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1£MViE7t Company Profile HNRE

L ERMAHARREIREELNTE (UUTEFRSAEELR) BiSMm ez, eliET1958F, 2
ENmEItAREENSEHR LT e BRI RNAR RN —, BRI, EfmkkEE "Fe—
82" Tz, BEKEAGTNENEEMHEFAERE, TE=RZRFHEFR, ESkk. TREZBHERE.
IR “RUERwLIEREEM" | ENERTH,; TUuREESMEIBEREERRARAZER,

Hunan Rare Earth Metal Materials Research Institute Co., Ltd. (hereinafter referred to as HNRE), formerly known as
Hunan Metallurgical Research Institute, founded in 1958, is one of the first two institutions in China engaged in rare earth
smelting, separation and application research of rare earth materials. Since its establishment, HNRE has been commended
by the CPC Central Committee, The State Council and the Central Military Commission three times for its contributions in
the "Two bombs and one star" project, carrier rocket launch and communication satellite development. Successfully
developed "rare earth metal foil for detector” to fill the domestic gap; The anti-crushing hydrogen storage material project

won the second prize of national technology invention.



1£MViE7t Company Profile HNRE

K, EmthEEREAmISRREN. SERIEeE. SEHLTUEY. BT IMmLIK
BMHESN D RTARRAARIO- ARG, S4HE L ESREREARNARAGTHRMIKYE, ST
MRFIERATTREINEIATHN, EEENGEMSTTENPFAERNZEAEES %, RIS Hi16F S
HIEMYENR)RESEETm(ANE), SEESERAENERTH, R “RiFEF" @8, SEIHOE,

For many years, HNRE has carried out in-depth research and industrial layout in five directions: high-purity rare earth
metals and targets, high-performance rare earth magnesium alloys, high-purity rare earth compounds, rare earth boride and
rare earth permanent magnet materials. The purification and application technology of high purity rare earth metals is in the
leading level in the world; The preparation technology of high purity rare earth boride material breaks the foreign technical
blockade; It has the most complete production line of neutron activation detection materials in China; 16 kinds of high purity
rare earth oxides (6N grade) and high purity zirconium products (4N grade) have been successfully developed, and the
preparation technology of high purity zirconium fills the domestic blank, solves the problem of "neck jam" and realizes import

substitution.



¢H4A28%) Company Structure

HNRE

1/ = General Office

RHY & EEBTechnology Development
Dept.

AIBEIEEEHR Dept.

4 &/ Z=EDiscipline Inspection
Office

Iz e =g ZB0peration Management
Dept.

i ¥INA55EBFinance Dept.

X¥=E i TERRisk Management Dept.

Iﬁé‘éﬁﬁﬁ%ﬁﬁught Alloy Research Institute

kﬁi@%ﬁﬁ%ﬁﬁRare Earth Metal Research Institute

Fﬁiﬁ:}*ﬁﬂﬂiﬁﬁﬁ?ﬁﬁﬁRare Earth Analysis and Testing
Institute

Fﬁiﬁﬁgiﬁﬁﬁ%FERare Earth New Energy Research
Institute

WiraE eI T IREE /2B Hunan Rare Earth Co,, Ltd

=R ISR SHunan Sunrising Rare Earth
Materials Co., Ltd

HAE R T o HTHeABRAEHunan Rare Earth Analysis and
Testing Center Co.. Ltd

e T ETREEM B RE(E/A EHunan Rare Earth New
Enerav Material Co.. Ltd

I E Bt ARSI Taojiang Ruilong Metal New
Material Co.. Ltd

HNRE



E254M&M Visions and Values

AV =S Visions
ERERZEFMON "B
WM AR
To become the most influential rare [ L ¥ ] S --,;
earth application high-tech enterprise ‘--

in China

i 7 ! 7
A

tIVIEFCharacteristics

KA LEEHIBIFT#E Never stop innovating
BIBESCHBAYSC 451 Down-to-earth working
BS)EYTRYIE 235548 Dare to do the responsibility
FEEsKIEHIABES# Serious spirit of excellence

HNRE

ZIMH{EValues

ST LEHARELA

5| AR

Standing at the forefront of rare earth research
Lead the application of rare earth materials

KixB#rGoals
R R RE
gz —t=2 N INSN

Be the leader in rare earth applications
Be the litte giant specializing in rare earth
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SR [E Platform Qualification
$/RSC ] Technical Strength
AFBAEA Talent Team
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i Platform Qualification

HNRE

ERELIFHES

National innovation platforms
T (BriakksSinlim) FRREEFIRATHNAEIRE. BxRRACFH e

Industrial (Rare Earth Smelting and Processing Products) Product Quality Control and Technical Evaluation Hunan Laboratory

National Technology Innovation Demonstration Enterprise

wmLXIeeM i aERINzE, HEamIME LERAHRTHO. HLaEEEIAEa TIEMRPO. MEa AR,
wLIesRESaETERAHARHD

Hunan Key Laboratory of Rare Earth Functional Materials, Hunan Rare Earth Materials Engineering Technology Research Center, Hunan
Rare Earth Energy Materials Engineering Research Center, Hunan Enterprise Technology Center, Rare Earth Metal and Alloy Engineering

Technology Research Center
&BR
Qualifications
FISH—%R. PEEBTEERINATEZERSIWEINAA] (CNAS) #HiE. CMASF
Military industry certificates, China National Accreditation Service for Conformity Assessment Laboratory Accreditation (CNAS)

qualification, CMA,etc 8



$%AKR3SE)] Technical Strength

RHELIERE

High purity rare earth metals

EEfmISERREL. RN iR HER
T HFMKE, =8 "HEAE" =5,
HNRE is at the world's leading level in the
extraction, purification, and application material
development of high-purity rare earth metals.
Enjoying the reputation of “King of scandium in
the world .

