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Spherical Tungsten Powder Introduction
CTIA GROUP LTD

1. Spherical Tungsten Powder Overview

The spherical tungsten powder produced by CTIA GROUP is a high-purity deep gray spherical powder,
manufactured using advanced Plasma Rotating Electrode Process (PREP) or Chemical Vapor Deposition
(CVD) techniques. It features ultra-high sphericity (>0.95) and excellent flowability, serving as a critical
raw material for additive manufacturing, metal spraying, and high-density alloys. With high purity and

uniform particle size, it is widely used in 3D printing, aerospace, and electronic packaging industries.

2. Spherical Tungsten Powder Features
e  Chemical Formula: W
e  Molecular Weight: 183.84
e Appearance: Deep gray spherical powder
e Melting Point: 3422°C
e Density: 19.25 g/cm?3
e  Stability: Stable at room temperature, begins oxidizing >400°C, requires sealed storage
e Wide Applications: Used in 3D printing (density >98%), W-Cu alloys (conductivity >90% IACS),
wear-resistant coatings

3. Spherical Tungsten Powder Product Specifications

Grade Purity (wt%) Particle Sphericity | Packaging Impurities (ppm)
Size (um)
Additive 299.9 10-50 >0.95 100g / 5009 / 1kg Fe<10, Nas5, Si<10

Manufacturing Grade
Industrial Grade 299.5 10-50 >0.90 1kg / 5kg Cl-main component,

trace elements

4. Spherical Tungsten Powder Packaging and Quality Assurance
e Packaging: Sealed plastic bottles, nitrogen-filled aluminum cans, or vacuum aluminum foil bags
to ensure dryness and oxidation resistance.

e  Quality Assurance:
Chemical purity (ICP-MS)

0 Particle size distribution (laser diffraction)
0 Sphericity (SEM)
0 Flowability test (Hall flow rate >20 s/50g)

5. Procurement Information
Email: sales@chinatungsten.com
Phone: +86 592 5129595

Website: http://spherical-tungsten-powder.com/
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Spherical Tungsten Powder Introduction
CTIA GROUP LTD

1. Spherical Tungsten Powder Overview

The spherical tungsten powder produced by CTIA GROUP is a high-purity deep gray spherical powder,
manufactured using advanced Plasma Rotating Electrode Process (PREP) or Chemical Vapor Deposition
(CVD) techniques. It features ultra-high sphericity (>0.95) and excellent flowability, serving as a critical
raw material for additive manufacturing, metal spraying, and high-density alloys. With high purity and

uniform particle size, it is widely used in 3D printing, aerospace, and electronic packaging industries.

2. Spherical Tungsten Powder Features
e  Chemical Formula: W
e  Molecular Weight: 183.84
e Appearance: Deep gray spherical powder
e Melting Point: 3422°C
e Density: 19.25 g/cm?3
e  Stability: Stable at room temperature, begins oxidizing >400°C, requires sealed storage
e Wide Applications: Used in 3D printing (density >98%), W-Cu alloys (conductivity >90% IACS),
wear-resistant coatings

3. Spherical Tungsten Powder Product Specifications

Grade Purity (wt%) Particle Sphericity | Packaging Impurities (ppm)
Size (um)
Additive 299.9 10-50 >0.95 100g / 5009 / 1kg Fe<10, Nas5, Si<10

Manufacturing Grade
Industrial Grade 299.5 10-50 >0.90 1kg / 5kg Cl-main component,

trace elements

4. Spherical Tungsten Powder Packaging and Quality Assurance
e Packaging: Sealed plastic bottles, nitrogen-filled aluminum cans, or vacuum aluminum foil bags
to ensure dryness and oxidation resistance.

e  Quality Assurance:
Chemical purity (ICP-MS)

0 Particle size distribution (laser diffraction)
0 Sphericity (SEM)
0 Flowability test (Hall flow rate >20 s/50g)

5. Procurement Information
Email: sales@chinatungsten.com
Phone: +86 592 5129595

Website: http://spherical-tungsten-powder.com/
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Spherical Tungsten Powder Introduction
CTIA GROUP LTD

1. Spherical Tungsten Powder Overview

The spherical tungsten powder produced by CTIA GROUP is a high-purity deep gray spherical powder,
manufactured using advanced Plasma Rotating Electrode Process (PREP) or Chemical Vapor Deposition
(CVD) techniques. It features ultra-high sphericity (>0.95) and excellent flowability, serving as a critical
raw material for additive manufacturing, metal spraying, and high-density alloys. With high purity and

uniform particle size, it is widely used in 3D printing, aerospace, and electronic packaging industries.

2. Spherical Tungsten Powder Features
e  Chemical Formula: W
e  Molecular Weight: 183.84
e Appearance: Deep gray spherical powder
e Melting Point: 3422°C
e Density: 19.25 g/cm?3
e  Stability: Stable at room temperature, begins oxidizing >400°C, requires sealed storage
e Wide Applications: Used in 3D printing (density >98%), W-Cu alloys (conductivity >90% IACS),
wear-resistant coatings

3. Spherical Tungsten Powder Product Specifications

Grade Purity (wt%) Particle Sphericity | Packaging Impurities (ppm)
Size (um)
Additive 299.9 10-50 >0.95 100g / 5009 / 1kg Fe<10, Nas5, Si<10

Manufacturing Grade
Industrial Grade 299.5 10-50 >0.90 1kg / 5kg Cl-main component,

trace elements

4. Spherical Tungsten Powder Packaging and Quality Assurance
e Packaging: Sealed plastic bottles, nitrogen-filled aluminum cans, or vacuum aluminum foil bags
to ensure dryness and oxidation resistance.

e  Quality Assurance:
Chemical purity (ICP-MS)

0 Particle size distribution (laser diffraction)
0 Sphericity (SEM)
0 Flowability test (Hall flow rate >20 s/50g)

5. Procurement Information
Email: sales@chinatungsten.com
Phone: +86 592 5129595

Website: http://spherical-tungsten-powder.com/
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Spherical Tungsten Powder Introduction
CTIA GROUP LTD

1. Spherical Tungsten Powder Overview

The spherical tungsten powder produced by CTIA GROUP is a high-purity deep gray spherical powder,
manufactured using advanced Plasma Rotating Electrode Process (PREP) or Chemical Vapor Deposition
(CVD) techniques. It features ultra-high sphericity (>0.95) and excellent flowability, serving as a critical
raw material for additive manufacturing, metal spraying, and high-density alloys. With high purity and

uniform particle size, it is widely used in 3D printing, aerospace, and electronic packaging industries.

