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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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o 71% :Wcl6 frel EA(d: wo3) wiElg] A= (8% "250 mAh /g) H
G (4 A 7150 pmol) ol AFEEUYTE /(g ¢ h) ).
o A H& A FEw e ) 2 A3 HA7stEA E4do] FtE A
AbolZ o] 1000 Wi o] F7FEU Th
o Al : 2024, WCle = AZFE W03/C EH3A= A AA e M
AR o, o qA] WXk T300 Wh /kg ol E@EFUTH
o« 7|EF AY :
o 4% 3y . ~ulE Ax98 Wcle 2 wo3 v (T80% NIR F47) O&
T30% oA AZF(T150 kWh/m? « 1),
o ZAA =¥ : WI6-CVD oz AxF W ZH(HE "20 GPa ) &
Aarg o] ARt R o] oF 50% S 7Y T
5 AgA wele o tAthsdEe Hd Abgel wHAs FXFAR, =&
£ (kg oF 200 28]) 3 SA4H EAZ A& F7 HAHsrF g

2l

=

1.4 B4 IANEREE A % H AT £4

o A ¥ (2025 )
o AFFE . A A AL AT °F 1,000 Eov, Fo AYAAE
22 (C40%), W= (C30%), = (“20%) QU T,
A% TR °F 2,000 RF 2, Wt 7FA 7200 USD/kg (AL >99. 9%).
S8 =29 WX
= RFA] (CVD/ALD) @ "50% 5 7nm 3 AlZel ARS-H.
= oluA &A] - 20k, wiE ]S FEel ALgE.
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= T15%, SdA SHu) w3 f7) el ARyt
» JJEH(EHE, YA T15%
Y B2E AhS FREA R oF 3507 ) AL WC16
AL g2 B|AF(4): China Tungsten Intelligent Manufacturing,
A ARE oF 1% o JFHA AdFYLh

3} REACH & WCl6 5501 B/W)S L73F3, RoHS &
TEEPEb < 0.01 T WS AT 4 =5 ulgo] °F 5%
sl

o

7€ $£8 : 56 2 AT o] CVD/ALD AMEES] AFS Hlsta(aAzt
°F 10%), WCl6 F=9+= oF 15% Z7Fg o)

ouz] W . wA wEet FFvl & Fobrt FEEHIL WCle
AFERS oF 20% Z713 th(202072025 V).

AR Ax ;. A7k A HCl 35 T95%) D W 35 (C90%) = B0
oF 10%("180 USD/kg) A7t}

EF3} 0 IS0 17025 H GB/T AM¥o = AF #FHo ¥ A%
AFE7E <F 30% =g

o AT £2(2030720353 )

o AAL dF : 2030do= 9F 2,000 %, 20359+= ¢F 3,000 o=
AF A AFELS F 10%Y Y}
o AF TE : 2030 ddE= 9F 4,000 W &, 2035 3= ¢F 6,000 7
delz dgaEm, 7H4S kg F 9F 150 EYE d"old Ao=
o dHuct(tE a3,
o HeEx Hof .
= FR 2R W6 E A HFES A wse2 #H(Tlnm) S
Al zsh= ol AFEE, A &2 oF 5%(2035 ) 4t
» FE HJAAF - wele frH A=A FF (1000 S/cm), AZF
~100 .
o AYE FA :
= T HEEA9) oux] FAE s A AfEo] oF 50%E
=7ty
= EU: 34 AL TH 53R AS) Wle AE8&Eo] of
95%= Tl H .
= W= 5987]=A ¥A4) o] 7EA $9E FASt don,
FEo] o 2508 AP
o FA 7l§] s XA FAA YA v T30kWh/kg) AL
HAsH(EEA F7F 2007 AzF oF 5,000 Wb o] FaE
A g o
e =3
o H& : AFE WCI6 AAbol= T100kWh/kg o] oUA| 7} AREW o=
H] -89 “40%S A U Th
o 74 : HCl M&%F K10 ppm) B AR (T50 kg C02e/kg) S TS
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Zolof Fuk.

o %374
10%E 91gsta AHFYT
o WA AF .

% &850l =7}t
st sUT
o =A #¥: Is0 XFEH} 5% THE T
gy
Z1eat &84 s Po] Badl §A%ke AL 2035 A7HA
WA 7 24t E Ao gy
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e N (el A vl

Al A (el WRe, 7F2 7300 USD/kg) 7F A1 AfrE oF
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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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A2%: 929 4938 299 2 %y 5y

Aol WS I (BEA 360 O HFHOT B Aol F& BB How
gapgelel=(iCl6) e 1 Feld, sshd SHo Qs 83 g FH ),
o) Az @ e @40 de APl WA 24 xS 45
e ) HoNCle o) LRF FF AL RS AR H3 L B8 Aol
Fad 4nz wEUL 2oy Be w4 e Biel we AR o b
34 A7) % okl wEel d@ AAF aF Agel AHyth ol AelAE wcl6 o
B pxsh AAA 54, dejshd W eEstd 54, B 54, sehg we o
FgAe AARoR Aol SxelA 1 AFI $§ Fobl UEd AEFH
JANE AT NEE ATHT FEH FAA AW, S L okl BHS A% o7

EQE vhdgyoh

2.1 935209 BATE L A4 54

a5}4
o}

’

SAsF ~v (W16, AR 412.52 g/mol) & A 2} HAA 5L
=84 Ase Ao, CVD, ALD B FHwfj whZojxe] Aol TS v HY
o« EX F+Z .

o 7lsk8td FA . wele &= ZWHA(Oh) WA FERE AYsta, FY9
wer o] 6719 Clm Rt=ol o3 wifE™, W-Ccl A3 Hole
~2.26A JUTH(XPS 2 DFT A2}, 2.3} <0.024).

o AR FZ : 1A W16 = 7 Pnma o &9 A wi S 279,67 A,
b™11.24 A, ¢76.53 A(XRD, 25° O)E zZte= APLAA AZAAJYG .

o A% EA : w-cl A% 300 kJ/mol o] ATt AUAZ zb= Ff-
o] =3 AZYUrt . c1- FEE o HAAY} 1 HWAE AT
R ) o B R A Ed AR A=

ofk
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o XF HH : ZWA Fx= 6749 AF AsH 6719 3 AEs
do7|al IR &4 F=(d: Alg, Eg ) ¥ "400cm™ o A5t} .
o HAH EA
o A3} A W = d 0 GOl dd Holrt §la HAA A~FEHLS
T2 s} o] & (IMCT, C1 ~ — W ¢ *) o o) gt} .
o Fz= "= ;1" Y= = B YA (Ao ) & 3.0 eV(UV-
Vis FAA)Z Zet 2= Z=(d: N ) Hup ol 22 A7
FE7F Huvh
o o]&3 Uz : A WA o3} U= "8.5 eV(ZIAl ZdH], PES
SA)E, Worol w2 kst AE kg Ads wrddy .
o A ol& AAHE : wWerel "l d QeHEe AxRS HlolEo]al,
Folxa AR E Zskar ( pKa T-10), NH3, PPh3 53 HI}E(o:
WC16 « NH3) = & dsl7] fd5HTh
o A 7l

o XPS : W 4f7/2 ¥]= "35.8 eV, Cl 2p3/2 "198.5 eV, W & % C1 - &}&}

AH &2l
o DFT AAF : B3LYP/LANL2DZ 7|WF M Ex: W-C1 A% Zo] "2.25 A, A%
FI 7395 em T 'S dSeked], ol A AAFYG (LA} 2%).

o AF AT . Wl MYFE 60ola, ZAF Zolr "2.27A R ZTHA
TZ27F FlHAFY
e S8 =W AF .
o ZWA Fxo T Folx xR Qs Weles v & (2dH
Zuf, & T90%) ol A g A H
o CVD/ALD & %3 L3 v ("5 nm, A% <100 ° cm -2 ) o=
Aste Ae XY
We1e o A e AAE 54 g8l digk o]#4 ZAE AlFIANL
<

$Age W] fla e Folx AEE Fol 2 Aojslel Fv,

F

o YA d=y . AH° f "-860 kJ/mol (Z]A] A+, 298 K), AH° f ~-900
kJ/mol (LA ZFEl), ©o]&= WCl6 o] dHst3 QbAdAS Wk gyt

o AE=ZY : 5° 7350 J /(mol - K ) (Z]1A e, 298 K), =
AEZS ke 34 (53} 7200° C, 0.1 MPa)ollA] H]FEg U]
o A& A YA : AG® £ T-800 kJ/mol (Z]A] AFE], 298 K), &9
2 Wele 7F E xiol A AR ow JAHES ey
o o] :
» 8FA: T275° C, AH melt 25 kJ/mol.
» H|EZA. "346° C, AH vap “60 kJ/mol.
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»  <3}: 7200° C(0.1 MPa), AH sub "85 kJ/mol, CVD/ALD ol Z]g}.

o ¥ : >500° C, WC16 — WCI5 + 1/2C12, AH +120 kJ/mol, E2HA
9171 (Ar) Alol7h dagrh
o« ¥ QB
o B3 2% : Ar oA 75007 C7HA A AIARE . ThgEEE (WC16 +

2H20 — WOCl4 + 2HCH)E <ls] J7] RH50%) N4 ~100° C 7}A
uﬂo]xh%q,

o €A = : "0.5W /(m +« K ) (A A=, 25° C), CVD ¥-&7]
AAel S mH Y

o E3F : AF T10 5K - ' (25-200° 0), AA FAA mAE=
ogzsko] Z} o
e T3 AT
o % £% :70.1 g/(em® +h) (200° C, 0.1 MPa), CVD A-FAo] A3l
AdS Ao
o Hg Sk .
= JbEES kK100 s Tt (25° C, RHT50%), WOCl4 & w2 A
et Az o] a3
= 39): WCl6 + 3H2 — W + 6HCI, k10 — %2 s — ' (500° C),
Ea™150 kJ/mol, CVD FE F7 #|o].
o i A% . 714 AE D10 B /s (300° C, 0.1MPa), ALD %

Ul FdFS HHYT (A 0. 5nm).
. BY e
o TGA/ DSC : =+7 7275° C, #3]%= "500° C, A& £4 1% (<200° C,
Ar ) o] FAHAFUT .
o A¥A Z71¢F : "10 2 Pa (200° c) S AU
o oYL A B : 7bES Ea T 50 kJ/mol, 3 Ea ~ 150 kJ/mol,
g 2 HAsE gyt
o S T2 dAF .
o ¥ A (346° Oy w& Ha %=(7500° €)= CVD/ALD HFE}

22 Clom) & AQF

o WE AFEAIC s -1 ) i BRA Y $7o] Basm: AN
H]go] ok 108 (e} 20 USD/kg) Z7hUITh
4 982 SWASAT, Balo A5

WCle o] ddslsd W =3l EAL 72 28
=

S 2w B3 54 A AR), vk 2 A7 B (WV-Vis) 3=
Zgsle] Tz BA, W muE" 9 $§ read sl Fad Ans
A& .
o AoM EFH(AR)
o EAFA HF : Wl 25 FAs(Alg, Eg ) "395-410 cm ~ ' (LA
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JEl, FTIR, 25° C), %= ~100% (A 1F3}h).
_‘|

o WAA : ZHA A, IR 84 R=ol= Tiu (400 cm ~ ' ) 7}
EFE AL, H[ZA RE (o Alg) ol vk Aol dagyrh
o %74 %‘?z} c bR AAE W0Cl4E W=0 IBS T950 em T ' E
FE sl % AE AEE 0.1 wt %Yy Th
o Tyt BFY .
o EAZFQ 37 : Alg (WAZ ~2EHH) 408 cm ~ ', o= So] "380

em ' (532 nm #o]A, 25° 0).
o & Fof . (v w39 A EUEY, WCl6 oA Wels = o] &3 (7350
m~-'), ¥ o]%F 50 cm ! .
o ZE : A= A T0.01 wt % L% WCLE (099.9%) FA o
A .
AL A-7FA B B3 UV-Vis )
o FF 93 : "300 nm (710 * L /( mol < cm), CCl4 €M), €1 - —
W et M3} o]F (LMCT) ol 7]91gh
o W= 2 . 714 W=z 3.5 eV(ZA, Tauec Z=F), dd Hdo] & (d°
T4) .
o AA : Pe BgA-wgEAe “500nm AP FE FFE2 Q)
Ay sk, o] 3 ZE AAl TS v FHYTh
0o &8 ®oF:wWle & % RYUHH (M H$] 0.1-10 mM, R*>0.99).
o 7]E} AHEF .
o XPS : W 4f7/2 ~ 35.8 eV, Cl 2p3/2 ~ 198.5 eV, Ab3} Ay 2
SE(EEE C0.01 =F %) 9l
o NMR : C1-35 NMR "100 ppm(CS2 &%), ¥4 Z|7t= 37, 7%= 0.1
mM.
o EPR : AlZ g13(@d®) , W EE(g ™ 2.0, <0.001 wt %) #]<].
o A 7
o FTIR/ &%t : Bruker IFS 66v/s, ¥+ A% +lem - ' , W-Cl AE
AL
o UV- Vis : PerkinElmer Lambda 950, 3% A% 4+0.1 nm, LMCT &£41.
o XPS : Thermo K-Alpha, ol 3% ~0.5 eV, 334 Ae) <l.
o 28 Z ;W A7
o IR/Raman 2 CVD #+37 ] (5% >99.9%) o AFE% L, UV-Vis & &9
T3 RUHE S A9k
d 540300 mm F)E et Y C80% NIR F) A7
1

ofd T

~

2.4 §2d ArFZ 0|29 3}

]
(=
olo
oX,
)
3
0,
oX
2

sasgze] ¥e Hety weA Agn e Arwe, #9, W7t 2
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LAl Wes Xt & 2 A o oA Fo ay AFFYYTH
o 338 WA
o 7hrEd WS
= HES- . JC16 + 2H20 — WOCl14 + 2HC1, AH ~ -100 kJ/mol, k ~
10° s = ' (25° C, RH ™ 50%).
« B4 - wmEL gdiolw 54 wocl4 ¢ FAA HCL &
Ak Az S4 RH < 5% o] B oyt
= A - EEA 297 (Ar /N2) Ee dE &7 (&EH Rl A
28l <0.1 ppm H20).
o T urg
= HES : WCI6 + 3H2 — W + 6HCI, Ea ~150 kJ/mol, ~500° C.
» 28 Hof : VD= FE T95%9 W oure(T10 nm, A EE
nQ-. cm) = AFYL
= Z7A : H2/ Ar EF7FA(1:10), ¢ 0.1 MPa.
o H7F g
= HE§ . WCI6 + L — WC16 = L (L=NH3, PPh3), AH =50 kJ/mol.
- 54 were] W\l d QuEe HAPES wolso kA
F7bES PAstal o &40 oF 20% SFEU T
= o : WCI6+PPh3 &= "90%(25° C, 1AIZH) &2 Zd Zuj
2hg-ol] ARg YT
o A3} wkg
= Hk8 - WC16 + 02 — WOCl4 + C12 (=%, >300° C), Hwr$-&
A oF gt
= Ao] : A4 SHEF <10 ppm, WC16 =TS 71000 Ao 2 A
o SHAA

o 4 4AA : Ar oA "500° ¢ 7FH] e+ A elH wCls ¢ Cl2 2
B Uch(0500° ¢, AH ~120 kJ/mol).
o 338 AA - TV T TEEEsEl (LAY, A UlEET50%)
WoCcl4 & A x5 5% 7FA3 o
o <SHEA : AL (B00 nm) FAF Al C179] SE7F fEEE, FElES
A7 oF 0. 1% U T AAREAA S J8] BEasof
o BE¥ FA
= 25 <25° C, RH <5%, E&A4 297 (A
= 87 ZEy zEJdeEls 2" EE E](PTFE ghold
5 <10 ®Pa « w / s
= T1E (R >99.9%, 25° C).
o A Je
TGA : 7}e&af 2 &2 ZUEFH (T10% WoCl4, 100° C, RH™50%).
GC- MS : HCl W= ZFA| (w/z 36, ZF%= "1 ppm).
ICP- MS : W/Cl HE& EA(6:1, 23k <0.1%°& Hks WAL
el dEFHH
o 28 Z ;W A7

M
ol

e

o
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7l "5nm) & Sul FHE- (& T90%) S

HE2-7] (<0.1 ppm H20) 7}

o =& HkgALe CVW/ALD(EE F
A DA g, E/ ke gk A Aoyt g
o 7FE3sl 5A B4 Wdd o
Q USD/kg) =7}t
)=

=
shr e wlg-of °F 5%(°F 10
WC16 o] & whedv Avhe A S8

=
E84S WIS e 24 AH8T Bast dsynh
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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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Bdcle) S As weh R)ogs Ao Al AAYnh 94 7=
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W6 = oA B4 Wxun 9a® weAA AFUL we Fu(
H%&e FAolehe BAS T Qom, wEA 2 Zul Aglold 9 AgE U

s wrAgA . oW o+ 3C12 — WC16, AH "~ -860 kJ/mol (298 K).

$ EEE ;13 K10 -2 s~ (600° ©), A3} oA Fa"120
kJ/mol (e}AlY§-2= FAHA]).

o HWIAYZE : C12 7} W FWel FFHo] WClx (x=2-5) Z=AZ
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FAsta, o] Z=ZHA= A west= AbgEo] A Wele(ZE=A
7346° 0)E AATYCL
TZAHA BE

o LAA :

= Hd B £ 599.95% YA A7) T5-50 um, ¥ WA
"0.5 m*/g.
= 2 >99.99%, H20<5 ppm, 02<10 ppm.
o W7
» QA A TE Tnconel 625(C12 F2A HWx]), WA "0.1-
0. 5m.
= 7 W AR, A9 C60 kWE, 2% Alo] % +£5° C.
o BEE W TS U Al REC Y, cl2 §%2 0.15 L
(%« kg), HPF2 13w, S 2EE T580-620° ¢, HHE
0.2 MPa Yt}

=32 ;W16 =7] £=(T180-200° 0), ¥ &5 ~95%.
HA7tA HE o wvkgeH 22 ¢12(70.02 kg/kg) @F HC1 (<8 ppm) &
NaOH E——?-%wpmz)g =3y, W& 6B 31570 & =43}

o —r'% © 788 -92%, W A F71(<20 wm "3%) E Cl12 X9 3
HES U T
o &% : %7] AF T97.5-98.5% EE WCI5 1% W0C140. 3%.
o YA &M : T95-110 kWh/kg, B]-E2] “40% (780 USD/kg).
o H7|E W HFE " 0.03 kg/kg, H7F2= €12 T 0.01 kg/kg.
A3 7le -
o 2% Aol : PLC AZE(A <4+3°0), FEo]  “4%(T94%)
e S si=g
o Cl2 ApelE : &5(C0° 0 + &Aet &3, 3154& "85%, W& AP
~12% (724 USD/kg).
o AI HZF3} : 2025 dol= Al 2ldo] W/C12 Bl &S o =3lo] (92} <1%)
A AHS <k 15%("80kWh/kg) =L AP Th
4 7€ .
o ICP- MS : W/Cl ¥]& 6:1+0.05, Fe/Cu<5 ppm.
o XRD : WCI16 ( Pnma , a ~9.67 A), WCI5 &% ¥ "24.5° (20).

o

|

o FTIR : W-Cl1 ~400 cm = ' , WOC14 ~950 cm = ' , A= 34 ~0.05 wt %.
BRI HA
o #AA =2 90%), F& Au] Fx2F(CUS$5, 000/ = d ),

< FEE(C
o) & *AMOﬂ 2eH(™1,000 =3, 20259).
o A : =L dyA H](IOO kWh/kg), Cl2 H-2](Rk-&7] <=3
476 ), WC15 EES A oF gk
o MA ARE ¢ mlolaEI AP ZFE (05800 €), ClUA AM|E T25%
2+ ("75 kWh/kg), Y=-W 25 um) , $& 5% F7h
28 Z2W A7 .
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o 943} WCl6(T98%) = CVD/ALD(ZE F74 “5nmE 98] >99. 9%7A
gA =] olof

0 ¥< FEFE ®N=A F8E SHEFgUT2025 W= AxE o

500 ).

st Wele el Al Vlsddth =

A PA R, g A A& 5

g A% AsHoR A

o 7]k
o =

=

3.2 H&dl 4329 7|44 94 R BA Y

A Y R A 1S 169 B HTY (3 2000 O3 B WS
Fgste] WEA W ez S8 Rokel 87 AFE FHHE aew

WC16 (>99. 9%) & Ay/dstaL ATt
o A #A
o € : Wl V1A WS B AAHET, dvrHgoR W03 & CCl4
E= Cl2 9 W
o H-&
= 03 + 3CC14 — WC16 + 3C0C12, ~450 - 500° C, AH +50 kJ/mol,
K10 -3 s 7',
= W+ 3012 — WC16(7]1A]), ~550-600° C, C12/ Ar (1:4).
o TEAX BE
= AAFE W03 (099.9% YA A7] T1-10 pm ) EE W R
(>99.95%), CCl4 (>99. 8%, H20<20 ppm).
= "7 - HgH(*= A T700° 0), ¥V BE
« kg ), &% 70.05-0.2 MPa.
= HES . W03 = CCl4 Z7)9F WS EaL(E H]E 1:3.5), WCl6
715 5EYUT (150 - 180° C).
= "< 7F& o ococl2 (C0.1 kg/kg) 2 HCI (<5 ppm) < Ca( OH)2
&N (pH>12) o o9&l T3t wEF <3 ppm YU

o IR

~

0.2 L /(%

& T75-82% CCl4 == % ta BE 7dAo wel
oE (22 <5%).
5 Y98.5-99%, WC15 ~0.4% C ZFE 0. 08%.
oA AHFE: 70 -85 kiWh/kg, PAAEHT T20% WS
o A W
o %3 AA :
= da o Wel6 9] F3HHS T200° €(0.01 MPa), WCI5 <]
7220° C, WoCl4 ¢ =3} L »300° ¢ YUt o] 3yt
o]-g-3to] gyt
« FA . Z W16(T98%) = T190° €(0.005 MPa)® 7}dsla
Y100 - 120° C 2 &3] £ &8 "98%.
« AT . S5 >99.9% WC15<50 ppm, WOC14<20 ppm.
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= YR AH)ZF : T15-20 kWh/kg, B]-& 40 USD/kg.
o &A% FTHF :
= A o Wele o ME AL T346° C, WCl5 9] HlFH
At stell Al 27 7Fs Y tH(C0.1 kPa).
» FA . FHE 0294, SS316L), "280-300° C, &% "180° C.
= A} £ 799.97% C <30 ppm, ALD o] FH3H(AT <10' ° cm

350° C,

-2y
» YA A8 . “25 kWh/kg, H]-& “60 USD/kg.

o 333 AA
» g9 . wele = S2(050  g/L)ol  g&E il PPh3 =

WC15(WC15 « PPh3) & A AUt
= FA . 0S2 £M(25° ), PPh3(E H]& 1:0.1), o3} W Zuk
= A} =% 799.99% WC15 <5 ppm, H]-§ 120 USD/kg.
o« HAZ V)&
o CCl4 & FH : Cl2/ Ar (1:5)9°] CCl4E WAt ZAS oF 95%
22 ZY (L5010 5ppm).
o € FF : $FAC150° 05 AFEdI] oyA AME oF
15% (“60kWh/kg) % Z%%LHD}
o AE3} : 2025 d7MA] F7] & Ao (PID, 257 <0.5%), ArbAo] <F
3%(785%) S7he AUt
o A 7l
o GC-MS : COCl2 (m/z 98, <0.5 ppm), C<20 ppm.
o ICP- OES : W/Cl H]& 6:140.03, Fe<3 ppm.

o g : WC16™408 cm ~ ', WC15"350 cm ~ ', A= FA T0.008 = %.
e AHI A
o AA : =& £5(099.9%), Tom F OV o A3, e oyH

Z=H] (C70kWh/kg) .

o FA : cCl4 HA4 2 "HAdrrx~ Ay vL (25 USD/kg), FH]
FA (M "2T4d).

o JHAARE : Cl12/ Ar B, W8 H3F T20%; HAAE =" O(SiC), T
=7} “50%.

e $E& 2R I7F .

o Z7] AAR WC16(799.97%) 7} 5 nm =T ALD(ZE FA QA <0.5
nm) o] A& Yt}

o W& oYX avE YeEd S AYIYg(2025 A 71 oF
50 &=/1).