Py o =

Rare earth alloys

BINERE T ERSE—F kA, B, BEesER
EHETFI=R e,

Successfully developed the first domestic flint, with
stable supply of rare earth magnesium and
aluminum alloys to aerospace enterprises.

HNRE

o fESiE

Hydrogen storage materials

EEIEME—RUNIREMESIRIR TS, IRPMESRRIHILLT
ERRRSTKE,
HNRE has established the only production line of antj crushing

hydrogen storage materials in China, and the technology is at the

international leading level.

@ FLHEY

Rare earth compounds

RS HAHIH 16F G At | ). SIRONEBRAEH LTS
FIERAN, NATFEUOEL,
Pioneered the development of 16 spectral pure rare earth oxides.
Breaking through the 6N level ultra-high purity rare earth

compound preparation technology and applying it to|laser fibers.
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HNRE

o HLiHLY o S

Rare earth borides High purity zirconium

MERAFTHREIMIATIE, FmA TR
IR HEH R Gz OB

The relevant technology breaks the foreign
technology blockade and the product is applied to
the core components of electric propulsion
systems in aerospace field.

EIHANE &S m, EERTEE, HERTIISHREK.

Developed 4N grade high-purity zirconium products to fill the

domestic gap and meet the special needs of nuclear industry.

o AL

Rare earth profiles

@ TLiw

Rare earth targets

BamLIERNEEEMEF RAKFERMR. —iﬁe

The production technology of high purity rare earth metals and

EEEANE—RPFECRU AL,
HNRE has the only production line for the
development of neutron activation detection
materials in China.

alloy targets is leading in China and first-class in the world.

10
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HNRE

TGRSR Scientific research achievements 1Bl E Committed projects

HW{STHARESRA00RIRN, IRISEEPRLA LRISRR
RME300B IR,

More than 400 scientific research achievements

FIETEZRS631TK]. TIERE TIESFSINERK EERMIF.
HNRE has undertaken a number of national,
provincial and ministerial projects such as the

have been achieved, and more than 300 National 863 Program and industrial foundation
scientific and technological achievements have

projects.
been awarded at the provincial and ministerial
level or above.
P frfEStandards
SHPatents AmmA B LTS SHIEH I LEER/ T IATES0RA,
HIFEISRISE BS80S, ‘\‘ ;,. Lead or participate in the formulation and

More than 80 national authorized invention

implementation of more than 80 national /
patents have been obtained.

industry standards.

11



AABME Talent Team

BIFH S5A
5 PhDs

fL=m 47A
47 graduate
students

EHAZEARBIPA 74
7 scientific research
academic teams

RPRERTRS A

ANE)RT245A
245 Employees

HNRE

5 senior professional titles

BISRERTR 30A
5 deputy senior
professional titles

FRZRERFRA5 A
45 intermediate
professional titles

12



AZABAMA Talent Team

HNRE
] H
FAEIPAAcademic teams
01 03
01 03 05 07
o 9 D
Py 1Y .‘“\;
LRI 02 USHIHEIIA 04 A EIEIM 06 L AKBIEIEA
High purity metal team Powder material team High purity compound team | W, Rare earth permanent
HBARE A EhS BIRARERA: BN EBAGEA: XZET magnet team
Team leader: Jia Shuaiguang Team leader: Ma xiaobo Team leader: Liu Rongli BEPAREA: o
wIEMEPA ZASHE 72 HEIHAEIRA Team leader: Chen Yunzhi
Rare earth profile team Light alloy team Rare earth target team
BIRAREA: E55 . EBAGREA: Hss FRATRE A X%
Team leader: Pen Zhuowei e der: Vack e Team leader: Liu Hua
@ @

(K
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Products and Services

X 28 Rare earth metals SIS Analysis & testing
#8047 Rare earth targets $ZAR'&if) Technical consulting

1 &% Rare earth alloys
#1824 Rare earth profiles
#1¥37k Rare earth powders
LMk Rare earth borides
LS4 Rare earth compounds

14



ERSIES .
Products and Services

HNRE
&1 £J& Rare earth metals

Sc/TREM=299.999% Ho/TREM=299.999%

b akRE(PM)FMI SISO, F4(Y). f#@(La).
(Ce)FERNET1 68 L2 BNREMER™m.

HNRE produces all 16 rare earth metals and their related

products including scandium (Sc), yttrium (Y), lanthanum

(La), cerium (Ce), etc., except promethium (Pm).

e Yb/TREM=299.999%
HPRAEEAER T EEH1(Sc) . £k(Ho). fB(Er). &

(Yb). $B(Eu)ZFrlXZEEIIZEESN, EBITEEEIN,
Our ultra-high purity rare earth metals scandium (Sc),

holmium (Ho), erbium (Er), ytterbium (Yb) and europium (Eu)

can reach a relative purity of SN and an absolute purity of 3N.