2. Spherical Tungsten Powder Features
e  Chemical Formula: W
e  Molecular Weight: 183.84
e Appearance: Deep gray spherical powder
e Melting Point: 3422°C
e Density: 19.25 g/cm?3
e  Stability: Stable at room temperature, begins oxidizing >400°C, requires sealed storage
e Wide Applications: Used in 3D printing (density >98%), W-Cu alloys (conductivity >90% IACS),
wear-resistant coatings

3. Spherical Tungsten Powder Product Specifications

Grade Purity (wt%) Particle Sphericity | Packaging Impurities (ppm)
Size (um)
Additive 299.9 10-50 >0.95 100g / 5009 / 1kg Fe<10, Nas5, Si<10

Manufacturing Grade
Industrial Grade 299.5 10-50 >0.90 1kg / 5kg Cl-main component,

trace elements

4. Spherical Tungsten Powder Packaging and Quality Assurance
e Packaging: Sealed plastic bottles, nitrogen-filled aluminum cans, or vacuum aluminum foil bags
to ensure dryness and oxidation resistance.

e  Quality Assurance:
Chemical purity (ICP-MS)

0 Particle size distribution (laser diffraction)
0 Sphericity (SEM)
0 Flowability test (Hall flow rate >20 s/50g)

5. Procurement Information
Email: sales@chinatungsten.com
Phone: +86 592 5129595

Website: http://spherical-tungsten-powder.com/
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Spherical Tungsten Powder Introduction
CTIA GROUP LTD

1. Spherical Tungsten Powder Overview

The spherical tungsten powder produced by CTIA GROUP is a high-purity deep gray spherical powder,
manufactured using advanced Plasma Rotating Electrode Process (PREP) or Chemical Vapor Deposition
(CVD) techniques. It features ultra-high sphericity (>0.95) and excellent flowability, serving as a critical
raw material for additive manufacturing, metal spraying, and high-density alloys. With high purity and

uniform particle size, it is widely used in 3D printing, aerospace, and electronic packaging industries.

2. Spherical Tungsten Powder Features
e  Chemical Formula: W
e  Molecular Weight: 183.84
e Appearance: Deep gray spherical powder
e Melting Point: 3422°C
e Density: 19.25 g/cm?3
e  Stability: Stable at room temperature, begins oxidizing >400°C, requires sealed storage
e Wide Applications: Used in 3D printing (density >98%), W-Cu alloys (conductivity >90% IACS),
wear-resistant coatings

3. Spherical Tungsten Powder Product Specifications

Grade Purity (wt%) Particle Sphericity | Packaging Impurities (ppm)
Size (um)
Additive 299.9 10-50 >0.95 100g / 5009 / 1kg Fe<10, Nas5, Si<10

Manufacturing Grade
Industrial Grade 299.5 10-50 >0.90 1kg / 5kg Cl-main component,

trace elements

4. Spherical Tungsten Powder Packaging and Quality Assurance
e Packaging: Sealed plastic bottles, nitrogen-filled aluminum cans, or vacuum aluminum foil bags
to ensure dryness and oxidation resistance.

e  Quality Assurance:
Chemical purity (ICP-MS)

0 Particle size distribution (laser diffraction)
0 Sphericity (SEM)
0 Flowability test (Hall flow rate >20 s/50g)

5. Procurement Information
Email: sales@chinatungsten.com
Phone: +86 592 5129595

Website: http://spherical-tungsten-powder.com/
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Spherical Tungsten Powder Introduction
CTIA GROUP LTD

1. Spherical Tungsten Powder Overview

The spherical tungsten powder produced by CTIA GROUP is a high-purity deep gray spherical powder,
manufactured using advanced Plasma Rotating Electrode Process (PREP) or Chemical Vapor Deposition
(CVD) techniques. It features ultra-high sphericity (>0.95) and excellent flowability, serving as a critical
raw material for additive manufacturing, metal spraying, and high-density alloys. With high purity and

uniform particle size, it is widely used in 3D printing, aerospace, and electronic packaging industries.

2. Spherical Tungsten Powder Features
e  Chemical Formula: W
e  Molecular Weight: 183.84
e Appearance: Deep gray spherical powder
e Melting Point: 3422°C
e Density: 19.25 g/cm?3
e  Stability: Stable at room temperature, begins oxidizing >400°C, requires sealed storage
e Wide Applications: Used in 3D printing (density >98%), W-Cu alloys (conductivity >90% IACS),
wear-resistant coatings

3. Spherical Tungsten Powder Product Specifications

Grade Purity (wt%) Particle Sphericity | Packaging Impurities (ppm)
Size (um)
Additive 299.9 10-50 >0.95 100g / 5009 / 1kg Fe<10, Nas5, Si<10

Manufacturing Grade
Industrial Grade 299.5 10-50 >0.90 1kg / 5kg Cl-main component,

trace elements

4. Spherical Tungsten Powder Packaging and Quality Assurance
e Packaging: Sealed plastic bottles, nitrogen-filled aluminum cans, or vacuum aluminum foil bags
to ensure dryness and oxidation resistance.

e  Quality Assurance:
Chemical purity (ICP-MS)

0 Particle size distribution (laser diffraction)
0 Sphericity (SEM)
0 Flowability test (Hall flow rate >20 s/50g)

5. Procurement Information
Email: sales@chinatungsten.com
Phone: +86 592 5129595

Website: http://spherical-tungsten-powder.com/
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Spherical Tungsten Powder Introduction
CTIA GROUP LTD

1. Spherical Tungsten Powder Overview

The spherical tungsten powder produced by CTIA GROUP is a high-purity deep gray spherical powder,
manufactured using advanced Plasma Rotating Electrode Process (PREP) or Chemical Vapor Deposition
(CVD) techniques. It features ultra-high sphericity (>0.95) and excellent flowability, serving as a critical
raw material for additive manufacturing, metal spraying, and high-density alloys. With high purity and

uniform particle size, it is widely used in 3D printing, aerospace, and electronic packaging industries.

2. Spherical Tungsten Powder Features
e  Chemical Formula: W
e  Molecular Weight: 183.84
e Appearance: Deep gray spherical powder
e Melting Point: 3422°C
e Density: 19.25 g/cm?3
e  Stability: Stable at room temperature, begins oxidizing >400°C, requires sealed storage
e Wide Applications: Used in 3D printing (density >98%), W-Cu alloys (conductivity >90% IACS),
wear-resistant coatings

3. Spherical Tungsten Powder Product Specifications

Grade Purity (wt%) Particle Sphericity | Packaging Impurities (ppm)
Size (um)
Additive 299.9 10-50 >0.95 100g / 5009 / 1kg Fe<10, Nas5, Si<10

Manufacturing Grade
Industrial Grade 299.5 10-50 >0.90 1kg / 5kg Cl-main component,

trace elements

4. Spherical Tungsten Powder Packaging and Quality Assurance
e Packaging: Sealed plastic bottles, nitrogen-filled aluminum cans, or vacuum aluminum foil bags
to ensure dryness and oxidation resistance.

e  Quality Assurance:
Chemical purity (ICP-MS)

0 Particle size distribution (laser diffraction)
0 Sphericity (SEM)
0 Flowability test (Hall flow rate >20 s/50g)

5. Procurement Information
Email: sales@chinatungsten.com
Phone: +86 592 5129595

Website: http://spherical-tungsten-powder.com/
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Spherical Tungsten Powder Introduction
CTIA GROUP LTD

1. Spherical Tungsten Powder Overview

The spherical tungsten powder produced by CTIA GROUP is a high-purity deep gray spherical powder,
manufactured using advanced Plasma Rotating Electrode Process (PREP) or Chemical Vapor Deposition
(CVD) techniques. It features ultra-high sphericity (>0.95) and excellent flowability, serving as a critical
raw material for additive manufacturing, metal spraying, and high-density alloys. With high purity and

uniform particle size, it is widely used in 3D printing, aerospace, and electronic packaging industries.

