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CTIA GROUP LTD
Blue Tungsten Oxide (BTO) Product Introduction

1. Blue Tungsten Oxide Overview

CTIA GROUP Blue Tungsten Oxide (WO:.o , Blue Tungsten Oxide, referred to as BTO) is produced using an
advanced hydrogen reduction process and meets the testing requirements of GB/T 36080-2018 "Characterization of
Nanoparticles in Nanotechnology". WO:.s is widely used in the preparation of tungsten powder, cemented carbide
and high-density tungsten alloys due to its dark blue powder crystals, mixed valence (W ** and W ¢* ) and high

reactivity.

2. Blue Tungsten Oxide Features

Chemical composition: WO2.o (or W200ss), blue tungsten oxide. Purity > 99.95%, with extremely low impurity
content.

Appearance: dark blue or blue-black fine crystalline powder ; WOs octahedral structure, containing oxygen defects.
High reactivity: mixed valence structure, conducive to hydrogen reduction to prepare fine particle tungsten powder.
Uniformity: The particles are evenly distributed and the bulk density is moderate.

Stability: The chemical properties are stable under dry conditions.

3. Product Specifications

Type Particle size Purity Bulk density Oxygen content Impurities

(pm) (Wt%) (g/ em?) (wt%) (wt%, max)
Micrometer level 10-15 >99.95 1.5-1.8 29.0-29.5 Fe<0.001, M0<0.002
Standard micron  15-20 >99.95 1.8-2.0 29.0-29.5 Fe<0.001, M0<0.002
Coarse micron 20-25 >99.95 2.0-2.2 29.0-29.5 Fe<0.001, M0<:0.002

Oxygen content Theoretical value: 29.03wt % (wo2.9 ), actual control range: 29.0-29.5wt %
Bulk density 1.5-2.2 g/em? , slightly increasing with increasing particle size, optimizing reduction efficiency

Customizable Particle size, purity or bulk density can be customized according to customer needs

4. Packaging and Quality Assurance

Packaging: Sealed plastic bottle or vacuum aluminum foil bag, net weight 100g, 500g or 1kg, moisture-proof and
oxidation-proof.

Quality Assurance: Each batch comes with a quality certificate, including purity, particle size distribution (laser

method), crystal form (XRD) and oxygen content data.

5. Procurement Information

Email: sales@chinatungsten.com
Tel: +86 592 5129595

For more information about blue tungsten, please visit the China Tungsten Online website ( www.tungsten-

powder.com ).
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slsiat @] dB= 2= G0, ) o Y vESS AFeEtd T AN BEES
Ago2 HugHur . o] BAL gxuEiae] 4 ddow AAEHon, I
=g ARt g A" (0, ) e O AS gilsyth 2ade 94 B4E FE o
o] vg st EA AstEds deldlon, Y AkAao] o] W, 4 o 7ML
, 7 B AbstETolE e olEE EHY o] WAL gEl A3tE A oA
v s}stkE 4 shetEel g Hxo V|FolUAR, FAld= 1 FEe 54 uig
olaf| 7} o 73] w9~ A gHA o] AF T

z7] dA7v AN "zw AstEe sEA 24 3 2dd AFHAFUGH
1870 A, =4 sk A= F4 3 %

Hy &% (5 720 vol%)7F A ®xel AbstE Ao ZAAZA 98 3gs s
HAYREFUT a2 A3 ghZol A= W0, e w5 B ado] AFEJAAR, A2 2
RSOl A= W07F FAEAFUTE . o] Al7le] A HEl ibstEe APAdA Aol
AER HFEo] Al 9] FEA ZiHFH

1.1.2 A H2553E 4k ste] A1

20 417] Z, okm 2 ZW AbdelA "Wzulel] tidt ot 5l wEl FA Had
AbstEe] AbdH 7EX 7 Aak ey th 1920 o] HUo] ofgeAtEL IR
71k 4 39 FAS JNEste] Ry dEk HAHOIE (APT, (NHy ) 10 [ HaWip04s ]
<4, 0 ) 5 600°700° ColA A ®xEl atslE R 3sle] gaE BUs AEH]

A FAHAZ AREIFUTE . o] AL Hxw ZEEe #dAd &= E A
AR EUL. dF 5o AAF 2717 10750 um oA 1T5um 2 FE9L B8 T (
o : Fe, Mo)o] <50ppm &2 AlojHo] =AFE H Y2E gfojoje] A} mE]
FFHAJFUT B 2w AbstEo] FeA @2 At Adkd vt/ wer 7F gEse
AXNA BE o2 oAAY , AgH S&em "HxEl A AEddA 2 dAE
S AF U

1.1.3 B g2d A3tE ok HA AT A

20 71 SRF A5 #ste] I g A gad AbslEe] 543 &8 TheAdol
AAEEJFUTE 1970 Aol X A 8- (XRD) I A v (SEM) 7]=S B3 A
Boael AbslEo A GAMA A R (T2 P2,/n) 9F A Adte]l EA7F g o, Ak
T2 19.0-19.5 wt %= A OIUFUTE 1990 ddhol gbvk ZFW I X A FHAA
BAA(XPS) S Ea = oA (2.4-2.8 eV) 9} & A3 U (10'° - 10*! cm™® )
7F ERlEo] FEu 2 A7 S8 Fokd g o224 7NkS AFIUFULE dE
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o] Grangvist (2000) = 7] A als
3l3l @A 7be] 5710 %9 gettlal Hadle] AnlE 77 A B8 o) |

wch

21 Al7lell HolEWA Ywrlse wxe AN ®gHad AstE AdT4E A2 WA=
ol EHFU Y, &vd, Zu=vr Z3gor FHE deaAY FA g
2AbSHE (507100nm) & U =S H|EWA (20740m /g) ¥ FEw) E& (&2 AALE 3007
500 umol + g™ +h' ) & YERo] Az H 3F AWds FofR & WHAAE
goistr Uk A gae A3Ee x7] 3y 70 dd aAdE A=
AzPgor, 1 JAR= B3t o] Ay FAE SEUTh

1.2 v 334 EA H2RASIE W03 , W0z.9 , W0p 9z , WO, ) & 57

1.2.1 WO 3 : 3} U4EZF g 2H A3E

>

Pste ~el(Wo; ) & B2d AbstE 5 7PE QbA
2"l H]Eo] 3:1 o =gk EE AnAS .
(<17° C), APEAA (177330° €), AWAA (>330° €)= W3}

eV JUth W0z 3hehA ¢bgAdol =il b B e FAo]

1= HgstEA stEE gA A3y AR A A W0z A 3

e Tl AxEe= AN GaEl AbskEe] AFAYYY. 5 R dUiEy 5

ko] 4 A £%27F 1007200 pmoleg ~ ' o h T ' o] Byl WHE &

T60%l &2t

=

OE‘;LO_L,

A}

~

=

o
2 o T

al

MHE
>
T
)

i

20 pe NN o o od

1.2.2 WO 5.0 : A H2d A3}

1t

A WaEl AbEE (W0, ) 2 MG AR SR AR, Aba A (/" A
AL A] FROIA Wl Wl FEEH,

H & 2.9:1) 0% ola) e HFMe wr}
A A WEE 100100 en” o Fal, =R oA 2.472.8 eV 2 sy,
ZIX B E7F AR U TH(4007500 nm SHEE 20730% =71). AA g aE ALSE9
AE=00 - ° -10 - 2 S/em o} ®W 24 F9 =00 % em T ) = WO 3 HU
$atel Sl (4 A4 400-500 wmoleg ~ ' - h ), VWAL (AT >85%) 4
NI A HAALEZE 500-700 F/g)oll WS- wHoldch AGANA WO 5 0= 2w
wur Ake] Al kA eln], A4 PR 19.0-19.5 TF %2 Alojg Ytk

1.2.3 WO 5.5, : REHA BH2® ALSLE

wepd gl AFSHE (W05 5, ) 2 AFA/H2d v go] 2.72:190 E thE 8]gsgEA
absbEQiyTt o] AbslEe kA Aol o A7) wiitel] RIS HYTEW0,. oK Th oF
20730% W ES ) . AR FERE WAPEAleIH, W= ouXE 2.272.6 eVE Y
ZAxdta AEEE 102-107 S/em ® Z7FEUTE W0, .2 AFsEW o 723 39
ZZ(: 80071000° C, H, &% >30 vol% ©] FR3tH |, A=A &8 Hof = vuy
HEUdh F2 2 vy g2 Bd(UA 7] 0.5 um ) Aol AAEgUY . At
2w FEu] A W0, 4 (54 AAF 300-400 pmoleg = '+ h T ') HuF o7k U
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o
N
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N
N
>
[-411
olo
X,
flo

v =%Uth(No, ¥HE 100-120).

fi

1.2.4 WO, : olAt3}g ~Hl

o] AFEFEl 2 El (W0, ) & AbA/E2Hl H]fo] 2:1 9 H|ESYEZ AsE YU A =
HeMoln WALAA FZ2(FH Py/o)E ZEHFUTE W= o UA &= 1.872.2eV o)1l
AZEZEE 107 -1 S/em WHE 54Utk =3 2k A8 (W0, 0K U 50760% T o) o2
olel FEAd 7MEUT L W0 dnkdgow ek s A (o 1000° C ©]A, H,/0,

sty . A A W0, FAtE=R

sl
>50: 1) ol A A Aol Al Wo,= HA
} UA A2 (H]-83F 2007300mAh/g) ol A

Jee g8 Rop} Al@A el
AAEE wel YUY

éri

Mz Age F7b) we wakhn
H

o
EAT #2427 vy h W02.9 ('gg EEN Akg}g)b
= | o] o)H & E}. %‘—ﬂ—xﬂi}q XOJ&JI €
2o grd a9y AlEe A7 wg 93 sie, 1 A3 2 S8o] s
Z
A
1.3 §2d 49 AlsdA EFH2dY 94

1.3.1 g2 A Al&e 29 B4

el Ak A}&e gaE A, A, RS AH HE AEA olojx = AR,
gty AE|AE s (APT) — AR AE (W05 , W0,.o ) — BH2AE By > A3

RUE=4 3=
o

de AW R gl Aol A o gom
By FAAUL. A ANEEe A A
)9 30740%E AFA T

A7 e E@WE} gad 34 (EFH, A9z
‘]

CESRCERC I LR E R w}é
Yow Pz dans
iul

.‘I
3Rk E2025 4 7

— l% Fﬁ

oo
[\
R
of
ot
),
rﬁ
(£
ind
-9
>
Lo
o
i
ol
),
rm
(>
e
il
Lo
ru°"

et i o A iM Hadl abslEe A 39 FAS F8 APT & ©Had
23 = 0 C, H, & 5-10
m* /h oA g ' aEl 1‘_5}%(%11} 7] 10-50 wum ) = WHIAHI, W oS 23
24 (900-1100° €S T3 ®H2dl (YA =Z7] 0.2-5 um ) o] AFHYC A
Bl abslEo] kA 9 (19.0-19.5 T %) 2 FEH ogzyg (>9o%)£ ou} 37] Az}
<10% 2 E<=E (Fe, Mo) <10 ppm I} o] B2dl Hubo] o
E3] AWME %7 (WC-Co) AAtollHe] gto] wjf- F a3k, quv 1500—1800)9}
ek o] 15-20% S 7F 5 ok
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1.3.3 Al&A] Holo Ao HNY2distE A3

5t = g A gawl betEe dAE5H FHACAA 7 A
sHEoR I 9o giEAsU FSFu] Eokell A= 507100nm A7) 9] %

H2owl AbstE Uxe=dxr a0 ALl 2 Aojell AMEEH, AA A F
HAuk goA 2030 19 5T ez A Ao gyt A7)

A okl e A B At F 2 A= g 8 AL
AQlsle] AzE oF 10715%2] AFES Hola dFULh "Had A Ak
= e AdsE stal 9

7petel
o

R oot

o 1o ot & rlf 1

[e)

o
~

I
N

I}

et

AN ®egl AbstEe] AdEA ke A maedid 7ls gald vy A Al
B wgeke AAduUTh(eF 350 T E, 2025 9 71F). A ®Hx

d 28 (35E 80785 S Bl 1 A FAo| we JEEE Ui,
, 28l A0S dggurh FAlCl, HEFF FA B ADF
g B Ax gxet 2 Ay AxR Eokol AEggozn A AA @i TH
oo 7oyt 2030 W7bA] @ AabEFo] Bl >
o

P
o
0
o 1 N g i
fE o AL rlo

1.497T % &89 @8F 4 5F
.41 34 g2d MNIE 7|2 979 dF

24 31 d 7Eew, AN gzd AgEd did vz dyE Ads
e AAstl Fde Fi dFych DFT At @ 54 24 7
MEA(2.4-2.8 eV) 2 Al 810 ¢ sl HA=
;B 2d o = ovhd 15-20%(%F 500-600 W) A F7Fekal AFU TR
eaAd A "Jad abskEe] A (edy R® o ESt=vkd 5) 2 M A (30-50

w/g) ¥ ZAEH ME(10 *° -10 ' en ) B FIRA AAET &8& EoFe 7WhE

o rE
tlo to oot

1.4.2 EFBEdSAlo|=9 A8 A}

g Bl gbslEel 82 AEAA ®Hzd B AxblA oy Fopz
= A5 Aol A Az 20,000-30,000 Eo] A BAEl ASMES A}
24%s 9 "zd A NS AP

SIgs i NE 7EXE ¢k 50-60 o mE d).
FSu] Fokoll A HA ®xdl akslEo] ¢4 A4 88 (400600 wmol eg ~ ' o h T )
I B (090%) 2 Aloux] 2 4 BHEo gk $8S =R dr] WA Ao A
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A el abstE AEo] Ale]E FHO10 4 WRE0O85%) S 2RtE AES-9

F=am A JAFELS 10-15%] olsUth dyA AF Hol e =

1.8 (5007700 F/g) 3 olx] @E (30750 Wh /kg) 7} Holub A sjAIH ] s
SRk Ea glom, A7 &S 100072000 EOo R F7FEtal Ut

1.4.3 AN G224 i35 7|&3 FA

A "g2dl AstEo] Abdste E Aol (R <90%), AR AP GFA = HAk
+0.2-0.3 wt %), —L¥]al H]-&(50-60 USD/kg) ¥} & Ao AWt Al7])<(o:
%) g ) o] oA AHF(A-5 kWh/kg) I AH] FA(B0 W USD oAb =

3}
steflop  ot,  #Ho wWiEFG-10 o /) " WEZF@3 kg C0/kg) EF
AA A ow sdelof F

1.4.4 AN G289 A3lE9 g 53

goF AHA Y JstEe uAT, AuE, g A&E7bEAdS A s 2
AJULh Ve SFoRE ATd ARGML Ao FH), T Am AA BT/ Ti0, )
aElar 8 AR wEF 0.5 kg C0x/kg) Fol UFUTH FE& EolERE
AU A (PEC 4 Aab), 2utE 77| (F9AE AAF A%, 22l blo]l o) o5& (&t
FZ") o] Jom, 2030 A7kA] Al FEE 1097159 geld ol& ZoR didgyrh

94 Yau AaEe Yo Addd AW 71E $89 94 Agel 9 AU

a4

AA Gad AsEe 19 A7) 3ehE M AlFksle] Aol vl AAE
gaglon, gad akg] AbEeA 2 9ol AAE 9 AR dHFYnh W EstgEA
54 g Hod Aes 3w, A 2 $& Fop md uzta 2 Ayl
Weko g yolrtal Utk o] FeldE A A7 2 dA A BAS F& A
Bl AtEo] tig AF A 2 7]EA gl dig wiE FEE ATy
FAEH

gt =%

1867) . Wwlske] ol dete. HH FH G, 1573 167-179 .

Schubert, WD, & Lassner, E. (1992). ®x®l B 23E: A 2 A AF. A
Y3 74 ¥ FF Y2 FY, 10 (3), 133-141.

Grangvist, CG (2000). A7]WHA Q2dl AFshE FE: 1993-1998 ' 18 &5k AE. B
ofi]x] A& H EY =, 60(3) , 201-262.

Lee, SH, Cheong, HM, & Liu, JG (2006). FZuwj & H3
AVEE . g z28lsE 18 (24), 5799-5804 .

Guo, C., Yin, S., & Sato, T. (2011). HA B8 AFs}E (W0, ) Y729 F5u)
g4 . 58 S B &4, 105 (1-2), 82-88 .

Yan, J., Wang, T., & Wu, G. (2015). ®2dl 2b8LE violo]o]: o|Ux] A3 Hof S8
HE3} Y 4, 3 (16), 8546-8553 .

A AT = B4 P

Gl
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AAF, o4, waEAM (2018). ®aEl AstE U=t
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CTIA GROUP LTD
Blue Tungsten Oxide (BTO) Product Introduction

1. Blue Tungsten Oxide Overview

CTIA GROUP Blue Tungsten Oxide (WO:.o , Blue Tungsten Oxide, referred to as BTO) is produced using an
advanced hydrogen reduction process and meets the testing requirements of GB/T 36080-2018 "Characterization of
Nanoparticles in Nanotechnology". WO:.s is widely used in the preparation of tungsten powder, cemented carbide
and high-density tungsten alloys due to its dark blue powder crystals, mixed valence (W ** and W ¢* ) and high

reactivity.

2. Blue Tungsten Oxide Features

Chemical composition: WO2.o (or W200ss), blue tungsten oxide. Purity > 99.95%, with extremely low impurity
content.