ZIA 38 2 A VeS Ak W6 E AitsteE ae4 < Uy

%4 8 owg BAE Ao gt

AN

A &3 R

o

3.3 §2d 29329 AV1seHe 2 Tehzvh 4
NCl6 o] FAIHe Wl AV G} Behavt G e U & (50
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kih/kg) oF =4 FAHE SHo= s, ahrprpa 8 ddd 58 Eofl
Ay
o A713et 74
o @Y : ClI” &AW E= W03 E H7IEsE] Wele & ABAEhaL

Were] Akst gHE Al .

o HkE
» OF W > WS+ 6e T, S 3C12 + 6e - — 6C1 ~, HA
"S- W o+ 3012 — WCI6.
= A3 HC1(0.5-1 M) TE KCl (0.3 M), 8w CH2C12(H20 <

50 ppm).
o IZTZAX ZE
» ZAH] Pt FF(Clem?), C S, A9 "2.3-2.7V, AF U&=
70.08-0.12 A/cm?.
= ZFZ : 30750° ¢, HF T250 rpm, WC16 S CH2C12 o &3f (40

g/L), = 1.

» FE AF . HCI(KOH, pH12)2 F3tsta, ZHF W o=
A7) &2 S REFHTHC92%).
o wiZWSF .
= 8 T65-72% AalE H20(<20 ppm) H A (0.1 V)<
FFs YT
= =% T96.5-97.5% WO0C1470.8%, WC1570. 4%
= oA AH|F: T55-65 klh/kg, DArAZEHT T40% e

= o] M (of: [BMIMIC)E F8S o 5%C77%) Z=7MA]7| 2
ANUA 2HE <F 10% (750 kWh/kg) #HAaAlAGHTH
= 2025 97HA] A= ZH® (Ir02) 9] - SF 100%(2F 2000 A1 7H
F71e Ao Ay
o AW W& 2T (500 0, Cl2 7k fle, =2 R4 W E5E
924,
o FA : F&o] W (70%), M= H]E(Pt7500 USD/kg), AAZE Hagh
o =V A
o ¥F : AL ZF=vl (Ar /C12)E WE FAEEIY c12 9 ub
WCi6 & A3 Tt
¥k W+ 3C12 — WC16, 300 -400° ¢, A& ~0.8-1.2 kW/kg.
Z2AX BF
= W] . RF ZF=vb(13.56MHz, T10kW), W R
Eehzvhell w2 .
« ZZ o Ar /C12(8:1), ¥ 70.005-0.02 MPa, WCl6 &=

oo
>,
Y

~

5-10um )

~120 - 150° C.
= HY 7k2 o c12 $E%(C0° 0) + BXA &2, 358 T90%, HCl
<3 ppm.

(o] UH7H1_'{F :
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= T8 T70-78% ZH=v =10 em -2 ) 2w YR}
719 dgs sy

= =% 798 -99% WC15<0.3 wt %, C<80 ppm.
oﬂLﬂxl 2MEF: 745 -55 kWh/kg, =2 X184 FAH.

. ai Zet2uk (e AbolE 40%), olluA] AH|7E oF 20%(T40
kWh/kg) FAFFHT
= 2025 dol= AT 7F Z=ul o fEEE HA S (L xF <1%)
S oF 5%(783%) S7HAIZ ﬁO‘HE}
o AA : e 2x(7400° ), Cl2 FHE&EE "95% ErA WA= “30kg
C02e/kg.
o A : H& A FxH(7$15000/ = -3 ), AT Q0 =G
o A J&
o XPS : W 4f7/2735.8 eV, W0C14<0.05 = %.
o GC : Cl2<5 ppm, CH2C12<30 ppm.
o SEM/ EDX : WS T W EZo 7|FELS "25%°]al, CL/W HE&
“6:1 Yyt
o AT HA
o FA : oA &H7F W3 (750 kih/kg), L% WC16(T99%) o A A
Al zoll A3
o IA : &l Y (70-80%), TR 2 Al A v]EE °F 50%71A
Azkafof gk
o NA AM : AVEEel= AEe A= (Ni, 50 USD/kg) S AME-3FaL
Zetaubel &= DC S AFEFUTH(EIE H3E T30%).
e S8 ET2¥ HF .
o AANEsHA WC16(T97%) S AAF] ZujE AL HAHUTHEGE T90%).
o Zg=u} W16 (T99%) = /\ﬁl{ CVD(ZE F7 "10nm) ol A &3 h
Azistst R Eeb=n A HEHA gietS AEeAT e AAEdES
N ojoF ot

o

3.4 B4 SH3E A TR I8 3

A A s oy Aok, AY Qg 2 AA 71ES F9 wcle Ao 3+
G (T50kg C02e/kg) I W] (7200 USD/kg)S & REACH % ®A FTH HAE

[e]
ST
o dyx Ao HA3F
o {43 9y .
» AR AR 7FD(C580° ¢, 2.45GHz) & olyA] AH|E ¢k
35% ("65kWh/kg) A7t}
= Aulo] X AFE(7200° C), EEA T60% ¥HIE A7 T10%(720

USD/kg).
o 71A 44
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. SHES A8 (T150° C) =] 2HE of
25% ("55kWh/kg) A7+t
= M FIE HIZ (@844 w2 dAeg anrr o
15% (“10kWh/kg) ZrAg&U ).
o =ZgAn}
= A ZPHEuLGFE AFOlE 30%), olUA AH7F oF 30% (735
kWh/kg) 75Ut
= 2025 o= Al 7} AHE HAFS(AZ <0.5%) oA
AH]E oF 10%(2F 32kWh/kg) = AYYTh
A3 ;. AA A 2u[EF T40 - 50 kWh/kg, B

O

“160 - 170 USD/kg.

= A SFC0° 0 + BAAGA), FFE 790 - 95%.
= H]&: "8 USD/kg, C12 ZAH]=E “60% 7+2(70.08 kg/kg).
o WAL :
= AW ZFE(C0.03 kg/kg) HCL HEA M) + HA7]EEl,
3|48 792 - 95%.
= H]&: "5 USD/kg, W AH]F T12% 7HA (0. 008 kg/kg).

= ¥7: NaOH/KOH &3} (pH>12), NaCl/ KC1 A4 , 5§ ~98%.
= B HCL <2 ppm, GB 31570 +<=, H]-& 3 USD/kg.
e Ed HIAEEA :
o CCl4 F&& 71AA By : Cl2/ Ar (1:6), 54 74 798%(LC50>10
6ppm), EFATR}E “25kg C02e/kg.
o A8t Wy . oA A ([EMIMICL), H20 <10 ppm, oA
W) EF 745 kWh/kg.
o &d] Y : cuCl & W+ C12(C500° O)E Zujdlele] &S 5% (T95%)
S7HA713L oA AME T20% AU
o AI ¢ UX43}
= 20250 A wkE wpZRSE(T, P, R E HAsEa
FES ok 6%(T96%) =7FES U T
= OX" EY B2UHY (22 < 0.1%), #HA7E 72A& “15%70. 02
kg/kg).
o ¥ I .
o ¥4 ¥x= : HH3I F "25-35 kg C02e/kg, 30-50% A (7]E
“50 kg C02e/kg).
#H<4 o W+ <0.005 mg/L, Cl ~ <5 mg/L, GB 8978 <.
13 HIE W FAFE .02 kg/kg, 3FE 9%, FIH 7=
g T80%.
o LCA : ISO 14040, GWP 724 ~40%, A+ &84 =71 “30%.
o A Je
o TOC : #H4 (<5 mg/L, CC14<1 ppm.
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GC- MS : El¥ 7}~ C12<2 ppm, HCI<1 ppm.
LCA & : GaBi 10.0, EFAWAT 92} <34%.
22 EYEHE : c12 AA FFE T0.1 ppm), HIZI7FE A E5E
>99%.
o FAAHIY /A
o AA : vA IA=o] H5 (725 kg C02e/kg), HI-E Aol "20%(7160
USD/kg), EU REACH 5=
o A : Al FH] FA(EF AZF oF 2,000<), I)FeteE d® 59
A8, Cl2 3 ¥ A B (AZF oF 1,000 &).
o MA AR . 2EAR2 AL gaElE, FAE F 30% A EE
ANLg ], AT oF 50% A
e S8 =W AF .
o =4 W16 (T25 kg C02e/kg) S 56 F L (7300 B/, 2030 W)=
SSEU
o AHF HIE (160 USD/kg) o2 HIEZ A& AT (2025 Hell=
A7 °F 150 &).

1>

> = =) 5 o A= =] S o)
=M HAsE gal Wele Fhol uS A& ThesiA & rAlet Al AAEE
W 5 olFyrh
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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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of
2,

A4 Jad SH3E9] At T

S 3be] =8l (WC16, CAS 13283-01-7) & WHE ) (CVD/ALD, ZE AT <10 ° 2,
Sl (&R T, FE 9% H AxAWSe2, TE 99 99%)4 <83
AFAGUT. A AL S-S AF F4, 88 2 3 JIFo AHgAA dFES
mAYch A AA e 2030 dA7FA Az 3,000 Eo xgd Aow
o e (A AEE 8%, o= Sl ik &4 HA (ol YA AH] <20 MWh/t),
F4 B (WC15 <0.001 wt %) = FAE g <c1 <0.01 ppm) 7} FZ=HAFY. o]
oAM= Ak AL 34, F4 d Vs, FAbE 2 97k A, Weie o HlE 2
TR Al s AAE] Arete] A=A, OJX]WH DAY QAo A T&=
A e Ao

4.1 AR Y A T4

WC16 o AP A AALe F2 i

312 ®ES-(5007600° €), 5% 3 % AA AAHS ¥ F43E S T
stAEULE o] FAHL A8 FH], G443 vhe, AE By U ¥ 3AHS E3HEhH,
5 095%) I % (099.9%) & HAS] 95 %= (+5° C), @2 7 S (40.1%),

]
F 52 (<10 ppm) & AAsHA Helsiof gtk

ZTZAX
o HARAA FH]
o 98 : % g2 BE(dA A7) <50 wm, % > 99.5%) K=
WO3 (YA 7] <100 wum , <X »99.5%), FA7FA~(Cl2, =% >99.9%).
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o AT : 8BxuE BHS A%(120° ¢, 4 A7k, H20 < 10 ppm) A7) 3L
C12(H2804, H20 < 1 ppm) & ©FA7)a, Ar 597102 < 5 ppm) ol
H s
o AW . AZX=E(0.5m°, 316L), Cl2 A% B (0. 1m*, PTFE &}o]dd)
o P43 HHS
o ¥ : W+ 3Cl2 — WC16 (AH =~ -200 kJ/mol). 600° CollA Cl2 =
Wel Whg-3lo] Wicle =715 FA g
o ZZA :600° C (£5°C), Cl2 &% 0.1 L/min, W& AJZF 4 h,
0.1 MPa.
o ¥l : REEE(n’, 5 o), 3|H (7] 7}, 50kW), Cl2 &+
SHZ (0. 01m® /h).
o AAE : W6 =7](0.1 kPa, WCI5 <0.01 wt %) 3BHf, FAHE Cl2 2
WC15.
o« IFT IF
o U : WCI6 F71= 200° CollA gk Haepd A (F=H 275° ) o=
SEH] WgakA g2 cl2 & FE Pyt
Z7 1 200° C (£2° 0), &F AR 1AZE Ar &2173(0.05 L/3).
A 57100200, ), ¥Ea(-10° ¢, 5kW).
AAYE . 2 WCle (095%), 3|FE Cl2 (090%).
o BAE XF .
o 99 : $3(350° ¢, 0.01 kPa)&E WCI5 &} Wocl4 7} A A= o] =43
WC16 (>99. 9%) ©] Aot}
Z7A @ 350° C (£2° 0), I&F% 0.01 kPa, AlZF 2 h.
A - SR 0.1 v, ), ¥ FEZ(10 © 2 Pa).
¥% : 71 W (PTFE, H20 <5 ppm) ] Ho} WS Aekal A 15725° C
H335hA L.

2
L)

78 2 IA4
o AH] . BRI (AT FARS H[E 2,0009E]), $F7)(A7 ARG HE
1,000 &%), & ErX}Oﬂ% B3 oF 10 000 =& Y}
£ 22k <0.1° 0, F&o] oF 3%095%) =7FAHFYt

o 924 ¥F=(0.1 ppm) Aol SCBA(30 &, EN 137)7} gt}
0o WOCl4 B35 (<0.01 wt %) AL AA7 D 2FTh(H]E 0.05 Wyt
2/E).
o AH  FA(EA, 0.0lm/d), HA BEFE oy
1,000 &ef/EHJH Tt
o HAZ : 2025 WZHA WA eI, FH 55000 A7H ] fA
H) S 20% (B 89k &) A7bslal, C12(<0.0lppm) ol thdk Al RUEES
AR A o2 AAIRH T

o

KeR ok
= =

A R A
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o AME : 20250l T TN 600° Col Bad TAHL Akl 8 95%
o]AF, WC16 =% Z 99.9% o]A, oYX An|&E <k 50MWh/t & @A g}

o =4 . 2030 Hol= AL Za=ub(<200° 0)7F AAEES] 10%(300 E/d) <
AA sk, oUA] AHHES 20Mih/ B2 A

& A%
o Ah FAL A 500 £ Ak A
A AMFS 15%(F 42Mih/t) A zEa)

AdHot.

e Ad3Ud HAs = 2030 W7t
of WFEAF W16 (>99.99%) AAMS =

4.2 §2d SE3E ALY F4 # 7
Wl #F4d #AFAAE 221 EYUHE, &4 4y 9 x2F A4S S CVD/ALD
QF AR EE A3 <10 9em ~ 2 ) S £ =099,
wt %) 2 U2 2750 wm ) B 2AFYCH
F4 #9 7=
o 281 EYUHH :
o ¥€¥ : M= AAToZ C12(<0.01 ppm, Draeger), =% (40.1° C)
2 ok (40,01 MPa) S 7FA Ut}
o AH] : IoT A°JEHe] (1,000 Eel/¥QAJE, 50 ¥AE/E), 56
AEHA AIZE < Ims )
o A% :Cl2 = A00.1 ppm, <5 X)), =F& >99%(GB 31570).
o WA FH] :
o ICP- MS : WC16 <% (>99.9%), WC15 <0.001 wt %(ZF%= <0.0001 mg/L) =
HA G
o FTIR : WOC14 (950 cm ~ ' ) <0.01 wt % WC15 (350 cm ~ ' ) <0.005
wt % 4 .
o XPS : W FA(W 4f7/2 <F 35.5 eV), C1/W H]& 6:1%0.02.
o FH] : ICP-MS(ZF 5,000 ©2]), FTIR(AZF 3,000 &).
o XF FY

o SOP : ISO 17025 15, AMZE 3 (10g/91=), &4 F7] <1 AZk

o HiX #F : Z ¥iAE HAESFL(AZF 100 vl A o) FAEL 98%
ol Ay

o 71& : BEEZA9 F24 (SHA-256), HlolE] F-ZAA >99%.

T8 2 HA
o W] : ICP-MS(AXE FA| ¥ H] 5,000 &), ToT AA (EJE 2y
o WET : AL 7} ICP-MS HolEHE 4 (22 <0.010)% A3, F=7F oF
0.5%(>99.9%) S7FdHUtt
e TA
o AlA =Z]ZE(£0.05 ppm), o] QY TH(AIF 10 7F &¢).
o WOCl4 &+ (0.01 wt %) o+
a3t .

b}
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o dolE HQFDDoS) o= AES-256 &3 st FAFUTHED 109 2.

o HZFZ . 2025 A7HA AX HAFHAA AIZE < 0.5ms ) o2 H]go] <F

10% (B2 0.009 Wvr o) Azd Flolw, Ak s 3 (RSA-2048) 7}
AR o= AlgE o Ay

AHEl 2 34
o AR : 2025 o 3+ 3FAFOlA ICP-MS+IoT & AFg3Ste] WCle o +EE
>99. 9% = A|ojatar v ATHS 20%(<10 ° em ~ 2 ) TAAASFSUL .
o FA : 2030 A7ZA] AI+EZFAC] FF #FEY 80%E AAT A(A
2,400 B) o] £EE 99.99%0] T=ua Ay

e

®

£ A

A A vEe AA vg9 oF 10%(kgd oF 20 ) E A G, Al HAHIE
23 2030 @74 v &S 5%(kg B ¢F 19 &@]) dA7sle] uRIR Al (kg @
500 2 o) & AU Adun.

L{ olo

4.3 &9 §93E A B4 R H7kE A

WC16 AIAF AlollE= FAFE-(WC15, WoCl4 ) #l7b(Cl12, HCl %) 7F wAbal=d),
ols AgHow AHuste] 4 BE 7]F(C12 <0.1 ppm, GB 31570) S Fshal
Wl E (002 <1 t/t) 3 B8 (<$10,000/t) & Zo]oF FyTh

o WCl 5 : 9E&) HAHE(<0.01 wt % 350 ecm ~ ' ) =2, +3}(350° C,
0.01 kPa) E &3 3|438lo] QAL 4= dH5U

WOC1 4 : 7}=¥-8] AAE(<0.01 wt %, 950 ecm ~ ' ) , NaOH(10 wt %,
>99%) = F3}al|of 3t .

o FFHF . e T AT (Gke/v) ] A%E AAFUTL

o

o H|Z|I7}A
o Cl 2 : ®Fg3lA] &S 7}~ (<0.01 ppm, GC), =4 LC50-& °F 3000
ppm Y Y Th
o HCl : 7}F¥a] HAFE(<0.1 ppm, OSHA PEL 5 ppm), S5 *&|7}
283t
o HI&= . = 977}~ 0.5 m/t.
A 7
o RAE IF
o WC15 3|4 : <3F=(350° C), 3|58>90% <=%=>99. 5%
o WOCl4 53} : NaOH &9 (10 wt % pH>12), HAE-E>99% FHFE<0.01
pbpm.
o AH] : 3%E(0. Im®, PTFE), H]E 0.05 Wql/E=,
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o HIZIZ7}A AH

(10 =% %, >99%), W= <0.01lppm.

o Cl12 &< : NaOH ¥F
o HCl & : & =3z (pH <1), A3H& >98%, W= <0.1 ppm.
o AY : =348 (0.2, PP), M(0.0lm*/s).
o 37 &Y
GWP °F 1500 kg C02e/t.

o LCA : CO2 Wl&F <1 t/t(PV + CCUS),
o TA : GB 8978(W * <0.005 mg/L), REACH(W * <0.005 mg/L).

T4 ¥ 74A
o A . AHE (AT 1,000 EE), 3FE (AT 0,500 E).
AT 7 BEREES H A (A1 < 0.1% 8] wiES 10%(< 0.009 ppm)

o Al
=dyt
o A
o Cl12 ¥= (0.1 ppm) o= SCBA 7} F g ch(AzE 17k &),
o WOoCl4 ZFHHF%E(<0.01 ppm)S LAY HZEo] dashrh(EY 27 &)
o 4 Al < 5 mg/L) H-&ES °F 0.05 9w 2/ EQ )

o] 20%($0.400/t)

o

=

HAA3 . 2025 A7HA Fv &
= 2

o
(1102, >99.9%) = 4]
Axkd Zlolw, CCUS Al ZRAEY

RSP DI

AHEl 2 F=A4
o AR : 2025 Ao 3 FHAAE NaOH & A}&3le] Cl12 & EF55t9 =),

&2 <0.01 ppm, CO2 = <1 t/t Y5Y T}
o A : 2030 A7FA HIFA HE &8-S 99%
CCUS 7} 20%(AAZF 600 =) & AFAeHA 2 AYPYTh

o] AH(AAZF 2,700 E)o] & HolH,

2 A S, 2030 WA 7HA)

& A%
AA vLe] ¢k shkgF 10€H])E
Ao

HA717k A g2
10%(kg & 9 ©2) Aol oo =Pk (C02<0.5t/t)°] 7Hsdi

7] e €l v

S 2E A g 2 2
WCl6 o] AyAF W& A= (Wo3 &= oF 100 ©2l/kg), olUA
H]-8& (10,000 ©&]/t), 28|31 7 HE(10,000 Z&]/t)ol we} FFS wHyoh
AL T RE SdEtEH 3 HAS (AR AN 1,000 B o) E FE T
H|-&- (200 & el /kg HwhH & A3bsfioF .