2. Spherical Tungsten Powder Features
e  Chemical Formula: W
e  Molecular Weight: 183.84
e Appearance: Deep gray spherical powder
e Melting Point: 3422°C
e Density: 19.25 g/cm?3
e  Stability: Stable at room temperature, begins oxidizing >400°C, requires sealed storage
e Wide Applications: Used in 3D printing (density >98%), W-Cu alloys (conductivity >90% IACS),
wear-resistant coatings

3. Spherical Tungsten Powder Product Specifications

Grade Purity (wt%) Particle Sphericity | Packaging Impurities (ppm)
Size (um)
Additive 299.9 10-50 >0.95 100g / 5009 / 1kg Fe<10, Nas5, Si<10

Manufacturing Grade
Industrial Grade 299.5 10-50 >0.90 1kg / 5kg Cl-main component,

trace elements

4. Spherical Tungsten Powder Packaging and Quality Assurance
e Packaging: Sealed plastic bottles, nitrogen-filled aluminum cans, or vacuum aluminum foil bags
to ensure dryness and oxidation resistance.

e  Quality Assurance:
Chemical purity (ICP-MS)

0 Particle size distribution (laser diffraction)
0 Sphericity (SEM)
0 Flowability test (Hall flow rate >20 s/50g)

5. Procurement Information
Email: sales@chinatungsten.com
Phone: +86 592 5129595

Website: http://spherical-tungsten-powder.com/
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o HHEAMED [Z7o— k] ORNEIEL TB Y. I —ERALY X—%

BE XAy hT— 7 EFERL TL B,

BERFBORBEHEI V7Y P> Mb
o T IRAVERRWEEE S UL —¥—HRRIUKEBOR G 0% Fi#2 2 & TS
n#v.
o TMAEKMEEB T B DI, A5 vRTH A XNEHE BB L — 7 HIH
AT LEEANL £7.
5. MEBENSZ Y —VBBELIVYV A 2LV AT A
o WXV AT UMEKD [EE-H-VHA 2 V] OBLV—TF =z —> &ML T 2,
o FTATHAINVEERDA—KRY 7y b TV NEREAT s —~ > Rk, fHiEL
AHEDH L WREE 5T E T,

9.3 BIRKX > 7 R 7 v BRDEBEF RN

1. RO —h54€—Yay + ¥7°54 Fz—>D7 7 by — >/
o NCKDBEFEY T 74 Fz—> &AL THAARLE] 28T 2RI D 2 A,
HEOY 754 Y —d I X MR EHAARYA X INERIGIC & DR EL T
LiE L Tw 3,
o [HEMIRIMERLESEZFET CHET. HlZE, PEHLYZ 27 45 804
g, HES XKUY A7 ARGV —74HEY 2 —VOEFEETT L
FL 7,
2. 75V P+ BIFORE & 5
o R— AKX —p5E4 % MSDS/IREACH/ISO v A7 LA EHATLENE Db, K
W7 A MIEHL TO2nE I, BRIFEEREE T Sy b7 3+ —ACHEEL T
WBME I D, FilehFEEE Lo T ET,
3. MESA DIE
o KRFHEFUGLWE THRADHEEZILARL T &+ LRAEE APT ) Y —R &5
LU, TRAZGER S — 22280, GEMREREL THL &7,
o HEOIEE (MR- »s [ME+HKTY V22— 3>y ] OHFENEBITL
TW&Ed,
4. TG 7 A v b DELREEL
e NAIYVFNODEZF, FFH. vfA /oL 2 o=2 ADOEL. ZEWL %4
HEEHL THLE T,
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o RN, ERBERGE MK ICBUIETD Y TEASROFm R —L Ay K — 1L
X BRIANEA DTS,

e 3oy %730y -F/Ar—nOE—NATK—] QSIS
L&l

9.4 BRIRZ > A7 VBARD a2 R bk & Mg HE)

HR& > 7 27 v BRE CEOERNEUSR SIRAGIGHY 7V 4 2 FEOERESERRTH
DL BIREE TR L BRIERE AR E L T AL F—HHEENL < BIRMERS TR UK
EVIORM Ao T T, AR HAD LY 7 27 v BIEOEIRIE & 5 TR O JE
Matge & 0. 2 OffifsZENE BOBEROFE% 20, [ERFEE+FLH7 — L+
KOWE] &MU LR ERL T X T,

DXy ary Tl ERIREY 7 A7 VKD TSR 2 A MERER KRR HOHL . T
FOMISAE) ., TR, BROMER Z27ML £ .

1 BWR& V7 27 VKR D a R MEEMT
YRS 2 = PERBE LM 2 TIHT — R L 2 EFRIRKZ Y 7 27 > B RO Hifr #lis
IAMNIEBEIZFROEICHTAENE T,

I A MER BAEHWMBE FHHET 3
(%)
B & 50~65% APT & fld|atifE R > 7 A7 v RzEERIE L T T2 &,

Wig x>y 7 A7 v REdwEans+.
THRVE—TRA L  10~20% T v L—HF— T hv A€~ aruORRIbiEE X
TRITAVEF—HETH 3
REOBMBEE & 8~15% 75 X BRI E L BPRIES 27 A0 d RO BE A5
AVTF VA
FHERLEER 5~10% Hifti#, WEEH, §HF L0852 50

AEEIL—FT 4  3~T% LA, HATUHE, BTy A ARl a2 54 £,
V4

MaERs L R 1~3% MR . REACH 3REF. 2 Dfho#E 5 & &

REEA

2. R & v 7 27 RO MRS & T35 R AR

BIRZ > 7 27 VRO 7 v — N BRI, REHIE. A& ~ov, R
HEDEBOBERC L > THELZT 20, TIHRAEY & H 2EFOH 2R @
Wi (7L — N & BEREHELW 2 A AR AR IR EFEITL &4,

FEYERR SRR (2024 4E58 4 VUEHISIR) -
LRV BTH4XA8E R RESE AP THELMHSK
(D50) B = (5ol kg)
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TERHILv—F 20~ 60um >0.90 | <0.3% <500ppm = 1200~1500

MEER7 L —F 15~ 45um >0.95 | <0.2% <300ppm = 1300~1800 £E
v{4/pTLZtr=2RA7 10~ 25um >0.96  <0.15%  <100ppm 1800~2200
L—F

HAZRRARZL—F (BE HAK~ARX >0.97  <0.1% <50ppm  2500~3000

R— A=)

R IEIRD & 9 HBERIC & > TLHELZT &7
o [HEEE (BT VT v BEHIMIE)
e MSDS. REACH. ROHS % & DRBREATEL T2 hE D h,
o BAUHE (2—7 4 >7 . MRS, BLA) BHFENTLINE D,
o BU/MNEXHELY—FXA L.