Appearance: dark blue or blue-black fine crystalline powder ; WOs octahedral structure, containing oxygen defects.
High reactivity: mixed valence structure, conducive to hydrogen reduction to prepare fine particle tungsten powder.
Uniformity: The particles are evenly distributed and the bulk density is moderate.

Stability: The chemical properties are stable under dry conditions.

3. Product Specifications

Type Particle size Purity Bulk density Oxygen content Impurities

(pm) (Wt%) (g/ em?) (wt%) (wt%, max)
Micrometer level 10-15 >99.95 1.5-1.8 29.0-29.5 Fe<0.001, M0<0.002
Standard micron  15-20 >99.95 1.8-2.0 29.0-29.5 Fe<0.001, M0<0.002
Coarse micron 20-25 >99.95 2.0-2.2 29.0-29.5 Fe<0.001, M0<:0.002

Oxygen content Theoretical value: 29.03wt % (wo2.9 ), actual control range: 29.0-29.5wt %
Bulk density 1.5-2.2 g/em? , slightly increasing with increasing particle size, optimizing reduction efficiency

Customizable Particle size, purity or bulk density can be customized according to customer needs

4. Packaging and Quality Assurance

Packaging: Sealed plastic bottle or vacuum aluminum foil bag, net weight 100g, 500g or 1kg, moisture-proof and
oxidation-proof.

Quality Assurance: Each batch comes with a quality certificate, including purity, particle size distribution (laser

method), crystal form (XRD) and oxygen content data.

5. Procurement Information

Email: sales@chinatungsten.com
Tel: +86 592 5129595

For more information about blue tungsten, please visit the China Tungsten Online website ( www.tungsten-

powder.com ).
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ol
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o
1%
N

BTO o & <M A Ariek A s wHUnh 7] FeAA vk
BTO(7380° C) 2] 4t3} 7/hA] 2% vl=2 =719 BT0(T450° C) Kt} w5yl vl E A o)
Fol Aba gibs sh&stsly] wEYgynh. E9AF A (CTE) = °F 8-10 X 10 ¢ K ~ !
(25-500° )& W03 (7 X 10 ¢ K - ' ) BT} &gk =&Ytk . o= Abx ZH3pow 93l
AR A oF3l=E wked gyt AlxF FAF DA (DSC) S BTO 7} 400-600° C(AH =~
50-70 J/g) ol A A3} wr-go sFets LY vaE BHAddeE AL HoFUL

d FAAe BIO A&l wig FaFuch ﬂiwﬁOﬂH BTO & WHEAQl Fd Abo]E &
Aol Ytk BT0 o AL f7] EHRT $EsHAR, LR 4bs A A=
EE7 sy 2" 22 A AL 6007800° € o gk FAOlA B0 = %7]
wlE WAE] A8 FE2A FAAS FAF FUth ARG E Bk Aele A S
FA87] 918 300° ¢ mvke] B4 FANA HEsE 3] FHUTh

2.3 B34 2 0714 54

2.3.1 WI=7] o14%] (2.4-2.8 eV)

X
>

AW gl ad AMSE (BT0) o] W=7 o YA 2.4-2.8 oV E, ZFAIFAM (A < 516 nm) S
FTE 4 o9dem, W03(2.6-3.0 eV) Rt} R FFUCE w-rRAEA Sk wka)
39 (DRS) S BT0 o] &4 o] W09 450 nm oAl 500-550 nm = A A o]Esi FHF
F(a)7k 10 * -10 5em ~ ' AEYS HoFUTh WMEHY A Ak Al o)
P S A =9 (F3 e 2 Qe Aoz, JhHAY ddEeh 0.5-1.0 eV fl
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)

[

o M o
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)2 vsh v)
BTO(<50 nm) ] WA= & okzp 14 gtz ¢laf <kt o] §e (2.8 eV) wHH,

=17]¢] BT0(20-50 nm ) o WA= 32 2.4 eV ol 7Mg<5UH T}

Aol 7RAA e Abel o] oy A Afol&

o] =

=
= 8¢

Ag /HQ BTO ,]
A A (DFT) &

450nm  7HA] FA
(PN
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2.3.2 AxE 9 AAFHad}

A e 2SR (BT0) Y A7) AEE (o)== 10 2 -10 2 S/em(A2 L, 25° 0) & W05 (10
7 -10 76S/cm) Bt} A3 =31 W0, (T10 S/em) Bk oFgF vtk 4 €3 54 A¥) A4
A% drrt F7kstel whel Arrrh Frbske Ao yEhesyth. w=-BT0(20-100
m) ] AEEE FW A3 Hl&o] © ol 5 X 10 2 S/emo] =2 F glHUth kA
AL AR oA dFE st A HA =@ o~ 10" 10" P em ) &
S7HA7IM , ole & &Y S5A4S Sdl AHAFUT. AAEAE 38 (EPR) 2 BTO 9

& A A% 7&E<g ~ 2.002)7F A7 AERe o] ARdAE S
HojFuUth A3 WE7F 10 % F74E winit H7] HEEE oF 50% 7Y

b FA &= APo] olsE(w)ol®E FFS v HYTE BI0 9 WA o]sEE ¢F 1-5
em® / Voo sE W03 (< 0.1 cm® /V « s)ET FodH), o] A4 Adlo] AA AHS
AaA717] WEPUn 2% oE&d A9 Z¥, B0 o IEEE 25-300° C(E/ds)
oA E,~0.2-0.3 eV) Abololld %7} Z7)ste] wha} Wt AEsal |, 400° C
ool = kst Qs A Hﬂ‘r A=Al A wofdA  Ee AREE
THARAIHE] T 2 B &S FAHYUTGHEF > 200 mAh /g, Y W= D
500 W/kg). 7F2= AlAlollA e {P d%% b FE k(o NO, H AIRE <

102, <9 25 > 20% S 71433

AeHer Adrr HAs= A kot 72A A Aol d¥EE
dE B¢, A= FAEF > 10°° en® ) & BI0 AR FIAE FELd AEEE
Aard  dFUn AbRbE /) Ar HlE (e 5:95) 3 Skl AIRHET4 AIRD) &

ZHste HAH9 ArrE 45 & AFUT.

2.4 333 HAAH H 9k A

2.4.1 A3t 2 &4 AF

A Wl AbshE (BT0) o 3F8f whgde Abste ghelo] IS BAdTh Ata

29 7]el Al BTO ¥ 4007500° C oA W02 AFst&m, wkS-2lo the3p 51t}
ZWO 2.9 +O. 10 2 —’ZWO 3

WS S5 gk B9 257F Skt whel ST T6A A AR, ARFo] 172%
S7Vekal Aago] sk A gk o g tﬁ_é}“ Aoz YepgHFUTh Hhg SEE A
A, ksl gL 9F 807100 kJ/mol o &3} AU E 2tE Al Ao %l% o= =
o= VERgFUTh e 2917 (4 H2 ) ol A BTO = 6007800° C oA W0, HE=
Hod FE&o7 oS ddg U

WO »o+0.9H » —W+0. 9H , 0

9 EEE I, FE(G-20 volw), &% % 44 Avlel wheb webuvch the-B10 9
el AL AIRY & vhe] L 2-BT0 9] £h9] AIRF(3 AIRh B E4 FEy T
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Absh B3 AES BTO 9 AbY &8 Woke] AT Bad 2 AAkelA 34
Zol(d: Wop.o — WO, — WE Alof3t= AL ddst 4x 27| (KL wm ) & Oé»t— tﬂ
T3t dubAl 2L 750° ¢ 2 Hy, % 2L/min YUtk FFvljoll Al BTO o %
s A ARARFT(E: 0H, 009 BAES FHst l"ff%H aE 2 gdd v lerﬂr
Fo] AHAAAE ZEEUL L AaAE 3R AbsE e $9lo] BT0 9 V)T S WASIA
W0, o AE] = EY7] ZA (]: 0, <0.1 vol% F= Hy <10 volk ) &2 FAI8of dh=
el FefsfoF gt

2.4.2 87 A9 A

HA B El AbskE (BTO )& AR B AR(25° €, latm) oA 3}8HA Qb Ado] Fom,
371 FollA 6712 MY EF e Abst glo] Rud 0‘0111 A W=
0.1%9Y ek FE&= ool A9 &S wAA FHFUoh A FERH)7F <80%Y o,
FH FFE =2 AFY 0.270.5%) EFstH AEEE B% Qiﬂﬂﬂr. 2
FE7F =2 B RH >90%) oy F7|ZF w=F A, BT0O x™el Wo; <H , 07F A5
Afol kb wrold = FYTE A7) A A BTOE © AJ(pH4 6, ol: ofHEZD ]
Hgat, &al& 48 A7 ol 1%Yuth. 2Evk Al 1 M HCL) ol 7] (e
1 M NaOH) ol A= 24 A1 7k o|ujof] oF 5-10%7} &3 =o] g 2elaked (o HW0, 3 NayWo,
) = FAFYG .

#78 HAAL B0 o & ZheAdel ARAd dFE vFHUG. FFvelA BTO =
F&ode A7zt A (1000 A7 o) Ad 4 dlew, pH 579 WAl dE
AskE2 10% PIREdU T AZEA Ao M= UiEAdol A (10 3] o)
AbelE) & EATUT A8 Ba A dxd S 3d 5= G0kl skl
AL (3000 € o)) olut AgE ARSEAI (el 05, H0, ) ¢k H=HS dsto] FA o]
7Is& FA8E Aol FHYH

B2 F: AN g2" AsE 54 2 AT HolH E
o2 dolHAIEE HA ®2® 4FskE (BT0) 9 tstd, &4, Hed, 7|4 92 3gt
ks 548 xsket 54 2 Ae v/iieE yddyg o] dolHE e A+, A
54 2 A3 AN EEZHQow, o]EA A U AA A& A3
= ) 7)) ¥ = 7FA /A4 =4 W/ z2H 5
A FF HYE
2.88-2.92 olH, A|x
5}8}4] WO 5.9 TEE Wp0sg  XPS, 33 A A
Z39 u}2f
3] &k
stel e
AR 9
) We* . 70-80% WS *XPS(W 4f IF: A FAL oY
Tx Ats} A o
b 15-25%, W * * : 5-35.5eV, 34.8¢V, 927} AtEHlo FE=L
LI ol _ -
10% 33.9eV) Z .
AR Fx AL A (W05 =7 XRD F9H 20 ~ 23.8°
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L wll 7l ¥ 5= 7} /4 4 Uy/=2
716 )
a = 11.93 A b =
AR} 3.84 A, ¢ = 7.70 A, XRD
B = 90.9 °
75] T ]
A 0. 38nm HRTEM
74
A A3t
10! 8-102 %cm ™~ 3 EPR(g ~ 2.002)
R
. 73k kA A v-Vis(FF IHA
e 54717 600-650 nm)
2k Qlzk =7] 20-50
. e SEM, @lolA AR}
BEE um (AFE-8) / 20-100 .
o 7] &4
nm (H=3)
7.16-7. 20 g/cm?
= (rlolzZ=w Y ), 7.10 €F H|TH
g/cm® (Y=T|H )
1400-1500° C (WO; +
=E=7 TGA/DSC
=== W2 B /
e )
ak o o %+ 8-10 X 10 ¢ K - !
e . A A7
Al (CTE) (25-500 ° C)
o 400~500° C Ak3l7
= % }TGA(7}‘§ £~
SHA (F7]  AlFE é%ﬂlZ%wowﬂ)
=) <7y . =
=] A& &4 €0.5%=
2t (B84 800-900° C 7HA T6A ( Ar E$]7])
=970 oL =
5_
H A 10m* /g (vto] 22 M H), BET(N, 2
50-100m* /g (L} =7] &)
-3 A —
e N DRS, Tauc Z==E
! W=7y o A 2.472. 8eV e
Q714 T
E4 T3 500-550nm Z}2] X -7FA] A
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L wll 7l ¥ 5= 7FA /A2 A WY/2A FE
7HgA 2]
_ Al A o] o o] &
FrAS(a) 104105 AeA g e 8
13l 5.2
oY uT
w - 3 -10 - 2
Al Q. =7 _
S—— S/cm (A2, ‘ . W05 (10 10
YA dAg A FH 5 “6S/cm) BT} Fo
X 10 ~ 2 S/cm
A A= L Kby T A =A<
Tr 10" 8-10" 2cn -3 & 77} °
5% (n) A FA
A =F L WosHth Eg (0.1
1-5cm®> / Ves £ 57 : "
o] T (1) cm® /Ves)
S} A5 =] =g~ =z} _
e 0.270. 3V ATE-&% 24 ox] sEh
A A (E, ) 300° C
i 400-500° C, 2W0,. o + A3 oA 80-100
2bsl whg 2% TGA(EY) B) °
0.10, — 2W0, kJ/mol
HesAd Hkee o
600-800° C, WO 2.4 + w2 51 (7] A1 7P
st HkS- 0.9H 2 — W + 0.9H 2 TGA(H, ¥<]7]) o] F 2 A A A
0 HESo Y3 AJ7to)
il 2g4h
eHg A )
. &7 s 6-12 /i, 4 W3 Ar|n e, &3kell M
Sj%@ A4 A4 <0. 1% A8 (@25° C, latm) HHF
RH <80% 0.2-0.5% & X7} zoH
&5 73 &2k RH >90%, WOo; » T =74W, XRD FE==7} 5% W|wto =2
H,0 &4 Ay
- Q3 7= €
s ool pH 4-6, 48 AJ7+ &3] A 7)== g AEAk
bl 2] <1%; 1 M HC1/NaOH, A A& (H,W0, ) o
° e 24 |7k £ % 5-10% ARFIT . Nagho, )
ICP-0ES (B<%&
973 >99. 95% A EE 9T ALe
° e ’ Fe, Mo <10ppm) - °
Hadda EFE 0 95%
}\\_]_'ﬁ %ﬁuﬂ :§-o O])EJ]_ jg,ﬁ_uH Al & WO Eq_ O/\—g,—]_<~60(y)
= = - = = (]
et 8 Y o (450nm, = 3 T
uf) 7] <= 2 A1zh)
= 7] A >80% (UHA1Fd
sl &k = ol = O J &)
W28 2A 9] A) A 7]3}8; Alo] = A0E Y& S0 A3
FHANAE  >200mAh / g AdF A ZwosEtg =S (150
COPYRIGHT AND LEGAL LIABILITY STATEMENT
Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696
AR AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V
www.ctia.com.cn sales@chinatungsten.com
3 34 T1 3 162 TU


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

e

7421/

N
=
=2
2
ol

>20% (NO, , 10ppm)

COPYRIGHT AND LEGAL LIABILITY STATEMENT

A ZFAF: CTIA 1%

Copyright© 2024 CTIA All Rights Reserved
FREX M IRAS CTIAQCD-MA-E/P 2024 ik

www.ctia.com.cn

% 35 T 3t 162 T1

BiE/TEL: 0086 592 512 9696
CTIAQCD-MA-E/P 2018-2024V

sales@chinatungsten.com


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

FREY
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Schubert, WD, & Lassner, E.

Hew BE JgE §Y ¥ #Y AE

el 7= 2 FE HE TA AY, 10(3), 133-141, 1992

A BTO 9] AR WAUEY F4 8 ASS AFstal, 2.0.2 A7 o)E @ 241
#el wree A9,

Grangvist, CG

o) H G (rEE HE: 19953-1998 W [ 3 HE
B i x] 7 H Y FX, 60(3), 201-262, 2000

A AsEdle] A7 g digk 1z, BT0 9] FEH S dig A5, 2.3.1

WMEAY o iAol tigh A

Guo, C., Yin, S., & Sato, T.

) g d NEE W, ) Hi=TFEL] FE FY Applied Catalysis

B: Environmental, 105(1-2), 82-88, 2011

Ar: 2,31 WM=ENT 2,41 WS FHEY
IR =

o

= BTO YwT29 FZEu] A5

Wang, J., Khoo, E., & Lee, PS

W0;3_ L}_,_g E_/,I 6‘]—/(—] U? z{7/btix .__'7‘_/53

Journal of Physical Chemistry C, 113(22), 9655-9658, 2009

W05 (BTO E£3H Y=ol A7|iAgde 2.3.2 AEEE Jdghyoh

Zhang, J., Liu, J., & Peng, Q.
TtE HAE Y HA FaE MsHE L =gfo]of
ACS Applied Materials & Interfaces, 8(5), 3528-3535, 2016

tstolo] o sbx A A4S @aste] 232 AEE L Ak A ERE
Sy,
Chen, Z., & Cao, M.
> HF2Z2 B A B g HEE 1)w-9/xlol ZIEH S 3
Materials Letters, 65(14), 2169-2171, 2011
A BT0 9 4 §4S Bast 2.2.1 ¢ 2 e s ANAFY
Li, W., Fu, Z., & Zhang, J.
Y ged ey 7z Je A0
eEE, 8(12), 1013, 2018
dvd: BTO FERSHA Alofol #dh A7, 2.2.1 A B ojds SUEA Y
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Huang, K., Zhang, Q., & Yang, F.
P Had yaEg ol§i P §E d

= L

=) B: BF, 242, 458-467, 2019
A 2.3.1 NEF dUxE F3ek= B10 9 FE5u) Zstol] disf Lopyrh

Liu, Y., Wang, T., & Sun, X.

DAY o)A gL e Y Gadl JE DE

Chemical Engineering Journal, 401, 126091, 2020

A BTO Brube] A7 oyA] AdS dgete] 2.3.2 AERE SIS

Zeb, S., Sun, G., & Nie, Y.