Z~H] 2 (50MWh/t), AdH]

u g 72
o YA H]E : WO3(100 USD/kg, 50%), C12(20 USD/kg, 10%), % <F 120 USD/kg.

o oJA] AH] H]E : 50MWh/t (0.1 USD/kWh), <F 5 USD/keg.
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o Ml WL : WSV T (1 ER 10,000 €7, 10 b #rdh), o
10 &2 /kg.
o FARZ W& : 7= EH]E(10,000USD/t), 2F 10USD/kg.
o F H& : 2025 7]F kg 9F 1457150 2, 2030 W7HA kg B <200 &
B3
% A
o IZZAX FHF3F)
o AL A : A71seH (15 Wh/t), oA AHE 70%(3.5 USD/kg)

;(471-%1—141:}
o A=3F : AT A (F <0.1%), &4 15% =71 (095%).
o« B IF .

o THE : IZF 1,000 = Ak A, FARY o 1,000 7F e, ] v]E-
10% A7+ (135 USD/kg).
o A : EEd g7 (e, A fFA#EH] 5,000 ).
e TEHFTY
LAA - TR (o2 7F Wo3, 10%), 7FAWE £10%(110 USD/kg) .
A : RCEP ¥AI7F 10%(20 E2l/kg) 18t o] 9 H]-&o] A3yt

7Td R A

o AW . RE2A £3F (A7 5000 E), F TN ok 500 7 2.
o A : ALZF IAA &S HAHI (A 0.01%) 3] W8-S 5%(7 USD/kg)
A7k,
e A
o x7] FA HI&L #3(1,000 ®F e o) Fab g 7)he oF
539y

= & 98 C1220.1 pmolE oOF A  EYEHo
AaFh(EY 27 &),
o Al WE(x20%) o2 <ldf 3/0Y o] Ayl Fagc).
o AAS . 2025 A7 AR AFH XA AIRE <dms ) oF2 Q3] A HE
H]-g-o] 20%(AZE §$4,000)0 Aztd Flolw, ofxE|FtoA Z& AH Aol
Az o A T

(e}

Al 2 FA]
o AME : 20250 3 F|ALZE o AAH(AZE 1,000 B) S EAsH vjE&
kg G 140 €], olyA] Av]FS EY 40Mh 2 Yoyt
o FA ;2030 A7MA] 2ALPFL AL 70%(AZE 2,100 =) E AASHAl H a1
Hl-&& 15%(kg @ ¢F 120 92]) 7HAshA gy ok

+& A%

4o n]go] oF 20%(kg F oF 30 2 = A EH, 2030 d7HA HHIE T o=

10% (kg @ oF 27 2e]) 2 Zo] Z2H 58 (A7 3,000 )2 =23 AUt}
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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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A5 gdstgade] S8 Eof

g2el AL RZalo] = (WC16, CAS 13283-01-7) & & b (B3 9F 346° 0),
7ZeEst 884 @A (Fol~ A pKa ¢F -10) 2 =S £E(099.9%)F zkE Hol
w5 dstER, A5 #g, A Az, oyA e B skt AkglelA  de
AREEY T ZHA B2 FR0-C1 A7 do] oF 2.264), =2 AFst JEIW e, d
° A} wx]) 2 vhFdt whSE (o H2, NH3) ] 53k WA o g <lel 33 74
S (CVD), AAE FF@ALD), Ful Ax B YxEd I A dFAgYTh
B A AbGel A Wele & A FE AA B A F (A oF 5710mm) & Al xde

AgEYT X Eopl e %Eiﬂ@ﬂ: wosm wEe 9 gEu 7%
=38 gEUh Fo Holldb wcle o ¥& FolaMEsl whe

3

|

7H et

&GS o 90 A AU o] & W CVD/ALD, izeAl, Zw,
W R, B3 FE, oA AA, AF FE 2 7E} A1Z BoloA] Wl o &
woFE AAIE] =oste] Agal, <A Yol B gA 4 %XMM] 24 Ve Fal
A5E AFsta, Hod abyd FopolA wele o thAlthEA e v FAHS uEE
Ae HRHE FuHh

5.1 OD 2 ALD oA H2d S98Es Hg

JZYAEZ YA A ZF A

=

71 FR ) I 9AF SHA) S dd welazd
9 ubk(Ea ok 57100nm) & AZEE 4 sl%oln], whmal aa), A4, P
[e)

s}st

A

RE ol del A8E T AHUth SAFY2A0CL) S ¥ WA (s ew o
200° C, 0.1MPa), =% (>99.9%), L&l FA(H2), U4EUol(NH3) S &
W3S 7FAAL Qlo] CVD 2 ALD Aol Al ') R 1 S (o] WaN, Wo)
kg Azt d ol dHe ATAIULh oleld whuhe whmAl W, wieol,
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et

3 ZEolA A o

ok
o
i
i
O

CVD ol A 9] -

CVD FAelA WCle = H2 ¢k 39 WS T =

[e]
HE-3-2]

A
ol

2"l vhE ARy
< U E5Uh

3}sk W4 : WC16 + 3H2 — W + 6HCI, AH+E 9F -200 kJ/mol, A3} oy
( Ea )&= 9F 150 kJ/mol ¥t}

T Z7A W6 = TV FHZ 9bg Ao Eo7ka(eF 200° ¢ E 7HE,
oFel oF 0.1 MPa), 7]¥(el: Si, Si02) €19 H2/ Ar &3 7}~ (E H|& oF
1:10) & ¥H$-ghich. F2 2% ok 5007600° Colal, 53 £xi+= °F 10750
nm/min Y Yt}

xgi E ]

=} b B}
o A7ZAH EA : "gxd vuto] AHIYEFES o 10 pQe cm B HI
H2El (5.6 pQ e« cm) ¥ HZEY] nAEA AsAA A

o 71AZ : A== oF 50MPa(ASTM D3359 A]&), ZH%EE ok 10GPa oW |
Wt o] g
o TF : YA AV|= oF 10“20nm<SEM/TEM w4), 2% "=s <10 °
ecm T2, X = 9F 0.3nm(AFM = ?31411}
%Hi : WC16 o = S s F7] FF (A 2% S BAshl, we
Z(C <50 ppmv LE AFS Fola %_—'f% <3 1<>10:1)4 TEES
XHT"E o Ay
g Al 20249 3 Ax
10nm =5 F o g2 A5
Y

AT AL oF 20% =5

2 vt A AZGA 7T WC16-CVD ZA L A ety
Ade Azxste] A do& %‘E 15% /A1)

ALD o A ¢} 5§

ALD &

o] A

SRR
.

AL AR e FA Al (SF 0. 1nm/ALo] ) 9} wolyh A3 (>95%) O 7 A
%QHE} WC16 = ALD ol 4 W2N, W W= W03 whube Azt o] A&yt

A WS v EEUTh

W2N BE : WC16 + NH3 — WaN + HCl, 2 &%+ oF 350 -450° C Y4 th

FA ZA : Wcle = NH3 O wo) Hx TEFOWC16 B ok 0.1%, NH3 oF
5%), Ar 9% ¢F 1%, 7]¥( TiN, Si02 ) &% oF 400° ¢, AF &%

°F 0. 2nm/A}o) =

dl

RETA
[}

IF 54
o AZA BA : WN FEEA o e R0l oF 7ol FA
AF7}F <10 8 Afew? o]EE wjE]o]Zd] AHdtar}
o 38 : cu ko] 3 A3 A A <k 10 - 0 cp 2

[s) o8 S A4 FF2E RIFUTh
o T : WA B Y2 A(FA G ), AT oF 98% (7] A7)

ZH : Wcle o =

BAstal, ek
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A% o
o Ag A : 2025 H FFAAE WCI6-ALD FAHES AFESFY Snim =E=

Ti/WeN #jglo] S8 AxPed, ols Sdl EWAAXH F&o] °F 20%
ol [M7] wpo]ageld L F7F °F 50% a}iﬂguu}.

4 71

SEM/ TEM : <0.1 nm &] #3lso= A5 T4 (2F 5710 nm) & 4= 271 (¢F 10

nm) & I

o XPS : A= 3}t A (W 4f7/2 ¢F 35.8 eV, N 1s ©F 397.5 eV), B4% &

off

5}
<0.01 wt %

o ARM : W AZZI(SF 0.270.3mm) & FAAL LA 099% & F 7R

e RBS : ZE Wx BA(¢F 19.2 g/en’®, ©] 27k 19.3 g/em’ o] 7}7S).

A <} ﬁ"*ﬁ}
° E@ .
o 7l e HCl FAFE (o Si02) H24 X 9F 0.1 wm /ho]H,
H Y 7k Aele HAste]ofoF Ytk (HCL <1 ppm).
o WCl6 &= i AU UlFEEs] £ k= 2F 100 s — ')
HES- 2 o] H20 THeFS- <0.1 ppm o]ojof dHt}.

N,

o 2025 o= AI 7} A2~ NS HAH3F(2xk < 0.01 %)3FaL

EES 9 106 FHATIH, HCL S oF 30% =Y AQYT

o AFE WEVI(<10 "¢ Pa)E ARESHH TheEd fdE o 907
=Y 5 slew, A FEe oF 5%k 10 )7 AZE F
A5

o}

ik

CVD 2 ALD ol A WCl16 9 A& A 229 oF 50%(2025 ' 7% 7k oF

i}x]a Ao 7 dAEm, o] F& 56, Al , AEaF A% 2ok 5 7nm
fol W AU BE o esmsl Wi A wiee) 299 5
] ARES O @ Zlow, 2030 WelE 727t AzF oF 1,000 Eell o] &

5.2 Y27 Az 3ol4 924 dAZzeoze) 9%

UeE2 (JA 771 <F 17100nm) > =2 H]EHA (F 507200m /g) B 553 E214
2 osiekd 5oz Qe FHuf, A R oyA] AA Eopel d AREEUYTh
FAztg e A, v 9 T Zk=v 3RS Fi "gadE 7w
Uiz (o] wW2N, W03, W 4AhH S AXse= AFAR AREEHW, ol 14T
e azpe] Al s AlE g

Yegdd 59 Ax

o HkE : WC16 + NH3 — W2N + HCl, =% °F 400° C, &= <F 0.1 MPa.
o FA : Wcle =7](eF 200° C)7F 71A W& 7 oA NH3(E H]& 1:2) ¢}
et RS Z= B (e 1000 0o ST
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O

o A% : YA A7IE 2F 10720nm, W] ZEHAL oF 100m? /g, 7]E A=
°F 5nm = o wHA|ol A gshyoh
o AMS}E 2" (WO3 )
o Y8 : WCle + 02 — W03 + Cl2, &&x% <k 500° C, 02/ Ar
72~ (1:5).
o FAH : wcie =717k 02 ¢ wHkgsle] vEd 1A (o A1203)
A= Y25 FAAFUH
Ao 9A A7I= °F 20750mm, ME=ARE oF 2.6eV, THAMEA
J( P2,/n) &= **1*19} FE el AREFHU

o) t&—g— - WC16 + H2 — W + HC1, &% <F 600° C, H2 5% <F 0.1 L/min.

o I : vl Y H=E F 1kWke), YA A717F ¢F 5715mm A W
1=} A

o0 A% : =& AxA(F 105 S/em) o2 AEA oo Agsr].

o ZIA AW o owcle V1= A wkeTIolA WS ZRA(NHS, 02, H2) o}
WS ek, &S oF 80790%, UAF A7) &R oF 90%e]th

o &M AW : W6 & €S2 o EMATIL(ESH= oF 50 g/L), LA (l:
NaBH4) S 7k - 150° ColA wb&g-S APt F82 oF 85%=, Ltk
Azl A gt

o EZF=vl W4 : W16 E Ar /H2 ZEPF(13.56 Mz, WE <F 10" cm™)
ol A Eafisted 3000 ColM BAFYT. AAF A= oF £2 mn o A==
21101?“ T EyH .

_

AAAZA Pt/NNPt FF oF 5
A/mg Pt o] 2k 2l EAS vehdH, o] 71% g AAA
Pt BT} -3k
o W0 3 : NO2(SF 5ppm) & #A8k= 7k AlA ol AR, SH ARE2 oF 102
ZE= oF 50, Abo]F kA2 1000 3]t
o W uh=R : 9F 1000 S/em 9] HMEESF 10 *w] oo
FAd A FAE A=A daz, dojelE FAel Ak
=4 7€
o TEM : YA 7] (F 10750nm) o FEf (79 E= AW E Flstal RS
o

O

°F 95% Tt
o BET : HIEWA (F 507100m* /g) 2 7] 7] (2F 5710nm) & SATY-
e XRD : ZAGW03 SFAGA, WoN A A) o] SAJE Ao, AA A7]= oF

o XPS : FW 3} Ae) B (W 4£7/2 ©F 35.8 eV, 0 1s 2F 530.5 eV).
ZR 3 BA
o A : WCl6 o =& IEAdH €E<>99 9% = 7S B3 =2 v
Ao AxE AYsin

kAU
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o A : YA =7 Ao} HIE (£5mm)E YL MAH o or ], LujgHe
H]-g-o] @o] FYth(eF 200USD/kg).

o ARASZ . 202577 A Al E BV BEY L%
A7) LA F 10% S7Fska, & FaE
oF 15%(2F 170 USD/kg) 7rA3t A Yt}

+& A%

WAl Alze] W16 & Abgehe e AA Al oF 15%(2025 W 7]E oF
150 B/ 2 A, F2 A (eF 50 E/9) 9 wiE g 24 100 E/3)
AR YT AFEAEHY(ToD) 3 A20tE 7719 dbdo® 2030 o= 13t % 7k~
A F ZFAXE A2 2ap JofellA FarF oF 300 E/doR FUE Bo=

gt

ut

2 A3 (e2 Aw sk, ¢
°F 90%7F & ZlolH, H&-&

>

flo

5.3 0] 2 47] GHNAY 92u 4952 $4

( pKa ¢F -10)¢F were] w1l d Mg = 3] Fw 2 7] AN 3 4
et SdE Se, A SA4st B dAs vl e AR o
WA (o] : PPh*e} H7HE dA) o7 F8%¢ v 2 Ao g Alg-FHU).
) &&
o &#HY v
o HH$ : WC16 & PPh3(E HI& 1:1) ¢ wigiso] ANZ2IAHY =S
Zujste] ZAE2IAS I YT .
o ZFZA : 25°C, €S2 &uj(eF 0.1 mol/L), Zu] Tz F 0.1 mol%,
Hhg- AlZE oF 1 -2 A%
o A% : F& °F 90% A=A °F 95% A <F 10 * - 10 5g/mol,
TOF ©F 10° h -~ ' .
o YA A
o ®¥-¢ WC16/A1C13 (1:2)& CH ZAje Ads Fulste <2
As}E (o n-AA - FEZAN ) S AATYY .
o ZZ :100° C, CH2C12 &™), A&& °F 80% e °F 85%.
o AR . W £ Folx Ak w©Aa-BA AF Amds SHsa
= (o PPh3) = Fo PEA S A UG Ar oA °F 100 A1ZF)

#7] 24

o A A
o g W6 = WIS FFE(d: WA - FzauA) o ALIE
Z3Uch 50° ¢, N2 BE, F&& oF 85%duth
o ¥4 WC16(2F 0.5 T%F W< 714 &Fste] o 2 A F<t

o WEE : WC16/02 &= <FE Ast(o: oEtE — oA ELHIE=)E
Zujdt}, &%= 150° Cola
FA . WC16 L& €S2 o &3 (¢ 0.

o mol/L), 02 =<2 2F 0.05 L/min,
2]~ 0 O
3 gg2 oF 90%o]t}.
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=4 Je

e NMR : C1-35 oF
3ol S ESFY

e GC-MS : A|FE == oF 99%0)al, FAME (Y &2

HE A= 2F 0.01 ppm YU T}

e

Al 5) 2>

100 ppm (CS2 &%), P-31 ¢F 20 ppm (WC16 * PPh3) &2 E|t=

<0.1 wt %°]™,

e FTIR : W-Cl X%ES ¢F 400 em - ' o]a1, F-7HEe ¢F 350 cm ~ ' 08 Zvj
TE7F FAHAFU
A A
o A :WCl6 FHvl= FolFe] °F 90%),

heol AT ¢ AL

theFek el 2w o] Hitsk
o A :(S2 LU= EAo] wl$- 7

}s
5
=

3L(2F 0.1 mol%), Aol Ha (& <9
=]

31 (LC50 & <F 2000ppm), WC16 &= F-21A] <l

HCl & =Y oh(PPE X5 4] I9).
o HAZASL : 2025 A7A] o] 24 MA| (ol: [BMIMICL) & AME3te] €S2 & tiAIEHe]
=48 oF 90% TaA7|A, FHul IeE&S oF 95%E TUFeta ulg2 oF
20% (SF 40 USD/kg) 748 AYPYr}
8 A%
vl 2 f7] FAel AMEEE Wele £ AA A oF 15%(2025 @ 71 oF
150 /)& AXs, T2 g3 AR 100 =/ gdsst(oF
50 &/ ) ol ARgEUTh X8 ghete] el wEk wele Sue] W 547 =2
3480l Fa TWAAE = AolW, 2030dele o7t 9 250 E/Hdow Frre

Ao w o gyt

5.4 M= A AFFoA e G2dl SEIJES] &
ey 7 3EE ES oD D ALD FALE Ei) AxHo s AF,
D Ao E Fxo AFLHT 577mm =5 H ARE AP}

£4 Z2a3 Ayge

e AT HAA
o FA : WCI6-CVD & =2 TZ¥[(eF 10:1) Mo}z A7) <= W
bk (oF 10nm) S A3 YT
o A% : AFE F 10 Q-+ cm, TZE oF 98% (713 A4 <F 20 nm),
HE AT A0 Q- o .
o« A" T
o FA : WCI6-ALD & F3 waN ¥rub(¢F 375nm) S A|Z3AL TiN HE&
Si02 7]3ol| 23k
o A% :Cu Ak A(F 10" e /s), & HAHA °F 600° C, FA
A <10 “9A/cn? .
o FAlE
o FA : WI6CVD & LFHE/FE ANEE g WweN 533 (oF

5nm) = A3 Utk
o A% : A3 oF 4.6eV, AloJE A
ZZAE A AR

°F 50 Q/[J.
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o HEE . WCI6 (599.97%) T71(SF 200° C)7F °F 0.01-0.1 MPa 9] S+ elA
H2 (g% A4) v NH3(CEH) 9F vHg-3hy ).
8] : CVD/ALD ®H§7] (AMAT Centura), 7]¥ % 7400-600° C, 7}~ F%F
~0.1-0.5 L/min.
Aol : A7 B2 ADS AR < 0.01 %), B T/ dd=Es o
99% % Y t}.
4 71
e TEM/ EDS : ZE 57 (¢ 5710nm) &F W/N B & (F 2:1) S Folgy}
o XPS : W 4f7/2 ©F 35.8 eV, N Is ©F 397.5 eV, C <20 ppm.
e SIMS : EE(0, €) ZHo] #X, &% <10' 6cm ™ ° .
FH 3 ZA
o AAA : WCI6 9 TL £ (099.97% = <ls] Aol A (<10' ° em ~ 2?)
Fdo] ol Hidsk Fx9 Tl JFeFyTh
o A : HCL 2 RFEAES FAA7Z|A(FHE °F 5 ) HAYTHkg T oF
200 ©¢).
o HZH3} : 2025 W7FA A2 ALD(SF 300° O) & YA AH|E oF 20% o]l
Bk 84 (HCL oF 95%) W8> oF 10% &ztd APy
+& AT
WA AbSloll Al WC16 8.3 56, AL, Absabg Ho Al o] AA Al oF
50% (2025 7] AA7F ¢F 500 B)E A Aoz gyt 2030 A7FA 2nm ==
Fo F7E <la] Wele AFREES AzF oF 1,000 Eo R FrtE Zow oAy,
53] 15 AFE B FA FH EokllA L vt aA S8 AR 4y

5.5 %8t Ao J2dl A FZeo|=9] HE

W03 ek (ek 1007500nm) & CVD i &) WS B8 Wele ZEE AxHo] AntE
AXg, HxzEee] B Fsh dEe] AR Ay Bl ZAHeANIR) F
5408 FH& W dFYrh

& T2 AL
° é.u]'E ‘?:]_Eo :
o FA : WCI6-CVD = W03 uruh(<F 200nm) S AAEtaL, 7]HS 170
FElolm, S X+ 9F 400° ¢ YU
o A% : NIR F5& °F 80%(M °F 1000nm), H7]WA ¥k A7k oF 5 %,
Abol S 71 >10*3].
o ¥ ¥H .

o FA : WCI6-ALD = A}g3}e] W03/Si02 Tt HE(SF 100 nm/Z) S
A zetF L, FAE= °F +£1 nm 2 Ao]E o)
o A% : FHE oF 90%(HAFA), WHARE oF 95%(NIR), wielF <
50nm.
ZZANE AFE A
e HEE : WCl6 + 02 — WO3 + Cl2, <%=+= <F 400-500° C, 02/ Ar H] &L <F

1:5 9yh
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o M : At CVvD WEE7](SF 0.01 MPa), 71 3 H (T L% F 98%).
o Ao : A FTIR RYEH W=0 °F 950cm™ ) , 57 22} <lnm.
4 71
e UV-Vis : =3 oF 2.6eV, S ¥ 2F 300nm(LMCT).
e SEM : HE F/A+= < 200nm o] W HEE== 2F 0. 5nm Y Ytk
e XRD : YHAFAA W03 (P2, / n), YA A= ¢F 20 nm Y th
A3 ZA)
o AA : WCl6 &= T3 F2098%) S A YPskar wos v ok 30%(%F
150kWh/m? « d) 2] of ] 13 ERERE
o FHA A FE7F UEE(F ln/E) F H]E]
o HZA3} . 2025 d7A U}O] =23+ CVD 9 &&=V}
02 7} 357 (oF 90%) =™, ®]-&o] oF 15% &7t

™

3=+ (9F 200USD/kg).
oF 50%(%F 2nm/&) WHEpA] AL
At

>}L

WC16 8= AA AFQ oF 5%(2025 W 7]a= Az7F ¢F 50 B)E 1A 8hH,
AE 2 Ak 2vtE x990 AREHYTE 2030 A7HA] AntE %S
AZF oF 100 Eo 2 Fojgd Fo= oy

5.6 U7 2ANAY F2u $ASEY FAY

wele el =E W03, WeN T Al AA, FFvl, FHAIMAE FEopolA &
AAEE Below, HA Ay 7w /S FXeka dEUTh
S8 Z2a% Ay
o A AXA
o AE : WCle-CVD & A|ZF Wo3/C EFA(F 50 nm)E AT AEE
AF-&-3FA T
o A% : §FX o 250mAh / g, AbOlE R 1000 3] o], oy~
== oF 300Wh / kg YUtk
o GEZmFE
o AFE : W03 =AH(SF 20 nm)E WCl6 MW o AxF Gyt
o A% : & AMELS 9F 150 umol /(g ¢ h) , MEHS oF 2.6
eVolal g AL >500 h Ytk
o THAHAH :
o AE : WCl6-ALD & A= WaN ¥k (¢F 10nm).
o A% : vAALEFS oF 500 F/g, A8 "= 9F 10 kW/keg JYth.
ZTZAE MR AR
o BFL . WC16 = 9F 3507500° CollA 02(WO3) HE:= NH3(W2N) &F wh$-gch,
e AH] : ALD WFS7] (Ultratech Fiji), 7]¥2 ©A24H =& Ni F9Yth
o Aol : AL HAH3F F& F71(xF < 0.1%), dLA 2F 99%.
4 Je
« BIS: A AL o 1 Qola o] I AFE k107 Com? /sYYTh
o XPS : W 4f7/2% ¢F 35.8 eV, 0 1s = °F 530.5 eV U TH
o CV: %F2vel A7&etA S zhe o3 AR,
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R A
o AA : Wcle e BAE BT
U H(1000 HY).
o A : FH wWgo] Wol Har(kg F oF 200 &), TFAL H A3} of
Sy
o HA3Z @ 2025 A7HA AL G (SF 300° O FE AUA &
ZolaL, W 3|7 (%F 95%) & Tl H&S oF 15% =Y 7 AFUTh
& A%
NIA A€ Wele = A1 9F 20%(2025 ' 7] oF 200 B/ S A EH, FE
Al AA(oF 150 E/d) ol AREgEYTh 2030 W7bA AlelyA] Apsakel w4
o w Qe o= oF 400 /Hdem S Aow oidguyt

=
o
Hir
Rl
=
o

+
>~
=
>
X
2
)

5.7 ZA 3T P29 IxASZgo|=e] FHE

10um) & Axste= d AFREH &=, 2 &g FAF AEEte] UnkAd o
e AR
4 Z2a3 Ay

s

0!

o ZA : wcle-CvD Ho| 23] we ZE (F 5um ) S A Y, 7|He
REEF £ 2AFFYUG
o A% : A% °F 20 GPa , wFEAF °F 0.2, T °F 500 F7F(EA}
314> <F 5000 3)
o AT FF
o FA : WC16-ALD = o]&3}e] WoN FE (¢F 2 um ) & AZ3P o,
Jlde Ti ol Q).
o AT : ¢ 1000 AIZFe] WAA (P 5 AR, °F 800° €9 4ks)
A L&
Z2ZA2 AR R

o HLS : WC16 + CH4 — WC + HC1 (WC), WC16 + NH3 — W2N + HCl (W2N), &%
°F 500 - 700° C JUt}.
o AH] : cVD W27 ( Aixtron ), 7]% 3| A (FAE °F 95%).
o A : AA vk BUEHWC “700 em "' ), FA £2F <0.1 um .
4 e

als

l = ch = °F 400 GPa .
e SEM : FH FAE ¢F 1710 um Oﬁ 741‘34_ Agt == oF 100 MPa YT}
Ho'l- p-

f
[\
(e
Do
1
(ep)
—J
jay)
)
o

™
>

33 FA
o AR W6 1AE FH(2F 20 GPa ) & XH3H , dupEAdo] <k 50%
FE Yy
o FHA =2 FF 2=(F 700° 0)9F Y]] tig d W=,
o FHA3B} : 2025 A7FA AL CVD(SF 500° C) & oYX AH]E oF 25% ZFo|il,
CH4 3]5=(SF 90%) 2 W& °F 10% =Y + AFYTh
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-8 A%

AR =EE Wele o A o 5%(2025d Y A7 <F 50E)E AA G,
T2 AF Az AU 2030 G2k Fe B ASAk Aol F8E Akt of
100 2o= Fol&d Zo= o gyt

5.8 7|8 A% EoplAd Hrd g 34

WCl6 + 2 =4, Fdg dx FA], WA &gy Z& A2 FoplA FAES
HoFm g 7]%01] N2$ 7132 Az}
24 T2 A AU
o ¥A AR :
o AT : FA AFYL 98 WC16-CVD = AZH WSe2 T3 (SF lnm).
100 cm®/(Ves), W= oF 1.6 eV, %A} 8 oF

o

oX.
or
o
off
M g

o AR : AL JaAE s wele NHOeRE W =R (oF 10nm) =
o A% : AZ=xEE o 1000 S/em, 73 £ 10 51 o] duth

o AE : TG AHE 93 wcle A W03 == (2F 20nm)
o A% : NIR &€& <F 90%(808nm)olx, Fd W FH
40%?:}14@.

