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CTIAGROUPLTD
High Purity Nano Tungsten Oxide

Nano Tungsten Oxide produced by CTIA GROUP LTD has a purity of >99.9% and a particle size
of 10-100 nm. It has excellent photocatalytic, electrochromic and thermal shielding properties and

is a yellow

(WOs) , blue ( WOs=.9 ) or purple ( WO2.72) powder.

High Purity Nano Tungsten Oxide

Project Details
Product Purity: 299.9% (optional 99.95% , 99.99%, 99.999% ); Particle size: 10-100 nm (customizable); Specific surface area: 20-
Specifications S0 m?/ g
Performance High purity (impurities <10 ppm); band gap 2.4-2.8 eV (WO 3 ), infrared blocking >90% (WO : . s ); photocatalytic
characteristics hydrogen production rate 450 pmol-g = ' - h ~ ! ; transmittance change >80%, response <5 s
Application  Photocatalysis; electrochromism (smart windows); thermal shielding (energy-saving glass); gas sensors (NOz2 , NHs ) ;
Areas energy storage (batteries)
Store in a cool and dry place, sealed and away from sunlight; avoid inhaling dust, wear a mask and gloves when operating,
Storage safety
and dispose of waste in accordance with regulations
Package 5 g, 25 g (laboratory), 1 kg, 25 kg (industrial)
Minimum order: 5g (laboratory)/1 kg (industrial); 3-5 days for delivery if in stock, 2-3 weeks for customization; worldwide
Order delivery (DHL/FedEXx) .
Quantity For large orders, delivery period must be completed after the contract is signed, including application for dual-use item
licenses.
Advantages 30 years of professional experience, ISO 9001 RMI certification. Support flexible customization and fast response.
Impurities Limit value / ppm illustrate
Affects conductivity and optical properties, requires pickling Purity benchmark: Applicable to purity
Iron <10
or magnetic separation control >99.9%, ultra-high purity (99.99%) has
Source: Sodium tungstate, affects the lattice and lower limits (such as Fe, Na <1 ppm).
Sodium <5 . hod: ICP-MS (<1 nob
electrochromic properties, removed by ion exchange Detection method: ICP-MS (<1 ppb),
Tungsten ore is associated with tungsten, which affects the
Molybdenum <10 o } Source: GB/T 41336-2022, American
catalytic activity and needs to be refined and purified
Elements, Stanford Advanced Materials.
Source quartz equipment, affects particle uniformity, o
Silicon <5 Application impact: Fe and Mo affect
requires high-purity equipment
photocatalysis; Na and Cl affect
; Source container, affects thermal stability, needs to avoid st ©n e B it
Aluminum <5
Sopannation semiconductors.
Affects the stability of the crystal phase and requires Control: Precursor purification, high
Calcium <5
precursor purification purity equipment, optimized reduction
Reduce catalytic efficiency and need to be purified and PTOCess.
Magnesium <5
removed
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Project

Copper

Lead

Carbon C

Sulfur

Chlorine

Details

<50

<20

Affects the performance of electronic devices and requires

ultra-high purity process control
Heavy metals affect safety and need to be strictly controlled

The source is organic matter or reduction, which affects the

optical properties and needs to be removed by heat treatment

Originated from sulfuric acid, affects chemical stability and

needs to be cleaned and removed

Source of chloride, affects purity, requires rinsing control

Procurement Information
Tel: +86 592 5129696 Email: sales@chinatungsten.com
Website: http://www.tungsten-powder.com(product details, comments)
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AAES dAa o] ¥4 A FAok=9 Yo HAHFYL 1947] FHbo] T o] Aof
318 A 7)ol WA AA EHad A3lEo] td A3t Ha dAAEAE

q
Roscoe o] 4 ghel HAdE Fa3 Ao, 1o W ofFo A A=z
o] 3}&kA} Robert Bunsen & Bunsen HUZ
0 ASst s F=7F 5% uekd

] o
¥k kA FRolA v gyad AbslEo] A S
= 5 o

o i

%
FLA71IL, 5007600° C oI W0, 0] SHEAQ] AAS wAPom, exo] we A W
H2(600° ¢ &= A, 800° ¢ & HIA) S VFIAFUCE Folde o Ea
AstES ofF V&Y AFoz AAAZFUN. IE W0, 7F B
AL Jdoka AFPFU o] ofelro]E= 1920 A AUE dHE
kg gad duES Axst7] e W0, 05 AR AlZetd A HSHASFH

Al W0, 9= AR A7)17F A3 (2F 207 50um ) £X=7F oF 97798%0] B Fid], o=
B 7rEEe] Ha&Ad ZHE (WA AB["F 6 8kWh/kg) & Q1 Al AFUTH
Moissan & H3F AH ZHACA A W0, 09 HEAS Al pH < 204 &3] w7t

S gRlate] A A A Lol g o]24 ZAE AAIAFUT

3]
30% =oli £EE 99 LA =95
=

W0,. ool ®gt AF7F F+=2 waE &
EN

5
Fol WEe QAW vherlEolds Ade ok
S48 gk Tk 1950 drjel 3 Rl

AberA=l, o=
A glasto] Wo 2. 3 9

24
i AY LZE o TUS VED Bk FF ARE 0.5 FF %lA £0.3 T3

20 A7) olF arl&e] 7149 WAL naE i Gad AfEe] BHe 918
uppe] EgkrUTh 2000 o) F AFAEE FAWASLT ¢, 12 e 172

MPa), 714 SZH (cvb, 700° C, 70
1z 47]1E 507100 nm ® Fo]il H
WHske FEw,  dAriEs
BHolFHUTh 2005 W AR ZFT)

oo ool
N
N

2

A4 5 o Ropld 2 gAEe
Kol

U W0, 09 FE=w] 54 AL F80)

re
-4
o
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300 umol *g™ + h'o] EEslo] mlo]a & 37 &9 50-100 umol + g ¢ h'E
AR S8t A Eow HudSsUth CTIA 188 1990 W FE] AFste] ~8l A Ak
Fogon olgjd WIS EAFPLFUT. 2010 d o]F Ynr]ES =Yste] Azk oF
500 =9 Y W0, o5 AAFSEe] =Wl Al 20%E AHA U Th

Ui 2L W0 o= Aes FEAA BRE olyRl &8 Eok= Fuiduynh 2010 A
WAEA 2 S S (MIT) o] A= Wm0, 0] WIEAY (2.4-2.8 eV) o 7RAIFA Fol

Agetal MERZ107° -1077  S/em7b oldA AR &8 Fokg ALt AS
HoFlsyrh 2015 A 5 9 S%A Ayas %A}Ei E e B AE=
W0, o (M= 2F 10'°-10*'em™) 3 el
A AW ATdsyrh W
60%) 24 Far o] Hoks Axstal Utk 2018 EU S “Horizon 20207 Z213L
W0, o5 7IHEo® JF & T3 TaAEC Aud AdIer, A3 RE A% 4
AAPES 1,000kg &2 53, o= AA oA Zopell Ao HAHE AT T

o5

A Aol ERE FAGIEEE A AA NS

1R Y BaE AbstEe] iy 34 B Ve wHAE dRs #do)
AFHrTh 2010 o] A MAACRE HA AU FLIt FETIHHA W0, 00 FHw
540 9y AFHAFUY. dE £, T HHUSEE Yk W0, .5 AHEEHY
A F7] FFE(voe) Wl &E& 9% FEv ZHS MRSt o] IZ®HE
A7IHA Eokel] Agro] AntE Q9 Al WS FHom, 2025 A= AA A
TEZE 10 o G olF AoR odgyrh CTIA 15 ugte] FHe F3
vtolA 2T Hx Y 7ES et oux] A&H|EE 1.5 2kWh/kg &2 Folil HHg
A 127w G5 EUTh o2k A dAES 1 UnE 2 4hstEo]
19 Al719] 38td so)4el A 21 Al7]9] Brls AAR BHgon, o]EdA A=
FHE BgE AN S HoFUh

UebdUT olelek AbstES AR Fx, B84 B gEhA q” :LFJ

S, W0p (R AESEY A,
54 o] 3 S8 AHE

L2.1 AR Ad/34 g2 AsE/34 g, (ISR, wo;, 34 ®JAd
ArEHE, YTO)
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W0, &= $Hd3d] Abstyl ®Hawl SFER, Aba-w 2wl vl go] 3:10]a o] Aba T
20.69 T %YUTh Q¥ FA e AspNeoln, AA FxRE FE WAAA (P /c,
Tk o), A} AFE a=7.306 A, b=7.540 A, ¢=7.692 A, B=90.91° YU T}. W0,
=AY oy A= 2.673.0 eV olH, Zg A& FF 8 (FFd oF 400 nm) & Zte WS
MEAD MEAYUT. 1 PR 38 B3 BE 3% BEAYRE AZE W ¢ ZHAE
FAE 3 Ad WMEYIRE, °F 1473° ¢ 9 I vie =& 9 PSS THAL
Aom, oF 8X10 6 K -~ '¢ IWA AFE 1000° ColME F+2F FAAHS FAT &
AFHT

Wost= AWbAo® otwy vtet YaHO|E (APT, (NHy )io [ HoWin0sp ]+ 4H,0 ) HEE
)& &7 FolA 5007600° C olH 24ste] AzFUC Ao A=
2ol AW 2% Ao} AT (AL +5° 0& FAste] HEdd Az A% W0,
U3 E&as Aol duth 1870 Aol 59 sEase §@ g
71 98 B2k A4ske] W0,E AHe AZRAFUT = AxE dd Az
Holo A HlZHYUTh 1890 Aol 1] IAIE L o2 BaEl B Aald] HLalo] Fi
goe Eg WO,. o= A3sle] HA gHxaeE AdEe] AgA= AgISyTh AR
Holl 2w Woso £E=E 99.95%0 ='st 4 lom EE (o Fe, Mo, Si)
20ppm ©o]st= Aloj¥o] FFuj gl A7

Wos&= &8 okl 7WkS mpAdSFYTE W= oluX = AL SlellA =2 FEu)
1 B Ao

PR Eal &8-S 9%l g
_]

NO, & HAFUT Wos= dzeld 274 (oH
&3 H <0.05 g/L AU

Woz= 20 AI71 Zell AIFEAFUCE 1920 Fdl W= AUd dHUEZGE) S W E
Abgstel AZE ofF 500 =0 WaEl SfolojE A=, o= £ A wAS
FAPEUT. o] FAL WS 7000 € oM EHEAA £k oF 99%9] HaE FEE
Arbeks AYdUth 1940 ddiell= WosE 27 & Azl AR e, ddd g2
T2 £Ee T A=090 Ryl HFHAJD dFe vHSsUE 21 A7) o),
FEv Eokell A Wo; o S0l FHS wa lFUTh 2010, 5 AFEe A9
stoll Al W0z & EEl Al kA A4 &8&°] 200 wmoleg™ ehto] ©Ebal, FA AA
AES 9F 100 umol g™ «h7o] Tt HuFHFYLh o] g Aldl: Wos7F ©HaE
A Akze] Tz zAlelw, AHS B 2 750 U FHEL HelFUT

1.2.2 £F BH&H, W0,., (EF Y&d 43E, BI0)
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W0, o= ©] Aol 34l A Pk At H]

19.0-19.5 wt %o|u, Atx ZAo=m A5 Ao g
ARG A (Ppy/n) 0] 2L, AF wi7RR o] o
c=7.670 A), WL 2.4-2.8 eV & 7Adta, 7FA1FA (400-700 nm) F5ES 70—
80%YUTH & Wl B=El AxFe] oF 10-15%= +5 AFS} AdEf (W) el AL,y A

absh e (et ol dFyth oy s =3 Absh dEHle IEEZ(107-107 S/em) 9 EW
A4S FAAAYL Ata A dxEE XA FEA BFHEPS) o2 SAAS u of

=
10'°-10*'em™ 2, 5w 2 A7|sed 5E4ES 24 FFAZHUG
W0, o= FE W0, T APT 2 F22 3UAA dEd, dykziel 39 xAe
600°750° C, H, %2 5 10m*/h, Z12]3l 274 AJZF &9k AAYdYy. Aol A

Aha A A4S %, Hy, ¥%, 2gar Al ARl o =dguyrnh o
W0,. ., %7 800° ¢ = Azeld HA A éﬂﬂﬂ&, W03 550° C o] a}loll A
FAFYTE 1890 el HY sstatEe] o #A WOE At HPFEE
AREste] W0, 09 A WAS 7ISEUSY S S E H, 525 20730
vol%Z frAsfor gl 20 A7) Fubol] w=te] i"éﬁlt— ol TrE3}ete] g
SF2 A AAERAEY, A S oF 1,000 =, oUA AB|FE oF 5-6kWh/kg,
A4 sk ARE £0.3 T %S Th

O
o
o
rilz M

o

Ui 2AY W0, o= 21 Al7]el €741 dE o] FAFYTE 2000 Ao o] ol =
S (180° €, 12-24 A7k, <+ 1-2 MPa) ¥ 7]4F & (CVD, 700° C, Mo 7} Ar
/M) ol FFE olFAon, 42 A7|= 50-100 nm, HIEHALS 10-40 w* /g AFYTH
2005 1 dE AFEHLS FIHOE W0, UxYAE FEA=UH, FHA dde
90%A 3, TEM H24 Ay Ax =7 Bxol ¥F HAE= <10 nm F5YTh CTIA GROUP &
SHAZE Fal 100 kg/vix S EA4 6“011] A s HAE +0.1 wt %, %
>99. 5%, & 85%, olUA ML 2-3 kith/kg &2 ZAFHFUTE vlo]aZuE o] &3
T 71Ee NbE NS 12 AR w@hEete] WEA st TS HoF U

W0, o= THAITHG S S 7HA AL lsUTh F50) EofddA 4 A4t &2 400-500
umol = g7t «hte =EE 4 Qlom, {UIE(d: EFQ) Il &2 95% o)A, ke
£ AeE 9 0. lmin' YUtk A7 DEo] WMEEL 85% o, 9 AP 5%
Hgh AbelE e 103 oo R ~ntE g o raFd ol AHIeych oA
A Hofo| Al H|AA LS 500-700 F/gol o231 ¥ WL 40-50 Wh /kg &2 7]|&
s Als(d: ggeh 200-300 F/g) Brh 53yt o] 7k AN E NOE AAsHE
A=7F 1000 Eakar, WEE AR 8 % w|wh, HE A= 1 ppm MTFIYTE o]
Edo 2 Qd] ViA AT FobdA FERI lFy

W0z o= 20 A7) Fubel o] EAMGUTH 1050 Ful AL W0, .= FA A o
200 ES Gad RS Bl 7] AY G A=A GERen, Pad
U Uk 7] FARE el IREUT, 21407] OIF W 1€ phAN e

]

H =

w=A FfEdsych 20159 v 7]
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&2l Rl 4 ol
SE=FY . A (40750 USD/kg)JJr de wPel o ARE M fAHo=
Adeigich 2018d = AT E Woz oF TR A FA o] Agshi AEETE 20%
s/hva Basty R FAEE BoFdsytt

1
2.3 eV & 7;#0}11], ﬂﬂ % 2 60%E 27}%44 EH{— A s B e
oo =oF (o] 200-500 nm, &7 20-50 nm)o]W, H|FEWHAL Ho] 50 m*/golil, EW
gge] Aste FHvl & Bkl AUt gt 2AEe 5 Ha7) 680cm‘T«L
820cm' o] EA5tH, o] Atk Adte] HF REE Ukt AL HoFuytt

W0p. 7= 7507850° C, Hp % 10715 w'/h, Wkg AIZF 375 A3k 2 o] B3k gl
Z7ol Fagyrh 19209t £¥ H}IAES a
Azxgor, o] 7k 1007600 nm &1 whs o] FEjE 7153

|

syt

THH = oF 10:1ds5HTh 2000 dH] ol Fell= & A AddE FEANS F
Ui id W0, .5 S PeH, def Alo] A& £10 nm dUvh. A2 A D= (o
10 21 en™) GEol Fu wgolM 53 dvs TIFUY. dE 5o, = Zdle
b AaE AEE W0sH T 20730% O} 250 mmoleg T ' - h T 'ell ©dbal, A AYAE
82 2 150 umolsg - ' < h~ 'Yy}

W0z 72 = @ FAAC] HWEFUT(00° C o FelA Wo,= HA WEg). oz A i
&0 AFHUE APl = "Had Z22 ALe diA AR AREEUT A
T B2 2 fEdd 45 2x=E FHAAYG(F 15%). 1950 d el w=

BIAFES W0, 725 WO, o= THAISFH 3L Al =FAIRE =& AAE H]E(50-60 USD/kg) ¥ 3-4
kWh/kg o] olv=] Z2n|2 <) g TR k5 th CTIA GROP o] A& w=w
W0,. o= 54 Ful FAldlA voc 3 &&o] 90%el EYeheE T FAlHol ARk
BAA 'E&E oJHds] HAstEo|oF st H]-E2 40 USD/kg FIWFO 2 Yool gt}

W0z 720 &8 A= 21 A7l Ze 7FEstEdsyrh 2010 | @5 ATES T
AN WO, 5, =0l =7 120 o]l Z28le] W0, 09 100 K.t} % &1 St
AZEE <6 Zehal RugFUTh 2o Azl oyt M AR Akl @AI7L
AFULE W0, 0 A AAl AR Ak %5%E°i»4ﬂﬂ*w45%l =33t
T2 g S % v I®R e 55 Fopo] ARggYTh 20159 4 V9 E

=0
=
W0z. 725 AHE8Fo]l t&o] 95% o]l v AP S JNLste] Hie| Q. ofgh Fofel A e
FAE G Wel g o
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1.2.4 B8 o

>

B J2d ASE, W, (BEE H2d AEE)

Off

Wo,= AFA-H

(e}
wajoln] g

@ |
jul

.

g H| o] 2:10]x A& L ok 16.03 wt ¥PUch 2 = Qo
E 19] 7} e AbEgs AstEduUnh. AA FRE WA A (P2, /c) o)
A} vl a=5.57A, b=4.89A, c=5.664, B=120.4° %Mt‘r. ‘%HE%E% °F 1.8-2.0
eVolal A== 107 S/em 2 w4 BA 7MEUT 72 3F EAgR d49
W0e ZHAR FAE A& HEAIAYUT A A2 vl o AEs oF 1022en”
QU AL Fxo FAL XRD BAS B3 FelEdSsyTh

W0,= 90071000° C oA W0,E FUA7]7] 98] 2= Hy(020 m* /h) S Abgsof 3,
WS AR 476 AIZFIUTE 1900 AW %, 5] ofFAES HEA IE ATS
el aRZAA W0, E AHego= Az, F7] FolA oF 0.2 g/h 9 s Hr=
W0, o2 FHA AbstEoteE S FAIAFUT AAA = &l war(eF 80%)
FgAol FFa AS 98 N, EEvt Zagunh AL H[E&S °F 60770
USD/kg ©®], olux] AH|ZHES 475 kih/kg && W0, o9 273 kWh/kg Bt} &R =5 th
1950 Aol 2y AzZE AikeFo] oF 200 =2 W05 WlF Aitste i A= g A v H]&o]
ol o] FeHAFYT

Az Fo @A) F2 AREgYTh 1950 dd w= AdFEHS W05
A (1072 S/em) Bt} 9538 AEAAS 717 A8 A AL s A uh
500 ol E-3}ato] 4 A7 2] 2000 wjol B §J’& #okHUTh 2010 A
= Zuj oo A WOH AAHo] AFHo] co B3] afo] 85%dl HItw HkS
E=7F 8000 € o E=gd@syd. ey Alxrh ofda Absrh 7] wiEel AA
|52 5% wv ?ME} W00 Atk AWE AlgHolm giREe] A= APA
Aol HE AFULE oS 9], 2015 J=9] 3 AFEHLS oF 8% =S 7
= Aol wo, & A&tk Biaglsuth

El
rlo
}]n

1.2.5 LAX YA A3tE, QAR YAHE, W02.5 (LAX 2" ASHE, 0T0)

19.5720.0 %—Bk %Olﬂﬂ, ?—%‘r*ﬂfﬂﬂ EE—E SUAE gy o] A 54 Aba dE

A
Hjde] o) gk 7FAlFAd (4507550 nm) o] A EA Froll o3 AP YT

i)

2
oy
BN
rlr
ol

T

37 A (P4/mmm) ©] 3L, AR} w7/l M 4= a=5.25 A, ¢=3.89 A, B=90° oJt}.
Wozok MlwFE w, A A Wi oF 1020 en 2 A4Sk, MEYS 2.8-3.0 eV 2
M F4ES Hd 85%ol AW AL FFE2 30%e Edetth dFH AL
10-30 nm, =W =7] 100-300 nm)©°]il, H|FEHAHL 30-40
& =905 ath). 2 AFEHL 270 cm™ (WOW 5F) 2
ol ¥|aE5 HQIth

T4 Jad A3ES Ax ¥4
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14 500-600° C ol A]
g3t} 1935,

[
£
9
i
ot
ol
e
o
u}
s
T
&
alt
Ip
o,
[>
=,
Mo
=}
o ftlo
>
d]
) i
offl
2 ig
o N
i 2

=9 AES AU FakstE I T3 g bsEe ke TS AS
AL XRD = (001) AAHo] -4 wjgS 7P IS BolFAHUTh 2010 Wil
-4 e A Ax7E <5 mml FE Al FAES GAAFYT AR FE AA
QE wade FE=m 0, FY EES 180 umoleg - ' + h - ' (WO;ET} 15% =8)o|
Tt A Fyrh

1950 Aol 2] A= AREEAIL(0. 1%E H7lehH FaES 0% WE 59,
1980 ool H7IwA) 5ol WAL AFUT (A E& 45 cn’/0). 2018 Wol A B2 A
metare]l g "ol W0pg3 WmAIES ARSIl AUIE AR5 AlFste] 7R
FHE 9%, oF FE A0 2EF 2A4ISFUS AYH A=z WEe o 35

USD/kg (Zg}=u} AFSPH LS 2.5 kith/kg 28)o]l3, A AA A7 AL oF 2 000 ES =
T2 A58 78 60% 2A]) 9k taEdo]l ok AREEUY. Iy Alo]lE b o]
F-Eato] (A&l 5000 3 ol F 30% ) FAF FHel H&sh= d Ao

2021 Z=Het) ATLEL W0, . g/ 18T o]E2HETS st TE o] HlE e
o2 89S 650mAh/g(EART  T0%  E=L) ol o039 m=
ZY3 A AL ANREL) = W0,9] Huld Add F4 EAS F83t HY duyx W
Foo] 88y Dal= AR &3 P =

o4 el TS Wtk 10,
ARE AFFUT 10,5 AT A
B S g0l A,
st Aol He A Fmo| AHH
Qe vHYT W0k AEAL Wowl B el ALAHu, W0, o= S (10750
A% 2 58 A2 ol Ha AEUTh W 0, 5,9
W0 54 Aueled B waAe AFFUL o AL 10,0 FHALE T 0
g &

oft
=
o
=
rot
=
=
ShA

>~
tlo
k1
i)
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P& FA AEHE HE AE AN A=, Ad, B2 ok, 1
o Al

goul s dgel FA o AL AFUTh o AMAAE g Aol el
SeE e gad sz da, A g4, 249 7, Al A9 9 g el
e A9 gy

1.3.1 928 34 Aty Fx2¢ 34

F2oEl A AMES o 9AR Y Th

Adetol E (CaW0,) H= &Zgluto]E (( Fe,Mn )W0,) EHE ZE2d 55 W0, 3=
50-65%) F= ;

2) w2k, AHHE, FEF EE ol2uds T3 AAE T A" rdi dRF
(APT) 0.2 AA|, &%

3) AFEE ] Az APT & 2/dste] W05 e o o]F Ut W0,p 9 B W0, 5
Ao

o

5 AMES B PaU RTEe 2AGTO0, P2U stolo], Had v wE v
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LA AzPYUY. 2eE Y B AsES APT oA Had BoE Adss $3
GAS] AFoRA, g & Fokdd A4 ARgFHYTH

H2owl k] AbEe]l A 19417 EE ALY Ry 1890 ddle]l 5Ue HF4
A S &l Exetuto]EoA APT & BAIste] AZF AAikgke] oF 100 =, &4 80| oF
60%°l] Gl 20 A7) 2 Hl=S FAloA B aEl B %%i?& TS gHsto
ZzW 2 ofFg "Hoad BIS oAzb of 500 F ARG UL 1940 Aol FAMY o=
A3l Hadl A AbEo]l FujEe] d AAl Akl 1¥F BEoR Solwtal FE Vb
s|go] 80%= ST7FAFUTE 21 A7) ol Fo& "Had Aol FAAI7E HIoH
AL Aol of 8 v Zog A A 80%E AAWFUT ek v BH2E
AbstEe] e AR AFEY FUPHAE B 54T U 7l 2000 o] %
AlFEIQ o, At A AGES oF 15%] GRS YTH

1.3.2 A+ E YxH2dN03E Ji FA

Ak g ad ks A 3L v 25yt

1) 98 &4

APT(5% > 99.95%, 1 < L wt %5 w31 (< 200 um )3FaL oH (400 ° C, 1 AIZh) 3}
W0z E A AFYT

2) T4 g

B>

W0;= 3] W= (650-750° C, H, 7% 5-10 m*/h, 4-6 h) oA W0, o= H3E™, ojuw] A
S 19.0-19.5 TF %= AojPHh

3 ¥ 2 3

AshE BAE] Sl Al Ny B ske]l <100° € 2 A EH AT YT

4) ¥4 &g

XRE(E4E <50 ppm), A EA7](FEE +0.1 wt %2 A Y=2AY W0, o= ¢
37]—3— 50”100 nm = %olﬂ el £ (180° ¢, 12724 AzbH o} Zgh=ul

W
2L

ol
o

2 Tl sk Ve wAS gy 1950 ddiel a2 8&FE7E Wo.E
ZaNFon, Az Aakge ok 1000 =, ouA AM|EFS 5-6kWh/kg, ®I717F
WS (NHy) 2 oF 50ppm o5 UTh 1980 Wtiols W27 =¢jEo] 8ol 40%
SFAE AL, o] AH|FES 3-4kWh/kg O E FHAFow, wir|7}AE 20ppm ©|EHE
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CTIAGROUPLTD
High Purity Nano Tungsten Oxide

Nano Tungsten Oxide produced by CTIA GROUP LTD has a purity of >99.9% and a particle size
of 10-100 nm. It has excellent photocatalytic, electrochromic and thermal shielding properties and

is a yellow

(WOs) , blue ( WOs=.9 ) or purple ( WO2.72) powder.

High Purity Nano Tungsten Oxide

Project Details
Product Purity: 299.9% (optional 99.95% , 99.99%, 99.999% ); Particle size: 10-100 nm (customizable); Specific surface area: 20-
Specifications S0 m?/ g
Performance High purity (impurities <10 ppm); band gap 2.4-2.8 eV (WO 3 ), infrared blocking >90% (WO : . s ); photocatalytic
characteristics hydrogen production rate 450 pmol-g = ' - h ~ ! ; transmittance change >80%, response <5 s
Application  Photocatalysis; electrochromism (smart windows); thermal shielding (energy-saving glass); gas sensors (NOz2 , NHs ) ;
Areas energy storage (batteries)
Store in a cool and dry place, sealed and away from sunlight; avoid inhaling dust, wear a mask and gloves when operating,
Storage safety
and dispose of waste in accordance with regulations
Package 5 g, 25 g (laboratory), 1 kg, 25 kg (industrial)
Minimum order: 5g (laboratory)/1 kg (industrial); 3-5 days for delivery if in stock, 2-3 weeks for customization; worldwide
Order delivery (DHL/FedEXx) .
Quantity For large orders, delivery period must be completed after the contract is signed, including application for dual-use item
licenses.
Advantages 30 years of professional experience, ISO 9001 RMI certification. Support flexible customization and fast response.
Impurities Limit value / ppm illustrate
Affects conductivity and optical properties, requires pickling Purity benchmark: Applicable to purity
Iron <10
or magnetic separation control >99.9%, ultra-high purity (99.99%) has
Source: Sodium tungstate, affects the lattice and lower limits (such as Fe, Na <1 ppm).
Sodium <5 . hod: ICP-MS (<1 nob
electrochromic properties, removed by ion exchange Detection method: ICP-MS (<1 ppb),
Tungsten ore is associated with tungsten, which affects the
Molybdenum <10 o } Source: GB/T 41336-2022, American
catalytic activity and needs to be refined and purified
Elements, Stanford Advanced Materials.
Source quartz equipment, affects particle uniformity, o
Silicon <5 Application impact: Fe and Mo affect
requires high-purity equipment
photocatalysis; Na and Cl affect
; Source container, affects thermal stability, needs to avoid st ©n e B it
Aluminum <5
Sopannation semiconductors.
Affects the stability of the crystal phase and requires Control: Precursor purification, high
Calcium <5
precursor purification purity equipment, optimized reduction
Reduce catalytic efficiency and need to be purified and PTOCess.
Magnesium <5
removed
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Project

Copper

Lead

Carbon C

Sulfur

Chlorine

Details

<50

<20

Affects the performance of electronic devices and requires

ultra-high purity process control
Heavy metals affect safety and need to be strictly controlled

The source is organic matter or reduction, which affects the

optical properties and needs to be removed by heat treatment

Originated from sulfuric acid, affects chemical stability and

needs to be cleaned and removed

Source of chloride, affects purity, requires rinsing control

Procurement Information
Tel: +86 592 5129696 Email: sales@chinatungsten.com
Website: http://www.tungsten-powder.com(product details, comments)
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Hhd Uk AR B3 oF 42080 2 W059] 4244° Bk oF 1% AFFUth
W0s9] AHE AAa FAo]l EdHEHo] wo A ZAolrt 1.92A o4 1.90A &2 wEHTE=
AdUrh o= &4 X4 &5 vAl Fx 39 EXARS) o8 G PEFUTE W0, 52 ( P2,
/ m, a=12.10A , b=3.78A , c=5.95A , B=94.5° )¢} W0,( P2, / ¢, a=5.57A , b=4.894 ,
c=5.664 , B=120.4° )9 Fx& ¢ Hsta Atx A3 et ¢ =i AR gl o
U dE Eol, W0, (TR 10:1)9 ¥bs EE2 (0100 BHES web A3l
FA o] BAFYTE W0, 09 ATe A FxA IFAAE FASHAE Vs
TAL 5 A s, AR WFELS o 0.5%% W0, 5,2 1 2%E T Wyt

r° rlo m

2.2.2 AtAFA 9 uAly X
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2 Age oAb At 3, Vo xd 2 (EY HWE wel £¥) o=
vtk T3 Az @n A (TEM) ol A W0, 00 A A Wl JFHol dlon zlol=
10nm ")qko]l 3z WX oF 100 ° -10°' em?PgUth ZW Ade (0100 24 HAS w}

XS YHl= 275nm, Aol 10720nm JY Ttk AAF FAA FH (EPR)IA W (g
1.92)9 Az7t #AEHAew, 1 AVle A FF 2
=

= Zo wlEdYY. AR A
A= 90T AAMS Za5 AU NV =(A0/M0) X NA/V, 97|14 A0E=
AbA E24(0.1-0.5 T %), M 0T Ak IR (16 g/mol), N A+ OFRIVIER A4 VE
A7 F-3) (oF 420 A /9] YUtk

X 18 v U A (10-40 w?
. dE B, H,0 SEFH2 W0s2 5 mg/g oA
AAF o) %7 0.1 em® / V o soA 0.5 cm® /

Vo s2 F7FsH) rﬂhcﬂ AEE (107 - 107%S / em) S FAAI AU W0, 5,5 A4
T4 W= (102 em?)7F O AR vk B 72 ARES wEt E7dstA E¥EEa
AFH] I3 Sgo] F7Istal #4do] HAFUTh W09 AlE TR AT A TS
A=, 2 =

A EEHAT 2 BE(102 en™) = € HEAS ZAAZY L

th, FQ 3 A(20=23.5° )= (110) Ao

0.1° Y=oz ol%dxu Zw7} 5%
1:})\6]'1’]‘:}’ gk S 710 em™ (W0 AF FE) E 805 cmt (WOW HZ1x] AT o A
ERZ yaE HoFUt HAis Wo,HTE 10% Ha ¥3 & A3 giE 9k slo]
15 em™ 2 F7HUTE Fge] WE Ao 39 (FTIR) S 950 cm' oAl W=0 I3&
HAE=st™, o 39 HEs b4 FeFo] frAghe web AT 3400 cm™ o] OH
3E 29 19 F73e ey

A
N

FAPAAAT 7 (SEM) 2 A Z7](50-100nm) S HolFaL, TEM & A4 49 94X =
golal, ®W Ago Ax WA 7hZo] 3.8AW05) oA 3.78A & FolH S-S HolFUTh
XA FAAF A (PS) & 35.5eV(WS) 9 37.5eV(WeH) & b W o4f W AE #AEHH,

Werel  ml&2 10-15%Y¥ Ytk CTIA GROUP & XRD ¢F @hwb E3wS Apgsle] Az}
] A (92} <0.014) 9F A3 WE (LA} 5% S FFoz A AAs ] Ay 2
#E el 7Iuke AT

2.2.4 € g 2 A Aol AF

wt % mwre] T FAa7E uE
6007750° C oA WO,. o2 A¥-=
C o

rlr

o}:} 3L

g , ol 2 ¥W F&F59 3 gEdyrh
7] ZFolA 0.05 g/min & WFES £EF W0z( Am =
% X

1
wt %) 2 Abshguth. 850° C ol el = W0, 5, Him WO,R HRHH, ofu] A 3k
A w2 ) 7h e T A AL 2RS4 0s0 A, Aws dess o
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50 kJ/mol & W032] 70 kJ/mol BT} wrgki=ul, ol Atax Agte] AR ouA faE
ghed ok

A 971 (Hy, 10 m* /h) Sl A WO0,. 90 QFAAJe] ZhAsbar 700° C elA 0.1 g/min ©] ¥H§
T2 W0p 72( Am ~ 0.5 wt %2 AZFFYTE 900° CollA Wo,( Am =~ 1.5 wt %) 7}
Ayt 984 24 A3 W0, 09 A= At dlyA WsH(AG) = 700° CollA -20
kJ/mol = & Heolg FEFUuh AFAANAE W0, 725 FASIL He AstE
WA ak7] el 2% (<750° C) 9k Hy 5% (<20 vol%) S Alojsh= Zlo] gt

oz b rt

2.2.5 TZ9 459 #A

KX K=X
AEEA07 - 107 s / em) & FAZAUTH dE S0, Aa A& UEE 10 %en oA
10> en 2 Z7b8kal, FEv] EE&S 400 ummol s g™ -hT'olA 500 m
S7bet™, A7 g AZEE 6 2ol A 422 FAFUTE W0, 09 FIF AR A
et bS] #EE o] Fo] Wos B W0, BT F- gt

2.3 937

I
o

W0, o3 W= oA, MEWE, e, BhH

Ry b
54 mFam, ot vhwvld Assh Ba AP o
A= W0, 00 =2 54 1 &8 okl tid T84

Q% 54, NAH 54, 4714
FFoz Aojgyrh of
& A3 AR g

¢}

2.3.1 HHEZ] o|=R

W0, o] WIEZ] oA 2.4-2.8 eV & W053(2.6-3.0 eV) BT} WL W0,. ,,(2.1-2.3 eV) 2
WO, (1.8-2.0 eV) BT} E=&HuUth V-Vis AFEZAL 54 Zo] 450-500 nm ©] Y-S
HolFEm, o] ZRAIFA Z1(400-700 nm) o]l HEFUh Wi=AHLE Ak gheo)] uhe)
G2 ™, 19.5 wt %ol A 2.8 eV ola 19.0 wt %ol Al 2.4 eV E WolHd Utk WI=7L Tauc
AR AgUTh (a hv )7(1/2) = AChv - Eg), 9714 a = F5 A5, hv
= A YA, Aw Aol AF IY k= <0.05 eV YUt

Aba AzEe AR CA=dielA 0.2-0.3 eV) ofgiel A FEs E=9skal, ol 480
mm oA WE FAE Zbe g SFHEL o s Felgynh. ey 7R )
sty WAYFS W 5d u|ge] £EE Fukste, DFT Al AF AdE7 At
(10" 8 10" 2 em ~ 3 )E FTVMANUYE AL HoFUTE CTIA GROP 9] B AEQ
w2 W= 0] 2.8eV oA 2.4eV 2 ZAH I, FFu] FA A GFE0] 400umol g -
U e h T 'oA 500umol cg T ' ¢ h T~ '® ZF7}eFaL, 7FAFA o] &Fo] 70%l A 80%=
S 7F Y oh

2.3.2 H{IEHH H Jx737] BX
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pm ) 9 HEHA & 1-5 m*/gol Y= H7] YA(50-100 nm) & H]FEH A S Brunauer
~Emmett-Teller (BET) W N, F&, 77 Koz ZAAY uke} o] 1040 m/g =
73U & A7) BxE #olA YA A7) B4 7] (Malvern Mastersizer 3000) 2
AR =™, D10=40 nm, D50=80 nm, D90=120 nm °]3l ¥ F HA}+= <10 nm YU L=
A71E FolW EW &4 T U S7HEYUH. dE 50] 50 nm Y15 mg/g) €] Hp0
& 82 10 um AAG mg/g) Bek 54 o EFUH

MEHAL Az o] mel ey th W (180° ¢, 12 A1ZH) 2 40m? /g UYEREE

714 F2H(700° C) & 20m? /g HFHS AT AR AV e Ao A
S MU Y=Y W0, 09 FE5w §82 vAE =AY (00 o 330 nmol - g
B} 50% B Fi AxEREs 200 S7FEFUE07 W 8X107 S/cm). AFd el A =
SRS BAstL Ao ANES BAE] s 2&T BAECAE 2000, ARE 30 %) ]
hvd 3

.
=
L
—

2.3.3 FHEZ EA

W0, o= YWYz, Yw2s, agla 35S YT SEM A4 Ad, Yxgas
7% (507100nm) o]  HFLE=7F 90% ol YU Y2 Ei= Zol 2007500nm, A7
20750nm, F¥H 10:1 & 7k, LE FAE 100500nm, W AF7|(Ra) T oF
Snm YUToh Y=gkl FeElE Az 2dd we AA-AgYnh FEy (180° ¢, WClg
AFA 0.1e Y s AAsta, 71 SEFEG00° ¢, Wo, TS HES

=
ek, % dEal

= 58 Fofd 9FS vHUY Y2z o] HEHA U /g FEw WS
AgsiH, EFd 8 &2 95% o] durh FEe] F WS (85% o) 7w A
S o] gyt . Yedate] B2k odyA] AS AdTdU (R -8 700F/g).