3. MBI E 2 52 2BEFO ST
1. JEAEMEI#E D258
o RVIATUMEKLEDRY T AT MO MBEE L. F—L 7L
—HGHC T CAEREL £ 7.
o BWHEEOEMECE, BEMED 20 OEERR. JLLOETHEOHS 2 EE. L
THERTT AN T4 DEREL> TS,
2. THREOEMN

o MITFEHIEH oYz 7 IR—FEEESNZ L HRE Y 7 27 VRDEFH
HEEANNE—2 %02 £,
o CREKDFWIM 22 iE . MAIA — VRO BEEOREIC L EEE 52 7.
 ABL— b R
o ARITAZL — O EH B OB HEREE KT L £ 7.
o —HOHIK T . EHERRESEMARKOEH C MEHOEMEARE SN T E T (4
YN, By T RED
C BROREEE L AEHIIR
o MO, BHBAABUR. MEERUEBOLEERIOR bvry 21280,
BAALE o 2 FAEIL £ 1.
. Bl s & UFREE2 R b DO
e REACH. ROHS. &34 i D a > 7 54 7> X a2 A AL  HAI RS
WEELIFL LT,
o BH¥EEF. FYRLTOEAD ML —HEY T4, A—KRY Ty Y v MREEX
EOFB#ML TS NEmIT 2LERD D £ 7.

w

I

(&3]

IV.AESE A MiA% 2B WAL T B 72 8 DERBRHIR S
B PR T [ A BAH) 2 xF 5K
IR MEHE RIMEM B O &h%h . APT fHIEF v 2L OHR EABRIRACE A O S5
R A i e e [3 R b +AEE) B BOE * 7 = X 4 2 HEHEL | B3 (2 BRS04 A% 0E 2 52 A
nNTHvs5 &L 3
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MRBEORE S~ 7oA T7 47 AWK, BREER — VR & A L L PG £ 5] &
t EFET

WHYVRAINy KT AT VERBOERMT Y A7 1« 7OHWI A7 =X 5 CiBiiEEE s &) %
>4 WSrd 2

EZRS iz BNMOFRIES—E A, BilRE, 72K A XSNIHRBEEC SO, BEOR
—E 2 Ezmo &7
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FLUE RRKX V7 AFVHEROMITE Yy b ARy b EKROBAFET

FTEREM RO FTERR & L TOBIRZ > 7 2 7 Y i RCRL T4 A X 10~50pm (&> 99.9%)

& BEEIRE (>0.95). K TH A X (<5um ) . EEMEIBEFE. &1 7YY
v ARMIBERILCES 4B LT & &L 7. 2030 4F £ T 7% 5000 > /4 (CAGR
65%) Wi+ 2L TSN THES., 3D 7V > b ITFH. BETHEMCESSL
Ty BRRZ > 7 A7 v ROBGER M LIS F V) AWM 2 FIRL T & . BEIEER
HED=—ZX (WX A <01mg/m3 EfFRMARE (V3 A 21 E>05%) ESs101 /N
—vavERELEST. ZOETE. RRZX> 7 27 v MRORIEOH L &, EEME
DOJ7IAME 5O HENG. RIMSCE . KROEHE % 7t L« BFEEEIT & EESE R U DO BFED
HEREERNLET.

10.1 EEREES & CHEMAIRRK > 7 2 7 VRO 8E 81 2 HEE

EREREE (BREE >0.95, #a2IifE & MM MmO th & U TR L BMbF4 1 X (<
Sum D d . BRELK 7 A7 v AROHIEC BU 2RO EHETH D FEEIERC B
22 DMRICHEE RIFL £7.

BT
o 77X ~[ElExEARZE (PREP )
o B WHs Ar/H2 7" 5 X < (10kW) TV A L 35020 Bl L TERIE(>0.95)
WL Ed,
o %M. 1500°C. [A|#Z3#F 3000rpm. KifH A X5 ~ 20um .
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o BRREEMALT A X (<5 pm PUE <10%. T F v ¥ —IH&E 50 MWhit.
o AT L —EIEEE.
o JEF. WO3BMEM (0.1 mol/L) A7 L — (200°C). #Jt (H2. 800°C).
o %M X)vd420.1mm. JiE 0.5L/5 . KiFH A X 10 ~ S50um
o BRREBRILE 0.85~0.90. MK T2 & + /0 HL (BHEE < 0.01 wt %) A
WET T,
o WEFEEE (CVD )
o JFEHE: WCI6 &K% (0.01kPa. 600C) # H2 TIEICL « A — R HEfE &
T ET.
%M. HAR Si02. [E770.1kPa. RiFH A A<5um .
BMEIRIEEE 095 #BA TWL B, 2 A FAEL (2,000 FLt). A4l
¥ WCI5 1 0.001wt % AJifi.

Hiffr i 2z FIRE
o KFH A XOFNEBRK T (<Sum )i BEE (G0.1wt%) 5l & ¢ o0, B
Wt 20kHz) BB 2D &3,
o HEEOBREILRHENIAATS > 2Nm) 25EE . Hik (> 1500T) TOH
BHRUNETT,
e IADPMPREP A NF—HEENAL (50 MWh/t). CVD HE EHHET T (£
Y7 YA 3 A IR 1,000 Fov).

=l & fE M
o Ef. 2024412, HBF— LI PREP AL T, RifE Sum. ERIEE 0.96 O W
MAZHEL. 3D7V > MEEA10% (>98%) #ML £ L 2.
o EiW: 2025 fFiZid S BT (BEERFE 0.01 EE%ARND (2 & D ULE L 20%12
BEML . 2030 542 i HBAMARIL 265 30% 12 N4 % .

102 R &K > 7 2 7 VMR EE M AR OB I
HR& > 7 27 MR ESHE (W-CusW-Ni Z EDIE X7 AT > OEWLELE(3422T)

DO gEOESEEEEZ fRHA TE D . BTHSECNE T TOMBICHEL Tw &
KR

I T7 )
o W-Cu¥Eatte:
o JFHE: W (T0EE%) & Cu (30 ERE%) #Fi4s (1200 10 *Pa) .
175 % >00% IACS.
0 ZmER: Ah=AN7aA 7 (200rpm. 10 FefE]) +4 v b7 L 2 (50
MPa),
o F&: |T Ay 7r—vr/ GIBAFE>200W/ m-K ) | 2025 & T2 7
LA 15% NS 2 RiAA T .
o  W-Ni#E&#E:
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o FEH. W (0wt%) 8 &UNi (10wt%) %¥FiE (1400C) &+ CHE
HV>1200 (2 L % ¥ .

o 7'ovR: WHHEEAS (H2 fRa#). Ki¥ 4 X 10 ~ 20pum -

o RSN EEFEES A (FFAr>1000 BREfi]).

o W-Ti¥EA&HK:

o FH: WGEEEEX) L Ti(I5HERE%) 27 7 A~EHES 2 &, Matk
2 20% ML & 7.

o 7'meR: CVDHFE (600T) TiJE<lum .

o FIi&: W GEKmEM).

