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Fig. 1 Procedure for preparing reagent Fe2Os and

phosphorus compound mixed tablets

Table 1 Composition of iron ore (mass%)

T-Fe P Si0, AlLO; L.O.L
[mass%)] [mass%] [mass%] [mass%] [mass%]
60.80 0.185 2.38 2.35 7.40
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Fig. 2 Electron beam machine Fig. 3 Dimension of jig for

electron beam scanning

experiment
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Table 2 Electron beam parameter Table 3 Electron beam parameter
Acceleration Number of Acceleration  Number of beam
voltage [kV] beam scanning voltage [kV] scanning

(a) 10 1 (a) 10 20
(b) 10 20 (b) 30 |
(c) 20 1 (c) 30 30
(d) 30 1

(e) 30 5

(f) 30 20
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Fig. 4 Photograph of electric furnace
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Fig. 5 Schematic diagram of electric furnace
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Fig. 6 Laser microscope images of the surface of sample of Fe2Os (a) before beam
scanning, (b) acceleration voltage and number of beam scanning are 10 kV and 1 time
respectively, (c) acceleration voltage and number of beam scanning are 10kV and 20
times respectively, (d) acceleration voltage and number of beam scanning are 20 kV and
1 time respectively, (e) acceleration voltage and number of beam scanning are 30 kV and
1 time respectively, (f) acceleration voltage and number of beam scanning are 30 kV, 5
times respectively, (g) acceleration voltage and number of beam scanning are 30 kV and

20 times respectively



Fig. 7 Laser microscope images of the surface of sample of FesOs (a) before beam
scanning, (b) acceleration voltage and number of beam scanning are 10 kV and 1 time
respectively, (c) acceleration voltage and number of beam scanning are 10kV and 20
times respectively, (d) acceleration voltage and number of beam scanning are 20 kV and
1 time respectively, (e) acceleration voltage and number of beam scanning are 30 kV and
1 time respectively, (f) acceleration voltage and number of beam scanning are 30 kV, 5
times respectively, (g) acceleration voltage and number of beam scanning are 30 kV and

20 times respectively

WIZ, BRI ZAT o CORVEEL IS 21T o723 BHZx L C, XRD [Eif 7 e 7 7 A L%
HIE L, WG 21T > 72, JIE LB 7 e 7 7 A L% Fig. 8, Fig. 9 1T~ 7.
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Fig. 9 XRD patterns of Fe203 sample
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Fig. 10 XPS spectrum of Fig. 11 XPS spectrum of
Fe203 sample before electron Fe203 sample after electron
beam scanning beam scanning

Table 4 Ratio of Fe?* ion and Fe3* ion of Fe:03 sample

before electron beam scanning.

Types of ion Ratio [%4]
Fe!* 7.3
Fei* 92.7

Table 5 Ratio of Fe?* ion and Fe3* ion of Fe203 sample

after electron beam scanning.

Tvpes of ion Ratio [%]
Fe¥ 18.1
Fe' 81.9

Fe2t A 4 v DIF(FEIAIE, B Z1T o123 B D 73 E Dy o 72, Fe2t A 4 1% FesOs B L
FeO 2 b 5728, Fer A 4 v DIFAEEIS OFENNL, FexOs DI T Ol TA TR L TN 5.

3.2 VU ALAWEI FeOs M~ DE T £ — LR

RIPHFEL L Y, BB — ARG 21T > 7ol O R | 2, FFBMEE 2 VWD 2
DGR TBIEZ LT F5 5% Fig. 12 (a) ~ (), Fig. 13 (a) ~ (d), Fig. 14 (a) ~ (d), Fig.15 (a) ~
(@DITRT. RIBAHORENE, £ A ATER LEESEZbDTHDTD, N Faxo T
WNEA N, VBR=NT T DERMUEREE BIZ, EOLRREITR>TND., £z,
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FREFSME V=30 kV, N=1 [ElOREHL I, 10 pm FE O/ X 22 Z8 )L BRI A H D,
PR SRE V=30kV, N=20 [BIOFRELRTIL, Fe:OsilBHZ R b7 K 5 2R o,
F7o, EORPEM T CORBER S E2EMIZOUNBASTZL RS TND,