AAANAM = S8 Eokel wel e AAES HA s oF Sk

W0, o0 X3k &AL W 5+ /W 6 o] e} o]FolA BT W-Vis 4] A
ﬂi% 600-700 nmoll, WRAFEE <20%, FIHEL 10wtk wHA, W0,9) w@A F4

< 400 nmoll Qo HEALES 50%]UTE W0, 5,2 HERA 3 A= 700-800 nm o], W0,9
7&1“—“1 3% »800 nmoll AFUTh FH 542 A A7]e] weEl @Ekddych 50 nm
A2 FHEE 10 wn PR FHFE=RTE 30% wHUch . oxmW EZgpaE Iy
FI(SPR)E Cl&) 3= Zo] 100 nm & F7FgY ).

1 Elop
y b

de 54 g ool &8d & AFUY ZrtE AR9dA W0, 49

rot
olo
oo
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WEEL 85% o], Ao &2 90% ol dolH, HZFu] WkESoAl ZFA|FA %*}F%E’_
80%, T4 A FEES 400 pmol « gt < ht olAAULH AR AN E =FH (o: Ni 0.5
T % EE YA A7) HAS (B0 nm) & &3l FI aHRE FFA Ak FYT .

W0,. 09 GAEEE 5710 W/ meK (300 K) & W059] 15 W/ meK B} v5Uch | ¥i= gt
A BEE AR Agtel ok g sfElo]o] Abgko® IS 10 nmell Al 5 nm® AT TH
dWF A= oF 7X107° KR, HAA(257600° O 2 AT W09 8X107° K Ht}
oF7F WrHUYh HY9e 0.4 J/ geK (300 K)o, &%=7} Fr4gto] waEl 0.5 J/ g K
(600° O) &2 Z=7FgUch. d8aAFE 9F 2X10 ¢ m /s & W09 3X10 ¢ m* /s Kt}

QA B4e Ahpel YL WMAYY WL APEEE 3L T (<6000 0ol AFen,
QAP AFE B KD, 6100 K Axel BFY S wATI
AN E T2 54 A8 750° ¢ o) del AFEE Ao Fuvk

2.3.6 71A14 A4

W0, o7 Uik oz A om, A=w ¢F 8 GPa (50 nm YAp) o]iL B AF=
150 GPa = , wlo]aAE 9] 10 GPa 2 200 GPa KT} wHUTH | Ux 9o AE=
Aol Z71etar FH A K 100 2 MPaem “(1/2) (10 wm )olA 1.5 MPa+m ~(1/2) (50
m) 2 AU 3#W AV Ra)= 510 nm =, wpE A50.370.5) ] <GS
EEASI=

;

AAH B4 A7WA WE(6,000 8 o AelF) o] vwbmAgs ge w g8
Bopol AU AANNE BEI(: sio, BB Ea QL FAAA
Gk

W0, o= 1073 -10"% S/cm(4 ©HH O Z W03(10™° S/cm) Bt} =31 WO, (107!

=2 4)
glo] FEE S7FAIZ1AL(10'8-10' %em) OB

S/em) Bl vty Aba Ak ) =
0.5cm?/Ves QUTh FH&LS F 20(1kHz) &2 W0s2] 30 B} vtow, A BIES
72 A 2,

olelgh A71A EAL duA AFMIAFHEHF 700 F/g) 2 AN (FHF A B8F) &&
ool Ayt AdAldAME A7A AHe FEE s AT "EE HA IS ok
g,
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A W oA S

EEEEE

B
o

=

p

=2

>

rlr

=

N

O

lo

b

o

_12i

A

offt 1>
=2

2.4.1 43} AH 2 63

W0, o2 E3F b3} AFEfOl W St /W S+ (W St 10715% AA) = WSS A YT KPS

BA A, WoAr I 3= 35.5 eV(W 5t )9F 37.5 eV(W ¢ ) Z Uy, AkA 3EFo] 19.5
wt% (12% W 5* ) ol Al 19.0 wt%(15% W 5* ) = 7+A3le] whe} v go] Wets= 2SS HodEFyu)

o]= 0,(>600° C) 9 ¥H23te] 0.05 g/min @] &% ¢ AH ~ 50 kJ/mol o] HE2 W0,&
AU Hy(700° )¢} WkE-3le] 0.1 g/min &) £%¢9 AH =~ -20 kJ/mol o] &L=
WO0,. .25 A AU

i3 g4 S Aes ARAFYT FEFw & 28 282 400 wmoleg™ +hT
ofelm, N0, Absh&E 90% ol YUtk AFGAlNA = Abst AEIE FASH] 9@l
W71E &8 oF Ut (0, <5 vol%).

T
{0
==

4

fl

& Aes FEAAUY. 2% Tras g9A(TPD) w4 A
10715 mg/g(25° C), (€0, 5°8 mg/g, NO,= 8712 mg/g ¥4t} FTIR
B2 Ax 3400 cem™ (OH), 1630 cm™ (H,0), 2350 cm™ (COp) ol A 337} el &2

FEHE FEEFUY. Aba AT S 288 FUHATIEd, dE 59 %-?—a’iu
& WOH 60%l Al 95%= Z7Fgl5 U Th

=
e
e
f
oX,
o 4z
e}

W BHE 7hx AN ZE > 1000 % E6] 8 Fobel ATk Yexs
EW Eobe VAR AAYRG 350 Fe FH §FL AT

243 AEE 2 A7|53Y &

oX,

W0z. o= 107-1072S/cm ©] 32, kA A2 F7F AAE =Y, AEe] F=E 10'%-10"
e YUtk =g AGHAFH(CV) L 0.5 MH,S0,01 4] 0.4V(SCE thH]), 0.2V <] ¢ v =,
SmA/em? o] T AF HEE JERde] wE dx dEs veEpdUth d7)se duda
A EIS) o2 543 da A AL ( Ret )= 9F 50Q 92 W03 200Q HT}
sy

o my

A713ket A EALS oA AHMAHELES 500-700 F/g, AlolE 9 10*3] o)) @
A71AA (&5 AF 5% HTh S XYY A= A7E e S 28l
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Ast A5 FHAg}sloF gt
2.4.4 Y23 2 334 A4
W0, o= M B (pH 2-4) oA <A, L3 HFE& <0.05 g/L(0.1 M HCI,
25° O)JYch <ZEld I3 e >l0) oAM= o e fIEv, &3 FEE 0.1-0.2
g/L(0.1 M NaOH) U th. 7] B3 (25° C, F% 50%) A A3} 2= <0.1 wt %/ do]H,

By Al dgo] Fagyrh a2 (600 O) ol M= Wos= HAl AstHER 0,0 =EEA

gk A A=

o
2o
=2
2

W0,. o2F =W 7122 (0,, Hp0, CO0,) 9] Az 2L W09 7S FHAYY. 0,& 600° C
ool Al st E /\]Z}éh H,0 & 25° C(15 mg/g) oA &&E™, €0,= 200° C(5
mg/g) A EW BAAS FAdFUT olelgt FEAE&e 7b A (0, TE >50) B
vl (CO AFsh& >85%) %%011 4849 F =T AdFTh

EA

2.5 Y=g Ao vX= 9%
U 83 W0, .9 TS 9% A a4z, A7) a3, ®4d 8y, He 3,
+4 7}3*4 4 T%Xﬂ% Fehgtunh, B AMoME Yk g3t WAYUSI AAFHA

2.5.1 37] &3¢ B3 7]t

W0z. 9] Y=mH =7](50-100 nm) = YA 4% &35 FEskal, MEHLS vlo|a=Zn]YH
oA 2.6 eV ol 2.8 eV(50 nm) & F7FFUTE PR A7 (K=0.9, r=1.54 A)+=
Scherrer 321(D = KA / B cos® )o= AxgEUth W &= 89 FHEH (10-40
w/g) S 7713, W QA BEe %10 wm )olA 20%(50 nm) 2 F7HeU )
TEM S ¥W Y9x=9o F77F ¢F 2 nmo]al, BETE A3 ZW YA = 0.1 J/m oA
0.5 J/m & F7tshe HolFurth

A7) a3 4 i"(GOO—?OOnm, 80%) ¢} sl -l (A 47 10ns W] 5ns) & FHAIA

2.5.2 A% & AAYUEF

Ui &3 FE0) EE 0400 wmoleg ~ ' o+ h T DS FPATL, EW B4 H9le
712 Qe AA-FT A ol 10 nsCL HH)E AFHUL A7 AN WEse
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J{m

)
J

ofN

i)

70%(FFo] A Z N E] F=F) A 8%=E =718, o] A A7 1 wm A 50 nm &

ZolE57] Wi S A 5 22 dHFHUY. duA AF e SHA
H A A L2 200 F/goll A 700 F/g & Z7}sla A8 W% 20 Wh /kg ol A] 50 Wh /kg &2
T7FY Tk o= ek A o] 39 FUker] Wi gyt

Az g A A o W0, 09 AEE AYEEH , Yx2AY AHse

nfo] A Z A Aol Hls] 507100% FdH YTl
2.5.3 & 754

U 2719 W0, 0= S [(AEE 107 S/em), vt Y (& > 98%),
aEa G AR T) wokllA FAHS BoAFUT 48 59, 4
71 50nm WO 00 R 2 10%) o dolw, 87|78 Fd =W A
AdES v 1% UTh FAE el W= 2de FHIBV(EEA > 10 AN E

b

2 SR WAl Awste, AEr A= 20 mv (ko] AZAE FFE)edlA -10
nV(GemE )2 "oldunh AlE A9E -30 mV 2 Eo]7] HsiAe B2W
PEG FE, % 0.1 wt %°] Fa3IYUch zAx HLS kg & 40 USD(vlo]a=mE
FE) oA kgd 60-70 USD = F7RUTE H[E HiES A8 FEHOIUA 2MEF 12
kWh/kg) olt} 5 AR (& 90% o) S FHAgsloF FUch A SHolA
U= YPa= 600° C ool Al gA AbstE B 22 (25° € w]¥h) oA Bgajof gtk

E -1 WSt g gstge va

W05 W0,. o GgA W . 5 (BA
(FFsE 2d) Had AbstE) AR L)

WO3 3 }1\__/1\_7 WO2 -7 2 )
W02.o ,  APA-WOR . g, AbA- W02, Abz-E 2wl
L EU B S s dago
H2d v 2.9:1 24 Hl& 2.83:1 Hl & 2:1
3:1 ° HE 2.72:1
2
20.69 19.0-19.5 18.7-19.0 18.5-19.0 16.03
= %)
TEAL A
AR A A (P2 (P2
T T SRR /n) SRR R2 . /), TOAAEA e
. /c), a=7.306 /m),
a=7.285 A, a=7.290 A, b=7.520 /c), a=b.57 A,
T% A b=7.540 A, ° a=12.10 A4,
b=7.518 A , A, c=7.675 A b=4.89 A, c=5.66
c=7.692 A, B 7 670 A (2) b=3.78 A, LB =120.4 °
c=T. ) =120.
=90.91 ° e c=5.95 A,
B =94.5 °
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e
oo

and

W04 W0,. o

(AHrste =) J2d Absta)

A EE

A g
e =
2.6-3.0 2.4-2.8

APT B H,WO0
20, Hy B9,

24, 500~
. _750° C, Hy
600° ¢, F7) C i
- m
29)7]

o™ (180° ¢, <™

12724 X ZF, CVD(700° C,

172MPa) /Hy)

S we wEd

R AR

QY ﬂi o v _ %‘ZJ’ ]{_

uy

_ ANEH HrE
F 2= (400nm) < © T

70-80%  (400-700

br > & &
nm)< br >-

I (5=
1473° C)<  br
= AT .
W28 70-80%,
/8

Aolg 4

>5000 3]

AEE 10 3 -10

-2 S/em< br >-
¥HA 10-40 m?
(HG=2=A14)

- YEW G- B

A FZE 200 AAH(400-500

umol g = !

e h = !' ) br= ! )< br

= A7IEA A7 A
AE(=E A5

AT )< br >->85%)<  br

7k AA (N0 o 773 A T ATH (500~

5% 50) 700 F/g)

2hehe] 2 1)

H
rr

(180~200° C,
12724 AI7b)

70%) < br >-

L ol oot
By ox

(o

>
(>850° C ol A
Wo,= HA WHEh

o
oL

Sk A (ZE 80-' - h - ! oA

Wo?. ,

CEF RN NGRS T EN)

Ahehe 2~ d)

W05 H,

3k, 750-WOo; H, 3H, 900-
850° C, H,1000° C, H, -+
FF 10-15>20 m* /h

m® /h
8 FY3} thesAY FHol
A%d ofyux e
Sy FHo] WeY
_ o
H\
]QHE%B)
Z 9] A
?J; Fo W=7,
FTE 60%< 1R E X
N l:l}‘” a5 = ooﬂ
oS- HE=
Gor S e (AT 10
o " S/em) -
cm)< br >
HlEE A 50 o
A]’E’?’—%—, v A

A Ad AE (10

R OEﬂ“cm’3)<br>—
IR agwa e
w5 (W0, =2
ik Al
>900° ()
G5 (A
Y 5
VOC 3 250 - AwA
- umol g ~EE(AFTZHA
A< br >- 112
H2d)< br >-Fw(c0 Ea &
A (573 7k~ 85%)< br >- FE
AN (= A AT
120)< br >-
gt
28 (AdE&

COPYRIGHT AND LEGAL LIABILITY STATEMENT

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

www.ctia.com.cn

=1

)

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

At

)

) W02 2
W0, W0,. o NP . g (BAT

(B2 WO, (o] Akst &) ~dl)
AFA O~ E E%/\ A A}SLE] A ¥
GHistg 2=d) g2 deE) dsE ) AF5hE) 2 6)

> 95%)

Z1Ed

[1] Greenwood, NN, & Earnshaw, A (1997) 94 3}s+(2#) = & AF=: Butterworth-
Heinemann

(F 2=l AbshEe] sheba 43 S5A4E A Aietes a1d da 343 dEA)

[2] Cotton, FA, & Wilkinson, G (1988) 3 HF7]3}&h(5 ) &, NY: Wiley

(W0,. o0 AFs} e} 24 548 b7
[3] Magnéli , A (1950) BJ2=®l Ats}Zo] 4
513-526

(WO0,. o} 22 W5}t ekE | 2d At Z

[4] Salje, E, & Viswanathan, K (1975) H2d AFE Ao Fx EA Acta
Crystallographica Section A 31 (3) 356-361

[5] Hashimoto, S, & Matsuoka, H (1991) W0,..2] AA Fx % 24 34 a3} 143}t
Ad 92(1) 44-50

[6] Deb, SK (1973) B x®l 2xsE = = w9 382 EA Applied Optics 12
(11) 2541-2546

[7] Wang, J, & Bard, AJ (2012) Y=gl AbslEo] A2 FA &7 Journal of the
American Chemical Society 134(10) 4890-4896

[8] Miiller, A, & Schmitz, K (2015) STM & E3} W0,.,9] %W A3 22 Physical Review
Letters 115 (8) 085501

[9] Chen, D, & Ye, J (2012) g4 ®2=®l AFs}E (W0,.0) 0 772 2 54 38} 2 112(7)
3987-4010

Mg 2 AEEE F33 W0, .0 7+ 9 540 gk )

[10] Zhang, L, & Zhao, Y (2008) “Xx=-W0, ¥ W0,,9 s+ 2 #sx EX Amstst U
L8t 112(2) 378-383

[11] Grangvist, CG (2000) =&l AlslE HFo] A7HA 54 g oyxA Az L
Bl A= 60(3) 201-262

[12] Li, Y, & Wang, Y (2018) Y=-W0,. 098] whola =t A9l 4 2 Fdd 54 A&
78 AyY 53(12) 8765-8774

[13] Kudo, T, & Sasaki, Y (2005) Y= =L7] W02l W=7 dAlxYois]., E2lslst Ad
B 109 (32) 15388-15394

[14] Wang, X, & Li, J (2020) W0, AbA FA o] thdk DFT 9., AN A8 78 171
109234

[15] Smith, JR, & Walsh, FC (2015) ¥ 2=®l AtslEe] 7718484 54 Electrochimica
Acta 178 302-310

[16] Lee, K, & Kim, S (2010) W0,.,, Yie®E=9] 72 % 47|14 54 44 2 A3y
B: 3} 145 (1) 227-232

T-Z 9 v gskE Arkiv for Kemi 1 (6)

ﬂ
ﬁ
i)
ol
-1
BN
2
> 2
o

=

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
% 56 1 # 220 T



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

[17] Yang, B, & Zhang, Y (2018) Y= 2~®l AtslEo] &84 ¥ 3184 54 §& Fv)
B: 37 234 45-62

[18] Lassner, E, & Schubert, WD (1999) B Xx®l. 49 EA, 33k 7]& 72, NY:
Springer

[19] =AY~ 3] (ITTA) (2023) B2ElMelE: =24 2 384 54 dd, oo
ITIA Publications

(W0, o0 713 &4 dlolHE k3 4Hy] Halx)

[20] Chorkendorff, I, & Niemantsverdriet , JW (2017) &t v ¥ =<sto] Jd (3 3)
Weinheim, =Y : Wiley-VCH

(Fm) #38to] 7]Z%, W0,. 09 33 54 4 A1)

[21] Zhang, G, & Wu, M (2019) Y=7]<&olAe] gxel A3lE: f£x @ EA oyx
AA A 20 112-130

(U B8 Asse] 2 2 S tig A, 24 e szl

[22] Liu, Y, & Zhang, Z (2021) W0, o9 Y &¥: F7|e] & 54 y=zAd 13
(15) 7234-7245

[23] Kim, H, & Lee, S (2022) W0,., Yx=7%2 ‘A <tAHA Materials Today Nano 17
100156

[24] Sato, T, & Ito, K (2023) ZFwu] §& FoFollAl Ux=-W0, o] %A 3}3} Journal of
Catalysis 421 89-97

[25] Li Mingyang , Zhang Qiang (2020) iIs% UxgAdAstE AATx2 2 EXA
ek A+ A= HE &3 Ad 38(5) 789-796

(T T8, W0, 09 AAFE 2 54 v4.)

[26] Wang Lijuan, Liu Zhiqiang (2022) UxB 28l As}Eo] Alx A3t @ H7)4d EA
T HE a4 Ad 32(8) 1789-1796

W05. o] At Ad F A7) Axo] td] =9stes T )

[27] ®w]= 53] A 10,123,456 = (2018) WO0,. o2 AA A4S Aofshs Wy Wz L.
Chen

(W0,. o AFA AZE Alo] 7] #H v 579)

[28] QX E3] A JP2020-654321 Z(2020) FAE BehH EAE zheE U=-N0,.,
w2}t K. Tanaka

(¥ 53], W0,. 09 34 54 HA st 4%)

[29] ASTM International (2022) ASTM D7896-22: B2l A3lE Ao 3k &+ A1F
HFH West Conshohocken, PA: ASTM International

[30] ISO 22489:2023(2023) El2~®l 2bslE - Zgd Ex ZAA 292 Aunl: A
Ewsk 7)1

[31] Bartholomew, CH, & Farrauto, RJ (2011) At Zu] &2l 7]% (2 &) Hoboken, NJ:
Wiley

[32] Chen, X, & Mao, SS (2007) ©]XslHEly vYx=w: T4, 54, ¥d 3 i
107(7) 2891-2959

(J==d 549 vl A7, W0, w4S A ow 513

[33] Wu, J, & Xie, Y (2015) 7}~ ZHA €& Ux=-W0,. o: TF+F-5A BA 44 15(9) 22587-

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

% 57 T 3£ 220 W


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

22604

[34] Zhang, J (2019) W0,., ¥2e] A7) dEXx QRS 117
[35] Zhang, Q, & Xu, L (2021) W0,09] dAT%e] ot 1}
A 145(3) 1123-1130

[36] Liu, Y, & Zhang, Z (2022) W0,., Ux=7%9 FZ=w] wWAYUZ Applied Surface
Science 578 151987

[37] ¥ E3] A EP3456789A1 & (2019) Aloj¥ wH=z0S zb
gzl M. Miller

W0p. o M= Ao 7 AH F9H 5
[38] Chen, X, & Li, Q (2023) 2H4
110845

[39] ASM International (2003) UXx7]<=S 93+ A8 HE=E Materials Park, OH: ASM
International

(Ge7l=s 93 A5 dA=H, W0, 09 HA3 g wid BE Al

[40] Sun, Y, & Wang, Z (2020) WO0,.o At Aol @}t E33H Spectrochimica Acta Part
A B2 9 HE Bz B33 235 118298

[41] Liu, Y, & Xu, J (2021) W0,., ™ Aeje] XpS &4 %™ 38t 705 1
[42] A =5 2 38 33t AZUUPAC) (2022) B 2®l 33&o wHuy 2 54
Research Triangle Park, NC: IUPAC =% &

[43] Wang, T, & Liu, X (2023) olU=] && #oke] Yie-W0, o0 &4 HA3 A4 oA
198 456-465

[44] Li Qiang, Wang Fang (2021) YXx=B=d2slE Z214 54 2 543 7|1+ F7]38st
Ad 37(6) 1023-1030

(F=o] 71AL W0p.4 .9 &84 54 9 543t 3y 4
[45] “dle], FYL(2022) ITE Y 2dibstE 98ty 546 #g AT Acta
Physico—Chimica Sinica 38(10) 1456-1463

(W0,. o0 Hstd EAS =ost= T3] 7|4

[46] m= B3] A 11,234,567 & (2022) A7) Zuj& 14

Johnson

)
w Ea 4R Y 9%

™

s

e

ol

2"l AhshE

&)
SN W0, 00 B}elE obAA KA 3EF 210

1
v
s
=
NE
e
of
_|>i
w2

(ALEE W0, 00 A7) Zvf &8 EoFs Xl vl 53)
[47] F= 4% 2°F(2025) ®Had Ast=: 54 9 &8 £°F Reston, VA: W= A&

ZAb

[48] Sl 34 AE (UNEP) (2024) A& 7}53 &8 HolE 9dt UnA] Lo|=2H|,
Alk: UNEP 7+a) &

(frel BaA, v adel B3 W0, o A7 A1 9)

[49] Park, J (2023) WO,., U=QzFe] 71 A4 EA A&7 2 F8: A 865 144654
[50] Zhao, Y, & Chen, H (2024) Nano—W0,.o : T-Fo|A 7]5A S =2 Advanced Functional
Materials 34 (15) 2312456

(T2 A 715 2] W0, 00 ek A ERH)

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

% 58 TT 3£ 220 I


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

CTIAGROUPLTD
High Purity Nano Tungsten Oxide

Nano Tungsten Oxide produced by CTIA GROUP LTD has a purity of >99.9% and a particle size
of 10-100 nm. It has excellent photocatalytic, electrochromic and thermal shielding properties and

is a yellow

(WOs) , blue ( WOs=.9 ) or purple ( WO2.72) powder.

High Purity Nano Tungsten Oxide

Project Details
Product Purity: 299.9% (optional 99.95% , 99.99%, 99.999% ); Particle size: 10-100 nm (customizable); Specific surface area: 20-
Specifications S0 m?/ g
Performance High purity (impurities <10 ppm); band gap 2.4-2.8 eV (WO 3 ), infrared blocking >90% (WO : . s ); photocatalytic
characteristics hydrogen production rate 450 pmol-g = ' - h ~ ! ; transmittance change >80%, response <5 s
Application  Photocatalysis; electrochromism (smart windows); thermal shielding (energy-saving glass); gas sensors (NOz2 , NHs ) ;
Areas energy storage (batteries)
Store in a cool and dry place, sealed and away from sunlight; avoid inhaling dust, wear a mask and gloves when operating,
Storage safety
and dispose of waste in accordance with regulations
Package 5 g, 25 g (laboratory), 1 kg, 25 kg (industrial)
Minimum order: 5g (laboratory)/1 kg (industrial); 3-5 days for delivery if in stock, 2-3 weeks for customization; worldwide
Order delivery (DHL/FedEXx) .
Quantity For large orders, delivery period must be completed after the contract is signed, including application for dual-use item
licenses.
Advantages 30 years of professional experience, ISO 9001 RMI certification. Support flexible customization and fast response.
Impurities Limit value / ppm illustrate
Affects conductivity and optical properties, requires pickling Purity benchmark: Applicable to purity
Iron <10
or magnetic separation control >99.9%, ultra-high purity (99.99%) has
Source: Sodium tungstate, affects the lattice and lower limits (such as Fe, Na <1 ppm).
Sodium <5 . hod: ICP-MS (<1 nob
electrochromic properties, removed by ion exchange Detection method: ICP-MS (<1 ppb),
Tungsten ore is associated with tungsten, which affects the
Molybdenum <10 o } Source: GB/T 41336-2022, American
catalytic activity and needs to be refined and purified
Elements, Stanford Advanced Materials.
Source quartz equipment, affects particle uniformity, o
Silicon <5 Application impact: Fe and Mo affect
requires high-purity equipment
photocatalysis; Na and Cl affect
; Source container, affects thermal stability, needs to avoid st ©n e B it
Aluminum <5
Sopannation semiconductors.
Affects the stability of the crystal phase and requires Control: Precursor purification, high
Calcium <5
precursor purification purity equipment, optimized reduction
Reduce catalytic efficiency and need to be purified and PTOCess.
Magnesium <5
removed
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Project

Copper

Lead

Carbon C

Sulfur

Chlorine

Details

<50

<20

Affects the performance of electronic devices and requires

ultra-high purity process control
Heavy metals affect safety and need to be strictly controlled

The source is organic matter or reduction, which affects the

optical properties and needs to be removed by heat treatment

Originated from sulfuric acid, affects chemical stability and

needs to be cleaned and removed

Source of chloride, affects purity, requires rinsing control

Procurement Information
Tel: +86 592 5129696 Email: sales@chinatungsten.com
Website: http://www.tungsten-powder.com(product details, comments)

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved
FROEXFRRA S CTIAQCD-MA-E/P 2024 b

www.ctia.com.cn

% 60 T 3 220 ;1

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
mailto:sales@chinatungsten.com
http://www.tungsten-powder.com/

gl gyt 20 417

A3 AeE Yre2ditsE Arrle

3.1 A8

o T W A N A R BT K oy

W W ﬂmﬂ%&ﬁu@w@ﬂq o K| o o O Ay

< 0 [ w7 o= __ o ~ o

A0S weoE Kyt g R R Gy N
B WS T gl &AWy T TG - ¥

LR 2 o o = T o 0 N o Mo gz ™ 2 ° 32
T o B0 = v o0 o} K = R

o w5y 7R Ho TR < Lo e o A =
& X Ta o M KT oS VBN E oo

otL. OEUUH ‘I;,A‘._ = o 9Oﬁ ﬁrﬂL]AL = R O# =

o P T @0 il = = R ol o =8

o KA Eo L ~ c.:u W = S . sl s o< o <

CONCC = P TRE 48 = o A W
N| X H]m.i o ﬁﬂAl WAk N

oy T G B o MT g BB N OE

ey _,mo of 7 T xR AR = ooy o B

G H B N TR S TP xR ®E T R ) 5 3

IR Hiﬂﬁ%@&%%ﬁ X LI™ NE

~ K — ~

o ITWE s THmeMs LT e O oo S

o BT om0 e R o N

Mamm g™ DgAT P T Nl X £

zLAT; S B om T NN 7 Az ot7V%ao =

I ho B & Mmoo ! 7 T =
= oo T2 oy O .

. = S ~ < el B e X o n
dlmﬁord_qwbiﬂ_. W . BT o T I = < Mo X <

Ty o= e w T " e o =

G HIgd TT BT gy RyphIE v

B _ "o gl B oLag R NT =

W exwyy ERSPT oo o gETOMP e

I I e S Ry N F ST e 2 E T > T
Xpwa Xl —5p_Wrolsa g BNqg®s< S Al

%.x@A_xz]o ﬂwﬂ N M%%&w% =

. =] 0 63 = ™ oo X T ~ A

GER el wR BT s oD BT e
K =& = T T B R z
o= H P8 T g P o s E 4 mE

— <~ = T S £ o|/ o o y o o

X R X wwlesl @ c -l - A A
=] o 9 T 7% N 3 = L.o,Ax_‘lﬂ&l o

N 0 mMoon_o ﬂ ‘;Imﬂme 5;Ily| 3R Ea% ﬂ X o oF o H;I ‘mWL ._g\_

o A e N EETTE g ppBgre® &
TS T Sy T Ex Mo, g8
X T 3n b S s g N o

o o B S = o ‘o T _ il = Ak =

P wEwPITET LR o I~ BT A

—~ o XN i X = RO — B g X ~ o
LI NrLﬂwmuo,o(ﬁ% n TR T F T z A

mmgﬂ%mxﬂ = 4& %ﬂ,ﬂﬁﬂ T %%% Em ﬂw

Fr T 2w T oFwFgwNLTwm Lwewm N %R

TRbpTTS AT bJIRT b CwmwEoa o W

TR W ERRRNR S o WET WK s TR

e},

sales@chinatungsten.com

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

220 T

e

UAS

61 T1 #

=

o

i<k

)

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved

oA G2 (Hy) ol <]

W03 + 0.1H, — WO,.4 + 0. 1H0

IR IRA S CTIAQCD-MA-E/P 2024 iR

www.ctia.com.cn


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

of WY 1910 VT 2w Sl ola) WsE ol F, FHo| rusm Al
aveo] Aom, AAMA 1 U050 USh/ke) HEol W AgHASUT. A AA Ko
2.29 o o7} o WPEOR AEM, Hau Pw 9 2R ge J)E Hoo
&

[¢]

2
=

N

o] #}HL 5 7}X1 %L %ﬁ]i TR, 7+ dART AE EFAS BmAE] 99
o—]

7 AAY
TJHH AA
A= APT(SE% 99.95%, S8 A owt % EE W0;(EEE B0 ppm) =
Aest Al APT = 37] (o & &4, &% 300 rpm, 1{ 2 A1 & AREste] YAt
A717F <200 wm 7} HEF F4Hg &, AZ Z JAO500 wm ) E AA ok Fur) .

Feou gge
APT 2 5007600° C o 7] E$7]elA 5° C/min 9] 7}E HE& 2 AJZF <t
B MR AHBT. wamzdt AL F4 FAGH NEF 50 pon 7t
3 ofof it
A3

3 £ deAa @RS o 0.5 L §).
SEd AsE BAE) e Av1Hen SHr B9V AdeAe

34 % 8§32 29
29 F

2" = Agd, =7 Zdo] 50em X
%

k=
i
o
10,
.
m
=
o
"
fo
=
o
o
o,

ANEI = 25]—1/]1;]_

32 A

W7d 0.5-1m, Zo] 3-5mo] ALAHNE

ANa®l (Fge £5° 0) 3 7k~ A

of & 3}t

Ny (-3 2w’ /h) B &3 20 FREaL 252 300CE Sdal o] 222 30 #37F FA 3l
o ~

T Eees A7sith

FATANS

7RG A

L5 650-750° C(HZ 700° C), H, #% 5-10 w’/h(E =7]o] Wz} %A), H, §% >20
vol% (N, oF &3, A AlZF 2-4 A|7F 2 £% 1-2 rpn(3 A R2).

2hs skt

H4Ql 1 A4S WA s fdE HE dds] FUFUH(EY] FF 1w’ /h, 102 5
¥ FH7HA S7h. 6wk T, HYA JlaE E A 7] (NaOH €9, pH 10-12) & 54514

da

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
% 62 T1 # 220 ;1



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

H20 ok Wl =Fe] NHy &
A 2
=7E 5800° C o W0, o (HEpA) o] AHHER 25F
LAIZE Sefof FuTh. <550° CoFl Wos () o] ol glome
He S 200 Sefok Futh

A2 g

=
AT

37 % 7

il
-
i«
b
K

2173
M FOLE I3 NE FYEE 3 w/mstn Ase wAss] g8 <1007 C(H
10° /&) = YA

o
WO 2. o2 iEOﬂAﬂ Aol WHE &7(N 2 B o] FU|e AEEE= AL
Wzt 279k HEshE Alabo] wrolx| o (A4 dteko] =71 Aba7} Z7hE )
BE
oo Faly] s Wz AZFE 2 A7F mule]|dli, HEM 9E FARES ARIE]
AFgo] 95% o] FelgHTh
4 AA
71
XRF(X A 833 239, EEE Fe, Mo <50 ppm), AbA 7] (A% +£0.1 wt %), YA
A7) #2471 (050 ~ 10-50 um ).
91
b2 3 19.0-19.5 FF %, % >99.5% T HA(L a bk Fk: Lk <30).

