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VpCl SYSTEM APPLICATIONS

Cortec Electricorr™ VpCl aerosol productsand Cortec VpCl
emitting devicesaredesigned for use ininterior enclosuresthat
arecovered, closed or sealed. Cortec'sVpCI technology
providesmulti-meta protection against rust, corrosion,
oxidation, and tarnishing. Cortec'sVpCl Protection system can
be used in both indoor and outdoor confined space
applications. Length of protection dependson integrity of
sedling and atmospheric conditions.

VpCI SYSTEM PRODUCTS

- ElectriCorr™ VpClI-248 Spray (Non
flammabl e Inhibitor/Cleaner Antistat CFC Free)

- VpCl-101 Emitter Strip (protects 1 Cubic Foot
Enclosure)

- VpCl-105 Emitter Cup (protects 5 Cubit Foot
Enclosure)

- VpCl-111 Emitter Cup (protects 11 Cubit Foot
Enclosure)

-Corrosor ber (Hydrogen Sulfide scavenger)

ElectriCorr VpCl-248 Cleaner Corrosorber Cup
- Non-flammable e Absorbs corrosive gases
- Doesnot alter eectrical resistance . -lrreversiblereaction
0-; = - Protects el ectronic/dectrical contacts el - Non-toxic
Liecrriore 3 i / -Superior performance against
i Faciras Fast drying | perior perf _ CY
-Non-conductive Hydrogen Sulfide
-Excellent dleaning action - Changescolor asitisused up
- Quickingdlation

VpCl Emitter Cup 105/111
- Oneway Tyvek release membrane -

- Nitrite, silicone, and phosphatefree
- Economical protection
- Long-lasting protection

VpCl Foam Emitter 101

- Patented VV pCl impregnated foam
- Continuous corrosion protection
- Non-toxic

- Non-.toxic . - NSN #6850-01-338-1392
- anmS(tjdlaﬂon - MIL-B-81705C
-Noresidue

- FDA & USDA Approved



VpCI Field Application Recommendations

Electricorr ™ VpCl-248 M ethod of Application -

e Apply Electricorr™ VpCl-248 by lightly misting
theentireinterior surfaceor surfacestobe
protected.

e Applyina®“Z’ pattern while mistingtoavoid
running or sagging.

e Itisrecommendedto apply 30 cc of
Electricorr™ VpCl-248 per cubicfoot (1,059
cc/ m3) of interior spaceto be protected. Coat
product toafilmthicknessof 0.25-0.5mils
(6.25-12.5 microns).

* Allow 15minutesdry timebeforeaffixing
emitters.

VpCl EmittersM ethod of Application -

Ensurethe surfaceto whichthedevicewill beaffixed
isclean and free of debris.

» Ped off theprotective ped strip from the bottom
of thedeviceand attach it to the clean surface.

e Ingal emittersper specification:
VpCl-101 -1 cubit foot protection
VpCl-105-5 cubic feet protection
VpClI-111 - 11 cubicfeet protection

* Devicescanbeingtdledinany position.

» Iftheenclosureisnot totaly artight, or if the
accessdoorsare opened frequently, replacethe
emitter devicesasneeded.

e Under periodsof heavy maintenanceitis
recommended to spray theenclosurevery lightly
with Cortec® Electricorr™ VpCl-248.

» After application, cover, close, or sedl the
opening totheinterior of the panel or enclosure.
Anairtight seal isnot necessary.

» Protected surfaces should be contained inaway that
preventsdirect exposureto rain water spray, etc.
Occasionad opening of enclosure for brief periodswill
not adversely affect protection.

* Record datewhen productsweretreated with
Electricorr™ VpCl-248 and emitter productsand
attach dated marker to protected enclosure, box or
container. Depending on atmospheric conditionsand
integrity of sealing, check condition of product at
intervalsof 6and 12 months. Reapply asconditions
warrant.

Corrosorber Method of Application -

* In environmentswhere Hydrogen Sulfideispresent, use
Corrosorber inaddition to emittersto absorb and
scavenge Corrosive gases.

* Pedl theprotective strip from the bottom of the
Corrosorber and affix to clean surface.

»  When Corrosorber needsto be replaced, the powder
insidethe cup will appear brown.

Removal M ethod:

Unlessstated in the procedural steps, Electricorr™ VpCl-
248 and emitting productstypically do not requireremoval
prior to product use. If removal isdesired, removewith
solvent suitablefor eectronics.

Precautions:

Whileapplying Electricorr™ VpCl aerosol product,
observethe accepted good practicesfor working with
chemical liquids. Maintain adequateventilationinwork
areas, wear suitablerespirator, and hand and eye
protection. Do not use on energized equipment



ASTM D-1748 (Humidity Chamber) Test Results
No Protection vs. VpCI Protection

Electricorr V

ASTM D-1748 Standard Test Method for Rust Protection by Metal Preservationinthe Humidity Cabinet

Thistest method isused for evaluating the rust preventive properties of meta preservativesunder conditions of
high humidity. One circuit board wasleft untreated (Control) while the other wastreated with Electricorr
VpCl-248. Thetwo boardswerethen suspended in ahumidity cabinet at 120 degreesF (48.9 degreesC) for
aperiod of four weeks. Thecriteriafor passing or failing thetest isthe sizeand number of rust dotsonthetest
surfaces.