15
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Products and Services

HNRE

=1 £ Rare earth metals

#E+4ErFE5E Rare Earth Metal Products

P’Tz CT% AMtESpecification G AtESpecification
roduct Product
Sc 3N. 4N, 5N Y 3N. 4N. 5N
La 2N5. 3N Tb 3N. 4N
Ce 2N, 3N Dy 3N. 4N. 5N
Pr 2N5 Ho 3N. 4N. 5N
Nd 2N5 Er 3N. 4N. 5N
Sm 3N. 4N Tm 3N. 4N. 5N
Eu 4N, 5N Yb 3N. 4N. 5N
Gd 3N Lu 3N

HmISRESHIEH. 2. REM. EBMR
NeEsHEZRREEH, ZATENRA. it8
. fn=inR. ERIRE, Bobiirl. SEiMR
BEIR I RIS O,

Rare earth metals are important raw materials for
various targets, wires, foils, powders and alloys.
They are widely used in modern communication
technology, computers, aerospace, medicine and
health, photosensitive materials, optoelectronic
materials, energy materials, and catalyst materials.

16
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Products and Services

HNRE

i1 3044 Rare earth targets

i RO T EAF LI A PR A R, Wi tCe. Gd. Dy. To¥EH EZH T
B k. MY, Ndo Yo'EM EEMH Tl ER . EEAT, 2R
FUROCH R A JZ I EEHEM . Se. AlSch S HE 2 HilliG A SO IR o =itk
RE R BU(SCAIN) i HL PR R OB S AR . ScAIN H T+l a8 Ve AR IR DB
#(FBAR)FESIER M, PALOB AL F 2R S8 (MEMS) 4 1+ AT SOR A% 4%
JTRMATSGEE IRES A AR RS AW, FHIERN
S T A

Rare earth targets are mainly used as magnetron sputtering coating materials, Ce,
Gd, Dy and Tb targets are mainly used in information storage industry. Y, Nd and
Yb targets are mainly used in liquid crystal display and semiconductor industry,
and are the main targets for preparing electroluminescent thin film insulators. Sc
and AlSc alloy targets are key sputtering materials for solid-state laser coating
and high-performance aluminum scandium nitride (ScAIN) piezoelectric films.
ScAIN is used to fabricate RF devices such as thin film acoustic filter (FBAR), as
well as new micro-electromechanical system (MEMS) devices and fingerprint
identification sensors. it is widely used in 5G communications, automotive chips,
biomedical and other civil fields, as well as satellite communications, radar
detection and other military fields.

17
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~m3 RS

Products and Services

HNRE
>¢ §
512044 Rare earth targets
BB E B AR
Technical parameters of rare earth target materials
S O /N S
L i Sk Targets 1 ERemarks
Product Series
LRI oV [a sm. v, [BLERIIMETREM>99.95%, EAMIIET
Single rare earth ’ G d :Fb T BMREENLMRREEFERES, XFSc,
seires ) , ete SMEEMENN T o =ElM R T A& AT e,
: . S
SERRTT I e s putty T = 3505
I ST R O by NERECIC he customized according to customer
LSl requirements.  The  target  size
ftEEERY specification of difficult-to-machining
Nonferrous metal | Ni. Zr. Cr-Si-Al,etc |elements such as Sc and Sm can be
based series negotiated.

18
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Products and Services

HNRE
L &% Rare earth alloys

M LITRI A S EHNEN. REEE. BUTESEAZSIA, HUERIOMERNS, RRED,
HmIPEESER LUREEPHEXRNMS IR TH#HTITH,

The addition of rare earth elements can refine the grains and improve the properties of the alloy. Through the addition
of master alloy, the distribution of rare earths can be more uniform and the burning loss can be reduced. Rare earth
master alloys can be customized according to the composition and size of customer requirements.

‘ ERLas
Mg-RE alloys

‘ ARLAS
Cu-RE alloys

EmLas ‘ @mies
AI-RE alloys Ni-RE alloys
. wHiess
RE grade alloys
‘ BtAES
RE modified alloy

19



ERSIES .
Products and Services

HNRE
$8fs1HhES £ Aluminum rare earth master alloys

fafmTHRESE£Aluminum based rare earth master alloys
AR |9%s) AR I9%s)

Product Name Composition Product Name Composition
Al-Sc 2%. tRIEEFRZEkCustomized Al-Ho RiE= P&k Customized
Al-La 10%. IRIEEFEkCustomized Al-Er 10%. RIE=EFZEkCustomized
Al-Y 5-50%. RIEEFEkCustomized Al-Tm MRiIEZ= P EkCustomized
Al-Ce 10%. RiIEEZERFEXCustomized Al-Yb RIEEZ &k Customized
Al-Pr RiEEZ &k Customized Al-Lu RiE= P&k Customized
Al-Nd RiEE P&k Customized Al-Mo RiE= P&k Customized
Al-Sm RiIEZ R EkCustomized Al-Ti RIEEZ &k Customized
Al-Gd MRiIEE P EkCustomized Al-Nb MRiIEZ= P EkCustomized
Al-Tb RiEE P EkCustomized Al-Hf RiIEZ= P&k Customized
Al-Dy IR¥EZE= P E sk Customized Al-Ta RIEZE= P E sk Customized

20



ERSIES .
Products and Services

HNRE
{1 a5 £ Magnesium rare earth master alloys

g HESEMagnesium based rare earth master alloys
FERR AR %) FEER AR %)
Product Name Composition Product Name Composition