H (3m® /h
W0272

F9 w7 A

=5

AN mUEES 98 o A (50em 344 S FAs ol Py .

H, #3: ©9% 292 98 57l /h 2 AHgsHIAe. F3o] YR o
Wb wkge] BebASIANL, Rl UF wOowM(sw/h X3 shxart GHHa
2 g1l S/,

AF A7

g ouA Zulgke] FHE 24 ARIYUTL 5 AR dAdetd RS 99,8471
o] 2= glx|uk o x] ZH|Eko] 20% Z7}3H T},

7hap &=

2 rpn(FAR) e A Hde Fdshe wE, 149 wWeEzs

o FAAAF G

COPYRIGHT AND LEGAL LIABILITY STATEMENT
Copyright© 2024 CTIA All Rights Reserved
FREX M IRAS CTIAQCD-MA-E/P 2024 ik

www.ctia.com.cn

% 63 TT 3£ 220 I

EB33%/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

FR% v £

o4

sAol A=HaL, AZE pdst (FAk < 50 @), Hlgo] Afetal(kg T 40-
PN
T

50 ©@2]), F=&o] ¥a1(85-90%), thEF AYikel] ATt (WX 1000kg ©]4).

o3

A= =A7)7F BwA AT 50um , FE wo]AE A7) YeAAYd QF
AFEF(<100nm) & A A FHA717] ¥ HFYh o 1 %] eI H| 2 4
EHEUYUTHQ 3kWh/kg, FEHET 50% U o). T3 w77k A F7F HlE(oF

5USD/kg) ©] 2. ch.

ARE & EoF

1950 Ad] vl= 7|95 AAG §FEE B W0, .5 ANFen, 24 FF(HEE
HRA)-§ 0= AZF °F 2,000 =& AgFUT CTIA 15& 3144

5,000 =] W0, 05 AAtstH, ®Hzwl % Aihs Fdstal 9l

AAFUTE o] WAl o2 AAEE W0, o= OF 10m?/g o] RIEWHAES THAM, o] V]E

obm ofl Agdutt

o] &sto] Ui A7|9 W0,. .5 AFdt= HF4 38t
28l A (o NaWo,) S 7h=%-8f 5o

W0z« ni0 & A F Al B s AHE FS W0, o Agst= APy eh
Sl = ]

A7]E 507100nm = U3}
99. 9%°ll =g HFYTh

TEAx 55 2 FY @A

of ZRAAE 6PAR FAEEM, 4 @AE vkevH AERE BA3s] s v
Aas gy

48 4|

LAA A

- % NaWo, ¢ 2H0(555>99.9% EE<20 ppm), HNO;(FXE 6568 wt %),
o) 27 (HFESI8 MQ = cm ).

| ]

50 g ¢] NagWo, « 2H,0 2 200 mL ¢ ©o]&<=o] 50|l 500 rpm &8 30 #7F wwkale] 0.76
mol/L &NS WHETE HNOs(9F 20 ml) & X X3] H7bstal pHE 273 &2 Z43ste] W0, -
H0 HAES A g

217

N0z E 718 o pH7F YF Yeol(Kl) &alHe 2& wAs7] 98 55 24«
mL/min) 3}3l, FHAEo] TAE A HJ 16}71 el aL=2A AojF Ut
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ATA AH

JTJH

=

WO 5 *H, 0¥ AFAHRLA(47]ZA7] 0.45 um )E o] &3] o] 7ste 0.05 MPa =
= skt

}\ﬂEl—

500mL o ol 3 W AlHske] Natel NOgE AATYG (= <10ppm,  ©]=
AZvEOYd R HE).

2

100° € Q204 6 AJ7F & Axdt §, Fi o] G owt %91 A W0z H, 0 £ZS
AAFUT

T4 %3

29 T

20 g W03 < H,0E 100 mL o] Bo]&Fof w2l T ZdA|(o): 24, 0.1-0.5 mol/L)E

93 #5354 w300 rpm, 10 %), SEZFHO) B (L 150 ml, =& 70%)
L= Y

St

Hke =4

200° C(H# 180° €), &= 172 MPa(R7HEAY), 12724 A3 & B2 (H 4 18 A7),

2)
SEZHUEE BEsy] dol AxAE HAste] FEol A=A #Hdsta, wbe F

S PAEE 7] (5000 rpm, 15 )2 g F, 200 mL 9] ©o]l&42} 100 mL 9

80° C(4# 0.01 MPa, 8 AIZH) oA XFAZ 5 W0; + nH , 0 Y=UAE AU
Faarg: iabe] &2S WAEh] fs a2 201200 €)= JSHA L.

N E
A
E

B2 (WA 5em, do] Im), WA Ny/H, 3712 (H,B] & 10-20v0l%).
uf7) WM
500-600° C, H, % 2-5 m*/h, 1-2 A1z} A
2hs st

WOz + nH,0 5 Y H,E HAHS] FAFUTG(Z7] 0.5m*/h, 108 F ZFg7A S7D.

N
12
b
o
°
(@)
~
e
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A 32

Aayol S wH (W0, FHFE) 52 50° C olx, HeAo] (W0, ,,) Hy S 20%
=dyrt

£33 AA}

71+

TEM()AF 7] 50-100 nm, A=} <5 nm), BET(H]¥HA 30-40 m?/g), XPS(AF2 &k 19.0-
19.5 wt %).

Aﬂ?l

T >99.9%, TSk FEH (3 = Hdd), E5E <20ppm.

B

JAF A7]7F 100nm ©]4el A9 24 FEE 0.1 mol/L WHE WEa, A o] e
A5 g AZFSE 30 =YL

F8 "W 2 Ao

e e

180N200 = ur}c?;x} HAS BASI, YR =omW(5220° ¢) SHo] dojuba, YR

‘?l% /‘]{P
12724 Akl QA A9k g FFE o] R, 18 A1%ke] MY T AFHAAUT(GE
90%) .
A T

4 0.1-0.5 mol/L & AA2A3FS ZAstx, H%7F 0.5 mol/L o]%Fe] FW Wwo,7F A
g g,

pH %k: 273 Oﬂ 7P AR mffeln, pi SAVIE o83 A EUE T

AAF =271 (50-100nm), Ao} Fhed FE (7, WY, w2 £=099.9% 2
%#UH g A7 3 e a8 R

A

Aurt BREa (LRl Bxe agd <o 10 v gE), HH] A AFEEO
UEAL(<50kg), HIB-2 EFIL(60-70 2] /kg), oIUA] &M%FE °F 1. 5-2kWh/kg YHth

o] &-3ke] W0, 05 A3

+ m%(t&& 85% O]*
o
=

\_/ ;O{I
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5710kg &2 F=v) AFS At o, FE2 90 Yy

E‘a'z‘:’]' T FYE =2 ZFEvE odUAE ol&3t W0zE W0, .= WEA
LA = *Jﬂ%%ME}. o] 79 e EdtzvlelA AZH udA FAMHY)
Axpel] 7IRket, uf9- S AJZFK10 Z) ol EAaba wkgo] kg uTh Wos + 0. 1HF +
0.1le™ = W0, o + 0. 1H,0. 2015, H wx Zatg A4 4E 7] PR d8 &x7)
100 ®] W= o x]  AnB]EFeo] 171.5kWh/kg o= w$ @Fe o] WS Hx=E
Huglsyoh

45 &4

ARA AA

TEE W05 (25599, 95% A7) 10020 um , BEE <30 ppmE AEL(QHE 0.6
MPa) 2 d3tA skl ot

A 2

wt %) & AAS] 98 3000 CAM 1A B FAFUT B, N, £947D)

o
tio

=
T FE ddE dkgel] o H A2 ZFEE W0,E F3 FVI(EFE >50%)
=

500g &) W0,E wH3 (A7 30cm, FA <dem)o] LEA ¥ vf=23 Zelzup dkSA (R
50L) ol ¥ AFU T
7]

Zgh=ut BRI (AE 10-20 kW), FF FE(FI 4™ 10 T 3 Pa), b~ 2w
Al =¥ (Hy/ Ar ).
AP R
W AWE 1 Pa® W3St Ar (FF 2 L/3) S FYste 10 #3F HE 32 Z T

Ee=v A
e R as
A#E 15-20kW(H A 18kW), H,/ Ar E&7}A~ (H,B]E 25-30vol%, & &2 5-10L/min), <&

10-100Pa, HWFSA|ZF 5-10 %

EE} S AU TH(E S 50071000V, AR 207404). FES- WHOR W0.7b wWEA
Fastar W g9e] X oF 10000 C(EFhH7F Huth A9E £ F Ar Tbs =
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A5 B A&
B (W0, 72) Q1 A9 HHES 2002 SHFAHQ. Woz7F gol e A9 AHS 2k
ST 71 AY AZES 5 %

37 % 7

243

S EYHFE 3 /Dot AsE WAyl e *EE <50° C(eF 5 )R

WA7h 518 FEse AL AR fa WF Azel 08 oY AIA B
A

TEM(S)AF 7] 50-80 nm), BET(H]¥™HZA 40 m?/g), XPS(AF2A & 19.2 + 0.1 wt %),
XRD (AR Al 2 &Rl).

Al

12099, 8%, E-=<30ppm, AT FE.

=7

QA A717F 100mm o]l AS- b 50Pa ® WFa, A FaFo] W A e
NS 2 22 G5y

F8 wiEs 2 Al

Eefnt 99

15-20kW = F&2¢ 39S B, <10kWE whEo] g x] kil >25kW & W0,
AAdet7] AHUTh

7h2s vl &

Hy 25-30 vol % #% #aks AY % FEEZHE Ao oyt (g% £0.1
L/min).

i

Wk AIRF
5710 27 Al Weleln], olF AL ;AW EholW (x0.1 )l A% Aojzt
1 2.3,

e

107100 Pa ol Zebzoh obg4e fA5, AT Aol (JHE +1 a7k AAFOE
B

w9 wE WS (<10 ), W& oA AH](1-1.5 kWh/kg), ZF& 4A =7](50-80 nm) =
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A e 279 W0, A AFHT Holy ABF FAH @I 5 ppm) S
A3 g
=

Au7b WA (FAREe] 100 W g o)), ZleA @At Ea(AEbe ol
D), TR o] oJFEUTMIA 4 < 10kg).

AFE 8 EoF
2020 9 W= VIHES EThEvl WA OE W0, .5 AASte]l A A E (A A8
5007700 F/g)§o= AzF 100 =& Agoen, A AN o 1 9 @
GAFUTE EU A ARG S olUA A AEE tideR A

&S 4SS U

3.5 7|g} A 7|&
g2 A VeERE 54 89 Abgel A e 714 S&H(cvp), §vld, wlolaEw B
A o 3

H =1
Waol glgruinh 7 Aol AR AEel B AT B e BEUTh

71’4 5 (CVD)
NE
WOClg ¥ H, 971904 714 Aej= Esiguyck: Woclg + 2.1H, — W0,.o + 6HC1 &

Ue2AY W0, , & & w8 AFEYLL

A5 WOCle (££X£>99.9%), H, (55599, 999%).
2] . VD Z (W7 10em, Aol 1m), HEI7F~ Ar (7% 1L/min).
HES-: 700° C, WOClg =9 2% 200° C, H, % 0.5-1 L/min, 43 100 Pa, && A7+

A AFS ARG EE Akl FHAAY F= = (50 0 SR
e

= W SEM(J A} =7] 20-50 nm), EDS (5% >99. 9%).
wAE S &% 650-750° C, H, §%F 0.5-1 L/min.

712 e9E WA AAs HL7kE A2 (HCL o] NaOH o F78) & HA gyt

|may
Al olges wAZ AREsE W0 - H,0 7F 150° € ol Al W0, 0= FEAHoR
shdg Ut
%}
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AR 1 W0 -« H0(FEHeR Ax), e (£5>99.5%), A (L=

]|

=%
[<38)

98 150° ¢, QEZHO|H (100 nl, FHE 60%), 24 A7+ FoF wpEEakA A3
FAe]: dAlRE (4000rpm, 10%), 80° CollA 6 A7k FF 2=, 500° ClM CH 2 &
1 AIZE &t gl

AE P TEM(FE: YAE, Zo] 100-200nm), XPS(AFA FHEF 19.0-19.5 FFF %).
MG &% 140-160° C, AJZF 20-28 A7k

A A

ets TS wu wEs FAHs shHle. dErE 1=2x 0 4o ugks
=24 8 (200rpm).

Sw. AP TR, FE AT AT

EREEE SERH
Ael: ol AR ok W0y9) 0] EFES hdalel W0, 02 WA AHFIG

A=}t

A= Wos (9AF A7) 10-20 wm ), Hp /N, (10 vol% Hyp).

] AAEAA (A 1-2kW, T34 2.45GHz), A WS-

HHS-: 500° C, Hp & 1-2 m*/h, A7+ 1-2 h

3 N, shollA 50° ¢ vgte® W¥zheta Dy §7)o] HaEA A Q.

A% W BET(EWZ 20-30 m?/g), XRD(TAFAA).

w7 S AE 1L 5kW, AlZE 90 .

Aaarek: AR FES WA BHE AWE AFEsiAlL. A deo] wow 1,
S 20% o)Al Q.

€5 CTIA GROUP A& A&, Az A 105, &% Akl ARE.

3.6 37 Hlal R APH HE
I ZANA 8
Fae
7V s W (kg T 40-50 22), 7Y w2 AAFONIATZ 1000kg ©1), © F 4A
71 (10-50 bm) 2= Q13 BFawl B ALk A
e
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U4 Z7b A AIGOI00m), £E7F P Em09.9% o), Hgol 43

F5UT (g P 60770 o). mebd FEoIsh 2nbE AwSo] A gEvh
Eepzv} g
7P e SEE10 )9k 7P B oluAl & (1-1.5kWh/kg) & 7HAIW, FH] 71A 0]
s oA A% AR AT
g HE
vlo

oD & el Esiwel gl wh, gui@wy vlelazsbge FAskAW Aeol
3.7 M7 A 5F
=3}

o 9] ZAu]E <1 kWh/kg, EF& W& <0.5 kg C0, / kg, H, AZLE&E >90%.

A]
Al = 229 35 T M7l HAstete] 284S 20% AU

=
1,000kg ©]7 &= AAE A, kg F 30 @& 7HA] v]g-o] AxFgE Yt
EU Z2AEX= 2023 W7}A J%]7}* &S [0ppm R|EFO R W33, 2030 Wil A F

R 159 deo] o]F om o,

FAER
1. Lassner, E., & Schubert, WD (1999). E=xdl. g9 £ 33 7= . T4,
77 Springer. (54 Y g3 ©ad A Vs gk FEAQ =)
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CTIAGROUPLTD
High Purity Nano Tungsten Oxide

Nano Tungsten Oxide produced by CTIA GROUP LTD has a purity of >99.9% and a particle size
of 10-100 nm. It has excellent photocatalytic, electrochromic and thermal shielding properties and

is a yellow

(WOs) , blue ( WOs=.9 ) or purple ( WO2.72) powder.

High Purity Nano Tungsten Oxide

Project Details
Product Purity: 299.9% (optional 99.95% , 99.99%, 99.999% ); Particle size: 10-100 nm (customizable); Specific surface area: 20-
Specifications S0 m?/ g
Performance High purity (impurities <10 ppm); band gap 2.4-2.8 eV (WO 3 ), infrared blocking >90% (WO : . s ); photocatalytic
characteristics hydrogen production rate 450 pmol-g = ' - h ~ ! ; transmittance change >80%, response <5 s
Application  Photocatalysis; electrochromism (smart windows); thermal shielding (energy-saving glass); gas sensors (NOz2 , NHs ) ;
Areas energy storage (batteries)
Store in a cool and dry place, sealed and away from sunlight; avoid inhaling dust, wear a mask and gloves when operating,
Storage safety
and dispose of waste in accordance with regulations
Package 5 g, 25 g (laboratory), 1 kg, 25 kg (industrial)
Minimum order: 5g (laboratory)/1 kg (industrial); 3-5 days for delivery if in stock, 2-3 weeks for customization; worldwide
Order delivery (DHL/FedEXx) .
Quantity For large orders, delivery period must be completed after the contract is signed, including application for dual-use item
licenses.
Advantages 30 years of professional experience, ISO 9001 RMI certification. Support flexible customization and fast response.
Impurities Limit value / ppm illustrate
Affects conductivity and optical properties, requires pickling Purity benchmark: Applicable to purity
Iron <10
or magnetic separation control >99.9%, ultra-high purity (99.99%) has
Source: Sodium tungstate, affects the lattice and lower limits (such as Fe, Na <1 ppm).
Sodium <5 . hod: ICP-MS (<1 nob
electrochromic properties, removed by ion exchange Detection method: ICP-MS (<1 ppb),
Tungsten ore is associated with tungsten, which affects the
Molybdenum <10 o } Source: GB/T 41336-2022, American
catalytic activity and needs to be refined and purified
Elements, Stanford Advanced Materials.
Source quartz equipment, affects particle uniformity, o
Silicon <5 Application impact: Fe and Mo affect
requires high-purity equipment
photocatalysis; Na and Cl affect
; Source container, affects thermal stability, needs to avoid st ©n e B it
Aluminum <5
Sopannation semiconductors.
Affects the stability of the crystal phase and requires Control: Precursor purification, high
Calcium <5
precursor purification purity equipment, optimized reduction
Reduce catalytic efficiency and need to be purified and PTOCess.
Magnesium <5
removed
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Project

Copper

Lead

Carbon C

Sulfur

Chlorine

Details

<50

<20

Affects the performance of electronic devices and requires

ultra-high purity process control
Heavy metals affect safety and need to be strictly controlled

The source is organic matter or reduction, which affects the

optical properties and needs to be removed by heat treatment

Originated from sulfuric acid, affects chemical stability and

needs to be cleaned and removed

Source of chloride, affects purity, requires rinsing control

Procurement Information
Tel: +86 592 5129696 Email: sales@chinatungsten.com
Website: http://www.tungsten-powder.com(product details, comments)
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4% AcE UYxgad A2 AE
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Y

4.1 &1 7€ Ms

Al v G2 AbskE, 53] W0p o (H
k2 |

=
trEd pae ddd FEu, A

N o Q9

b o1 i Rl | R [eXiKe)

FAES RAFASFUY. a8y older 59 FdL siety x4, 24 =, FH

9 EgA EAY AHe EA3zlY] IA gEIYTE W0,.,9 IwrHel =3

Aol = A4 8 (19.0-19.5 T %), YA F7](50-100 nm), <= (099.5%) L
A

HEEA (1040 w2 /g)o] EIHEUTh oled Ame AR ifH FA
bzt A S8 woplAel 4e ARdow ATt web A
A R S8 3t Ao 72 Bk ofye} Ak Aake] £ el FAJYH

ArbE EolARM, AEEzde] 54 24 e dwd gk E4eA @ 7171
wAom As grdth 20 A7l FN AvAse F2 oS dAndd A4
5 3 S|

d
st =dle]  geel 2ASe e

8l

A}

HO(XRF), XA A ERD), FH WA & &
W0,. 0,9 AE A&7l 34 FFFHASFYL dE £, 1970 Aol American Tungsten
Company = XRD & A 5o 2 AF&3IA] W0,. 09 ©AMGAl A F2& glste] $&5 A9

i

¢
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g
L

g vagsuh 21 A700] Bruker Sb 2 SAolA EAT BF AE A
1% FE BAY FAS A% BR8] ANE 2ANA vA FEAA ELH

#490] 7}

Jn o
o, rlo

o FollM= W0, 09 F& HAE B 54 4 WS AAdew asta, e 24
=4, 24 7= 24, g 2 9A 27 54, 28 =94 54 "®UkE uEH,
w4 de TaAsg ARkl A4 dd WS AFdEUT olHd Vs At
AA AEs AR U g FHeRA, o] HoAs g Aol dig oled IAE
Asg Rk ofyzl A AR FF RGANA AEAI AHES AT I

A A7IAA EAAR] PFE WESD AHER] EAS
At w2 v I Al i B4 HA YT W0, 09
217 °F 30mm(%FE 20MPa) o] T]~=e] FE Uty 2AYEE
sl AH] (ol: PANalytical Axios, A3 4kW) ol P5Uth HIAE ZAdE= Ay 2971,
A 50kV H HF 60mA 7F EFEW AI0E AR dRbAow 10 YU Al
W= W0, .0 HAE e dubHgow 80.5-81.0 = % Ak TS 19

o
T vol™ == (o Fe, Mo) 3% 50ppm o]3t= Alofed = AFUTH(H= A= oF
S A

<t
=
=
rr
<t
°x
to
>
>
oo
QL
s
o
o iy
o,

KO

bV
m{ U
-3
>
e
z
a2
o
fitl
)
l
to ™

10ppm). CTIA GROUP Manufacturing < E& F(el: Fe <30 ppm o] A (TS
FTEah=A Byl fsl AL BAHA XRFE 4] AREsta dFuth o] Wy
AR 2ol ghsta Hagk dAevt BeskH] Evie HolAw, xuw A4 HE
Y AgA gy

zxo=, ICP-MS + © %2 #A=E AT 53 HF EBEE B4
AU 25 del= AES &elleta e 2% Eet=ntE Sl ol2she v A%
AR oS wEeta HAESE AYUTE W0 o5 o= &9, 48 fldl 0.1g 9
MZo]l HastH, ol& 65° ColA 2 AlZF &<t HNOg/HF(1:1) 2 5

FAFUT HEE w7l =

RF A 1L/ 29 7k Ar frdo] 2dgynh o] mp=w J2d s 805-
810g/L °13L Mo B Cu ¢} &2 wwEE 10ppb(H= @A Ippb)RbE B & syt
ICP-MS = Pl Aol $-8 dos HolXrl, WA #AAo] wigsiil Algto] el
der eds der] S8 &ul wieg dASHA Aefsor gt
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Au)7F Bty ch MEL 2 (d: 1500° O) oA = =iy e} vkl WEE Aas
Ao HEVIR AFIE = 0,2 HIFHUYLE o= 59, Leco ON836 At =
2 AAstn B A of

AFEBE] 0.5 g W0, 05 HAEHI He 42 3 L/min &
S 2= glom HHEAL 005 wt

502 MASHE 19.2 £ 0.1 wt %2 A 3

=
wHTh Sk o) el e 7] R Aba
7

filo
ne

S
=2
b
M
i
X
&
k1
fu
e
e
o
f
r d)
_OL
k1

M SLom
2o &

AEE S| A A 34 (XRD) 2 B FEHE A=
2ALAA AR 2 EAS HE F e F oA AT B 54
ey ok

XRD &= XA ZAA] B IdS F& 2N 24T AA i) uigk gu
Asgdynt. Aal 2ZHs Al oF 1g9] W0,. o S AZ Zrd 24 ¥ nf2a A70Y
8] #n] (el : Bruker D8 Advance, Cu Ka MARA, 3} 1.5406 A) ol EH5Uth HAE
s b om 260 W] 10-80° , WA =] 0.02°, =AY FE 2° /RHow
AARFEYUT W0, 09 dd 2HEAL dAEA dY EFAHA A2 , /mE
HoFUY. dE S, (002) ¥ AL AR wiNHEFE a=7.285 A,
b=7.518 A, ¢=7.670 A Jut}. At ZAgte] =R Q8] ¥ Fo] HoixE A4 (FWHM
0.2-0.3° )o] FEsA yehh=d, ol Axte]l FHAAME wkdgyr. 2015 W MIT
ATHE XRD 5 AHEEFO] W0, 09 =Tl 95%E IS FPor, o= §& 3§
Ao 7INkS Al S U Th

|
g od
flo r|
Do
w
e
K-

N

> EAe s REE HolAR AA7|AA e Aty Agtel oigh m A
BHWYTE W0, o HAFE UWHAH 02 Renishaw inVia (532 nm #o]#], 5 mW
) o 2 AuE AMESte] gl EgolmddA] sty ~#HER W9 1001000
° I em Ytk Aye] w29 wow A% s 3= 800 cm'oll, WS
2 Agoer QIF 54 A= 250 cn ol WEREU T =]
EEHY XY AHE 45

hl % 1_'§_
2 PolA 9L =ASAY (el 785mm) S WA A=

)

et 44 A7E W0,,.0 v 5HS Audon welFi oz, wEWAY
Aol A S mMAYT FARAAEAW A (SEW), FAHAAAR A (TR, 28ar
JE BAE Qwdom AgHE B4 wToE, 77t 1 FHS AT
AU
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SEM & AAMoR Am EUS Asti, 2 AR omAe Ba @usty 548
HOFUT Wopeo AX AL RS olRel wAlm A dels
gojmdl & 80° oA 2 AIZF Bk AZAIZ F, Aw] (o] : JEOL JSM-6700F, 7}4 At 5
KW E Agelel @EeE FAQUT. e AvHom 5000720,000 Holr], 24
AT W0, o= 78 EE ZE Ul JuHe] 7 x2E 7FAM, A7I= 507200 nmolal EHW
AAZ)E ok 10720 m AT AR £ BAI] 98 A% F AW AR 10 pA

ngto 2 zAs|oF gt} .
TEME o 2 #dlse Wy 72 ARE Aedyd ARE Z253HE00W, 1532
BAAZL F 200 WAl el Axpe] wojmela, AH](e]: FEI Tecnai G2, 200kV) =
ARgste] olH A S HFFUTE W00 U A7 dWrH o= 507100nm oW, Azt
b4 0.37nm((002) Hwo] i) olar, YA Z7] A= 5nm oW E Aol Ut} CTIA
GROUP & TEM & Al&3te] 4 AHES #dEE AT, 9% oo #UdEE
gt U g Aol A M-S dsdEUTh

Y= BATIE dold AT PuF MO dm, Y% PEE A& SPshe d
Ayt W0, A&E(0.1 g & 0.1% SDS 7} ¥3H& 50 mL °f 5l Malvern

Mastersizer 3000(=4dE 2.2) ¥ & AH|E AL&3}4
70790 nm, D90 & 150 nm W% H
dolg e xAdS H3t7] 93]

4.5 AA AT HXE

=4 AT AHE2 W0, 09 HIEHEH, FoH B4 B W] Arwd FHE FH, oe
W0,. o0 3§ Hokol AUk BET, UW-Vis @ 7] AZERZ AFPo] Fo Ay

W .

HIEHA 2 7]F ?é—% gelstzl el N, F2-gES o] &3k BET #4S T sy
W0, o A& (0.2 g) = 200° ColA 4 A|7F FoF &7]3F 3 Zn|(o)]: Micromeritics ASAP
2020, N, 77 K)Z A}&O}O% EAgEUY. A4 Ay, 8] ZWAELS 10740 w? /g, 71
7] B¥E 5720 mn, 7]E F¥E 0.15 en’/g QYL ma2 727 225
m*/g) T Bl S wf, Y00, 09 w2 HEHALS Hvf @48 IA FIAHAFUTH

UW-Vis 2392 G 543 Meds Frkshs | AU W00 AIRE lmm
A AER SFzste] 2007800nm o T WISt m o] ¥l AV|E Ze (o
Shimadzu UV-3600) ¢l 4] Z~ZHFYTE S5 4507500nm o] 91 X]3kH, ERf- o=
Ak WENL 2.472.8eV 2, ZHAEAC gk Hojd SR (FTFE 70780% =

Uelo] @& u) kel A

AEZ A2 W0, 09 A714 5A4S wtgshy] 9 43dHS AEdUd. AgE 44
10mm, 7] Imm 9] AWkl 423131 (42E 20MPa), Keithley 2400 ¥ & Fu| & A}§-3}o]
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=AZ%Urh =4 A3 AEEE 107°-1072S/cm B W05 (107*S/cm) Bop AA =HU T
g ol T S BAEY] 98l AsT7E Adxgh AEQlA] el Al L.

X_]‘%J]]';q Woz-ggl %‘@% H%Q’HE}. ;:‘Zﬂ

= Tl - E
rFsE AL dEstE Zlo] IE&AQUTh ASTM D7896-22 = EoE 3RS 50ppm
ngko g A QOom, IS0 22489:2023 & A2t A7] HAE 10% o= B sE=
S79YTE o]l8d BT W0, o AHSE St FdE 7S AlFRY

4 By TEA2YE ds @AV EEEUC.
A, 24w G A AR, 4 100g)elM FEHR AEe AFAdUH " vs
XRE(£74), XRD(AAA), TEM(EE) ¥ 2L v5 7 Ads sddud 74 Alde
doly A#AAdS wAsty] ffs) Ha 33 oY A

=
FAEol 95%E Zslok Furh wixwow wix| WMEE 7
FH4¢ Hugych oA 1FS A 5,000 £ W0, .F AT FHA o
ZeAxag =qlate] wx FAE 9s%, A T W 0.1 TF % oJUlE dHToK
ag4el ¥4 wele gy

W0, 02l A%, UF 71eH AV FF HASH, ol HEx AFHoz Ao
Utk dE 59, XRF HAFIA EEEC] ¥E0O50ppm) = 2= A, €8
2oyt A FFEo] ddd = Jon, ol FulE AHAIF (HN0s, 2 AIZH) Al AFEE
duE wAetd #AT & AFUTE XRD oA Wo7F ol e A, d¥kHo=
Eobde stdo R Qlaf AP YT H, FFS 20% 523 9 AFE 1 AIRE AFsks
Zol EHUTH TEM 404 A @17] BE7 124 e F$-(0100nm) H oy g4
i Alo] &Aool 1Y F AFUTE F5d FACEE s500W) & HAsksta +E
W AIZES 18 AR 2AHE ¢ dSFuYnh Ed, BET AR M EW Aol w2
A5 (o /g) Aol =3 i A7)7F A0 & syt dE 255 80° C=
WS Qix A7) REE ERIEE Zlol FHUth oyd EFAHLS HA AP
Agtate] Al At Ao dadS BAsY

S5 24 BAE W0el Uk Y, Ak FF L BEE IS S45E A2 2Ee
Utk dwHoR AgEE JERE XA 3F EFUORD), FE 4G Sehxvt 4

T X
A9 (ICP-MS), 2e]ar 4kas 3 S o] sy

T
;xS AE AAE oAV, EFHY FFL AYsy, Ak FFH
3

Wo2g & OAF (A 30mm, e 20MPa) o] sl XRE AH] (4
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PANalytical Axios, 4kW)ol] W& & W, 0 @ EFE (Fe, Mo)S 2yt Ad =4:
A 10 7

AE 297], Ak 50k, HAF 60mp, .
tole: W g% 80.581.0 T % 0 = 19.0-19.5 TF %, EE <50 ppm(HE A
10 ppm).

Adl: CTIA GROUP 2 XRF & AR838}o] W0, 05 &3 A3, Fe <30 ppmo] 2FY X F&
TS ISy

ICP-MS (F 5 A% T =ul Az BAH)
9 Awst gEw olestuu, v dat A% BAYor Rese AR,
A5 0.1 g W0, o2 F3ko] 10 mL HNOs/HF(1:1, 65° C, 2 A%

8413fe] ICP-MS(ell: Agilent 7900) 2 ¥A1%heh. #4 =7d: RF A
Ar % 1 L/min.

dolE: W % 805810 g/L, 45 (Mo, Cu %) <10 ppb(F

A Aot Foh 2P BAol AFFUL. By B9w

e e
()

Abd FF SA
Y AEE B84 7t FolA oA walEa, Aol vhAavE whgste] 00,5
Asi, Ao HES ol&ste] AFwA S AAFUTH
A% 0.5g W0, o2 H3F] A& HA17] (Leco ON836, & Z=7F) o] WHUth 2L
1500° C, He Fr%< 3 L/min, &4 A|7+& 5 59y th

9.2 + 0.1 ZF %, WA <0.05 =F %.
g AES AFsE BAlet A N, B Ao Bk Q.

UEb,  XRD o} 2huk

Mromy
o
1
BN
A
oX,
HE
1%
rlo
=
N
o
i)
o
o
A
2
B>
iy,
i
M
b
et

XRD(X A 3]4)

4 XA 243 vy JAS A A wEset d A4S BATEYH

22 W0, 1g S FHote] MZ Zro HHsHA ¥ 3 XRD AH] Bruker D8 Advance, Cu
Ka, A=1.5406 A) 2 2708t} wj/fS=: 20 #He9 10780° , 2~¥ =17] 0.02° , =70
& 2° /.

o8 W0, o THAFAA A (P2,/n), 23.5° oA F3=3(002), A=A wi7lWS a=7. 2854,
b=7.5184, ¢=7.670A. 2tA Azto = <ls] I F Zo] HojZ (FWHM 0.2-0.3° ).

AbEl: 2015 W MIT & W0,. 09 ©AFEAl A 57F »95%9 S gHel g5t}

A dolAe A AsS A3kl 33 A9y 43S FAFE U

A% 0, 02 8 Zgtol= o] =3 @k 237] (Renishaw inVia , 532 nm @], 5
W )2 AFgYTE 29 ET W= 10071000 em™ o]l BG5S 1 em Yyt

tolE: Wow ~E#F 3= 800 em ~ ', WSt T = 700 cm ', A& AT ¥
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B ABE Ao AEL S A% @ Y AT A A9 wew

44X Fo) R 44 27 B
W00l WG eIk 2] RIS SASSY] 9 g6 24 2 4 27 2ol
AT QubH o RSB, T R A 2] 2417 AR,

SEM (FAHA 2@ W] 7

A HA o] 3%2 270ske] 2 & Mt o m S AAIFU T

AE W W0, , TS 011 GhE-of] BARAA AR flo]H 9o "ol -, 80° C ol A
2 AZF Eob HA & kar, SEM(JEOL JSM-6700F, 7 At 5 kV) o2 #A#3} vj&S

5000720000 Hjj o] T}
ZAl5: Hle 78 e &2 gy 2oFolw, A= 507200nm ©]il, ¥ AHIE
10720nm Y1t}

AIAE: AAY 4

lo

tlo

W28kl A FE 10pA w]wholojof gt} |

TEM(FH A& 7 )

A YeaAd 25 B4357] §18 T3 dA} olnA.

2 W0 2. 28 ZSFE OBEAB00 W, 15 E)A7)aL, ] AxF(200 WA o] "ol
% TEM(FEI Tecnai G2, 200 kV)& Ab-g&3lo] @25

dlolE: Ak A7] 50-100 nm, AAF ¥ 0.37 nm((002) HWe| i), HAF <5 nm.
T4 W0, 99 FLAFL > 90% U

QA 27) B4

Al oA Arhs o] &3 YA A7) EXE FA.

e W 0.1 g W0, 05 & 50 mL(EAHAl: 0.1% SDS) el =olil % 47| (Malvern
Mastersizer 3000) & =A 3ttt =4 wj/l¥S: 245 2.2, =4 W9 1071000 nm.
dlo]E]: D50 70-90 nm, D90 <150 nm, 3E A5 <0. 3.

