SilcoTek Corporation
Coatings For Anti Coking And
Fouling Resistance

Information, Questions and where coatings
are being used
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 The process and the coating
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e Conclusion/Future Product Development
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Vision

e “Easy” Button for customers needing
coating
— Work together to identify repeat items

— Have these items ready for customers to
order

— Working with suppliers to figure out a
method for having product ready

— Stock, Consignment, Drop shipping, etc.



Questions

 What is the maximum tubing length that you
can work with

Straight lengths: 6 footers (Coat internal &
external)

Colled tubing: Up to 2000 feet (Coat Internally)
Can coated coll tube be straightened to produce
20’ sticks?

Is every valve sent to you disassembled?

Yes, the process temperatures would
compromise any lubricants and seals inside of
the valves.

Also, to properly clean all the components



Questions

 What Is the time frame we can use to give to
customers If we send a valve to get treated?
— 10 days from the time of receipt

— |Is there enough demand to predict some repeat
items that can be stocked or consigned?

— Can factory hold inventory? We're trying on our
end.

* |s the process different now with the company
name change or is it the same?

— Same coatings and people
— We will be more flexible now that we're focused



Questions

 What is new with your company since the last
time you visited us?
— We've become an independent company focused
on coatings

— New brand names
» SilcoNert for inertness (1000 and 2000)
 Silcolloy for corrosion

— More people, 17 dedicated to customers &
coatings

* Are the lubricants replaced after the parts are
treated?

— No



Questions

* Where do you see industry going with these
special materials and processes?

— As the need for knowing what’s in streams
Increases, there will be more demand

Sulfurs

Mercury

Ammonia

Corrosion

Low level alcohols and other impurities

— More methods specifying need for coatings

— Working with suppliers to offer coated products as
stock items

— Growing volume of NeSSi systems
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Questions

 Are there certain industries that are moving
more quickly than others with the sulfinert
process?

— Refining, the most mature and familiar with the
coating: Rule 1118 coming

— Concern for Mercury, gas wells

— Power generation growing quickly (coal fired
power plant stack monitoring)

— Off shore applications, can we provide the
Inertness and corrosion resistance. Need 20’
sticks coated inside and outside



Questions

 Is pressure and temperature affected
when the part is treated?
— Pressure ratings are still maintained

— Maximum temperature rating of coating Is
450C.

— There are coatings that can be applied for
use up to 600C on stainless



APPLICATION MARKET AREAS ™™

AREAS "

- nalytica

e SilcoNert: Inertness :
(Silcosteel, Sulfinert/Siltek) Phar_maceuucal
_ Sulfinert = SilcoNert 2000 ; Environmental

» Silcolloy: Anti-Corrosion Petrochemical

(Silcosteel-CR) Chemical
Process

 SilcoKlean: Anti-Cokin S
(Silcosteel-AC) Semiconductor/Research

e SilcoGuard: Ultra-Hig
Vacuum (Silcosteel-UHV)

Automotive



Presenter
Presentation Notes
Silcosteel (original inert coating)
Sulfinert/Siltek (most advanced inert coating) available through Swagelok.  Sulfinert/Siltek is used in sampling, instrumentation, gas chromatography consumables, process monitoring, emissions monitoring, oil and gas production/distribution and refining.
Silcosteel-CR (corrosion resistant coating) used in acidic corrosion environments.  Recommended for chloride corrosion applications such at marine/salt corrosion, HCl exposure.
Silcosteel-UHV (low out gassing, ultra high vacuum coating) developed for high vacuum environments where high pumping speed is needed for improved productivity.  UHV coating will allow up to 14x faster pump down.
Silcosteel-AC (anti coking coating) developed to prevent catalytic coking in high temperature fuels and lubrication environments.  Silcosteel-AC will reduce carbon build-up by 8x.



Brand Names

e SilcoNert 2000
— Used to be Sulfinert and Siltek

e SilcoNert 1000
— Used to be Silcosteel

e Silcolloy 1000
— Used to be Silcosteel-CR
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Basic Manufacturing Process ™

* Recelve items
 Document — digital, customer contact §

e Clean
— Standard: caustic ultrasonic bath, 2 systems
— Custom: solvation via other means

 Chemical Vapor Deposition (CVD) Process
— Vacuum |
— 400°C
— silicon-based deposition

e Clean

 Document — digital, customer contact

o Pack, ship
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Presentation Notes
Parts are received and inspected.  Customer is notified of part receipt.  Parts are cleaned in an ultrasonic bath and queued for treatment.  Batch CVD process ovens heat parts under vacuum.  Semiconductor gas fills the oven chamber coating the parts.  All surfaces exposed to the process gas will be coated.  Restek cannot mask select areas of a part due to the high process temperatures.
After coating, parts are cleaned, inspected, packaged and shipped.  The customer is contacted regarding order status and shipping.
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Properties

 Max operating temp.
450C-1000C: SilcoKlean 1000

 Hardness: Equivalent to stainless steel

e Thickness
—0.1um+
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Coating Capabilities: Substrates

e Tubing:
—0.004”t0 0.5 ID
— 2000+ ft. continuous lengths

« Complex geometry parts (inside and out)

— Fittings, valves, frits .Y

%

— Block manifolds, sample vessels #@? &
k

— custom parts ¢


Presenter
Presentation Notes
Restek is able to coat continuous lengths of tubing of +2000 feet.  Custom components of complex geometry can be coated.
Fittings, valves, frits can also be coated.  


Substrates Which Coat Well

e 300 and 400 grade stainless steel
e High carbon steel
e Titanium

e Ceramics

* Borosilicate glass
* Inconel®
 Hastelloy®



Presenter
Presentation Notes
Restek coats most common steel alloys, along with borosilicate glass.  
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Substrates with Issues

* Nickel / Nickel plating

e Aluminum*

« Monel®

o Copper

e Brass

e Gold and Silver plated components
 Chrome Plated components

e Magnesium

e Elastomers

e No Bases!

*heat-dependent


Presenter
Presentation Notes
Pure nickel and copper cannot be coated.  Copper alloys cannot be coated  but Nickel alloys can be coated.  Most aluminum alloys will soften when exposed to our process temperatures and are not recommended.  Some applications using 6061 aluminum may be coated.  Elastomers cannot be coated due to high process temperatures.


Driving \Innovation

Conclusions/Future

« Continual process improvement and new product
development for coatings:

— Improving the hardness of coatings
— Improved corrosion resistant coatings

— Hydrophobic surfaces for moisture sensitive
applications

— Protection of high nickel alloys such as Hastelloy®
and Inconel®

— Hydrogen embrittlement resistance.
— New generation process systems on line in FY0S8

« Additional manufacturing capacity |
— New manufacturing facility!
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Presentation Notes
Restek is in the process of designing and building a new manufacturing facility.  All manufacturing operations will be consolidated into one facility.
Restek is installing a significant amount of additional coating capacity.  Additional capacity will be available by mid 2007.
Restek continues to develop new coatings.  Improved hardness and corrosion resistant coatings will be available in Q4 ’06 or Q1 ’07.
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