SR 2§ BopE FF WIRGE Ha Gl

Materials Advances, 2(19), 6208-6227, 2021

A B10 9 2e vsSHFRA AEE] AsMA o e WEZ 2.3.1 B}H 54
S g

tio

Chen, P., Li, N., & Chen, Q.

Y gad 458 259 Y FAUY EY

, 11(5), 568, 2021

2.3.1 MERS SwAaE B0 o) 294 A7WAe SEgT.

Lee, SH, Cheong, HM, & Liu, JG

P BEGE YT i E P i JoE
AHEBES 18(24), 5799-5804, 2006

Av: BT0 9] FEHv] & #3l] 4SS A8t 2.1.2 kA A

tio
ey
12
)
o
e
o

Yan, J., Wang, T., & Wu, G.

Bad }eE Lf=glojo]: oz T &

Journal of Materials Chemistry A, 3(16), 8546-8553, 2015

Aar: o] JAbAME oy A] Ao BTO & HEdh= Al thal uEH 2.3.2 A7)

=2 wEgU.

2wl
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a

Fait , MJG, Moukhina , E., & Feist, M. ¢&2g 3t
Gbjo]E o P4 Gad JoEEe
G235 Thermochimica Acta, 637, 38-50, 2016

APT 7} &3&lFe] B0 & A3t A gk A= 2.2.2 4 AIAHAES

Wang, X., Liu, X., & Licht, G.

0, H7EeE ¢ FY Td EE 5y
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Zhang, Y., Wang, X., & Chen, Z.
) gad JEE
FEE o]&et )3t} oI X] FR, 11(8), 2036, 2021
o] = AuyA] AFe] dojA BI0 o HE&S HESI 2.3.2 7] AEEE

154,

(

LU
M of k¢
%

ot

Huang, ZF, Song, J., & Pan, L.

g3y @ AA)GE 98 YU Gad JIE

Advanced Materials, 31(49), 1904688, 2019

A BT0 o] FFv] B d7]sistd SAS AESY 2.3.1 =S ST

Sugime , H., Sato, T., & Nakagawa, R.

I SE HaE F 28 Y d2d HERE t=9to]of

, 172, 772-780, 2021

Arg: 2.2.1 o¥e sIiete 713 T3 SF BI0 Yietolo] S Byt

T~

Roscoe, HE
g}k shglo] #atof
ool 9gers P = F, 157, 167-179, 1867

Ar: A AES AAder] g W, ol digh 27 A= 2,001 2 V1ES
SR U
R
CN101830511A
e Had apE e Az By
gzt g s
WY T I A A, 2010
A H, 39S 53 U B0 A%, 2.2.1 %S sy
CN103803652A
Hepd) g JrepEe] Az Ay
Gk 2 S
WA 2w G AALAE, 2014
COPYRIGHT AND LEGAL LIABILITY STATEMENT
Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696
AR AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V
www.ctia.com.cn sales@chinatungsten.com
% 38 T 3 162 T


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

e AR B0 AlxE Addyn 2.4.1 Y whg

CN104477999A
L}y Hfo] 25 Bl AE jl3FE] A F B
gzt A s
WA T 7] A A, 2015
A YA =4 4 BT0 2.2.1 93 Fx.

FU

CN106430292A
Hpl Bl g JgE e 2 s AF gy
dgab {oF

Wk 2] 3 DA A A ARE T 2017

it gvldye BrO, 2.2.1 FEIE oW Py
KR101733695B1
gy B2 p)slE o)zl )z hy

L AL 7134'; 9]

WA 5357, 2017
A BTO A|ZE ¢33 297 WHEe 2.0.2 7]+ JAS Adgyh

t
o

US3079226A

Hxd F& ¥ A 3

Wl 2b: Huggins, RA

g 713 vls 59 2 4 RA, 1963
s

C 27 'l sge FE, 2.0.01 715 A9,

>

J
=

US20060147366A1
) 235 W0y Y 3

gz 929, Jp 5

T 71 e 55 8 AR, 2006
A7g: WOs_, (ol: BTO) 9] A%, 2.3.1 384

[
o
e
119
T

W02016101057A1

G ‘}il% 2zefoln] Y&

g 2l XXX 5

e A %1174121 1A 7], 2016

ZHar: BTO7F 289 71F AR = 2.4.1 9 S ALy

JP2005239471A
gae HE A YA AE B
Wy} opRE

COPYRIGHT AND LEGAL LIABILITY STATEMENT
Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696
AR AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V
www.ctia.com.cn sales@chinatungsten.com
% 39 T1 3 162 TU



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

LE7IE: A 5314, 2005
A H, Sl 2% M EAR A%, 2.2.1 99 TIFY .
EP1775269A1

gawl SIE e Y 25
WA FE, N

7138 19 5317, 2007

off

(=3
od i

D dEdlE 9 BTO AlE, 2.2.1 YraAd s e

CN109205669A X2+ &
LB ak o] xF R
da s 2 BE
B T F7PAAALAT, 2019

i HA F2 F9Le Br0, 2.2.1 28-S o).

off

T

W02015188299A1
e el MEE W gty gl 2 A gy

g 2k XXX 5

e A A A AEA 7], 2015

A H, 39S 53 Y BIO Alx, 2.0.2 7]E g4 A9,

KR101234517B1
Hd MshE et El) A=

gzt dds 9

e s 533, 2013

Avg: SujE S o] &3k BTO Alx, 2.2.1 P

=21\ =

Ll
N
g
z
0%

US7901660B2

13} HFE H 4 F SHES GRS

w2} Jacobson, AJ, et al.

T 7R e 53 8 AR, 2011

A 931 MENS A Ae= Bro = H-5-3F F=w|uo)

W02019234138A1
W31 YES GlE JES Az WY
k2l XXX S

A A A A AEAT] T, 2019

Ar & o] g3 BTO A% , 2.4.1 3¢ w9kS Hukx]

37HA BE
GB/T 4324-2012

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696
AR AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V
www.ctia.com.cn sales@chinatungsten.com

% 40 T1 3 162 T1


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

g xdlo)] gl 3ef H4 B
Wl A T GRS, 2012
Za: Bro 3}et AR EAol A& 7be, 2.1.1 348k,

YS/T 1090-2015

B Hgl g

WA T EES X8 F7E93], 2015

A3 Bk gaee] oid gyl % 2 dx =7] 9T AFEL BT0, 2.2.1
913hg FaFch

JIS H 1403-2001

Hogl 2 W 7 3 24 gy

i) JEAAFFAT3], 2001
FaAbE: BTO A4 AE, 2.1.2 2A 727 TIEYh

%‘ﬂ BTO 52 ZAbel A8, 2.1.1 3k &

IS0 10397:1993

Hagl £Ye) 95 27 £E 37

wg) 7| A F523F 7] (1S0), 1993
3l BTO JAF A7) BAG A& 715, 2.2.1 9

ASTM B761-17
gru 2 gad g5 27 ofF AFe] g AE By
kel x) . w2 A F A sF3] (ASTM), 2017

HaAbsk: BTO 2814 54 Alg, 2.2.2 2x7F sy

GOST 25542.5-2019
g gy it 3Fef 2
WA HAjo} =7} kT8t
i BTO 95 Hrlo] A&

N Ji

, 2.1.1 3}k,

KS D 9502-2016

Hxd ¥ gxd 9gre] 24 g
ksl 2. L= 3] (KSA), 2016
Far: B0 F4 Al 289, 2.1.1 33 4.

=8

IS0 11885:2007

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696
AR AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V
www.ctia.com.cn sales@chinatungsten.com

¥ 4171 3 162 T1


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

= = g2 =% (ICP-0ES)
w2 A FF=3F7] 7 (1S0), 2007
A BTO 9 wEk A4S HAESUch 2.1.1 3shy.

IEC 62321-4:2017
HAAA 9] 5 54

e 713 A A7) 71 3] (IEC), 2017

Arg: Az A zolA] BTO A& 48 7Me, 2.3.2 ARE.

499 F

Grangvist, CG

T2 A AR A=
Z A} Elsevier, 1995

A 2.3.1 MENS Ak B0 o] A7 548 270

i
Ig
o

Lassner, E., & Schubert, WD

grd: g2, I ¥ FygES 5, 39, =

Z %A} Springer, 1999

A o] AEE B0o) S43 A Awsiv, A4 2.0 AAsh S8 2118

A g,

Monk, PMS, Mortimer, RJ, & Rosseinsky , DR

Ao B Ao 3

Z3AL: AdB A theta SFE, 2007
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CTIA GROUP LTD
Blue Tungsten Oxide (BTO) Product Introduction
1. Blue Tungsten Oxide Overview
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CTIA GROUP Blue Tungsten Oxide (WO:.o , Blue Tungsten Oxide, referred to as BTO) is produced using an
advanced hydrogen reduction process and meets the testing requirements of GB/T 36080-2018 "Characterization of
Nanoparticles in Nanotechnology". WO:.s is widely used in the preparation of tungsten powder, cemented carbide
and high-density tungsten alloys due to its dark blue powder crystals, mixed valence (W ** and W ¢* ) and high

reactivity.

2. Blue Tungsten Oxide Features

Chemical composition: WO2.0 (or W200ss), blue tungsten oxide. Purity > 99.95%, with extremely low impurity
content.

Appearance: dark blue or blue-black fine crystalline powder ; WOs octahedral structure, containing oxygen defects.
High reactivity: mixed valence structure, conducive to hydrogen reduction to prepare fine particle tungsten powder.
Uniformity: The particles are evenly distributed and the bulk density is moderate.

Stability: The chemical properties are stable under dry conditions.

3. Product Specifications

Type Particle size Purity Bulk density Oxygen content Impurities

(pm) (Wt%) (g/ em?) (Wt%) (wt%, max)
Micrometer level  10-15 >99.95 1.5-1.8 29.0-29.5 Fe<0.001, M0<0.002
Standard micron  15-20 >99.95 1.8-2.0 29.0-29.5 Fe<0.001, M0<0.002
Coarse micron 20-25 >99.95 2.0-2.2 29.0-29.5 Fe<0.001, M0<0.002

Oxygen content Theoretical value: 29.03wt % (wo2.9 ), actual control range: 29.0-29.5wt %
Bulk density 1.5-2.2 g/em? , slightly increasing with increasing particle size, optimizing reduction efficiency

Customizable Particle size, purity or bulk density can be customized according to customer needs

4. Packaging and Quality Assurance

Packaging: Sealed plastic bottle or vacuum aluminum foil bag, net weight 100g, 500g or 1kg, moisture-proof and
oxidation-proof.

Quality Assurance: Each batch comes with a quality certificate, including purity, particle size distribution (laser

method), crystal form (XRD) and oxygen content data.

5. Procurement Information
Email: sales@chinatungsten.com

Tel: +86 592 5129595

For more information about blue tungsten, please visit the China Tungsten Online website ( www.tungsten-

powder.com ).
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FHEe 0.5-2 L/min o], °o]5 Fa) W0, o5 95% oo &= AT = dHUd .
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BTO = W0z & A (dl: Mg, ADS A A & "HF C1AA dyA )& Sl
w3k AabE Y.

WO3+0. 1Mg

—102. 9+0. 1MgO W05 + 0. IMg
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3.3.1 Yx=9ial, 2= 2 9o

U= AF: =<4 (180° C, NaBH, ) , 20-50 nm, X923 50-80 m* / g.
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L= gfo]of . CVD(500° C, Hp, 200 sccm ) , &7 20-100 nm, Zo°] 1-10 um .

H Aty v HF: pH(6-8), AIHEAGA] % (0.01-0.1 M), =% 8] (£10° C).

3.3.2 2%, 297 ¢ =] &3
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e}
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3.4 A ALY IA

3.4.1 A YAA
A RS wlx o+

= -

7+ +0.
=2l BYHEP G4 FA47], AEE +0.01% 2L PID Alof.

4.2 A 2u 2 HE B
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343374 B3 2 <kA
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£7] ¥5 ASME VIII).
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4z
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D FEE A 50mm)
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CTIA GROUP LTD
Blue Tungsten Oxide (BTO) Product Introduction

1. Blue Tungsten Oxide Overview

CTIA GROUP Blue Tungsten Oxide (WO:.o , Blue Tungsten Oxide, referred to as BTO) is produced using an
advanced hydrogen reduction process and meets the testing requirements of GB/T 36080-2018 "Characterization of
Nanoparticles in Nanotechnology". WO:.s is widely used in the preparation of tungsten powder, cemented carbide
and high-density tungsten alloys due to its dark blue powder crystals, mixed valence (W ** and W ¢* ) and high

reactivity.

2. Blue Tungsten Oxide Features

Chemical composition: WO2.o (or W200ss), blue tungsten oxide. Purity > 99.95%, with extremely low impurity
content.

Appearance: dark blue or blue-black fine crystalline powder ; WOs octahedral structure, containing oxygen defects.
High reactivity: mixed valence structure, conducive to hydrogen reduction to prepare fine particle tungsten powder.
Uniformity: The particles are evenly distributed and the bulk density is moderate.

Stability: The chemical properties are stable under dry conditions.

3. Product Specifications

Type Particle size Purity Bulk density Oxygen content Impurities

(pm) (Wt%) (g/ em?) (wt%) (wt%, max)
Micrometer level 10-15 >99.95 1.5-1.8 29.0-29.5 Fe<0.001, M0<0.002
Standard micron  15-20 >99.95 1.8-2.0 29.0-29.5 Fe<0.001, M0<0.002
Coarse micron 20-25 >99.95 2.0-2.2 29.0-29.5 Fe<0.001, M0<:0.002

Oxygen content Theoretical value: 29.03wt % (wo2.9 ), actual control range: 29.0-29.5wt %
Bulk density 1.5-2.2 g/em? , slightly increasing with increasing particle size, optimizing reduction efficiency

Customizable Particle size, purity or bulk density can be customized according to customer needs

4. Packaging and Quality Assurance

Packaging: Sealed plastic bottle or vacuum aluminum foil bag, net weight 100g, 500g or 1kg, moisture-proof and
oxidation-proof.

Quality Assurance: Each batch comes with a quality certificate, including purity, particle size distribution (laser

method), crystal form (XRD) and oxygen content data.

5. Procurement Information

Email: sales@chinatungsten.com
Tel: +86 592 5129595

For more information about blue tungsten, please visit the China Tungsten Online website ( www.tungsten-

powder.com ).
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4.1.1 ICP-O0ES ¥ ICP-MS(E+E AZ)
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71w e H Ay A
ICP-OES ¢} ICP-MS += BTO |4 B 2~®l 3} w|gF &< (o] Fe, Mo, Na, S)= 413t
g AzHE+E HHEYdY Y. ICP-0ES & = " A=
A7INA 54 ~AELDS WEetal, FdTmMas T3 54 3o F FEE AA s
=

A2 FFS AFFFUL. FEF WAL AWHOR 0. pn GUh 1S E A
B4 J1Ee AWl ole 4 BIE F 0 HE(E W7 <0.01pph) &

=) =0
RUN ST
gA s, o F B Agddud. 7 A A3 B ow

= ] =
lell BTO 4 ¥efel FA gy

JQukd o 2 A}85= 7]7]: PerkinElmer Optima 8300 (A 1300-1500W, 3} WH$] 165-
900nm) ¥} 7+ ICP-OES; Agilent 7900(H = <9 2-260 amu, KEZ = A F=H) 3
72+ ICP-MS.

F3 3 IS0 11885:2007 (578 &4 AA) L 29 A}eFS #2331}

ju!

A3 AR 2 &9 AT AR

A AR AAYe Aedd 249 dAdddn. dubAd Ad dAe= ged
g5y

e &3t

, 65%) 10mL 9} E3}5ALWHF, 40%) Sml & YWiEth wlolm=ms Ba] X (200° C,
30740 -, +E 15720bar) ol A ZFE S Ad & xF4E €O 100mL 2 8 A Sk
q

AZ7] 1A
¥ H2E £N(EFE 0.17100 ppm, WEZH2 wlH) 3 E5E 94 (9l Fe, Mo, Na) 2
FFE FAE Fo|ste] A8 AT AS R > 0.999 2 BAITH wAL BEdgoE 2%

ICP-0ES = W(207.911 nm), Fe(238.204 nm), Mo(202.032 nm) ¢} #& 54A ~HAEF
AL AEs7) 8l Ar 755 12715 L/min, 571 &2 0.270.3 MPa
ICP-MS &= IHdS Folal *° Fe, % Mo, ?* Na 8} 22 FUAE RUERS] 93] He
% 7} (475 nl/min) & AFE-3 5T}
tleol e A

g AsE Wi 94 F=E 7

A
jul . 1
FALUT A £ AR@sD)E 2 koo

it
(g
o I
3
1)
i
i)

A3 4 ¢ H 8o F8A4
Bl gheF

= -
A7 1% B gro]lW MZo] £%7} =31 GB/T 4324-2012 9] &7

o
=} ==
Ao A Gk MELS HF AFA (o APT) & Q13 FEFo] oFtF wE 5 qlFYTh

A3

ETE T

Fe <10 ppm, Mo <20 ppm, Na <50 ppm < A<l 4] &Yyt HEgH Na(>100 ppm)
TE ¥ oA NaWo, & AT =2 FF LA |, AA dAE HAHsEoF
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ICPUS = ppb 479 B42S A2 & o, AAe 2 AA Ao Tew 8T
bkl A g

= B3
R S

HE 7} §F-5shd | zdlo] ¢hds] &ajwA] s 4 Jdow , ICP-MS ¢ vhedak 7H4] (o
56Fe o] o3k 40 Ar! 60) 2 & 7f~2 HASoF sy

SEH, 29 A

ICP-OES = w211 % AgsF EAlo
EN

=

ICP-MS ¢ 1L A Adlo) S5 S vAE 9FgS A4S F= UA
AEUGY. = 5o, 3l w29 Mo &% (50ppm ©]AH) 2 BTO o] W=7 WH3lA| A
FEu] Aol d&S vF 4 dH5UT(Guo et al., 2011).