BRI 2 BRFE
o Hy—:W-Cu AEHODZFM (<0.1vol%) (Zi&+ / A7 — IV DREHDLET T,
o RN Ti ZIBIMYTBE R D 10% (1 USD/Kg) BEIL & ¥ .
o MEBEZEM: Cu & 1400T (<0.01Wt%)LL ECHEFE T 2 128 . A4 O HiEiL A %
BT,

2= &AM
o HHI. 2024 iz 5G Hth I c W-Cu CETEZ 92%IACS) #BHFEL . 58 LA
20%3E N L 72 .
o PMLYF: 2025 W-TIilFHET 7V 7r—> 3> /84 1y b, 2030 FE2 I EEM
BATIGD 40% % (56 2 (2000 b > /4E).

103 4Y7YYzy rHIMERRZ > 7 X7 VB RELERE OB R

A 7YYy FERHEIZ AL E 0T 20 TERIRKZ > 7 2 7 > By R DA FERNE (> 95%)
ERE (WX R R<01mgim3 %2 ES¥ &7,

HifT oS
o Al Bi#ifh:
o B MMFE (LSTM) 10 &) H2 7o— (GR% <0.1%) # FTHIL . #C
(800C) # midftL & ¥
o 77V —vayvAEEEN 5% (>95%) M EL. T 4L ¥—iHEE
10% (45 MWh/t) Bk S & L 72,
o H#H: Al+—/3— (NVIDIADGX. #E[H 1,000 Fiv ),
o loTE=RY V.
o FEH. vt>H¥— (W KX ZF <01mg/m3 10 #) +5G {£ik. 7—% 7 5
7 K (AWS).
o F®: 9% ULDa>7 547> ATY 7 IVEA LADREFHE (20.1T) .
o M loT7—tv=A (LOJIKFVEA > M, 100 A1 > RO,
o HEMLEEZA v
o JE¥. oAy b2 PREP (3000 rpm) +CVD (0.01kPa) ##IMHL . % /1%
80%HIVkL £ 7
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o HAB K THA XOME <luym « 2 A bAH 15% HIIR SN &4 (1.5
USD/kg)-
o M EERoAvy b (ABB. 500K FiL/G).

Frl oy
o FT—REMAI I 10° Ny FEBLIBZT —AHAMBET, 2R 1 Frb
n 2000 Fumhh &d.
o XY FF VAT £ H+—0DHfAd 2000 HRMTH Y. TBAVLET T
(0.01 Jj Bovlt).

) LB
o HF:2024 Fiz. H B THTIE Al ZFHL T PREP %@L « BRIESEA 0.97
L. 22 b2Y 10% (9 USD/Kkg) HITRS L & L 72
e ML YF: 2025 FiZid HEMUIC & D AEFERD 50% (4EfH 2,500 ~>) 23 dio 5
L. 2030 FAZIEZhFL 98% A T

104 FR&K > 7 2 7 v HROEEHERESREOKRER

RMBE & 0, HRKX > 7 27 RO MEFENE (HV>12000 &@EAEAM EL. 20
WSHEBIERL & T
L4 ’f’t%y) - &:
o F#E: Niag—7+>7 ( lpm . 200°C). f#E HV>1200
o 7oA. fhEIT (NiSO40.1 M), HEfH 2 M.
o FHIi&: MEEFEHHD 3D 7Y >k
o T SAX<VAHt:
o FHE: TiINa—7 41 >7 (<05um . 1500C) (2 & 0 &4 20%H _F
L&,
o ZvtA: Ar/H27 35X~ (10kW). JF7/J0.1kPa.
o FHI&: M FEEHE.
L4 @’f’tﬂﬂ
o JFEH. WO3H#E (<0.luym . 400C) & & W BeastEmnm EL & 4.
o 7erER: O02FMH. BWHEE Kk>104s" 1.
o Hi&: &&nn.

Frl VY
o W—MNia—7 41> 7 DOEIDMEE 0.0lum KT H 0 o IEFEZ HIE BT
7o

o B&: TINI—F 4 >712&0 3R A 15% (1.5 USD/Kg) #NL & 4.
o BEMa—F 1> 714 500T LLE (0IWt%)THIAN 2728 . FiREENbE

TT.
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=) & fEm
o EHI:2024 fFi. HBF—LIE Ni 2—F7 47 (HV1250) #ffifiL C. 3D 7
)Yy bR OFEMmE 30% LEIEL &L
o ML YF: 202541 TiN ORSH BN HEA & . 2030 402 i B RRAL A3 1T 8
M 20% (1,000 b~ /4E) 2w 2L h0 &4,

10.5 ¥R D e Rlc 81 3R K > 7 2 7 v BEROAH

HRK > 7 A7 o MRIEGETT AL A, 20 F—078. BB B TEEL&KH %
RBi-U., HifrEmzHEL £ .

oy 2B i
o BFTNAAR:
o JRFE. WSe2 #fX (CVD. 600C). HJEE S <lnm. F£EE>100cm?V s.
o Hi&: BTty b (ab—L ¥ AKH>100us ) 2025 F & TICHFHERN
10%3EMm+ 2 & THESARTWHLET,
o IR )F—EFE:
o JBHE:. W-Cu vy 7V —IEfk (AFE>1000mAh/g). + A 27 )L>500 [a],
o Hi&: EXHEEE (= 3L ¥ —%E >500Wh/kg). 2030 F £ TIZHEN
20% 34 % FiA &
o él_:"ﬁiﬁﬂgl‘
o B W WHAKS 455 (<50 nm). SLEWEE (NIR 808 nm. >50<C).
o R BABKE(T7L—y3rE>S0%)./\fay h7avzs k2025
o

BT AT RE
o MERE: WSe2 KRFfiZE<108cm 2. W-Cu EEZ>90% IACS.
o FBHE. JuwmbkHg 2030 FiC TGO 30% & 5o £ (1,500 b /),

Frl vy
o IAMETT7TZVUIr—yarTUEBEAEZED W (>99.99%. 300 USD/Kg) #5154
Td,
o AT —WTuZT NA AT ) TIWOEER <I0t1E. RO 7 v 77 L — Kbk
2,
HH & fE M

o FH:2024 FFiZ . HBF—LH WSe2 ZEHL TEF Ry b (<10nm) #/ERL .
hEE 15% [Mbse L .

o ML YIF: 202541 T AL ¥ —HyE/S A B v b 2030 R 1 SRl TR E D
50% % fi® % (4FE[H 2,500 b > ),
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frex