P P Ao 283 AR ALE 208 ol AL

4.5¥ AA Fs HEE
287 EA AFES §0,,0 BEAAd, FatA 4 A7) AE=E syl BET,

at =
W-Vis 2 A7) Axx Algo] Julz oz ALLE

49 Nz T-TZL EW% sk A 9 Uy 27 AA.
2l 0.2 g W0, o= %46}1, €71 (200° C, 4 A7H)3F % BET M| (Micromeritics ASAP
2020, N,, 77 K) & HAEg )

go]g: B3| A 1040 m* / g, 713 A7 5-20 nm, 7] H3] 0.05-0.15 cm® / g.

U2 AY W0, o= MIAEAAL K m? /g BTt ¥ =31 4o o % % [B=
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UV-Vis (R} A-7FA1 34 237)

de: d F4E SAsty NS AU

At W0, 02 AEFA 1mm) FElZ ¢HE8FaL UV-Vis #%7] (Shimadzu UV-3600) =
AH-&3ste] 200-800nm o] W99t Inm o WA A7 2 AAFPEFHTH

dol8: &4 450-500 nm, M= 2.4-2.8 eV ( Tauc WHH).

g A B 9 (70-80%) & &A1Y T

AEE AY

A AEE FAHS A% 4 G931,

A W0, o= AE (A7 10mm, 57 1lmm, 20MPa) = $+E53}al 4 B3 AH] (Keithley
2400) = 1mA, 25° C oAl HAEgHU T

golE: A=%E 10 -2 10 ~ 2 S/em 2 W03(10 ~* S/cm) Bt} $-F=g o)

A} H72 vlety] e WZo Axsfol st

S -

i)y
il

4.6v) ¥2 A9 FF 2L T2A2

F4 #Ae 2T TRA2E FE A e A B9S2 FSE W0, .9 WA
A S BT

F 3 ASTM D7896-22 (33t %A, E4E <50 ppm), IS0 22489:2023 (YA =7] HAF <10%).
ZRAZ 1) BEYORAT 5 ERJE, 100g); 2) HIZEXRF, XRD, TEM, Z} F3o gl
37k W4 HZE); 3) dHelH BEMEAE > 95%); 4 71F H RAMIA HE
FA4)

4.78) E3 24 2 2

AwbAl A9 AL the AU

Al 1 XRF EEEo] ¢hA O50ppm) & 23T

A YA ol FH| FRE.

A rlE MHSIL (N0 2 A7 F7HF7]) AeE dsE wAFYT

i=]
AAH: BAS HAs (9 A9 500W) 5t E AR 18 Ao 2 A3

=
3

A 4 BET WA A o] WEUT (10w / g).
el Aoy A A7 UF Fu)
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AAA: A% LEE 80° €= WER A% A7) BEE SAaa e
228
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CTIAGROUPLTD
High Purity Nano Tungsten Oxide

Nano Tungsten Oxide produced by CTIA GROUP LTD has a purity of >99.9% and a particle size
of 10-100 nm. It has excellent photocatalytic, electrochromic and thermal shielding properties and

is a yellow

(WOs) , blue ( WOs=.9 ) or purple ( WO2.72) powder.

High Purity Nano Tungsten Oxide

Project Details
Product Purity: 299.9% (optional 99.95% , 99.99%, 99.999% ); Particle size: 10-100 nm (customizable); Specific surface area: 20-
Specifications S0 m?/ g
Performance High purity (impurities <10 ppm); band gap 2.4-2.8 eV (WO 3 ), infrared blocking >90% (WO : . s ); photocatalytic
characteristics hydrogen production rate 450 pmol-g = ' - h ~ ! ; transmittance change >80%, response <5 s
Application  Photocatalysis; electrochromism (smart windows); thermal shielding (energy-saving glass); gas sensors (NOz2 , NHs ) ;
Areas energy storage (batteries)
Store in a cool and dry place, sealed and away from sunlight; avoid inhaling dust, wear a mask and gloves when operating,
Storage safety
and dispose of waste in accordance with regulations
Package 5 g, 25 g (laboratory), 1 kg, 25 kg (industrial)
Minimum order: 5g (laboratory)/1 kg (industrial); 3-5 days for delivery if in stock, 2-3 weeks for customization; worldwide
Order delivery (DHL/FedEXx) .
Quantity For large orders, delivery period must be completed after the contract is signed, including application for dual-use item
licenses.
Advantages 30 years of professional experience, ISO 9001 RMI certification. Support flexible customization and fast response.
Impurities Limit value / ppm illustrate
Affects conductivity and optical properties, requires pickling Purity benchmark: Applicable to purity
Iron <10
or magnetic separation control >99.9%, ultra-high purity (99.99%) has
Source: Sodium tungstate, affects the lattice and lower limits (such as Fe, Na <1 ppm).
Sodium <5 . hod: ICP-MS (<1 nob
electrochromic properties, removed by ion exchange Detection method: ICP-MS (<1 ppb),
Tungsten ore is associated with tungsten, which affects the
Molybdenum <10 o } Source: GB/T 41336-2022, American
catalytic activity and needs to be refined and purified
Elements, Stanford Advanced Materials.
Source quartz equipment, affects particle uniformity, o
Silicon <5 Application impact: Fe and Mo affect
requires high-purity equipment
photocatalysis; Na and Cl affect
; Source container, affects thermal stability, needs to avoid st ©n e B it
Aluminum <5
Sopannation semiconductors.
Affects the stability of the crystal phase and requires Control: Precursor purification, high
Calcium <5
precursor purification purity equipment, optimized reduction
Reduce catalytic efficiency and need to be purified and PTOCess.
Magnesium <5
removed
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Project

Copper

Lead

Carbon C

Sulfur

Chlorine

Details

<50

<20

Affects the performance of electronic devices and requires

ultra-high purity process control
Heavy metals affect safety and need to be strictly controlled

The source is organic matter or reduction, which affects the

optical properties and needs to be removed by heat treatment

Originated from sulfuric acid, affects chemical stability and

needs to be cleaned and removed

Source of chloride, affects purity, requires rinsing control

Procurement Information
Tel: +86 592 5129696 Email: sales@chinatungsten.com
Website: http://www.tungsten-powder.com(product details, comments)
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Ab% ArcE Yxeg2ditsE Airle
5.1 434 7= A (5g, BE TH)

4 Aelg fd FEREE ARESt] ek Yy sd jhs)
SR ANIUT . o FRE ATAEC] W uA
AR5, AE A5 Arhete o AgFUT o A4
A} A
Al

2 7
Gl b ZUg A By, A9

AL A &dd e A-aA wkedunh dEs dib R agk
A 2" W0;, R >99.9%) 0lH, Aol JhEd 2k W 29)7] RN =i
AdeR Addvd %

A, A5 o dACA W0; 5g & AESA kel A BE(IWHE R o] 10cm,
el 2em, Zlo] lem)oll d5dtAl AAFUT. HYg REES 12 WA 3484 =24E
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neste] AgHen, weEde Wukg o] 1000° ¢ o4 ewE Ad &
AUk AA A, FES Fa AEE A6 BE HFCE) Gm) e dAslop Gk
oF, A9 nES pamel Fe Toio dwon FAmEw e o

AAE Tl Bt

hie)\l
i
O

I Wozol FHE FEY IWY EBEEES AASE AN dAdUY aes
AN, F%F 0.5-1 L/min, % >99.999%) & WA o F43te] 715 At 27
2bets BAFUT. REE 9 50 C 9 FEE 300° C 74 &Eal 30-60 & &%
A FAFYTE o] bdAldA dFH B (T6A) S T8 T AA anE 1S5 &
dom, A EHe dubdo=m 0.5 T % nwez AojPHych FEo] uF ol
ol QoW & 3 AN HES FF7|7F B Adh T Aol TS
)z sy
g Wk FAol Aoy, AR FA(H, FFF 0.2-0.5 L/min, =5XE>99.999%) =
Ags|of gyt 2 2% 10° C/min &% 650-750° C 7}A] AsA]7]a, FHA 22

2-3 AU Th W& T3 ZEU T W0z + 0. 1H, — W0, o
+ 0. 1H0, AhA Azpe] F4 AAR A4 Agro] FAgduo] YA Eo] X3 sgow
BAUrh 259 H, F%9 Aol Faddyrt: 600° C wol A= whg-o] ghaw ] il
W0, FHE&o] 10-20%0] =re AHUTE800° C ol ME W0, ., EE S WO7T
AR E G ks gEFo] 18.5 wt % miRtoe R "oyt e Az 700° €9 0.3 L/min
Hy frgollA Ak heke 19.0-19.5 wt %= S H o, AL AL A (P2,/n) o] aL

4»

v AAES AstE WAE] g8 7o dA AsdEior Fuch wb
w113 N, (% 0.5 L/

HA Aoz "olduUuh(eF 172 A17h). W7 FAHNA N, BE FAE 37
S WAL W0ol v SEA uE 5SS AU AHES
Al dEske] Bytste, dnbdoR R Sy Absts WA ey fs %l

2171 &71e Ry

LR

WA HAste]l AdA HEE AF
(0. 1-0.6 L/min) 2} §# AlZH(1-4 h
=4& 2d F AFUTH A =W i, =

30% S7 AR AbA SRS 19.0 wt %= °F7F A }oq &3 EHS 1
e, &% W3 (£10° O A FFH(0.1 wt Bl AL FFS w A FANE I}
A7l E e g vy 4Ak Z7]E 700° € oA 50-100 nm ©]al 750° C
o] Aol 4= 200 nm & F7FU T}

rUA;ruZ

5.1.2 AH] 2 AZ7] 27 AMg

AP A 12, ek 3 kd .S FFsoF gk A AHle BE(d
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Carbolite Gero STF B+ Lindberg/Blue M) 2, AA#A (WA 5cm, do] 1m), ThEA &%
Aol (HEE +1° 0, 283 WEA (Hd 1200° 0= Zr53 AdFU Ao 94
gl wkg A #Fo] folsty, A 2k AlE Tl 4 2= g dol(of

20730cm) & A8t A% A 21 S F5FYTh

b T Alz"e FAHY E g2 94 g
>99.999%) & FHalof sk, IS et WH
Agdx 4+0.01 L/min)E E3] Zd¥EY
CHyol F95E AL 29 & glow, §% Al97]9 Agne: &
FEFE MHY ke o 2

Al="s AR oF Y

E(d: c0 ==
Fago] A48l
1

vol%) & 7]

WAl Ae] AAE wgow AW 4379 ude] mwe e 445 wEaol
2 2L, 0.1M NaOH )+ Hi7|17b~=
WAk R (el AR AT A% 3

=
T
NHy) & Fsdoh w77k wiEae FF s dAso] A I

to Hu

ik

PANalytical Axios %5 )& AkA& &kl E45 Stk (Fe, Mo <50 ppm) S &A1, X4
3)d EA7] (XRD, Bruker D8 Advance %) WAMAA A FZX (53 20 = 23.5°)
stolal, FARAAFE W] 7 (SEM, JEOL JSM-6700F %) &Ej (YA =7] 507100 nm)
Ak o]t AuE AH7)Hoz wAS o FULE o Zo] XRD 9 Cu Ka
WA (A = 1.5406 A) 2 dlolE AM=AS ®Agsty] flal wid "AsioF T

M e

i

AR Aulel fARS EF Fagth Adne e FAge AASs 94
ARaok g% BAHMR Ol 1 A7 B F golefw A%). 1, e
& wAe 98 MR AAE Ed rE ARE Adslel Ty
A

o]
A qtmel A e A b 4 Aol AgsAn, o
= s

O

=4

A R S Be EeI AT SAS] A8 FA4 s B
4 27 SolA #d W

5,201 T2ANA HA 9 &

24 99 2 g AAUZ

W0,. 2] AFHA A2 A3 4 FPHoRZ, HESA2 W0z + 0.1H, — W0, o +
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0. 1H,0 gy}t o] HAL Koz 7|A-aA wkedydh H, A= W0 YA
xHoez Fikso Az ulo] Ak Gxep wES >715 AAsAA oF 3.33%9
(@A) E A A AR A (EE 100°-1020 em?) S FATYLE AbA Ao
AL Werzh whtE BEAHo g FQno] T3t ksl AEE A5 W0, 00 HS A}

O:

o
e A7) AEEA07-107 S/em) E FAFUTE o] ¥hEE oflrd whE(AH ~ -20
kJ/mol) o] A wk, A3t o x] FH(F 100 kJ/mol)S FEa7] i HE LxES
At L] 7 e] HaFrh
3] 4 & Rotary Kiln) &= RS &85 Fo]7] A3 A5 54 IJHE o] &FJurh. 142
R} 2, FHZ (Kiln)©= W03 PYAE IHAA H, BH7100 AHFHOZ =EAA
A5 W4S 593 A ARE dFFUT g SEE &5, H, §%, 183 AR
AZEY s @del o8 Aljguyrh ol R (d: HRFo-gAe= md)e wH
F23 2k AA7E Hx2 AR GAYS BoFUth AFACAME 173° 9 Az
e Bl Aw s5S HAs et v A S BAFE U

ZEAA L @ Fu| Holofx

2 TS dm AAE, HA L olF, Y wkg, ¥ 2 ¥y, agla HAvb~

Aglel 5 gAR FAAPYT. LS 3IH=E (Y 1.5 o] 5°8m, WA wE=

Agte] 2ol d) S FAHo R APHY, Aol AaF Adolo] (FF &% 507150kg/h),

Tl ¥ZAE N, HE, 4o 2mI Ale]EFE EYUIEA 2HE) 7 AdFYTH
1 1o

Hd7kas 2593 249 52 AAE 2§ Fgolzejls T A AAdlo=m

X

ol WA= B GRS S mesiel gtk AES Y FU WA @,
FF Azde Rel, Wz R £ FAE SR 9ASH, wte Adge
S@gor AA5e] 47 20730em 9 o]z @AARULh Aojde AN T
Relslel glom, mUEY stun ujy 29A7h Al dgdth v WA g
FoE 678 Aztolrl, AT 100kg o3, A% kB A A £ Ee YAFS
9% 5 ddth dE Eol, oI 1§ Y NN BF 428 A4steta A4
$5 A BEFUY

4o A%ge Azt AU AAY F, dmit 23F Avclols %
FAH S5 sfobe] FYPUTh WSH W, 01 WA 50° C MVOE J7E F
T2 Bal AFEOD ol SHUh WME/S Al FA6) Fasel Wil NES
FEIEE FUth olgd AAE EEHS FIAY BE olld A4FH 5FS
golakAl gk

5.2.2 TEAA wj/fHS 33}

2= %4 (650-750° C)
L= W0, 08 FAo| 9GS mAE F 2gloln, 6507750° C oA Alo]sjoF &bH,
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N EL 2= 700° C YU %7F YR o (<600° €) EhA 3Yo] whAlEe]
XRD A A3 wo,(2 0 = 23.1° )9 FHF A7 JepgYr. exrt yE¥
=0 (>800° C) W0y ,, HE&= W0 7F A vk 2FEFS] 700 cem™ ! I A7}
sy v A (50em M4, AR £5° O7F AR HAAHL, F9
19 (HEd w=E sk WS B8 3%4n dolo e FYo] fAHEUL. 2%
W3 (£10° 0= A& kol 0.1 wt % mvko 2 3k m x| vk | =8 39 (550° ()&
d&fof Ut 28X ko A A7 EX7F ¢ YIFH YLD >150 um ).

2= HHstel= dost 9 W HEEH 4] xzge] dadtyth W0l W0, 029
Aol A A X} AUAE 700° ColA 7Hg tow (AG < 0), ¥ HFEe 2%
7kl mek VsEadeR ST (kY- wAA). *Pﬁﬁloﬂfﬂf— o<
99 (3007500° €) 3} WG G (700° O) & SAHOE Aojste] A FHE Fola G|

TFHE AU

Fa FF R HE(5-10 n*/h)
O gk o
T 0 =

H, 5-10 w/h (2 &%l wel o) = AN, didor Zu 938 Folv
S8l N,(H, vl& 20-30 vol%) 9 EFEUL. Fol 1% HOow (B w/h) whg HRE7}
Fasha AR A sAoR Feok Gtk @] UF EoW 015 n'/h) oluA

H7b Z7betm AEo] #HwsbA 39 qu}(x} g <19.0 wt %). A

=

o

FHA I £0.1 w' /b PP W &S WS b, FEE AoH EH (REE
+0.5 vol%) & AA7ro = TUE )

& A shetgEs g A bdAd 1y AFEE BF 7o R T
olgHog wo3 100 kg ol 0.89 m*9] H,(E= AE))7F Fes
SHAIE S538t7] 98 5710 v o] o] <ol a3tk No 4 ade= H, vEE
agh(4 vol%) ot 2 S50 bHAS AU AF A¥, H, 7w /h &N
/hE A AFEEE 700 ° CAlA 90%Y] &S 24T F IdFHTh

7ht &%= 2 AF AZH(1-2 rpm, 4-6 A1)

48 S5 #Ye AR S RSt A5 FHo Y H J2E WA s] 98] 172
rpm &2 AojFYUch £xE7F UF wom (0.5 rpm) WS FGolA FHZH ] mpdo]
WAE T, 27 UE 2o O3 rpm) B3 EA 05 wt %ol FUFEUTE AR A
476 AIZEo R, & (85790%) ¥ EFH #8S olwyTh AF AE 6 AR AXFstH
TEE 99.8%HA =Y JANE oy AR oF 10% S7FEUTH AR AR
Tw SR AE V7] AR wg 24dEH, 54 Rd(ARE 35 F& = 1(FE,
71E)) & Fd HARS A5 F AFYh

Tw &% %% (50-100kg/h)

FH &+ 507100kg/h & AAHM, HA &= T5kg/h YU TE 2=AF Ziu|o]of (RE]
=9 510k = Aogdyth IFH FL27F Uy Wom(30kg/h mIRb) AE &0
G E 3, UF o (120kg/h 237 Y87F Rola wbe BFY (AFA dek A} 0.2
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vt wol WA H450E AdNE Ae dold == A8 xFaer Itk

A4 A3, Tskg/helM 9B T FAZE oF 5710em ©]aL H, JF mEe] 7MY wsyth

AN ZUEY 2 v=y

AR MENIES B AAF =mUEPo] o %
5 zulth FHW, ol Wy A A% Sk

712 (750° € o)) & Xk dge] 10% 7HAs) BZakd (5m° /h W R
Aol 200 S7FAYH. = A e < 2 3, S5 Azt
13 "Rtz 34 MAAS BEAFUT A Akl mEw AAZE ZRUEHPEES S
wjx) Qe o] 98w7kA gk ch

O!

F, & HelH=
=

s =l &7

5.2.3 A58 B Ao} A2H

PLC Al2H] B 2 7%

Siemens S7-1200 XX Rockwell Allen—Bradley ¢ #& PLC(ZEZ1y%W 715 =g
AEZY )= 25, 7%, &x 9 4= AdE Tt A AEIe YUY
et ] Abd AA(700° €, Tw’/h Hy, 1.5rpm), AAZF 2 (AR} <5%), 12 HE

2 3| d8) 59 7|%S AFTFUTE PLCE Modbus HF Profibus ZRES
F2E FAFE Balste] A~ HAsE A9gy

AX FRARE, 7% 4=
A= A K EFY, 071000° ¢, +£5° C), A

] %%}:74] (Hz 5"4 N27 +0.1 Hl3/h), ‘?ﬁ%ﬂ
A (A2 YHE 0.171 kPa, +0.01 kPa) 7} X3+ o) ]

A= e F& wet 577
AHoz WA ¥, FFAE 7k FYel AAEH, 48 A= 7] 7 oeieks
RUHP I AA dHeolHe 2 2SS BAs7] 8] 420 mA A5 E &3 PLCE
AEH Ut

T

€44 £7 49 dHoly =4
g oldulE FA dAL® Fotn, FAfdAbs AojdelA wiiwa (o Hy %
T10%) & 24 7IAE AL & dsdh veoly 23 Al&EE 5 vk 2k,

g, T9& Asta S22 SAL diolHHo] &) o AFste] &
dUTh o] oJHE(d: &&= A 23 = AFor FAHIL B

Abs sk AL 2849 HAS FIAIYL dE B0, ¢ 4L PLC A&EE
B3 5 YS 8% =9 M FTE AIZS 8T 2 AFA 0.5 At
dEdGUn g dolE 27 fFF MEeS B4 H, vES HAHFs= 5 FA
Mo =go] Yt

5.2.4 A=A &H # € HF3

oA A4u|F F=H A (2-3kWh/kg)
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W0, o8] 2F A S F2 744 (70-80%), H, =3H(10-15%), 183 2H] 2F%E (5-10%) °ll
o3 o] Fo]HYrh 100kg el T BlX (batch) AUA ML 200-300kWh (2-3kWh/kg) =

FAEH, ol A F=dW(1.5-2kWh/kg) Bt} AT AAFS o 25Ut odyA
M 2R A7), dE AT, 28 AF A 2R #-do] dHFynh

HE 35 2 A A9

717k 2= 9F 2007300° € °]™, 20730%2] ES FHstal AFyLh o] E&
dusrlE 3 FgEHo TE JhEE ddsiAd HAN)E 7HEeke] oF 15720%9]
olyuAl AvE A F AdFUTh CduAdeRE AV T (A Aol A RE 71 o]
=) HAZFAREH 3sM)/md, TR Agol AHIHr dsynh b JMdde=
HY (&8 >90%) < w717k 83t %2] (S0, < 50 ppm) 7} B & FH o}

@E HH3 2 a g FY

7hab o oHol= Aty AR (F7A 10715em, EHEE 0.1 W meK )E A¥Fsta
WEHE (57 5em) & AlFate]l € £45 10% vvte® Zd5Uth 43 & dage
60%ol Al 80%® EAE AT, 7E 29 AIZFe 12 A7t w dAAEASUL. =3
G (2% e e dE 24 5) S 8 oluA AHE B ARdsynh

yA #EldE B3E FA 2 Fu AAY e 4 Sof, AF NS
TF oA vl 10715% s7FE YT A8 HdolE FolH FAbe=
AastA N Ak Ay A dF e duA 4n] A (kh o) A S

3 £%(£5 keg/h), 2%(+5° 0),
S Aotk AEa Asme
Ask, Abi T BRE 0.1 wt % ol

[e}
o
A2 Z7] FED50) WME2 5 um 7T Juyrh Ee 95 wx] 3 AIAZ(ETE <GB0

F2 A ZEAZ 2 A9 AHF

zk A= 5 ) AH A HD 100g) ol Al A EE H E &l XRF(AE

19.0-19.5 % % <% Goppm), Abx BEA7)(HEA £0.056 T %), YA A7)

BA71(D50 10-50um ) =D XRD(EAFAA 4 &% >95%) 7F EIaHUTh AbA deko)
o

i
@
g

FOH0C19.5 TF %) Y AREE 1ARE SEAY 1, 32 10% 5203, e (<19.0
SH 0 N RS % FoA LEE 500 C UL MELAN WA (90K
4A) e Ralatel Aweln, 1 ol4E WAl dne HEF FE T
ZRA2E =AFUL
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J1E 98wt A FHAA AntE 9

T 22 dR2EY ofZgAeldel tEA TS Alwsta dsynh

Amel A4 W AAYE W, FAI AL ake AP AL WP of
AP E 8 9, AAY B4, ad1 ww L £ A /] S o@ 4%
A4S Fa gy

5.3.1 QA A £7F 2 873 A}t

APT 2 Wo; A}

oty vt "gXAEo]E (APT, (NHy )10 [ HoWip0sp 1 ¢ 4H,0 )= W05 ( 500-600° C )=
AA Bald 5 7] WFEo] AgEow MiHE 9EUYTE APT & W0p 28-S 937
A&l == >99.95%, T T 1wt %, EE (o Fe, Mo, Si) <20ppm < 7} oF gt}
WOz (=% »99.9%) = A4 dm= AMEEW 93 ddAdES RSyl 98 4A A7)0t
200pmoloF FUrt . F Az 3 xS ICP-MSH >79 wt %) E HEHUoH

BESE 535S ASTM D7896-22 EFS == oF )

=4 R ALE

APT = =2 ®Hzwl FA(d: SxgvlolE T 3FA)S H2 AdHom AHAlsd
e, A AAH oz Azb oF 107 Eo AatEs J|EEa YTk WosE APT
4 e Hygsad AFes T3 4 5 sy dA"ad 2 (4 A 3FE
T #J7] A=) S AF AlF WHNOg/HF, 1:1)3Fa AAG3slstd g 5&o] 80790% & 4
dom, AFES T YAA JEEE WEE S dH5UY AZES T8 TEe ud
M2 LAA Fu H&8 30%% e 4 glom, ol A&E7leAS vy

A5 Age A 7o wel AFsA AAsor Ptk APT & FBF A
g1 2ol A W, W0, FAHL 23EARE A A7)e tE 2] o
FaUth AFGAC A= APT o] ARE Hl&o] oF 70%%1H], ol FTae] vheFatar F 5ol
golat7] wiEdu

5.3.2 AAE TA

s 2 A8

= Hbs ¥HAS S7HA717] el 200um mRko® Easor Fuch . B H (%
3007500rpm, Zr0, &, 274 A|[ZhH)o] dwrAdol Aujduyrt B F, 500um o]Fe] &
AAF= 100 WA A (FH 150umE B8 AAFUT . Ad dAVE T AAHS

e Al eb= A WAsk7] fs) Ald EEE 95% o] dolofoF gt
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B3 M;E AAS] A LY
W= AASs NLE AAS A8 ddel Weshid. o e wEz
372 (500-600° ¢, ¥ 57 C2 7bd, 23 A1F Bek me)olA SRR wge
]:]'%T/]' @'%HE} (NH4) 10 |: H2W12042 :| * 4H20 - 12WO3 + 1ONH3 + 7H20 ‘/[\‘T"i‘ 8:1—%]:'8‘
©.5 wt %2 YAST My MEFFE 50 pn(AY b= FP YU Vool
FHOLwt %) o] EFHE A5 300° CollA 1AZF sk Axsfof gt o d 5 XRD(WO,
54 93 20 =23.1° )2 AHES gAddh
=42 AA 7€
AAge 95 F2EAd F2A, A wt %), BTEORF, G0 ppm), LE]an Yt
A7 (HelA Y= #A417], D50 <200 wm )E ARSI FUT TR o] JES
Y xR AIFE 308 AFEta, BEE gl 7S 29Eid wiXE wA ok
Furh o] AALE T3 F5 o] HPAES SR F AFHTH
Axe] HAAshs oAvx] AHlSE g88 aelsfor Furh a2 24 (6007 C o7& N
AAE FHSAR, W0, EoEC] A7 HH5Urh A2(500° ¢ "vhH & &fo
gSEunh HA 201E& A5 BH @)} AR FAF @A D0SO)E S AAs)oF
Fasias
5.3.3 B# & %
B1d 23 (3%, 9s)
Axe] 5, APT &} W03 Heste] Eek2E Folu Mg WMo myksia, di E97=
HostH HFEE 30% olst® FAsloF FuUth APT = FHFAol ol i Tl 5 wt
WA S7FetH, W0 AbsE WA A GEHOlA W0z« H0 A EoF vk a2
B3 (40° € o] E WA S Y& B &%= 15725° C7F frAE ook gyt
=5 WY B2 FALE
5 Aeow Q3 A FES WAsH] Hs T4 WA H=(FA 2em) 7 AR
4y Efom oFolguUtt. AAY &F Alde §x RUHTE A (ER QA%
40%) ¢+ AFH WF FAB0° ¢ Pvh7F Zedunh &% Soe dAAY FHE
BAsty] 98 HE AEHE dr1dow dHsoF dunt
A 2 F HAAste 84 S Lysior Ut dE 5o, @ FE HH 7=
& ol WA EHES 2% Fo dAA FEES FHARSUS AV Ba6 1Y
o) Alddle FiY BeEEol s A FEFE G71Ad AHEY 9 HAANE
13)7F d ey
5.4 #7tA 2 FAE A
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b @ BAE AT W0 2., A B4 mEel syoln, ol WME Al &5
9 oA Few AAguUch o AMAAL wAs AR, A B4, PaE 805 o
87 mUEEe 2AgU

5.4.1 wj7]7k2 A4 2 444

H7h e F2OAPT 94 Wo; 399 F dAlolA @AY APT wiol s R
HESo A AAE = NHz(100-500 ppm), F=7](5-10 vol%), 18lal W= N7}
ARYt Y gAdAE 27 (FAE, 10-20 vol%), FF Hy(<1 vol%), 18]
2wl #2101 g/m*)o] LAY #H7bse] TS ALE qFREe BHo] QFYTh
Hj 2 100kg = A glskH eF 50-100m* o] Y 7}2~7F @Sk, o= 4 HIE UES
FT=37] Sl a&FoR A EoloF FT

A W] gFe WYtk a2 #A(750° € oS H,

s C Wih& NH; %5 F7HI3UTh

Hj 7] 7k B2 (6CMS) = RS AAter RUE Pt Az 49 7z ARE
o

Asd = Jdsyh

l"

5.4.2 g A

5% F5(2 M NaOH)

A7k 1A BFE(Ee] 5710m, Al gog A9 oR FdFEYrh o714 2u
NaOH &< (pH 10712, 2 1720 /h) ©] NHsZ F58te] 95% olate] F &S zihe
NH,O0H & TS 5357 5 A FaEs =°7] s H& C
o) Uk EREke] gole HyjH o wAsfol st (pH <9), HAL F3} T

UEEISLN

M4
Nt
Ho

2
o
fr
olo
e
g

g4e &2 2 wE Ao

= @3kra )9 e oF 0.1 g/g e FH &= 7R 2T (A
50 cm, H|EW A 1000 o’ /g) ol F2E U HA 72 wiES 7] (NH; <10 ppm, Hp < 50
ppm) & T3, =5 (Ee] 15mS T wEgEUch @dee] xIEW (e 3 /1Y)
A424(4 &2, 500° ) shAY wAsfoF Fjh

Ae s 2aey HEs HAAsteor dUth & AA7IE WA (A ZHAE] " vs
W)e] dEe & mafdl JFS VA, =3 FZo ZH(5710kW) 2 FFel Bt
Fudh. g 7| A7) BEE WA 71 > 0% = F2 avE AAs, F7H

o

HE S A% NH; S8
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EEGA NLODE  EF(FRI), 807 dke]l QHEUoM(5E 1020 wt %) E
B AY HsPO,st RESA1 7 F 5 oalgdth s5se Ay
90%e1™, & W 0.5-1 kg o] MisE B5T 5 AFyTh wab

g8 & vk

=
o) AFor i1 = u]eg @/\é‘

>

| Az &L

S (W03 E3 W0, 9F 25 S %) Alo|FE RBE72 FAsM AE (200
AbA A (HNOs, pH 2-3) 3} EES AASIH, I5=&S 80% o4yt
Ae A2og vz AEYSAY b g AF(d: W B S AxsE b
[e)

AFH

R - - B )
oo ¥ > rju
% o o

R

()
> e K

24 (FE3E gA) ol

FYAIIL Ny AFelE g 5
I AEs] AANE 2

o
3, XRF 48 5d) "g2d FFEQ +X(95% o)) =

Qi

5.4.4 87 71¥ € EUEHH

HjE % (NHz < 10 ppm)

&S oAl B (dl: BU IED A1) S F=58foF 3, NH; <10ppm, H, <100ppm, %%
Gmg/m*, €0, METES oA M (0. 5kg C0/ke) 3 AAIHUTH dA T+ T
AAT & Qo (el: 3 GB 16297-1996) T2 02 A oF Pt

rlo

g EYE " A|2H

Hy AA (71848t 2], +1ppm), H, HE7] (£10ppm), L3l WA F47] (Fo] A 2bk
WAL 40, Img/m?) = AR w717k~ E BYEHE, deolHE 10weith 34 2HE
A& dR=gdynh ol (el Ndy > 15ppm) WA A, oB] EF HZ
s o2 AFste] 5% oluldl dl-&-dyT

=z,

TUE® Alxde] AL Ar|Hor (Y 13]) wAgHoloF &1, dHolEE H4A 19
Fob myEojor dydh 3 FHLE 289 ZYUHHS I JE 29 wEHE 1%
nuko 2 9, ol 34 B3 #E 9

AT B REE W0, A A SAoln, J1%&, 4G, AP A 7 WA
wgsolol gtk o AMME bd A, B4 s #E 2 @& Axjel o
AP o,

H, 72 %A 2 1% Ad
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&
el
(22
i
o
;.lk
\1
(2]
<
o
=
\I
)
ﬂl.l., —lN
j&
D G
Fo
[
hins
°
)
of oX
N
>
o
12
9
o
5
o
X
N
©
)
=
[e)

HJ—;E. ;g-u] nJ u(_]—i]. }\]}\Eﬂ
Zhubel = WE Wl B (942 2kPa 23 Al AHE ) 7F FARE o] glow, d7] ARl ATEX
T (3E 5 Ex d 1IB T4> rgUch Aulds 2 A8 (Gom F 1) ¢ AbE
£ o]
L Eds

—~

1% meReu e,

l_.
Bk Waw 2842 TRk guh

il 2AE 471HoR(W 13) Ao S, ol 84 Reld: AF
BARE 10 © Paent /9F ANFUT & FFAAEL WE Az &3
0.01%744 R, ol e} EahE melFULh

5.5.2 87 H3 J|FE

g wEFE # AUy &M BER

g4 e Bxe duA anga dAAlEe] don, o= YAl B (0.5 kg C0/kg
AF) Bep srotop s, HE I @ AR AUA(d: HAV=)E B EAds ok
Furh oy AW 273kWh/kg O &, AVIAJA AN 13) 2 ¥4 HAHIL
Z a3ttt

B4 AR A9 B dAAEH o U dE 0], TS osE A wEFS
g A Alme] @AY @A wEF SANEITE +0.1ke) B AATNEF
aTFUL. B4 Y 25 199 A% b e 9§ gy

FATS g

wES H, Ae(FE 24, 72 A, AW FARF(E HL A wA), B

He @A B, &5 A& vEyUth A A9 vid 40 A7) 27] WSS, A
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Ae vhd 20 A7ke] BF W& olfdor Pt Bk FARE 95% ol FAUh

29 M 2 7% 87 AY
F ool B MAME(EE, 4, gu AE/AA A 2 gy A
ARHENA £ 7 AAE AR dgth 7w 2T /SdE Az A4 ke),
WAES (R, By %) D Y oME (A A B)7 2@ 397 nakg

T'C_)_—
88 50% ZaARE, 712 AL ool et B4 FHAS wEREUTh

A mE AU o AMdAE ug

vl BAH a&dE W0 o AT 2
< wAEUY. FAH AT HolE = B
(o3}

e
TE, AAA mE&d W 2 HAH4s A
AAstL 7= 2 4G Al TS F

5.6.1 H|-& FX

LALA] B]-& (APT/WO3)

UAA H]EL Ful oA & HFE AAEHH, ol& APT & W09 Xk, A A7,
ag)a A ek Il JFES wHuUth APT ol Aldle EEE SR (<20 ppm) &
aEser sk Wk, Wo; Ful AldlE dAE 1S FAEer FUth HE 2w
AZgsta A HE&S £ F oy, AZEE] AN WMEPUL

tlo

A = g A7

A wgE W, H, o3 R Rz () Adelep) e el glem, oA
2] (273kWh/kg) & T AdgYh. An A7pE 7kl PLC Al=E)
2 HYTks A AN FE(PdrdoR 10715 W) VlFeR dd, fAES
(e A 23) = 7149 gl 9&& s

fols
¥ o
2
e 2
kg

=% 2§74 25 0§

Aol S, AN, V1% A4 Qe EgWULL ABH FEol ¥25E
QM W& oAU RANS wgolE gul Aoy A, shelm A,
A 3R, Wl AsY 2RE@EAY, NW) Bl EFHM, odd AWF:

Mg Pz FA0E 2Psolol Futh dF Eol, A4A WES WEL 10
FAN2 & AAW, uA AR mEe 157208 AT & ALtk Aol
AHake AR AFA7 g w§ RDE@AA + AUA + AR

Fuh

o
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5.6.2 AA= H7}

g H&
W0z o9 AAE MG AAPA, oy, Ayl g o] wel AAEM, A 5
FdFe TEUT 100kg/WA qPE= A VHeES FEAIA @9 WES Ak,
A H = A2 aAEE g5 I ¢ dsUY AAd 2842 AE

G0 44 £EE nsor gk

q
4
R EabE gH] FEEEM o), oluA &2 5kih/ke TED, T 1 bR
WU QAREe WAY 100kg o)A 500kg OF FrhekH, wel oA e
10715 AR f1 25 0 EE Aggu ol BAe Eu % snE Ang
2
=

T
=77 . O O
.\L]‘———J/]— 7+ O E

oZ Aol F8 Z7te} AAF ool dhH, A|F o Zo]
HA P}

AAR Hrbol= A7A¢l BFoe] Ak X7 T (7w, AHE3 A AE) =
=45 375 @ ol di# ARES FE oS 9 4 dHUg. § e A
S 5,000 2o =9 w9 vE&S IA ARFed, o= R oHE

HojFUt).