4.1.2 A& FF 534

Zle 97 9 FH Al
kA EEFe BT0 HstetkEn| o] A wi/fHgR, AL (S TEA W0, o o =T
Wos) T A (el IEE) % 3]
ANBE §5AA MA2E WEsta, o Akx
AAgste | ol A HEVIE B8 £0.01 wt % 9 HE
Zh]: LECO ON736 Ab 2 A 527 ==t
He (99. 999%) &=},

HAE 19 0730 FF % W03(20.69 5 %) " W0,(13.79 =F v o] A& 75

tlo
>,
3
X,
o 4

A3 A 2 FYAF

AE F0]: BT EW 0.0570.1g 2 Fob YA wlgue] Wi ©E(100° €, 1 AZH o)A
Azxste F244E ES AAs L 8 S AU

7171 WA B B W0, (AkA T 20.69 T %) Z W0,(13.79 TH %)= A&+
Aol A&7 veS wAgste] APHS 2FIHFUTh

=4 B4 . AREE He 971(0.5 L/min)ollA 2500° ¢ & 7}DatH AFa7t W&y o
C0,= % w3 A=

vlg WAHS SAske] A4 ko r WSy

dolel #HAZ: ZF AMEZS 3 W AU, RSD <1%olw, HFS 9 o=@
H] L3} 91 5 U

A3 9 =9

WO, o 9 AbA S 19.0719.5 % % (o] E3k 19.34 T %=, W05(20.69 F%F %)

HU} ol Ak Agto] EAS YeElEULE 4 39 AE0] 19.5 TH % & =¥
hS UERNAL, 19.0 T % HIRFe]W W0, .7t AR 2 4 dsyh .

= 9 A7 (FHYEE Eol7] sl Bowm) , w7 £E(0, <

¥ gl Al 1ppm) H
SF LR (FAF HES B3] 98 >2000° )= Aol - T
A oe): Ata e ArA Ad dR(10'-10°%m ) ¢ #H™o] dew | olE
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AAp Fxed 9GS v Ytk (Lee et al., 2006).

29E ¢4 Fob

Aa g SAe B0 A% 94 FA B eadUd. dF 5o, Pad 2w
RN E F5 U AL 0] e Ak F] W0 5 + 0.029] HHEES

Gk g
4.2 74 9 7x BA

4 24 9 A4 Fx 54 RAe B0 4 £Ee v WA wadn, o
BIO o Eeld 2 & oldlshiz B Z1Z7b FUTh o AMAAE X A
7 000) % BT L A9 BFH) A% S8 FHS FU:

=X
7Hg dub o= A}%QE— TxA EAs Wy og | XAy AAWH Alole] H 1
3 HE Sl B0 9 A 24 (ol WO 5.9, W05 5 ) ¥ AR A7E EAFUT .
7]17]: Bruker D8 Advance, Cu Ka YAFA (A = 1.5406 4) , 260 9] 10-80° , ©&A A7]
0.02° , ¥ 40 kV/40 mA.
5 JIS H 1403-2001 (B 2~ 2k B3

AE AA 2 9

AMEZ FH]: BIO B 0.5 1g S FAstal S AMEste] 27 3 & ug ans
F3t7] 9l AE EdlEFEA 172m) $lo HHFsA F5YT

4 27 29 £x 20 /8, IE 99 VF, g3 9A g FAS g8 vy
270

tlo]E] ®4]: Jade ™ HighScore AZESJO]E A} PDF ZF=(el: WO 5.4 :

%
_O|L
£
KK

3

PDF#18-1417, WO 5: PDF#43-1035) & AXA|7]a YA} A71E ALY} (Scherrer &4 :

D=KA / B cos 6 , K=0.89).

%34. 3HA—1 1:_1 l.:_g]

ERQAl 3 JAT: W0 ,. GAMEA A F8 ¥= 20 ~ 23.1°, 24.3°, 33.5°
((010), (110) Aol D), Wylsg HT 20 =~ 22.8° , 25.6°, Wo; F=I 20 ~ 23.6°
24.4° . I3 ZAEvE 4 oEE gy

PAF Z7]: A FYHo R Zﬂi BTO YAH= 20750nm )31, FEH O R AzH A=
10730nm JH k. o= Ax id( , S AIRh) 3w o) 2}%‘4 =
BeE A WAL N0, 95 B > s B9l0] RAATS Gehie 1, §3 T era
sofoF .
s, AYd FeA
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XRD = AFPAAA  A(phase) S AEete= ol ARSE BYE oy, AR Al A
) EAo] Al&s ~aEdodE AL UL dE S0, 3o wEW 10, .9
(010) ¥ Are F=5v) G439 4o AFAAAE BYyt(Huang et al., 2019).

S

gt FEHE B2 dse vgrd Akes Fa Bro <9 wo A3 9 kA A3 EAS
A3,

717]: Horiba LabRAM HR Evolution, @ ©°]# 3} 532 nm, A= 1-10 mW , W< 100-1000
cm T !

25 ] 0.1g BIOE #2 &0l fol Fau dolAS 2HE LHFU(REA=
H

S
AH AIZE 10720 29U T

50 Hl}).

Az} Wo o] AF AE ¥ I 700-800 cm - O], W0, 00 EA WA= 760 cm - ! (WO,
808 cm ~ 'o W& HMHo) o, 200300 cm - ' Ax A G HNFU}
atE A E U

A E339 (FTIR)

BTO ¢ 3} Atz T 2Hg7)ol gk FTIR £4.

717]: Nicolet iS50, ®¢ 400-4000cm - ' , ¥3l% 4cm ~ ' .

2% . 1mg BTO & 100mg KBr ¥ =3rslo] =l (10MPa) &2 &3t $ Fyrca
=73kl th

A3 W0 &5 A 600-900 cm T ', WO 5.9 F 750 em T ', EW -OH ¥ 3400 cm -

EE&T 71X

ek RS A Adbel] wiZksle] w4 WstE =edle Wb, FTIR S 3W
T2 AF fF7IEE: AR S A=Y o 7 A WS x2St XRD 2AHE
AT F Ae=d, dE 50 W0,..9 A davx it A A FUTH(Zeb et

4.3 Fg| 2 YA 37 4

Fust 94 270 B0 o WEWHD B P AWAA FFS WA, 4%
4488 A% 94 AAFAUE o AMME SBM, TEM R dold 4 =]

B0 48 2T

N
il

.

4.3.1 FAAARE" 7 (SEM) 2 T34 2}& =) 7 (TEM)

SEM 7]&
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SEM 2 HdAlo g A& HHS ~7ste] et A A7) ARE ATFUTh

717]: FEI Quanta 650, 7}& A<t 5-20 kV, wi& 50-100, 000 =Y.

29 BTO &2l = (77 10nm) & #5FstAY AEAd A&ZAZ 143 & 107°Pa W3
ZFEfoll A o] m = é/\]%“%ﬂ‘r

Adt: FAEUUORE AFI BIOE YPAFY Foko) %ﬁﬂ(loaao um) gk Wk 5 E
Mo 7 AZ3 BroE Yx=YA(R20-50 nm) EE Y=ZE=(F7 10-20 nm, Zo] 100-500
nm) ] RS 7HA T

TEM 7)<

TEM 2 F3} Azt olw] g & 3l B10 ©] Y729 AR AT RS Hojiyth

7171: JEOL JEM-2100F, 200 kV, %3}% <0.2 nm.

A A4 B0 E gl 2Svz £4A7 (10 mg/nl, 5&), 7218 (300 mesh) ol
golredd § Mz & #AAHU

38 nm(WO0 ..o (110) FE®)olal, AradFgFde FAAMs,

O -
S 100 -102 0 on T 92 Selshglnh

EE R 4%

FARAANE GBS FHA wddE wEA #lske
FAAAAN A (B & HesAd ﬁE?M AS BA AFFUh A8 5o, #4
B0 °] Y2t Fele F5v) 42 =
FAbAAE A S o] A SR EHH%}% o ARgH TJJrWHﬂ_ 1] 73 (TEM) 2
IHTZEA AE el ARy

4.3.2 FolA YA A7) A

e 98 ® =7
golA A A7) A B0 &2 g A7) EFx= v Ak o] 7] &3 Fake

tio

a8l AAHAF T
7171: Malvern Mastersizer 3000, =73 ¢ 0.01-1000 pm, ZS= +1%
X IS0 10397:1993.

Ay HA}
MZ Bl (0. 1g BT0 & 50ml. ©o]&d H718tal 2S5 (40kHz, 5 8) 2 BAA #H S )
SHES WHE] Yal 0. 1% =UASANYEFES H7FESU
54 o HolA 3 633 mm, =HE 2.4SIE 2", Dy, Dso, Do = 7IFHYTL
golg Ag]: 3 WHESte] AxF A7) X A 29WS ALY (AW = (D - D
) / Dso )
A3} 2 =9
gurAel zk: FA LW D 5 &~ 20-30 um, Span ~ 1.5; FEH D 5, ~ 50-100 nm,
Span <1.0, Yx=2AYd #AdAS gt
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B2 =g)7] 98 e Adx 77](<100 nm) 7+

<+ A = A4 S
Hed v, ®gxel B AAAe f5A4S JAsk] el o 2 Y1050 um ) =
318

Al BTO o Fx4 543 7ed & ke dZAEYY. o AAddAM=
A71aA A, 28 %

4.4.1 33 & (8 E3&)

HEE 93 2 ]

BTO o] FFHu] d5o wWEddl &5, B9t 22 #7] 45 235 F3 HrhEe,
o] dmel M= (2.472.8 eV) 22 <13 7FA| Ao A A4 shg ).

&Hl: 300W A= FAZ(A 5420 nm, B EFE AlECIA), U- Vis &37](el: Shimadzu
UV-2600) .

A3 AA

HHgA: 0.1g BTO S 100mL MB £ (10mg/L, pH 7)ol H7pstar, AAo=m mikgh 3,
F2-23 Hgo] =ad w7 30 B FHAAC

9 AF: A AET 2ANAY Y% 100 of Jem® ), 10 Ewbth 5 ool WEH,
AAE-2] (8000 rpm, 5%), FHE SH (M = 664 nm).

dlol8 #A: Ballg = (A - At ) / Ay X 100% 13k ¥k HEE A& ( In( Ay / A
t ) = kt)

B4 59 HoR 608 ool 90% o]Atoln, k ~ 0.05% ' o]x, F4 3 (20
um ) o2 °F 50-60% o™, k ~ 0.02% T PYck o]gg Aol= v EHA (50-80 m? /g
o 5-10 m*/g) ol A W] EH Yt}

HAUS: s gL dx x£3 AH 9ge st FAY Aol F9e
AU o) (Huang et al., 2019).

HAsE AQE: H0, F7F (0.1 mM) > E84E 95% o]Fo® Y F AFYTh

4.4.2 A7IHN Fs(AzE)

HAE g8 ¥

BTO o] A7|WA e M4 Wk (FrE-FA)
W & (AT) S 5438kl Frtstsith

717]: A 718k8F 9] 2 o)A (CHI 660E), UV- Vis 37].

tlo
o
S
ol
=
<
_V\_ll
o

FEs] 9da A

il

g HA
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AMZ ZuH]: BTO ¥FF(EA 100-500 nm) S CVD EE d7]|Eed WS E3d P10 5
Sl EHEdom, Pt At A 1M LiCl0 o/PC AsiE o] AL&H & T

e HAE:D £1.5V ks A88kal 10 8] Abo]Z 5 WHEskal 550nm FoHE (T bleach
) & 1SS L T A )E Agste] $RANS ST,

AAXFA AT = T bleach — T colored , 1000 3] Alo]& <A HAE .

43 2 =9

WZE: CVD BTO AT >80% (550 nm), % AIZF 5-10 %, 1000 Alo]E & AT A&
>75%.

g8k Q9l: kA Ag WE(102° em® ) & Lit 29/
2020).

28 ok =mp

filo

=& FAFYT(Liu et al.,

I
d

(m

=95 AT O70%7F 2R3k BT0 &= o] &4 AHES 5L
4.4.3 A7133H4 5 (&, Aol 43A)

HAE A8 2 FH]

=] Aol slelA BT0 o 78kt A MEFI Ato]lF IS T3
BrbEom, ol HAF EARA Y AAYE vy

2] wiE e ElAE A ZE(LAND CT20014), #7]3}8 9 H o)A,

43 AA

AT Az BIOGB0 % %), A=A JHLEA00 T %), PDFO0 T ) EFald]

WiE gl 29: CR2032 @53 A, 2F =5 4dl A=, 1 M LiPF ¢ / EC-DMC 34,
7 9A AF =4 L WA 0.1-1 ¢, 0.01-3 V), 100-500 3] Alo]|Z, H|&F 2

A3 2 =9

vl Yw-BT0 9 Z7] Whd &3& 300-400 mAh /g(0.1 C)olal, wmlo]=E = 7]¢]
BTO &= 150-200 mAh /g Uth o]& v= &3kel A3 H9o] 7]y},

ApolE oFAA: 500 Ato]lEF ¥, U=-BT0 o & FA&S >85%0]iL, wlo]AE
L A& "710%Y YT (Yan et al., 2015).

g A% FHANGANEY gE g S5l Adsid, A Eibs HA 3

g,

)

&

of

floF

FOR k]
) P TEORD, AHER)

, B (SEM/TEM, ¥4AF =7]) 2
A718ksh) 74A]. ol# 3k HPHELS BTO(WO

A q
PECEEELDE e Ea
[

= 2. = o o =2 WU
ofdzl, ) Rk ofyet A AR} AT e ZAEAYA dudE WEEHsUY
o= AARE XRD e g B4 g2 2l AFE VlES st Ak 349
4 BEUHES @48t Ay A 2 AvtE 24 FofelA BT0 ¢ A8&& He £
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J& AYYh

5 A4 929 AE He 49 Z=2EE

ICP-0ES Ev& A= R@EE %)

33 W

el

A= 0.2g BTO

Z]: PerkinElmer Optima 8300

=74

A 238k - 34 - WA - A, W, Fe, Mo A=,
o4 A3t W~ 80 wt %, Fe <10 ppm, Mo <20 ppm
2ha FEF SHGIEE HAE)

A= 0.1g BTO

ZH]: LECO ON736

Z7A: He &WH7F~ 0.5L/min, 2500° C €&

A A2(100° €, 1 AIZH) - A W05 /W0, ) - 574, 3 3]
o A3p: A T 19.0-19.5 TH %

XRD & £4 (¥4 =)

79-81 S %

A <10ppm,
<20ppm

19.0-19.5 =3 %
Az =27]

=8B d
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CTIA GROUP LTD
Blue Tungsten Oxide (BTO) Product Introduction

1. Blue Tungsten Oxide Overview

CTIA GROUP Blue Tungsten Oxide (WO:.o , Blue Tungsten Oxide, referred to as BTO) is produced using an
advanced hydrogen reduction process and meets the testing requirements of GB/T 36080-2018 "Characterization of
Nanoparticles in Nanotechnology". WO:.s is widely used in the preparation of tungsten powder, cemented carbide
and high-density tungsten alloys due to its dark blue powder crystals, mixed valence (W ** and W ¢* ) and high

reactivity.

2. Blue Tungsten Oxide Features

Chemical composition: WO2.o (or W200ss), blue tungsten oxide. Purity > 99.95%, with extremely low impurity
content.

Appearance: dark blue or blue-black fine crystalline powder ; WOs octahedral structure, containing oxygen defects.
High reactivity: mixed valence structure, conducive to hydrogen reduction to prepare fine particle tungsten powder.
Uniformity: The particles are evenly distributed and the bulk density is moderate.

Stability: The chemical properties are stable under dry conditions.

3. Product Specifications

Type Particle size Purity Bulk density Oxygen content Impurities

(pm) (Wt%) (g/ em?) (wt%) (wt%, max)
Micrometer level 10-15 >99.95 1.5-1.8 29.0-29.5 Fe<0.001, M0<0.002
Standard micron  15-20 >99.95 1.8-2.0 29.0-29.5 Fe<0.001, M0<0.002
Coarse micron 20-25 >99.95 2.0-2.2 29.0-29.5 Fe<0.001, M0<:0.002

Oxygen content Theoretical value: 29.03wt % (wo2.9 ), actual control range: 29.0-29.5wt %
Bulk density 1.5-2.2 g/em? , slightly increasing with increasing particle size, optimizing reduction efficiency

Customizable Particle size, purity or bulk density can be customized according to customer needs

4. Packaging and Quality Assurance

Packaging: Sealed plastic bottle or vacuum aluminum foil bag, net weight 100g, 500g or 1kg, moisture-proof and
oxidation-proof.

Quality Assurance: Each batch comes with a quality certificate, including purity, particle size distribution (laser

method), crystal form (XRD) and oxygen content data.