COfERE . [ERIRZ > 7 27 vy REEER] CBET 25 MR =&y Y —2% <Y
—ERMELERRZ > 7 27 VR ERIR KX > 7 2 7 2B AR KR 10~50um. 45 >99.9%)
O BEHRE. BN, RBE BRI E O, A — 27—, & & CREM 2 85
B A A—R 8B L MIRE. 2007 A= A= 0A4v )7 7L > X5t
T3 EHEHAMELTWES. HESCIE 50 LEOBEMAEANESATE Y,

GB/ASTM/ISO #its D Lhig . FABE /770 JHE & B O 2 E O —%& (Sandvik 7%

EDv N2 A—XOYHEK) - AARRFIE E VEREO BB Hi S T & 3. NEOD IEHENE

ERRMEMWMRT BT, BIRZ V7 27 v ROW TS L ¥ E R— ML &
LD

163 1: BRR& > 7 27 > M RBEARES

BIRKZ > 7 27 Y BRIE . MR BEY. BEBER 2 EOpBCEERAL TwET. &
D FFEHEIE EMHFE GOIEHU L 2UUEL. 7v7 7Ry MNECEFED SN TV E T,
EFE. BE. ICHAIEMEL . i AAFONFEZHPEL LTI OLCLTLET,
o APT (RSARVYIRATFVBRTVE=ZTL) : RIRXAVIT AT VRT Y E=D A,
2 K (NH4) 10H2W12042 4H20 W A5 AR i BIRAA | 48 52>99.5% W 12 3 76 (800C.
H2).
o CAGR(BEAEMBRER) HRK > 7 27 AN OEAERBRERGE .. HFEOD
W% R L T, 2024 A 5 2032 4 £ T 5.2% T 1.
o CVD (MLEFEEBYE) : WCI6 (0.01kPa. 600°C) # i L TH2zEE L . Kifess
Sum RO EIR W K 2 8iE L £ 4.
o HEPA (B¥ZEMBIFER) : 3% 99.97%0D %S5 7 4 W & —. WK A b ]
I (<0.1mg/m3 fifiahn ¥,
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o IACS (EIBEERSAIIME) | EPRIREAR . W-Cu AME D EERIE >90% IACS T
ER

e ICP-MS GGRE&AT S X VvEEMIE)  FE&E7 7 X~ BREAIEE(EH
L T. WHKDAE (>99.9%. WCI5<0.001wt%) #HHL & 7.

o IOT(E/DALYR—2 Yy F)E/ DA > KX—% v bW BRAEFEDY 7L KA A
B (W R EE <0.1 mg/m3 10 #).

o LCA(SATZHAINTLAAY D) + WHKRHEEROREVE2 8L T 3
SATHA VT €A A b (CO2 4 0.8t/t. 1S014040).

o OSHACKEM @i =amMAR) SKE Y7 @ 24 R B EREE 5mg/mITWA. 8 Ik
fi]) o

e PREP (FSX~<EEEMI 0 LR) : 77X < [EEZHEME, BREE>095 O W
¥k % 1500C. 3000 rpm T #if .,

e REACH (LB D B4%. FHli. BRI 6 & UHIFR) : EU OLZEYEHH. W
MR BEFEANETT (51 b > /. W<0.005 mg/L).

o SCBA (B#AXNFPRIEE) [ 4AUPIRALE . M E R SR(>0.1 mg/m3F. 30 4 O}

it o

e SEM GEZEIETFHEMS) : EAMNETFHHEET. WHKRDOEKEE (5095 &
Kir4 A 2 (10~50pum ) #8ZL £ 7.

o UN3077 FKR&x > 7 27 vy RO EEGRYFES . 7 7 2 9 (GREAFRE ). M
w7 =",
e WC (BALRYZ7 A7) : WHAEKE C (1400°C) % b ¢ Cllitsn 2%
x> 27>, #EE HV>2000 T3,
e WO3(EBMbR> 7 R7Y) : =ibR> 7 27 > WA A (599.5% ).
W (25 (H2. 800T)-
o XPS (X#MEFHME) : XHNETHME WHRKOKH 5T 5 (W
4712 13 %) 31.5eV).
RO HRE (17 78, FEFE 50 5ELLE) & W RO ®iE. ik, 8 & UHH 2495 L <
W E T Bz PREP & CVD & A% Z& BT H ff (BRIERE 0.95 DL b K742 Spum &
) . OSHA & REACH %4tk a v 75447 ACMT 24 A4 K54 > (W HE
<0.1mg/m3 W <0.005mg/L). SEM & XPS & i &kl (41>99.9%) # 4K — ML &7,
NS DHEGASTEEAHEL T, MRBLVEEROFACHEL THET.

£18% 2: BR&X > 7 27 VRO BEARKE & BESRKE (GB/ASTM/ISO) O HLEgk

HR& > 7 27 v ROENG & CEHEHKE (GBIASTM/ISO) & ZDME. 7 A b, &
STV r—y avyEREIL. RN —EEE L £ 7.
e GBI/T 26024- 2023 :FRIR % > 7 2 7 > Ky R O HiMhr 264k v [ E SRAEAE . 4l >

99.9%. FiFH# A X 10~50um . X > 7 A7 > #E<0.1 mg/m3

e ASTMBT760-2024:% > 7 A 7 > ¥y R DAL KEF K. 41 >99.95%. BRI EF>0.90.
A BfJTVE ASTM E112.
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e 1SO9001:2015 : FMEERELY 27 4. FEFEHM. W KA E CEA . REE%E>90%
(2024 ),

o GB8978-2023 : A& FE/AKHFHAERE, W BEZK<0.005 mg/L. pH 69,

e ASTM E1479- 2023 : & @ R O 22041 KEFFE . ICP-MS (2 & 2 W By R4l
DR (R&4)<0.001 wt % ).

e 1SO 17025:2017 :2XEf & & UK IE 7 A OHERE. EPSHIME . W B RREEZ <0.01
wt %,

LI ST

o AU GB/T 26024 (>99.9%) (& ASTM B760 (>99.95%) (Zi< . 1SO9001 i 7 & +
A EEHRL T E T

o RIFHAX: GBIT26024 (10~50 um ) & ASTM B760 (>5um ) & 0 & Hiffi| 5
BN T.3D 7YY PO=Z—RWiHL T ET.

