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Overall Objective Previous Accomplishments Results

. : : : : Test Matrix for Samples Undergoing a 2000 hour Soak at 850 °C
Develop, optimize & validate an inexpensive manufacturing

process for coating metallic SOFC interconnects with Co and Mn.

Test Matrix for Samples Undergoing a 500 hour Soak at 800 °C

Current density (mA | Forward On-time | Reverse On-time Off-time Frequency Exp’t Time
% Co Composition %> Composition Trial No. | Temp (°C) cm?) (mS) (mS) (mS) (Hz) (min)

Sample No. | Deposit Thickness (um) | Before 800°C Bake | After 800 °C Bake 1001 30 200 9 N/A ! 100 838
1002 30 150 9.7 0.3 N/A 100 7.7

332 3 65 40 1003 50 150 9.7 0.3 N/A 100 8.1

I nt rOd u Cti on 333 7 65 40 1004 50 200 9 0:3 0.7 100 5.6

1005 70 150 9 N/A 1 100 5.2
1006 50 200 9.7 0.3 N/A 100 10.6

334 10 65 40
335 3 80 85
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Under funding from the Department of Energy, Faraday Technology (sputtr coate & “__‘*:-._ i \ TR e R -\,, R Ry [l
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The FARADAYIC Electrodeposition process
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Electrodeposition The FARADAYIC Process ASR at 800°C
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Photographs of 4”°x4” planar interconnects electrodeposited with Mn-Co alloy coatings exhibiting varying
Crystal Structure After 500 hour degrees of spallation after undergoing a 72 hour post-deposition thermal treatment at 850 °C. A) 2002,
) ) Thermal Exposure extreme spallation over the entire sample, B) 2005, moderate spallation at the top and right edges, C) low
Hydrodynamic The approp rl?te Wa.vefo.rm can alter the thlckness ot @M P spallation near the center and D) no visible spallation
Diffusion Layer of the pulsating diffusion layer and effectively S Distance um) 3
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focus or defocus the current distribution to create r "
non-uniform or uniform deposition respectively.
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Economic Analysis

., Dlectodynamic | ¢ Nficroprofile: Diffusion layer thickness surface

¢, Diffusion Layer : . . . . . .
N roughness. Mass transport control results in a Processin g Eq uipme Nnt Current cost analysis of coating process based upon batch manufaf:turlng of 1,600,000
non-uniform current distribution. plates per annum at a cost of ~$1.23 per 10” x 10” coated interconnect.
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Electrochemical Cell

(%) @ Plating Line
. Based upon Faraday’s electrochemical cell design that facilitates uniform flow across the surface %) W Water
The FARADAYIC Electrodeposition process... of a flat substrate (US patent #7,553,401) @2%) O Labor
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1% W Cobalt Sulfate

 Enables control of coating uniformity for flow field patterns Flow | 4§ | ) B Managnese Sulfate
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» Maintains fast processing times to enable high throughput i i/ , % B Ammonia. Sultate

manufacturing

« Is an inexpensive manufacturing process for SOFC N Ty - T Tl Conclusions/Future Work
interconnect coatings L R ] Al |1

* Enables alloy composition control

Conclusions

apoype)

* FARADAYIC Process allows for non-line-of-sight deposition of a wide range of compositions and surface
structures using a single plating bath
« Initial ASR and crystallinity analysis showed that the as-deposited thickness/composition had little effect on

Milest . ' 2 :'_ = . | performance after a 500 hr heat cycle
Hnestones _ — & - * 3um thickness is capable of minimizing Cr diffusion for 500 hr testing

Fiscal = d P 3 | * Based on batch manufacturing, the DOE’s high volume target of 1,600,000 plates per annum at a cost of
I5ca Title anne_ ercent - T N ~$1.23 per 25 x 25 ¢m interconnect
Year Completion Complete ' B -

Future Work

2011 1. Design/modification of 10” x 10” electrodeposition cell | May 2011 100% T B L ] o j AL * Determine plating parameters effect on chromium and oxygen diffusion
S - * Determine plate uniformity over large area flat T441 substrates

2011 2. Long-term high temperature, thermal evaluation September 2011 33% . P 7" N\ _ . f-_‘-_ : | * Verify dual-sided plating flexibility
' = J « Coat pattern interconnect

2011 3. Process development for 4”°x4” planar interconnects September 2011 15% ' I - : ' — Demonstrate coating uniformity and composition
N ; e * Testing in single cell and short stack SOFC systems

2012 4. Process development for 4°x4” pattern interconnects June 2012 0%

Modified FARADAYIC Electrodeposition Cell for coating patterned interconnect substrates ranging Acknowled gemen ts
2012 5. Long-term on-cell performance evaluation August 2012 0% in size from 17x1” to 10”x10”.
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