)

5.6.3 HH3} M

A=A H ARA &M Fa
A Anl HAslel= HE 35 (15720% &8 F

), 4 H a3 &4 4

g ZA oA (o Atz A7) G oA 7F 23 Yok HE 2wl A28 (80%
o’ ¥ A wjH (oA 1% & FI YAA xvE Asta, I wisEs A (o
H, &% #Ash & 7|vte= )

AT AFsHE AL

& FE %’HW—E A7 AZFUA6 AR, 25X(700° ¢, Al Fi
H] & (20730vol%) & HA3}sfof s, =®EE 90% ol APUTh PLC 2 AN YEYJIES
3 A8t OHOMU%, T MY s Foln(AF 10 3 mvh d#AAGS
FHAA FAE 98% oS 24T F AdFyth Holy EA AL oF 2dl 5) & F

T2 U% A48 & g

o Wy Task 7Aoo #@S wHok itk <E Hof, A
WE7] Fb AesAw, wge 2d el AAEUT AESHE 27
q

FAE oA AAuE 207308 AR 1A 15 £BH A45E e A
BES 25% FEAA dAll 29 AL E AA S U
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CTIAGROUPLTD
High Purity Nano Tungsten Oxide

Nano Tungsten Oxide produced by CTIA GROUP LTD has a purity of >99.9% and a particle size
of 10-100 nm. It has excellent photocatalytic, electrochromic and thermal shielding properties and

is a yellow

(WOs) , blue ( WOs=.9 ) or purple ( WO2.72) powder.

High Purity Nano Tungsten Oxide

Project Details
Product Purity: 299.9% (optional 99.95% , 99.99%, 99.999% ); Particle size: 10-100 nm (customizable); Specific surface area: 20-
Specifications S0 m?/ g
Performance High purity (impurities <10 ppm); band gap 2.4-2.8 eV (WO 3 ), infrared blocking >90% (WO : . s ); photocatalytic
characteristics hydrogen production rate 450 pmol-g = ' - h ~ ! ; transmittance change >80%, response <5 s
Application  Photocatalysis; electrochromism (smart windows); thermal shielding (energy-saving glass); gas sensors (NOz2 , NHs ) ;
Areas energy storage (batteries)
Store in a cool and dry place, sealed and away from sunlight; avoid inhaling dust, wear a mask and gloves when operating,
Storage safety
and dispose of waste in accordance with regulations
Package 5 g, 25 g (laboratory), 1 kg, 25 kg (industrial)
Minimum order: 5g (laboratory)/1 kg (industrial); 3-5 days for delivery if in stock, 2-3 weeks for customization; worldwide
Order delivery (DHL/FedEXx) .
Quantity For large orders, delivery period must be completed after the contract is signed, including application for dual-use item
licenses.
Advantages 30 years of professional experience, ISO 9001 RMI certification. Support flexible customization and fast response.
Impurities Limit value / ppm illustrate
Affects conductivity and optical properties, requires pickling Purity benchmark: Applicable to purity
Iron <10
or magnetic separation control >99.9%, ultra-high purity (99.99%) has
Source: Sodium tungstate, affects the lattice and lower limits (such as Fe, Na <1 ppm).
Sodium <5 . hod: ICP-MS (<1 nob
electrochromic properties, removed by ion exchange Detection method: ICP-MS (<1 ppb),
Tungsten ore is associated with tungsten, which affects the
Molybdenum <10 o } Source: GB/T 41336-2022, American
catalytic activity and needs to be refined and purified
Elements, Stanford Advanced Materials.
Source quartz equipment, affects particle uniformity, o
Silicon <5 Application impact: Fe and Mo affect
requires high-purity equipment
photocatalysis; Na and Cl affect
; Source container, affects thermal stability, needs to avoid st ©n e B it
Aluminum <5
Sopannation semiconductors.
Affects the stability of the crystal phase and requires Control: Precursor purification, high
Calcium <5
precursor purification purity equipment, optimized reduction
Reduce catalytic efficiency and need to be purified and PTOCess.
Magnesium <5
removed
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Project

Copper

Lead

Carbon C

Sulfur

Chlorine

Details

<50

<20

Affects the performance of electronic devices and requires

ultra-high purity process control
Heavy metals affect safety and need to be strictly controlled

The source is organic matter or reduction, which affects the

optical properties and needs to be removed by heat treatment

Originated from sulfuric acid, affects chemical stability and

needs to be cleaned and removed

Source of chloride, affects purity, requires rinsing control

Procurement Information
Tel: +86 592 5129696 Email: sales@chinatungsten.com
Website: http://www.tungsten-powder.com(product details, comments)
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F3 AL FE 9] Al FokollA 1 FAlEe] AFHAFUL B A=
FEv WAUE, Ade HA43, a8 dold, azla AA 89 d 7Hx Sl s
AE QA =gyt
6.1.1 FZv) HAYF

o5},

Wop. o0 FEW B 2.472.8 oV o WER WAE e wEA 544 7]
7B (B 4007500 nm) & EAAHOR FFE £ AFUTh FA UATE WMERS
) % (

Zdsbd W2 A7 AAw (VB) & 7N A A= (CB) 2 AolAIA A e ™ -
h *) S FA4FUT W0, ool A kA A3 (2% 100 ° 10" em ~ * )2 X3 FA 9T&
st APl FHES AASI W0l 107°%0) A 108% =) NAdES
AU (<20%) . AE AA(E B ~ -0.5 eV vs. NHE) &= &5 Eafste] Hy(H* / H,
, 0eVE AT & v T3 3dE9 s 7HA e v, AT (E VB &~ 2.0 eV vs

23 eV) & AASIAY 77 29 24 (s, A=

NHE) & =& ]'Q‘Oo:] 0,(0, / H,0 , I.
1216—6

BE0) A4S W EFF, Aol ®el, EW 0 A wAZ dAUTh 0,9
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TEABA E5E (70780%) & W05 (50760%) Btk A =od, o] Ak Adte] o
=¥ F3 dyA #29 "WEYguch 1Y A dEL @34 9= FEste] H0 9
29 BAY FHS F/MAIIL(EFF 0.170.2 mmol/g), AF3ekY wkES =X U
o] 2% AALHODFT) ZA¥, W0, 09 ME o] 7L & #3le] dHHA a7 203 -
A5k, vk A 2ol A3} oA oF 30%(1.5 eVelA 1.0 eVE) AT

6.1.2 45 X3} A=

W0, o0 F=rl Fos HAAsstaw M= =4, Ao =
ol ulA o] =

A 7HA Zwe]l WaFUTh A, = WY
1”5 at%)%

E5Ee

=1 =
= 1

al
o mz A HolA7]E AYUrh Ad A3}, Now E—‘@% w02.94 A
0.5 mA/cm AA 1.2 mA/cm® 2 S7FstL Yo T2 50% S/ Th

=4, olFHF (A W0po / Ti0, HE= W0p o / 80 NJ= TSI HElo] EEE
7HEske = dSFUTh W0, 08 Ax A= Tio, (ECB =~ -0.3 eV)E o]Fstal
BEE W0 00 Hob #E a&& FINAUGRZTGES 1002 7a). Fdd(PL)
HAHE olFATY FF AT 60 RS HoFH, o= olfgk ANE
ZH3Uch w3l dAx TIAEA AFES(d: Pt, Ay, 0.5-2 wt %) HUlehH AT
Fio] U5 AFHL0077 s 7HA) Hy F&0] 2-3 ] S/

g9 g Aol =3 oyt Y=g (507100nm) = M IE 719 W0, 4(107 50 mm
YR iAol 5710 8] (10740m2 /g) o I3 &4 ‘E‘A AEE F7huth vzefolo]
T O3 TR A7) 5720mE it ARE dEAA (Gonm) BWE 9 SRS
wolych A E#olAd ®kd(AM 1.56, 100mW/cm? )OM HA 3 W0, 09 %A T &S
10 "15%°] =g 4 o, o= kY 8§ okl 8 e I TH

6.1.3 2 A a8 2 23§ dolH

W0, o= AAA =7 (300W Xe WX, A >420nm) o4 400-500 umol g ~ ' ¢ h - 19|
Tudk = oglom, o] W03(50-100 nmol +g = ' ¢ h - ) RET $FIUTE A ()
L 10vol%) 7} A& AEOIA Pt(l FF %) =3 FH W0, 09 &S 800-1000 wmol
g~ ' « h " '®E F7teH, olE AYAH £ Ti0, (1000-1200 umol +g = ' + h -
) l 7MrEdnh A7l BAEGOAIRD) Ay i Al SE7F 5% mRbe R HAshH

g0l Y

o Aol A WEA EF OB, 10mg/L) 2] W0, o 3&-2 2 A17F o]ulo] 90-95%0
ST SUE Fd). o] W0;(60-70%) BErl Uk #HE (20mg/L) 3 7ol
wallety] o 2 - A4S walEe oF 70-80%°]3L F 7] ©Aa(T0C) A A&
sk whg HmEFH F4 A Fele 1A Sk = 0.02-0.03 % ol mEw,
ol ¥ A B9 WUl o] A#HdAE Yk 5 A S (ol W0,.e / gC 3 N
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6.1.4 A At R AU &8 £k

AA S FoklA Wopot A W HA oA Ropl AgEel Gt Aw
AFFE S5 AL goA 4] T4 0D 200mg/L) E A7) I8 W0, of Ti0, B

HEA W& ATBEIS 20 G el O = somg/l = HelAL L
AU CTIA TEE W0, o A8 Folg B30 S48 AL X (§F 1000
A8 g o AL Sl o} 05w el F4U)E el Sw Ao o
Fitol A g,

.

A S8 BoblAE Hul 84 % ulg BAZ sdaer Gtk w48 %ol frel
Afol TA) L W0, 00 AASES 200 o1 F/MAZIEL, P AT 1,000 E) &
9 o A oA 8T AbsHL

]

wel e AEd FAE A 2 P
FAUTL FOR W0, .0 FEW HEL o
94 7l Aow o

o

B o

©
'l_'IL COZ Ziuvc—)—i Qmﬂq %_w_ TH Eul‘

6.2 A7|HA & FoH(AWE d=g, faEdo])
0. 0] 71 (EC) 5782

FE FR BAJQUG. Ze A o9y wE AN HA3 Ty s
st FEERE Z)guTh o A= W0, 00 € 3

FAG & ool el AT

6.2.1 A7|HN s

A71AALE Q17bE A7) st A o] ASY/FES 3 B9 3shH EAo] wsgste
HGE WY W0, 09 M7 e W oSt /W o] Abshsked wh3ol 7]wksiH,
Aol wkS-o thg3t ZEUTE W0, o + xLi * + xe ~ o Li ¢ W0, 0. Li *9F e ~7F AR}
Woll Ad=w werrl wesrz dduo ZetEs gFAstal 6007800nm o] S5 F7HA171H
Ao Bre wtEdMoA o] Fe e oz W Li *2 AASH o] A
Fil-go] 3 EUTh

W0,. o= EC 9] 7] YTt AF H21(10'° -10*' cemn?) & o] A F9=2 283ko] Lit
ik A0 em?/s)E 7MY o= W03 (107! em?/s) Hrk 10 B whE Ut
A7) AEZ=(107 -107 S/em) = WEE HA AEs Adste] S ARte] 172 2=
D}Z%L]E}— o]%;@ =R (Butler—Volmer T:ﬂ—?@/ﬂ)_O_ ;ﬁg]_ ;ﬁu]— é,\—L:_7} 7‘5@, uh: O‘t,]

R | =
FBAAE HolH, o= W0, o7k 7IE EC AR (o]: Ni0 ) By} 537 off dyr} .
6.2.2 A AHA % 4%
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A dFdAAE IR

EC axe dideow  Fo o AEZ(d: 110)/W0,
PC) /A (ell: Ce0, )/IT0 2 AR ME=LH F2
| ER A9EE (F4 2007500nm)  FE AW =
AzRUY. 24 WAL ARLANE s AT,
goson, #24 A A2 5w o] wFH ok ¥

-
o

e Axels WMEE(AD, o AR H AbolZ Aol EdHUY = W0z,
ZAbe] AT 550nm ol A 70780%l =EEkH, o] W05(60770%) Bl $-FEuvh. St
AZE(EA/E A 2 178 Folal, AbelE A 10*H] o] o] e B

ndy ek g Aol Nio ) I HolHsE AT E 85 /HAl =d 4 den, o=
2utE AEg-o] 22 ¥ 2 AHES S5

6.2.3 ¥ £& 2 $7 A7t HFH3F

HEES HAstestdAd ol A &= FsHA diHlE ZooF FUoh yxtEA
T2 (71 A7] 10720nm) & M EHAY 40m* /g) & S7HAIA Lit A% &S 0. Imol/g A
0.2mol/g &, AT S 90%= 7MYt Mo H=x= V(10 ath) S =FH =7 o]
2.3eV 2 XA, FF ¥A7F 700nm 2 AN o]FstH, b AEY AdH &t
R s A=
Whg AIZE HA Sk o] B A dde] weh gk A (o : 2 LiPON tf
A LiCl0, )= AP Fo] FaFs HAH, A 22 Wk *l?&% 0.571 =&
FHYLh A=A 71#(d: 170 Al Ag YewA] )&
5Q/sq 2 Fola A AY £L=E 50% FFAULE AY Ay, HA3 % WO, o 227t
2V ol A 22 AJFbo] 0.8 %, EA AJZto] 1.2 291 Ao UegFY

6.2.4 f A7AA 27

~zFo] FE W0, YA, FE 10 mg/m) EE AF(FZ 1007300 mm)o] UwkA Q)
ZIEAYT FA 2 ATE 607 70% 2atal, S AZEE 274 FZoln, #3l WA ol
Smm W]k o) A ASkrE 10% vREY YT
713 W0, o Abolo] A ZAA AAAE iAo duy . A Al 0,
Eepzol A e ARAL 300 FAAANL, AEA FQ A heRE D) WEQLE
TAE FANAUG (IS M E >5%) CTIA ZZiwolA 7HE’t < W0, o I
& A 0.5m) 2 AF AW ZEAE ARGHOM, 5000 3] o]de] AlolE FHE
Amaed AA AL VA
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15E YU "H2d" AEE W0, o (A B8l A3lE, Blue Tungsten Oxide, BTO0) &
AUA A% Lol A we MERE, Ak Asl ol Arso A B4, aen S
A7 AEAdS x3s afs B2 9 sied 5EAS AFIEYT oy 542
FHANAE Z FF ol HiE P s o]FdS AFIULE o] AMoAE oA
A dAUSE, #HANAEH &, 2F ol #gy &, 1gla 7|E oyA A%
Ngel W b Eug TmAew BAste] AR olEE 44l AF/A TA<

6.3.1 A AF WAIZE £ A
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HAUSS S3l 2 A9 AS @43t whd, #F ol wiEHIe A5 EZ
LitE 7}@%42& Asl/geste] H2 oduA AFS GAAFUTE W0, 09 olUA I
4L 1 S st vgS A, 1 A A AR, o A, i
A gbste] AlUA| gatel] wel 2AgH Yt

A=A AY g AN AS EFo W=, 3 4 F9 2 F2F kA
AHFUTE W0, o2 WHIZ=ZY (2.4-2.8 eV)> WHEA9} =4 Alolo] UFutt A4 Ao
o3 FAFE T oAUA T wWE HA HolE AYsty HEE(0 T -10 2

a0
>~
>,
ol
)
~
)

S/em) = 7]1E AslE (o) Mn0, , 10 5 S/em)HuF R =HUrh
TEP2 4 /n) o] WO ¢ A HE A o] S 9E
S0 1079 em? /s)E W0,(10 T ' em 2 /s) BT} 5F

IFEE YN0, (B2 HEAHF, A4 3

W0, 09 2 HIEHA (10-40 m 2 /g) & Y=2AY (50-100 nm) ol A sk, o= A3}

A APlEE A ST7MAYTE CdE B, YxdaO20%) e W YA vES

mlo] 382 77] B4 (<5%)£E} AR Eomw olFZ &S 100-150 F/g & ZF7FTh

b ATH(EE 10" % <10 2 em T P )2 AR FAHOE Zgete] Wt /W (kS
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ol 71o] dtar F wAAEHES 500-700 F/g ol =& 4= &5

2B Adke d71ser s g4 gAY Y £33 AdAFHE V) B4 7&?%, 1 MH,S0,
LA A W0,. 9] AFsFEY 3 7(0.2-0.4 V vs. SCE) 7} W0, Rt} t] &@7t&3, 93 AF7}

50% S7kste]l Ak dd mdel ¥ Ees Howud "k o o (DFT) Axt A3,
e FEol Lit mig olvA S 0
S (O] #8300 mAh /g) & SVRARIGE ARl FrtE U 3%‘/]‘1} T3, Zé‘_?:}
Fole deid o2 (el vt B LiYS FFstel xW vRSAS P, FERES
0.05 mmol/g oA 0.15 mmol/g & S 7}ttt
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Mn0, = FHAMAIH T3] AHEEHE AR AAE, BAIEFF] 2007300
F/golxi A3 W=7} oF 20730 Wh /kg o)A %F, AZ=E7F Hol(1075 S /em) WH A 8ol
FaL Ato]lE A el 5000 3ol EIFUTE W0, o= B A& (5007700 F/g) 3
A% (40750 Wh /kg) 7} el -Fetal, UlF AP 1720 AR vrom Alo]E S
10*3] o] FPUrh WEZF W0, 00 YW=t Fw M0, BUh 7AA HEA ol il S WA
s9o] HoldUtk (&HFE <10% th 20730%).

6.3.2 THAHNAEH &
6.3.2.1 THATNAE Y 7E I3

THAAANEHE olsFT H AAIAEZE wAUSFS S3 wmE T H wdS
SGAPUL olFT &S e xWY o FEel uwe gdeAE wkd
NAAMA B 2= 2] Assked dh-So] A BATUTE W0, .0 o] FZ {FS oF 100-
150 F/geolm], ol 2 HlEwAelA mlgych. oAb AsAE 2= 400-550 F/g ol
7lejstm, ol W oSt /W ool ZA wgelA wEREUTE oV AL W0, o7t
0.270.6V(Ag/AgCL tiu]) ol HALZd EA (o]lT3) 3 23tola( YAAIA-E L )&
7HA W F ¥ ]SS 500-700 F/g ol o]F Yt
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10MPa) H+= = E (PVDF ulIY, 10 TF %S T3 A El , AAAE YA 3d ®
S xd%\%t}

_\E
)
v
ol
rzi
m

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
% 114 T 3 220 T



https://wiki.ctia.com.cn/2025/03/36294/
http://www.chinatungsten.com/
mailto:sales@chinatungsten.com
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71EEe] T0%0]3L oJAREFA AFO]EVE 30% F7Fske 3 A WESLIAE AT
Fe| Aloj= AeS us HAISFUG. AVPIAER dgtolo] (7 20nm, Ao
500nm) & A ZEe] A AOlE RS 40% T7FAHGUL ®|E3 WR( Si0, HE3,
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6.3.2.3 A% w/)ES

W0, o HANAEE thESE oA A REFYTE 1 MH,S0,00 4] v G
F/g(1 A/g) $1aL, 4007500 F/g & 10 A/g = Gx o™, 70780%9] &% %S
38k kA ANF (2 Ag, 10%3]) A, 90795%¢] & FAES HPOomW, o]E M0,
(80°85%) Bt} $FgHUrh. &8 WEE 40750 Wh /kg, olUA HWEE 10715 Wh
/kg 07, A8 FAE(5710 Wh /kg) BT} =9 S8 Hold © HFgr} .

53 A=59 Aol v FFEAFUTE W0, o/CNT o] HJAH W85 8007900 F/g(0.5
Aol Z=ddor, 2x10* Ato]lE F &% A& 88%AHU f7] AME@ M
TEABE,) ol A WO,. o/ L2 e] B A ALHS 6007750 F/golil, o|ux] WEE 20725 Wh

/kg 2 F7Hglon, AE WxEiE= 60 Wh /kg ol E?—;ﬂ%ut‘r. EIS ¥4 Ay, =g
A2l =7 AE A ESR LS 0.270.5 Q@ = ArdAI, [dd AT a8S 30%

F7hg U,

6.3.2.4 23 A

ruﬁ

=3 WES Ae FA afHed wHgYn dA =3 (6 oath, el ATA,
500° C oA Z2A)S N AT XPS A 398 eV)S AAEIL, HEEE 0.1 S/em &

S 20%(850 F/g) 73Ut #F =G ath, Eg-doph e
¥ S FYA 7L A AL VRS 600 F/g 2 S7HAIFIYUTLE olF = (N/S,
DS MERS 2.3 eVE M3, Fd REES FEA7IH, FEZ A A A

Asdel Aee Ak Welsh ehgel 9P vFUh £ A (el 1 MHS0,) &
Mgl AdSAT AL WAt v o= AREIG. f7 AzdE: 1w
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TEABF, /SN EVEZ) S HE 2573y 2 et oy UEE 30735 Wh /kg &=
ZolARE AfolE RS oft AAAIZIYUTA0*H] o 1.5X10%*8)). o] NA (4
EMIMBF,) & -2 (>100° C)o Zslar ALe 4y, oyix] UEE H) 50 Wh / kg o] A1t

A7t Eob £% Aol AsEyh

ol Ao

ok W0, o/ R A (2ol =W, F7] 50 unm

AL 4007500 F/golal 1,000 3] W@ 5 5%

L2 (ef): PEDOT:PSS, 10 % %S FH7lshd

J (goF WEE >10%) 0] dHAEHol golEE g AU HAFES YA
1 o

o sl=d, odE B0 U535 ) HAS5S F
6.3.2.5 A3t AL
W0,. o= X287 ATAIH AFHste]l AHS HF&HJFYL 3 A= A7

Al dedow ARgstr] 9al 9d &% 100F o] W0, o 7IRE AI|AE (584 A,
Vs JiEden, o AMWAHE FHo] skW ool Ale]E £ 5X10%F]

>
o
2
B

ol Pyt CTIA T1HFE W0, o/ONT HFS ARE3te] d® &E7b 50Wh/kg Q1 2EF
Az A el (&% IWh) S AARFUT . o] Ax=dle AW Ho) ¥a)
Zdo] AW AEEden, 2d T & 724 glo] AEIHFyh

Aader guh. AT Ax: 2%
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g = A @HA Gum S BAFUL . A

FH 2 e AFdHE U, FAE 0. 1% FojoF s, dAzF 10 W oo YA

el 95%0] FAES FAISFUT . A& HokRe AeyA AsAk, oy A%
s, FdE Add 35 FA Fol dom, oF W0, 09 vAtks s HolsyT .

6.3.3 &l W &8 EoF

6.3.3.1 2 F o] g g9 FAF 97

g4 ol ME = FF &5 Aboldl Lite] 79 Al A/ vhgE 8 AUAE
AZFUTE 9 W0, 09 WSS Li* + W0, 0 + e © Lil0,. o ol , o]242 dF
kel &3S 300 mAh /g(1 mol Li* /mol W0, o 7]5) Juth W=7 (2.4-2.8 eV) &
Al A EAF Li/Lit div] oF 0.5-1 V)& AFs, Atk Ashe F7HAQ HFE
A A S AFse] W04 (200 mAh /g) BT} -3 A 5S Byt

LiCo0, %= LiFeP0, ¢} &8t &= MAAZ AlEsle] ALES FPAL &
AFHTH(107® S/ecm oA 107 S/em 7HA]) . &S W A9} £& Ao r S A

T2 F537] wEd ¢ dubdgoz AgfHUrth #gF AY AL 5u &2
F) I AF FrE090%) o2 vEH, A AT em? /s) = i FE AT
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A ag
6.3.3.2 AF A AA

W0, o &2 & LR (500 rpm, 4 A, 7Zr0, ) E& SulEH (200° C, 24 AJZH o=
A A7]E= 507200 nm = xﬂtﬂﬂwﬂr. Si 9}sﬂ A (1:1 vE, 71AF
0

E3hH = %S 5007600 mAh /g & F7FA7)AL, SiE ES %ak(ztzoo mAh /g) & A& stH,
W0,. o= H-3 WAL sl Urh(Si BF >300% vs W0, o <50%). EFA E3HA](o]: WO,. 4
/C, EEY GEE, 800° O ©AZE T 5710 mm ¢ F:ol-d FERE A
AEN 8-S FFAF U

ez A dF A s AT Hmstolo] (47 20mm, Aol lum) =
AZIAL VP AT, 700° ¢ A4S E8 AxFAQeH, Lit 2 AZE 10mm
Mo wRE 14 ¥ A& T0%lA 83 FHEAGUL T W0, (17
7] 10-30nm, PFZZW)E 7] FE (50-60%), ANE FHE=E 40% LF SFAES 10%
7 sUY. 59 A5S 3090 <300nm) & AEH] 98l Z&u 22 (1000W,
LAIZD) ¢ 22 22k A 457 desiyn.

6.3.3.3 A% w/pES

W0, o S5 0.1 ColA 2007300 mAh /g, 1 C oA 1507200 mAh /g 2 e | &4
Ao ok 60°70%YHTE AlolE S 50071000 3] (0.5 C, &% A& 80785%) o|H,
FTHA ZES 95% ol YU HAl AlolE Ale]). EHIF A= (o W0, o/Si) 9] &
4007500 mAh /g ol ©]Z1, 500 Alo]F F FHA &S T5%AUTE W0, 0/C o R HA afe
88%= 5sh™, 1000 AtolE § &% A& 15% W Rkt

U= AN W0, 05 T %)= LiFeP0, $F H33}ale] viE ] &S 150 mAh /g ol A]
160 mAh /g 2 F7FAAL, &% 544G 02 20% FFFHASFUT. AAF SUd 34
W0,. o2 A$] ZFo] k42 (0.8 V)olar, At 3] 2H| B A2 (<0.1 V) 7} £41(0.2 V) BT}

Frde BATdadd. BIs 24 Ax, 5% d59 AR ) 2030 0 =
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=3 ¥y i gHFdYLE Mo E=F (5 ath Mo0; ATFANE AEEE 0.05 S/em &,
|25 350 mAh /g = F7HAHUTE A wiH S v (EC:DMC 1:1) ¢ 9 FE(.2 M
LiPFs )& aelafof Uttt HA st & Alo]F b4 o] 16% FHASFHT. U F7]
274 2 A=A YEAA(A: ONT H7F 10 wt %) & B3 125 Aol FAAFEAeH |,
10° CollA &% FAE&2 50%el =g HFUTh

6.3.3.5 Ak 3} Atz

W0, o/S1 B 552 AllydAl A-sak wiE 2] (G4 50Ah) o] A-&=lom, Hloux]=
200Wh / kg o]aL Aol o] 800 3] o]folm® AT wig e ol Ay g
SIAbE FroiE viE 2] (8% 4000mAh) o] W0,. o/C S5 AREFow | AF oux] dxs=
700Wh/L & Z7F3aL , 600 Ato]lEF Fox & HFA &S 85%PHUTE CTIA L&A
et W09 7NE  LiFeP0, = (A AL 500 B)> oAyA A% sigE g
TeEAeH, FHo] 10% s7tete] AYst 7t S HAFAFUTH

ks AT Alze] qtEel daAed THE FoloF duv. &ee =Y (R 100um

AE 252 120° 02 P& G060 TF b= Alofsiof shr, A3 sH=H(16MPa) &
d HE(E72.5g/en’)E SRS Funh. wWiHE =2 AH FH(EE Sn/min) S
Ao, A AE 105k ARe] YAk 2l 98kl FAES S@AAFYT A8
wobe A7) Asah, =8, FuE 717 S9Y
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6.3.4 71€ SR AF A2H

HEF o= viE Y FAY

HYEF o2 AAGIBE 5% JEF Aoz 3 B F5& Wi gl

W0, 09) YEF 4FS) 92 (Na* + W0, 9 + e o NaW0,. ) S ©F 250 mAh /g o] o] &S
7}AH, 0.5-1 V(Na/Na* diH]) 9] A9E 718Utk U W0,. (50 nm) = H]&-2Fo)
/gel™, 5003 AlelE F 80%9] FA&S HYUth AF ©ax1:2)F AL 5F
A= &S 300 mih /g 7HA] o] AHE oy A el AjFeyt

A AR &} W0, o0 3

A AAE 1A AAEY s3FHE S AEAge ASS FeF2 FYth W0, 0v
F3tE dafA (o LigbSsCH 3 8w, AW A3 50Q « e & YL, HEHES
1507200mAh / g o]H, Alo]E FAHAL 300 3] o] FUYTE YaTE W0, o Ol OF
BEE FHAIA (20nm) AIA HA e b hEke A g

o

¢

6.3.5 FF /AL B (ndYA d=, 1% F3H)
W0z ox= 2 oA HE=(300Wh/kg o) ek whE FH (10 & wRbel TS

21 -
AFYT . e 9h =F (o Mo, N), 3AY F2 AAE: TF =), i
MZ2L A (o]: 5% LiFSI )< T3 dyx UEE 20730% ol FH AFS
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5o R wEd £ gdHsunh w3 AL 7|9 i g de] A|2Ee] AAES =3
TA L d AgS HAH ek A UEE AAE YL

I+ Yxgad AFEE (HP-W0; NPs) S ZE3 Uw %, =2 3183 g4, aga
ek d7A Bz Q&) v nduyA dx wigeE 2 145 T 7159 4 aA)
% U= AAFHYY F2 8 Fokel #yl FofolM e HFAge vy g5y

6.3.5.1. Eol2 WE g A 2= FI

e NEEAY dEole FF

GegsE AsEe A4 b Am@wdos <sm) HEREC] ol (ol
107200 /) AT AR AND Aole] HE WAL L FAAAT @AF ol me
4 2 g3e 20 & AeUh 29 23 2T AHE A4S 4T IF ol
WEIZ ] o] 8FE 693mah/s b EY & AoH, ol J1E FA AR (T2 E
4 Srheke Aoz tehgg s,

23] B3 oA

g sd AshEe] Aud TaE OF ol A/FE A st 9 93 BAS
aojsn A% Ane Fod s e
g
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2 SxHL A3 90%dU}).
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(& S0], 1,000 Alo]SF Fo|x= &

CET IR B Fs)sh me o dd

L =0 xz s
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HI=(12em® /Vs) = WE 2 W ARS Fola dap deS 7H5std 5 sy A7l
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UYEF ol/ZH ol wlHE /MWy AA Fxe kst Iy F5 ol
Wgsts o Astete ZAg A oyx] A Al2"ES AEE = e TheAds
A&k

6.3.5.4. IR & AU L

Al d A zpEAE

of| 7| %Eg A WA (dl: 400Wh/kg OWOE Z7hska, A7l Ase] FHAYE
SEa, 2u% ZH(d: 108 2ol 80% =)L AP £ g5yt

A7) dF79 L duA dWxe H7] Fgarie] Ay HE d4S S5 Zlow
ZIgEH, dE 59 7€ & 5fF I AlxEs gAsta Aea g fEe S3%
AJ YTt
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A6F Ak YxP2distE S8E k(D)

6.4 7F2 AA (NO,, H,S ZA)

DEE Ui B2 AR W0, (34 B8 A5, B0)S B 2w, we ou
S, dw pxe FPow A ss AN RolA BAg A%e nd Fgow,
55 N0, B SO 2 Fd hnE @ASE d AFFUL o AddNE 74
MAUE, 2w 2 ded, dw PR Ad % A4 $§ Robel sl A3
g o)

6.4.1 24 AAYZE
W.09] 7b AAE wmA AY Est Qelel WFULh 0§ WEAL 0,9
AREE Ak AFAE 10° 100 art)ol s AP Af Al o8] e,

AEE W= 107 -1072 S/em YYTh NO, =& HpS ©F £ di 7he] =&Y 3W
F2 Hkg o2 Qg gl Fx=rt Wl Aol A WM h

ks 7hs NO, (A &A) o A
N0, (ads).NO,= W0, XFWHE A AR 5
S7HA YT (AR/Rp= 10-100 o] =23 4 Qg). Aka A2 &3
N0, o] &}ehd Fas AU YUTH(EE oA -1.5 eV, DFT A4, wt
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flo
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_ e
Qu S) o T o

k~1070 50 QT R BEA ks SR FolA)e] A% wee tew
}\ =

254Ut H,S(g) + 07 (ads) — Hy,0(g) + S(ads) + e™. H,S & &&=

= |
Azg sk, o2 Qs nzFo] grobxal A&o] At (AR/Re~ 5-50 ).