o IEIE: GB 8978 (W<0.005 mg/L) (& 1SO 14001 GREEEH) w¥eHLL TH 0 . W%
BHlp 0 ASTM &0 4 BnTuw &4,

o HRER: ASTM E1479 (ICP-MS) (& 1SO 17025 & HEEADH 0 £+ (%% <0.01
wt %),

= & fEm
o EHI: 2024 fFiZ 1SOL7025 FREE# UG L . &> 7 A 7 YK RO ERZE A 0.005
HE% & T L . B2 15% L £ L 7z,
o Ejm: 2025412 GB/ASTM/ISO #iesHitg nBA S AN L3> T 747 >V R
A A 10% (1,000 K Kov/ b >) HIRS 0 & 4

f15% 3: B &K > 7 2 7 > MR ORBITEOXE

BRIR & > 7 27 B R OB T RS B & ORI TR L o T2 O
MmEEFHMEL . 2 OFBEEHBRCOWTHHAL £ 4.
o FH. L —¥—[# (e A=V 2R KX—HAF—) | KNS (10~
50pum ) OHIE .
Fi&: 37V > PHWHRK. E<lum .
B 7 L01lg)F T &/ — L L. L—¥ —JkElX 6328 nm T
BELAEEE L 2L 7.
o HIFEF A b
o JEF:ICP-MS (Agilent 7800). W (>99.9%) # & ' A4l (WCI5<0.001 wt %)
DIEE.
P& &N, &b E14>99.95%.
FH > 7r (0.01g) % HNO3 ¥R L B Hrat O fE%E & 10000
J&FE X 0.0001 mg/L TL 72,

o IREEHIE:
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o JR#¥: SEM (JEOLJISM-7800F) & HiGf#ti A GOz 6 D, BRILE
>0.95.

o FEATIN#E. %E >98%.

o HiBH: T E 15KV, 153 1000 1% CHH ML s 5HEL £ 1.

o MERE:
o JRE: TSI DustTrak (8533). 0.1 mg/m3Kiili> W ¥pE% U 7L X A A TH
L &7,

B e 424 . OSHA #IlfR 5 mg/m3
BB 7Y v R 283 L4, L —H—HEL. F— &k 10 BT e
EH ST,

ISEOREL
COREHEE W KO BB AFEIL . 2 A MIAS0 TR/ ~> T . 2025 4512 14 .
Al STEESHTC & DRIEA 20% (40 FF R/ b>) [ EL .

168 4. BRPRUBBEOBELREA—F—

BRORILBEE . S E S &4 Bl2lL TERRO X > 7 27 VR e 8L A —Hn—%R
KL CFELBE 2L £,
o 7 IAX~[EEZEEM (PREP) XE:
o JFHE:. W HEArH2 75X~ (10kw) CiEgEh& L. 3000 rpm CTERE
[E >095 CTEEML SN 7.
0 A—h—: Y Py (A7 z—F ), HLFERSI 5T MV, 2024
KT A X Spum (& k.
o H&:3D 7V . HEE >98%.
. Z7°l/"‘%ﬁ%§_ﬁ:
o JFEH. WO3 BE (0.1mol/L) X7 L — (200°C). i#jt (H2. 800°C).
K74 A 210 ~ 50um .
o B|iEIL: GEA (FA ). ApERES 3J7 b v A, BRIESE L 2023 412 0.90
Wm Fo
o Hi&: A&MAK.
o {EFKE (CVD) ¥E:
o JRHE: WCI6 X (0.01kPa. 600T) & & 2iEJt. FiFH A A<S5um .
o HEI: CTIAGROUP (FFED. AEERES 15 b v 4E. 2024 4E12 R4l
% 0.001 H &% & THI.
o HIi&: BETHE-
fE A
o A /R—33:2025 fFi12. Sandvik & Al Wii#Eib &Nz PREP U Y — A L.
$h& % 10% (> 95%) [6) &+ & 4.
o Wiy 20304F & T CVDEHEEODOEIA X 20% (2,000 G/4F) & ERHT 2.

152 5: BMABRLZRRE Y7 27 VBRBHOERK A F A —&
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HIRZ > 7 27 v RONREM BB AS x—21k, Wiks L ISHOSHEEL T, 20
YIBR 8 & O Mt £ e 0 b DT,
o tEA: HRRRVT A7 VMR, HFEX: W, CAS HF5: 7440-33-7. £V HE:
183.84 g/mol. AMEI& B K B D ERIRK K T 41 IE 99.9%LA .
o WIEMME: Ml 3422°C (£5°C) A 5555°C (£10°C) #JE 19.25 g/lem=X 25°C).
K742 10~50pum (L —H —[E#riE) . RIfE 0.5~1m3y (BET %), BRILAE>0.95
(SEM).
o ALEERIME R B IAIR E>400°C (W + 02 —» WO2. k>10-3s~1) . H20 HC%5E
(<10 ppm). R IZ A (HCI i E<0.01 wt %).
o PEBE: T HV>400. B FK>20% IACS (W-Cu A1) HE4L % E>98% (1200C.
10 2 Pa) . FEEJRSE<0.1 mg/m3(TSI DustTrak).
o E&EMIUN3077 (2 7 2 9). W% 5kg & T. OSHAPEL5mg/mXTWA. 8 I
fH) o
o H&3D 7Y b CERE>98%). &JEiEH (i EEFEME> 1000 R[] D). &4En (W-
Cu. >90%)
(IACS).

BEOREL

INEDNRS A—RIGEMET 7YV r—v a v s A—FL. 3R MIE 10K N L/kg T
T o 2025 I Ik . AT RLE (<Sum) DEE A 20% I BN L« ik E 15 K Fov/kg 2 b
FL &Y,

=N
BRIRK > 7 27 Mk (KifE 10~50um « &ifE>99.9%) & MEERSH. e L%, R

AR TGRFCEb > Tw & 4. SHERE . R0 FER L A — bR
B SE SN, AFEONEOREMRIL AL Tuv & 9. CHkix APA TER % FRH
L. ZHOUO7 L7 7Ry MBEZHRXSN TW&E&T. 2023 456 2025 4F & TOHH
TR (B0IEHLLE. 24TEHAY A SR TwWE&d) 288 L. A7 o2 X (PREP. X
H>05% ), TIGHEL (2024 £E12 22 & 1,700 JiK Fov ). 24 (OSHAPELS mg/m3.
VA 7 VER (5% 5 EFRIRZE > 7 27 VRO BIER 2 REE RBLL Tw & 4.

o T AV HFEEMEFEMESHE (2023). TLVs & & O BEls: W :HEDEE. v >
YF T4 AA LM ACGIH. (K EED PEL 5 mg/m3 TWA 8 Ffi])

e Chen, L., & Zhang, Y. (2024). ERIR & > 7 2 7 > ¥R $diE D 72 % O PREP O itk
Journal of Materials Processing Technology, 325 , 118567.
https://doi.org/10.1016/j.jmatprotec.2024.118567 (PREP U{%E > 95%. i 745 5 um -
T v ¥ —3i & & 50 MWh/t).

o FT—RT7 Ny UHIGHHE (2024). B K > 2 X 7 2 HFKD IR 2024 ~ 2032

Fo A ¥ N7 4: DBMR. (TiGHifE 22 48 1,700 /5K F)v. CAGR 5.2%).
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o BRINMLZEWE T (2023). REACH JiRI: B8R 847X > ANV > F. 74
> 7> F: ECHA. (W # K& 8%, W<0.005 mg/L).