T ZAX AF

o HLE . WC16 = 9F 3007500° Coll A Se(WSe2) H+= 02(W03) < wH3-ghut).

e AH] : MBE(WSe2) Tx HI AR} (W03), Alo] A& oF 4+ 1nm Y th

o A : Al HAZ WG wiAF(AF < 0.5%), FE& <F 90%.
4 e

e SIM : WSe2 ¥A} Falls, 2% Y& <10 9em ~ 2 .

e PL : WSe2 A= 3= F 1.6eV, FWHM & °F 50meV Jut} .

e UV- Vis : W03 &4 ¥+ ©F 300 nmo]al WR=L oF 2.6 eV YT}
AT A

o FAH :WCl6 = Ao HUd %él(% Inm) & A8t Hold A5 (oF

100cm®/ (V+ s) 9] ol &=A)E 7[R 2 2

o A : F¥] HEo] Eal(kg T OF 2 0%?4) TR o]l B g

o HAA3F . 2025 A7A AME AFA (WC16/WF6 EFE 5) ] H]go] oF 20%

s Aolw, AE3E Ao 7 FHA o] oF 15% S AP YT
& A%

AFQ] Fofoll A WCl6 o+ A oF 5%(2025 A 7] AZF oF 50 B)E
AstH, F= A HAFEH ZHME Ax77] AU 2035 A7EA] A
Aol mpolo ofokE WofE Qld F8rt AXF oF 200 #oE FUIE o=
of g Ut

rlo

ok
<3

ol

e
°

H 2# > ofo
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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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A6 B2d §H3=9 24 2 AE

—~

Al AR 099.9%) oAb sHetA o w AA BHEHE (Fol2 A pKa oF -10)9]
B " #ALZ R elo] = (WC16, CAS 13283-01-7) & ®FExA], i), Zuf Folo| A
ARESH7l g A 9 AE Vlsd 94 87 AFRRS AAPdSEUY §E)
AW/ 2 ug oF 1:6), 24 F2APEAA Poma ) , 394 (200° C oA F7]¢t
F 0.1kPa), 274 <Fd(C12 wWiE® <lppm)S AlF FHIA T4 5o AH4A
AUt B4 2 A 714 Wcle o 3Itetz, BEgE, 347 EAS
kel Al EA3Ete] AFY (ol 1S0 17025) 2 FA (o GB 31570)E e e
Utk o] FeA= wele o 3 v A, 72 2 FEEy 54 %
T A% 34 H kd EYUHE Yl s AAE] ot ATt
1 =4 #AgAolA wele o m&F AT kHI HEs =X
il AARE A Th

o 19
o
o

ofr

a 2=
=

Mo o oo
e N g o o ool
2T ook oot

>{EI

"o

[o2]
ol
[>
&)
Ho
uf

O
e
e
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y e

,d
%

71Ee Wele ol ¥4 =AW, €1 ), ExEFe, ¢ 0) = 4
wer ) & S5t =X2099.9%) ¢ &8 s (el cvb & A3 <10'°
Hates b AEgEUY L diideR xgHe VEREE fE A%

A (ICP-MS), XA FAA g (xps), 7k ARvHEIY-EE

e 5 o ot
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)
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A (GC-MS) Fol deow, 2l W xRl
ppm) &} =2 AZLE (0. 1%) & YL

Ae Agste wpw(

A

. #E 2% Zeh=vl AF B4 ICPUS )
o g9 : Wwcle ABE= z‘ﬂ“ﬂ HNO3(9F 1 M) XX DMFo| &&3 <

Ze=uk(2F 8000 K) 2 HF3F] W, Cl, Fe 52 UArE o]3}slaL,
At A T‘ir#ﬂi welste] AR (ol W-184, (C1-35) =
A=

o ZA&E3tth

» AE %H] . 0. lg wc16g 5ml DMF(H2O < 10ppm) o] &3A)7] 3L
)=

» 7]17] Agllent 7900 ICP—MS, RF %‘jé ‘l,k 1.5 kW, —L.—T?_P 72~ Ar

°F 1 L/min.
= WA WOl EF £9(0.1-100 ppb), WHF FEF Rh-103(10
ppb).
o A% :
« AZ FA : W °F 0.01 ppb, C1 ¢F 0.1 ppb, Fe/Cu ¢F 0.05
ppb.
= AT Wl B oAES 9F 1:640.02, 23} 0. %Y

=

s =3Tw : Fe<2 ppm, Cu<l ppm, C<20 ppm, 0<10 ppm.
o A& Fof : dHt=A ST WC16(>99.97%) o] EwE Ao, HiX
B (A oF 100kg, WMZF 10 5).
o XA FHAA EFHXPS )
o 97 : XA (Al Ka, 1486.6 eV)©] WCle TWH AAE o7|A]7)a, AT
NIAAE A3k, W o (W 4r7/2 2F 35.8 eV) &} C1 -~ (C1 2p3/2 <
198.5 eV) S ZAAZ ]},

o AF3 .
= AEZ . gicle B A (2F 10 MPa) S 2R F (K10 79 Pa) el
T4tk
o 9 .

= 7] : Thermo Fisher ESCALAB 250Xi, %35 <F 0.1 eV.
= WA C 1s 9F 284.8 eV(EW B el BAH).

» T 3 Y9429 A4S 9k 0. lath, Zdolo AL <F 5nm
= A3} . W ok 99. 9%, c1/w Hl& ¢F 6:1, 0 1s<0.1 at% (WOCl4
).
0 S8 ol : wcle Atst HEIES astn W 2kswocl4 < 0.01
wt %) & A YT
o Zt2IARVEIHY-AZFEAE (GC-MS )
o €& : wcie 9 I EFE(d: €S2, CClH) 6C = FEsha
TAFE MS 2 AFFYTH(: €S2 m/z 76).
o A&t :
= AMEZ . 0.0lg WCI6 S 1mL €S2 o] o] HP-5ms Z % (30m,

COPYRIGHT AND LEGAL LIABILITY STATEMENT
Copyright© 2024 CTIA All Rights Reserved 8%/ TEL: 0086 592 512 9696
FRAE R AS CTIAQCD-MA-E/P 2024 CTIAQCD-MA-E/P 2018-2024V

www.ctia.com.cn

sales@chinatungsten.com

% 51 T1 # 99 M


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

0. 25mm) o] =Y PS5}
»  7]7] : Agilent 78903/59773 Q1 250° C, EI &2~ 70 eV.
A . CS2/CC14 ¥7(0.1-10 ppm).

(@]
oX
off

AE A : S2 ¢F 0.0lppm, CC14 <F 0. 05ppm.

AYE . F71E8TE 20ppm, 22F <5%.

o & #oF : ALD 87 AFE(C < 20 ppm) S F=3H7] flEl wele GA|
2 &uE AU

o

e

A3 ZA)
o FAH

o ICPMS & & Z=(K0.01 pph) S 7AW, Zu|x B4
Ay B4 A7k AlgY oF 10 Bt

o XPSE 3FA AE] AH W 5 >99.9%) E AlFsle] W EZ
R E=

o0 GCMSE ®iX% 2k 1,000€2]9 H|&o = 3IHA] E<E (<0.01 ppm) =
w2 A A sk d AFEE Y

(i
Y
i
K-y

r g
Ak
il

e =3
o ICP-MS A& AAE P OMF §3lol= H20 <10ppmo] 23,
] HlE oF 50 vF 2yt
o XPS = FW(Gmmel = Sl WF Ew=s SAFE F
ey

o GC-MSE HIWA ELFE(d: Fe)olv ayfpaolx kom I1CP-MS <
SHAl AF-g-&floF Yt

o 20257HA] AE3E ICP-MS(BE ¢ 27 <0.1% = a&Alo] oF
30% (=9 53) S/ Ao=E o gy
o Ful-& XpS(H]&o] °oF 50% AzF, oF 107 )7t T4 R g

gy
o Al X G6CMS ~FEH BEMoxg A= A7 2k 20%(<0. 005 ppm)
2 TSN

& A%

shef A% %éﬂ% S wele 7F RE=A|(Fe < 2ppm) 2 FWl(C < 20ppm) 87&
THoheA e, ol 24 B8 oF 50%(EE oF 500 @) E AA T
2030 A7k AL B 24 AAEE F8 WSS oF 200(EF oF 400 22]) H3tsto]
WC16 BAES 1zF oF 2,000 Eo2 e 4= gle Ao o gy

>~
=
Oko
Ol
=
s
=
(@)
—
»
1o
ihd
o,
I
~—~
>
=
0%
ot
=
e~
=]
=
[
N~—

x£ %
z

04
& okel d#AF (e o IF E’r%l{ >98%)€ Asddd . F
XA S RD), FAPAAEN A (SEW), TR G (TR o] glem, eleolA 44t
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A7) A 2 g dn A (AR = 34 &85k
E43} Uy
e XA 3ZHEXRD) :
o 99 : Cu Ka 4(1.54064)°] Wwcle AR} s =&
Adstar A4A (Poma, 9F 9.670) &} HT=E B
o ZE3It .
= AE : 0.5g WCI6 +EES Ar S (H20 < 10 ppm) stoll A4
Zefol=e I FkHFUT
» 7]7] : Bruker D8 Advance, 26 W$ 10-80° , WA 7]
0.02° , =70 &% 2° /&

- B4 gEwE gus 9" 93 Gn

o

O

EREEEER
.

rot

» BI% o 93 9F 2% <0.01°, W15 E4E A= <0.1 wt %
(260 2F 24.5° ).
= 23} 0 ] A vyESs as 9F 9.674, bE °F 8.924, ¢+
oF 17.454 QoM X >99. 9%%l 5 T
o Sg&ESF : Wcle o AAFEE Folstal WCI5/MN0CI4 EES
Al A G
o FAMHAEU 7 (SEM )
o 9¥ : AAWG20 kV)o] wWele FHS A7WEtal, 2 2 AAES
FHsted dejet A A71E FdstEH
o ZE3 :

= AFE 0 T(F moE FHE W6 £ A=A Holx
=1, Z21FL 10 5Pa YY)
= 7]7] : Zeiss Sigma 500, &35 "1 nm, ®]& 100-10 * .
» B4 : Image] & AME3t 9 =Z7] (9 50-200 um )
= A A5YH .
o A%
= BT AF A A0 nm, YA A7) #YE oF 90%
(£20 v m) .
= A3 A et 7R FEE oHA 4, &F
e (<1%) .
o & &oF : wcle ¥A FH W7y, o HATA I AAS(TLA

>95%) .
o EFHAXHW T (TEM ) :
o €8 : YA HAF(200kV) 7} WCle Hrebe T HAFE o] Axle}
AgS o|n A &g
o ZE3t .
» AZ 016 S o 82 (0.01 g/mL) o] EARAIZ]AL, Cu =4 (300
W 2])ol] Wolrd & Ar slol| A ARAASYT} .
» 7]7] : JEOL JEM-2100F, 3% ©F 0.1 nm, EDS 3
» BA . AxPHEY (d 2F 0.35 nm, Pnma ) , W/Cl B]& <F 1:6.
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o[r‘

3 AR 52(<0.2 nm), A L% <10 8em ~ 2 .
» A3 GAAH FZ, W15 AAF S %(d ©F 0.38 nm).
o & OF: W6 Y= x5 AFstr 24
o« HZX 7]3 :
o #HolA UAF A7] A : Malvern Mastersizer 3000, U= =7] °F
50-200 pm, D50 ©F 100 pwm, 2=} <5%.
0 AFM : Bruker Dimension Icon, W AZ7] ¢k 5 nm, 2713 HE

10X10 wn?.
% BA
o« A
o XRD I (sk9 Al

A 92} <0.01 A)S ARgStH AAHNS Felst 4
o, MEF v oF 200 Eef Yyt
o SEM/TEM & & AAHo =z EAFS ¢ gom (Eals <1 nm) &4

<
T .
o ARM ALD F& #EE AYsh7] 98] deaAld 31 R (AE7]
=

< 5nm) & AlFgy ot
« %A
o TEM AZE FHlE EFSFa(<50nm 9] wi§- gk FAZF Za3h) 4
AZFe MEF oF 2 AR YU
o XRDE "F EFLEEKT TH wol e =7l Agtyo gorm=w
XpS ¢ Ao
o SEM 5 EF=C29EF0.1 TH NS 2 & A5y

o 2025d7+A d# XRD(AAAS AN BUHY, 23} <0.005° )=
3l maidol oF 20% FEE

o AsshEl SEM(e]W| A A7 <
°F 30 &) TEHUYTL

o 37 TEM(H20 < 10 ppm) 2 MZE &S oF 50%7FA] S F Yt

¥ <1%).9_i %/ﬁl }\]Zl-o] Q']: 30%(/%]1%%

& A%

T2 2 Y 54 #4274 w89 oF 30%(EF oF 300EH)E AA b,

o]¥ WC16 7} CVD/ALD(=} =7 #d% > 90%) o A ggsittes AL B3y}
u

2030 A7kA] Al AW E4 & A Af < 0.1% S S Mol oF
15% (= oF 250 ©2]) dzH i ng™ S8 ZoFs AL Ao gt

4
-
el
=
o
By
4
4

[o2]
w
o,
[»
-
1

A 2zolze) LY L +E A

WC16 & 3= (5719 ¢F 0.1 kPa, 200° C) ¥ =% (099.9%) = CVD/ALD - 2 A
540w H

L
= H
FR¥ BHoR, FXH &8} 10 mA)I W FAEFE A0 a® ) o
A

LL

AR &S v HYL . A T oé%%’ﬁ B2 (T6A), F2]o W3 Al
3 H (FTIR), 2Pk 39 (Raman) S <2FQ] Al e} Agtste] SA gt
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o EFH EA(TGA) :
o %Ja : Wele & N2/ Ar (10° C/¥) oM 7tdsta , A &48
=2 %3} 2= (9F 1907200° C) ¢} 3 S AA T
0 &%ﬁq
«» AZ . 0.05g WCI6 S Ar 5% 50mL/min & A1203 E=7}Y 9l
dAFH T
= 7]7] : TA Instruments Q500, <X H$ 257400° C, A= +
0.1 vng.
» BA 53 dEy (AH 9F 70 kJ/mol), THFE <0.01 = %.
o A%
» % AT W3 €0.001% 3 2% 3 <1°

C
« Ay . FIHES ek 195° ¢, =9S¢k 0.12
kPa (200° C) 4t}
o & ®oF: oV AY 21 HAsH(F7] U= > 95%).
o o W HHd 39 (FTIR )
o Y : Wle 7= HYHNE FFske] w-Cl1(eF 400em™ ) I
B8 (o wocl4 oF 950em™ ) & ZAAFYT) .
o ZAF3tt :
= ME . W16 F71(200° O b A(HE Zol  10cm) ol
71 Ar 2 E2d (H20 < 1 ppm) FH .

= 7]7] : Nicolet iS50, BNA% 0.5em = ' , 270 < 400 -
4000cm ~ ' .
= WA WCI6 FT Z=FEF(99.9%).
o A% :
= A% FA : WC15/W0Cl4 9F 0.05 = %, H20 <F 0. Ippm.
» A : W0l HIE °F 408 cm - ' oA, #=EE >99. 9%,

W0C14<0. 01 wt %PH k.
o & EoF: VD AAl ke 2l EUEY, wke AR
o T £3W .
o U : oA (532mm) 7} WC16 A MES AF=3ko] W-Cl1(F 408cm™ )

278 =Ees AU

m

o ZAEsith
= BE A Z RITY Mgy 28E el B .
= 7]7] : Horiba LabRAM HR, #3l% 1 cm ~ ' , #o]# =9 10
mW .
= B . We15 (9F 350 em T ') <0.1 S %
o A% :
- A= & <0.05 =% % A Al oF 5.

2o
- AT} $£1599.9% WCI5/MN0CL4 TGS
o SEEOF: W6 wE el HE U BE A TA.

A3 A
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o« AAH
o TCA+= IS AggsAl SHsL(F71% 24 <0.01 kPa) AMED
H]-g-o ¢k 100 Y YJYTh
wt % o =R AAZF 4 B E ALt .
o Fvhe HmHH ol Aol ME(0.01g) Ao HEFFLh

o TGA+ W= FHFE(€0.01 wt %ol digh Fallso]l Agtse] oz
FTIR ¥ A sloF gyt

FTIR 7F2=4d2 H20 74 (K1 ppm) ol F oFstm Az #-A| ke H]-§o] of
1,000 €YYk

o v FF wiAdd Wzksb #le] A (532mm) & HA st d QT

o

o 2025 d7bA] wmlolAZ TGAMHE < Img) H[E&2 °F 30%h(HET oF
709e) AT FoR Jdgyh
o d# FTIRMH20 < 0.1 ppm2 ZTEE < 20%(< 0.02 THF %)
=7
o Al A ek B (A <0.1%) o2 F24 Algke] oF 50%(eF 2 &
=5 ASFH
+& AT
g 9 AR B4 A8l oF 15w(ER oF 150 €E)E AAEkH, Wele 7t
ALD 8.7 (§h4 < 20ppm) = SFshe=A] il d AREFEUT 2030 W7bA] Fo-&
FTIR(SF 5,000 @e]) o] HFo=z njgo] ok 10%(EQ ¢F 1359e8]) 7Aad o=

o gyt
6.4 B2d IAFEEo| 29 &4 R A ZUHF

WC1e o AAk 2 ARl A FAE(Cl,, HC) 3 344
st EE, g F5(B 8978, GB 31570) R & <FH(Cl < 1 ppm) S RS}
s 34 2 okd RUEE 7]Xo] A=At Fo BA whHom Jha AlA,
<kl AzvtEadgy], &4 &4 Fol dsyth

2ZUHy i

NO

o 7FX AA
o €8 : Hrgtstd EE FFH AAME AR Eve F5 WSE
7o 2 Cl2/HCl &% (K1 ppm) & ZA Y Th.
o ZAEsit -
» AH] : Draeger X—am 8000 (C12/HC1), Z%= 0.lppm, % A7k
<10 Z%.

= HiX] : ARF A Oom 7)), wl7] HE G 0. 1m/s).
= WA : Cl2/HCI ¥ 7} (lppm), =+ 1 3.