Mg-Sc 2-30%. IRIEZFERKCustomized Mg-Ho RIEE= P E sk Customized
Mg-Y 30%. IRIEZEFERKCustomized Mg-Er 30%. RIEZ=FERKCustomized
Mg-La 5-65%. RIEZFEKCustomized Mg-Tm RiE= P E Sk Customized
Mg-Ce 20%. RIEE=EEkCustomized Mg-Yb RiIE=Z P EkCustomized
Mg-Pr RiEZ= P&k Customized Mg-Lu RIEE= P E sk Customized
Mg-Nd 25%. IRIE=ZFERKCustomized Mg-Zr 30%. IRIEZFERKCustomized
Mg-Sm 30%. tRIE=FEKCustomized Mg-Ni RiE=FEkCustomized
Mg-Gd 30%. RIEZEFERKCustomized Mg-Ag RiEZ= &k Customized
Mg-Tb R#EE= P E sk Customized Mg-Cu RiEZ= P&k Customized
Mg-Dy RIEZE= P EskCustomized Mg-Li RiEZ= P&k Customized

21
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Products and Services

{AtE L FhES £ Copper rare earth master alloys

HNRE

{AfE A& & Copper based rare earth master alloys
ProZ:I}LTL:I:ﬁIc:Itg Nﬁg\me Com}i_ojzcé)js\ition Proijlmstg Nﬁg\me Com}?_ojzgj;ition
Cu-La 5%. tRIEZFPERKCustomized Cu-Zr RIEZ P EKCustomized
Cu-Ce R PESR Cu-Co RIEE=E P EkCustomized
Cu-Y 15%. RIEEPEX Cu-Mg HRIEZ P ERkCustomized
Cu-Nd REEPER Cu-Ni iR FZE K Customized
Cu-Ho R FEKX Cu-La-Ce HRIEZFZE K Customized

22
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Products and Services
{25 A& £ Nickel rare earth master alloys

HNRE

{RizLHEIS§ENickel based rare earth master alloys
FEERBFR %) FEERBFR |5%s)

Product Name Composition Product Name Composition
Ni-Sc MRIEE P EkCustomized Ni-Y IRiIE= P EkCustomized
Ni-La RiEZ= P&k Customized Ni-Dy R¥EE= P EkCustomized
Ni-Ce MRiIEZ= P&k Customized Ni-Ho RiE= P&k Customized
Ni-Pr MRiIEZ= P&k Customized Ni-Er RiE= P&k Customized
Ni-Nd MRiIEE P EkCustomized Ni-Tm RiIE= P EkCustomized
Ni-Sm MRiIEZE P EkCustomized Ni-Yb RiIE= P EkCustomized
Ni-Gd MRiIEZ= P&k Customized Ni-Lu RiE= P EkCustomized
Ni-Tb MRiIEEZ P&k Customized

23
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Products and Services

fe1h2S &< Rare earth grade alloys

HNRE

BREFIMR. WERSEmARLTESS, Kijts | D
PERE. PEMKRES. FEREAR T, RENATAF e
FESHEEE. #FRE, Motes; WRENTER, & 5N
RSB, TED,

HNRE produces ZM and WE series high-strength and
heat-resistant rare earth magnesium alloys. We provide
long-term supply to AECC, CASC, CASIC, etc, R
supporting applications in different types of airfcrats. Our _,;-
alloys have stable batch production and uniform -
composition; Alloy performance is superior to national
standards, with low impurity content and less slag
inclusion.

=t

24
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Products and Services

HNRE
LS5 € Rare earth grade alloys

FRkEe . .
Product HiESpec. HiTtmEStandard
ZM6 Nd: 2.0-2.8% GB 1177-91 WE43

Nd: 2.0-2.5%;
WE43 |Gd. Dy. Er. Yb<1.9%; | GB/T 5153-2016

Y: 37-43%
Gd: 9-11%; Y: 2.5-
GW103K '
3.5% 3 5

25
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Products and Services

HNRE

#HEL S £ Rare earth modified alloys

KA AESH I ARIMZARANS, BINNEERAISE. TaE. CueELURMESH TR LK
ST ZERE, HElHERrEEmLINtieeE. SRfmas L iEleE. SreS =ik tiE
NSRS EHLIHIHES S,

HNRE has developed ultra strong weldable rare earth modified aluminum alloys, high temperature
resistant rare earth modified titanium alloys, high conductivity and toughness rare earth modified copper
alloys, and high temperature resistant rare earth modified magnesium alloys through rare earth
modification and process adjustment of high-strength Al alloys, Ti alloys, Cu alloys, and Mg alloys.

meREnLEESE EEARRIR S et Eiata SE0E]

RE modified copper alloys RE modified aluminum alloys RE modified aluminum alloy rivet

26



ERSIES .
Products and Services

HNRE

et S € Rare earth modified Cu alloys

LRI e GB/T 7673.1-2008 TUN 901158 Feber~ @
Compared Items frEStandard frEStandard HNRE Product
JEARSEE
. % 220<Rp0.2<260 220 (-0/+20%) 220
Yield Strength/MPa
{R{<ZElongation Rate/% 15 --- 24
20°CHTEEfHZRResistivity at 20
<0.01754 <0.01754 0.01715
°C/(QQ‘'mm?2/m)
SH=Electric
98.27 98.27 100.53

Conductivity/%IACS

27



ERSIES .
Products and Services

HNRE

HL N EER S £ Rare earth modified Al alloys

MALEE JEBRRE SE{HER IR ESTIEs MRz FIfE 1 JEIZIERE
Tensile Yield Elongation Strain fracture Stress Corrosion Welding
Strength(Rm) | Strength(Rp0.2) Rate(A5) toughness(KIC) Resistance Performance
wINRIREREY
i=i0AE3.5%NaClaR P rZeT AINF0.8
[B]KF100h; The welding
>700MPa >660MPa >8% >27MPa-m1/2 Immersion in a 3.5% NaCl coefficient of
solution for a fracture time | argon arc welding
greater than 100 hours; is not less than
0.8

28
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Products and Services

HEL 4SS 2 Rare earth modified Ti alloys

InE/fEfRParameter

ThEEE
Tensile Strength(Rm)

JERRE
Yield Strength(Rp0.2)

FLE{ERZR
Elongation Rate(A5)

N =

e >1150Mpa >1050 MPa >12%
Normal temp.