Cortec Technical Support

Emitting Systems - Common Questions

1. What isan “ Emitter” ?

Emitters are devices (cups, foams, films, bags, etc.) which
contain special compounds called VpCls (Vapor phase
Corrogon| nhibitors) which evaporate (emit) into thesurrounding
enclosureor package. Thisismuch likewater asit evaporates
but it takes place over monthsor yearsinstead of minutesor
hours. Cortec generally refersto Emitter sasthose products
that areindividually packaged, suchasour VpCl-101, VpCl-
105, VpCI-111 or 1-MUL pouches and used in single
applications. However, our VpCl-foamsand filmsare often
used in the same manner. Ingeneral, most Cortec products
contain VpClsand will act asemittersalthough they are not
normdly caled emitters.

2. How areEmittersUsed?

Emittersare used to protect enclosed metal componentsfrom
corrosion by placing oneor more of the devicesin acontainer,
packageor other enclosure. Thisincludeselectronicscabinets
of al types, computersand other €l ectronic devices, electrical
control boxesused for plant equipment, control boxescontaining
relaysand switches, el ectronic gear aboard shipsand airlines,
tool boxes, spare parts boxes and storage units, fuse boxes,
telecommuni cationsdevices, andytica equipment, gun cabinets
and any other enclosurethat containsmetal sthat might corrode.
They are also used extensively in shipping containers and

packaging.

3. How Doesan Emitter or VpCl Work?

The chemicals (VpCls) which vaporize into a package or
enclosure are usually ablend of several special compounds
that form avery thinlayer, only afew moleculesthick, onthe
surfaceasthey interact with al metaspresent. Thesechemicals
areuniqueinthat they prevent theinteraction of air and water
moisturewiththemetal, thuspreventing corrosion.

4. What Will Emitters Do For Me? Why Use
Emitters?

Emitters will save money (and time) for amost any
company using electronics or doing processing or
manufacturing. They dothisby reducing corrosion that
affectsproduction and product quality in several ways.

- Emittersreducedectrica/dectronicfalluresin

relays, switchesand connectorsby preventing
corrosion, theNumber 1 causefor failure of
dectronic and electrical devices.

- Reduce maintenance by reducing falluresand
partsreplacement.

- Extend equipment lifetime.

| mproverdiability by reducing noiselevels,
relay chatter and switch reliability and
continuity.

- Reduceaccumulation of contaminants. The
quality and performance of €l ectronic devices
will alsoimproveinthat they will ook cleaner,
function morereliably, and havelower
electronicnoise.

5.How Long Does it Take for an Emitter to
Become Effective?
Thisdependson thesi ze, shape and temperature of the
enclosure. Ingeneral, at room temperature, emitters
begin working immediately for metalsimmediately
adjacent tothem but it may requireasmuch as24 hours
for metalsat the extreme ends and internal spacesto
become saturated with V pCl vapors.



Cortec Technical Support

Emitting Systems -

Common Questions

6. How Can Emitters be Made Effective
Sooner ?
Thiscanbedonein severd ways.

a By using morethan one emitter and locating
them at each end or along each edge of the
enclosure,

b. By fogging theentire packageinitialy with
one of our VpCIl powderssuch asVpCI-307,
VpCI-309 or VpCl-609 or with VpClI-337 or
VpCl-347.

c. By treating someof theinternal compounds
with aVpClI rinse or cleaner, such asVpCl-
416 or VpCl-238, 248 before placing themin
the container or enclosure.

d. By increasing thetemperature of the partsor
amosphere.

7. AreEmitter Vapor sHazar dous?

Most emitterscontain chemicaswhich arenot knownto
behazardous, toxic or flanmable. Someof thechemicas
arevery similar to compoundsthat have actually been
usedinfoodsand beverages.

8. AreEmitter sEnvironmentally Safe?
Cortec emitters, like most of our other 400+ products,
arevery environmentaly friendly and contain no known
environmentally restricted or harmful compounds.
Cortec’sposition ontheenvironmentiswell describedin
our technical paper CTP#5, presented in Melbourne,
Australia, on behalf of theAustralian EPA.

9. How Do You Remove Emitter Films?
Thefilmsleft by emittersare only afew moleculethick
(~1/25,000th of 1 m or 1/500,000th of 1 mil). They are
much thinner than most contamination layerswhich form
onvirtualy any surface. Itisunnecessary toremovethem
and they have little effect on adhesion or subsequent
coatings.

