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Earth/Environment-friendly Vapor-phase Corrosion Inhibitors

CORTEC Corporation Boris Miksic

Itochu Plastice Inc. Shichio Oka
1. Introduction
Volatile corrosion inhibitors were born 1m 1951 Compared with the situation in the TN 3.
and Europe, its proliferation i1n Japan iz just at the imitiation step. CORTEC's
vapor-phase corrosion inhibitors, which were born in the T.5., the birthplace of the
volatile corrosiom imhibitor products, have been wused imn more tham 70 countriea. Ia
particular, use of vapor-phase corrosion inhibiting films 1s remarkably growing every year.
With a motto of “Total Corrosiom Control,” CORTEC offers secure and
earthi/environment-friendly vapor-phase corrosion mmhibitors, VpCla, and always keeps 1n
mind a product making which gives the safety net to the products and properties of
CUStOmETrs.

2. Dutline of the Vapor-phase Corrosion Inhibitors: VpCls

VpCls provide a corrosion protection functiom based on the adsorption of vapor-phase
corrosion imhibiting films onto multi-metal surfaces (including recessed areas and
cavities) in an enclosed atmosphere. The corrosion imhibitors, which can be applied to
many kinds of metals, perform the function mainly by vapor-phase corrosiom imhibiting,
and partly by contact corrosion inkibiting. VpCls are also effective for cavities in an object
with a complicated shape, where oil or paint for corrosion prevention cam hardly reach.
This method 18 safe, allowing cost effective, easy application, use and disposal, as well as
offering clean, dry, and effective protection.

3. Factors Affecting the Corrosion Inhibiting Ability of VpCls

a) Wapor Pressure: pressure exerted when solidfliguid is 1m egquilibrium with i1ts own
vapor molecules. Every chemical 15 different, affects the guantity of chemical required
to saturate an enclosure.

b} Diffusion: travel of vapor from high comcentratiom to low comcentration im a space,
which brings about concentration equilibrium. VpCI molecules get into recessed areas,
too, and the same concentration and saturated state
are kept in them. (Transition toward the concentration
homogenization 1a governed by Fick's law)

¢} Evaporation/Sublimation Hatio: determines how
gquickly molecules are released.

d) VpCI chemical composition: VpCI molecules are
“polar,” and are attracted to all over the metal
surfaces.

4. Features of CORTEC's Vapor-phase Corrosion Inhibito
Exceptional corrosion inhibiting ability

Multi-metal corrosion prevention: applicable to various kinds of metals

The maln component 12 amine-series carboxylate, offering a superior level of safety.
VpCI-126 BLUE conforms to PETR Law and EoHS Directive, and will conform to REACH
Begulation.

5. Test Methods on the Vapor-phase Corrosion Inhibiting Ability
The followingas are CORTEC's general corrosion inhibiting ability tests. The underlined

tests are done on & routine Picture {heInw)Z VIA TEST

basis. : : :
«VIA TEST _Ilustration (right): grade standard
-BAZOR BRADE TEST bW
«302 TEST

«F-12/WET CYCLE TEST
V1A TEST (Vapor

Inhibiting/Inhibitor Ability Test) in SALT SPRAY is a corrosion A TN T
inhibiting test method specified in JIS, MIL-STD-3010A, Test k. -1 S
Method 4031 y, and FED Teat Method-STD-101. Grads 2

6. Exceptional Corrosion Inhibiting Ability T
VIA TEST results for steel and copper Grade 3
(Comparison between the CORTEC s product and competitors® five products ntd)

Teat resulta

Materials Steel Coppar Time
VpCI-126 BLUE Grade 3 Grade 3 20 Hrs
Competitors’ Grade 2 (two)
VEL filmn (Gvw.. | o2 A-Gunded Gom} | 1o Lo oo | 200
Grade 0 {ome)
producta) (three)
Mo Inhibitor used Rusting Discoloration 20 Hrs

Test: conducted in 2008 by Japan Association of Corrosion Control (Ne.09-001})
Steel: Rusting = Grade 0 > Grade 1 = Grade 2 > Grade 3 (inf. >=> sup.)
Copper: Discoloration = Grade 0 = Grade 1 = Grade 2 = Grade 3 (inf. >=>= sup.)
In other evaluation method of VIA TEST (JIS Z 1535 1##4: VCI paper), VpCI-126 BLUE also
received a rating of “mo rusting {steel) / mo discoloration (copper).” NACE (MNatiomal
Aspociation of Corrosion Engineers) has adopted VIA TEST as the standard test method to
evaluate the vapor-phase corrosion inhibiting ability to temporary protect steel surface.
(MACE Standard TMO0208-2008, Item No.21253)
7. VpCl Benefits
- Highly Safe and reliable rust (corrosion) prevention with VpCI packaging
- Dver-packaging elimination and cost-reduction with thinner films
- Beduced labor and o1l for corrosion protection with VpCIL
- Long lasting corrosion protection for five yeara by combination of a VpCI film and an
insert-type emitter.
- Reduced labor with VpCI filma, adopting barrier packaging and alternative packaging
composed of vacuum suction and mitrogen gas substitution
- Earth-friendly corrosion inhibiting packaging with biodegradable VpCI films
- Liguid VpCI products (water-soluble, plant-derived) also available
- Heduced interior film packaging with CorzrTainer, a VpCI coated carton box