650°C >500 MPa >450 MPa >20%

Lo EEES £ Rare earth modified Mg alloys

INE/fEkRParameter

ALEE
Tensile Strength(Rm)

JERRE
Yield Strength(Rp0.2)

FE(E
Elongation Rate(A5)

Wil
Normal temp.

280-290MPa

140-295MPa

6-10%

HNRE

AS



ERSIES .

Products and Services e
%1 BY%4 Rare earth profiles

BErEBRESXKR—iFL. BIes AEEENREGEEM (K. A %, £) , (FAzERE—TELIEMEFEi, Lz
BEAEREHZSEHELIRESSRM, FRAE=99.99%, S/NEETX204K, SEilTERER2MK;

HNRE produces various types of single rare earths, rare earth alloys, non-ferrous metals and alloy profiles (sheets, foils,
rods, wires). As the only rare earth profile production base in China, we can customize various rare earth and alloy profiles
according to customer requirements. Product purity = 99.99%, minimum thickness up to 20 microns, maximum processing

accuracy up to 2 microns;

wiL. W, $2. $H. 5. BFEEEANPFIREFREE, HLh. BrmnTE2F AP FEHERIES, BT EE
HRRESRIAZIIESEINE, SNEPFREBFPAEERAIREMFL.

Rare earth elements such as gadolinium, dysprosium, samarium, erbium, thulium, europium, etc. have large neutron
absorption and capture cross-sections. Rare earth sheets and foils are mainly used as neutron activation detection materials
for material radiation simulation field physical parameter measurement in nuclear reactor construction. They are key
materials for measuring neutron spectra and neutron flux rates.

30



~m3 RS

Products and Services

HNRE

LB, 554 Rare earth sheet and foils

K (G8) #3Rare earth sheet/foils

Nonferrous metal based

= A Na
):ng ]jtjg : JEEE Thickness | A% Accuracy | %5/EWidth |f# & Accuracy #ERemarks
AERISIES S (mm) (mm) (mm) (mm)

o i 1 R A4 TREM>99.95%, A~
?ﬁ#%i%‘ﬂ 0051 0.01 5~400 1.0 A2k o o = P AR 20 P 2R e i,
Single rare earth TSc SmEEHMENN T IC 3 TG T s ]

UNEE

a4 27 Rare earth series purity TREM = 99.95%,

. emarth oy 0.08~15 0.01 5~400 1.0 specifications and impurity content can be
customized according to customer
requirements. The foil size specification of

PN difficult-to-machining elements such as Sc

HEEJE RS 0.05~15 0.01 5~450 1.0 g

and Sm can be negotiated.

31




ERSIES .
Products and Services

HNRE
fEt422. ¥4} Rare earth wire and rods

. Rare earth wire/rod
¥ are earth wire/ro .
Product Series Bf2Dia. | ¥8EAccuracy iERemarks
min (mm) (mm)
BH—HE1T R 05 0.05 WL RFIFETREM>99.95%, BRRIFANEZER
Single rare earth ‘ ‘ LIRIREFPESKES], X3FSc. SmEEINLITRLZMR
NENTINITER
HmIaERY! 0.5 0.05 Rare earth series purity TREM > 99.95%,
Rare earth alloy ' ' specifications and impurity content can be
customized according to customer requirements.
5L EZR The wire size specification of difficult-to-machining
Nonferrous metal based 0.1 0.01 elements such as Sc and Sm can be negotiated.

Ky
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Products and Services

&1 ¥97k Rare earth powders

BB Er-bReE (Eu) LUMORTERLIESEM
R, BISHIMARIIBLIRWImR, |2
NMATFRFRETI., BFTI. SRR
B/ RIaE R0,

HNRE produces all rare earth metal powder,
rare earth hydride powder and rare earth
nitride powder except europium (Eu). They
are widely used in atomic energy industry,
electronic industry, special materials and as
powder metallurgy additives.

33



~m3 RS

Products and Services
LT K Rare earth metal powders

HNRE

I EE*>KRare earth metal powders

Pro_c:I}ELTI:cEIItg Nﬂaﬂ\me AfESpec. HziMesh Projuulzctlltg Nﬂaﬂ\me AtESpec. HziMesh
Sc 3N -100, -200 Y 3N -100, -200
La A\ -100, -200 Dy 3N -100, -200
Ce 2N5 -100, -200 Ho 3N -100, -200
Pr 2N5 -100, -200 Er 3N -100, -200
Nd 2N5 -100, -200 Tm 3N -100, -200
Sm 3N -100, -200 Yb 3N -100, -200
Gd 3N -100, -200 Lu 3N -100, -200
Tb 3N -100. -200