5. Procurement Information

Email: sales@chinatungsten.com
Tel: +86 592 5129595

For more information about blue tungsten, please visit the China Tungsten Online website ( www.tungsten-

powder.com ).
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T 2 A As(d: ¢ 3 N ) 2 HHEAFS FAsE A= Aes A
A Z YT Huang 5 (2019) ©] ®a1dk BTO/ gC 3 N , BFA= AW A3t o]5S =3
T2 AL 55 400-450 wmoleg ' -« h T 'E EEU , ole dF AFE v
Fooll 7MEUT v 239 HASE oy A (d: S, CdEs e
Na,S ) 94 e B_Eoﬂ st Oé _o]:% U];—q‘:q, % NaZS*NaZSO39/] -lz—tg' 2 7&'%‘1’
A Edo= 8 Mg £ adE BHAFUY
<& ZAE 4 Jl<F FA
T2 AES % FEr B E&dA BT 9o $& eSS FE AP wey
ZEAEA dEgAd ol 7118k, o= FAEE (o Pt) FHlE AT 5 e FEe A
29U B%F 4 A A 2El A BT0 = B Fd b x| 9 B3FEo] AR
o] &3t A& e w4 S GAT F dFUT 2Hu dA FE50 2852 Y
E7 (A 75 B% FIE OL0%) Ko o[ e, ol F2 0, FAHES FH o] wkg
H$48 Asstr] WiEgduch T, A AR Al P EAE mEdor s, v
A7]9] BTO = %W ARSI Qe Hak 845 94s F dH5uth
X3 Ak & vy AW
Ao HAE sAst] & ATAES FS AHd BRES AAFUTH AES (el Pt
EE AwS 295d 4 AL &g—% A FIANL F dFUS dE Eol, Pt
BTO ¢ =2 A2t 5= nlfo] Z713le gt 800-1000 umol eg ~ ' « h - ! of Z=ehsh
T AdFUT .23 F5u] A28 (el B0/ Zn0 / CdS ) & AASIE AL E OE JF
Wweo g, oF ¥ F 2 M3 wYE FI &g s AU = 28420 0,
2AA (el CoPi)E MASIH Fabe A4S €9 F dFUTh gz 4 QS 9
FEu) = 28 ZokellA BT0 9 A3t g mE&A kHAY olF e =
AFHTh Abx Ad “1E9Jr EH S GEsHA AFoEM, T Aee FHA 8T
AFEF(>1000 mmoleg = ' « h - ') o] ZHE Ao ogAPHYT} .
5.2 A7|¥HA A=}
BTO o A71WA 542 AbA A3 F9lelA o] (d: Lit =& H ) 9 7F940 A9 2
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GYRYE fUHn | ol AnE &d Bopld EHe $8 FAe ATFUL o

A~
Aol = ArtE g9 gagdol, 7 7 SHelA A 24S F3TY
5.2.1 2ulE 59
7144 49 2 WAYSE

2utE Q= BTO o A7|¥iA) 54& o]&ste] "l 48 FHor dIn.
+£1-2 Vo] 7kEHW Lit T H7F AsiEelx BrO A

rr W

o

A7 (dnbz o=z =
FAEl T4 e Lig W0p o(X17 &) & FAFUT . HSste]l AAHE o] 0]
WEH 7 Az Sdgdn o] ¥Ae @83 MESE (AT S BI0Y Aha Ad
deoh o] FAb &Hho wEh eyt VIS Wozek ®usls w , B0 =
H gtk E4 548 7HAa o] o w8 M3k A &% 9 wmE o2 HY FEE
A& UcH(EAF Alg= 1071° em® /s vs. 107! cm?/s).

A8 A+ 2 A% H7}
g Ao WEM BT0 & AvtE Q%S §8 FololA 73 H5S HYYr (Wb =
A z3 BT0 FEF (F7 200-500nm) S <= EW, IM LiClo, /Z2ZZHA JF-H o] E (PC)
1 Gl 80% ©]/(550nm) H A ]
FANA oF 70%0] MEE(ATS G4 F AFUTE S AFGFEHAA FaA =
I Y E) S gubzlo g 5-10 Zolw, AT ¥ 1000 3] AlolF Fow 75% o] AS
AUtk (Liu et al., 2020). o]3 EAL F2 24 A F-9lo] o3 Lite] wE

]_

2 gl EE el W0z (AT T70% & AR

_l

oot do

BTO o] A7WA A o ede dFe wHun E5 e 894
AREdUS FAE 500 2 FElW WE SRV FFEAT SR A2 15 %22
Zoldurh A= WY w3 ey d7|ss S3E B0 25 veAdel xot
ol It &£ we wH, wIEE 2EHYoR Axd FFS YE7F EHof
Abeld kAol B mwyTh =R, AaA (el Litvs. HY) 9] A Aol A3
VS WA=, B T ALHE 5 F7F MEXRH(G 2) Aol dojdunt

W

2Y 34 ok L AA A
1=

[e)
[
AE

A Aok HofoA Bro AntE w9 Agd 28 7S HoFEUTh
oE E°, E4d 2& oA Bro dE=$E= JHAEA BES 80% oo

all =
FABUA HolH EBRES 20% vwor Zol Au W ouA zWE = S
U Grangvist (20000 & ol A7t S8 Ad) AelolA A X xwE
307400717 £ 4 Atha FAAFYUT. AAw e ARo] B0 AvE ARSE
j =

Ve F A i) A7 Hlgel oF 25k Paste] AAA BHE FAAS T

2@y BT0 &vtE Ao Abdsks 2 7k Al Ada) sy A7]RH(10%E]
o) A& Al BEI 71 (el FT0 frel) Abole] Aol ok whelrp 2T 5

- -
et E=W, wRk e 3PS AN RAE Fustel 3N Fyel I
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ol th olgd EAZ aAdsty] 98 ATAEL Nio EE Ti0 o g =S
= A= g5y )E FE A RS dT Aol A

$F AL

BTO ~vtE gm0 &5 s W= A7t A8 g3& FF AR AJuA e
sl 91 Hgd Vsl el YL B, oA W (5E > 90%)
ol Al gz, ol = (e Mo EE V) EE TS X AAE T 24T+
SEUTE PET oF 2 F% Vs AEAoRA BI0 APEE kg dojEs
FolE 717] dokz dd Ao odgyr.

5.2.2 g&Edgo] ¥ ¥ WMz

A7 4 R HAAYF

Haseel % & WMx FofelAd BTo = whe A wstel w2 dE ARR o] ARl
AU #he dEls AvkE AR o fAb AR ke HEeh A% SadS
AEIUT A A el w2 det A &7 Gitell BI0 = ARk () oA whe
A AR TEF g glen, ol vA "gaFde] B wxd deAdyn

A A7 2 A% B7

AE AT mEW B0 & YxZdo]l &8 wokdA AEd oldS AFFUTh
A7)1ster W o7 AxH B0 DE(F7 1007200nm) S ¢ 2 5o}, A3 PE
+1.2V 9o A4S 2713 633nm oA oF 65%°] WEEF 5% wwte] Sk AS IS
T Ayt #dAd Mg 2k 500 3 WY FEE e Asrh 5% vvke
UeEbsts Yt (Chen et al., 2021). WOs(5% AIRF 10715 %) 9} vl gl& o, BTO 9] wh&
+H v 7T §& Fofd g% A sy

o

BIO t]xZelo] Aol e WAE cdont WE FA4N AT AT Asurh
FAgol P A FARA 5+ gon, £3 ALY AF (el 1109

[e]
4 & YT E=R, BIoO(FE-AA) o A4 el
Hlad gl tha) tjaZele] A gel Aleke] slFuyth olE 98] AFZlE Nio

2Y 34 ok L AA A

AAEo] BoplA B0 TaZdols we AE ang me Wi FHe
HolFuyth AJAREZ 50:1 9] Wk 1 oaW /e mREe] HE ARES wWoln | o]
ARG FAE 71716 AFFUch =&, BI0 £ F WERII(: oA BRI )
POl AL ARE woln, WE ¥ HEm AN BF ™o Pegunh ze
bl n} AbolZ (A 1048 Blwh & o el Auel ARER o} gt
A
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5.3 dUvA AF AR

AUdAl A FokellA BTO of A& %2 HIEHA I Ak Aol o dst A%

a7l olde  &Estel  FHAMAESG dFE ol wEddA 3 Adee

S FUT 2 AN = o2 S8l 7 7k SHelA BT0 & A YT

5.3.1 +HFA A E

quz] AF 47 R WAUSF

TFHAAAE A BT o] olUA] A% HAUTS sfejvlo] FAEHEF (Bd Absted

e 3 olFT AAEES Addunh Ax A Fee FUHEQd A AF ets

Asste]l HAAEHES AA ST s, REEA 542 de dd ass
FIAZIY W09k Hlwdls o, BTO o] HIESGEH T2 xW 240 dRAdS

R
&

FA I,

A A7 2 A% B7

A7 AFtel WEW B0 = FHAMAIHAA V& AEEET 78 A BYUTh
Y=g BTO(J A Z7] 507100nm) 2 o2 £, A BT0 80 FHF %, JHEE 10
=% % PVDF 10 % %< &dgHoz AZXFJGFUTH  1IMH,S0, Asi oA BTO ¢
Q82 4007500F/g(7F L= 1A/g) ol =3 4 AFUTH AlolE A3 AlE
Az, 5000 AlolE F & fA&o] 90%S Z¥}FYth(Chen et al., 2023). o] 3
S W0 (M1 -85 3007350F/g) Bty EAR -8k, o= yx2AAY BI09 &
M4 A4 23 25 gEyguyh

BTO o] A& Aol 9IS A= 8ddde= A A7), Hdd T/, A5 =7
AFHLh YezAYd A& &4 79 7} O Wol ¥ 2 HAMEZFS YEE v,
A8 2AY AE@07 50um ) > ¥ Ay edd o Ayt dajd SHdA
2k A A (el HpS0, ) 2 TA 15112;1(01]: Na,S0, ) HT} £ ol AEEE AF
StAIRE 212 (060° C) ol A a7 A 4 QlFUTh BT0 9] e X (5710kW/kg) <
ANUA LI (207 30Wh /kg) &= FrAF ARE AbolddlA] BAHo] rhe Mol F5F Lot

AsHT .

2Y 34 ok % AA Ad

Aol s 7171 &okellA BT0 FHAMAHE AT e BAFAFYY. #AT
AN ZE2EE2 102 ofd] ¢ SdE ¢ i, aFd WA AlelES
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v, e 2 A% ZUgy  7]7]e .93% %—é—ww LR A
Ao o3 MAF ok s, PVA/H,S0, AT e A %
S g o A%E F dFYh

$3 Y 3

BIO #3AGAE ] G g ware agwel} wi UnFns ge ndEA
alste] 4GS B MANET B2 AH(EE 600 F/e) S FRaE AU =4
g 3A kA Ame FE BAAAY 84S FPAND FUE AuA A%
wopol o] YA $8& FAT = Agrh

5.3.2 FEolE WY AF

duix] A g 2 WAYSE

g5 ol HiE e SSAQl BT0 = LigWs0559 bzt whg-ol 7wkste] Hof 747
mAh/g ©] °]& &S 7HAH | o] 3¢ (372 mAh /g) S AR S7FE Y BT0 Y oA
A7 A %% A A F9lel A Lite Al Ay 2 g 3AHS 2 U .
2t Age F7HEQ gE AR F9E AT ®e olyg Lite] kAl (107%cm?

/s)E S7HAU

AY A7 2 HA% H7}

A AT mEw glE ol HiE oA BT0<9 e FEe HASE #AHo] &
Aow yegsyrh Fdwor dAd® v =7] BI0(G0T100 nm)E o2 B4,
oo FE sdo YUY 1 M LiPFs /EC-DMC Zalf&elA BTO ¢ A W
£895 3007400 mAh /g(0.1 C) o &8 4= dom, 5003 Alo]F Fox &F FAES
85%E Z=HFYti(Yan et al., 2015). W0z (3 7 &5 2007250 mAh /g) &} ¥ S o,
BTO o] $-¥AdL2 =2 2% dro mE ol dY H£xof FYTh

BTO ®iElE] Aol JdFES mA= 8ddd= YA 279 AlelE Fxo] AdFUT v
71 BI0 = H|ZEW Aol O Wol &%l o =Av, 7] A9 AlelE <Al
oAyl wlo] A2 F7]9] BTO(20” 50um ) = 7F% ¢HgA o] 1 ol nAy S&
okl o Agsddh. =g, U SER A A9 IS vHYUGY

A4 (0. 10) s o] o & W, uEH(BO) A= fFo] 1507200mAh/g B A

U |

Y &8 EoF 2 AAl At

71 AbsAE wiEE EokelA BIO S5 F

HeFolsyth AlASE wiEE = 30 & ol lem, 1,000 3
oo AtelZ FHE Awstel 1 WS FHRIYL 2 A WA Aol FellA
DAt H7Eg A &% A 20730 0] Fo WE dgem, o= aAl Had
A (SED) o1 2 FAel 710 I 18l shetA SEsheh 22 AR
AF3 7lEe Abgstd Al WA *}Ol% S 90% oo ¥ F AFYTh

CICE 2
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PR LI

2l ol wiE A BTO o FF e &I HgAe 7 FuE FA
Adets dH S-S Fofof %HE} =3 (el Mo EE Ni) EE ®&
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)

5.4 7} AA

BTO = RE=A| 543} & nlgwss 2
2 e

W3yl o] A AE T}
5.4.1 N0, , C0 2 7|E} 7}~ A=

7k A 48 R AAYSF

BTO 72~ AA <] A wAUES o 7kl FFo wE Ag #Msgiych

ARl BTO = 37 3y ARsd Zha(d: N0, ) ol =

No= EW AAE 2Este] FRTo] FANA L Aol SUFRUL A Tha (A

coel A, €0 = FHE Abneh wkgste] dAE WaEsta Aol gyt

AN Ak e vha A FH ey A dd ads FEAA B0 =
I

As= ol vig- wztst

°

A A7 2 A% B7

A Aol mEW BI0 = 7k A Aol s ddnh vPadEE AvEYgoR
A Z3 BT0 ZE (F7] 2007300nm) & o= Sw, 1507300° C ¢ ZH& oA 10ppm NO,oll
et g R g/Ra) = 50 ~ 60 o =g 4 glom, wkg AIZH2 20730 =YYt
50ppm CO o th3F Wk3-& 10715 YUt} (Zhang et al., 2016). W03 (NO, ®H& 30740) &}
Hawgls o , BTO 9 #2 IEE F5S Ak 23 59 (3% 102 em™ ) o ¢ &

£
HIEE Aol A g YT

adld= s 2=k JEpvE dsdnh HA 9
ARkEA 0 & 2007250° C YU 2X7F U =0W(300° C o)) whEAo]
golAaL, Y|y $ewm(150° ¢ WWh  wkg Azbe] Aoyt ipglolo] x|
BTO(A7 10720nm) = FW A =7} o} dAF AR (507100nm) Br} w2 Wke =
Bt =3, Tl sEE 148 #AE 7™,  A-s%X(lppm
HRh) e HEo] Thsdte]l e HE AE BRYUth

BTO & 7}~ 7HA] Ao 9&S v A&
A L= o
10 -

Y ¢4 Bob @ AA A
27 RUEY RofolA B0 AAE 444 #7ks ] Nook 08 ZA S ] ARgE ol
gEUT . B Eol, tr1d ZUEY 2ol Mol A= B0 AME Aol 0. 1ppn o

N0 E 30 2 mIRte] wbG AJrom A sto] HAZF BRUEY 245 SHIUT 28y
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Azol ) =g
5.5.1 ZA2A 9 AN g2

349 49 2 AAUE
BTO = El2®l 2] Fole] Y A T4
AU e Ak §7(19.0-19.5 T %9 F 7Y
Fd T8 58 s
2.9H,0 U} At Age S
WOz Btk $Helsy] A wEYh .

iR
D)
S
3
2
1
()
=
=
(N o (v}

A A7 2 A% 37

e Aol wEw B0 = BHad Ry 3t

el Uth S HZ M, % 5-10 v°/h, &% 600-800° c)% 2 B9, Bro sgow

AE gad Bdo] 9z H7|E 1-5 umolil , &% = 99.95 %S xIslH, F&

98-99%0l] =3 th(Schubert & Lassner, 1992). W0, (A 37] 5-10 um ) ¢} BluE
BTO = xﬂZE Hod F2e ¢ vAsty E5E o] wed, o= Y ¥4

el AYH olxel Y Aom

r

BTO ¢ 2l Asol d3Fe mAlE aflds 2%, H, %, 94# 2717 91%144 4
=% W= 7007750° C exsl YR =ow (800° ¢ oA Axrt AAEI
Y oW (600° C WRE) HEg Algbe]l AojF¥uth. H, @S oW ﬂ" SFJ}
el 2wk 3EEE (15w /h o)A oluA AH7F Z74aYeh YA BT0(100 nm
HRh &= A2 (5007600° C)oll A EEAQ 3PS GAT F UAEL H]&o] ¢ Hol

Ut

s
&

Y S8 EoF 2 A At

gl gojo] 2 gl v, 1E]a BTO 2 AFRH Had BEe =2 SR wAg
P 2712 e €EE AU dE S, & ®HadE gelof AEfAA = BTO
THAE ARESte] Bad £ Adtshsd, o 282 A F=TF oF 10% o]
b E

deblE ¥ ne A% R7E FHFUL el oA 1 A B WE (01 FF
We A Ede Angel FFE WA & Ywuch oldd ol # THe
e wAS] sl ekl A FF WUEZ JeEl A 2D 4
ehelol =95 A o)

BI0 & A=A 5 st wfA daAds} olvx a& Jhde] Ayt

S A7 1y Ar B 7R ok 2 s AR AlojgemA g9 a8s

HE #ANA S odaud. ER, 453 HeUls 28 A% A% F4L e

AUA &nlE Folal Hadl £ Aibel] BI0 & tiFgFe® A& 4 dsHrh
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5.5.2 2P| Y2d Il A=

Az 4 2 WAYSE

AL S 3D ((5007600° C ) S E& um ) 9 A AVE =9 AT 2AFFY
A 9855 ATt A xRk A7)k Y3 BE¥XE B0 He wksA
wo o Ak 7]elst, Aa A 3 FAY #UdAS ¢ FAAYT

37

W Zuy gad Bdo] Ao B0 AFAet 9AE #EHo] e
th FEdHoR FAE Br0Ds, ~ 50-100 nm) & o= S, 550° C <
Ha fﬁ7l°ﬂ 1 g JF2w 2o 9a A7) 0.2-0.5 wmolal , H] HEWA 2 10-
15 m*/g YUTHLi et al., 2018). ©]Z Ap&3lo] WC-Co 2A T+ ﬂl ‘J %, OE(HV
1500-1800) ¢} T} 1ol 7]& g

olf g Al xuly Jad B vk A% et 2 44 ﬁmoﬂ 71t

|

oy gad 2o Fde 94Fe vAe edome e =9 B0 Y A7V}

Ayt AL #de00° 02 dA TS WA A

46 Ao geof Utk v A7]e] BIOE VAR

=8 Azl H AgetArt, Az vlEe] ¥ wayth E3, =wd AlE A H,
1

2 (099.999%) 7F T 231, #E3F 0, $EFOlppm) & BHaE ko] AEE fukgy o)

-

A9 $§ EoF % AA A
24 FF R dvhmy ¥E %%ﬂﬁ iy "Had pwe Agd ol
HolFEUh A8 Eol, @ %

ALgEtel oF 20ue] WEhR At 30 40%94 g FHE A2 NeCo FTFE AT,
we, EvY Hed Bue 3 ZUgd g9 w RE A 4 F545

A8AE YEldlo] 43 Alx (Additive Manufacturing) 7S HXPFYT .