Customers” demands will be satisfied by VpCls, CORTEC's earth/environment-friendly
vapor-phace corrosion inhibitors.
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a) MALE (Vapor Pressure): S{EEREE-BAEEALOBRTFOSLEESTFLERNER T
WERBTRERIAEY, FLTSEEHECIY BEEMi B cAoRicE
BoET.
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c) #E-H # F(Evaporation/Sublimation Ratio):
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d) VpCI k¥ % ® (Chemical composition):
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B 7EST METHODS
VIA TEST

VIA TEST BY JACC
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VIA Test Grades (Grade 2 or 3 are passing)

No corrosion inhibiting effect
Minute corrosion inhibiting effect
Medium corrosion inhibiting effect

Good corrosion inhibiting effect
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VIA Test Grades (Grade 2 or 3 are passing)

TES T REPOR I BY JACC

Grade0:  Blindtest ROl e
Mo corrosion inhibiting effeet L ROl e
Gradel: Blindneat . el
Misvete corrosion inhibiting effict i
Grded:  Bind et & OO{“\
Medium corrosion inhibiting effect ~
Oraded:  Blindtcst
Good comusion inkibiting effest T T
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Test Report

BhgkEil, H09—-007%
Frk204% 6H258

FHERTT 2F v AR EE B
THBHTE

#HHEEAH %;ﬁ%

FRRL194E12H1 1 BEH LALORBRBERIZ, KOBEBYTHY 3,
Tl 7 o0 A0 HERS

MER G JIS Z 1635717 (R{EMES CUEHHE) o FREAICL S,
1. SAEfEEUUEHYE (20hr) @ 5. 4HHIC K 5,
2. REBR : HEUE

5 : BlikBES
6 : HlKEEs
7 RlEEET

1 RIEBEA

s R H E
BBHES | GVIM TL 8135 00021_426 | jISZ 1535LJ:%3 f‘i’ft

Grade 3 Grade3 | Bl L | T L

JACE Mo, 09-007
June 25, EI:II:IEI

Japan Association of {Jonl-m;,u =

The fllewing 15 the test result responding to vour test gp‘ph{!ntmm !
of December 11, 2007, (ES =l

Itochu Plastics Inc.

Performance Test of Volatile Corrosion Inhibiting Films
Test mathod:  Pursuant to the following items in J1S & 1535108,

1. ¥apor inhibiting abilicy (20 heli Iem 5.4

Z, Test piese: steel and copper

Specimen Wolatile corrosion |n'|'|:|hut|.ng films sent. by the test elisnt

G2 soe Hef. 6 in the annex
1N Lhe annex T:see Ref 7in the annex

4 see Refl 4in the annex

Grade 3 Grade3 | e L | FARL
4 Grde 2>A< Grde 3 Grade 2 4 @f@. 20Hr
5 Grade 2 > A <Grade 3 |Grade 2 R EAaa)
6 Grade 2 > A <Grade3 | Zf& FE 85 EAE)
7 Grade O B F b ER)
i T8 Zfn & 72 fa
i : BIFEIL, GERMAN VIA TEST METHOD TL 8135-0002% TFJIS Z 1535
D 2 FETITo T,
-
REES B 6314 5 qr b 5]

Test resuls
Specineen no, Teat Result
GVTM TL 81350002 | JIS 2 1555 Test

1 Crrade 3 Grade 3 | novusting | no tnraishing
2 Grade 3 Grade 3 | no rustin = tarnashi
i Fide I T roshing | rusting rrushing |
4 Grade > A <Grade 3 | Grade? | rusting | tornishing | 20
3 Geade E> A<Crade 3 | Greade 2 rusting tarnishing HE
[ Grade % A <Grade 3 tarnishing rusting | ‘|.:.Ll'.|'|.'i5|.'lt|fl§
T Grade tarnishing | rusting tarnishing

Mo inhibinoe weed rusting tarnishing rusting tnrnishing

Muode: the svaluation was conducted based on twn tesl methods, Garman VIA Test Mathod TL
LIRS0 and JIS T 1555