34
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Products and Services

w7k Rare earth hydride powders

HNRE

wmL Sk kRare earth hydride powders

FEmERR

[T =0

Product Name AESpec. HziMesh Product Name AfESpec. HziMesh
ScH3 3N -100, -200 YH3 3N -100. -200
LaH3 PANES -100, -200 DyH3 3N -100, -200
CeH3 PANES -100, -200 HoH3 3N -100, -200
PrH3 PANE -100, -200 ErH3 3N -100. -200
NdH3 PANES -100, -200 TmH3 3N -100, -200
SmH3 3N -100, -200 YbH3 3N -100. -200
GdH3 3N -100, -200 LuH3 3N -100. -200
TbH3 3N -100. -200
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Products and Services
L& Rare earth nitride powders

HNRE

IR >KRare earth nitride powders
Pro_c:I}ELTI:cEIItg Nﬂaﬂ\me AfESpec. HziMesh Projuulzctlltg Nﬂaﬂ\me AtESpec. HziMesh
e\ 3N -100, -200 '\ 3N -100. -200
IE]N 2N5 -100, -200 DyN 3N -100. -200
CeN 2N5 -100, -200 HoN 3N -100, -200
PrN 2N5 -100, -200 ErN 3N -100. -200
NdN 2N5 -100, -200 TmN 3N -100. -200
SmN 3N -100, -200 YbN 3N -100. -200
GdN 3N -100, -200 LuN 3N -100. -200
TbN 3N -100. -200 N
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Products and Services

HNRE
=1t Rear earth borides
R EIES SR, TEAMIE. T, I, B RSmEUBaB6, GdCeB6ZE TR TIIL,

Rare earth borides include various rare earth borides, mainly including lanthanum boride, cerium boride, yttrium boride,
samarium boride and multielement rare earth borides such as SmEuBaB6, GdCeB6, etc.

HIMCIEBRHINE, RHEBEREEXR. MPSENIBFNR, SRANBESRATINTAMENEIIEIRA, NATFRhE
MR, EBFi3fE. BIESFTIuE,; SRR M NIRIE A IRIK RS RER D R, TREMRBUERIAR.

Rare earth borides have advantages such as low escape work, high emission current density, and strong anti poisoning ability.
Polycrystalline and single crystals can be processed into high-performance cathode bodies, which are used in industries such
as aerospace, electronic scanning, and welding; The addition of nanoscale rare earth borides to glass can absorb and block
most of the ultraviolet rays, resulting in significant energy-saving and environmental protection effects.

IR HAIRTR AR E IRtk RFIBEIREETT, T2 2L aB6FH LM, FirEr-rILaB6FZ IR, HYEERNAZEI95%,
The cathode materials provided by HNRE include cathode powder and cathode target, mainly rare earth boride such as LaB6.
The relative density of LaB6 and other polycrystals produced by HNRE can reach 95%.

MICROFLAT
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=114 Rare earth borides

WL Rare earth borides

Praciet | Sped. | powder | Profie | product | Sped. | Powder | profie
LaBg 3N | -20~500 JS:L?& /*fjg DyB¢ 3N | -20~500 fjﬂét ffﬁg
CeB; 3N | -20~500 ﬁfét ffgg TbBg 3N | -20~500 i?ét ffgg
PrBs 3N | -20~500 ;?ét ffgg YbB, 3N | -20~500 fjﬂét ffgg
NdBg 3N | -20~500 JSTEét ffﬁ YB, 3N | -20~500 fjfe*t ffgg
SmBg | 3N | -20~500 JST?ét ffﬁg (LaBa)Bg | 3N | -20~500 ﬁfét ffjﬂ
GdBg 3N | -20~500 ﬁg—re‘t Ejﬂ (LaEu)Bg | 3N | -20~500 é??gtffﬁﬁ
ScB2 2N | -20~500 ;?ét ffgg YB, 2N | -20~500 g\?ét ffgg
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Products and Services

HNRE
HaaiETEEaY Ultra-high purity rare earth compounds

HEedhIUESMERINERICOET. BUtRAR. FRESESMAMAINXERMRE, E®ER. BT, Efb
FBN A2, EEAEIREESHEIIESEM I ESY - m, BREEAAT6EN, JFELIZE/INT0.1ppm,
RAKEE ARG, SSEFERRO,

Ultra-high purity rare earth compounds are the key raw materials of high-power laser optical fiber, laser crystal,
optical coating and other high-tech materials, which are widely used in information, medical, national defense and
other fields. The ultra-pure rare earth chloride and ultra-high purity rare earth chelate products developed by HNRE
have a relative purity of more than 6N and non-rare earth impurities less than 0.1ppm.
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Products and Services

HNRE

BatE TS|k High purity rare earth oxides

S5N-eNHE WMt EEN BTN =ERIHTIVENR, RNENETES. Efb. selREmE. KitgiteR%La203,
Y203 . Sc203 HEEEENK LA LRIBAR IS, HeiRIEZFE Z.kxE%lJ7N&L,U:E’J#_ﬁ¥$ﬁ:|:%P6%

SN-6N rare earth oxides are mainly used as a rare earth standard substance in laboratories, as well as in military,
national defense, energy and other fields. HNRE provides a full range of ultra pure rare earth oxides with relative purity of
6N or above, such as La203, Y203, Sc203, etc. We can also customize 7N and above ultra pure rare earth oxides
according to customer needs.

