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Abstract: High purity iron is defined as iron that has purity more than 99.9%. High purity iron-based materials have
higher performance than traditional iron-based materials, such as lower ductile-to-brittle transition temperature and recrystal-
lization temperature, higher corrosion resistance, higher maximum permeability, excellent conductivity and low temperature
thermal conductivity, thus showing promising applications in aerospace, electronics-information, electric power and military
industries etc. However, China currently has to import most of the high purity iron used in its industry and scientific research
institute , although China is the world’s largest producer and consumer of industrial iron, due to the lack of economic and effi-
cient preparation technology of high purity iron. In this article, four typical methods for the preparation of high purity iron in
the present world, direct reduction-smelting separation refining method, electrolysis method, pyrometallurgy method and hy-
drometallurgy-pyrometallurgy combined method, are reviewed and summarized. The development processes of researches in
high purity iron preparation technology between China and developed countries such as Japan, Europe and the U.S. are
compared. The relationship between the purity of iron and its current market price is illustrated. The possible negative effects

of impurity elements on alloy properties are also indicated.
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ment of industrial standards, the development of application



5510 19 B HAE: m AR R 763
1 @ = SR, T EERM TR AR R, R
=]

JUAMEZE IR, 8k — LR B AR N 28 AN 1 20 43k
iR EE TR Z —, AR, ek i i A B 5
RN ERE RO SR RN, — T, ok
T HE— AR AN B P RE LA T K 3 R G s v ek
&, TEMER T RAEE T BSIMIT E EF AT R 2
[ AR EAE R, i R B A — A R AR AT e
AUEFRYERRERS Y B — T, B BUACRR R R AR it
H, REZLDTE, WK, B EE, Ef T4
Xof SRR SR A5 PR RE BRI Xk
FE N 1) 422 8 SR T s ) () SRR Rk A, T X 4
MEH IR B e i — T T il A S Bz —

BRI AT REE H ] N FIECS (N J2 98 SO nine 19
FAE) KR, 03NS KoRAE N 99.95%, — ok 4l
A7 2N5 ~ 3N BYEFR A Tk gk, =3N BIRR N & ai gk,
=4AN (R AR ARk, T X etk bR B e R i e
OYFTAE AR B R e, 5T N B3 A fifi R0 Ayl B R
(RRR ;=P /P ks FHVIFF RGBS HIFRIR 298 Fil 4.2 K
T T A RLBLR) Kb n B A4l RRR,, REE S5 hx
FREGEEZ AAFAE—E A XRR ST, Mk 1 PR, M4
RRR, =50 INFR A aliddk, =500 B Al FR 0 2k

£ 1 FISEMEE RRR, MEMIRIRMEE BHRER ST

Table 1 The relationship between RRR,, and nominal purity ® 7’

RRR,, Purity/%
50 ~99.900
100 ~99.950
500 ~99.990
1000 ~99.995
5000 ~99.999
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Table 2 The application fields of high purity iron[!: 7+ 11+ 15723

Application fields Representative application scenarios

. Shaped liner for explosively
Military products -
formed projectile, etc.

Photoelectric device B-FeSi, semiconductor

Rare-earth magnetostriction alloys (e. g. ThDyFe) ,
rare-earth permanent magnet alloys
(e. g. NbFeB and SmFeCo) , ferrite core,

magnetic recording medium,

Magnetic materials

and devices

magnetic head, magnetic sensors, etc.

Electromagnetic Micrometer-thick high purity Fe, FeNi and

shielding materials CuFe alloy film, etc.

High purity Fe-Co, Fe-Co-Tb, Fe-Co-Gd,

Target materials
arget materials Fe-Al-Si, Fe-Ni alloys, etc.

Advanced superalloys, high performance steels
Advanced alloys
and alloys, etc.

Biomedical and food Compatible blorrfa.lenals, food and
drug additives, etc.

. . Iron catalyst, high purity reductive agent,
Industrial chemicals . .
high purity reagent, etc.

Static induction device, high quality
Others
electrode , etc.
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Fig. 1 Typical preparation methods of high purity iron: (a) direct reduction-melting separation refining, (b) electrolysis method, (c)

pyrometallurgy method, (d) hydrometallurgy-pyrometallurgy combined method
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