&5 e

Y Had e ¥ pde S e gk A7) Aol A%E FEe E8R
gk BTO 3 FA(d: 5 A& AAsFeRA QA ArlE YwrH
PIRE(<100mm) 0.2 TS wAlgke 4 olssunh mR, SEbEvh @9l Ve Agsid
2§ Bad 2ds ASs Axd ¢ 9ol uAde AAT AdsE Add
01.1:1/]1;]_

M H .

2E 2 A%

At s s dsdEH

& Bol, A7 2z, ddA A% 27,
=] [e)
Ry s

No8AR, 29 2 FAl(EE >90%),
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AE(EHA 50-60), B E
ey FEA ) Afo]E
FAFULE FF AFE
RUHE) 2 Ay &
/\164/\101]}\1 ];H p=4 ﬁﬂ'i
AA87F HEF aof FTh

A >99.95%) SollA et olds AlFdyTh
, A, Hgy Ze A= oA

b Alm AA (4 BTO/ gCsN, ) , 34 H
TzaR(d: WA HYd HHsH FTH
WA 7oL 3 Vs A5y AxRE

5: 3N g9 dsE 58 43 Ad

4

MB o] FZFuj 3 (HIAH TF2)
A& @ 0.2g BTIO(5EH, 50-100nm)
Z71: 100mL MB €9 (20mg/L), 300W H A= X (N >420nm), pH 7
WAl 30 FRF EE, 60+ FF W, 10 Ertth MEP et 3% (664nm) & 57
E3X: W& >90%, k ~ 0.05 % !
EESYH 5] 4 AN EPY P R)
A E: BTO 0.5g(Ni 1wt % %=33)
271 200mL 10% wEHE 89, 500W A|v= (A >420nm)
A 253 AN 5 AIRE AL, Tt ARutETH Y E o] &3 Hy, 54
B 4 A2 £% 300-350 pmol g - ' o+ h !
A7 HAE(AUE AES)
AZ . FTO 9]¢ BTO ZE(CVD, 71 300nm)
Z7: 1 MLiclo, /PC, +£1.5V, 1000 Alo]&
A 550nm T 7S 2 SR AZE 54
S%: AT >80%, WS <10 %
THARAEH HEE
AZ: BTO A=(80 F%F %, 50nm)
Z7: 1 MH,S0, , 1 A /g, 5000 ARol=
A AR A 2 B, vAdEE 2 FAE 53
B3 400-500 F/g, A& >90%
7} ‘{Za lxl (NOo)
AE (2~ E]®, 200nm)
Z7: 200° C, 10ppm NO, , 40% RH
SA: A W 71E 92 3E AR 573
B3 WA 50-60, AlZF <30 %
zvg 2" 299 A=z
A& 1 0.5 kg BTO (=9, 50 nm)
Z7:550°C, H, 5w /h, 4h
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A e, AR, dAF 271 54
FE :0.2°0.5 um, =% 99.95 %

32 83 g2d ASHE 34 4% dolg E
g ol SR Antel 3k ) CEES
_ Guo et al.,
F=u) Hsj 238, k >90%, 0.05 & ! MB 20 mg/L, 60 & 2011
S 2= - eg T 1 10% WERS, A
== ] S s RS 300-350 umol g 10% ™ , o] =, 2006
YA e« h ! >420 nm
’ N ~ _ Liu et al.,
2ZulE AT AT, 59 AlZF >80% 510 =% 550nm, +1.5V
2020
H] g &5 Chen et al.
T3 A A E ’ 400-500 F/g, >90% 1 A/g, 5000 3] ’
m FAE ' 2023
7t Lid g N
WA AIZF 50-60, <30 % 10ppm, 200° C & &, 2016
(NO,)
zrd "z 0.2-0.5 um, > 99.95 .
B E I R 550° C, H, B9l 2 5, 2018
Ly %
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CTIA GROUP LTD
Blue Tungsten Oxide (BTO) Product Introduction

1. Blue Tungsten Oxide Overview

CTIA GROUP Blue Tungsten Oxide (WO:.o , Blue Tungsten Oxide, referred to as BTO) is produced using an
advanced hydrogen reduction process and meets the testing requirements of GB/T 36080-2018 "Characterization of
Nanoparticles in Nanotechnology". WO:.s is widely used in the preparation of tungsten powder, cemented carbide
and high-density tungsten alloys due to its dark blue powder crystals, mixed valence (W ** and W ¢* ) and high

reactivity.

2. Blue Tungsten Oxide Features

Chemical composition: WO2.o (or W200ss), blue tungsten oxide. Purity > 99.95%, with extremely low impurity
content.

Appearance: dark blue or blue-black fine crystalline powder ; WOs octahedral structure, containing oxygen defects.
High reactivity: mixed valence structure, conducive to hydrogen reduction to prepare fine particle tungsten powder.
Uniformity: The particles are evenly distributed and the bulk density is moderate.

Stability: The chemical properties are stable under dry conditions.

3. Product Specifications

Type Particle size Purity Bulk density Oxygen content Impurities

(pm) (Wt%) (g/ em?) (wt%) (wt%, max)
Micrometer level 10-15 >99.95 1.5-1.8 29.0-29.5 Fe<0.001, M0<0.002
Standard micron  15-20 >99.95 1.8-2.0 29.0-29.5 Fe<0.001, M0<0.002
Coarse micron 20-25 >99.95 2.0-2.2 29.0-29.5 Fe<0.001, M0<:0.002

Oxygen content Theoretical value: 29.03wt % (wo2.9 ), actual control range: 29.0-29.5wt %
Bulk density 1.5-2.2 g/em? , slightly increasing with increasing particle size, optimizing reduction efficiency

Customizable Particle size, purity or bulk density can be customized according to customer needs

4. Packaging and Quality Assurance

Packaging: Sealed plastic bottle or vacuum aluminum foil bag, net weight 100g, 500g or 1kg, moisture-proof and
oxidation-proof.

Quality Assurance: Each batch comes with a quality certificate, including purity, particle size distribution (laser

method), crystal form (XRD) and oxygen content data.

5. Procurement Information

Email: sales@chinatungsten.com
Tel: +86 592 5129595

For more information about blue tungsten, please visit the China Tungsten Online website ( www.tungsten-

powder.com ).

COPYRIGHT AND LEGAL LIABILITY STATEMENT
Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696
AR AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V
www.ctia.com.cn sales@chinatungsten.com

% 96 T 3 162 1


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

A6 g A R HAH g

6.1 Atg ¥ R FF AA
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R oolFolAn, gul 9 wd e AF S AN ZEel AHAd 9T
EYE 2 el FHE ) fes Fvieh AE Ak 34 F A Sl s

=9 gy
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3|AR} 5SS BI0 AFY A 7 74A A4l AR, gdke rEe 3 819
Ay SHE(2)E 312(6007800° O) 2 3 &S Fo 95 wds JtE 4
S GAFYTE UF H, 2991719 54 HE8% 2 APT = W0, s vhgS T3
W0, 05 AAAUTH . A& AT A4S H, v B 2% uiet e 3l 279
A Aojo & AFUT ol¢t R OoRE FEFTS TV S5, B H/N, £F
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CTIA GROUP LTD
Blue Tungsten Oxide (BTO) Product Introduction

1. Blue Tungsten Oxide Overview

CTIA GROUP Blue Tungsten Oxide (WO:.o , Blue Tungsten Oxide, referred to as BTO) is produced using an
advanced hydrogen reduction process and meets the testing requirements of GB/T 36080-2018 "Characterization of
Nanoparticles in Nanotechnology". WOs-.o is widely used in the preparation of tungsten powder, cemented carbide

and high-density tungsten alloys due to its dark blue powder crystals, mixed valence (W " and W ") and high
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reactivity.

2. Blue Tungsten Oxide Features

Chemical composition: WO2.0 (or W200ss), blue tungsten oxide. Purity > 99.95%, with extremely low impurity
content.

Appearance: dark blue or blue-black fine crystalline powder ; WOs octahedral structure, containing oxygen defects.
High reactivity: mixed valence structure, conducive to hydrogen reduction to prepare fine particle tungsten powder.
Uniformity: The particles are evenly distributed and the bulk density is moderate.

Stability: The chemical properties are stable under dry conditions.

3. Product Specifications

Type Particle size Purity Bulk density Oxygen content Impurities

(pm) (Wt%) (g/ em?) (wt%) (wt%, max)
Micrometer level  10-15 >99.95 1.5-1.8 29.0-29.5 Fe<0.001, M0<0.002
Standard micron  15-20 >99.95 1.8-2.0 29.0-29.5 Fe<0.001, M0<0.002
Coarse micron 20-25 >99.95 2.0-2.2 29.0-29.5 Fe<0.001, M0<0.002

Oxygen content Theoretical value: 29.03wt % (wo2.9 ), actual control range: 29.0-29.5wt %
Bulk density 1.5-2.2 g/em? , slightly increasing with increasing particle size, optimizing reduction efficiency

Customizable Particle size, purity or bulk density can be customized according to customer needs

4. Packaging and Quality Assurance

Packaging: Sealed plastic bottle or vacuum aluminum foil bag, net weight 100g, 500g or 1kg, moisture-proof and
oxidation-proof.

Quality Assurance: Each batch comes with a quality certificate, including purity, particle size distribution (laser

method), crystal form (XRD) and oxygen content data.

5. Procurement Information
Email: sales@chinatungsten.com

Tel: +86 592 5129595

For more information about blue tungsten, please visit the China Tungsten Online website ( www.tungsten-

powder.com ).
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2slE FE(FA 100200 nm) S +1.2 VY ALS Qe F 633 nmollA 65-70%2)

E

Axg, 6% mwke] S5 AZE 1000 Hel H3 (5 W 5 mm) § 5% e A
AsteE BYUrh. fras FEAMAIECA FA F2awl AbstE 5 (50-100 nm YA &
1 MHS0,01 4] 450-500 F/g o] WA A8 | 30-40 Wh /kg & o= =% | 5000 ¥ Alo]=
F->90%°] FAES EYUTh 7]1E Woz (U] WXk 20725 Wh /keg) &F HlaslS w, A4
Fad gbskEe] e B AT 4R Ui xR AR adelA v ERHYTh
HT Aol E B dxAd aEA(d]: PEDOT:PSS )& ARE3le] oy WEE 50760
Wh /kg, A= LEE 1520 kWkeg &2 A Z=H, oF FA4d 87 ool L%

A AR E 9 AARAY] A¥Y AT R S8 Al

AAS Fall i A5 FAge oS AFHIJSFUT PI 7] 5 o=
Azd AN gz AstE DS G00mm F7)S 2 59, +1.5v ol 550nm 2]
HZgo] 80-85%c =2dlar, 2000 3] w3 = &S < 10%2 S 7AA S
HEUn AAl §& ofidA Fdgk taEge] ZREEYS div]&o] 50:10]iL

Ag AR7E W Jem Q1 BA B2 AbstE BES ARESHH , ol ~RPE 9% 4

=
o} =3
A gel Adgudh =3, #dd AN ZEEEYS 10 2 o] FHo
Zbestal s S 8 B 010ts) e Adstel dojds 3 RUEY AA 9
S8 SEHFUT FHSH A (e 72 S)E Tl HEE Al 20-30m /g ol 4]
40-50m? /g % F7Febal o] Mt &7t oF 200 U8t Adee] B FFEHAFYTH

A9 92RUBRE Fd s BAS AL TP

NiO EE TI0 9 e hEFel AHERUTh ,)E =YY 4 devn 2d A o
WS ALY HAYL 30-408 Fol T AelF FHL 23X10MIAA B 5
Ao® vehgguth £, 34 YUl ASE(FE-YA) S B g faBdold
g Agan, e A3 wg AR 0 ) B RAS 9d® AgnE
9gslor Tt . FF AL WFEe et geUth A, K940 45 A8
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Al v T2 AA(E: ded HEEH e Ywojdeh)E HAsgUn. =4,

Hd A7k 5 /&S Bded Az oux AAE rATUL. AA, wadE
Zen fazZdel @ dux A4S By 98 welaw e R (d: o)A
A7 2)e Zheka ~nkE sjoleE Ropld AA wWad stz Agss
=230

BN JAdsE FdaAe 48 2 WAUS
Azelel FopllM A "Hxdl Abstee] AAHS F5v) Sda kb Al o)
= ZH Aol mIFEHEYTh 7RARE (M 420 nm) ol A A HAED 4S9

s Ardiz o7)so] da-Ae e AAdsta, o L 0, 3 H0 9
ate] fFuSAtol= HH (0,7 ) F stol=sAd AUz (- o0& YT o] F
g ROS) HrEIEel AlEE (Al iR B FHMERGTE) S ddsta
o] 22l 2bslE (50-100 nm) o] YAl

Qe zAve] 4E EES FolL Mk AFe A% XH AH AL 3]
uz] [e)
o

flo o

o,

¢
(é)‘:‘%
o
oldh
)
oX
olf
e
i

Y 2RSS FHFAA] AF
Ao wzw FA A3

FeEgoR A" Y B
CFU/mL ¢ WAHS 60 27+ HFPS o 95798%e] Ad&S HYow, o
W05 (70780%) Bt} -3k FXgUth HA As HE=MIO)E 507100 wg /ol =
FgES JeEpEYT 54 AlE 23, 200 wg /ol FEOA QIZE Aol 2
A AbstE o] AEES 90% oo R, o =Aam el A g
UEPHU T Ag B+ Zn0 B3 &, g @82 99% ol Yo E v FAHAL,

b
iR
2
>
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—
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i3
fru
e
fE
w
(e)
(e)
=
2
i
i)

12 ox & Hif
Mo mo o o

WA=t (o MRSA) o AFEES 7IE FAA el AR 98-99%el =E syt B3
A St R 9GS bgAYS Beln], 53] Alo]F F Ao 5% mvtew

FdE- IR eat =]

AN H2RASE gAY A8 £

AR o Aol TS vAE 89S HATIFUL F AEE AdZ =W, 5000
AM = HZA A A | aEl AbslE] AtES 95%oll Al 99%= SUFste] FAE o] 8o
A YepY Ytk JAF Z7]E F23%d, 50nm AE2 Bl EHA ] ] o} (40m* /g o)
20m* /g) 200nm AZHTF 15-20% O 2 &S HQUTh A HEoA A gd
AstE F®S 858 A=A £ s Holn, AAFAdA 2 AR ol
ST dE 90-95%2] AE&S Ho AH = Aedd. T3
Y o EES WY #FHAA H=ES A drgElol AEEo] 1%

=)

& nejF LU

o\
SE
olo
oo
>
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A o)gl Hokol A HA " adl AbstEo]l A= AA A 7] PEAdY
Y=g ats Add Aret dF5s F2d 5 dom (RlEA WHE 10-15% F7D),
FAIZE 2AE A AbskE S ST W0z 9 — WO ) . o] A2 oF 20% AAduh
gk, et e ARl whel depAe, o] = A= JEo] WEUTH20%).
Azt wee vy Uk AA, 548 Fola kS FAI7IV] gk xd

A (PEG E+= Si0, I8 ) durh Ad Ay PEC /MA & AME AES] 95-98%=2
= (BTO/Ag/ Ti0, )& 7Ndste= APk ) A

o
o

‘ot (A E D : = 2l
A3 W gA) e AdAl. gom HA AslEgade I FZH, A X{F HZ
Hlo] @ AlA Fofoll A 7] Al wtAE ol&E Aow Py}