P}:)uj]ﬁ’?%frrl%y 299.9999% Totallulf?_:lr:r?;urltles AR
Fe <0.01 ug/g Co <0.001 ug/g
Ni <0.01 ug/g Cr <0.01 pg/g
Ca <0.05 pg/g \% <0.01 pg/g
Mg <0.01 pg/g yAy <0.01 pg/g
Cu <0.01 pg/g Mn <0.01 pg/g
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BEkE LTSk High purity rare earth chlorides

BB R EFRIS R La-Y, ScEHHRITLEREONATHE
AHLTIAN) (BEEIKETKERIR) | BUREA
B ERE P EKES,

HNRE provides customized full series La-Y, Sc and
other ultra-pure rare earth chlorides with relative
purity of 6N (including crystal water or anhydrous
crystal). The specific technical specifications can

be customized according to customer requirements.

HNRE
product purty [2999999%| 1o e mpurity | <OSH9/g
Fe <0.01 pg/g Co <0.001 pg/g
Ni <0.01 pg/g Cr <0.01 pg/g
Ca <0.10 pg/g V <0.01 pg/g
Mg <0.01 ug/g Zn <0.01 pg/g
Cu <0.01 pg/g Mn <0.01 pg/g
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=T ES Y High purity rare earth chelates

EHlE R La-YSEONEAHR LT ZEY~m, RS
BN RE Sl TER T .

Customize a full range of La-Y and other 6N ultra
pure rare earth chelate products, and relevant
products can be customized according to customer
requirements.

HNRE
Fe <0.01 pg/g Co <0.001 pg/g
Ni <0.01 pg/g Cr <0.01 pg/g
Ca <0.03 pg/g V <0.01 pg/g
Mg <0.01 pg/g Zn <0.01 pg/g
Cu <0.01 pg/g Mn <0.01 pg/g
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LT E i YIRare earth fluorides

FebeEr-8iEm (So). H(En. #(Dy). #(Tb). $&(Nd) F
Bt ERNEAY., BIaWETERTARGIERE
I8 SEAmIaARIIITIAEEY, BT eFER
B BIATRL SARl. SothE, NREEFSIR. B
¥. B Bill. 338, FisETlk,

HNRE produces fluorides of various rare earth metals, | __ HLAELYIRare e‘i_rth fluorides
including scandium (Sc), erbium (Er), dysprosium (Dy), l;‘n':l':d%ﬂt‘ HES pec. ll‘;ln':l':d%ﬁ{\ HESpec.
terbium (Tb), neodymium (Nd), etc. Rare earth IOMLIC ERUC
fluorides are mainly used for reducing and preparing ScF3 3N, 4N, 5N YF; SN
rare earth metals. High purity rare earth fluorides can LaF, 3N TbF, AN
be processed into target materials, used in optical
coating materials, crystal materials, optical fiber CeF, Y Bks 3N
materials, fluorescent powders, etc. They are applied PrF, 2N5 HoF; 2N5, 3N
in industries such as s'emlconductors, eIectronlcs:, NG, NG ErF, 3N. 5N
displays, communications, glass, and new materials. caF v

3
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Products and Services

HNRE

st iRRd Ultra-pure aluminum chloride crystal
TEHIEXSEEONSE (FERKRIKEIR) M.

Customize absolute purity 6N aluminum chloride (with crystal water and anhydrous crystal) products.

AICI3 > 99.9999% Mn <0.01 pg/g
Fe <0.01 ug/g Cd <0.01 ug/g
Ca <0.05 ug/g Ti <0.01 pg/g
Mg <0.01 pg/g Si <0.05 pg/g
Cu <0.01 pg/g Ga <0.01 pg/g
Co <0.01 pg/g Ge <0.01 pg/g
Cr <0.01 pg/g In <0.01 pg/g
Vv <0.01 yg/g Sn <0.01 yg/g
Zn <0.01 pg/g Pb <0.01 pg/g
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Products and Services
S8 Analysis and testing

omElPOMERT20A, BERET2A, SRIIEHSA,
ARERUEFFHIOA, HEEEFENFRHLAREIWA
MMAR, LI HIEI3000nT, (YEHRE30REE, &N

{E30005R75, 90%mtOximieE, WEEWNEECDMS, £ ey i

TR AR SS S EA T E SRS T, e L

HNRE testing center has 20 employees, including 2 professor
level senior engineer, 5 senior engineer, and 10 individuals
with a graduate degree or above. It has experienced discipline
leaders and professional testing personnel. The laboratory
covers an area of 3000 square meters, with more than 30 sets
of instruments and equipment and 90% of them are imported
cutting-edge equipment. Our lab has the first GDMS in Hunan
province. We are at the leading level in the testing industry and CMA
rare earth technology services in China

HNRE
00

lacirkc CNAS

PESBIFEERIATIERE
SR EIARES

AWNAR L AR POARLT
[ RA, AWERLLERMPOTHEA )
MHE KD A RERRANETIREER

"
FHEMTERRLTERASERA X}’T
SASFIELUTEA RNUTUTEAREANG | an. aen

CNAS
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28l Analysis and testing eee
PIIRIEEE
01 Eﬁﬁ’l’ﬁﬁ!ﬂ_ D 04 Physicari
Composition performance
testing — «— analysis
SR 1S iNBRSS iy
02 qualitative 4 Testing « 05 iRHEHIE
analysis service Standard
setting
P TEAS T RARIRSS
03 Radioactivity — —— 06  Technical
testing

service
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S Analysis and testing

WwIXeTERY . B . EEY. |, S, s, i
Ret. MIEENEE. W, S8R IS AN S = am
PR R ERc D NI I FEoTE=ERYRN,;

Total distribution of rare earth elements in raw ores, concentrates,
oxides, chlorides, fluoride, rare earth carbonate, rare earth metals
and alloys, NdFeB, high purity rare earth oxides and various
scandium products and detection of non-rare earth impuirities.