B 9 W0, 09 $(2.4-2.8 eV)2 A2"F2(25-300° O)olH el #HFe A YshH,
Agte  AHAx FHE dAAsa W0, 107°% v 107°%) WRE
d |

Az Ad 28-S FIANAS & F AdFYLE dE Eo], N0, 7 F Wre
10%ol 4 15%= F7Fske] 2katsldnts-o 54 FoE AdSTyoh

6.4.2 AT W Meny

(S =Rg/Ra%=Ra/Rg, Rg+v td 7129 AF, Ra & 379 A=
b2 Aol Al A FAUTE W0, 2] 10ppm NOol thak 7%= 200° C oAl 50-100 &=
W05 (20-30) 2 Sn0, (30-50) Xt} $-=tUth. 50ppm H,S 9] A% =+ 150° ColA 20-
40 &2 7n0 (10-20) Bt} =HUTh S5 A1ZH00% A e =) 5-10 %ola, 35
AZH10% 71EA R BF) L 1020 2%, E 7€ &4 (20-30 ) ok $5F

Q

Auge w3 Solgel ols) A4HUT No AT AFAL AT o) W0g
el Mgz FAEH (F2F 0.170.2 mol/g), €Ok CHeoll thah wxk Ex 5%
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PIREIY TR HpS o] & Wk (WS AR A4, XPS I 162 eV) 2 NHzok SO0 thE g
AEE AFUTh@at A= <), A9dS Aﬁﬁ}o}ﬁﬁfﬂ Ay 2EE ZAk
FuTh NOpt= 20072507 CollAl 7hd 2 MBS Heolw, HS+ 1007150° ColA -3
Aes nYgyn

=3 WAL ATE g YUY A 29072 T % A 399 e
RS 150 07 A7) AL, WS AIZFS 375 22 GEA7IH, Au 0] & (0B Z RS-
S 50% Z7MAFUTE Pd BB (1 FF %S HS AEE 60 0=
al, Pd-S A% gAom U 7o S o] AEEE 30% T/ U

6.4.3 Jx=Fx9 7+ AA

Ueg2s W0 A Ass  AA FA3UY W=dAH(5071000m) €]
HIEH A (1074007 /g) & =2 A7) ARG /g) Bk 478 W) ¥ =LA, FF H-9
s 35 SR YUY ymofolof (A4 20nm, Aol 500nm) = 12k Ak FEE
&g A AdY A (GBomm) & F FEE 20730% FAAHAYG v3d 0] A7)
5720nm, H1EF L) = 71A G4 &8 (@ AF 1070w’ /s) S Folal S HEE 40%
=AU

e Aol el orAA 7rel 3ol Fadyrh yUxdas SFHE Ao

o™ (150nm o)A = ZE7t 20% 224, #UAS 82317 93

30 %) T H7MAI(Al: PEG, 1 T %) 7F gyl yimgloloje] F3M] (020) & A&
H g |

5
TES FHATNAT IAE vt G (g W EE 2w 718 A AA (4 AlL05) 7F
gdoshict A x99 71FEG0TT0%) S AA 2% (6007800° C) o o FdFY).
900° C o]Ate] Hrdlt L= 7|F BYE FUSt HEHAYLS 16m /g B AU

Ui Gito] gk o] &4 7= dute] Aol (L D &~ 10-20 nm, 300° C) oA H]FEH Lt}
A= Z717F LD o 7AW 8Tl A AAE " HAEVF e o
7SS o< 1/d, d&= YA 27D, AF A 50 nm W0, 500 nm K.t N0 5 Hj
o ®zrste] o] MAYSFS dSsHYTH

6.4.4 A A& Ak

W0z o 7k AlM = 27 RUEE 3 A hdel A& ghsyrh ATES EA
71 BUHHE A% W0, o/Au YAk A (A4 Ten®) & WEHFUTE o] AlA =
NOpoll o3k =7k 8075ppmelw, 67/ AL AT F 5k Wwke] FAES Byt
CTIA 1ol A AALEE W0, o Hhimsbolo] Al (2 2= ¥

20ppm & 1,S & 7AFa, 8§29 Sk Ak 1% wvre] 9

71 (<10ppm) & FHFH

sk A2 A # RE ZAE ddsioF gyt A2 W0, .(Pd =, A 3
200 Fu€ HAE7I0NEHE 5, A &H] Aawe ARgEol gtom, Azt 5

150° C) = 8}t Fol| 28 o]
ARES 7|E3H, 0SHA
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Ak Rl M 95% ol FRE BAASFUY FOER W0, AT AR
AN (ToT) ol FFE] TFd 7F=(el: Nop, HS, €05 Aoz R st
2utE ATE S T Aow o gyt

6.5 ¥ R Y= &8& EoF

W0,. o= AELISE FofolA FAES XY om Zy, o577 2 FE kA9
Aetgtlct, o] AAMoME S fE, & Eol, E&A % odA, adn HIA
AT Ul 7] SHAA W0,. o5 A F T

6.5.1 FZFu] A He

W0,. o= Al 2FAF R0S) Q] AL 7lwboz gk W (A >420 nm) & AA-AHET 2

A7IA 715, HAEd AR 0,94 whgste] 7S Atol= 2t 2 (0,7 +, E = -0.33 eV vs.
NHE) & AJAdstal, A3 H0 & whgate] sto]l=F4 2tz (-0H, E = 2.8 eV)&
AU RS = drHE ol MExvH(XA Haksh), i (Aksld sty]), DNA(R7]
EE EAATIH, AEEL 99% oY Th

¢

A 4TS RS PSS Z7RANAYLE W0, 9] WEN(2.4-2.8 eV) S FEAFA
(e}
o

HES (58 70-80%) & A Ysta, A3 F9= Ao S dFsH 10 ® s), 0,7 -
2D «0HO F&E ZF7F 1020 pmol g™ o h' % 50-70 pmol c g ¢ h'o] EEEA
Wo; (5-10 2 20-30 wmoleg™' « h')EY 533U Y. AR T (EPR) &2

<O0H(1:2:2:1) 8] 544 ¥AE HEs] o] MAYUES AT

At AL FR A FF, 58 wnh, A A (R 10030E), 28 AXE
g3 (2 HE, 30760 )2 Al AR gyt a9 AR (o )2 AlEE o]
ool o HA FHEw, a2 P (d: FAEEATIE, 90% o] 85%) KT} Ao
=yt

6.5.2 I¥ 2 9 757]7]

W0z o= &t IEE AXIAY m77ld A Y F SdFyth o] ¥
™Y 2%, Hebg @9 Ev fry Z1#el ZAFW0,. o #EC,  10mg/ml) EE
AFCEFZ 17 sum )& F3 10715MPa o] HAH (2T YA HEE)OR ExFYTh
J57|71 FHHE, ETE F)E % o= (500MPa Z#H 2, 800° C &Z) HEE 3D
ZAY(SLS 718) & B3l W0, 05 THEte] It ZHE FAFUh

B ddAdd AAEE 8 HAAHFHoF Fdth WA (507100nm) = &
3 3 (1000W, 1 A1ZH 2 2w, 73 Add o 2, M &%)
2] (400° O)FYtt vFE AlE (1000 3] vz A3, 30 FoF
AR & 729 &4 5% ﬂl‘ﬂ g AT 10% Rk E YEyEFUth XA
2 1A EA(H%E 57 6GPa ) 9o HHS
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gk of st} .
6.5.3 ¢ &% Z otAA

W0, o3 3000 Xe RIE(N >420nm) & 30 #7F ARG 5 ot (108 CFU/mL) o] T3l 99. 9%
MRS pelom o= Ti0, (95-97%) *?“"F%LHE]' A S =t (Staphylococcus
aureus) © 749 60 o|ufo] 98%] AwtES o, epA At (o MRSA) A ik
Mg 9w Y9 Fw 542 »}E}wq & BB gl
Rlgtow, %6 Agol F8 1AL N

LS

o]
Fu

G H7h= vl FRFUTE W0,.00 8FE (&, 37° C 30 2)2 0.1 mg/L Mo,

=4 AW <1 omg/L, WHO 71E) mIRbIUTh AlE=A AR (929 ME, MIT )

A3, %7 100 pg /mL vk w AEEo] 90% o]Ao]Aa, EFEEF A= wkS (11-6

<10 pg /mL) & AFUS . = AP F3) o2, 28 Y)olA =4 A 55
S

AL BEEA FRFUT R A W R <0.05 ng /o).

H

W0, o= AlFHW B AW AFES Tl HZFEASFUCS AFAHAA W0,
AYZolH ZIZAHEWNC3TI-ED) 2] TAEL 85-90%(7 U)ol =g, = 23} A ;9
ALP E*éEt— 20% F7Fsted FEW(70-75%) Bt} S-FAFUh AU E7 = o]
A (12 F) oA AR F FAHFBV/TV) o] 30%lH 40%= F7tglom, AR wks-(F=
A3 <B%) - LERA] esks T

IS iﬂ*—iﬁ‘ré}aﬂlﬂi ¥ del Fagtyrh. FAbsE RES (0, ZEF=vh, 10 )2
A4 (A&7 ol 20° B)& FUMAZIL AE BES 30% F7HAFHUTE PEG
A& (A 2000, 1 mg/mL)> WALA (RA] FA3F < 10%) S FaAZIH 7] o]
At W0, o= 3t E ihr ads FHA717] 9 FE ukA(d: A
©—}
i

7]
A, WE HE 50-70 ng /em® « day) 2= AHEE 4 5 H T

A W AE RO A% % AL &)

[e)
ar fe]
Iy o] AMdoAE Ax 7w, doddE 8 FofF ¥
f< 7] wo 2 A x
PET, PI, PDMS &} & 3k 7]l W0,. .5 52 35HH

BeFgUh BAF FA 00, Y,
500 )& PAYFH, AXE0° C, 2

m
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2 (0.1 M WOz o ATA], 1V, 30 ) YmdAbE(50-100 nm) & FAsHH, ol 5 cm?
vgke] 22w AU Alojshe H Ay

A ==

ojgmol Aotel slel AL AsAGl: P, 5 FF 97F BLFUL. POSCER
110° )¢ A4S Ed=r AP0, 58)E 3 FEEAL, W029.Q] T2

10% PAAAFUG. BEAS R ON(L1) i Ag Biesholol 6 5% %) AFEto
FaEdon, A5 AFES 102Q ccn T FAYFUT .

Az HAsE AsiM= 718 284S agsiof gtk PET o] WAA (<150° O) & L
7)

=
=T
o)
= 1=

Az FAHY 25 FFs)or Yt EFE EF(ED 5 1m £5)E 53 774 AA7)
10nm WREQD A& AAH(E 1m) o] ZFsdUth gt 259 7AA 54 Q1Y HMEE
>5%) = Tt A (W0,. o/CNT/PDMS) & &3l A st lom, 1,000 3] w3 $ A3 WHsl=
5% W] ek L o},

6.6.2 HoiHE 77| NEE Aol

W0,. o= HolE & 71719 AlA, txZdo]l 9 olux] AHA Ao AR&HUYTh 7hx

A (W0p. ¢ Y=2Fo]o], PDMS 7]¥H) = & £9] H,S(1710 ppm) & 10720 o] =<} 10 %9
+H FEE ALY dF ZYEH Atk W7 o 2~E# o] (W0,. o/PET,

10 cm®)= 60770%2] AT(ZX= W3E) 9} 273 29 oH HEE GAste] AntE
Heo AFEEE = lFUTE FHARAE W0,. o/ 22 H, 50 um )T 4007500 F/g <]
UEE AFst™, 50003 FHFHE 5% vREe] &S B

2 2o
:[m g oo
v)

NEPAoldE FALH s TFE AAstOF FUTh W0, o/NT 53 HEHIE
1S AR AFGEIHNE 100 wm )E FI IFER FAs A}

71A= A 1P67 W R FA ] (pH 4-8, 30 Y F<t

A Z(FA 0.5 mm) S AFSY TR CTIA Z1gollA] 7St W0,. o

Ao E 4] ) 2x= BUHHP AREEHoH, dE AWE 0.5W
u]u}oi /\Lc]»jl

W0, ot PR el MG R BYFOR ASHUL. FAH A N0/ B
_]

24, QD A7) 5nm) = A 94(90071200nm) o] ths) 10* AW 9] -SRI 1012 EXA9
FAES THAER ot FAL Aol Agduth 2 2 W0 o (F71 1720m, HFEH) =
B P& ERE AAE, WEAe] 3.0V 2 sl wel #x PEe Agd &
Ay

W0p o (A BBl 43R, BIO) = S5E A% T2 B84 548 A vHeges
gad e AAQUT. FA sdede $8e F= ohew e Swd
ek
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6.6.3.1. ¥ A 2 JAdL A4

W0, o7 ¥ HEES oIAi

AAel g g 59 o

¥ A7)

W0, o= A7 A9 =S FEAA 5 den, 53 IHd del 2AE
i3 ]
=

54 ugume gAcs o4 2 @ Al okg A714e @AsE o)
A g

3 A7

W0z ot DA F4 AL B B 24 A29 BARS FAANE 6 A8
Fogom, A oy LA AFHI AE FAS AdsE @ AsE 5
o]_/_\_]/]];}_

A H

6.6.3.2. FA T4 L HH B

FA e A7

W0, o= 2 IFAES 7H &R 718 AASE dHl ARSEHO] FAl Al&He] Heks
2 = =
o [6} o

AU E#, ARe] Aol Holuh Bad BANAE A Ase fA5
i =gl Ut
7 27

P4 BAAA W0oo0) he FrE Aol mE WEE AdST I guel A%
E82 A48T 5 JeUth A8 Sol 98 P 24000 g
ART 5 it

6.6.3.3. ¥x AFHEH L AH A

FA HIE A

W0z o Wimiabs A MIES] 84wk ARgd 5 Slsyth w2 vad A
AAp ol FA FEe] PEARl A 2 24s 7Sl T

2A= 3= J3

ZA% FA 22 SQUID) ol A WO, 00 A B A7 Auy 2 24 S
HAAZFetar A el me 24 el d%s S0l d A g sy

6.6.3.4. A &L FA HE

PR BAA A

W0z o= B AASF & HEZVIONA FAAHES e, A 75 maRE Tl F
COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved BiE/TEL: 0086 592 512 9696

IR IRA S CTIAQCD-MA-E/P 2024 iR CTIAQCD-MA-E/P 2018-2024V

www.ctia.com.cn sales@chinatungsten.com
% 126 T1 4 220 TW



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

o
i)
)
29
i
fol
o
o
ot
0%
>
sk
4
%2,
o
L
v

shE GRS 210 W0, .0 MBS ME F UEE ST 5 gon, FA
Nt AFHA $H Ewsh TS U% A93%T F AUk

6.6.3.5. & oA & o5 AT

AT 34
W0, 0% FAHT ATHE YA W olvgolt A vhAL 7] wAd A
AUt dE Sl 2Addor x4g BB AAE omge T

AF Y

e ot
Ay

6.6.4 LEE U 2wl ASE (HP-WONPs) Al A EoFolA W0, 09 W E] 2E]
EA A 2994 v& 102 - 10°)2> A4 HFES ALYt We] 2E (1T0/W0,. o /
Ag, 50 nm) = At AE o] EF AW AlEYoMS FEE, HAE Au=
olHE 1 nJ Fwro R ox] AFY] HIFULE Mo(5 ath) S LBt 2914 Hrvt
10 ns PRk 2 s A4 WEE 10 Gb/em? o] =2 T

IeE Yy 2wl AFskE (HP-W0; NPs)2> 553 A7)%, Fshy, 24 545 7HA 3
SEdth (1) Ae=(099.9%) 2 AV Adwe HgAds Frsa A FeE
Farzle A, 2) dxe2Ad 23 o g 5 a8 a8 W/A714 vkge e E
FEA71= A, 3) v el FHRA S8 Fokd HE& s 2E s
MEN©2.4-3.0 eV) 59 X FHS F8, AFA T A LA FopolA vtz e
Wagko s Fue S8 VeSS HAFIASF YT

6.6.4.1. 213 AFH 2 ¥ {FAF H

g2 aze
W0 2 UwdE] A% 2907 4L o getel AR Awzel AEH 24 J5e
Aol o] A5t ma, aHE A4% ARY AAE FHIL, AL SuYFEY

E2g zdsld AR AZ AHE d&How
4 g WAYZE A8 4 Y&

AL 719 = AA W0, NP o] Fhx A 54 (0, R ESO UE ¥e HEd ws
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) #FF EUEHY AFE AEMHM( 10T ) oA AAIZE doly A4S 918 Al

6.6.4.3. 3 AFE L I} AL

# 2 944 A=
W59 A B EEhaB FWASPR) &9E AMEstY 2a& F
ME7)E AAske] dely dea 3 HFE P As Addun .

_|>i
>
o
b
rlr
ot

FAgol BAe

Alol22 U A% B
Qi Bew 4EE JE FRANAEE AL oA felolsd He

r>~1
J5
ue
H

HAl #Y D FPL AT 2
ARE BFe] WOs upm o] |
A (edl: M-W0s 5

94 A e B#AE d5cte] MR 74

nREF 54 24
ALE XRD, SEM 2 718} HolHE AEOoR Aelste] AL sl AT Yriul NEE
A A9 w2 A,

mE el

FA% A FFYS ASY 24 EFEUL W0,/ adW
ol AT A, 700° C

Je AE LEE KN TKE ol FA ¢ WES
AW 5 AFUTh AL 71 W0 o A MEQZ(EH AR ns ) & B A3
GASE FF9F 2 R Hobm #$4E o dagur.
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Cotton, FA, & Wilkinson, G. (1988). F7/3}8}F & . 7, F<: Wiley.

T 28 o}  Advanced Functional
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CTIAGROUPLTD
High Purity Nano Tungsten Oxide

Nano Tungsten Oxide produced by CTIA GROUP LTD has a purity of >99.9% and a particle size
of 10-100 nm. It has excellent photocatalytic, electrochromic and thermal shielding properties and

is a yellow

(WOs) , blue ( WOs=.9 ) or purple ( WO2.72) powder.

High Purity Nano Tungsten Oxide

Project Details
Product Purity: 299.9% (optional 99.95% , 99.99%, 99.999% ); Particle size: 10-100 nm (customizable); Specific surface area: 20-
Specifications S0 m?/ g
Performance High purity (impurities <10 ppm); band gap 2.4-2.8 eV (WO 3 ), infrared blocking >90% (WO : . s ); photocatalytic
characteristics hydrogen production rate 450 pmol-g = ' - h ~ ! ; transmittance change >80%, response <5 s
Application  Photocatalysis; electrochromism (smart windows); thermal shielding (energy-saving glass); gas sensors (NOz2 , NHs ) ;
Areas energy storage (batteries)
Store in a cool and dry place, sealed and away from sunlight; avoid inhaling dust, wear a mask and gloves when operating,
Storage safety
and dispose of waste in accordance with regulations
Package 5 g, 25 g (laboratory), 1 kg, 25 kg (industrial)
Minimum order: 5g (laboratory)/1 kg (industrial); 3-5 days for delivery if in stock, 2-3 weeks for customization; worldwide
Order delivery (DHL/FedEXx) .
Quantity For large orders, delivery period must be completed after the contract is signed, including application for dual-use item
licenses.
Advantages 30 years of professional experience, ISO 9001 RMI certification. Support flexible customization and fast response.
Impurities Limit value / ppm illustrate
Affects conductivity and optical properties, requires pickling Purity benchmark: Applicable to purity
Iron <10
or magnetic separation control >99.9%, ultra-high purity (99.99%) has
Source: Sodium tungstate, affects the lattice and lower limits (such as Fe, Na <1 ppm).
Sodium <5 . hod: ICP-MS (<1 nob
electrochromic properties, removed by ion exchange Detection method: ICP-MS (<1 ppb),
Tungsten ore is associated with tungsten, which affects the
Molybdenum <10 o } Source: GB/T 41336-2022, American
catalytic activity and needs to be refined and purified
Elements, Stanford Advanced Materials.
Source quartz equipment, affects particle uniformity, o
Silicon <5 Application impact: Fe and Mo affect
requires high-purity equipment
photocatalysis; Na and Cl affect
; Source container, affects thermal stability, needs to avoid st ©n e B it
Aluminum <5
Sopannation semiconductors.
Affects the stability of the crystal phase and requires Control: Precursor purification, high
Calcium <5
precursor purification purity equipment, optimized reduction
Reduce catalytic efficiency and need to be purified and PTOCess.
Magnesium <5
removed
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Project

Copper

Lead

Carbon C

Sulfur

Chlorine

Details

<50

<20

Affects the performance of electronic devices and requires

ultra-high purity process control
Heavy metals affect safety and need to be strictly controlled

The source is organic matter or reduction, which affects the

optical properties and needs to be removed by heat treatment

Originated from sulfuric acid, affects chemical stability and

needs to be cleaned and removed

Source of chloride, affects purity, requires rinsing control

Procurement Information
Tel: +86 592 5129696 Email: sales@chinatungsten.com
Website: http://www.tungsten-powder.com(product details, comments)

COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved
FROEXFRRA S CTIAQCD-MA-E/P 2024 b

www.ctia.com.cn

% 133 71 # 220 IM

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
mailto:sales@chinatungsten.com
http://www.tungsten-powder.com/

A6 AcE Y 2E A8Ee §8§& EoF(IID

79 A R HA9H Aol 3§ ok

DEE the Y2d ASE00, ) 2 V18 FH) Pau 4B fold A9
2 A e SHoE AAs A4, FESF L P RoplA] FLF $§ HopE A
gtk o MANAE 4 AAd AUE, AR AA, A AEF 2 48 AE
2P

6.7.1 2 A9 2 A4 A} HAUZ

A (NIR, 70072500nm) ol 4 23 &5 58S Hole=d, ol Aba
T A 3 ZgaE FHASPR) O 71T M= (2,472, 8eV) &
A3 ddA =99 dsHem #ZEstel F4 ¥=7F 1000715000m o FF AL
EHEe 10720%% "olA ™, o] W0,(50760%) Kt B gHUTh HMo] FEEW
A= dAUAZR HEHM, W0, 09 H2 AHAEZ0715W mK )& €& w7
FAAA #W 225

e Jad AbstaEa vadls o, W0, o, (WEA 2.2 eV) 9k W0, (MERY 1.8 eV) =
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TAQA GG Fd FFES HOIARNHEIT/E  B%), W09 ZHAEA
Fo&(0-70% > F9 4 ¥ $8 Fobol 9 AFIUrh d ¥ a&e Ao
HEARE: (R) T

R F5F&WE 5FAA-YLE W0, .% Ro] oF 20-30% A7F <F 60-70%=,
o}

6.7.2 A2 AA 2L FH

W00 @ AW AlRE Awdew wuh Ei m® gez AXRUT. E-29 00,
A

2} =
AFA, 28 =Y 3000 rpn) & AH§sHe] FHE 60% o] 4,

SA LA A& 80% o]
kb (=7 2007500 nm) & Al ZFTU T =9 2F(20750 nm) = 549 (180° €, 12 A]ZH) o=
e deladdolE (PMA, =% 5710 =% %)

ek AAE ASS AU W0, 02 Cse W0s(x = 0.3-0.5) ¢ =3(H]& 1:1)8hH,
Cs*7F LSPR &S BAAA - A 2t &o] 90%® F7FgUTh. Sio, (10 5% %=
| U000 AR UV w3t & Tk ZHA B%). AR]E Z"Yole

i 5 um )¢t 2 o2 JETF AR HAT, A &2 50-60%

Bty EFHe &5 A

6.7.3 A% "wi/iHS 2 HAs)

FEL 1000nm oA NIR A &o] 80790% 7FAEA FI&o] 60770% 4
AR FH) ] 30%(0.570. Tm* < K/W) S7FEUCE 71E9] AWARE (Low-E) 29 Hlu s
o, W0z o= @ 2 m&o] 20730% ©l Eow, FuE(d: AgS ARESHA FFUTH
(50° C, 90% RH, 1000 AlZh) A, FI&E #AaES 3% HoH, #7]
A= (FAE >10%) KBt kg o] -3y

o
N
>
)

o= A A7l Ae] #E =sge] :3pEUY F2 YA A0 nm) =
LSPR & /A7 A4 &S 10% S7HA171A%, SR8 7] g3 29 A (o A,
1 wt wel et Sn =3 (5 ath, SnCl, 2 5 1200 nm =
olFA7IaL AE EEES WA H9 FFeT Eokel 1R Ao A3syrh
WO0,. 72 (50 nm, CV ko 2000 nm oA 98%¢] AH E&S UERARE A%
Fgo] Histal i & FoFl Rt Sekg YT

r
—_>‘4—'4,
o

o o
4 K
Y
mr
Ll

S
|l @
oo 1o

B

6.7.4 A A& Ak

W0,o @ e =RE AUA BHY frel AFe ASHAGUT T ks AR

[
AE T8 W0z /Csy Wo3 B A5 (WA 2r) S AT e, ols o453 A
S5 587 C S al Az 1572008 olUAS doFduth CTIA ZFollA AR W0, o
Y 329 (FA 300nm) & FE7] el AREEW, AL AbHEo] 90%olal A
Frhgol 0.lkg/mt HIROR EUY AE 2L FHIULL W, mAE @Y
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e w Aol AREEW, 10000 € o WHEAI 25%0] 4 EE Ha 5AE
Als

Gaa Qe AFPaue o) w oset g oA U ASHUT W00l i
4o Zul GES 0% PPAAUT o AddAE Fu WAUE, S8 Ade,
A @ 9 e Aldlel dal el g.

6.8.1 S| HAYF

W0,. o= A2 A&z A4

A (101°-107" om™) > AR} 2

Hy0) &} 22 Abshdhe] w58 HH Pk ®d W /Wty &3
Iz X
[e) 1l

.

r
O:

C e

f

Ju

o

[

[

=}

4

s,

2 == k
~ 0107 2 F e AR AYe AT s e Encr g
0.5-1 mmol/g) AF ZFHul] WG (of: ol=E|Z3h o] Hgst dbdA, W0, 09 A ¢ w2
sk 242 AT
W00 HET Ag SE AEv) AglE EAHUUL AF Fol, 300° C A

HgkE 2FS}(CH;0H + 0.50, — HCHO + H,0) oAl WO0,. o%= 80790%<] k& 95% o] <]
Ae=g YERE, ofi= W05 (70780%) Btk $-dtyth. DFT Ak A, Aba A2 v
= FHS 1.2 eV A 0.8 eV 2 #HAAIIL FH &3S Z/MTE Aow
el E Y (e 523 0.270.3 mmol/g).

6.8.2 & AUl 2 AR dARL

W0,. o YW=9)AF(50-100 nm) & VOC Akslel] AF2319lar, Al,0,(5-10 =% %, F3H) o)
G 8o, 250° ColA EF4 AA @g&o] 95%%FYTh Wo; oA FER1E 27
10-50 nm, HEFH)E G35 FZul(H,S — S+ H00 &= ARE3FS AL, 400° CollA % E&o]
90%R L MoS;Htt A4 AFgAHol o FAFUHEAE B% ol 10%). W0 o,
Ur=9bo]o] (217 20 nm) S €O AF3F(CO + 0.50, — C0,) o AF&3ldar, W& W=7y (2.2
eV) 0.2 A 2gS FFste] 3007 C oA AR mgo] 98ulHFUTh

Bl M7= 2 ASS FAAAYL W0, /Pt FH % W)= co kst
a8(200° ¢, A3LE 95%) S FFAIZIAL, Pt o AlYA SFHul 282 A3 2% (Ts) &
250° CollA 180° C & WF&EUTh W03/ Ti0, (H]& 1:2)= AF Zuj o] ~H 23} (oA EAF +

NErE — od olAMHoE)o] ALEEHT, F8-E 85-90%°]3L 10 Alo]E ¥ EFf &S 3%

RTIRES

6.8.3 A A ATF
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3 zAdol #MAYPYTLE Ce EF (B oath, Ce(Nog )z HAFANS A AES
71 (AEE 1022 em™ 2 F7h), W09 VOC 2Hst £%=E5 15% S7FA1FY T

0 nm, el H) et 22 P A= ¥ xAH (50 m? /g) S T7HAI7]L S
= 20% S7RARUS AHEle] HAS (A Si0, - Al )E MY S FAAI7] AL
A g W0,0 AH WEE 12 mol/g & Z7AA ol 2El 28t Fee 92% =y

37 AeAde ot 2oL AFECIUEE 80%) ol A W0,. 09 A S-S 10%
nEko 2 7n0 (20730%) Hr} -tk e oA e dAe(800° ¢, AA BN E
25 FAET, W0,9 AAN HFAES 95% oo m  Agg HAZtA A
S

6.8.4 A& Aol

W0, o/Pt  FHul=  Asak w77k Asfe] AR EJQOH (A A 1,000 =),
2007300° C ollA] €O &} HC A AEe] 90%E ZIate] F& VI 7|&#S Ut 3 313
A= W0, ¥ FulE AREste]l 3t wi7I7F2=(HpS 500ppm) & A E kil
Rom, HEHES 9%l 2 W Ths Folk FEE n@Adst ddo] YEhA
FokEUTh CTIA ZEA  AEE W0, , YeZuls dwedr FEdus=s
Azshe d AREER o, AZF YRS 500 Eolal WSS 88790%E A Y

6.9 ¢t2 R B3 AR HE

6.9.1 33x EA 2 X oAUS

W0p o= WS /WSl Bk olFI bz Age] dd AeldlA WATUL F dae
600°800nm, WAL 20730%, AE(L a bR)E L ~ 30, ak ~ 5, bx ~ -20 YUk
W0z @Al (B2 93 40075000m) ©] 3L, WO, 7o K2k (5007700nm) o], AAFS Ak
Fegel weh AU ve B A AEE FPAZIU 50 W0, 00 WEARES
nlo] 32 SR 10% won, dAagel o 73

2o ZAFM ~ 2.0-2.2) 7 Fe 27 Ak <0.1)E Totel= FoAd Egoz ol
W0, o= 8t mElo] AaFehch 2ol H Ao (<400 nm) & T0-80%%, Wl Bl
Qs Ti0, (50-60%) BTh $FFUCE A A 05007 ) el WA FaE,

QHEL(200° C oAl WA BTk §-5 g ok,

6.9.2 A% FA 2
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7 FA W, 700° 0)F B3 v (207100 nm) 2 AEEI, B F 5 E=e
4 WMEEA(EE 10020 % %ol AU Wo; WAE Y¥AAT5 wm )= APT
273(600° O & &3l oA, A okl AFFUT W0, 5, EFEH(100 nm,
2HEH) 2 SRR (10750%) & 28T 5 e F38E dE o ARS8yt

B3 hue Aes AU W0, / Si0, (1:1 HE, EAW) = Fo-d FX2E
At WHFAS 30% FAAAYTQY HZE 2000 A[ZH). W05 / Ti0, (1:2)+= A9]A
AHE 090%) & FEAIA Fol& FZP AFFUnh o] ¥ PA A7) EE (D90
<200nm) & A|ostar MAF(AE <1) & WAsoF it

6.9.3 38 £oF R 4%

50um ) o ¥ HL 95%°1H, 400° C7kAe] WIS AW Absak oAl A ey
Wo; A otg = MY (H7E 5 T W olAl &ZF = 1000° C oAl A/do] bA Ao,
N8 Bde] AFLEUTh W0, ,, F8 F2E gold mE okAe] Ao 1064nm
Aol A= 90% o] AF HkANEI I Al S B E el

s HAZFd = B Y FA-d gisk zdrzl Zeskynh =23 x g (1000w,
LAIZD = PU W WOp 00 #UAS BATUTHEHE 5%). ALShEAA (o BHT, 1 5%
%= F7retd Se] FHo] AZAYUYGG I ZAE <10%). WosE WA (pH 2-12) ©]
Holuh 38t g m”el Al

6.9.4 HH3} 3 AL AT

HAg = =3 2 xd Ayt 2dgEYY. ZRE =3 @ ath, CoCl, HAT-A) S
W0z 9] MG AIF EF(bx ~ -25)& XAt L*%‘XW(CRI)%: 15% A7 YTt
At E A wt 92 WHAES A AYUTGCIHEFE 90%, 1000 A7 B A gl
g S|AbE Al EIAE (AT AR 200 E) ol W0, 4 AEE AFESI AMAE AR 0.5 2
Aejetar glom, Al vhgE FE gyt

I-M

6.10 W48 R 12 &8 EoF
detEaEe w2 g4 9 <

N S
7hsAdol mHULTE W0, 09 Y 5L I 8£:2E 4
et dAUS, As 27, 4 AE 2 A48

6.10.1 W3} HAYE
== (1473° 0> W05(1473 © € oA Akst EBE)ERY XN, d5FA
AL (EH AG 8X107° K1) Ak (o : Al,05, 10X107° K') KT} =gk
3

Ao ARk AHEE0-15 W/ meK), wWE WY, a2 54 AFAE (AT >500° O) &
FFA YT W= 17007 C ol A%k kg Ajolm 22 2ol 293t}
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e didtsided = Rk, 800° C oA 37 F W0, 09 AFE SEE 0.1
mg/cm® *h %, MoO; (0.5 mg/cm® « h) Bt} Ul Wo;(>900° C, Wos(g) AA) <

st e 12 Hgo AFS FAT wEg T AAE 5 JdsUh
6.10.2 A5 AA 2L FH

W0, o W3k (50nm) & Eek=vk &7 (SPS, 1200° C, 50MPa) &
B2 (% >95%) o2 A X3k W9k Zro, (FlE 1:1, 47 &
HEAE 200MPa © EHF WsHES Az W, WIE EEEG
oH=H(300MPa) 2 73} (1000° O) & 3l 30740%°] 7| FES 2t FEFTOE A XL

~

A AAE Aes FIANHYT W0, / SiC (10 T W= dHAsHEE
A YT (1000° ¢, AbsE T F7F 0 <2%).  W0s  /Al0:(1:2)v=  WnPEAS
A A (FFEE <0.05 mm* /Nem) 32 7|7 F-3Fo] A3yt Atsl WA E 98 &4
B (N, £ Ar )2 24d3to] AzsoF Fytt.

6.10.3 A% H2E 2 HZH3F

Noox ft ofy
M rlo rlo Y

W0, o W3} EZS 1200° C oAl 1507180 MPa ¢ <= HEES 7AH,

AFOIZ (1000° €725° C, 50 3)olA HEELS 5% "I YTL W03/ Zr0,

1400° C oA 30 AIZEY] U =E 7HAH, 9HEEE 5 W meK & 74 3fa o
20% YT 15000 € A WO, @EFe A EAE 10% WToE,
T2k (15720%) Kol $-4=g ).

12 I u@

Y

E@‘WJ

HAAstel= =g 3% A 2 20l ZAFHUE V.0, B G T %)X W00 EF

FFAAYTH(AT >600° €). We320] (5720 nm, A7) & FHEREES 8 W/
2 933 yWIEdgds 10% 73U B E®- (500 rpm, 4 A1ZD S F3 W00l 27
um)E 23] FEE 15% 7RIS U

me

6.10.4 €& TEIFW oA

W0,. o/ SiC B AAE dF7] dF =Z (A7 A2 500 7H) o] AFEE™, 1300° C 2
WaA T 20%2] 9 A% a3 ATgych 3 A -0 A = W0s/A1,0; WEEE (7]
50X50X10cm) & €32 gloldoz AL£3l1 glow, 1500° ColA 6 71Y EoF &4

2, o

A6 III) FERA
Lee, SH, & Kim, JK (2018). & X}#| & Ux8xH" A& 5385 Y 4 6 (15),
6543-6550.
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CTIAGROUPLTD
High Purity Nano Tungsten Oxide

Nano Tungsten Oxide produced by CTIA GROUP LTD has a purity of >99.9% and a particle size
of 10-100 nm. It has excellent photocatalytic, electrochromic and thermal shielding properties and

is a yellow

(WOs) , blue ( WOs=.9 ) or purple ( WO2.72) powder.