7.4 EF Y 2d 335 (Blue Tungsten Oxide) 8] A& 7153 Ndy) 3 AA

A P SRS AN 2 A8 A L)
A A= %%E»loiok Hu o Ade A A

xz
et
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% Ve

F82 @ A4 gau
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7.4.1 AQP2EE AEEste] FA H2d Adte=s ALt

HE 2SS ALt FY G2distE Az deg 2 [AAYSE

AP 2~ (Fhatol = 3, "H2®l gfolo], B2adl d5 )2 ks 9 el w§Ss Fa

A Bad bstEs Axste W AgedE oAyt s 34e HE s

80071000° C ¢ AkA E7]oA Wos (== 99% olAh 2 HMEI F, OH, EE (O
A (5007700° O FEAM W0, o5&  AAAFUT . AFA Aol B Hy/0,

H S (10:1720:1) 2 wkg AZHET4AIZH B 2 3 |

o] T4 #H ®HZEl o W AdS &8ste] 1 2} 2wl FA o)

Ag}\]. 1;]],9_0 o]: 20 30% a7]:]'- LL]];]_

HE S AEEet] FA HAAASE Az #F 7 I AF 2 523 4
e AYads AEgste] Axd P4 d2d AsEe Hdee &
Azt A Aoz yebgsyth #A2dds (C-Co)& A= 51, 900° CollA 4 A
&k Absk Aeletd Wos7F A E AL, o] F- 600° ColM sw/h ol H, FEFOR 3AIRE T
g Agshd wos7F AU Aol FA "HAad AskEo] £ 99 9%oﬂ gy,
Aba FEE 19.1719.4 FF % 9A AVE
&2 8% olFew, e HA "gxd AsEd Fedyth @ 7192 Ad
500 =9 HPxElE AFEsto] 400 = FA AsPHiEe ARFUY FES
95798%°]™, Ak W& kg @ 50760 LElelA 35740 @R AUk ®=3h
M71shetA S 3w Qe JbeAdS Holgyrh wE vl B 2V 3 IMH,S0,
LA A A ste] BIEAA ] 30736m? /g ] Y= A7]e] AFA AbshE 2wl (507100nm) S
A

f
o
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HE Ao 2Ry FN H2d AES Axste 494

o

Z 2 2973 A

|
AP AEE 349 HIAAS ATEEUTE A"G 2" goloE o= 5, kst ¥
W0so] Co &2 0.5 T %ollA <0.01 5F %G =2 A2 233, 3d F
A B AglEe] Fe #2 Q0ppm o2 1L E 2742 E=5IS5YY. AE A
AHR, g AEgE AT FHRE ALEEtY ¥ 2AFES Agste sF 2 =9
A ®Had AsES AAgow, ka3 \AE (£0.1 % wEUT Bad
Bk ko] Abg¥ 3 A HV 1500-1700) 8] AL A A=t AA TEXA
FRsUT A71sEH A8 A ZEAEE 10kg/wiA o] HE ' Fdelx A
gl AslEs A4S o AHEE odUA|7F 1.572kWh/kg o2, 7]E g9

H

H

4
Ao
(2°3kWh/kg) Tk She o Uehg g,

HEg2dg AL AN G2 E Az A E D P3¢

A gad gbstES Alxsr] g8 dYgsus A Lste vde EeE 2Y 2
A=A ¥ HAs7E FAYPUh #H71E Wl Co, Fe T2 F2Aoka(o: HCI IE) &
3l AAsNE AN, o] FHAFAA A HA(pH 2-3)0] AAHBR FIF ATt
Fagych oyx] &an] FSHolA Akl WA (3-4 kWh/kg) & oI3] ¥l A =HUh
A3 e gy ZHyth AA, o] wd T 9 oyl e F&HQd 2
NES sty EE S-S Sppm vIvte R Folal wo wiEHS 50% =Ytk
A4, A2 FL(d: ST BE, 500° 02 AFESle] olUA] 2HE 1-2 kih/kg &2
=Ytk AA, gl RUEH (o IcP-MS) I AdE HH FE AL A]AESs
THote] FAe dMAS EAYFUY do= A ®Had ibstEe] I¢&S 80-
85%ll Al 90% o] o Frtete] £3 AAl Fag Fato] d Ao o YT

7.4.2 X BH2H AR =4 A H=2

A4 " AstEe 38 AL A 2 WAUS

A g AbstEe] W84 Ak A oA, AdE 3 2 Ad AL8s Fal
Hd dFe Folv= AL HFxRE dUH 7I=9 Hy g W2 34 deE AH
Twdes AR (B4 WiEH 273 kg C0x/kg)dh WHE, & A== sddeld
THS ol&stol Arsted dds Fdte] oluA &H|E 115 kih/kg &2, 4
MEFS 1 kg C0/kg MRtz EdUnh. HA 7k A& (o H0 358 > 95%) 2
Ao A (el A7get4 B ) & Tl wMEHs oS Y F dsdy A
Gl AbsheEe) Aba Ad AL Xed shehe] dFH el weh o9 NHy Ee B4
7IRE SHAAE do R A FEUT

A HARAsE A P A% R EY 24

Aol wad e AN AdRe FA "Jad Adskse] AL vheAds A
FEANAUTE BFF s A7) et fds d=2 59, 1000w 21 oA 2V A
W0s 5 SAAA FA "H2dl AstES sk, olw odlyA MR 1-1. 2kWh/ke,
H0  3F&2 95-98%, ®hA wiERE 0.5-0.8kg  C0/kg o2 HAFUT AW
LR AEM= 50kW B AlA¥le AREsho]l skl 50kg o HA WAEl AhshE s

K
i

pu
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Arrel=dl, Bl A2 25-30m /g olal FEm) A (74 A4t 350-400 wmol ¢ gt ¢ hT
b)) 2 71E T vy Y kv AE S Hy o8 Al2E Adshi wjE ol
Al ¢la oA Au e 5-10kWh/kg ol A 3-4kWh/kg o2 ZHAFUTh g, o
S5 e 7leS A85t] H0 &S 9879974 Eolal, e e Wzelu
Aol &gste] & RS 50% A

A B2RistE 8E AN 483 HAF E AHFH A

APE F8E FAH) anE ATIEFUY THOR FEHe= A17SE AlAHE o2
=9, 1M Licl daiAolA W0, 3V, 10mA/cm® 2 2 AlZF Eob #Hsto] whhal g 4wl
AbstE Y fiA(50-80nm) & *Mﬂiﬂglﬂ, FEES 98, olyA M
1. 3kWh/kg olRAFHTE HY 7t=s $%71(20° ¢ )E &3 9% H0 & 353,
wheslx] @ke HE dAE B o lLﬂXl AgElon &S <0. 1%%F U

S ARt AZE 500 E9
E9] 0,904 300-400 Eo.=
H v g AsEe
%)

60-70) -oFoll A -3}

2
e
42

ApElel A @ Ak Blkd-dTIsker A Al
JJrauu gHoawl AR S Atele] B4 wlEFES 1000-1500
Zo] ouyx HEE 20-25% AHEAFYh Moz AL
=] A @ADL 500550 F/g) B 7k A (SH
des LIFU.

34 YEANSHE =4 e AAt 2R 3P
G4 Y SRS A8 Qe FAldls gu] wgn T AR
Blopg A sgle] 7] 4200 9 el ol sk A i (1000 A7k B
shul, Ul A4 A ullES Wl WA Awgel e mA F dguth HAs

Were thew 2ot A, ZEAQ gH WEH g (d: SRHsgtelE we
AA)E Agetel WgS 100w @l mwom Utk B4, T4 s AT ():
B AR RIS AAS FEL 2000 A7 oo HyuUth M, Al B
Sqste] 34 wARS(l: 25 L A E AAGH] U AHE Ikih/kg O
FIAGUY, TR AH A DA DS 1E FUC: AL BDE 5
A4 gra Asge AA £9 FE ABFHoR wE 5 dgUth Fom wa
WjEFL 0.5kg COp/ke VITHOR Wold B A% mde] @ Aoz gy

48 2 3%
A gad AgEel FE 2 A% Ao, oiF A AA Fel ZudA Aug
Z =i Z

=
163 HAE W) AAR B R Fohak T4 e AZE 16E 5

3} A2}
SEEIL JHFYUT AZE Ax 7ee 5] 280500 pmoleg = ' ¢« h "),
7] tﬂ*—ﬂ W28 (085%) 2 oluA A &F(0600 F/g) 3 2 HA g AsE o
45e A MAst §AS HAzA xR L AE st A8 £ de VS
ntAPgSYT FEad Qg 9 084 A A2E S A "ad 2bkslEo
AL 1] 8 (<40 USD/kg) ©] AT Hut ol vhi WiEFE < kg €0 , /kg &2 A3}
T3 AA E A& The el Hapel] Fargtuch ey AW Ud, 34 A3
2 A AIAAL ofHde] FUtE HAslEoF Ut doRE XeF Ao Al 1A T

=
B&aA AABI/ Ti0o T T s ) AA ¥AHE HAsE Tl A

COPYRIGHT AND LEGAL LIABILITY STATEMENT
Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696
AR AS CTIAQCD-MA-E/P 2024 ki CTIAQCD-MA-E/P 2018-2024V
www.ctia.com.cn sales@chinatungsten.com
% 118 T1 4 162 TT



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

A= SIRE R A aks}ct

71 78 2= 0 Ad/dyA | EA 2 (m?/g)

e B =17) (nm) K v (kih/kg) (%)
@7];5:].6‘1—%4 N
i ' 50-100 1-5V 50-100 30740 9 1-1.5 98-99
L_‘{_
i 51:1].
‘1?} 500-1000 10~100eV  10-50 40750 4 3-5 95-98
AR N
BE:. EF g2d A3E v AL F4 dHolH &
7hat wek F9 AE A4 7Fx Exg; A A zE
Tk Ao Fefed daAd %) 80-90 >95 2027
%R o 2 R A e AxF (wt %) +0.2-0.3 +0.05 2028
st A=} FA AlelE 1 (3]) <10 4 >10 5 2029
st 54 A5 (%) 95-98 >99 2026
295 g2l 35 358 (%) 80-85 >90 2030
=) Ak kA w)Z2F (kg €O, / kg) 2-3 <0.5 2032
A8
&e =F
(1] 911 &+3dsts] Hels|n, ®2ulrbe] skelo] #alo] (o)), Hudl FHSts] At n,

157, 167-179, 1867
[2] Schubert, WD, & Lassner, E., BX®l EF 4kslE: A4 2 33Y AF(Fo]), =4
el 25 2 42 A5 AY, 10(3), 133-141, 1992

[3] Grangvist, CG, H7|HA B2l AbstE AF: 1993-1998 1 1) s AE(F),
ok oA Am L el AA], 60(3), 201-262, 2000

[4] Tajima, Y., FFAZAMel A2 ®xwl 2bsME(go]), < oksts vy 2, 50),
255-268, 2005

[5] Lee, SH, Cheong, HM, & Liu, JG, F=w] EEFINE 3+ A3 = HA gH2H
2bbE (o)), A=3hsl, 18(24), 5799-5804, 2006

[6] Wang, J., Khoo, E., & Lee, PS, WO;.x Yx==9] A = HA7|HA EA] (o),
Journal of Physical Chemistry C, 113(22), 9655-9658, 2009

[7] Park, S., Kim, H., & Lee, J., 7F& A &8 #Foks fgt A4 ®H2wl AbstsE
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CTIA GROUP LTD
Blue Tungsten Oxide (BTO) Product Introduction

1. Blue Tungsten Oxide Overview

CTIA GROUP Blue Tungsten Oxide (WO:.o , Blue Tungsten Oxide, referred to as BTO) is produced using an
advanced hydrogen reduction process and meets the testing requirements of GB/T 36080-2018 "Characterization of
Nanoparticles in Nanotechnology". WO:.s is widely used in the preparation of tungsten powder, cemented carbide
and high-density tungsten alloys due to its dark blue powder crystals, mixed valence (W ** and W ¢* ) and high

reactivity.

2. Blue Tungsten Oxide Features

Chemical composition: WO2.o (or W200ss), blue tungsten oxide. Purity > 99.95%, with extremely low impurity
content.

Appearance: dark blue or blue-black fine crystalline powder ; WOs octahedral structure, containing oxygen defects.
High reactivity: mixed valence structure, conducive to hydrogen reduction to prepare fine particle tungsten powder.
Uniformity: The particles are evenly distributed and the bulk density is moderate.

Stability: The chemical properties are stable under dry conditions.

3. Product Specifications

Type Particle size Purity Bulk density Oxygen content Impurities

(pm) (Wt%) (g/ em?) (wt%) (wt%, max)
Micrometer level 10-15 >99.95 1.5-1.8 29.0-29.5 Fe<0.001, M0<0.002
Standard micron  15-20 >99.95 1.8-2.0 29.0-29.5 Fe<0.001, M0<0.002
Coarse micron 20-25 >99.95 2.0-2.2 29.0-29.5 Fe<0.001, M0<:0.002

Oxygen content Theoretical value: 29.03wt % (wo2.9 ), actual control range: 29.0-29.5wt %
Bulk density 1.5-2.2 g/em? , slightly increasing with increasing particle size, optimizing reduction efficiency

Customizable Particle size, purity or bulk density can be customized according to customer needs

4. Packaging and Quality Assurance

Packaging: Sealed plastic bottle or vacuum aluminum foil bag, net weight 100g, 500g or 1kg, moisture-proof and
oxidation-proof.

Quality Assurance: Each batch comes with a quality certificate, including purity, particle size distribution (laser

method), crystal form (XRD) and oxygen content data.

5. Procurement Information

Email: sales@chinatungsten.com
Tel: +86 592 5129595

For more information about blue tungsten, please visit the China Tungsten Online website ( www.tungsten-

powder.com ).
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CTIA GROUP LTD
Blue Tungsten Oxide (BTO) Product Introduction

1. Blue Tungsten Oxide Overview

CTIA GROUP Blue Tungsten Oxide (WO:.o , Blue Tungsten Oxide, referred to as BTO) is produced using an
advanced hydrogen reduction process and meets the testing requirements of GB/T 36080-2018 "Characterization of
Nanoparticles in Nanotechnology". WO:.s is widely used in the preparation of tungsten powder, cemented carbide
and high-density tungsten alloys due to its dark blue powder crystals, mixed valence (W ** and W ¢* ) and high

reactivity.

2. Blue Tungsten Oxide Features

Chemical composition: WO2.o (or W200ss), blue tungsten oxide. Purity > 99.95%, with extremely low impurity
content.

Appearance: dark blue or blue-black fine crystalline powder ; WOs octahedral structure, containing oxygen defects.
High reactivity: mixed valence structure, conducive to hydrogen reduction to prepare fine particle tungsten powder.
Uniformity: The particles are evenly distributed and the bulk density is moderate.

Stability: The chemical properties are stable under dry conditions.

3. Product Specifications

Type Particle size Purity Bulk density Oxygen content Impurities

(pm) (Wt%) (g/ em?) (wt%) (wt%, max)
Micrometer level 10-15 >99.95 1.5-1.8 29.0-29.5 Fe<0.001, M0<0.002
Standard micron  15-20 >99.95 1.8-2.0 29.0-29.5 Fe<0.001, M0<0.002
Coarse micron 20-25 >99.95 2.0-2.2 29.0-29.5 Fe<0.001, M0<:0.002

Oxygen content Theoretical value: 29.03wt % (wo2.9 ), actual control range: 29.0-29.5wt %
Bulk density 1.5-2.2 g/em? , slightly increasing with increasing particle size, optimizing reduction efficiency

Customizable Particle size, purity or bulk density can be customized according to customer needs

4. Packaging and Quality Assurance

Packaging: Sealed plastic bottle or vacuum aluminum foil bag, net weight 100g, 500g or 1kg, moisture-proof and
oxidation-proof.

Quality Assurance: Each batch comes with a quality certificate, including purity, particle size distribution (laser

method), crystal form (XRD) and oxygen content data.

5. Procurement Information

Email: sales@chinatungsten.com
Tel: +86 592 5129595

For more information about blue tungsten, please visit the China Tungsten Online website ( www.tungsten-

powder.com ).
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LALAY

oy dgt §2AHolE (APT, (NHy ) 10 [ HoWip04 1 <+ 4H, 0, €55>99.9% 5.5g ) H+
g~ ARALSHE (W0, , 9552599, 9%, 5g ).

7+

FA2MHy, , £% >99.999%, % 50-100mL/%).

AN, , % >99.99%, B3 9 Jzto] AL % 100mL/).

7]

FE2 (W7 50mm, Zo] 800mm, Ht] =% 1200° C, =% Alo] &= +1° ().
A1 ed HLE (50mm X 20mm X 10mm, WHEA >1000° C).

7V A (A3 +1 nl/min).

AR A& (HEE 0.001g).

H 7 A FA (2 &) N9 55 5.

1.3 24 24

HRA FH]

5.5g APT(XE= 5g W0 5 ) & o} A RE ¥Yi 127 P72 <5mm).
Y2 AD W0 .05 FHISHH APTE vlg &4 = da(da A7) <100 wm ) E==
WOz Wit (50-100 nm) & AR&3 4 dFUTh

A 4G 2 @7

7]
49 MEE B2 FYo B
5

T4 3

N2 A% (% 50-100 mL/¥, Hy/N, B]& 1:1-2:1) 82 53 2=71% 79y
nlo] 32 423 600-700° C.

Y279 500-600° C(JAF S5 WHA).

