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ReF6 supply according our  
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1. Bare Substrate
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1. Bare Substrate

2. Substrate with CVD 

coating
Spot temperature ~3000°C

Trace temp.  ~2000°C 

Bulk Temp. ~1000°C
Refractory and High Strength Materials : 

o W, Re, Mo,

coating

3. Coating after 

grinding
Bulk Temp. ~1000°C

High Rotary Speed : 10 000rpm
o W, Re, Mo,

o Graphite and Carbon Fibers Composite
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ReF6 Specifications

Molar Mass 300,20 g/mol [1]

ReF6 Purity

Reaction

Diffusionadsorption

By Products

Desorption
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HF
WF6 ReF6

H2 N2

Pyrometer

Mixing PanelMolar Mass 300,20 g/mol [1]

Appearance Yellow Crystals [1]

Fusion Point 18,5°C  [1]

WF6(g) + 3H2(g) ���� W(s) + 6HF(g)

Target Surface

W-Re CVD coatInduction 

Gas Cabinet

Fusion Point 18,5°C  [1]

Boiling Point 33,7°C  [1]

Density 4,94 g/mL [2] WF6(g) + 3H2(g) ���� W(s) + 6HF(g)

ReF6(g) + 3H2(g) ���� Re(s) + 6HF(g)

Thermally activated reaction :
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W-Re CVD coatInduction 

Heater Graph. / CFC / TZM 

Substrate

•Direct synthesis :  

Re + 3F2 → ReF6
Yield <80% [3] •2 steps synthesis : 

(1) Re + 7/2F → ReF à 300°C
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 Vacuum pump

W-Re Layer

(1) Re + 7/2F2 → ReF7 à 300°C

(2)  6ReF7 + Re → 7ReF6 à 400°C
Yield ~100% [3]

[3] V I Vybyvanets, AV Kosukhin, AV Cherenkov and GS Shilkin; REES2015, IOP Conf.series Materials Science and 

Engineering 112 (2016) 012041

o The tungsten coating is deposited in several successive layers

with rhenium interlayers.

Between each W-layer, the system is cooled to release

W-Re Layer
oReactor designed and assembly by 

Acerde i.e. equipment usage without IP 

ReF6 Reactor

o Between each W-layer, the system is cooled to release

thermal stresses. (Patents FR2962591 and FR1451695)

o The interface between each layer will stop to the cracks

Acerde i.e. equipment usage without IP 

restrictions

oAll developments (machine, software, 

recipe,…)  are under Acerde’s IP
o The interface between each layer will stop to the cracks

propagation

o Rhenium-multilayer system is a barrier against carbon

thermal diffusion for high temperature applications

Sectional view of a coating 

made of several W-layers 

with Re-interlayers

recipe,…)  are under Acerde’s IP

oF2 and F2/N2 delivery system (Solvay)

oMonel made cylindrical Furnace with 
thermal diffusion for high temperature applications

Multilayer system

with Re-interlayers

o Re interlayer provides diffusion bonding of W-Re CVD layer

o Accomplished during existing outgassing process

oMonel made cylindrical Furnace with 

temperature regulation up to 600°C and 

pressure up to 2.4bars

oProducts trap with temperature regulation Multilayer system

Re barrier

CVD W(Re)

o Accomplished during existing outgassing process

o Patent US-2015-0248988-A1
oProducts trap with temperature regulation 

from -180°C to +120°C for both trapping 

Fluorides and ReF6 purification

oSolid trap and LN2 trap to eliminate 

Multilayer system before Sintered W(Re)PC display

oSolid trap and LN2 trap to eliminate 

exhausted fluoride compounds

o1kg of Re powder consumption by run
Multilayer system before 

carburization

Sintered W(Re)
Before Outgassing After Outgassing

PC display
o1kg of Re powder consumption by run

o In situ IR spectrometer for gas analysis

oAll parameters are monitored trough a 

OPTO22 controller with a PC display Acerde Products Portfolio

o Reclaimed  TZM and Graphite brazed target

o CVD graphite Target :

Cold Trap
OPTO22 controller with a PC display

oCustomable automatic recipe 
Acerde Products Portfolio

o CVD graphite Target :

o CVD Carbon Fiber Composite Target

o Special Parts

Schematic of the reactor
IR Spectrometer CFC X-rays target

ConclusionConclusion
o Acerde has designed and built his own Fluorination equipment to supply his

own demand of ReF6

o ReF production capability has to be 1kg/montho ReF6 production capability has to be 1kg/month

o ReF6 is used for CVD

o Acerde’s CVD reactor has been develop for special Applications like X-ray

W 100µm

o Acerde’s CVD reactor has been develop for special Applications like X-ray

targets

o Actual anode capacity is 1000pcs/year and We plan to multiply by 2 the

capacity during the next Year
Reclaim and graphite X-rays targets

ACERDE also realized W-deposition experiments

on CFC bricks for WEST Tokamak first wall CFC brick with W-coating for first wall

capacity during the next Year

o Possibility to use the reactor for other metals fluorination like Mo or Ir, that

can have industrial applications with CVD
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