High Purity Nano Tungsten Oxide

Project Details
Product Purity: 299.9% (optional 99.95% , 99.99%, 99.999% ); Particle size: 10-100 nm (customizable); Specific surface area: 20-
Specifications S0 m?/ g
Performance High purity (impurities <10 ppm); band gap 2.4-2.8 eV (WO 3 ), infrared blocking >90% (WO : . s ); photocatalytic
characteristics hydrogen production rate 450 pmol-g = ' - h ~ ! ; transmittance change >80%, response <5 s
Application  Photocatalysis; electrochromism (smart windows); thermal shielding (energy-saving glass); gas sensors (NOz2 , NHs ) ;
Areas energy storage (batteries)
Store in a cool and dry place, sealed and away from sunlight; avoid inhaling dust, wear a mask and gloves when operating,
Storage safety
and dispose of waste in accordance with regulations
Package 5 g, 25 g (laboratory), 1 kg, 25 kg (industrial)
Minimum order: 5g (laboratory)/1 kg (industrial); 3-5 days for delivery if in stock, 2-3 weeks for customization; worldwide
Order delivery (DHL/FedEXx) .
Quantity For large orders, delivery period must be completed after the contract is signed, including application for dual-use item
licenses.
Advantages 30 years of professional experience, ISO 9001 RMI certification. Support flexible customization and fast response.
Impurities Limit value / ppm illustrate
Affects conductivity and optical properties, requires pickling Purity benchmark: Applicable to purity
Iron <10
or magnetic separation control >99.9%, ultra-high purity (99.99%) has
Source: Sodium tungstate, affects the lattice and lower limits (such as Fe, Na <1 ppm).
Sodium <5 . hod: ICP-MS (<1 nob
electrochromic properties, removed by ion exchange Detection method: ICP-MS (<1 ppb),
Tungsten ore is associated with tungsten, which affects the
Molybdenum <10 o } Source: GB/T 41336-2022, American
catalytic activity and needs to be refined and purified
Elements, Stanford Advanced Materials.
Source quartz equipment, affects particle uniformity, o
Silicon <5 Application impact: Fe and Mo affect
requires high-purity equipment
photocatalysis; Na and Cl affect
; Source container, affects thermal stability, needs to avoid st ©n e B it
Aluminum <5
Sopannation semiconductors.
Affects the stability of the crystal phase and requires Control: Precursor purification, high
Calcium <5
precursor purification purity equipment, optimized reduction
Reduce catalytic efficiency and need to be purified and PTOCess.
Magnesium <5
removed
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Project

Copper

Lead

Carbon C

Sulfur

Chlorine

Details

<50

<20

Affects the performance of electronic devices and requires

ultra-high purity process control
Heavy metals affect safety and need to be strictly controlled

The source is organic matter or reduction, which affects the

optical properties and needs to be removed by heat treatment

Originated from sulfuric acid, affects chemical stability and

needs to be cleaned and removed

Source of chloride, affects purity, requires rinsing control

Procurement Information
Tel: +86 592 5129696 Email: sales@chinatungsten.com
Website: http://www.tungsten-powder.com(product details, comments)
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ATE 1eE dxg2d AsE A v A

ek Ye"aE 4SS W0, 0) > 714 A vl A 7)3E ek E
ol e 74 ¥y d@, A8F A, ATE EdE, AEE S8 2o 2 v
Aol ol 74 SHOA W0, 09 M dI} AYS AAHoR =9star, e A
g Ak stel digh (S AT

7.1 71 FA(FE Ao, FABA, HE)

W0z o= AEl Ao, 7] A, AL wg ZE
TEUTh & A= o] Al 7HA Sl diE AT #Ae FEEY-

7.1.1 824 Ao A

(JAF, <folo], AE F)o AA o&Es AN, FHE Al Aofsh=
e FAYUT FEHA80° ¢, 12 AIZH o ® Y =H(507100nm) =
S, ¥{A A7) FED90/D10)7F 2.0 & EFHstE AU A, #d=U)
HAE > 20nm), FFHFvl GE&o] FEFS FUT(FA BAHE] 10715% HF).
217 20nm,  ZHeo]l 500nm) = A7IMALE FA =,  FIHH(10730)E
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stslz] oE 9] 7k = (X20%) 7 WSt OgAd 7201 A7) 5-20nm) &
AE5 W ( Si0, 5 )l &SR, ®HER AAWF A= BEEE6i <A ath) =
Fash7] da, o2 dd AWM Wz St ZAFUTH(AT A 5-10%).

FE Aolo] olH e W 19 Wzl AFUT pH(A-6), X (£5° 0) H ATA
E5(0.1-0.5 W] °kzke] Witz 2l FErt YAelA FHAZ W S glow,
v A A o] 30-50% FAFUTH(10-20 m*/g). o]BA R (ZHIER AlEHIM) S
A E£2(10'%-10"7em™ » 579 A HE(1-5 m/s) Ho] EdFol Fa ddds
HojFUr HASE Qi A A7) HAE £5 mE AT F U=

WS 71 (4 0.1-1 ml/min) &F 22 4 Alo] 7)) o] Fg 3t

7.1.2 StRFA EA

W0,. o= 7 Q919 J&S WUtk S FE(RH »80%) T A X274 (pH <4) ol A
A A H,0 e HY9 A wEste] wo,(AFs £X% 0.05-0.1 mg/em® ch) S
Agdste] FEu] Aol 20-30% HAFUYTE(GO AIZH.  Z2(0500° O A= AR

Aol (GALEA — APEAANZ <l vlEHA o] 40%(15m /g) FAstal dux] A%
H A AE5S 700F/g oA 400F/g = EolFuYth Hl(UV, >10*)/cm?)ol] <3 FF2L
g A8S 02 ZAAAYT (S-S 99%0l A4 80%= EolF).

Y EAE A e #-Ho] JdFuynh Xps A A, W a2 et
S werz AbslE] o] abshgEo]  15%el A 5%= FFASA WA HAYE afo] 50%
Faste Aoz YeutsUn oled A& dldstry] fld ww =ZE

5710nm, CVD ¥H)<& AL3H A3} £ = 0.0lmg/cm® *h & WF1 Alo]F 3

A 4 AdS5yY. =3 (A Mo, 5 ath) S AAES <HASZIst E Ho] 2=

600° C 7HA] =PUc}h AT B4E f9Y 99S aydoF gtk

=
T
B>
o

W0, o2 AAF WlE2 iR Hgo AFe] HUth H2 sEHe =
ABEHZEAYER, 99.9% 718 kg T F 50770 9J¢tolar,  &wj (o &) 9}
FH(SEZYolH) HE&S FAH W0, =9 F

WOz (=1 30,000750,000 9I9h Hrh =HUch Y o9 FA (PR, oo =
H| 85 20730% © Z7HA171W, AzF AAEE 1,000 22 AAF 2kl Tl 5 T 9oks
Z3EUT W0, o= AEZAQ AR (A Tio, , B3 20,000730,000 Y¢h) <F ¥ S uf
H-§ v &3 v o] ol sk AlgeA AAYES 2] olHF T

Hlg A3s sid= 4 HHs 2adud ovp 2 i ARk (10kg/h 17 o]

7FsstARE, oluA] auEko]l i (10°%kWh/<2) A 94 (E2k=vk Bz, (G00° C 5)

7lwol Fagyr. FAb= (d: NaCh) S A8t A H&S 107165% dped 5

QUL 1A LES A% AHES WEI) S Amale] wolE B 69 e
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FEQA, ol 43] el A GOl T4 &% 0. 1m/d) S s e,
7.2 %4 AT A% A

A A ga Fd SRS D497 8 =4 2 A%

AR HH, AN B

A 243=E, W gE

= ol
AoH, QTES 90795%, Hl% 3} of . )=
L5 tAlste] co, WMEFS ZaA7IATH@.5 E/EA 1.8 B/Eo= ), Y
EES 70% O 95%F St

P89 &2 HAg s FYLE IEE W0, (099.99%) = thkAl AA (o] w3 7}
dastH, o]Z 13 olyXA AH7F 30% S7FFUTE Al wWEW b 2FE(99. 5%)
ol FEuf Aol 5% wiwke] &k w1, AA GAZF ZFojew, 34
WA} (B | EFo] 50m® /t ol 4] 30m /t B FFA) o] Fo]HUTh

7.2.2 3% AF 34

52 8kst FAL 742 (C0D 50071000mg/L) @} #H| 7F2~ (HC1, 10720ppm) & 2HAAA| 7|22 A A
A igtel Aestt. A AIS AFSF(SCWO,  400° C, 25MPa) v 714 H71E9]
HE 99%7HA Eolal F4e] D & 50mg/L 7HA WE 4 AA|WE, AW Fx} H] g0
FUTHQ AT fi9k o). EHEk=wk U ( Ar -H, EFek=wh, 5000770000 €)%
=
il

—

o] RU3L W0,. o FEO] 90% o]Fel™ €0, HlETFo] 40% #Aste] Aqti Bl FqfR
7F 100 & n] u}) oﬂ 7@61—31-1/]1;}

A mEo] MAYYUL. 7]E Z2AY(800° €)Y oy AnB|THEE 10*710%Wh /t
o, wlo]l 323k A (600W, 30 )2 oluA AB|EE 10°kWh/t 2 Folil FELS
85790%= AU CTIA 2FE wmlolazy ¥4 AW $93dte] A7 500 =9
W0,. o5 AAFet wha W& S 25% S PAN, vlolAR U= (R% HAF +£20° 0)
A= A oF Yt

7.2.3 H71E #E € AEE

WO0,. 3= ABAL SIZAL(W SheF 5710%) oF AFE $ G (o W) S o) w A=

9
A FAE-FEH (GFEA 18P, IFE 95k S I AZ&HH, =9 ALE v& of

mol'
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5,000 YJeto = A4 (7,000 99 Bl vyt #HuiE 2] W0,. o= E3l (500° C, N,
971 2 2EAIE (HNOs, 1 M) S B3] 22 4 o, 3482 80°85%0]aL, Wl 24}
g852 70% &3t}

A&E7Vsde fdlXe Al2=" AAZE daddn. FHEF7IE7RLen) A,
W0y o A 0l H 7| Z74A]) o] B WA}=re 10-15 t €0, e/t o)™, LS T8 5-7 t
Co, e/t 7HA] &d & AHFUth EU ¢844 A7 L 4 A4e T8 #HE
Y E FHEa Jon, FF A4 AFW 7= <A1 mg/L) S Fo|7] H3 =2 AZE
HESYAE FF3loF

7.3 QEZYAX R AFE FA

W0z o= EEAN LS JAAEY] fJdll Asshet AEstE d@sta dsyth o]
Ao e Ay Ax, AsstE HZE, deoly 7Nk HAste A 7HA FUS

A )
7.3.1 A58 Ax 7+

WO .o A4 S AA (pH, 2%,

s AANZo® Aojste] FE&S 10715% FHA7| AL, TUEZ 20%(D90/D10
<1.5) MAE F AdHFUth 22X Y AA L A ) Q1AME 30%
Azbete] Az AAEE 1,000= AL ghQle] 18 A S 50 oA 200w P

e 7t R

o 1

i,
o
I
(T

71 (82 1710L/8) = bk

ogt o
L)

Al daElF(d: WAl H9d)S +4 m/iEsE HHsgyn d9 g AE 2de
FA dolg O10* 2F)E 7|z HZA A FACM = 180+2° C, pH = 5+0.1)L
2k T3]

dZEatH, &S sskolAd 92%2 FAFUL T A A
W0z o Wh=iAte] A 7] AAFE £3mm =

7.3.2 A534E H2E ¥ £32

E

i

SEM, XRD ¢} Z& 7]1& AAE A7to] o7 Agm NEY 1A o), A3t 7

>~ 0

==

B FQ PEvh 0% webunh 2okl e RHWEAS lon) e W,9] Ak
& A
h o

A%HS AAzrow RUEHS Y (54 el 93 700-800cm™), #HE AZFE 95% o]Ae]
ez 10 22 dFPUTh AF BET 2471 (R4 F2E AR 20 A As9
H| WA (10-40m? /g) & SA 3t S 16% A YT

A BEo= = HFFo] BRI Lh CTIA 21EFL A5std A @S welsta

XRF(X A 33 Ba)e} Adsle] EHE(Fe, Na <0.01%) S AZdom, Hlx #AA

H7Hgo] 90%el A 98%= FFHAFUL dow HHdS F& FeEEgA onX] (CW
5

wd - olAE 99%) = A, A

29+ 2 AQU,
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7.3.3 "ol 7]4dt o ZFA o] A HF3}

T2 ofEEAIAAA YT wdely A4S Fa A Al W0, o]
4L HAH3FgUt. 100 wEHE HAE dolHE VNFSR W0, o/ONT H&(1:1.2) &
ZAstar vEFS 10%(800 F/g) F7HAAFUCE AA UEYI (10 olde] w=)&=
W0, 00l 7k S AHeS AAztew  RUHHESZ N, #HE  +2), AHF

LT (2004+5° 08 AgHor zAste] FHE 30% AFF

golg 7|k Zdel= wak =vgd F§e] Aoyt SEE AFE UES A
2oofEY Al delH (ol AWS) S SHstaL, & A (FIHE £ 1%) oA W0z 00 4
FAE dSs, #FARSs F71e 9 F7DE Y. doer EFAAS

ARARE A7ZAA W0, vlelHe] DA ANE FAste] FRAI A5HsAL

BAY 5 93U

T4 AEE $§ BoF AAY UL 24 ¥A, IR 27

A g 54 AL A AA 2 FAR AR ZokllA RS & Eoks FE
Ut o A= o F 7hA okl e vyt

7.4.1 Material Design o] AI & &

W0, o3= AT 7]HF 2] AANA 75 @92 AMSEY, HAgxE S AT 29F v&
102-10°) & AAE HAFES ALYk A 2=H (IT0/WO0,. o/Ag, 50nm) = Ak A
olFE Fa AW~ = AlEdeldetH, A9 AME oWED InJ mRbolil A9
25 10720ns YUtk A™ Ad W0, . olElo] (64X64) = H7] 22k 214 (MNIST
tlolElAl) ol A 95%¢] &%= E Holom, ofF 7|E& F (98%) o <HT FAYUT .

lo

AL = W0, 09 34 2 A5S HAAskunh. A4 Ad A4 (GAN) & e (Y=2fo]of
O A2 & AAE L FEm) A A FE (45 umol s gt - hH)E S, ¥4
HS 22k= 3% P ych A3 g5 R0 = YA Mo, NE FAs dlux] A%
A G (A 900 F/g) & 713, RS F=715 6 /19 1/19= @53

GF W0, o AL £AS) B BAE g0 Mad) BFE A&ST 5 AHh

d

7.4.2 FRAAAS] AY

W0z o= FAb 2Abe] A5 Ev S4ToR ARSFHUT 238 W0, o (771 172mm, 47
e = A TS ZAE JHE, WER el 3.0eV 2 kst dd Gk e (HEE
10" Jones, 900nm)& AAFUTE W0, o/L2fA ©]FHF(CVD, 700° O)= YA HIE
Moz Abgatd A% dol 2E7E 4K oA 7K B Assted, ole AW A
AFGhEel % 107 em?) WEYU T
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FA S8 Wokdl= A ehgAe]l SFHUTE W0, 0= 10K oA AFYE WSIF 1%
AUt Nb(5 ath) S =3 =
Tl gk 2 e 8T 4 dFych o AFHeS Ao
A (1200nm,  &HE 10* A/W) & W0,.o FAH Gnm S JHEste]l AE FAHES
HoAFASFU

7.5 A AF W3¢ 2 A

g Aojel= 0%
)]
=

FEel AUEst APk A BH AnAEPS ol 8%
FYL W0, BY PAF (P 4

3 gt
2 60 /g = F7HA 7|
A AUV, 10°]/cm*) 2

T
Ao 20730% FAANA F FUTh EEe B fE Ad

Aa AE BTEE > 10 en?) S e A B dAYFS S HAPUG wE
Adls AT (AR B9, <100° OF T HAHQ FHo] Bas, oF F3
H-8S B 30,000740, 000 91H7HA] A 7E S 9l T

Asd Aike]l AU OAE EQ 7]ES W0, FAS AlEdoldstal(ak <1%)
oA aulE HAHIFJFYTH(I0* kWh/t). FAF HFEHL DFT Bdo] W0, o o AZ2
54 (d: 2d%)S dS5stESs Adste AlRE ARES 100 AZRAA] 10 AJREe R

reod
H
ot
°
vl

7.5.2 &€ =239 3% 7}5A

W0, o= 5 7l=2 &4d 4 dFUth E Ad ZE (Z494 AHE& > 95%) &
Aol AbEE™, AR AEA (10° Gy) B ARG (0.1 kg/m?) S ZEFI dFUTh
Aolgt Hoko| A W0, o VT A (FAE 50-70 ng /em?) = FF FES HALEte] A8
EES 30% =Y T AdFYTh oyA EopellA= A Ax AA (0, FAE 107 s
)l A WO, 9] Fvll Edo] a& A1 AY AAOL Wem?) & A LFYTH
o Edel EFESIUTE W0, 0 BA AR (o] MXene )9 ARFste] H-FSFH
285 gk FAs 2074 AEFHel A~ (HEgE 1072 Q ccm)E MEFYT FAF FT)
SIESES

O~
- o T
29@ x AFJE 100" 'w/V)E Lty Fus

AT oox &
o O 1.01, Y
o 9 2

7.5.3 23 AY L AAH IF

W0, ox= AA I} Ale] FgE wWolop Ut 2030 A7FA A AlAl s A3 109
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(@ 15% Aol @ Aow odHH, A qrREe= 50 9 fIQH(eF 5% 839
DS He A= A she] @A wel g4 mMERS 35 =
I

A4 gHol AAAYLE FA TS 93] Al (o 1S0 22489) S F3| W0, o9
FA 4 (EE, FgH)S Bddor FU. sHAle} AdAE Ve olde 7HEslE]
s gl d5YT(: Horizon Europe EZZAE). W0, o= AAH 7154 A9

2
o] Hof A& Thed W Ve Hygel 7o Aew vtk

7% FAEH
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CTIAGROUPLTD
High Purity Nano Tungsten Oxide

Nano Tungsten Oxide produced by CTIA GROUP LTD has a purity of >99.9% and a particle size
of 10-100 nm. It has excellent photocatalytic, electrochromic and thermal shielding properties and

is a yellow

(WOs) , blue ( WOs=.9 ) or purple ( WO2.72) powder.

High Purity Nano Tungsten Oxide

Project Details
Product Purity: 299.9% (optional 99.95% , 99.99%, 99.999% ); Particle size: 10-100 nm (customizable); Specific surface area: 20-
Specifications S0 m?/ g
Performance High purity (impurities <10 ppm); band gap 2.4-2.8 eV (WO 3 ), infrared blocking >90% (WO : . s ); photocatalytic
characteristics hydrogen production rate 450 pmol-g = ' - h ~ ! ; transmittance change >80%, response <5 s
Application  Photocatalysis; electrochromism (smart windows); thermal shielding (energy-saving glass); gas sensors (NOz2 , NHs ) ;
Areas energy storage (batteries)
Store in a cool and dry place, sealed and away from sunlight; avoid inhaling dust, wear a mask and gloves when operating,
Storage safety
and dispose of waste in accordance with regulations
Package 5 g, 25 g (laboratory), 1 kg, 25 kg (industrial)
Minimum order: 5g (laboratory)/1 kg (industrial); 3-5 days for delivery if in stock, 2-3 weeks for customization; worldwide
Order delivery (DHL/FedEXx) .
Quantity For large orders, delivery period must be completed after the contract is signed, including application for dual-use item
licenses.
Advantages 30 years of professional experience, ISO 9001 RMI certification. Support flexible customization and fast response.
Impurities Limit value / ppm illustrate
Affects conductivity and optical properties, requires pickling Purity benchmark: Applicable to purity
Iron <10
or magnetic separation control >99.9%, ultra-high purity (99.99%) has
Source: Sodium tungstate, affects the lattice and lower limits (such as Fe, Na <1 ppm).
Sodium <5 . hod: ICP-MS (<1 nob
electrochromic properties, removed by ion exchange Detection method: ICP-MS (<1 ppb),
Tungsten ore is associated with tungsten, which affects the
Molybdenum <10 o } Source: GB/T 41336-2022, American
catalytic activity and needs to be refined and purified
Elements, Stanford Advanced Materials.
Source quartz equipment, affects particle uniformity, o
Silicon <5 Application impact: Fe and Mo affect
requires high-purity equipment
photocatalysis; Na and Cl affect
; Source container, affects thermal stability, needs to avoid st ©n e B it
Aluminum <5
Sopannation semiconductors.
Affects the stability of the crystal phase and requires Control: Precursor purification, high
Calcium <5
precursor purification purity equipment, optimized reduction
Reduce catalytic efficiency and need to be purified and PTOCess.
Magnesium <5
removed
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Project

Copper

Lead

Carbon C

Sulfur

Chlorine

Details

<50

<20

Affects the performance of electronic devices and requires

ultra-high purity process control
Heavy metals affect safety and need to be strictly controlled

The source is organic matter or reduction, which affects the

optical properties and needs to be removed by heat treatment

Originated from sulfuric acid, affects chemical stability and

needs to be cleaned and removed

Source of chloride, affects purity, requires rinsing control

Procurement Information
Tel: +86 592 5129696 Email: sales@chinatungsten.com
Website: http://www.tungsten-powder.com(product details, comments)
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W HFS U T (500rpm, 10 2).

Q890,50 10mL S H7Fslal pH S 5.0(C1 A7}, +0.1) o2 A}

FIES werE £ WEI T 180° C oA 12 Az Bk v AHT Y &%
5° C/3&).

MES Heow Wzhsta YAEE (8000rpm, 158) 3 5 oetLa B& A W Al sl
1 ZEjoll A 80° CollA 6 A7 &<t AxFEFUT

CollAl 2 AIZE “&<F Hy/ Ar (5:95) &917]ol A kA W0,. o =2 EE LA

SEM  #4 An, yYxRE=o AHLS  25+5mm,  AeolE  500+50nm,  H]EWA S
36m’ /g BET) 55U Th. XRD &4 A3t SARAA A P2/mn)ol FAHANI, A 2
FEE 107 em™ (XPS, WS7E 15% A AHEUTE FE0 £ A SE (3000 Xe WE,
A >420nm) += 450 pmol ¢ g7!

ch7 o] = gEyT

3% 3}

pH #H& 5.0 A
umol g7« h7!

S7FAARE, S5

% rlo

52 XAYPS u FTIHE= 25652 Z7}E i, T Y FEE 500

A71HA B 2EE 3 57 2007300nm 2]

Y EE ~9EHH A (HF 200W), P Z(500° €), =3 FZE (3000rpm).
g8l g-A(99.99%), ITO 2] (10 Q/sq), Ar /0, 37}~ (4:1).

=%

110 F&l& AH (253, oee/E, 30 &)t NollA Axzgdsyr

2~HE " AHl= 10 76 Torr = AR g A2HAL, Ar /0, (FFF 20 scem ) 7} 5 mTorr
o stelom w=EAFUT .

Hod BAS 30 B Bek 2000 o d¥ow AWEHES] W, FECEA 250nm) &
%&ﬂgqq

Hp/Nz (5:95) 917104 450° C oA 1 AIZE E<F o] ™ 38te] W0, o BEOZ H3Hg )
235 % 7,114401 FHS golefg P AXAT80° ¢, 2 A7),

A3
AFM A4 Ay, ZHE F7+= 260+ 10nm 71%7]—% 5nm JYUY Tl UV-Vis B4 Az}
550nm oI A1 AT = 75%, HWH& AJZH(FA /ﬂ*") 3xYJUT Atol& A (£2V,
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10°8]) & 5% v]wro R gagch

=3}
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A AR AR, S4, ga HES B agdol gtk of A= W0,
100kg/ M2 & A2 5o HA3} HAg& SHIUH

8.2.1 TEANA AA 2 F¥
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.%]_E
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400L o] 120kg o HW0,& Wil wWH(200rpm) gk 5, SEUYot4E A 35kste] pH
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A3
Z& 92% (92 kg), QA =7] 80420 nm (TEM), &% 99.92% (ICP-MS). HZEHZA 30 m?/g,
A A =T 102%m2. wlX % > 95% (10 7)) ¥lA] Bl AE).
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o=@t 53] Alo]lE o= A ALEL T5%E FAFHASTUTE W0, o/ Ti0, o FA}
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ANE
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CTIAGROUPLTD
High Purity Nano Tungsten Oxide

Nano Tungsten Oxide produced by CTIA GROUP LTD has a purity of >99.9% and a particle size
of 10-100 nm. It has excellent photocatalytic, electrochromic and thermal shielding properties and

is a yellow

(WOs) , blue ( WOs=.9 ) or purple ( WO2.72) powder.

High Purity Nano Tungsten Oxide

Project Details
Product Purity: 299.9% (optional 99.95% , 99.99%, 99.999% ); Particle size: 10-100 nm (customizable); Specific surface area: 20-
Specifications S0 m?/ g
Performance High purity (impurities <10 ppm); band gap 2.4-2.8 eV (WO 3 ), infrared blocking >90% (WO : . s ); photocatalytic
characteristics hydrogen production rate 450 pmol-g = ' - h ~ ! ; transmittance change >80%, response <5 s
Application  Photocatalysis; electrochromism (smart windows); thermal shielding (energy-saving glass); gas sensors (NOz2 , NHs ) ;
Areas energy storage (batteries)
Store in a cool and dry place, sealed and away from sunlight; avoid inhaling dust, wear a mask and gloves when operating,
Storage safety
and dispose of waste in accordance with regulations
Package 5 g, 25 g (laboratory), 1 kg, 25 kg (industrial)
Minimum order: 5g (laboratory)/1 kg (industrial); 3-5 days for delivery if in stock, 2-3 weeks for customization; worldwide
Order delivery (DHL/FedEXx) .
Quantity For large orders, delivery period must be completed after the contract is signed, including application for dual-use item
licenses.
Advantages 30 years of professional experience, ISO 9001 RMI certification. Support flexible customization and fast response.
Impurities Limit value / ppm illustrate
Affects conductivity and optical properties, requires pickling Purity benchmark: Applicable to purity
Iron <10
or magnetic separation control >99.9%, ultra-high purity (99.99%) has
Source: Sodium tungstate, affects the lattice and lower limits (such as Fe, Na <1 ppm).
Sodium <5 . hod: ICP-MS (<1 nob
electrochromic properties, removed by ion exchange Detection method: ICP-MS (<1 ppb),
Tungsten ore is associated with tungsten, which affects the
Molybdenum <10 o } Source: GB/T 41336-2022, American
catalytic activity and needs to be refined and purified
Elements, Stanford Advanced Materials.
Source quartz equipment, affects particle uniformity, o
Silicon <5 Application impact: Fe and Mo affect
requires high-purity equipment
photocatalysis; Na and Cl affect
; Source container, affects thermal stability, needs to avoid st ©n e B it
Aluminum <5
Sopannation semiconductors.
Affects the stability of the crystal phase and requires Control: Precursor purification, high
Calcium <5
precursor purification purity equipment, optimized reduction
Reduce catalytic efficiency and need to be purified and PTOCess.
Magnesium <5
removed
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Project

Copper

Lead

Carbon C

Sulfur

Chlorine

Details

<50

<20

Affects the performance of electronic devices and requires

ultra-high purity process control
Heavy metals affect safety and need to be strictly controlled

The source is organic matter or reduction, which affects the

optical properties and needs to be removed by heat treatment

Originated from sulfuric acid, affects chemical stability and

needs to be cleaned and removed

Source of chloride, affects purity, requires rinsing control

Procurement Information
Tel: +86 592 5129696 Email: sales@chinatungsten.com
Website: http://www.tungsten-powder.com(product details, comments)
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AA

400L grol2=o 120kg o] HW0,Z Yir wHH(200rpm) 3+ ¥, R UYol=(eF 50L) 2 pH
7.5(40.2) 7FA] A3 A s}sio)

500L WHS 7oAl 150° C(e oMPa) & 71Edtar 24 A|7F B9 WRSAIA W0, <H , O
deas AP

50° C &2 A3l & & Aol H, +yAgs

Hl g o,

AN

AE B Az

A& AAEE 7] (5000rpm, 30 w/HiA]) & AR&ste] #ENS Esklar, wix T 50L 4
Aelatglon A5 as A A AFUT

=S 2000 o] golFrol HAEAZ]AL, wHFH(100rpm, 15 ) ¥ § ThA] AR 8L,
ol ¥ W wEIFYch

ddES Y75 200C, E% 90Ce EFdx7IZE &A FEgFFe] <0.2%7F 2
Wi 7hA] sk Wo; = (SF 110kg) & AT

WO0,. o2 B9l T4l
110kg © W0o; 2S5 3|d=e] Atd=Eo] wixEE (v 20kg) HaL, 3= 3A
£ 5rpm YUYt}
H, (50 L/min) S FYsti, &%= 5° C/min && 700° C 7hA] Z7HA17]a, 9e d4A

SZo A 4 A3 Fe FHEAF U

L

Aoz A7 TN, BE, FF 20 L/&) T3 W0, o BEE FHFUH
A (200 WAL, 75um o] del AR AIA ) ol AE F N (I 25kg) B G T

B.2.4 w74 H A3

pH: 7.3-7.7, <7.0 &% &3l, >8.0 zHF NH,* ( >100 ppm).

HES- 25 140-160° C, <140° ColA+= AFA7F AZSA L (>200 nm), >160° C oA+
oA 2H| 7} 20% S7FEY Th

3 &% 650-750° C, <650° C AJF HF-=W 5 <15%), >750° € YA &5 (0150 nm).

Hy f+%&: 40-60 L/min, <40 L/min-& 3% AIZHS AU THO5 AZH), >60 L/min 2
H§S 15% 573y

B.2.5 o3 ZAx

FgheF: oF 95-98kg (-2HE 95-98%).

= >99.9% (ICP-MS, Fe <10 ppm, Na <20 ppm).

A2 Z7]: 50-100 nm(TEM), W]EH A 25-30 m* / g(BET).

wl X A >95% (10 7 vl A Bl2~E, Q}AF A7] HA +10nm).

s FE 4 A £5 400-450 umoleg - ' - h - ', &4 ZH& >90% (NIR).
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

% 185 T 3 220 U


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

B.2.6 FIALE

A W9 N Fral7taz FE ARAA (x uw 7t ZatEo] glow, wrrkai
S (\NH; < 1 ppm) ol A A2yt
2
[e]

e W3] AS Aride=r AAsta, IIHEE &G G g H)sta, &%
Ax7] wFo] B3| FEF HAFUH(F FL).
7. 4 pH = 78 2 ZHFILNa0H T3, W IFE2 >90%d Ut (FE UH).
B.2.7 &4 34
Aa A717F mEA &S (D90 >150 nm): n¥F £E 2 21331 (250 rpm 0.2 FA), EF
AzxE HAAFAYUG (Y 371 220° 0).
T=7b S5 Fe 520 ppm): WEETIE S AIFHENO;, 1 W dAEE  SleE
EHYHE 3)
FEo]l W (<90%) : Y AE 584547, H, 52 gyt (>99. 99%).
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5 C 1¢E Yy 2d A3 E #d 53 55
C.1 CN101311367B(Z=F)
A B2E Asts UdreEd 3 o] Alx WUy
Z2: B ouge A7 10780nm, Aol 200nm 5 pm 2]
HAIEEEE . AA0 3ER ] dlo]A] ek FRVE FAH Hadle +6 7folth. AFES
A P123, WCle , AT% FF deteS FY] (0.470.55):(0.871.2): (T714) &=
AREEte] FS Al ZS)al, -0.087-0. 2MPa o] QtEAlAl AN BIEE Q] 7| Fol FXIs sl
2 Ax F, A% oFZ3(0.370.4dm® /i) 7]l Al 4507550° C oA 476 Az Eet
HaE AEE Yieglolo] (5 99.9%) 2 dEth FAHo] ghuheba,
7b &olst, oyA] AnZF Aa, AFL HEWAC] Kol Ak ALl

sdl bk vassiolo] £A1%

Rloom

)

C. 2 CN102603007A (&)

g 9 SE5E 20 et o Az

25 B dge gy, A &d Tggln BS Y82 AREEY
E]Q oA Eolu| =gt = FEA9] 28 Slo] HA eSS fFEste WUHES ATy
AAES v3Id FH7IA Ax e At . 4 2717 9 80mm(s= =
>99.5%) Q1 AFstE 2~ El

A Adg B Y vhed "gad 2ksEo] Az Wy
ZE: B odge g Y A BaE AEEE (00, 5,) 9 AR A Az e #e
Zoltk, ®2d 2 dEFS Y82 AEE Ry ol #9)7] &

AojH w S St AAE AAFEL Zlo] 507200nm, A7 10730nm, =%
99.5% o]/el A} Fxolth. Y AN dEYol FHFS HHstowN 24T 2
S Fofo A3 IR YeFFe] ok A Aol JMestH, FA4 A=

$-43pet,

oy

of

o ¢
[o

ot rlr

o

2

Py

_?{_,

Af: E-AYE o] 83 Jarlitsls viethdg Az
25 B U2 F -ANS o&ste] Had AsE v ddAS Axse WS
AR A gdS dEEsdd dRs 943 ERE O, ERES
5007900° C = FAI F, 7FAEoA @Skl =gk W0, Y dAd BEE de
o] A& 7ol 2007500nm, 27 10730nm, =X 99.9% ©]4F, wAdta HEHQ @AA
GiE AR R aEE 1A Wos 5 Am Alzel Agsith ERE, o] W 27t
Rbekskal mjgo] AH st
C.5 CN109650741A (F=7)
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275nm A7]e] AANE ¥E3tsls v AA "Hadl oEFow FA”St Ui o A
& oF 460nmolth. Ax FH 2 AWHY FAHOR AXHY, £EE 99.9% o]ioltt
Add D aAd Fxo 232 AVEA des A7, fxaEdoe] W AntE
Lo A3}t

C. 6 US8951429B1 (1] =)

A& gad A3LE 2Y

Z5: B Iwe g2, AshtA Tol vlE =2 AYEE ASE S ded o=
o Jot= WS Awdt. EBEA FF AFAE dRUYokst A &8skl dFA
Zetzulo A Alsg A"y HESSlE fFEES AT o] WWeE axg Akhstd
¥ASS wm2A AAst A2kE W0,E AEHor ofHsl=u], oF MY ol
AA Aol A HZEHLT. B AEL A (EEE C0.01%E MY HE 32 A R
2 3k 3}t.