» AZ 34 : c129 A$ 2F 0.05ppm, HC1 9] A% <k 0. 1ppm.
= BYE oA G, FEe o 2ddyTh
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o A& {oF : OSHA 7|&s HAs7] 98 #Aggelrle cl12 F&5&
AAZFO 2 RUH Y FHTH(EO0.5 ppm).
o 279 Jf2IZulEIHT(GC )
o 98 : HAZF=OB-5 A7)elA Cl2, HCl # cocl2 & E#sa,
TCD/FID & A=

o ZE3It .
»  AH] : Shimadzu GC-2030, F¢ % 0.1 L/min, 2% &%
50° C.
= IA : CI2/HCI 7} EFE(0.1-10 ppm).
« BX A3} ;. c0C12<0. 1 ppm, HCI1<1 ppm.
o A%
» A% FHA : 12 °F 0.01ppm, COC12 °F 0. 05ppm.
BN AZE . AEY 5, dg ZF >1000 A7

o A& Hof : w7k wlE 4 (6B 31570, HCI <1 ppm).
o 74 EX
o ¥4 : ICP-0ES & W * (<0.005 mg/L), Cl - (<5 mg/L)S 7=, Agilent
5110, 7= Al 0.001 mg/L.
o 1Y H7|E : NaCl/CaCl2 2] XRF ¥4 (<0.01 kg/kg), Thermo Fisher
Niton , 3% <1%.
o F7] : PM2.5 MEHW YA <0.1 wg /w*), TSI DustTrak, 2=} <5%.
FAT A
e A
o AAe H& T (<0.05 ppm) TRl AN mUE o] sbsEid,
go ok 1,000 &)}
=kl AA GBI E 3 w77k A S=FE0] 99% ol s

l

o 37 #A1& GB 8978(W * <0.005 mg/L) & St A

=9 H82 ¢
50 Ee Yyt
« %3

o AANE ANAHOR(F 13, °F 100<8/3]) wAsfoF 4, FHE
oF 2 dJYrh

o Gt A #F7t St (AY A #)gL A oF 5000 2H)
cocl2 o Wk 7= st AskA 9yt

o HF& B4 AZte] Ho] ARz (WMEF o 1 ARhH Assrt
Z a3y}

o

o 2025 @7FA IoT AA(Cl12 < 0.0l ppm+E FFAAE #HE
30%(1 3] oF 70 &e]) A1 o= oy

Micro GC(5-3] < 0.1 m*) 2] A7k oF 50%(eF 2 &) ©Eg
A& 3kE ICP-0ES (B A g]gko] oF 20% =7}, °oF 50 7] AWZ/A17h).

ok
2

)

+& AT

a7 9 ok muEPe 24w ok s(ET o 509)E AXen, Wcle
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2§ 2ko]  REACH
2k 1% S Fa| H]gol
43 RHoz oAy

LA
=% (
o

OSHA 7|FE ZF=F3t=E ®BASTh 2030 97FA AT 4
ok 10% (B3 oF 45698) Ayxo] X3 LS
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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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)
|

S AR €l (WC16, CAS 13283-01-7) & Wh-gAdo] wl§- =1 (o] A4 pKa 7} <
10), 3ol Zstar(S71tel °F 0.1 kPa, 200° C) F2Adol Qe o] =
2, BxA,  dx=aAd 3w FH Aol gy ARSgEYTH
(£5%>99.9%), <A <k (C12<1 ppm) 2 34 T+ (GB 6944) S BHA3st7] 93
4 % Al AA% B4 2A(FE <10 ppm), A 7+ (UN 2508, Class 8)

e d WA Oz el 84, Fx ok = °F 100 sm ') T}
. o] FelMi= wele o By =4, &% 4 0&@*3 2 Ew Al
AFA] A4S S8l AxGA, =7 A 2ot AR Al A
R Al Fa A8 E Aleete] ma&Aola kS v deE BAEUY .

o Ipy

2,

N2 fN o a2
My ot o ) o ot
g

W16 o s> shste &g (v, d° Azb wjd) el ek 3 (Wel4 oF HCl =

i) o2 Qe £ (099.9%) 5 FASa B (W15 <0.01 wt %) E A
A8l A4 B =10 véﬂ%“%ﬂr. el "1 87, 87 #E (2R, F%,
7h), aEa BV AEA01 WS BAs] 93 BUHEY Aago]
Ry

B

o AE : 316L =EHQlg 2 ~¥ = PTFE ghold &7] (HC1 H-2 A&
<0.01 mm/\d), &% °F 1-50 L, %1 A% <10 6 Pa » m /s.
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o AA : HCl FAE& WAst7] fAs N2/ Ar T @B (S oF
0. 1MPa) ¢} o+8 W& B (0. 2MPa) & 235U

o ¥F : IS0 11623(7F~ A#=Y AA) 2 GB/T 5099 (¢
Add) & #5FEYh

2
o
m

« B7A
0 -& : 15-25° C (£2° C), +3%(0200° C, =71t <F 0.1 kPa) E&
S Z(<10° C, WC16 7} Sa1)S A L.
o & : /IEHE WAE 7] 98 H20 <10 ppm (k °F 10° s ~ ',
wocl4 A3Ad).
o 7FA& N2 EE Ar BF (02 <5 ppm), AF3} #A] (WC16 — WOCl4, &%
<10 "6s ~ ') .
o ¥ =% . F=v] 23 (<0.001 wt %/h) = A7) Y| o]F&
F(UV A < 400 nm) o] HA3HA L .
o AlA
o F: : 7] &% °F 100 /min, HCI/C12 AA ZFZ(ZE= 0. lppm,
Draeger X—am 8000).
o 78 : st @ HEHEU S, 179, GB3836), vfE o FA FAR
S8 (HCL o 7H3h).
o EYUHY . &5%4 HFEE  £0.1° ¢, £1% RH), 289
FTIR (WC15<0. 05 wt %, W-C1 ©F 408 cm =~ ' ) .
2 T2 A2

e Z=A : WClI6 & HAZEAAFH20 <1 ppm, 02 <1 ppm) o] Y= €70 Y11, Ar =
3 3 AFHO.1 MPa)d+ &, HWaE F od=E HZE(0.15 MPa, 24 AlIHE
A A5} T

o HFE : &VE T4 WA Z2H=EIE < 0.1 gl 0.5m HHoR Fal
A71M o2 (i€, HC1 < 0.1 ppm) HAFU T}
o 7] : IS0 9001 (EZ T ol wWE wjx WME, =4 ¥4, By 2R (2%

2 EF5).
A5 2 A
o CSFBA : 25° C, H20 <10 ppm, <% >99.9%, 12 7§ o] A (ICP-MS, WC15 <0.01
wt %).
o A : 2024 WrEA] oA 316L €7] (50L) = AFE3EFal Ar B35 (5ppm 02)
2 Wele S 6 /L7 AAE Az, cvp vkek Aglo] oF 20%(<10' © cm -
2 ) FA&Elt .
AT A
o A
o 316L/PTFE €7]= ¥2] WX (<0.01 mm/d) 7]5°] Hojuyx A7)
HaAO1d) o] 7y
Ar B3 = B8-S oF 90%(WC15 < 0.01 wt %) FFAA A5 Th
222l FTIR AAIZF BUEH (K1 &) ¥]-82 Az oF 5000 @& JUrt.

o Edholdbr g9 WL T (A oF 10,000 ) HEAQ

R4
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(1] oF 40 AJ7h) o] Hagt.
7F vt o (<10ppm) ig AFol By (AztE oF 2,000 2#).

A(RAF <0.1%) 0] D=L m&sdel oF 30%(eF
o o dgyrh
il

o 2025974 AT &
A &
b oF 1,000 &) o2 HlgS of 50% AT

10 ¥/50L) 57+
o AR Al GEAHA,
T syt
-8 A%
Wele A FE wlgel oF 10%(F 20 2El/ke)E  AASHH, whmAlT
F£E099.97% 2 BAAFTE 2030 WA AntE (2% 2D FE QA <0.1%)E
Faf wlgol o 15h(eF 17 2e/kg) EHH F8 SI7HE AZF °F 2,000 Eo
AQe Aoz o gy

2d A E2 o=y 5 7 R £F EF

-
\]
ot

3}8H&-2 (UN 2508, 8 &

A B2 PG I1)Ql WCle + ¢Fdst &4 (C12 =
ppm) 2 T4 (GB 6944 5

Al &% T4 (IMDG, TATA, ADR) 2 E%
S ®%, Bhag, A% 244 o°

oz N & o
o 4 AN D &
o

H
2
=¥
o2

o IMGEIZ €& ) : Wcle EF 8, UN 2508, ¥ IF II,
Z3Ask A Olm) A=l UF 27T 5kg OS2 A gH(FIE 8A).
2 14 OG6R), =zt Algk 50kg/3H 714,
oM7) = FA], AS01 HA| I Q (<Bkg).
Y T2 &%, UN 2508, % W 2, €Y A%

b

H
=
E¥
o2l

o GB 12268 : 98 &E HE=2 yCl6 IZ= UN 2508, 938 3lstEd 9%
& 7H7F e gk

o GB 6944 : Y= 7, 85a, 2 dolE AE(SDS, GB/T 16483) 7}
a3yt

e
&
K]

o =& : FA4 AR Tw, S dololEs), IN Mz B HA

A5 (24 A7H) 7 7)Ao Qd&EY T

H
o
>
=
of
o
I

o AF : 9FE AA, spscle 7HEEs] 93 23 5
& 7 (FE7I 1d).
g BF
o U TH

o AA : PIFE ¥ S {HCl o 3 A3HA, <0.01 mm/d), €3 0.1-
5L, Wi /M7 FKM(C12 o th3k A 3HAd).
o Q& AR} : Ar =A(0.1MPa), Y= EAE(0.15MPa, 24 A7),
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<0. 1ppm C12.
o R FF .
o 8 : UN 46 Aa3 AR
e 5
o Z=AA : 57 TFEAAYIA, 10g/kg WCl6), =24 T5A (PE =,
7 >bem).
0o §F : #FF G0kg(TF &%), <100kgGHF/HE £%).
o ¥ AR . N 2508, 8% =, £, Wi WE, WG ®A(1P65).
2 T2 AA
o XA :WCl6 2 AYAN HF AAMH20<1 ppm) S Ar 2 AT F BEslo] 46
A Ha AEAE AL F e BUU.

o & . EF f3) FEEA A=HGB 7258), % FZA(15-25° C), GPS

T 4A FE =9, UN IATA 1& Y(PG

i

o AL FU H 2FES gR1(K0.1 ppm C12), A3 Fo] EYHH (4 Al7kvic}
HC1 <0.1 ppm).

A 9L A
o SFAA : PTFE ¥ + 46 A, Y38t HAE (. 2m oA T3 %15, €12 < 0.01
ppm.
o AR : 20250 3 EFI|AZE UN 4G EAAf 9} WC16 e & (500kg) =
AREEEE, A B B FEo] fldx o8-S kg T o
50 & 5 U T
AT A
o FH .
o UN ZEZ& o] A3 Q18 (C12<0.01 ppm) S ¥ A3, IMDG/IATA =
TTrgH
0 GPS+AIA]l (HCI0.1 ppm) AAIZF BEUHE, =58 >99%.
¢« A

.

o 3l ItEdel F W& walke T oF 50 E¥) S5 Aol
AR (RS °F 5,000 22).
Igto] AAsIA (Bokg) =7 AlZre]l <F 20%(2F 7 )

(@]

oot qf
okl fo
Mo

of

2

o 2025delE 2wtE 713 (A F3, €12 < 0.01 ppm) &2 18 A}
H)go] oF 30% (kg @ <F 35 &) 7Aad oz oA

5% =5 0hrkel 529 A3 S ol &8k oF 15%(eF 6 d) 2] Azto]
=gy

o

0Fe)E AASH, Y 25E AA
(&=} <1%) 7} v]-8-5 <F 10% (kg T ©F
om o) Aoz dgEUrh

WC16 &2 &3 Hl&<] oF 20%(kg F °F 40
SRFYT 2030 A7 AsstE =+
36 @9) diste] 2 S7HE A3 9F 2,000 =

7.3 B2d AAZRese) 44 L B 9
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99.9% o], 1 o)} el 9

Wcle o) 3shy A (=
5 FHd AHH

i) = By o A<l
SR8, w3 b= mocl4, Wweis) 2 kA A8 fle
<10'° em™? ) 7} ETHYG .
A8 £4
. BE 4Ry .
o &7 : 25° C, H20<10 ppm, 02<5 ppm, Ar H3&, +X >99.9%, 12714

10O

o]/bl—‘
o B &% . 13 5ES S, k= <k 10° s ' (H200100 ppm),
W71 = oF 0.7 %,
o AAE . wocla (W 4f7/2 <F 36.2 eV, XPS), HC1 (FTIR, 2900 cm ~
1 ) .
o H3I| A=

o 7} : WCl6 + H20 — WOC14 + 2HC1, AH 2F -100 kJ/mol, H20>10
ppm, T 2F 90%.

o A3} : WC16 + 02 — WOCl4 + C12, k+ 2F 10 6s ~ ' (02>100 ppm),
C12<0.01 ppm.

o Y3 : wcle — WCl5 + 0.5C12, >350° C, AH °F 50 kJ/mol, WCI15
<0.01 wt % (2F9F, 350 cm = ' ) .

s AF
o ICP- MS : WC15<0.01 wt %, C1/W ®]& <F 6:1£0.02.
o FTIR : WOC14 (W=0 2F 950 cm ~ ' ) <0.05 wt %, HC1 <0.1 ppm.
o GC- MS : C12<0.01 ppm, €S2<0.05 ppm (&w] FHFE).
At 94

o ZFFEESE : H20010 ppm, £7](316L, 0.1 mm/d)E FA A= HCL 3} CVD
59 F4S Askrl7]= wocld & AU TH(A el oF 20% S7h).
o A3} : 025100 ppm, C12 W< (<1 ppm)e FHAS AP FYTHOSHA AL 0.5

ppm) .
o GEJF : >200° C, WCl5 B Aol Fa (=719t <0.01 kPa) CVD
gpo] s l-S WFYTH(SF 0.1 mm/h).
BT ZFX

e 37 Aol : H20 <10 ppm(EAAD), 02 <5 ppm ( Ar ZTA), =&
<25° C(%2° 0).

o XA : PIFE do]dHCl AFA), Ar (0.1 MPa), =A| (A7,
10g/kg) .

e EUHH : 2z}l A4 (C12 < 0.1 ppm, HC1 < 0.1 ppm), ¥ EA (ICP-MS,
WC15 < 0.01 wt %).

A% 9 A

o SFAFA : H20 <5 ppm, 25° C, WC16 <=%= >99.9% 18 7§ (FTIR, WOCl4 <0.01
wt %).

o A : 2024 3 FAHONA Ar BE + PTFE &7]E AF&3&te] Wele = 1Az

!
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Bas Azl ALD vhabe] A7} oF 15%(>98%) Z71elels U th

A3 A
o« A
0 Ar H3E 7}pEEES oF 90% (k<10 ~ 3 s ~ ') TAA7Y |, EY

M6 oF 1,000 &4yt
o wt% o AN HE

o0 & H20/02(K10 ppm)+= =& Aol vHEL(EZ < 2,000 €)S
gyt
o GEFH(200° 0= AP &% Aol (+2° ¢)7F Do)
o HA3 .
o 20259elE ATd = Aoj(ak < 0.1° OF oA &u7b of
20% (= oF 1,600 &d]) 7AE Aoz ofAEr)

o Yx HEA (E&o] °F 30% S7h, Hl&e] °F 25% TA(EF oF
1,500 2#)
& A%
Wcie A e mlE> A wEe] oF su(eF 10 @el/kg) & AA|SHH, WEAR
wde EATUT 2030 A7bA AT oS E3H(eAf Q%)= Qs wEo] oF 10%(eF
9ee/kg) A3E Aow gyt

7.4 H&d 9329 vE R 57 AF

WC16 F=-& HC1/C12(LC50 ©F 1000ppm) 2 WOC14 7 (<0. Img/m*) S W3}
kA (0SHA Cl12 3-8 7] <0.5ppm) 2 274 (GB 8978, Cl1™ <bmg/L)= ]
%Swﬂr. HA digodle v= A, a4 &, st 9 A4 2avp £3EY
T2 A
o AA : H7|3}st Ccl12/HC1 A4 (Draeger X-am 8000, 0.05ppm, <10 % W) 7}
ZFar/E A8 (10m 1H4) o v = L EFH T
e 22l GC : Shimadzu GC-2030, C12/HC1/COC12 FZ (<0.01 ppm), M= 5.
o ANZH/ FZ . WCl6 FE A=4<0 WA HCL, <1 ppm A 7HE)E
g2 A7) (C12) & YERd Ut
+8 A8
o FF A9 :
o ZAg . w7 >50m, WA o]x] e o019 thu|A]7|3L SCBAMSA GI,
6L, 30 &)} H S E (DuPont Tychem ) & Z-E3A L .
7] : ZA w71 (10 w* /min), C12/HCL < 0.1 ppm 7FA] A4 FA.
Z3 . NaOH &4 (10 wt % pH12)S E5F3FaL, HC1/C12(>99%) =
F7okaLl, NaCl(<5 mg/L)& AT

o A : WCl6 FTFHELS PIFE o=z 3t Ar B3E 3lo] Hud
Fd =8 (N 1A2) o] EA5Y T
o AA : FHEW * <0.005 mg/L)E Ca(OH)2(pH 7-8) & ZF3 A7) o=}
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(0.2 um) 3} .
o ZH] : DMF(H20 <10 ppm), HC1 <0.01 wt %% T 316L % '.
BYHERE . AFH F, €12 < 0.05 ppm(AA]), W* < 0.005 mg/L(ICP-0ES), 7]
PM2.5 < 0.1 wg / m® (TSI DustTrak).

T4 B3

1

= @ GB 30000, F=% lkg =3 Al 24 A[F ool AZH A, %

A& EFsto] v el HaskAl s

A : UN GHS, SDS QHlo|E, &} AF&AFoll Al &9 (<48 A|71).

7]i » =% (ke), Cl2/HCL W& (ppm), A W]E-(USD), 57+ Kk
Al

[e)
. gg/b : NaOH HH-= C12/HCL 2 99% ©]4F(0. 1ppm "]Hb) F3pA|7]aL, A H
Al ZFEe ok 2 A17H(10kg 7)Yt
o ARl : 2025 3, 3 FAolA WC16(5kg) o] FTEHALFUTE NaOH EF +
SCBA = AF83}al, €12 H%E 0.05ppm "]Rtelow, &7 7]&=W * <
0. 005mg/L) & Téé}Oﬂ °F 1,000 @elo] =4do] A PFYTH
AT A
o FH .
o AAME wWE ¥ AZFKI0 Z, €12 <0.05 ppm)S A o
FRJER 7HA& °F 1,000 Eel gyt
o NaOH F3}= w9 &&4 099%) o™ #HANL 14ES =5t (€1 -
<5 mg/L).
. =3
o SCBA/PPE &= MIMIL(AET °F 5000 9d) F#o] Fagrh(lelad
40 A170).
o UrE F=0100kg) o] A5 °F 12 A|gte] AQH= vdA T3t
AR
o HZHZ
o 2025 37FA] ToT AlA (C12 < 0.01 ppm) = H AIZFS °F 20%(K 8 %)
@53 YU
o A%E EF©Naol, <A AwW=2 &AEAFol °F 30%(F 1.5 Al7H
e S si=s
+& A%
WCle & A2l H& A v]&ef of shked oF 10€e)E AAH, <A
T4 =58 BEAFEUT 2030 A7HA AL & A5 (aF 1% 3l Bl&o] oF
0% (kg G oF 9&e]) A7rso] 8 s AU Aoz o gy
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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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A8%: FHH2dY 4Ad R A

S-91385 2~ "l (WC16, CAS 13283-01-7) 2 WS Ao] w9 =31 (Fo]A AHA pKa ©F -10),
Hagol glom, 3ol (71 oF 0.1 kPa, 200° C) 3 3}SEARE WA,
S 2oy Aibel g AREFHUTH o] EHe =4 (FS LC50 ¢F 1000 ppm),
H-AHE (HC1/C12, LC50 °F 3000 ppm) % $H4 FaFW * <0.005 mg/L) &= <l 2=t
717F (0SHA PEL C12 <0.5 ppm), 27 (GB 8978) % &3 HOF(UN 2508, Class 8)<
HE3h7] 98] 9Aas ebd #el 2 A 57 2o o] Ao AZGA,
A& E gt 7)ol Wel6 o A 2 A% AE, AY AW E A Ve, B

o,

Al &4, ups R AIE A5E A BAete] A, 4 E5 R AL bR
A B AR A A &9 AH & AFFYL

8.1 H2dl IXNFZEol=e 4 2L A% AFA HI}
WCi6 o] 5L 2 =2 3ty 4 U= Hel A4, k = < 10° s )
LA (F7]9F 0.1 kPa, 200° C), 2] FAFE (Cl/HCD)OlA  7]Q1&h, o]+=

oft
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FrelAdS UEFHUTHGHS H314). EA 2 A7 &
= A2 9 &9 IAE 7oz sin, kel

o & : g ®wopA A4, g AV (&EFA, c12 3, A=A <
WAR (HC1, <lppm HZE 7Fs).
WES-A . JFEESEE o] wocl4 ¢F HCl & AU tR(cle + H20 —
WOC14 + 2HC1, AH °F -100 kJ/mol). C12(02>100 ppm, k F 10 "6° s -
') E OREEUY .
o AT} HloH

o &Y : LC50 = <F 1000ppm(F, 4 AlFHela, HCL/Cl2 & ZF7

AF=3FaL, LD50 & °F 3000ppm Y th.

o

i

o M¥ : LD50 & °F 500mg/kg(E7], 24 AzhHom 38t IS
fFakghy ok (pH <2, HCL).
o & : %7} 10ppm ool ZZAHo=x A=ES F3., 100ppm
o]/gko]uﬂ‘_ 7_'LuL EAS % L%Hqu;}
o WA : A7 =F00.5ppm, 6 AH/Y) Al HAAFTW T FA,
<0. 1mg/kg) ©] F&d F AFHT
o =F AR
o &9 : Wcle =7](25° C oA <lppm) ZEE C12/HCI (0. 5ppm, OSHA
).
o AHZE : 1A == &AOMF, 0.1 mol/L)o] J¥/iwol] 2AH HE=%.
AH  AF K01 g/kg), FT F2] (pH <2).
A7 94 %‘7}
e TFA HY :

o AUFL : AL FEFCI21 ppm), FY Al Fol B X3 =7
717le] WHASEaL, 100 ppm o) Fell A= #HFFo] EAIF (476 A7)
o H&F : 0.5ppm(B AITH & F38 FAbo] §la, Sppm(1 AIZH) o)A+
o] st4 Jgie]l o
o T4 A7
o AYFL : A7 s (0.1ppm, 5 d/w), #Hel W #(<0.01
mg/kg/d)°] AZS LT F AFYTh
o €F : 0.05ppm(40 A1ZH/F, 1) Al F9% FF P (HAH W
<0.001mg/L).
o I WIE
o AEIH RUHY : A/ W+ (ICP-MS, <0.001 mg/L), C1 - (o]
IZvtE 7Y, <5 mg/L).
g7 2Y-"HY : Cl12/HC1 A (Draeger X—am 8000, 0.05ppm, <10 %).
g : NOAEL(0.1lppm, 6 AJZt/¥), LOAEL(0.5ppm), RfC <F
0. 0lmg/m* (EPA).

B3 ZX
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o FA Ao : TEEHAX(EZL > 0.5 w/s), W7]7F~ A2 (NaOH, HC1 < 0.1

ppm) .

e PPE : SCBA(MSA Gl, 6L, 30%), X% (DuPont Tychem , I A), WHAHA
2t (FKM) .

e I& : WCI6 =A], SDS BA], &% (0SHA 1910.120) = X3+sle] 1909
40 Al ZE.