ICP-MS/MS
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2t Analysis and testing

02 E S

Qualitative analysis

HRFmMAYREIE (EDS) EMDHT. XPIEIEE
15 (XRF) EMEDHT. MEEHERIEY (GDMS)
FEEDT.

Qualitative analysis of various samples using
energy dispersive spectroscopy (EDS), X-ray
fluorescence spectroscopy (XRF), and semi
quantitative analysis using glow discharge mass
spectrometry (GDMS).

XFR
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HNRE

&N Analysis and testing

. TERY AT RGN, BRESYRIESRE. BEIER
o/BH&M, 238U, 232Th, 226Ra. 40KEHET Iz,
Radioactivity detection of rare earth, soil and mining industry,
including air y dose rate, total radioactive o / B detection,
238U, 232Th, 226Ra, 40K radionuclide detection.

s UIEBMEEDIR

Physical performance analysis

BERMARIRIRLE. ERERFZDIT. SREFmAYXRDYIHE
o, DT, FERDT. BLEIETRIRIRIERED .
Particle size, specific surface area and pore size analysis of
all kinds of powder materials, XRD phase analysis of various
samples, metallographic analysis, morphology analysis,
magnetic property analysis of rare earth magnetic materials.
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S8 Analysis and testing

- o ) *
pamArs TRAR )
» e
> et c
’ ki ot
*® 188 3 >
s
:

HNRE
00

AEESE, TUARERI S TREREIEITES.
Undertake the task of formulating and revising national
standards, industry standards, and local standards.

06 AR Technical service

BT EAYIREIRARS,; . Ba. B tmtmEtTRkE
MNITEEZEEEU. &WFH:& ST ZRIARIRSS; DITENAR
RAENIIRS. FAEERSS. B R B 4 LS 4 o

NATIONAL NEW MATERIALS TESTING 8 ASSESSMENT PLATFORM —

Technical services for rare earth oxide purification; Research RATEEARTH ST

and development services for the comprehensive recovery W
of rare earth and valuable elements in red mud, waste ¢MEHE%W,“\

residue, and waste polishing powder, as well as various | ey

product purification processes; Technical training and
consulting services for analysis and testing personnel. 50
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HNRE

¥ AZEiF Technical consultation

B E —RAIRAREINAZ NME, SRR
MFESTE, NBLLRE . 98, RERIAIIIEER
SRAYOANICE:, AR IIARR. DBEERRARRIH AR
XFIMZARIRSS

HNRE has first-class technical equipment and talent team,
with various rare earth processing technologies and
means in place. It has strong technical reserves in rare
earth mining, separation, smelting, and material
processing, and can provide research and development
of rare earth smelting and separation related technologies
as well as technical services.
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HNRE

¥ AZEif Technical consultation

HKIRIZ60Z2FER, AaAdERE. HIlttsse, BT
Bitt. MTiRLs. f*ﬁ:l:%bﬂﬁ% R e A TIE T
BFERY2 Hﬁﬂ]pﬂ_ HIRATRE, TATWREEAREE
BB S BRI

S(_ ‘ S Since its establishment more than 60 years ago,
_——\ | HNRE has rich experience and profound technical
B O\ AASG accumulation in high purity metals, rare earth
modified alloys, rare earth profiles, rare earth
- " borides, rare earth oxides and rare earth fluoride
\\ . targets, which can provide technical advice or joint
Al application for enterprises.
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Strategy and Objectives

EXB&SE(I Strategic Positioning
EXB&EltR Strategic Objectives
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Strategy and Objectives HNRE

KEBEE( Strategic Positioning

SRS LI TEEEMATATE:
SR B, Rt TEERRTHETAISRRERER NEAL B,

Focusing on the application of rare earths in high end industry, building an innovative research and
development platform for military civilian integration;

Take the path of “specialization, refinement, uniqueness, and innovation”, strengthen and optimize main
business, and build a national level innovation and research and development platform and a‘high=tech national
key “little giant” enterprise.
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Strategy and Objectives HNRE

LB Bl#T Strategic Objectives

ElsesetiiEsciE, TRV, MK, SRS minsaifeeiRauEamBE, WE "SEhIEsRNG
., BB, SERINEY. BLXKEMH AESHIFAR, NIBERASEWLIEN,. HIas. &
MHEIHEMISEVSE, REBIFGELIESBN MR, BIEM 8, H— PR IXErI 885,

Focusing on advanced rail transit, engineering machinery, aerospace, advanced energy storage and other high-
end equipment, as well as the layout of new energy fields, build an industrial system led by "high-purity rare
earth metals and alloys, rare earth profiles, high-purity rare;earth compounds, and’rare earth permanent magnet
materials", significantly increase the business volume of high-purity rare earth targets, rare earth alloys, and
high-purity rare earth compounds, steadily increase the production capacity of rare earth metals, powders, and

rare earth profiles, and further optimize the production capacity structure of fare earth permanent magnet
materials.
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Contact us to order

OS TECH Co., Ltd.

T590-0023 KERAFFRMIRXE=ET E#15-2-27
TEL : 072-221-2778 FAX : 072-221-2779

5-2-27, Minami-mikunigaoka, Sakai-ku, Sakai, Osaka, JAPAN 590-0023
TEL : +81-72-221-2778 FAX : +81-72-221-2779

D os _inquiry@ostech.co.jp A http://www.ostech.co.jp
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