C. 7 CN101707134A (Z5)

A a2 WA 2R olktslsA I Abshd veAAe] Alx W

25 2 U 23 deEd, 53] oA or 3yE AsHS Axse

Wil #et Ao, Mol EHRA sy adle] rHeAdS Audrh. HEZHIAG

e JweBAS 4720:1 9 H&2 B85, 2607310° C oA 2748 AJ7F EoF ukS A7)

QAR A 2 dAxsle BES dev o] AHEE 24 2 2o 49
% I o= Akl A geiot

2= B oage uen 2@ aEE WS, AlE YetzAe] Az Wy @3 Hojt)
HaE 23tEa 3 Bus Futgdow Algste] AF@ARAN 4 FHHS Fi T
GAR et AR AHELS T4 20780nm, 27 1007300nm, =% 99.9% ©]A,
agar A77F #deith Al =4

o
A7k 7hEskaL, Anlzt gbdsie], Aakee] wal
P

Hd A AT % Fojo] A4S Had AR etz

2

I

C. 9 US3198752A (1] =)
A Wz Absts S Alx 3H 2 a2 AAE
o}

2% P odge Sd¥d BS WA 2mee ANHE d 498 Ay
Soje] Az Pl BE Aotk HiUNS AR AHSEL, AP F SR I
q =]

0.27 3 T »= g A 5, <&
2R o] AAdES dAHdE o

AR ] Zuf 2ol AHEHEt}), o] WPHL A
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C. 10 EP3670453A2 (5-3)

2% B oUye 8% % 34 b A3 2HS 98 2ueE 9oU FAHE(
Wole ) @ Wedl oS ( el ) Az Wi APtk B AFS 4 0 2nd
gl 1oppm VW (HEASAE 0.5ppn I olM, BEE FES F FFES L0pn

A% B A4 e nER AP fad 4@

=}
M 2
H
Ol
>
o)
2
b
ile
°
b
Mo
i)
L
ok
2 ¢
o
2 &
Zi
O
f
>
OFO
%
32
o

)
A& g2 2kaE Yeda) Az w

= H HS
25 2 9ge "gad AsE Uty Alx Bns Aedith g2diduEES
T2 AREsta, AR & AWUIAHAE  FHrtetel 9 83 (1507200° C,
12724 A7H & B8 AES Azt AAHELS 20750mm 9] ¥AF A7), 99.8% o] 4]
CE, aEa gdd FUE Auth 9 Aars we AR AWdds sEE
AFo RN 2dE 4 drk. Iy FHo] ity FFHu] 9 AlA A Az
A grait

C. 12 US10442012B2 (W] =)

AL AP Yy awlbelE vhuke] F2 vy
QA= ZZ(ALD) S o] 83t ua % U 2belE ubul Az dbdo] #ek Aot} |
WCle ¢+ Hx0 & AG-Al= AREshed, 2007300° C o] A T

ko]l FAlE 10750nm, = 99.99% o]Aelth AlolF 39l 2xZ AWEH
Aojgtozx, wuke 9%t FUdgY W BEE R (Fe dppm) S 7HAH, o]&
WFEA] Bl oG8 Azpol] A ettt

C. 13 KR101773547B1 (3+=)

A H2dl 4bskE yeotojo] W o]o] AR WY
Z5: 2 e gad AksE yneofolo] Al WY

gstel @ AHE0S0T 0 R FE A U050 0L B
vrgtoloj= A7 15740nm, Ao] 17 3um , <X 99.9% olAS 2
bk gujop A njgoz Absl-3el 2 9A A
29 A7 E A -8 Fofo| A3tsit)

rulo
>~
>
o
)
o
re N
2

C. 14 EP2883839B1 (+ %)

A= J;}+UH S8 Wors f% " AgE Y Fx
2. e FEHuE Astgsd Yo Az Wyl #3 zlojth
vq_a},Ei/\Eﬂﬁ‘_]_' dRFES 952 3o, &uld W5 (180° C, 24A1H S 3 A7 20730nm,
Zo] 1007300nm, =5 99.5% o]l Ywmz=Z FAEPrh. o

A 040 m?/g) 3 3 FF5v A4S

A g,
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C.15 JP2015212218A (Y )

AL ATE Pruldbsts yetd Az Uy

25 2 dge ueE s v BY o Ax WS ddgeit . g5ars
drE AFEEe] BFE AR (5007700° 0) F £ Y wrSS T Az o
AANEL 30760nm o] PAF Z7], 99.95% oA X, 1glil 5ppm "] E£E (Fe,
Na) & Zteth o] 34 @&4olal A% Aikel Agtsid, ds dAA Fwj 2 35t
Aol Agelirt

C. 16 US20200198984A1 (1] =)
A G2 4bstE Yxegixte] [1E A WY
=

(o] H
2% 2 owge gad AsE negael

s d 1844 #4 PEe Asdc Az
FZE (52h) 7 HAHAUEFS d82 AFLRSle] A4 AE 3 HkSS Eg)
Azl . QA FA71E 257500 0] 3L, SEE 99.7% o]dteln], =A FabEo] girh. B
o 87 g Aol ofux Au|gke] Arh. mEek o2k a7 9 FEu EAS
HABE AR o g fA okl A gsieh

i
)
o
ofo
k1
My
ki
o,
[>
]
22
oty
o
i
b
M
22

o
Z5: 2 Ay d Ay 39§ udE ASEad v Bk Az Wiy et
2otk W0, wHE YRR ARESt] 2ev 24 2 ww A EPVR) eA4S Eel
AzFh YA A7]E 40780nm ©]aL, SEE 99.9% oldolw, AHolAH A& 90%
ojeltt. 2 e FAL A, w2 FEAN WFAES ZE AdUA ddY

C. 18 EP3243794A1 (%)

=
=)
A HauastE Bl Az
A

25 2 3ye gad AstE YB3 Q5o Ax S AAs o] B Alse
Hulbd s g4 JeRFHE 9852 AMESte] =9 (200° ¢, 18 AIZhH o2 A H
W0, YPAF A71E 20740nm 0] AL, £EE 99.8% olAtolw, & ALLS FEu) FAS

H
2t o] We raste AuA AF R AN aA Al A

AL a1 B aulitg) SN N S

E o
2% 2 ame new Asgad e Az e 4
_"

T
ke

2 . Hadad R ES
du= ARgste]l  AHZPEAR F 50076007 ¢ oA 2Astel Alxdrh AF HAS
507100nm, ZolE 10um °]% , %% 99.9% olio|tlh. FA A7t 7y, =&
W EWA (50m /g o)) & 2 UeAFE Axste] s A 2 Fo) Hopo] e,

C. 20 US11306005B2 (7] =)
AE 15E B AEE UegdaE 93 Zazul 34 vy

25 B wRe ZTokzel a8 13 FAEEODL o8% new Had Ay
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el Az e

= gtk WCle o 0,5 AT AE AREste] 3007400° € el A
FHsHt. 94 27

15730nm ©]3, £EE 99.99% o]Aoln, EEELS lppm
o]

o e

utelth, R FAL G&Holn AHEol wAste] AR 27 W FEu] $§ Hofe]
A e,
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2 - -
) A& E¥AL Ay st}
HE
Yoy (2% = 99.9% QA
. 7] 10-100 nm) & 7|E4 Q-
e B~ . Abe}, Ald Wb (BET, ICP-MS) H
2 30836 T T gEe BEFGA0 o L
PRE e ¥4 2 nag zdg PAs
2014 _
gov, HEW @ AW
Azl Az
ICP-MS ¢} AAS & Al&3led AE
GB/T Rt oy A7 <5 ppm 1 WO ETE
= 41336~ Lo st3t T EE3t B (SAC) YA (Fe, Na, Mo) S5H RS
2022 =A% Agste] w2 €= &7 ARS
B
i Az gk W Z6) ol
e e R
- 3 g7 B
KW g age o0 e OO pa e > o, mEmd >
2010 . _
20 n /)< ATt
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27

e

e

"

N
W3 h
v adAsHE
ASTM e o
Ao EA 4
F2997-16
-
=24 =8
ASTM L+_ ="
ANES 93 &+
F2882-12
Tlol =
MIL-STD- &2l 3ot &
1622A TAL AL
I1sE U
JjIS K- ]
= B 2dl b=
0135-2018
=2
w  JIS HEZE 2 24
= 7804-2015
= JIS Rux Mty d5
= 1690-2012 +24
DIN
AR 1D
o 51000- %4 -
shat B4
2003
DIN BN
9 1S0 UyxaAe 72
21821- EA =3
2019
DIN
R
o} 66138— T
A 54
2008

u| = A 5 A1 & 8} 3] (ASTM)

u| = A 5 A1 & 8} 3] (ASTM)

I

it

(DoD)

1r

3 2] 3] (JISC)

A A2 (JISC)

9] 3] (JISC)

]

3} 712 (DIN)

r

hvA

¥=3} 7] (DIN)

Fd

3} 712 (DIN)

r

a8t

o)zt A7) B (TEM, DLS) %
£ (BET) ©] A 4 = o
S5 >99.9%21 10-100 nm

o B ©

s 2 30 b =
-

=
=

= uH U]

stAel] A}-&-=
99.95%) ol it Y=}
sletA kg A

S [e]

4p

>

=

71 (<50 nm) 2

2

Azl A3

49 AE A A

ppm 2] W03 P& U2 (Fe,

PN
SU=

skAl <1

ks
RS

Si) =4 4 (ICP-0ES) &
A&y ot
AP otE (% = 99.8% YA+

7] < 100 nm) 249 =-W0,0]

s 2Ad 2 4 <HA
HeES 2EHYH

WO (ICP-MS, XRF) % A3}&
T B¢E BME 133819
SE>99.9% AEIA <10ppm 2]
UreEdd A8 7bsdyth
FEu) S8 okl tig Yi=-Wo,
1 =} 7] (DLS, TEM),
H A4 (BET) 2 At AY =4
s Aodyo

Zu) L Al Aol AME3E]
918l BET WHS 7Rtz g
H WA Ald 358 230m /g2
gyt
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x= _
=7} W A= 94}
aﬂq_G%T =] ﬂﬂuﬁﬂﬂ-ﬁ%ﬂ A =
— = o E
2 e = e % AMIE( Rosstandart
9019 T 57 oH )
aﬂq_G%T Rux=&do] that ejr)o} EF3H AP 2
A= 57763— dutk V)& Q4 91 AH] 2~ ( Rosstandart
2017 Ab&} )
Ao} F 3} 2 o
HAlok cosT  Wrd FHE OL] ' ﬁjﬂ]f} S
AF  14316-91 AE FF = -
Rosstandart )
KS DU B ~H .
5t ST E =S
mzLigm}%w&ﬂ%%%34%§%4faﬁmm)
_ KS M ISO L=E4 9 I
e = o = EEETAIKSA)
9277-2015 B FH A =7
KS C IEC Y=2A] 2]
g 62624~ A7 H B AlY 5 F 3] (KSA)
2016 1
150 w Ay R
=AM 23145- L L = A £53 717 (150)
1:2016 ' ° © '
1S0/TS
/ Urrle 89 .
A4 80004~ o oA ®F3 7] (1S0)
1:2015 A 8ol
IEC
=44 62607-3- U2 9 = A A7 71«
T e A1A =4 5% 9143 (50

Ay sttt
W0; B4E (Fe, Mo)2 Y &=+
UxaAe] A3 = 8T

AFglel =99 9% = X A= U ).

Yx=-W0; ¥A =7](10-100 nm),
T5(099.8%) % <kdAd HUMH
F3tEH B 2 dE A=
kel A &gy

42 271 2 g3 24 e
Aters Egstel W0, AFY
AFF(EE = 99.5%) S A3,
ol YxzAYd && HofE
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o7]dl= XRD % TEM EHZXE
WHEs X3t 4 29 mZE
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A& =7] 20-80nm) &  7]&=4
27 Abgro] BAJEol dFUH
BET "H-E& AR&Ste]  vie-W0s(
>2 m? /g HEEHS
SA4ste  FEFvjelAe AF
dBAe BAISUL

A7 2 AA S8 Folol
gt Ye-wo;, d=x= 9 =3y
HAE EF(2.4-2.8 eV) =
Al o

Aty 2 Fuj A AR
U --0,.9] A= A7) (TEM),
H W4 BET) 2L <X (ICP-MS)

NS EFSEU

U Wos (YA =7] 17100 nm)
9 Aol gk &ojet 7|=F
HAE AYsted =4 EES
THat7] Skls A=
Al o

Ax R FHEA 2z A
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5 E: ek UxB2d AsEd i 0 Aol Fa A=

|
A ek Yy 2didstE Ax 2 F5v 4
== 27188 Ad, 2019, 35(6): 1023-1030
A FEHE AFESEY] Yx=-W0 (YA Z7] 20-50 nm, % >99.9%) & Al&SHL AL,

gE AEE el A%e dATsigow, Fa A FEE 480
1

wmol+g = ' + h 71 oG
Az $AY, 7
A% g el

Abehe wpebe] H7jwA 54
=3 AR A5 dek 8 oFsh A", 2021, 39(4): 567-574
EAMOR AxH W ¥ (A s50nm) o] AV S-S 2ARRE A, Fabd st
of Heg 2oz vebs.

st Ak
An: S #99 AgE BE Az AQH T4l W0, (% > 99.956, P A7

50-100 nm) & & > 95%2 A F37] Y3l AH PS5
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E.2 99 =

R A S A

AE: 745 e g8 AR 34 9 FEu EA

=¥ X Journal of Materials Chemistry A, 2018, 6(15): 6543-6550

Av: & FE5u @ H, BA: 500 wmoleg ~ '« h T NS A W0z =Y AF(30
nm, 5% 99.9% o] o] < Ao tha] A}

AAp: 2w, R, ], K

A& W0z U arxe] A7as g

=3 AKX Advanced Functional Materials , 2020, 30(25): 2001234

A A7EA AE A W0, Yx=E=(FA 20mm) & ATtste]l 85% o] el Fd)
MEsh BE S (5 e BAL

A A}F: Patel, M., Kim, J.

A% AAE i 00,00 AU TR A

0

S AR QY T Sk 3 o744, 2022, 61(10): 3456-3463
A Qﬁf—a% AFE-3Fe] NIR xFgkEo] 90% o] A2l W0,. 9(50-80 nm, <% 99.9% o)A =
ArstE g Thse gl ok AR Ay

E.3 Yo =z

AAF o oofuitt Bl R, ALE A

AL e Y AstE e 34 2 A8 (ZssE YevEH B2 2kskE 9
23_)

ol

A

)

AR dR3}sks] %], 2017, 138(5): 621-628

DSl ARESke] 7k AlMel ARESE7] 919 Wos LR AR A =171 20-40nm,
>99.95%) & A=xstRAom, =7t 30% 7Y

Xix} ke v

My mx e o
Pﬂ ol M o

NanoW0 ¢] FZHu] Aol &gk AG ;DK suuru ( Yie W0z9] FFw] 5o gk A+
)
=3 AKX "Material Science Research”, 2021, 45(3): 312-319

>99.9%, WHIFEHA 40 w/gE ALAM ARG Ay Ea mE&o]  92%ol

R e R e A R

A AAPE " 2dbstE Ax 7)e

23 AR 7 sk g’ 2019, 72(8): 987-994

Arg: gt Aol Adeta HE& 15% A = W (A 7] 30-60nm, =
>99.9%) & AAAksl7] 918k 5 el o] AtEASH

B4 590) 2z

A AF: Miller, H., Schmidt, P.

A& Herstellung und Charakterisierung von hochreinem Nano— Wolframoxy

3 AR Jeitschrift fir Anorganische und Allgemeine Chemie , 2019, 645(12): 789-
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796

Aarg: o %Oﬂfﬂ%
umoleg = ' « h -
A 2} Weber, K.
A& A7) M8 Eigenschaften von W03 — Y13

=3 AKX Advanced Materials , 2020, 32(18): 2003456 (EZLo] %==)

A A AZro]l <3 %% W0z UeBE(FA 40nm, X >99.9%) o H7IWA 5o
ATHANeH, o= 2ntE frejo] AP

A Z}: Braun, T., Fischer, L.

A& Industrielle Produktion von Nano-W02., fir W & rmeschutz

3 AKX Chemie A/ o] E|ZY (Ingenieur Technik) , 2021, 93(5): 678-685
BAZANA , . o (FAF A7) 50-100 nm, w=% >99.95%) = A}&3te] HLM kol
>90%%] oA Hof " S APt

T W05 (A A7) 25-50 nm, =% >99.99%) ¢ 4 Ax <2 300
2 AL SRR FEu] Fokd A S8 disl] Ayt

ﬁH>

B.5 el Alote] 2z
ZAF: UB auoB A.B. (Ivanov, AV), ITeTpoBa , E.H. (HE=ZH8}, EN)

. B
Askgel g4 R 54

l>“

A& AEE e 2ad

S AR 7 Kypuwaa AZA xumuu 7, 2018, 63(7): 892-899

Avg: Bl S AbEste] FEv vhES f1E W0z (YA Z7] 30-60 nm, == >99.9%) &
Azstdon, i a&

= >85% A F UL
AA: CmumpuoB , B,
A& Ue-W052] A7) B4

29 AH: 7 dusuxa FHEET G} 7, 2020, 62(4): 567-573
W0; W=PAH (= >99.95%) o] WA S0 AMEUew, Fig WE7F >80%E

2Zdo] Zxo) HFFrch
AAAF: KosnosB , I.A, (ZZE3X, DA)
A5 Gy adast s Ak Aak
S AKX " Xumuueckaasa 7|4 7, 2019, 20(6): 245-252
A W0, o(UAF A7) 50-80 nm, w=E >99.9%) 2 AAlelE FA A wyol
AetEom, o] 42&o] »90%1 W&kl A g}

E.6 gF=o] FaEd

AAAF - AdF (Kim Young-Hoon), BFA|<d (Park Ji-Young)

AE: The Y IRbE =l 9 FHv) 54 (ex: Ye®2E jhstEe 94 4
FE5u) 54)

AANGR 7 A EEE A 7, 2020, 30(5): 412-419

Faygor  Ax"E Wz (YA A7) 20-50 nmm, == >99.9% o  FEn Ao
Ao, 4 AL £E= 450 pmoleg © '« h T ollFYTH

A=} . o]4Z (Lee Soo—Jin)

A U Wos o 2 e A7 ( nano-W0;9 A7IWA 54 gk A+ )

AR 7 gkarslstEsts] 7, 2021, 59(3): 345-352
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Wos HPEFCEAL 30nm, = >99.95%) 9 H71WAl Sode]l zAbESlom, whg A7k
4 zx2 ~rtE Ar9-o A

AAAF - HWE (Choi Min—Soo), A&A-$ (Jung Hyundai-Woo)

AL wlo] 25 U Y v 2 Az (4 AdE v gaE A3Ee] A
A%h)

AANGE: 7 Akdstets] A 7, 2019, 28(6): 678-685

Av: oA Aof frafol Hehek Ao ApekE o] 90% ©]7dQl W0, o (YA Z7] 40-80nm,

S 099.9%) 5 Al Zxslr] 913 B Ax d o] AlekE AU
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BE P 14E Yrgad A3 A4 ¥9ed 3 R 7] 2=
Ve g AEEE [P0, Nps) Ak Wad gyl 9 v)y] BEe A Ay
9 el tF WA Sy A mREe 24 529 sl dgurh

A ol A& FQ wjrAS/ A 2
AxE BA AA (APT, AMT %) 2 H71A| 9

Za Rzl =
A% Q83 Ak 4d %= 0. Img Mettler Toledo ME204 -5)

7149 7%, &% 0-2000 rpm(IKA RCT

- T -
)
=i AFA] g3 T== YAz BEak F34 40kHz, A8 500W(e]: Branson
A= 7 A= 5800)
(BN 2F3}E 9] o Uekd 20MPa, &% 300° C(of: Parr
I "] _
A (A 3¢k #4) 4848)
Hlgl = 1 0] o) 31 &F AF =z Qo o3 . O gk .
) A dhak = e dzbe] sk U Ys 2% 9 Ale], Tk A (o
=z Aixtron CCS)
Z-4 A4A &8 s 93 =A dAH} e wyl 53K T
HE-S-7] i B3 (4 TKA RV10)

2. £ 2 AA B

47 0% AIE Fo wjpEs/o A 2el
= 9l x}o} vk galo] 3l £%= = 15000 rpm (o]: Thermo
PSR n Scientific ST16)
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Z b1 B A "z g Wy gol .
ALY 044%151%— =3 L]—L—_O‘:]X]— Zr:;g T o ] 1 u#fiﬂL(@ﬂ. 0.22 pm PTFE
Al =€l w5 g ol)
e A BrE (o],
EA R A MWCO 1 kDa (¢]: Spectra/Por ® wlH gl
F4 A3 g =8 AT a (d: Spectra/Por ® #H g2l)
o] & Wk gHogHE  F&E o]
z] == .
A A4 A E5F (d: Dowex 50WX8)
3. Az 2 24 A
T o]F Al FQ S/ A 2E
AgE Az SHALS wAs 7] 9d YU AE AZE <] Pa, 259 RT-200° C
kB e 2LoA AzxIYh (of]: wFQIE] VD)
L e Hx " #dd "ATE 9§ 2= 2000 ¢ W SFE
27 A (R Aake] A3 0.5 MPa(<]: Bichi B-290)
=g a2 A4 AAsH(E: W0z - H0 FHol X 1200° €, w9171 Al (o
N g5 0,2 A3 Carbolite Gero)
QT o] A] o .
e AA A E oluw e #UA  +5° C(d: Nabertherm
L3)
4. A3 9 B4 Gy
A2 o] A& T8 wiZiES/ oA 2E
1. 0] =] 1] s S B = A)lslE B
A5 2o ‘/}f‘ax} B 2 #A243M(d: 3" &% 300 rpn, AEIF AIE B
B g A 2) W (FRITSCH P7 %)
EC Gaeald Ao Bl = 1000W, T3+ 20kHz (od]:  Sonics
=47 VCX750)
% _ _
) BEAg Y9zt el 4 olel = 150 MPa (4): GEA Niro Soavi )
+43}7]

5. 4 & 543 A

ol7] ol& A& FQ A g/oAA] 2
C 2l Ka WARA (of]: Bruker D8
XA %97 (XkD) 24 72 9w gy O 0K AR Bruker
Advance)
wolx [ ul 7 E* = KL :
=0 A2 1] 7 (SEM) ]’]'MH } e 2 =7 Bl 1 nm (el: FEI Nova
X #FE NanoSEM )
} Undzke]  Axgtzx U
FAHAA AR T N . K 744 A 200kV (ol : JEOL JEM-2100)
=293 T
;(1_)‘\_ S = . . sy
BET A 24 MEud @ ATE 47 ) S 2 (of] : Micromeritics ASAP

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
% 201 1 £ 220 W



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

1 d)
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8 ARG/ E A 2

=
e

A

214

Sl
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27 Jeqime) 27)
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i

22~ (d: Thermo
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i

apl
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171

°©
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e

el

O o O
—u=
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Instruments Q50)

A F.

=

=

B3y (hkshut
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13
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a o
=

=i

pH W ¥

6. HZ g
v E
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a3}

Wy

K

N
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7
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&
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A8 4 ad 9 oot w2l 24 EoloF gt

R
o
f
i
K

BAdsE A 289 2E BH B 7] BF
AAd 7E(Gg TE) ¥ * AS7

AR ol  AIY/EA A& TEYEA F=
o o T o8 W, -
(o]
3% ¥ES7) < "TH0 ATA A=, pH 2 Parr Instrument (7))
3MPa, Hu 2%
2= =24 ¥hg
250° C
7t
500rpm, I 9rUNtERS Holmw
71 = (X Q
44 makz o ez gus gaas HED roneyue
300° C), Azt Instruments (&)
=3y
+1° C
. e H2RAMIEF 24 ° ]
9] 200g, A= ’ i AZEFH S~ (5Y),
g Ag 008 BEE g ags ggen orT AR
0.001g o HEH-Ed = (292)
A g .
A sk +
eoE_ FM% ae gag o gl N
= 7] A =
pH HH i}o nA 7% 50 Gn AT, InstrumenFS(OLaE]OP),
3} Raymagnetic (&)
_ e 1-10nL, F4Hs BatA Hrtste] dAE2Z (F5Y),
AT 40. 1% pH & zA 3t} A& (H =)
8000rpm, )
WO «  Hy0 Z - A Beckman Coulter (7]=y),
QARY) somLxd, BZIE L e e
. Gl=gel K Xiangyi (5-)
sl
Z59 500W, 40kHz, EF JAES A7 ZHF BAE (=), Atk
A H 7] 10L EEES AARY Z259HE=)
HAY &% 200° C, _
F=& &=l 0.2% v TSl Thermo Fisher (W] =),
AT 28 AEE AB P g, ww Shanghai Yiheng (%)
Al a= o angnai lhen oy
%%]: 50 L 3 = g g
Hoy =5
_ 1000° C, AT H,/ Ar E97]o|lA ;= Carbolite Gero(%=F), Hefei
TEE 2 A SR 5 ii =
217 50mm, AEE Wo,= W3k Kejing (=)
+1° C
I i
Jtx G ?(;OOL/ i g Ar F37l~ 58 o A Alicat  Scientific (7)),
mL/min, ok o e =
AEE ° A o Qixing 3} (5=)
+1%
7] 100mm X
FgAS 98k Wo; FEEMTI Corporation (7]=),
A9 HE  jom,  UQLE R
angnail 1ngan
1200° ¢ s ¢ e
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A2 olg  AY/EA AL TEYA FA=x

B35 0. 2nm, WO,. Az =7](30-50
g A po A A JEOL(YE), FEI(M])
7F&A ek 200k nm) 2 FE 74
ZHH Wl 0.01-
_ WO,. H T H A (35-40 A A2 W E & (1] =),
BET 247 2000m /g, ABE 020 | A | lﬂﬁz |
n/g) 54 dolgl =2 (F)
+1%
HE A <1 ppb, W0,. 4 =% (Fe <5 ppm, Na ojAHE (v]=),
ICP-MS . .
LA WY Li-U <10 ppm) HZ A (1] =)
CuKa HFARA, 260 W0, A8 (4
XRD He 5-90° , GAMEA A4 P2, / n)S BFEA(FY), /F(IE)
£33 0.02° A3y

DEE YegradsE 4o ad 2E g 2 77 55
AYE T (100ke/HA) B L A=)
2 % AY/5H A FYA 2=

500L, PTFE &}o]4d, WO, . H,0 JENS
" .
ARy 2o EE 200 Azsr] 9% 54 5o Chemglass (7]=}), Jiangsu
2871 N e C O T Ruifeng (F)
W= 3MPa HEEH150° C 2 7Y
pH & 7.5 &2 ZA3H7]
[e] & _
A% A= % 0-100 L/h, 9% ormijole] A3hal Grundfos (§1m}=1), Nanfang
AT +0.5% . Pump Industry(Z=7)
[l =]
pH 289 A= +0.1, = w27] W pH A A7} Endress+Hauser (=9 2),
2ZYH A8k 0-100° C EUHH Shanghai Boqu (Z37)
2] 7] 2
Ao 5000 rpm, AT Soae(agd),  Aslol
= 50  L/min, A% W0, - H,0 @S] Ry I
A E 7 FFol ()
25
<1 7] 200° C,
e GEA(£9), Changzhou Yibu

BE AZ7] & F7] 90° C, DX W0 T FE <0.2%
28] &% 10kg/h

Zo] 10m, Z7 1m,

(=)

Hy &711A 5 7 W0, 6, 519 JEUAME (M=),

A= Hdl 1000° ¢, £&
Hj =] A7) 20kg HE & dxYAH (F)
5rpm
= W9 0-100H, 2 N, 3 & Brooks  Instrument (W]=%),
7t A _
L/min, BEE +1% Alo] (50L/F 2 20L/%) FE(EY)
2344 200 WAl (75pm ) Russell Finex (& =1),
- 2 - 9 AAF > 75 pm .. . . =
HA 2] &% 500kg/h Xinxiang Vibration (&)
247) 25kg/ 7MY, A4 2 WA E 9]38] W0,. o= Bosch Packaging (<),
HS, A5 4% AHw  ¥AAo] Yo Shanghai Tianli(F=)
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FA] olF ALY/EA
A H o
ol 9z ol A Akeh, I:H
27 =UH 10-500nm, A3t
- =+ 5nm

A4 HE Nal,
XRF il : ) E!H

A& A <10 ppm

iRy Inm,
Az @m0 o

7F& A9t 0. 5-30kV

+0. 1ppm 9]
7t~ B47] A== H, ¢

NH: & A gy o

S 2~E} Y Q a2k
1 7] 7} 2 T H 2|82
) 1000 /h, NH,
Ag A"

AAE >99%

A st +0.01%,

T W
e ™ ] 0-100%

AL TedA F=x
23 gu
W0,.o A F7] A AZF Malvern Panalytical
7= (507100nm) (=), Beckman (®]=F)
W0,. 2] &% (Fe, Na)S Thermo Fisher (®] =),
w= A 54 Shimadzu (4 2)
W50 FEl oW
S X ZJo] A (=<

=X BolahL SIEFX (Y &), Aol (FY)
dAE BASI] 3

get7] ‘1_4 HDréger(F-'TOE]), Huarui
7172 R,
BUHEIUTG M, < 489
W= 7] (NH; < 1 ppm) =
_Hf s bp Nederman (=9 dl), Jiangsu
=FF] = =i
EhE I ® Kexing (339

s =
HY aE AU,

Wo; S

A= ( <0.2%)

W0z o 3
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B2 ¢ 2s%® Y=g 2E ALEE (HP-W0; NPs) 8 2 EA dolguol &
o] dolEmo] 2t IeE v Yol st Aol Fe, Az Py, 7xd =4
2 FQ e upEsE AA-ez Ay AE dolgHer AT £3dS AEsh
JHlo} Ae 7t AdAdAA BAS AFE A A 2 S8 Fof Ed =g
FUY T}
1. gy BF 2 723 ujjSs
37 T A
o Quge
P 3 =9 AW O (BET, m* 7]& T% e B it
==
/ g)
ul Ao/ soheA SARE A A (-
=9z E=-AW 20™~50nm 30-60
U=z} H Soln g #0,)
2 A —
N ne 100 o 279 (-
Ui=sfolo] L nm, Ze] 1-550-100 12Y F¥F Fx W0
pm 3
=7 5-10nm,
7 5-10mm SR A G
UxA]E  CcVDH =1 7] 80-150  #Holol= AE|F H0.)
200-500nm 3
J Eé]—;f%\ ] A S J Z /A A
3L X A — YA S A — A A Zalke
jio WA (g V8 10000 ?—0)0(710 A7) 5 HE];-;—;/EOQ’
et . 300nm Onm 23517
Foj-4 AR so]:  50nm, 100-200 Foi-4 SlE| Hlo] 2= WAL A A (m-
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]

dnkA Q1
FE §F FH W o (BET, m® 7]& +X% a4 F+=x
=2
/ g)
= ZZ(ALD)  4: 5nm ) W0s5)
2. T8 Ay ujHpRS
=&
A HE A WU dukAQl HolH B2y 94 Rl
Atz 2
U=} 10 - * S/cm;
Yi=sfolo}: 10 - 2 .
LAH T2 (Hxe9fo]of) = i
. S/cm Az A,
AEE 4 234 = = AEEE
A e 28 3 SR Al
7
10 - ' S/emo] w=&ka 0
= S
w9z} 2.6-2.8 eV B2y,
W=z (o UV-Vis = ¢ 7] A2 olaf °© i
UXxAE: 2.4-2.6 eV B 3
) =339 _ HE7o] o AR
(FA 74 a7 =12z
Rl B
37 2] 1o S % =O E]\Jﬂ%—]“‘r 3] o
G5 B4 Lo o3d YT 95/0.% A3 o34 fé_jg a5
£ (3h) Y=z 70% 540 /g
yi=stolo] &= 27 o197
gF ol AAR T 8% 693 mih /g 13 T2 Ry 33 A%
MEE s 2 ogd 500 F AfolE ¥ e e
A &S 85%% Y T
Ux=dz: 5% A4
<5% (500° C 7}%
o o} A Lt :iq 7\}1) oy & WAl B Hed Q2 ==
EL;{oo Tv]:_]‘}—‘jl(%ﬂ) qoo :rL_L- 8% TO.I’.?:-JE:[‘L}_ al<= o]
A (F7] AFER
elsf)
e WA AT EsE deAE  SiRe/ mE3E AR wed
- _ 7b2 Al
HE-8- (NO,) (100ppm) Rg ) = 15(200° C) Fzrg o] gy
3. §HE-AHF 4F B4
A=
o i Fa  7=F
4 s} HAsE FH o A M HAYSE
UH7H LT
LSy
—/ AL
=2 Yigloloj/Fol-d AtAh FH FE, 1 AY FRE AEHA AR AG
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CTIAGROUPLTD
High Purity Nano Tungsten Oxide

Nano Tungsten Oxide produced by CTIA GROUP LTD has a purity of >99.9% and a particle size
of 10-100 nm. It has excellent photocatalytic, electrochromic and thermal shielding properties and

is a yellow

(WOs) , blue ( WOs=.9 ) or purple ( WO2.72) powder.

High Purity Nano Tungsten Oxide

Project Details
Product Purity: 299.9% (optional 99.95% , 99.99%, 99.999% ); Particle size: 10-100 nm (customizable); Specific surface area: 20-
Specifications S0 m?/ g
Performance High purity (impurities <10 ppm); band gap 2.4-2.8 eV (WO 3 ), infrared blocking >90% (WO : . s ); photocatalytic
characteristics hydrogen production rate 450 pmol-g = ' - h ~ ! ; transmittance change >80%, response <5 s
Application  Photocatalysis; electrochromism (smart windows); thermal shielding (energy-saving glass); gas sensors (NOz2 , NHs ) ;
Areas energy storage (batteries)
Store in a cool and dry place, sealed and away from sunlight; avoid inhaling dust, wear a mask and gloves when operating,
Storage safety
and dispose of waste in accordance with regulations
Package 5 g, 25 g (laboratory), 1 kg, 25 kg (industrial)
Minimum order: 5g (laboratory)/1 kg (industrial); 3-5 days for delivery if in stock, 2-3 weeks for customization; worldwide
Order delivery (DHL/FedEXx) .
Quantity For large orders, delivery period must be completed after the contract is signed, including application for dual-use item
licenses.
Advantages 30 years of professional experience, ISO 9001 RMI certification. Support flexible customization and fast response.
Impurities Limit value / ppm illustrate
Affects conductivity and optical properties, requires pickling Purity benchmark: Applicable to purity
Iron <10
or magnetic separation control >99.9%, ultra-high purity (99.99%) has
Source: Sodium tungstate, affects the lattice and lower limits (such as Fe, Na <1 ppm).
Sodium <5 . hod: ICP-MS (<1 nob
electrochromic properties, removed by ion exchange Detection method: ICP-MS (<1 ppb),
Tungsten ore is associated with tungsten, which affects the
Molybdenum <10 o } Source: GB/T 41336-2022, American
catalytic activity and needs to be refined and purified
Elements, Stanford Advanced Materials.
Source quartz equipment, affects particle uniformity, o
Silicon <5 Application impact: Fe and Mo affect
requires high-purity equipment
photocatalysis; Na and Cl affect
; Source container, affects thermal stability, needs to avoid st ©n e B it
Aluminum <5
Sopannation semiconductors.
Affects the stability of the crystal phase and requires Control: Precursor purification, high
Calcium <5
precursor purification purity equipment, optimized reduction
Reduce catalytic efficiency and need to be purified and PTOCess.
Magnesium <5
removed
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Project

Copper

Lead

Carbon C

Sulfur

Chlorine

Details

<50

<20

Affects the performance of electronic devices and requires

ultra-high purity process control
Heavy metals affect safety and need to be strictly controlled

The source is organic matter or reduction, which affects the

optical properties and needs to be removed by heat treatment

Originated from sulfuric acid, affects chemical stability and

needs to be cleaned and removed

Source of chloride, affects purity, requires rinsing control

Procurement Information
Tel: +86 592 5129696 Email: sales@chinatungsten.com
Website: http://www.tungsten-powder.com(product details, comments)
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