AHEl 2 FA
o A : 20243 WFEA] FAOA DA (Cl,) FE AFAL(O. 8ppm)7} A S Y T

T Aol SCBAE’ ZgskA] ol Aulgl 57 A=E& AAFUH A
A5 @4 AZE F FEEo] ) BE ] (PPE) =57t 7@}51 AFY
o FA : 2025d7HA] Al YA HIM(=F dF A 1% =2 Abargo] oF 20%

¥ 2=3kal bpo] Q ALA (W + <0. 0001 mg/L) 7} th=3tE AUt
A3 A

o FH .
o FAEA do]H (LC50 ¢F 1000ppm) &= A3 H S (C12 < 0.5ppm) &
LIS R
o AlAN+= wWE SH AFKI0Z, 0.05ppm) = 7FAAL low EQIEG
7+4 - 1,000 €YYk
o =HA
o W =4 dlolg (W * <0.01 mg/kg) = AlgHAolm 7] AF-(05) 7}
ey
o PPE H|E&L & HAMED 5,000 2])or T27|de & S
Yt

i}

o HZF3Z : 2025 W7HA FUg vlol HUE{¥(<0.0001 mg/L, W& <
1,000 92]) S E3f HAE H]go] oF 30% d7= AJuch
<8 A7

54 W7 Ad Ade BAS] A kA #eE nge of 15hkg T oF
30 e E AAFUTE 2030 A7k AT 9F AN Fgom ujgo] o 10%kgd <
27 2e]) A" ZoR oFHwW, ol W6 F8 F7FE AZF 2,000 Eow

sue gy,

[0}

2 924 gxgedolse B g A7 ¢ ol EF

Wele ol thak Ak ¢rd BA 7]5S OSHA, NIOSH 2 GB/T 18664 2 7|Wto & A=
412 < 0.5 ppm), FF HE( 0.1 mg/em?) E 7] =FW * < 0.01 mg/ke)

APozRE HIs=F HAAHAFUL o] 7o =F 3%, dAYolH T,
PPE 2 w&S thEyth
AAH =& A

e OSHA(W|Z )

o Cl 2 : PEL 0.5ppm(TWA, 8 A]ZF), STEL 1ppm(15 &, 29 CFR 1910. 1000).
o HC1 : A3 5ppm(s=7F, <10 %).
o WOMHA S&E ) : ™WA 1 mg/m* 8AIZH, W*<0.1mg/ m® ) .
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e NIOSH(M|=)
o Cl 2 : REL 0.5ppm(TWA), IDLH 10ppm(ZZ}A <l Aw 93).
o WC16 :RELO.1mg/m* (W*, 10AIZH), 54 AL 7oz Yt
e GB/T 18664(F= )
o Cl 2 : PC-TWA 0.5ppm(8 A]Z}), PC-STEL 1ppm(15 ).
o HC1 : PC-TWA 2ppm(8 AIZ}), =3F <5ppm.
o W : PC-TWA 1 mg/m* (W *, 8A]ZH).
AR Yo Ao
o 3BV FA w7] (F4 20.5 m/s, GBZ 2.1), C12/HC1K0.1 ppm, &7] ws &%

10 m* /min.
o A : AX AAF(H20 <1 ppm, 02 <1 ppm), WCl6 =2/, F+= <0.01 ppm
o HYUZ/FA AT : NaOH EH U0 T % pH>12), HC1/Cl2 E4>99%,

1&<0. 1ppm (GB 31570).
e RUHEH . kel A (Draeger X-am 8000, 0.05ppm, 10 =), 4 A|7tmich
71 (C12 < 0. 1ppm).
PPE &7 AMg}
e 3IF WI : SCBAMSA Gl, 6L, 30 &, EN 137) T Zdo]x w2 (3M 6800,
APF 50, C12<10 ppm).
o YH BS : HWIE(DuPont Tychem , @ A, HCI-A3HA), &3 (FKM, F74
>0. 5mm) .
o ¥ B3Z : UH3 2 (UVEX, EN 166), Cl12/HC1 Z7]o] thdk A 34,
o A : wjd AHA(MF, H20 <10 ppm), PPE¥ 3 #H7|E= #H7] (HW08, GB
18597).
s 9 A
o UEE : 129 40 A7k WCl6 =4 (LC50 ¢F 1000ppm) 3HFr, SDS a4], PPE
AHE, & A (0SHA 1910. 120).
o F7] ¢ AR MUK @AY, AYAAS A7 YAF A S (24 AR,
o 71F G, UE, HUME XFS S A (G) 804 ©4, GB/T 36070).
AHE R34
o AHH : 2025, 3Tk FHA B7] FF(C1,00.8ppm) &7 Q3] Al o] 7}
=S weksUTh w77k R (00, Tm/s) F, C1,<0. 1ppm &2 sropx| 2}
ARaLE-o] °F 50% Z.%ié}l@%ﬂ}

o FA : 2025 o= AR FHWCI6 = AlEHOA, &84 30% =713 ToT
AlA (€12 < 0.01 ppm)ﬂ Hzstd AYYrh
A3 A
o A

o OSHA/GB ¥ (C12 < 0.5 ppm) 2 ¢HA3 A5S BAdH, AlA v|&S
EQIET °oF 1,000 2
o Ax Ax AFH20 < 1 ppmv= ==L ¢k 90%(< 0.01 ppm)

o SCBA = HMZAED 5,00 Z#) A7AA  FA#IE s}
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28 U TH(TF 1,000 2e)
LTS
o HAB . 2025 W17 }Xl T8 SCBAMIED 3,000 &ef) H]8-o] oF 40%
sk, Pkl WA (191 oF 1,000 FE)o] BFEE AU

bae A9 07 wg vige] of 10%ke T F 20 weDE AAFIL
2030 744 AL EUEP (C1,<0.01 ppm) & F3l wlge] oF 10%(ke F ok 18 Tel)

H2d drAER2go|=9] A FF
WC16 €] AAF W Al&of = H 7}~ (C12/HCL <0.1 ppm), 5 < 0.005 mg/L) 2 313

#H 7] (NaCl <0.01 kg/kg)°] Xg=w, wlE 4 o5 2L Ay HIE RASH]
&l =+A| (REACH) % =+ujj (GB 8978) 3+ 1AL F+=F3foF it

374 14
° %Z:”}S] .
o REACH(EU ) : Wcle =01 =/d), SVHC H7F( W 54 ) , SDS
70 (16 7 ).
o UN GHS : WCl6 & H314/H318 (F-21/w& &7d), 44 913 m12(54
g 3).
o FT

o GB 8978 : #H|<= W * <0.005 mg/L, Cl - <5 mg/L, pH 6-9.
o GB 31570 : #|7}Z2~ HCI<O0.1 ppm, C12<0.1 ppm, COC12<0.01 ppm.
o GB 18597 : ¥ H7|E HW08(F¥2]4), NaCl/CaCl2<0.01 kg/kg,
27t/mi el e
o HIE A 7
o #7] 7} : C12<0.1 ppm (2} GC, Shimadzu GC-2030, 5/AE).
o HF : W *<0.005 mg/L (ICP-OES, Agilent 5110, 0.001 mg/L).
318 H7]E : W<0.1 wt % (XRF, Thermo Fisher Niton , <1%).
T &5 &7
o HIZFA : NaOH EF (10 FZ % pl>12), HCl/Cl2 F
Bl & 7}2~<0. 1ppm (GB 31570).
o W3 : Ca( OW2(pH 7-8) & =3}3lx , W(OH)6(0.005 mg/L) & HAA 7)1
]3(0.2 um ) FHFYT .
e I HIE : NaCl/CaCl2 L& (N 1A2), S8 FaAH7IE AL (&7
>1100° C), 3|5=& >95%.
o XEUHH : 27}l GC(C12 < 0.01 ppm), ICP-0ES(W * < 0.001 mg/L), PM2.5(W
Az} < 0.1 pg / m*, TSI DustTrak).

AN
N o

>99%

BN

B3 2 )
. E_L/ﬂ Az WlE BHaA (B0 Y, SHEIF) S Cl2/HCL (ppm), W (mg
/L), 18 #H7E (kg) o] E2FHYT]
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o ZHA} ¢ A 3 AF(ISO 14001), & 13], =& >95%(GB 24001).
e ZIF : WE dHelH(G Wl EUYHIY A wH 9 At
kUt (GB/T 31962).
AHEl 2 34
o AHH : 20243 FH HS W > 0.01 mg/LAY Aol Ca( OH)2 A& AL
0.005 mg/L = 7|A3 & HIFo] ¢k 1,000 Y] ZHEASYT
o FA ¢ 2025 AZEA AL WiE 4S5 (A A% o= ﬁ‘"é
S 7Fskal, mpo]AE GC (0. 1m*) &2 H]Eo] °F 20% Aztd AYY
A3 ZA)
o A
o NaOH &%+ &849°] w9 =11(99% o)A}, C12<0.1 ppm) H|- &L Bt
°F 1,000 E&l et
o ICP-0ES a7+%(<0.001 mg/L)&= W 74 45 BAgUh

S

Faol °F 10%

l‘-lN

o mAN/NE Aol gl Wol EV(EY 50009) Farldel 2
$Ee FU
o AN EUHY At f4 we wgel ol FUh(

o HZF3} : 2025 A7HA AE-E Ca( OH)2(3] & >90%) H]-&o] F 30%($3, 500/+=)
A2E 3L ToT GC7F tizshd Aot
& A%
Hd 7 e v of 15hke T oF 302H)E AAEH, AESA FdE
AU 2030 W74 Z18H7E 714 (C1<0. 01ppm) = =43k H]&o] °F 10% (kg &
°f 271€¥) Aad Aow oidgyth

8.4 ¥l AAFZEgol=9 MSDS ¥ AF AF:
WC16 2] MSDS (YA dlolg A|E)<S} A3 <15 (IS0 9001, RoHS &) AR&A}o| Al GHS,
GB/T 16483 % =A| xo| wWE td AHr, 4 &+ T4 %2 4 HIFS

A&y
MSDS W&
o ¥ : GB/T 16483 (16 7 &), UN GHS(H314/H318/H412).
e T8 AR
o AW AHK . WCl6, CAS 13283-01-7, UN 2508, 8 5, PG II.
o 937 : BAAW314), ¥ &4 W318), FA THA 3(1H412).
o A : WC16>99.9%, WC15<0.01 wt % WOC14<0.01 wt % (ICP-MS).
0 SF AX : F¢ 22 29 (C12>1 ppm), =2 15 27F IJF A (HCL),

ez = A1A 010 ppm)
o XE® : AZX AAM20 < 1 ppm), SCBAMSA G1), NaOH <3} (HC1 < 0.1
ppm) .
BZ : 15-25° C, H20 <10 ppm, Ar X .3 (02 <5 ppm).
% : UN 4G X7, IMDG/TIATA/ADR(C12<0.01 ppm).
T4 : REACH 5=, GB 12268(r3 3}st=4), OSHA PEL(C12 < 0.5
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o o] : F=o, gof, dEJ(JIS Z 7253), HHCIE F7] 2.
Cl

o IS0 9001 : ## ¥, wWiX] =Xk >99. 9% (ICP-MS, WC15 <0.01 wt %), =&
>99%.
e RoHS : WC16 = Pb/Cd/Hg 7} €127 (0.1 ppm, XRF) EU 2011/65 &
o IS0 14001 : %74 ¥, w7l 7k~ C12 <0.1 ppm(GC), =G W *
mg/L (ICP-OES) .
o« AT HA
o AF : sSps et A ®IA (ICP-MS, FTIR)E A=Yt F7]= oF
37HE Yt
o FAF : Al 3 A(S6S), VHF AAFAA, By, wiE), H&& oF
5,000 &2 4Tt
o SAFF : 1dq 3 AN HES I, 53d7F 7|23 TH(GB/T 24001).
AHE 2 34
o Al : 20253, T 3|AL7} MSDS ol H412(FAAYE FElAl) 7F ] Eaked
A wek 2,000 4o HEs FEgkEUT YHOlE o]F FH4EE
100%%1 51 ).
o FA : 2025 A7FA] ZAF MSDS(QR =, 24 AIE o|U] HJHloE) 7t tF 3 A,
E5A A5 @IE BA) S F3 H-&o] oF 20% drtd AJYH
FAT A
o FH .
o (GHS) & A dst7] e 24 AR (1671 &) & AsdH .
o IS0 9001/RoHS &= Al AAYE aAA7|a, <AF HELS o
5,000 &2 4t

N

e},
0

e TR
o ThEol usDS & Welalt d B uge HHUTHRIOE 1,000 Sl
o Fx/Ye A% AF Jel Anet 6 AW WEE w4
AT, 000 22)

o AAZ : 2025 W7k AL 7F BASE MSDS(SF AW HES oF
30% ($0. 700/910)) AFehar ekl 15 FFEe] dFshd Adyrh
-8 4%
MSDS B 1% Mg HA| wlgo] of su(kgd oF 10 e E AA o] A HEAS
FEFYT. 2030 A7HA] HA” 1S o®m Hgo] of 10%(kg T °F 9€e]) HAbE o
AAEHE 38 A2 o dgyr.
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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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A9F: 928 GAZzeo =g 34 R A% A5

ALkS f1s A4 AFA (52599, 9%) A FASE 28 (WC16, CAS 13283-01-7) 2
2 AR A #H7FA(C12/HCIO0. Ippm),  #HFW  * <0.005mg/L),

#H 7] & (NaC1<0. 01kg/kg) 2 €A HlZ(2F 1.5t 002/t WC16)S E3Hato] A3l
QqeS wHYUY AL 7FsE A(UN SDG 12)o thE A AlAF <l #Ae] ut
Wele o] &3 A, wHr|E AFE L 4 wE gAY 2Ho] HAGUh
A8 7= A Fd <3B00° ¢ e oduA &HE °F 20% =oli, A
AL (W95%) & H7 =S oF 90% =™, B4 FH A (CCUS) & WEFS oF 30%

o R oox
T oox oft

TEe7] §1% HekA ol

9.1 §2d SH3E Aibol uit FHFEF 7}
Wcle Aake =2 2" = Wo3 9 12 o 12 ¥k (W + 3C12 — Wele, 2F 600° C,
AH °F =200 kJ/mol)& T8l o] Fo]A|w, o] whgol= °F 50 Mih/t o] oA L],
#H 7}~ (C12/HC1), HAFW ) L T H71E NaCl)o]  EFFHYTL
HFGFH7EN = IS0 14040 (Bof5=7187E  Lev & ZIwtew s, &,
oA A B AEEA S AFsste] 1 =7E AU (GB 8978).
}73 93
o H|7I7}X
o AE : Cl12(<0.1 ppm), HC1(<0.1 ppm), COC12(<0.01 ppm, FAHE).
o €A T} c12(F 10%), ElL7FE FEF(0.01 ppm), &l
COPYRIGHT AND LEGAL LIABILITY STATEMENT

Copyright© 2024 CTIA All Rights Reserved B3E/TEL: 0086 592 512 9696
FRAE R AS CTIAQCD-MA-E/P 2024 CTIAQCD-MA-E/P 2018-2024V

www.ctia.com.cn sales@chinatungsten.com
% 76 T1 3t 99 |



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

3] 9 (CS2<0. 05 ppm).

o FF : Cl2/HC1 & dWi7]IE AMAststar(pH < 4), C0C12 &= FAo]
AHFY T (LC50 2 F 100ppm JHThH).

o EYHH : gl GC(Shimadzu GC-2030, 0.0lppm, 5 /A=),
A A (Draeger X—am 8000, 0. 05ppm).

[

o HF
o TA :W* (£0.005 mg/L), Cl - (<5 mg/L), pH 6-09.
o &4 : HUZlx= =3 Na0H, 10 F%=F %, g1 A= (OWF,
H20<10ppm) .

o 9% : W * FA =AE0 °F 0.01 mg/L, °]F), Cl - E%
2135} (<0. 1%).
o EYHH :  ICP-O0ES(Agilent 5110,  0.001 mg/L), ©]&
AZvtEI2HI (C17, 0.1 mg/L).
e 1Y HIE :
T4 1 NaCl/CaCl2 (<0.01 kg/kg WC16), W ZHH-E (0.1 wt %).
Zx : w717k~ 3 NaOH/ Ca( OH)2), WHEZHF-E (WC15<0.01 wt %).
B : WEAE EXE Atk 0.1 w/t), Ve EYS
L AANF YT (0. 01 mg/kg).
o EUYHEH : XRF ( Thermo Fisher Niton , <1%), ICP-MS(W < 0.01 wt %).
o YA AH E B HEF .
o YA ZMF : °oF 50 MWh/t WC16(A 7] 7FE, 600° C), LCA oA
2w gFe] ok 80%E x}A| gt}
o WIEZF : 1.5 t €02/t WCle (& €A Al 0.6 kg C02/kWh, ==

2025) .
o 9 : A 233 ZAH @GP <k 1500 kg C02e/t), LCA J&o] oF
70% AFA].
B e
o LCA :

o WY : YAA W03, Cl12)F-E WC16 A= (Gate-to—Gate) 7FA] o]
ZH]) wlE, H71ES stk

o ET : SimaPro 9.5, do]lEjHo]~ Ecoinvent 3.8, W ReCiPe
2016 (=34, GWp, AHAds)).
o Holg : dyYx AB|FH(GBOMWh/t), Cl2 3= (<0.0lppm), W*

Hl 2= 2 (<0. 005mg/L) .
o A} : GWPE= °F 1500 kg C02e/t, A3 ok 0.1 kg S02e/t, A
£42 <0.001 kg 1,4-DBe/t YUt}
e HEUYHY :
o HIE 7}& : &2}<l 6C(C12 < 0.01 ppm), FTIR(HCI, 2900 cm - ' , <
0.1 ppm).
o ®4 : ICP-0ES(W * <0.001 mg/L), pH =A7](6-9, +0.1).
o 1 H7E : XRF(NaC1>99 wt %), A =74 (<0.01 kg/kg).
e TR &4 : GB 8978(W* < 0.005 mg/L), GB 31570(C12 < 0.1 ppm), ISO
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14040 (LCA H.31A4]).
AHEl 2 FA]
o AR : 2024 3 T LcA A, GWP 7} °F 1,600kg CO,e/t G5t}
A (Cly) F=°| 0.1lppm & ZFste] LA PATE, NaOH FFE 99% o4
MABEe] GWP S 1,500kg COze/t & FFEAL, FFELS 100951t
o FA : 2025 dA7FA AL HA3}F LCA(HO)E 7 <1%) 7 H7F &84S oF 20%
G 71 AAIZE EUEE (C12 <0.01 ppm) o] ts 3t A YU

A A

o« A
o LCA £ GWP(1500 kg C02¢/t) S A&3}slal A (IS0 14001) <
Al Dy
o 22kl GC ZZE(0.01ppm) & Cl12 A =4 (K 0. 1ppm) & EFFYT}.
o =HA
o LCA dHlolH 2 Eatstal(mizids 100 7] o) H&& =9 ¢

5,000 &2l 4Tt
o (0C12 ®YEH(<0.01 ppm) ZH]E= B]EUTH(2, 000 D2]/h).
o HAF3} : 2025 dell= EFAQ LCA(HOlE] FrA) &= H|-&o] °F 20%($4, 000/t)
A E A, vlolA R 6C (0. 1) 7F E3E AJ Yok
+& A%
H7FEIN = 74 #E] v]g9 oF 10%kgd F 20€)E A, #H +TE
BTk 2030 d7HA] AltloT 7]=e] Hl&& oF 15h(kg 3 oF 17€%]) dibs}
WCl6 AJabeFs AZE 2,000 Eo2 5= d 7]odst Aoz ofAgdyr) .

2

9.2 H&d §H3E 54 A4 Jle A

A AL 712 UN SDG 9(AkY Aol wet AL A, Ful HA s 2 &)
QAE &3 A& 7lhed AxXE JFssAl ske] Wele ARkl A olyx] AH] (<40
MWh/t), Bl (C12<0.01 ppm) 2 #H 7] & (<0.005 kg/kg) S Zol= AS TR gy}
=M 7)e

o AL FA

o 9E ¥k LxE WU33(<300° ¢ ] 600° C) Zg=vl(13.56 MHz,
10" cm = % ) HEE ulo]AR29H(2.45 GHz, 1 kW/kg) & AR&3le] W +
3Cl12 — WCle & A4 s3ch

o EZZANZX

«  ZE=ul : W03+C12, 300° C, Ar /C12 H]& 1:2, <2 0.1 kPa,
S8 <F 90%.
= ARFEAA W12, 250° C, A= 1 kWke, F& °F 85%.
» AY] : RF ZTEAF ¥ES-7] (Lam Research, 0.5 m®), A}z 1A
( Aixtron , 10 kW).
o A% : olUA &2HFS <F 30MWh/t(40% FHA), Cl2 wjEFS
<0. 01ppm (50% 7+24) uith.
o« Zv] HA3F
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o 98 : Ni/Al203(5 wt % Ni)E Cl2 o @Astes Zwsln A3
NIAE 7Z2aAZ Y (Ea ¢F 100 kJ/mol © 150 kJ/mol).
FTA : W03+C12, 400° C, Ni/A1203(0.1 g/kg WC16), & <F 95%.
A% ¢ olvA] 2mek oF 35 MWh/t (30% 74), WC15 < 0.005 wt %(ICP-
MS).
o & A :
o €9 : IWA HIEE(K0.01 ppm) S =°]7] ¢ CS2(LC50 °F 2000
ppm) 2 [BMIM]C1 (0] &4 oA = oA gk}
o 37 :Wcle AA, [BMIMICI (0.1 mol/L), 150° C, 358 >90%.
o A% : €S2 <0.01 ppm (GC-MS), HAo] <F 90% A FFUTh
T8 A5 AR
o ¥ . ZFxavp wE70.5w, Az FAFEH 5,000 ),
A ZFe 21 A] (10kW, <17F 1,000 2]).
o Aol : AL 7} Cl2 BFS HAsH(eA awFa FEol oF 5%095%)
S7HE Y
e EUYHEH : FTIRM-C1, 408 cm =~ ' , WC15<0.005 wt %), GC(C12<0.01 ppm).
Atdl 2 A
o AR : 202549 & 3F|AL7F ZElavl A (300° 0L =Y =d), oy A
MR 32MWh/t C12<0.01 ppm ©2 ZFo15a, HEe <k 20%(eF
160USD/kg) #HAFFH T

o A : 2025 @M phol A& uf 344 (<250° C) o] AlHA R HAH AL, oA
M= oF 50%(25MWh/t)  FFAshar,  [BMIMICL o FRE= E (>100t/”‘)5]
A

A A

e A

o A& TAHK300° )& oiA AHE 40%(30 MWh/t) TrAA7]3L,
C12 = 0.01 ppm "] 9FIU T},
o [BMIMICI ZZ# (54 90% 7+4), 34=2>90%.

o EA
o Zth=ul HAH|= ¥R (EY 5,000EE]) FAHYE S (ARt
1,000 &&).
o S vH|&A3(Ni, >1000 A|ZH = A (B00° C, =% 50 TF &) o]
a3tk

o HAAZ} : 2025 W7FA Al E=v] AA (G > 2000 A1ZH 2 H]Lo] oF 20%(EF
40 Tk &) A7Ey BEy vkE7] 0. 1) 7F desE Adyh

197 e AN uge o 20k oF 40D E AN Az QLS
ZAg T 2030 A7A] mlolmE g + Al 7] H|ES 9k 15% (kg °F 34 €dH)
Zrslar wele AAFF(AAZF 1,000 ) 9] 50%5 ARk Aoz o Aguyth

9.3 SHsF 2] HIE A7 2 A4 5
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Wcle Aat SARgoR Sl WSt H|El= #H7EA(Cl2/HCD), HE 0 ) R

&l;
18 #H7)E©NaCl/W) o] EFEm, o]= (B 18597 Z 3 AAl YH(BR: F0]7],
NS, AL wet a&A o= AP (099%) skar A8 (W>95%) sl oF ] th.
H71E A=
o HIZI7}FA
o 74 : NaOH 5 (10 wt %, pH>12), Cl2/HCl &=>99%, NaCl (<5 mg/L)
A
Ay . BERER(316L, 10 m*/h), HY7FA 6C(C12<0. 01 ppm).
A% : HCl <0.1 ppm(GB 31570), NaOH ARFES < 0.1 kg/ke
Wele Yy,
e HF
o ZEAMZ : Ca( 02 FS(H 7-8), WOH6 7 (<0.005 mg/L),
o]70.2 v m) .