100 pm

Fig. 12 Optical microscope images (x500) of the surface of sample of Fe:0s and
hydroxyapatite mixed (a) before beam scanning, (b) acceleration voltage and number
of beam scanning are 10 kV and 20 times respectively, (c) acceleration voltage and
number of beam scanning are 30 kV and 1 time respectively,

(d) acceleration voltage and number of beam scanning are 30 kV and 20 times

respectively



Fig. 13 Optical microscope images (x2000) of the surface of sample of Fe:Os and
hydroxyapatite mixed (a) before beam scanning, (b) acceleration voltage and number
of beam scanning are 10 kV and 20 times respectively,

(c) acceleration voltage and number of beam scanning are 30 kV and 1 time respectively,
(d) acceleration voltage and number of beam scanning are 30 kV and 20 times

respectively

100 pm

Fig. 14 Optical microscope images (x500) of the surface of sample of Fe:Os and
tricalcium phosphate mixed (a) before beam scanning, (b) acceleration voltage and
number of beam scanning are 10 kV and 20 times respectively,

(c) acceleration voltage and number of beam scanning are 30 kV and 1 time respectively,
(d) acceleration voltage and number of beam scanning are 30 kV and 20 times

respectively



Fig. 15 Optical microscope images (x2000) of the surface of sample of Fe:Os and
tricalcium phosphate mixed (a) before beam scanning, (b) acceleration voltage and
number of beam scanning are 10 kV and 1 time respectively,

(c) acceleration voltage and number of beam scanning are 30 kV and 1 time respectively,
(d) acceleration voltage and number of beam scanning are 30 kV and 20 times

respectively
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Fig. 16 XRD patterns of Fe2:03 and hydroxyapatite sample after electron beam
scanning (a) before beam scanning, (b) acceleration voltage and number of beam
scanning are 10 kV and 20 times respectively, (c) acceleration voltage and number of
beam scanning are 30 kV and 1 time respectively, (d) acceleration voltage and number

of beam scanning are 30 kV and 20 times respectively
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Fig. 17 XRD patterns of Fe:Os and tricalcium phosphate sample after electron beam
scanning (a) before beam scanning, (b) acceleration voltage and number of beam
scanning are 10 kV and 20 times respectively, (c) acceleration voltage and number of
beam scanning are 30 kV and 1 time respectively, (d) acceleration voltage and number

of beam scanning are 30 kV and 20 times respectively
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Fig. 18 Relationship between electron beam
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@ scanning are 10 kV and 20 times respectively,
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E oalh scanning are 30 kV and 1 time respectively, (c)
o
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scanning are 30 kV and 20 times respectively



05 Fig. 19 Relationship between electron beam

M oefore| | parameter and P [mass%]/Fe [mass%] of before

% 1 and after beam scanning
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%u.z- scanning are 10 kV and 20 times respectively, (b)
2 acceleration voltage and number of beam
< o1 I scanning are 30 kV and 1 time respectively, (c)
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Fig. 20 Optical microscope images (x500) of the surface of sample of iron ore sample
(a) before beam scanning, (b) acceleration voltage and number of beam scanning are 10
kV and 20 times respectively, (c) acceleration voltage and number of beam scanning are
30 kV and 1 time respectively, (d) acceleration voltage and number of beam scanning

are 30 kV and 20 times respectively



Fig. 21 Optical microscope images (x2000) of the surface of sample of iron ore sample
(a) before beam scanning, (b) acceleration voltage and number of beam scanning are 10
kV and 20 times respectively, (c) acceleration voltage and number of beam scanning are

30 kV and 1 time respectively, (d) acceleration voltage and number of beam scanning

are 30 kV and 20 times respectively
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Fig. 22 XRD patterns of iron ore sample
after electron beam scanning (a) before
beam scanning,

(b) acceleration voltage and number of
beam scanning are 10 kV and 20 times
respectively, (c) acceleration voltage and
number of beam scanning are 30 kV and 1
time respectively, (d) acceleration voltage
and number of beam scanning are 30 kV

and 20 times respectively
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