273 AIZE Fok WAS AL =T W0 5 ) oA e FFHA W0 L. ) O F Aol niHE

o] ¢t=® & H,E 113 N, (100 mL/min)E& FYIF I, ZIFES Addoz

WEGA Seh gau AsES Aol WuE el maduth(hEE P87
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S13).

w77 A9 o

HlA7F25= NaOH 89 (1 M) & S38ho] NHs 9k =& F5dhe] e Mias 2adurt

1.4 Z2AMA uj/RS
ulo| 32 Ux=2A49 Vo

uf] 7l ¥ &= =
Ay 3719 WO 2.9 2.9 o
257 =SS YA A7t
<% (° 0) 600-700 500-600
AR-Y
o gEorn UnAAYd I
3L T o = c]
H, % (mL /&) 50-80 80-100
2re T Aol7k gol a7t
7 st 3dE7] H5
<72
UE wazd ey 12%x g
7t 2= /B 5 5 o S
T M?qq—
1. =E
gl

e bl Zbeunh A% 4 WUz Roe WS Sl rES
3 3

9717} 2 lojof v,

257k 800°CE 233 W0,.,, EE W07t A F = glon | %7} 500C W] wko]d
ghlo] Ebd gy Th

st 99

Wztals Bk N, HE 7S AMEEtal Wo ,=o] AkstE wAEy] 93 AES 108
ojgtzm 7]l =FAZYT .
a7 7} &

&4 LA9s Jsk7] AsiA = NH;

jus)

NE=e s Sl Syt .

BAsTh ¢ o] 8 90-95%(5g W0+ 4.8-4.9g WO ,. o= A4S ), AA] =& 85-90%
)

R -
XRD: ©ARGA (P2 /n), T8 I 20 =~ 23.1°, 25.6° .
AR SheE: 19.0-19.5 = % (33 A AW).
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A% BE AR
FAS g A9 Fo] BERAAL, FAANNE FAWL 1, L FAL
Azro] RS A9 BEG A, LEZ FFAY AL 9.

2. AP 7= Ax A2 (100kg/H) =], A=)

2149 %

CE 09.5% o4, A& B 19.0°19.5 FF % YA A7) 1050 un o) WAL 2] 9
44 gaEl s M0, ) AT . A% kel FhgshE U awg vge
2 2 3} T} (<50 USD/ke).

2.2 323 AFE L FH

g8 . g "52E @RE (APT, £5>99.5% 110kg) HE AHAFSE ~E (W0,
$5>99. 5%, 100kg).

7V FAaAMH, , AAEE, % 5-10 m*/h).

AN, , AFE, % 10m°/h).

AH) ¢ AR AA 1.5m, Zo] 15m, Hd 2% 1000° C, A 2-3°, IA &= 1-3
Tpm).

TH Al=E (GAR F
7k ) Al =E (&
g, N, BT 7E E@)
Hj 7] 7k A g Al 2~ E)
A8 AE (3= 0.01kg).

=71, 4% 50-100kg/h).
E +0.1m / h).

2.3 &4 a4

45 £

APT 110kg(3E W0; 100kg ) S AlZsle] 23F IH(ZF £% 507100kg/h) S E3
SR #EHA FAFUT FeAds gRstr] 98] APT(EAF A7) < 200mm ) &
Abd A .

ZH dd 3 87

30 FSF Zhok Wi-e] 1S wiEsh] flel N (10w /h) & S
SEE 3000 COME HE 107 ¢/ 7HA &¥ar 1AIRE §9F frAlske] APT ol St
N & AARFH .

P .
Fa B9
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Hy(5-10 m*/h, H, / N, & 1:1-2:1) 2 AZs1 LT 650-750° C = =t}
bl &EE 12 rpm ©]3, 4 HEL 34 AZlolH, PzE= AHA Ztmo| wat
ol Ytk (A F AIZF 4-6 AIZH).

WM& 2o Aol A% Ao wRE AL pASAL

37 9 7

H, 2 7131 N, (10 m*/h)E FYeFoen, AFS WPzt 799 (100° ¢, °F 2 A|lzhH o=
g skt

FE "gad A3ES 29y &0 23Ut (A 95798ke).

w717k A g

HY7taE BFH©NaOH 89, 20) S S35t NL,E S48 &, FF7tas S48
&5 wE7=S Y

o 7 = 7 FE

2%(° 0) 650-750 Ao B B 4R A7) Al
o o gko g AR A o]
3T ar o T o =78

S 2F (13 _

Hy 7’/ h) 5-10 S

dA A zk) 3-4 W= AR BASA L

%% (rpm) 1-2 U5 way 2olo] o E x| ¢kuth

33 &% (kg/h) 50-100 7hul 2o uwhel 2HEkA L

2.5 =E

A - HARAdE FE AR B HY Ad A&"S ZEEoof §ty, iwl Sl A =
[e]

31715 Abg3lE Aol FAHo sy

QAA : APT 55 <L wt %, W03 B5% (Fe, Mo ) <50 ppm &2 A|F FAo]| J&FS n A%
FEs FuTh
2% &4 1 800° C ool A= W0 5. .7k B E I, 600° C PRt A= $Hdo] Fiah~

e .
Ao fARY o0, FES PAI] S8 A RIS g AE grdew
CECR R

B4 B3E . w77k N BEE <Q0ppm O 2 AFY ¥
B 2skE P A8l AFS Fwo} 506 vwel Wl
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E4 - A A2 gk, A e s
XRD: ©@AFAA A (P2 ; /n), &% >99. 5%.

A2 3k 19.0-19.5 5% %(HABW).

AR 271 10-50 wm (HolA YA 271 4.

iz &H & H]E
o =] An]E: 2-3 kWh/kg.

H] & 40-50 USD/kg (QAHA), olUx|, w=%H] %)
A5 Bx AR
X7 2R e G- RS H, 38 HEE AL
2 geol oW B A BYAY REE EolMR
3. A £FAT AY £F4 v

=5 APA (FE HYx) AL (A=)

TR 5g 100kg/ 1 2]

7] FHZ(FA) SR (T4 AE2])

A =7 10-50 pm %=+ 50-100 nm 107 50 um

2%(° C) 500-700 650-750

H, &8 50~100mL/ 5 5-10m® /A

A7k (h) 2-3 3-4 (4-6 AIZF AT

Akttt (%) 85-90 88-92

o] 14 X

17 1-2 2-3

ZH) % (kWh/kg)

H|-& (USD/kg) 60-80 (X & ) 40-50 (AF] &)

2 Jre2Ad dA7E 93 o ugs, AEHolm A
i oA H] -8

g 3 = 3
AR A xtw, me ouA 4 BE A rhesAe T
o=

4, 202549 A3}

4 4

ol m 23} B 49 (300-500° C, <1A]ZH)

o

=
TS >95%0 Z=EdlGy )
R

FRH A YAl
A FUHP ERE 23S ARgste] Ao s abh gEFs Al eyt (£0.05
T %)

AL R AY A%

s
a

(1< o)
oo

2ZM A AHE <1 kWh/kg &2
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2
A 34 (7] 7S 3007400° ¢ & o) sh A H oA Zu2ko] 1.5 2kWh/kg O
zolwyth

AH[EF A (35w’ /kg) 9F A WEEF kg C0,/kg o W =X i, 23k A9

i la g =

o

2025 EJ=

Ao Ar1EeA A (HL <100° ¢, olYA &M 1-1.5 kih/kg) & AT-8ta
slom, AN E A8G UA (HFF B E Fuste] PN gad wsiEe
H| 8-S <30 USD/kg &2 w31 9d&Yrth,
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32 ¢ 34 92d ASE DA 5 23

L. F3 53 (N
E3& W3 : CN101830511A
AL - v F2E AEE B Alx Wy
2E . B dye onyg Yy AHolE (APT)E 500°600° ColA Farz IHAAA
A B 2aEl ARSE (W0,.9) S AAEsE @A & XEseE Ux g2ad gbstE 2
Az WHS WAskH, olwl 94 A7]= 507100 nm 2 AlojHTh o] FAHES H,
(807120 mL/min) ¥ FA A|ZHE2AIZH S HAgE ] w2 H[EWA (30740 m?*/ g) &
Zhk= U F8S A, ol FEv) F oy A% tofell A §stt.
E3 WE : (N106430292A A&

HepAdl g2 AbshE R Al W 25
B U 1A "g2d AFEW 5., ) UEEE 9 Alxo] #e AolAR , o]
TAL T "HxE 2EEW0 L., & AAHEEE 2dEE 4 drh ) Z o]
2007500nm, &7 20750nm ¢ YRt E FEH(180° ¢, 12 A7H) ¥ H,3HEH (600° C,
Ho % 100mL/+) & Agste]l Az qomn, o= 7k AlA ] At
E3 W3 : ON111943261A
AL AN g astE 2E 9 A WY 25

o e AUzt gds Bl AN BHaE AEeE Alxste Ves Aledtt
Wogell 173V o A (Hafd pH 375)S <QI7keth A4, 2Elal 3PS W0 L. 0F

= =
A8tz 98] 30-60 & st FdPUTY. ZE5 ZF WMIEE&S 8% ojdolal &R

E3 W3 : CN114477298A
AL . 2T A G2didetE G50 Az g 25

£ oage Fepavt 37 #910-50 eV, 5 )% AFE &g W9 (2000 C,
247D B3 AN BHrEl 2sE Uw9a (50-80 mn )E A ZEEd, oW
At &L 500 umoleg = ' « h oy, o] FFu] B o APt

2. "= 53 (US)
E3 H3E : US20060147366A1

AL AR Az & "Had gbstE AL By 25 2 #Ee 7Y SE0ED) S
E»g—,ﬂ

W03 R W0, o5 AlF3te] AbstE 2wl Bhubs st A4S 7lEstr . o] v o] %
H, 0 (600 ~700° C ) &3 A ArstE "o g

‘ﬂi . US8440381B2 HFv

o Wy AN gad dstE ey BE S

22 . B EFE $dH(150° ¢, 18A17H) 2 H, ZkEul A E E3 W0, .= A
A gHaE AEEE U= (207100 nm) & A ZEE W] 33 Aotk B AEL
e 50 2HE M, f7] 9E B8 Egol 90k oldow &4 Al Agsir)
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3 W& : US10392519B2

AL AN FaE AsE 7 fEHARAY A5 A
5 0B dge A gxd {}i}% W0, o) ¥} EbAliEHZ RBEsly A2 LS

MAE=E ol AYIEEAH U@V, 1 AHE Fs AxEHw, HHPHAgFo

600F/g ©]aL ol =] WE7} 40Wh / kg o]™ 1A% o AIA A 2 g st}

E3 H3F : US20230313368A1

AE . A A2 ZAA g AN g A3 E IE

25 ] %f‘ﬂk— A F2H(<100° C) 2 wlolZ =3} Y (500W, 10 #)& Al

oA E Axp AxE FAsk 7)o A FAZF 50-200nm ©] L Alo]E o] >10*H{<Qd

= S Aokt

it

—

3. 948 53 (P

E3 W3 : JP2005239471A

o] WA o vA SR s Yp Az

25 0 2 22 W0sE 55076507 C(FFF 5 L/min) oA H,= gHdAA 4k =A7]7F
507150 nm 91 W0, 5 AyATo =N Al HA ASE " s AFzEE WHE At

o] AAEL 25735 w2 /g o BEUAL sxu FZu]o A ga).
E3 W& : JP2012158489A
AL . A Gaw 2EE Lpeololo] o ghAd

d HlH
j=]
25 0 B 29 g9 2000 ¢ 20 A7D T 1,391 (600° €, 2 A1) & B Th
2]

[e]

AL W0, o L=9bolo] (o] 300-600nm, 217 30-50nm ) S A|xa}™, N0, ¥H3Ado] >
80 o] t}.
£33 9

3
AE . 1a5s FS5v) A4 Gad AksE
2A 25 . B 535 53 A "2l AEE (W0, 4/Ti0,) o Azl tia] 7]s s} .
, ) BAE Zgant =7 34 (20 eV, 10 )& E& 450 umoleg - ' o h "' ¢
B8R FAE AN F ow | AlduyA] okl A3g).
4. 3= 53 (KR)
==
=

M3 : KR101234517B1
Badl AbshE YA Az iy
25 . B odge $=dw(180° ¢, 15A17H 3 HEd (550 ° C,
| A AF W0, o =P A (50-80nm) & B3 8=
Weg2AlE Axdhes e hA .
E3 W3 : KR1020210045678A
AL . AN Gad AbstE Ths AN Az 3y

o

B
=
e
2
°
N

25 . 2 5= W0 4o o 7IWE s AN Alx FAS AjbsteEd L, ol
A7)548H4 A (1.5, 40 ) S Bl Yn=PdES AAEH, N0 , 93A4LS 90-100 o] 1L
WS AJ7FS <10 ot

£3 W3 : KR1020240012345A
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AL - =2 B FA Had AbskE AN 45
S 2 e H3H600° ¢, 3 AZH I AdHE EFE SE W0, BHEE
A zsh=d, HERES 88%0]a Alo]E FHAdE >10 5 MR AvtE xS0 A3t}
5. fr§ 53] (EP)
E3 W3E : EPI1775269A1 Al % : €2l Als}E
Uizt Alx By 25
g W0zE Hp(600-700 ° C, Hy % 2 L/min) 2 3 A[A W0, .5 AA
goma FA gxdl qbstE dreygasE Aibskes A4S ddgeth. (Y& =71 50-100
nm) FEHu] L H7IHEA Z8 ok AT
E3& W3 . EP3124452B1
AL . AN GFad Absts 7Nk ol yA] A Alse] Az
25 o] 5= 5EH(200° ¢, 12 AI7h) 7} wlo] A =T} 4 (800W, 5i) S Sl A=
4 Eé.él—iﬂ AbstEd Ed B3 Alsed #g zlo®w, HAHEFS 550F/g oM,
TFHANAHA A FFU T
E3 W3 : EP4019468A1
AL 3t A Fad AbskE S2E
25 . B Uwe §vidy(180° €, 18AIZH I Eet=nt AHEE FE om57]7] xHd
98% o] AdES 2= W0 4.0 It ZHE AxseE WHS AT
6. =53 (WIPO, WO)
E3 W3 : W02015188299A1
AL " 2dibsts 2 Yeg sl do] Ay
= oy 1,(5507650 C, & 172L/min)ol s Ao gA =A7)7b
50780nm Q1 WO0,. .5 AAst= Yx EF B2l AStE( W0, ) 2 "' s
Azt WHE JhAskEH , ole 2AFT 2 FFHvulo] A gstth
E3 W3 : W02023123456A1
AL AN FaE AsE ez 3 Wy
2E . o] EFE Zebant 723F 3A(15-30 eV, <10 s)S AFgSte] FEn) F8o] 480
umoleg = ' « h = ' 9l Y= (4o] 100-300 nm) & AA3E W0 4.0 Y=FZE
= et HS AlQbgth
E3 W3 : W02024087654A1
AL AN HaE AEE A 59 Az
Z2F . B ayge A2 ArEkehE $39(<50° ¢, 2V, 1 A7 )S Fa) £ 7] Al o,
Lo AFE Axsked, A7IA Az " A5 AL 650 F/golil Ato]E FH
Y100, floj & olyA] A7 Al % gairh
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CTIA GROUP LTD
Blue Tungsten Oxide (BTO) Product Introduction

1. Blue Tungsten Oxide Overview

CTIA GROUP Blue Tungsten Oxide (WO:.o , Blue Tungsten Oxide, referred to as BTO) is produced using an
advanced hydrogen reduction process and meets the testing requirements of GB/T 36080-2018 "Characterization of
Nanoparticles in Nanotechnology". WO:.s is widely used in the preparation of tungsten powder, cemented carbide
and high-density tungsten alloys due to its dark blue powder crystals, mixed valence (W ** and W ¢* ) and high

reactivity.

2. Blue Tungsten Oxide Features

Chemical composition: WO2.o (or W200ss), blue tungsten oxide. Purity > 99.95%, with extremely low impurity
content.

Appearance: dark blue or blue-black fine crystalline powder ; WOs octahedral structure, containing oxygen defects.
High reactivity: mixed valence structure, conducive to hydrogen reduction to prepare fine particle tungsten powder.
Uniformity: The particles are evenly distributed and the bulk density is moderate.

Stability: The chemical properties are stable under dry conditions.

3. Product Specifications

Type Particle size Purity Bulk density Oxygen content Impurities

(pm) (Wt%) (g/ em?) (wt%) (wt%, max)
Micrometer level 10-15 >99.95 1.5-1.8 29.0-29.5 Fe<0.001, M0<0.002
Standard micron  15-20 >99.95 1.8-2.0 29.0-29.5 Fe<0.001, M0<0.002
Coarse micron 20-25 >99.95 2.0-2.2 29.0-29.5 Fe<0.001, M0<:0.002

Oxygen content Theoretical value: 29.03wt % (wo2.9 ), actual control range: 29.0-29.5wt %
Bulk density 1.5-2.2 g/em? , slightly increasing with increasing particle size, optimizing reduction efficiency

Customizable Particle size, purity or bulk density can be customized according to customer needs

4. Packaging and Quality Assurance

Packaging: Sealed plastic bottle or vacuum aluminum foil bag, net weight 100g, 500g or 1kg, moisture-proof and
oxidation-proof.

Quality Assurance: Each batch comes with a quality certificate, including purity, particle size distribution (laser

method), crystal form (XRD) and oxygen content data.

5. Procurement Information

Email: sales@chinatungsten.com
Tel: +86 592 5129595

For more information about blue tungsten, please visit the China Tungsten Online website ( www.tungsten-

powder.com ).
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