EDS energy spectrum of roasted
— production inner at different roasting temperature; (A) SEM
image of raw ore; (B) SEM image of concentrate; (C) SEM im-
age of concentrate surface; (D) Enlarged SEM image of concen-
trate surface

&5 EDS G TR R Hras R

Table 5 Results of EDS elemental mass analysis

P ﬁﬁﬁéi/% VI o)/ ey
B 2! Mt
1 70.12 29.88 100. 00 1.491
2 72.36 27.64 100. 00 1.337
3 72.52 27.48 100. 00 1.326
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Research on Process and Mechanism of Magnetization Roasting by Straw Bio-
mass for Hematite
HE Ruofan, HAN Zhenpeng, ZHOU Tingbo, YU Tianyou, ZHANG Qi, SUN Yongsheng

School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China

Abstract; Magnetic roasting — magnetic separation process is considered as a feasible solution to separate iron mine. Be-
cause of its characters of low — pollution, widely distributed and resource —rich, biomass can be transformed in a thermo-
chemical way to reductant applying in magnetizing roast. This research utilizes hematite and straw biomass to carry magnet-
ization roasting experiment. Under conditions of 750 degrees C, roasting time of 7.5 min, iron ore and biomass dosing of
10 : 2, pure nitrogen with 300 mL/min, this research acquires index of iron concentrate with grade of more than 71.0%
and recovery of more than 99.5% . Test results of XRD, VSM, SEM show that specific diffractive peak of hematite trans-
forms into specific diffractive peak of magnetite, while magnetic moment per unit mass reaches more than 1 500 A + m*/g
and the maximum of special magnetization coefficient achieves 0.26 x 10> m’ « kg™'. It verifies the feasibility of straw
biomass as a magnetized roasting reducing agent, providing an effective solution to utilization of straw and iron resources.

Key words: hematite; magnetizing roasting; biomass; phase transformation
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