e Gao, X., & Li, H. (2025). 5G = v 7 + v = 7 A &A1} W-Cu 1 & #7#. Materials
Today, 49, 102345. https://doi.org/10.1016/j.mattod.2024.102345 ({7 E%>90% IACS.
R 200W/m-K )

o [FEFEHIER (2024 4£). IMDG =7 — A 2024 #Fjk. HE o > F>: IMO. (W #
KiE UN3077. 7 5 2 9. WEESRSH -1 5kg).

o [EIPSATUEILARRE (2023 45D, 1SO14040: Ehfv 22 X > | - Z4 794 20T ¥
AAfe V2t —T AL R: 1S0. (WIEKIEZA 081t CO2 ZHEH L & 9,

e Kim,S., &Park, J. (2024). fEJEi& IR & >~ 7 2 7 > ¥ K. Additive Manufacturing,
78 , 103456. https://doi.org/10.1016/j.addma.2024.103456 (3D 7" U > k%5 [F>98%. Ik
JE ¥ 0.96).

e Li, Q, Zhao, Y. (2023). & > 7 A 7 v ¥ A&k O BB F %, Journal of Cleaner
Production, 387 , 135789. https://doi.org/10.1016/j.jclepro.2023.135789 (X > 7 A 7 >~
1 EE<0.1 mg/m3  [A]} #>95%).

o K E LI AR AEF ST (2023). NIOSH WA D Bl B3 & 4 7

FEA Ry F T 4 F A F I NIOSH. (8 EE REL 5 mg/m3 IDLH 100 mg/m3.

o JifiiAtEA R (2024). FH LAY E AN DI AR#. 29 CFR 1910.1000. 7 3 > b >~
D.C.: OSHA. (¥7 EEFR £ 5 mg/m3.

e Sandvik AB. (2024)fEVKERA# 2023: R T AT Y MPEEIV B4 S N—2 5 >.
A Ny 2 &V by A z—F > Sandvik. (PREP 677 50,000 b > /4F. 2024 £E1C B
AL

e Smith, J.,, & Brown, T. (2025). ERIR& > 7 27 > ¥R D U 41 27 )V H4. Resources,
Conservation and Recycling, 152 , 107234.
https://doi.org/10.1016/j.resconrec.2024.107234 (V) 4 7 )L % 95%;H. 2 A b 1500
ik >).

e Technavio (2024). #k /X % > 27 X 7 > # K IlT 7 70 #r 2024-2028 .o > K >, GilH:
Technavio. (flik% Fifll: 2025 4F 385 K N v/ b ).

o CKEMVEFAEFT (2023). Y ZIMFE 2023: K> 7 XA 7> "= =T ML A b
USGS. (2022 fED & > 7 A 7 » A FERED 80%!(k HE A L 2)

e Wang, Z., & Liu, X. (2024). 10T #3EH L =z &> 7 2 7 v ¥y R#iED HE#fk. 1EEE
Transactions on Industrial Informatics, 20 3), 1234-1241.
https://doi.org/10.1109/T11.2024.123456 (Al fidEfbic & 2258 £ 1V 95%iH)

e Zhang, H., & Yang, W. (2023). Tif EEFEMEI LD 2p D X > 7 A 7 By K ORI E .

Fipr- 2 —7 1 > 27 7, 458, 129345 . https://doi.org/10.1016/j.surfcoat.2023.129345

(Ni 2 —7 1 > 71 & HV>1200).

o hEE N RSLAIEE S FIME (2023 ). GB8978-2023: A4 A HEAAELZEHE, Jbat: h
FEFEEH AR . (HE7KE < 0.005 mg/L).

o P NRSLANEEF M (2024 4). GB31570-2024: 1h2% 13 101 8 X575 7
Y E DAFHZEHE, Jont: HEEEERR. ChEE<0.1 mg/m3.

COPYRIGHT AND LEGAL LIABILITY STATEMENT
Copyright© 2024 CTIA All Rights Reserved #3%/TEL: 0086 592 512 9696
AR AR A S CTIAQCD-MA-E/P 2024 iR CTIAQCD-MA-E/P 2018-2024V
www.ctia.(om,cn %a]os@chi natungsten.com

B2 HT4T



https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com

o hiEE ARILAEEIY (2023). JT/T 617-2023: fG k& #diix A7 AL 5t v EEAS HY
W R (W B RO sk fRiE 1 & &7 ) 1000kg).

o AT v NEIE,  (20244E). CVD R > 7 AT VK EE KT 3
Bere #—Fo HEL P9 P, (CVD FiFH A X <5um . A4 <0.001
wt %),

o TIWEYTA A YKEARNY =R (2025). % > F a1 2025 .5 F XL b

oy b TVEYT 4. (CEEREIIHEE 50,000 b > /AF).

o CERATIZIT (2023). Stadler Metalle & &/ 577K 7 € > 7 v 7. CERATIZIT
(GBI 7 5 4 F 2 — > OFE).

o HCStarck (2022). /¥ v 7 ¥ —/fi#(> & (1 3 Nyobolt & DEH N A . T X5 —: HC
Starck. (W-Cu /¥ v 7 ) —. 5,200 Jj I L),
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Spherical Tungsten Powder Introduction
CTIA GROUP LTD

1. Spherical Tungsten Powder Overview

The spherical tungsten powder produced by CTIA GROUP is a high-purity deep gray spherical powder,
manufactured using advanced Plasma Rotating Electrode Process (PREP) or Chemical Vapor Deposition
(CVD) techniques. It features ultra-high sphericity (>0.95) and excellent flowability, serving as a critical
raw material for additive manufacturing, metal spraying, and high-density alloys. With high purity and

uniform particle size, it is widely used in 3D printing, aerospace, and electronic packaging industries.

2. Spherical Tungsten Powder Features
e  Chemical Formula: W
e  Molecular Weight: 183.84
e Appearance: Deep gray spherical powder
e Melting Point: 3422°C
e Density: 19.25 g/cm?3
e  Stability: Stable at room temperature, begins oxidizing >400°C, requires sealed storage
e Wide Applications: Used in 3D printing (density >98%), W-Cu alloys (conductivity >90% IACS),
wear-resistant coatings

3. Spherical Tungsten Powder Product Specifications

Grade Purity (wt%) Particle Sphericity | Packaging Impurities (ppm)
Size (um)
Additive 299.9 10-50 >0.95 100g / 5009 / 1kg Fe<10, Nas5, Si<10

Manufacturing Grade
Industrial Grade 299.5 10-50 >0.90 1kg / 5kg Cl-main component,

trace elements

4. Spherical Tungsten Powder Packaging and Quality Assurance
e Packaging: Sealed plastic bottles, nitrogen-filled aluminum cans, or vacuum aluminum foil bags
to ensure dryness and oxidation resistance.

e  Quality Assurance:
Chemical purity (ICP-MS)

0 Particle size distribution (laser diffraction)
0 Sphericity (SEM)
0 Flowability test (Hall flow rate >20 s/50g)

5. Procurement Information
Email: sales@chinatungsten.com
Phone: +86 592 5129595

Website: http://spherical-tungsten-powder.com/
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