10. Don’t Emitter Vapor sDisappear When the Box
isOpened and Closed?

Yes, some of the vapors may be lost when a container is
opened, but the VpClsalready adsorbed on the metalswill
not bedisturbed immediately and will continue protecting the
metal. Assoon asthe container isclosed, theVpClswill

1. How Many TimesCan the Container Be Opened
and Closed Before Depletingthe Emitter ?
Thisdependsonthechemical contaminantsintheatmosphere,
but under normal circumstances, if all of the vapor islost
fromthe container and all of the vapor isdesorbed from all
of the components in the container, the container can be
opened and closed approximately 4000 timesor 10timesa
day for oneyear!

12.  What About Enclosures/CabinetsBoxesWhich
areNot Completely Sealed?

Thelifetimeof thedevicewill besomewhat shortened, possibly
to one year or less. Although emitters are specified for
“enclosures’ they will il provideprotectionfor sysemswhich
have someair flow through them. The degree of protection
will depend ontheleve of contaminantsintheair andtherate
of air leekage. Theamount of chemica VpClsthat aredready
adsorbed on metal componentswill not be easily displaced.
Oncethey have been coated, protection will continuefor a
considerabletime.

13.  What About CabinetsWith Fansor Other Forced
Air Throughput?

Again, thelifetime of the devicesmay be shortened but they
aredtill ableto provide excellent protection depending onthe
quality of theair flowing through them. Thisprotectionisbest
achieved by dlowing theVpCl vaporsto equilibrate and coat
themetal sduring off hourswhen thefan or forced air canbe
turned off, such asover theweekend or evenings.

14. What About VpCls on High Frequency
Equipment?

Separate tests by an Independent Laboratory indicate that
VpCl emittersdo not adversaly affect the performance of RF

°equi pment.



Cortec Technical Support

Emitting Systems - Common Questions

15. How Do VpClsAffect Electrical Characteristics
Such asResistance, Dielectric Strength, etc.?

All testingand use of V pClsused in emittersto dateindicates
that they have no adverse effectson electrical parameters. In
fact, Independent Testing L aboratories have shown that when
VpCl emittersare used, the contact resistance of relaysand
contactsremainsmuch lower becausethey inhibit oxideand
contaminant build-up on the contacts. Other tests have
indicated no increase of leakage currentsat any point on PC
boardsor e ectrical circuitry.

16. What About Using Emitters in High Voltage
Equipment?

VpCls have been used in equipment which has operating
voltagesexceeding 5000 eV. We suspect that if they are used
at higher voltagestherewill also be no adverseinteractions.
Infact, itisvery likely that they will minimizeformation of
corrosvecomponents, which could otherwiselead toincreased
breakdown.

17. Do EmittersProvide Desiccant Activity?

VpCl emitters provideasmall amount of desiccant activity,
but their main attributeisthe protectiveskin” or layer they
produce on metal surfaces. Thislayer helps eliminate the
normal destructive reactions which otherwise occur with
moi sture, making desi ccant ability only asecondary feature.

18. Are Emitters UL (Underwriter Laboratory)
Approved?

UL gpprova isprimarily arequirement for firecharacteristics.
Cortecemitterspresently do not haveaUL approval, though
there have been very few requirementsfor such.

19. What About Use of Emitters Under Harsh
Conditions?

VpCl emittershave been used very successfully under extremely
adverse conditions, including remote control switchandrelay
boxeslocated near the sea, in atmospheres containing over
200 ppm of mixed acidssuch as SO, H»S, HCl, etc., andin
partialy open control boxesin harshindustrial atmospheres.

20.  What About Protection of Silver, Gold, Tin
and Other Metals?

Cortec emittersuseauniqueblend of several different
chemicalsto provideacorrosion inhibitor with one of
the widest ranges of protection possible. They are
multi-meta inhibitorsand will protect most metal sunder
many conditions.

21. What Are the Effects of Higher
Temperature?

In general, the higher thetemperature, thefaster the
VpCls will vaporize. This means they will reach
equilibrium sooner but they will be depleted sooner.
At an operating temperature of 120° to 140°F, we
would expect the useful lifetimeto start decreasing.
When emittersare used continuoudly at these higher
temperatures we suggest that they be replaced more
often than once every two years.

22. How Does One Know When the Emitter
is“Used Up”?

Thereareseverd waysto determineif anemitter isstill
useful, but these methods are so costly that we
recommend automatically replacing the emitter once
every twoyears. Theemitter should replaced more
frequently than thisif the conditionsare severeor there
issgnificant leakageor lossof theinterna air through

frequent opening and closing.
Itissimpleto determineif t%ereispowder leftinthe

emitter smply by shakingit. Or, if thereare signs of
corrosion beginning on theequipment, itismost likely
that the powder in the emitter has depleted. More
sophisticated methods also exist utilizing specific
detection equipment, but this is generally more

expensve.

23. What About UsingVpCIl Emittersin Older
Equipment?

Although emitterswill not reverseprior corrosion, when
they areusedin ol der equipment, they will extendlifetime,
reducefailuresand curtail further corrosion.