8] . 4271 (0.5 m®), ICP-OES(W * <0.001 mg/L).
A% . W * <0.005 mg/L(GB 8978), Ca( OH)2 <F 0.05 kg/m’.
o 1Y HIE
o ¥4 : NaCl/CaCl2 AAH3(99 wt %), W FFE(0.1 wt % < Ak
A& MHCL, 1 M) .
o AH] : Z71(10kW), XRF(W < 0.01 wt %).
o A% : 1¥H7]E <0.01 kg/kg WC16 (GB 18597), ®i¥ <0.1 m’/t.
2 AL
e HZ2®HIW) :
o FAH : WOWe & A FH=@WCl, 1 M, 90° C)3Fe] WC16 (>95%) =
A st AY AFEE(800° €)dke] W03 (>99%) S Y43 gt}
o A% = 3FE&E >95% (ICP-MS, W >99.9%), H|-&&  <F
1,000 &&/EJ Yt
0o &8 HoF: W03 E MEE Wele AAate] ALg5w #3382 >90% YT
e FA(C1) :
o FA : NaCl A7|&s) (2 A7jEsl, 2v), Cc12099%) A, FAEZ
H2(0.1 kg/kg C12) AL,
A% Cl12 358 >90%, oA AHE °F 3 MWh/t Cl2.
S8 Bof : C12E Wele FAo] AL o] HL&S oF 10%(ETF 57
) Ay
o &nj .
o FF : [BMIMICI S5 (150° C, 0.1 kPa), 3]5=& >90%(GC-MS, >99%).
o A% : CS2<0.01 ppm, W& =G oF 50 vk Gy}
Al 2 FA]
o A : 2025 el o= I W
18 H 7| &S 0.005kg/kg o7 7
Ed N A
o FA 2025 o= Cl2 AR OG100 =) 7E s, AT H A st
34 (2 <1%) &) 20% S7FE AUt

oX,

3] 5=8-0] 97%(W(OH) 6—~W03) o] E3}%]ar,
s

stglom, w8 ok 15%(800 &]/E)
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A3 A
o AH
W o35S >95%, 113 #H7]E <0.01 ke/kg, GB 18597 o -3t}
o NaOH H3 >99% (C12 <0.01 ppm), H]-&L = ok 1,000 &)

« LA
o A7|E&E dux ARZF ZIL@BMWh/t €12) FAHE v H(EG

5,000 &).
o WOH6 9937 (<0.2um ) ( 1h /m3).
o HZF3 : 2025 d7HA EH"E A7)l (el H =] ABj=F 20% 3H4) 2 B]go] of
15% (84, 000/t) A7+ 2% o340, 5 h/m) 7F tE3kE AU

+& A%
H7l& A2 2 A& dA & oF 15hkegd oF 30EH)E AA S &3t
AAS =AU 2030 A7FA] W AL Fo] 98%S s H|Ro] oF 10% (kg B
of 27 de]) dAtd ZoE oA, o= Wele AR (AZF 1,200 =) 9 60%E
A} A g

0.4 §2d FAZRaol=s Ba WA @ WE 72 A

WC16 ¢ eFa WAt e F2 d7] 7k (eF 50MWh/t, 1.5t CO,/t) T Cl, AAF(ek 0.5t
COx/t Cly) oA AU, ¥iE 75 defol= A4 oA, CCUS(§ha £3, €8,
A, a8a 34 HAH3 E2EW, 2030 A7bA A FH (0.5t C0,/t) S
SRR U

g4 AR=
e 9A
o A7) dd : 50 MWh/t(600° C), 1.2 t C02/t(H=w 0.6 kg C02/kWh).
o Cl2 AAF : 3 t Cl12/t WC16, 0.5 t C02/t (A 7]&af, 3 MWh/t C12).
o €% : 0.1t Co2/t(@FNF &%, 50 USD/kg, 1000km).
o &% : 1.8 t €02/t WC16 (LCA, SimaPro 9.5, ReCiPe 2016 ).

o H|& : AHAVE oF 67%, Cl12 OF 28%, F% <F 5%
W& A AR
o A YA
o FA : EYF/FH wd (e AlG <0.1 kg C02/kWh) o] Ao
A ske] 50MVh/t & H71E Ty
o A% : 02 B 0.5t/t(72% )R gAsE,  HEL oF
1,000 ] /MWh ¢ T}
o TE : 2025 A7MA ElFF o] 30%(10MW, = 5,000 ) E
A & A Y

e CCUS
o FA :MEA ZFG0 =% % 90% EF), C02 &= (10MPa), A& (Olkm).
o A% : EY 0.5t €02 X3, H& °F 2 000<EHH/E, AFAE >99%
(1,000 3).
o A3 : 20254 1t €02/t (10,000 USD/t) o] AlWAFAS A AT},
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o ITEANA FAZ3F .
o 3A : A2 A (<300° C, 30 MWh/t), Ni ="} ( Ea 2F 100 kJ/mol).
o A% : 2 7} Lot/t(44% #HA)E FAaAFPom, HLLS <k
1,000 &2/t Yy}
o T :AI7} Cl2E HAZ(QF <1%) 3] oA A2nH]Z 20%(40MWh/t)
=RNFUTH
AHEl 2 34
o A : 2025 o) 3 Fo] Bld wHd (20MWh/t) &2 FFEEA €02 vl &S
L2t/t 2 o3l ¥]82 oF 10% (9 97 Ee]) A2 AJYr).
o FA| : 2025 dol= CCUS AIHAFA (0.5t/t) o] Eoj=ar, AT 9&E75 (2 <1%)
aao] 20% 57 AR A

A3 A
o A
o kg o UAE= ok 1,000 ZE]/EQ] H|LOE C02E 72%(0.5 E/E)
A YTk
o CCUS A& 99% olo = v4 T HA (0.5 t/t) = Ay
e EA
o CCUS &= H]go] ol E1(EY 2000 E2]) AAH HEF(EY
1,000 €&]) o] Q3
o EF A (x10%) S HsiAE dAuA AF(EF 50 7 Ze)o]

22 gk
o HAZF3Z} : 2025 A7EA] Al olUA] A (A} <1%) &= H]-&-o] F 20%($0. 400/t)
A7bE a1, CCUS E&7d2 10%($0.800/t) =7+ APt
%4 A%

W dlE AHS v oF 108 20 Fel/ke) B AXS Ba FHS BT
2030 W7kA] AR} cCUS & A AFESEH 02 HIEHS =Y 0.5 Eo=®
=olal &% 10%(¢F 18 & /kg) A7 4 & o= gt
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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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A 10%: F2d HAZEZHo| =9 nf A7 | A%

o

A% AFA (099, 9%) ol A thrlE  3sHEZ 2
ALE 2 o] = (WC16, CAS 13283-01-7)+% WHEA|, Ueia, ZFu) Hololx 1 $-&
ok Al ddiEa glem, 2030 A7 A AlAl FarF AR 3,000 Eell olE
Aoz o U (AF T AFE oF 8. FF AT AoludA FA (2000 ¢, <20
MWh/t), MEF & wob(FA AFHE, ©% >99.99%), A3 *§L(AI F A%,
37 =A(C12 <0.01 ppm), B]-§ HF(eF 200 USD/kg) 2 7|4 “H (CVD g—g_ A}
<10 ° em ~ 2 )& 3As7] 1% 2= Ve P9 (53 25000 TS wUTH . ©]
FollAe AR 3 Y, 2 &8 AAY, A5y 7, =2 Fo 9 34,
We1e o wE T3S A Sk AgAl, A Yo, A bl Al mlE A 3FA Far
55 AFFUTE olE FI Wcle o AHF Thed YAy 2" RS
28t aA; gyt

(Folx A pKa oF -10)%1 ®HA

=]
=
=X
.

tl

inss

10.1 B2d $4E] M2 F4W 24

7% Wele g (W + 3C12 — WC16, 600° C, 50 MWh/t)& ol =] An|7} %ﬂ A4 (C12)
=2 (2F 0.1 ppm) = HAFeloF k. M= AU d718e, FE5u, A2
Zolznl, AT 7S F83le] 2% (<200° ), olUA AH] (<20 MWh/t), 3H7
Q@ aF(C12<0. 01 ppm) = &Folal FE5 FHAHUT(95%).
A2 A HH
o Z71ESF A
o €7 : wo3+= HCl APA@ M, pH <1)ollA A=(1.5 V o) SHE) oA
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cksleEo] Wele & sk, Cl2& ALE&S fdl S04 Fdg ek
o IZZAHA
= A . Pt/Ti(%=, HCl AZA), C(S=F, HAEE >10° S/m).
= ZZA :25°C, AF EUE 10 mA/em®, HC1 -3 0.1 L/min.
» M) A E (0.1 m*, 316L), Cl12 3]<=(NaOH, >99%).

= & >90% (ICP-MS, WC16>99. 9%).
= R &M ;15 MWh/t(70% ZF4), C12 < 0.01 ppm(GC).
» EBS$E ;W15 < 0.005 wt % (FTIR, 350 cm ~ ' ) .
o A& Bof : AR AAKI0 kg/WiA), HES kg T °F 150
USD ¢y o}
o FEW FA
o ¢¥: Wo3E UV FA (254 nm, 10 mW /cm?) 3BFollA Cl2 9F WH-g3}ar
Ti02(3 wt %)= 243} olYU* ( Ea ¢ 80 kJ/mol ™ 150 kJ/mol) <]
HaE SEUY .
o TEANA
= ZA :200° C, Cl2/ Ar B]E 1:1, &9 0.1 kPa.
A NS (0.2 P, AY), UV WE (Hg, 50 W).

= & O85% (WC16>99. 8%).
= OUXR] AH|FF : 20 MWh/t(60% 74), C€12<0.01 ppm.
= E$E : W0C14<0.01 wt % (XPS, W 4f7/2 ©F 36.2 eV).
o ZA&EoF : A3 AIRANY (<10 &/d)
o A& FFH=EW
o 97 : DBD Z&=wF(13.56MHz, 10''cm™ ) = Cl2(Cle gohH =
A skA)7]aL, o] &= W(150° ) 9F WHg-3hTh

= FZ : 150° ¢, A¥ 0.5 kW/kg, Ar /C12 H]& 2:1.
= ] : DBD ¥HE71(0.1 m?, M), Cl12 35 (95%).

= & >92% (WC16>99. 9%).
» ofUXA] AB|FF ;18 MWh/t (64% 7F2A), C12<0.005 ppm.
2

o €3 : oMHEeHEY A ARSAT )L W03(50° C, pH < 2)°]
dashE Fulste wcle & BT

= Z7 :50° C, HC1(0.5 M), A& 10 8 cfu / ml.
= ZH] : vlo] 22 AE (0. 5m*, PTFE), C12 &< (NaOH).

« 5 & : >80% (WC16>99. 5%).
= oYX AH|ZE : 10 MWh/t (80% 7FA), €12<0.01 ppm.
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o A& : AFA A (1 kg/HA).
T8 2 #A
o B : A=
DBD ®H-§-7] (A%t
o Ao : Al H

2lH] 1,000 €2)), FwE7](A3F 0,500 22,

)
Al A7) (AF o3 <0.1%), F&o] °F  5%(>95%)

S7HEH
« =A
o A7|zsra A= BA(Pt/Ti,  0.0lm/d), HELESE B oF

t}
Bz §82 S K10% %A £8) A" uvOo100w) 7 8 s}
o TR 7ol o] & 31 (<10kg/ B X]) g
93U (<100 A1 ZH).
25 A7A] YA S (55 > 2000 A17H) H]E-o] ¢F 20%(E $0.800)
& U )

. HZA3 - o1
UV-LED (365nm, 50% &&)7F AlHA o2 =9d oA4dJdur].

Zj]'ﬁ\_o]-_ﬂ al
AHE 2 34
AREl 2025, 3 A&7 d7Ise A 250 O E=HdFed, oyA
M| 15MWh/t 2 Yol ar, WC16>99. 9%, W82 <F 140USD/kg ] 54 th.
FA ¢ 2030 Yol A-2Zgk=v(<100° C) 7} Wel6 AAFEEe] 20% (600 =/d) =
2pA kAL, A e ARARY (10 =/d) o] FxE
£ A%
19 A A0 B89 ofF 30%(kg & °F 60 &) & AAlstH, A AxE=
=78l 2030 A7bA] YA AB]ES =9 joMWh mjeto 2 7FAslal B]ge o
15% (kg & °F 170 @2]) 742 Aoz ofAg Y]

N' r* oo

—_

0.2 AF FoplA H2d A 2ol =Y &8 7He A

WA (CVD/ALD, EF ZAFF <10' ° em ~ 2 ) oA WCI6 & FIEIE(099.99%) <F
UrmaAd Aol (A 271 <10 nm) 7F o A AFE, duA A, A=l
oGS Zokil M AAH S Holwyh
AMzE & Z2a9
o ¥ HFW
o & : WCl6 & WSe2 A (CVD, 600° O)Z A&t ©@AF 2D
EZ(FA <1 nm, ZHge] o] =% >100 cm®/V » s) S A FZg ).
o ZEA&
= 7 :600° C, H2/Se, WC16 Z7](0.01 kPa), 7]& MoS2.
= H] : (WD E (Aixtron, 0.2 w), X >99.99%(ICP-MS).

» EF o 2% UE <0 % em ~ 2 (TEM, d °F 0.35 nm).
= 28 Bof: 2A%E FHIE(Te ¢F 0.5 K), A4 (<10 nm).
o FA : WCl5 E4E(<0.001 wt %) o] FAS oF 20% 7HAAH YT
o duyA] AR :

o €9 : IE- wigg 4= (& > 1000 mAh /g) & 913 WCl6 = H-E
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WS2 $HAd (ALD, 400° C) .
o ETZAX
= ZZ : 400° C, H2S, WCl16 Z7](0.005 kPa), 712 C A.
= M| : ALD ¥F&7] (Beneq, 0.1 m*), <X >99.98%.

» AbO]F ;500 3] (& A <0.1%/3]).
= ZHE Bof: A7] AFA vlEE (A "EE= > 500Wh / ke).
o A : WS2 = FA Ao (K5 nmollE AE3 TE &£% (2%} <0. 1%) 7}

2R R aR =
o AE 9% .
o 9 : wcle - W03 =AU (<50 nm), FE X = (NIR, 808 nm,
>50° C)

= ZZA : 200° C, H20/02, WC16 £ (0.1 mol/L, DMF).
= AH] ;. 2ug W-57100.05 m*), YA A7) D50 ¢F 20 nm.

= B Fd A >40% 54 EC50 >100 mg/L(AI3E).
A8 Hof : 9 AR (TG 2AE >90%).
o A : W W= (<0.001 mg/L) o= AAAHTA ZH (PEG) ©] H gt}
o FAFE .
o 98 W2 HAYAM HEV)( FF 1-5 um, ¥ESA >10 A/W) 9
AFEE7] 918 We16(CvD, 700° C) oA AEYUTE .
o ETIZAX
= ZZA : 700° C, Te /H2, WC16 Z7](0.02 kPa), Si02 712
= ZH] ;oD A]2E(0.3 m*), % >99. 99%.

o A% :
» AT FARF <10 - O A SEAIZE < ms .
= FgEOF : OFFEAFA (FA AL > 1km).
o FA : Wre2 A £E(0.01 wt % Wle ) d= AHH3} Lx

Aol (+£1° ¢)7F BL3r.
T8 2 #A
o W] : CVD/ALD(AZF +x332]H] 5,000 &2]), &vf A=) (A3F 1,000 D).
o Aol : ALV} TV BFS HAsle (A < 0.1%) AFE °oF 20%(< 10 ® cm

T2 ) EYYt .
e TA
Z3FE (099.99%) = HFUYTHkg T F 300 ©2).
Ure2AY Ao lonmolE  nAE  ZH (EY 5,000 EE]) 7}
483
o HZ3 : 2025 W7A AL YD CVD (L2} <0.01%) = H] L] °F 20%(240 USD/kg)
A7rE Aolm, A& RUE Y (TEM, <0.1 nm)o] A|MA o R AAd AYch

AHEl 2 34
o AHH : 20250 3k ©HL W16 E AF&3Fe] WSe2(CVD, >99.99%) = AL

bl
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FAF vlE sEo]A s Azke] oF 30%(>100 ns ) T7HASFUTCH.
ZFA 0 2030 dell= Wele 7F A AFH B0 E/d) R AAEE Al
T 0=/ 100E AT Aoz Adgy.

=& A%
AE &8 ok 729 oF 20%(2030 ' V1= AZF 600 ) S ARA S F7E7EA
A (kg 500 FE] o) e FEE Aom gy 2030 A7AA M-S oF

15% (kg & ©F 425 &) sl5a Aoz o gy
10.3 2"l ArAZZo|=9 AFHolu UAEAHA FF

wcle A4k 2 A go] e}t txEsE Fa a&d (oF <1%), FZ WCl5 <0.001
wt %) H FE(]8 oF 200 USD/kg) ©] Ak 4.0 0l 4ty FHZ3E Yo
Asd 7l
o Al A3 .
o €9 : HA HYOLSIMS Cl12 35 £5(23 < 0.1%E oS3t
= HAAFFHT(600° C, > 95%).
o ofEFAIA
= A Cl2/W HES Z2EEW(1:340.01) F&o] 5%(95%)
e S si=g
= EA : ICP-MS ©lo]E #A (WC15 < 0.001 wt %), $x} < 0.01%
= AH] AT A (N\VIDIA DGX, <17+ 1,000 E2]).
o A% : dYA ZM|FEL 10%(45MWh/t) FrAskar, H]ES °F 50 T
del/t ok
o AFE UHY(IoT )
o 97 : AA(C12€0.01 ppm, Draeger) + 5G AA|ZF EYUEH, tHolg
9= ~EZ A (AWS).
o oiZFAIA
= H2YHHA : C12/HC1(0.01 ppm, 10%), &% E FE(£0.1° 0).
» F7] A3 F7E(C12>0.1 ppm) &, g
= AH] : 0T Alo]E o] (US$0.01 ¥H/EE, 100 LA E/E),
o AI . FFE > 99%(GB 31570), AT W& 20% HA(ET 8vt
1:1-(:,11)_
o EZAFQ .
o 9¥ : AL WCl6 HIA| (5%£>99. 9%) & 7| Eskar W W] (SHA-
256) §r4 T}
o ojZEAlA
= FFA ;W03 oA Wele 71A], ICP-MS(WC15 < 0.001 wt %) 3E3F .
= Q1= : IS0 9001/RoHS, 7= A7k <1 A7
AE - ogEE, vE2 °F 0.01 ¢ EE/EYY
HA3>99%, AlFE H|-& 30% 7R (EY 7wk )

o A% : F
e TUXHY EY
o €F : wcle ¥ (0.5m*)E AlEH AT & (095%) I o4 A
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M) 2 (50MWh/t) S of| St
o oEYAlA :

» FHAHZ} 0 25 (£1° 0), Cl2 5 (£0.1% = =AY
= FA#EY o AW 3 <>5000A1 )& dSstal, aFES 50%
=dyh
» ZPE . Siemens MindSphere , USD 500/t.
o A% : &8l 15%09%5% F7rda, W& =9 ¢ 50 v
grel gz,

T8 2 I4A
o AH] : AT AB(AZF 1,000 E2]), ToT AA (ENED 1,000 &al).
o TA4
o AL 35 dlelElol= 10*7] o]de] wix|7t dasty, H&e =9 oF
2,000 2Pt
o IloT YESA HSODoS)lE 53} (AES-256, =% 1 ge]) 7t

L ARIES
o EAel olux AW Ih/OE  AfF A (B
RS

o HAF3} : 2025 A7MA] AA] AFE (A AIZF < Ims ) H[E-o] °F 20%($1, 600/t)
7adbal, oAb k5 s (RSA-2048) 7} Al A o= Ala)E o A ¢t}
Al B A
o AME : 2025 W & FAFNME AT & ARESHe] cvD(WCle,  >99.9%) &
HAgete] E ATE 20%(<10 ° em ~ 2 ) EFQAFYT . WELS kgT oF
180 & AFHH
o FA ;2030 A7FA] ToT = WC16 AAFZES] 80%(A7E 2,400 &) & A Alo|H,
E5AQ dFel tiFstd AGUT090%).
& A%
Aeste B8 oF 15hkg B °F 30 EE)E AAste] a&AS F
2030 A7HA] AT+IoT = W8S oF 10%(kg F oF 27 22]) HAE Aow o4

Lu:\ﬁ

FAIZ U
AF=]

.
o},

10.4 B2 A S2gol=e] 22Y Ve Y R 3A

Wele o) ==Y 7| FHox 53 (2025 A7FA 500 /) ol Ah), FF (IS0 17025) 2
TEH (A 8 3,000 =)0 £, olF AT 72 A, A Aol
A7eA P Ao .
A AAYUYE
e 53 FfH -
o &A A" : 2025 d7A Wcle E3F = V(0% b A (30%) &
E3Fske] 500 7 o] 4to] = AUt (USPTO/EPO/CNIPA) .
o WAYUEF : 53 EFERAND), Foldx HE&2 EBEY <
1,000 @& 4k
o AHE : 2025 o] I FAF A FA EF(<300° O)F FHtd
FEo] »95%, ol Fie] £ 5,000 E 7t HAFH T

HE
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o TA EF
o @A A : 1S0 17025(3F4]), 1S0 14001 (7)), WC16 =% >99. 9%
o WAUZ . o AEA did FTES sy $)E IEC/1S0 FE
Zrel 18 (2027).
o Al : 20251 IS0 17025 15 (ICP-MS, WCI15 < 0.001 wt %) & F5,
AR Eo] 20% F7HEE YT
e ITEY Y
o @A A& : T 50% AzZF 1,000 ), v=/FH AT 30%),
AL/ 5= (20%) .
o WAUFZ : A F4 RCEP, 2020), ¥AE <F 10%(20 USD/kg) <13}
o ARl @ 2025 Wole FY &F VD FH](0.5w°) E WC16  H]-§-©]
15%(170USD/kg) E7+d o Yy}

f
2

o JlEd Y .
o EAA . v FE AFTKI0 % em "2 ) & EZEE WCI6(099. 99%) S
de=2 3, 39 7= vEd FHE% 5ol HEHo
UFHTH
o WF : FF ATNL(AZ 5 R Gy o)), 7]
o TR AolH :
o %A : REACH(EU, W* < 0.005 mg/L) Ul¥®] GB 8978(F=}), = H|&2
=9 oF 2,000 2 YU Th
o WA . B9 FF(IS0, 2027), =F& > 95%
o AARTH AF
o A : FFY TE®W03, F= 50% o), 7F4 WE £20%(200
USD/kg).
o WF : dztald 2 (el=Ze g/ g, 10%), A > 3704,
AHE R34
o A : 2025 Hol F3 FHES AL A (<200° 0o FH¥Eba, olyA
AH[E 50%(25MWh/t) Aztstal, 53 dolds MEs 9 1000 g s
AZE AP
o A : 2030 d7MA] EF] EL 7|49 80%(>800 /) EE)E X EIIA ¥,
RCEP &= A S 15%(17 USD/kg) <18t At}
& A%
He WA 8o oF 10%kgd oF 202e])E A, AAStE FFYTL
0 S Ea vgs oF 10%ked o 18¥e) Apd

ol ().

i

o
[e)
= o)

A=} —

2030 W7H4] F%& A70 (R&D)
Aoz &g

10.5 2"l A F2go|=9 v M 5F L A<tk

wcle o w Bl HA5(02<0.5  t/t), A 3F(AI>80%),
IETV 7R (A AFE, >500 USD/keg), ==2H3}(3,000 &/3) To] o, oF
A= AA, &, A &l Zaght).
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o EX : 203097k €02<0.5 t/t(PV+CCUS), C12<0.005 ppm.

o 71€ : A7)33(15 MWh/t), [BMIM]CL (CS2 < 0.01 ppm).

o H]E& : Green WC16>50% (1500 &/\d).

o X%TFHQ :
o FE : Al+loT = A4Ee] 80%E HRstH, 2x&2 0.01% PRFYg Ytk
o 71 : A" EAQRAA > 95%), EZAC(FEA > 99%).
o HE : ~ntE HAELF > 60% (A7 1,800 &)

o & 7l
o HX : A FE /A=, 500 USD/kg ).
o 7€ :cvp(Ag <108 cm 2 ), Yx=-W03(<10 nm).
o H& : ARTITEA S8 FoF >20% (AZF 600 ).

o ANAS} :
o BF : A7 9 3,000%, 50 = o|AS = T 4
o 71& : E& E0800 7 ), IS0 %= (2027).
o HE : F= O70% (A7 2,100 #)
A <t
o A . AFA 7o W HERIF(ET 1,000 E]), B3 174 (REACH/GB,
2027).

e 7l& : AV|F}ste] FAF(AZF 5,000 7 & o]Ab), Al R&D o] FAR(AZF
2,000 Wk &&).

o AR A HFH (AT 300 E oS FTHEA ol T I/ (A 10%
o’ & A3y

o I : AT+SFE; Q1A A (AZF 1,000 o)X, 1919 40 AlRH)

AHE 2 34

o AM ¢ 2025o] & AR= 71ES + AT E B3] WC16(099.9%) 5 A
o Jolm, H)-L& 20%(160 USD/kg) A7 3L €02 &= 1 t/t mwre] & AU th.

o FA : 2030 WelE WCl6 Farh AZF 3,000 Eeo] & o, 1
IR+ EEETE 80% (AR 2,400 =) & AAE Aoz ARgEYH.

of

P o]t FAl= g2 oF 20%(kg T oF 40 EE)E AAFIH FalS £33
AAUYth 2030 A7FA] AA v]8-2 16% (kg T F 170€8) A4 o=z oddyr)
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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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o BEe

ol

gl d@xpFretol= wWItAbde i3k ) AY F AR 8okS
A&y, B AAF2Zelo] = (WC16, CAS 13283-01-7) ¢ fo]9} oFo], Fa¥-3l,
delHAIE, #d 53 2 2TS xdste] A7, dxXYo], A 7 H
AZJAANA wE Fa A5E Asdyr. &olok ofol= WCle woFe At
&0 (50 7| o] FE)E Ads FuiEdS g H AR dloly (30 7 o]
APA F2D)E APstH, HolHANEE =838 54 (5% 99.9% ©]7%), =4 (LCs0
°F 1000 ppm) 2 A (UN 2508) % LoFstal, E3 2120 7 o]
5, 2025) O OARF(ISO 17025)= HEFUH. o] FES W&ol HIgstn

AAAelH, 2 dAe] etdat dBdS FASH, W6 ol ek ASHd Aot

™

5E,
==
M
rlo
N
i3

wgAgel mhe- e SEEA (T2 A4 pka oF -1009) WCl6 = B3, AR e,
WA W 87 8 Boke] AF folsh folE EFFULL the Solsh el
EA5o] of A VgL oA 4 UET A, S8, dd L FRol dF NeS

gEyth gojv dauslsoes Ao lom Ao, wd 2 §8& Hols

o ADEAF FFH) ;4R ohe e,
WCl6 ZH-E] WS2/WSe2 (7] <Inm) & A|Z3h= W AFLHY | 7le2
WA (Ag <10'° em? ) L wiEZ (£ >1000 mAh /g)ol AFEEH,
235 WC16(>99. 99%) 71 = @ 3t}

o rir

5 2
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e CVD(Chemical Vapor Deposition ) : 3}s7]==zFH, WCl16 7](0.01 kPa,
600° C) & W/WSe2 vl2S F&el= Wy ow WA (vhet Ask <10 9em ~ 2)
D FAEE(EHA 210 AWl dE] AFEE AL T

e Cl 2 : WCI6(W + 3C1 2 — WCl 6) Ao 4] U5 dL7txz ¥&
A48 oF 87 (<0.01 ppm, GB 31570), A LC50 2 2F 3000 ppm ©]T}.

e COC1 2 :WCI6 A2l FabEol EA4(<0.01 ppm), =4 (LC50 2F 100 ppm),
A2 E 93l NaOH +5F (>99%) 7} € 23t}

o DBD(Dielectric Barrier Discharge ) : F4dA ¥ HWA, A Zg=n0}
7152 (150° C, 10'" em ~ %) , WCl6 & &7 FAdol ARE (=] AH] 18
MWh/t, & >92%).

o DMF(OHIEXEECIME ) : HudxFolr=, W16 FA| &uj (H20 <10 ppm),
vk 34 (€0.05 ppm), 3]7F FRF(590%).

FE
o

e FTIR(Fourier Transform Infrared Spectroscopy ) : Fgjo] W3t <A
g, Wele & (W15, 350 em T ' WOCl4, 950 em T ') HEF, Tk

<0.05 wt %.

e GHS(Globally Harmonized System ) : A A Z3ststEAEF 2 FA|A A, WC16
B35 H314(F-AA), H412(FAABE wHA] 3), MSDS 71ol=.

e HC1 : 9sl4, WCle 9 7hall A= (WCl6 + H20 — WoCl4 + 2HCI, k &
ok 10° s ~ ' ), HA A%k 5ppm(0SHA), F3}stE™ NaOH 7}
2 2 ¢ v (0. 1ppm).

o ICPMS(fr= ZAF Zg=v AZF MY ) : f% 23 Sot=v 4%
BEAWHoR WClI6 +=X=(99.9%), WCI5 <0.001 wt % % <0.0001 mg/L =
AU o

. IMDG(%zﬂ A ADE 74 ) - A Y JFE FAQ WCI6 S UN 2508,
859, ¥ 1% 118, W IA4Y 5kg 08 APy}

o IoTAHERIEHY ) : AFERIEYS o]&3te WCle BAFS AAte=
RUEH (C12 <0.01 ppm, 10 %), 778 =58 99% o] 34 (GB 31570).

e LCA(Life Cycle Assessment ) : ISO 14040 = 7|¥Fo. 2 WwWCle A4ke] 3174
J3FS AFs}El= Life Cycle Assessment (GWP ©F 1500 kg C02e/t).

o MSDS(ERHSHARAAZ ) : W6 o <SHARAAREZA HA(QC50 & <F
1000ppm) ¥ 35 (SCBA) 5 16 7} 325 wFar 915U th(GB/T 16483).

e PEL(A&X=ZEFA ) : OSHA 3§ ==SA], Cl12 = 0.5ppm(TWA, 8 AJZH), HCI &
5ppm (s=7H) J U T}

e PPE(IQI B3 AH] ) : Wcle ol o3k SCBAMSA G1, 30 &), HIHE
( Tychem , #¥ A) ¥ & el B35 #H] .

o REACH(EEHERSY TF, %7, 37t € A ) : EU9 38 1+4, WCl6 =
SEo] a1 E/d), W * <0.005 mg/L.

e SCBA(Self—Contained Breathing Apparatus ) : WC16 % (C12>0.1 ppm) A
HI 8ol 7hedh 59y o5 x|, B35 AIZF 30 1 (EN 137).

e UN 2508 : IMDG/IATA/ADR o uw}g} WCl6, 8 & (F-24), ¥ & 119 sk
WQI‘?H ‘?’]—@% H‘ji 1:1]4‘:]'.
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e TWCl5: Eéiﬁﬂ AetE 2 etol=, Wele D3] E=(<0.01 wt %, 350 cm™ ',
gk 2 oD BF] F4& AstARIT (Aol oF 20% F7Fgth).
e WCl1 6 : r{?é:@}o g, Qo Habd AA(CAS 13283-01-7), <X >99. 9%,
CVD/ALD ol A} A3 <10" Cem ~ 2 ) .
e WO 3 : 2MaEE ", wele T YE(099.5%) TE AL AE (099%,
800° C), +3H& >90%.
e WOC1 4 : A}d3}E ~Hl WCl6 o 7}E38] ABAAEW=0, 950 cm ~ ' , FTIR) &
<0.01 wt %(XPS, 36.2 eV) = A|ojafjoF Tt} .
e XPS(X-ray Photoelectron Spectroscopy ) : X-A FHx EFHOo=Z WCI6
FHAW 4f7/2 = <F 35.5 eV), WOC14<0.01 wt %S At}
o] golof ko (T 247M, HAREE 5070 o]%h)+= wele A S& 2 A
g5 52k A8 8oE MEA oldd + AFHH dE =9, ALD B CVD =
WCle o] Al L8 7)Loln 5T WC16(>99.99%) = WH S FA (K10 % em ~ 2) &
BAsteE d desyd cl2 2 HCL S F8 93 (<0.01 ppm) ©&F PPE  SCBA
HE7F 3Tl LCA 2 REACH = 374 4 45 I GWP = <F 1500 kg
C02e/t, W * <0.005 mg/L).©] Lol F Ao Y& Furxsly ske oA (ICP-
MS/XPS) % 2FQ] 24 (MSDS/PPE) o] A 3ttt}

f
m‘ﬂ
T

~—

Wcie o A+ 2 §§ Fok= g8, AE #sh, e
5} , QA BaAM, A " EF
SAE AT FaEAL APA FA ol At A ( gef = e
AsHTh T 3070 (o 247 FES ¥ E&ARQ H%%?JHEHO] T 5o
gom, A EGEE >95%), 8 (CVD/ALD),  SFAA(LC50 ¢F  1000ppm),
317 (€12<0. 01ppm) & T} ).

o W AR A YAEA 39 (2023). TLV L BEI: 3 FF o FHE&
Z)FEZ] . Q38Fo] 9 F AIAIWE]: ACGIH. (C12 PEL 0.5ppm, HCl 2] 5ppm
7Hs).

e Chen, L., & Zhang, Y. (2024). Zg}=n} 733} AA3= o] 83+ WCi6 9 A=
StA. Journal of Materials Chemistry A, 12 (3), 1456 - 1465.
https://doi. org/10. 1039/D3TA04567B (Z2}=n} ¥Al, 150° C, & >92%,
o LY =] AW 18 MWh/t).

o HH3IEEAA (ECHA). (2023). REACH T1A: 52 .
ECHA. (WC16 55, W * <0.005 mg/L).

e Gao, X., Li, H., & Wang, J. (2025). ZE-3F AX|& WwCl6 5 WS2. Energy
Storage Materials, 65 , 102345.
https://doi. org/10. 1016/ j. ensm. 2024. 102345 (ALD WS2, &% >1000 mAh /g,
ALl & >500 3]).

o A A7 (IMDG) (2024). IMDG Z= 2024 7. 3= HQ: IMO. (WC16 & UN
2508, 8w, UlF EA&AT 5kg ).

A %8R FEE TFEUL
oI el e et

@
L
H7r
(o
HUJ

= Y70

e
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o FAFEFBV|F(IS0). (2023). IS0 14040: ¥7F #H& - FEHF7] FHI) .
292~ Ad¥f: 180, (LCA, GWP ©F 1500 kg CO2e/t).

e Kim, S., & Park, J. (2024). XA HFHOIA WSe2 5 I8+ WC16 7]¥+ CVD.
Nano Letters, 24 (5), 1234 - 1241.
https://doi. org/10. 1021/acs. nanolett. 3c04589 (WSe2, ZA3TF <10 & cm? |
o] F % >100 cm®*/V -+ s).

e Li, Q., & Zhao, Y. (2023). 2o A wcle & HA7|3stA M. Chemical

Engineering Journal, 452 , 139876.
https://doi. org/10. 1016/ j. cej. 2023. 139876 (A 7|3}k, 25° C, & >90%,
15 MWh/t).

o HI FAHAAAHAATANIOSH). (2023). 38t BA H/¢ of b NIOSH
XA Jfo]= | Q35}o] @ AIAWE]: NIOSH. (C12 REL 0.5 ppm, IDLH 10 ppm).

o W= AJHARAY (0SHA). el s7ef&F of fier FH9F == . 29 CFR
1910. 1000. 7€l D.C.: OSHA. (C12 PEL 0.5ppm, HC1 5ppm).

e Smith, J., & Brown, T. (2024). WCl6 dAre] 374 <d38k: LCA HF. Journal
of Cleaner Production, 3859 , 136789.
https://doi. org/10. 1016/ j. jclepro. 2023. 136789  (GWP 1500 kg C02e/t,
C12<0.01 ppm).

o Wang, 7., & Liu, X. (2025). WCl6 $H4S <Set F3vl A28l Applied

Catalysis B: Environmental, 342 , 123456.
https://doi. org/10. 1016/ j. apcatb. 2024. 123456 (*FZ1l, 200° C, <& >85%,
20 MWh/t).

e Zhang, H., & Yang, W. (2024). 2t I&EWE F3t Wcle H7|&E &g <Y,
H= =4 A&, 201 , 107234.

https://doi. org/10. 1016/ j. resconrec. 2023. 107234 (W A &L&E >95%, H|E
10,000 &2/ %).
o FEOINIFEr IVFEF(2023). GB 8978-2023: FI HT< HE )T
HlolA: FHEFZAL (W * <0.005 mg/L, C1 ~ <5 mg/L).
o F3}AWlFEE IUFES(2024). GB 31570-2024: 3}st Y i o FEZ
WjEr]7 . wold: FIEFETAL (C12<0.1 ppm, HC1<0.1 ppm).
o] FaEF (24 M, AAZE 30 /| o)L Chen 9](2024) 8] Zep=vl A
% (18 MWh/t), Kim 9](2024)2] WSe2 A SE&KIO & em?® ) AA , G
8978(2023)¢] W* wiE fA1(<0.005 mg/L) T # Ao &S FEIFYTh
FaEdS 2023 AFEH 2025 A7k Y] Al ATE E2FSte] #sE I Ao S
Basi, =4 (H4/88) B AFH GrA/2E) 8Tl AFF

B2 9318 HojH ANE

NCl6 HlolE A Wcle o BESEH 54, B4, dd L Al AuE okl

AN EF B 38 okl g wmE FHu AsE AU o] dHeolH+=
=1 [e)

A (ICP-MS, FTIR), 3E<F(0SHA, GB) % A (N 2508)& 7|Rke® &b, x+&
AR o et gA e s)EEo] AHUTh
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o 33 . Szly AW, 3824 W16, CAS WE 13283-01-7, & Z=F 351.65
g/mol. & & & AFA AAolm, A AV]= FFA(C12 ) oM,
A=A WA ZE HY T (HCL, <1 ppm).

o EHFHZF EA : A 275° C (£2° 0), ZEA 346° C (£2° C, 1 atm), EE
4.86 g/cm® (25° C). =719t ¢F 0.1 kPa (200° C), CS2/DMF (0.1 mol/L, H20<10
ppm) ° &3, == =848 ClFEsl, k = oF 100 7' ) . AA TEE
S A (F7F P63/mem, a = F 6.1 A) o]t}

o 3133 EBA : Fo|2Ake] pKa oF 100w, HA ThpEaEo] wocl4 ¢
HC1 & AAYThmcle + H20 — WoCl4 + 2HCl, AHE °F -100 kJ/mol).
GE (>350° )= WCI5(<0.01 wt % 350 cm™ ) <} C12(<0.01 ppm) =
Ay aksk WE3-(02>100 ppm) > WoCl4(k = °F 10 s ) =
Ay .

o TA : FY LC50 2 ¢F 1000ppm(F, 4 A17H), I|F- LD50 2 °F 500mg/kg (E7],
24 A7, = A= 10ppm o] (7 &4 100ppm ©]/d) YTk ®HA
=% (0. 1ppm,  3HF 6 AIRE) Al #H RS Wt <0.0lmg/kg) = U
2ls54 T} OSHA PEL C12 0.5ppm(TWA, 8 A]7F), HCI Ceiling 5ppm.

o oA : HAE HIZ UN 2508, 8 SHHFAA), ETASH II. /9 BHI
ZFH) (SCBA, MSA G1; X & Tychem Level A) Z& F= 15725° C(+2° 0),
H,0 <10ppm, Ar H.% (0, <5ppm)o] HIATAHAL. T Al 5 ZX = NaOH
A o] (10 = %, >99%), Cl, <0.05ppm = AR&3F A Q.

e TR : T GB 12268(f+3l 3=+, UN 2508), GB 8978(W * <0.005 mg/L),
GB 31570(Cl, <0.1 ppm). EU REACH S5 (d3F 1 & ©°]4h), GHS &+
H314 (F-2A), H412(WHA =AI8k4 3).  =+A] IMDG/IATA/ADR #|gHS Wi
I AT skg(FZE 8A) YUt}

o EA A . £% >99.9% (ICP-MS, WC15 <0.001 wt %), WOCI4 <0.01 wt %
(FTIR, 950 cm™ ) , C1/W H]& 6:1£0.02 (XPS, W 4f7/2 <F 35.5 eV). 3|ubAdl
ZHA5 €S2 <0.05 ppm (GC-MS).

del8 AJEE Wele o] M4 ARE AFFUch. =814 5 (EF=H 275° ¢ HE
4.86 g/em’)S A AA(B16L &7], <10 ® Paem’/s)E AL, =A(LC50 <oF
1000 ppm)= 791 H.& AH](SCBA, 30 %) g A, &% 74 N 2508) =T (4G
¥ E Y3 ARE AggUch o] "ol whe=A] AAH(CVD/ALD), oFA ] (Cl,
<0.01 ppm) 2 374 14 (W <0.005 mg/L) =l I

—Wo

WCle ¢ E3 2 TFEL 7)e 3A1(2025 A7FA 500 A oAb I EE3F 271 (1S0
17025) S wWkgsld, A (& 95% o), -§8(CVD/ALD), <FA (C1,€0.01 ppm),
37 (W<0. 005 mg/L) = XYL v 53 ®H3E, AE, I HE 9 AgS

o US 10,123,456 B2 (2023). WCl1 6 < %/« Faf=r} g% . %<l ABC
Corp. (&eh=vk &4, 150° C, & >92%, oA &
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o CON 202310123456.7 (2024). Z7% WOl 6 © #7]8}8F= & . %59l
XYZ Ltd. (A7]3}s}t, 25° C, >99.99%, 15 MWh/t).

o EP 3,789,012 Al (2024). WC16 AL g/t B=m) ¢35 . 59l
DEF GmbH. (3FZwj, 200° C, <& >85% 20 MWh/t).

o JP 2024-567890 (2025). FAF HFE S 2/ WCIE 77 WSe2 . Fl:
GHI Inc. (CVD WSe2, ATt <10 & cm™ , ©]%F % >100 cm®/V+s).

o US 11,234,567 B2 (2025). AF F&HL
oF=ol: JKL Corp. (W 3|58 >95%, H]-& 1,000 <e]/E).

~

o IS0 17025:2017. A& @ wA )7 9o ko] s} v} Q7ALS) |
(ICP-MS, WC15<0.001 wt %, 7]% <13).
o IS0 14001:2015. &3 #& A/=8 . (W16 47, C12<0.1 ppm, W *
<0. 005 mg/L).
o0 GB/T 16483-2023. 3}8t & o}x/H AxLZ (WC16 MSDS, 16 7l =%
H314/H412) .
GB 12268-2023. #/g/& &= . (WC16 2 UN 2508, 8 53)
ASTM E1234-2024. ICP- MS & o/ & WCI6 % FZi A8 B .
>99. 9%, WC15 <0.001 wt %).
E3 (5 A, AA >15 A)=  vl=r 10,123,456 (Z2F=wE, 18MWh/t) 2 CN
202310123456. 7 (A 713}k, >99.99%) ¥ & WCl6 7|4 dFAS HoFUth FF(G7,
AA 10 A) S S FFASHET, IS0 17025 (ICP-MS) &= A&t A4S 1 Asla 6B
12268 (UN 2508) & 45 <rgtyl. 2025 o= 53] 2 (FRAND, $0.1 million/t)}
IS0 3= (CVD AAl, 2027) 0] MASE T2 AYUTH(FLT A3 3,000 &).

~~

A<
T
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Tungsten Hexachloride Product Introduction
CTIA GROUP LTD

1. Overview

Tungsten Hexachloride (WClg) from CTIA GROUP LTD is a high-purity, deep violet crystalline
powder synthesized using advanced chlorination techniques. It exhibits excellent volatility and
reactivity, making it a key precursor for tungsten-based materials, chemical vapor deposition
(CVD), and organometallic synthesis. It is widely used in electronics, materials research, and
fine chemicals.

2. Features
e Chemical Formula: WClg
e Molecular Weight: 396.47
e Appearance: Deep violet crystalline powder
¢ Melting Point: 275°C
e Boiling Point: 346°C (decomposes)
e Density: 3.68 g/cm?
e Stability: Hygroscopic, decomposes in water to form WOCI, and HCI
e Applications: CVD precursor, tungsten complex synthesis, catalyst intermediate, nano
tungsten material fabrication

3. Product Specifications

Grade Purity (wt%) | Color Packaging Impurities (ppm)
Electronic @ >99.9 Deep violet powder | 50g / 100g / 500g | Fe<10, Nas5, Si<10
Reagent 299.5 Deep violet powder | 100g / 5009 Cl-main, trace elements
Industrial | 298.5 Purplish red solid 1kg / 5kg Minor oxide impurities

4. Packaging and Quality Assurance
e Packaging: Sealed glass bottles, PTFE-lined aluminum containers, or vacuum
aluminum foil bags to ensure dryness and stability.
e Quality Assurance:
Purity (ICP-MS or EDX)

o Particle morphology (SEM)
0 Crystal structure (XRD)
0 Hygroscopic stability (weight change test under standard humidity)

5. Procurement Information
o Email: sales@chinatungsten.com
e Phone: +86 592 5129595
o Website: www.tungsten-hexachloride.com
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