HEAR W20 5AH T7H

Autharreations sa, 314 Bperetarint
Test date May 7, 2005 Lobrby M

HEEAN B AP ENTHS  T105-0011 HAHEREAMITHSHFS S
TEL 03 (3434) 0451 FAX 03 (3434) 0452

Japan Assceintion of Corvosion Contral 558, Shiba-Heen, .'F;:inz!.\:-"ku. Tokyo, 1050011, Japan
Tel: +81-5-3434-0451  Fax! +81-3-3434-452
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December, 2008 version (distribution limited to dealers)

c“’m‘ CORTEC USERS’ VOICE

CORTEC's Vapor phase Corrosion Inhibitors m;cf"} products are used in more than 70 countries and in various industries
including space, aviation, ship, nuclear power, wind power, steel, auto parts (KD), bearing, machine parts, pump, tool, electricity,
electric wire, medical equipment, metal-surface treatment, export packaging, golf club, swrings (of musical instruments such as
guitars), and gun industries. The application area is still expanding.

Please note that this document does not mean to guarantee the same resulis to all the cusiomers.

2008 4F 12 AR ([LIESEHE)

I ﬂeEﬂﬁﬁﬁ§?£§¥ﬁfﬁﬂz§ﬂﬁﬁ5?§‘ CORTEC USERS VOICE
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We are now seeking customers who help us as a monitor for a limited time. Contact us for conditions, etc.

[Auto parts]
Dealer: " (initial) company
The customer, NDK, is a manufacturer
specializing induction hardening, and is
dealing with major auto manufacturers.
At first they adopted our product for the
parts of racing cars. They formerly used
rust-inhibiting oil after machining SPCC
carbon steel parts, and stored them in a
square-bottom poly bag. However they
experienced comosion in humid season
and spent approximately
800,000yen/imonth to  eliminate the
comosion. After adopting WpCl-126 Blue,
corrosion occurrence has dramatically
decreased and they say “we rarely see
corrosion now.” We strongly
recommended them to seal the space,
hut they have not thoroughly conducted it.
# They say they experienced heavy
corrosion from May to September, and
the cost reduction of
800,000yen/month x 5 months, ie.,
more than four million yen per year, is
significant o them. To diffuse its use in
other depariments of the company,

[Auto paris]

Dealer: 'S’ company

The customer, 'o" company, is a major
manufacturer of metal parts for drive-line,
whose products are exported worldwide.
They had been using a comosion
inhibiting film of other company for export
packaging. A product of the customer was
delivered to a Japanese-owned electrical
component manufacturer in South Asia,
passing through the equator. They had
been suffered from comosion trouble
caused by the rapid change of
temperature and humidity. Although the
customer considered there was no
difference among comosion lnrnbrllng
films of wvarious companies,
persuaded the customer fo try VpCI 12ﬁ
Blue partly at the packaging.
Consequently the trouble was
significantly improved, and now the
customer always uses VpCl-126 Blue for
export of the metal paris for drive-line.
They says they received a mail saying
"No problem. Thank you™ from the
manufacturer in South Asia who had
corrosion trouble.

We are now introducing VpCl-126 Blue to

The dealer is now delivering VpCl-126
Blue to ‘A’ company specializing metal
processing and machine tool parts
manufacturing. The dealer got the
quotation of other company’s comosion
inhibiting films at the time of price
revision, and proposed changeower of
films to the customer. However the
customer then inversely pointed out the
advantage of the performance of our
products.

they are now creating a document for other factories of the customer.
work standardization.
[Export packaging]
[Metal parts] Dealer: ‘C’ company
Dealer: N’ cor

[Metal parts]

(Alumite treatment)

Dealer: ‘C’ company

Machine tool jig manufacturer: ‘K’
company

The dealer recommended VpCl-126 Blue
to the customer, who had used rust
inhibiting oil during in-process transfer
until alumite treaiment At first the
customer was half-hearted, but then
experienced the comosion inhibiting
effect. Now they have significantly
decreased the use of rust inhibiting oil in
this process.

The customer, ‘o' packaging company,
has been packaging copper plates (rolled
shape) of ‘o’ company {an electric wire
company) for export. They formery
designated silica gel, bamier packaging
and vacuum aspiration as their work
standard. The dealer recommended
VpCl126 Blue, and the customer
adopted it, reposing trust in past
performances in foreign countries. They
still use silica gel, but man-hours and time
for wvacuum aspiration have been
significantly reduced, which leads to
considerable total-cost reduction. They
say the average working hours for it,
which were about 30 minutes, are now
reduced down to about 10 minutes.
s#:For void parts such as confrol boards,
we recommend the additional use of
VpCl Emitter, etc.

[Sintering and forging parts]

Dealer: ‘M’ company

The dealer got contacted by a customer
who had tried our product sample one
year ago. The customer is Towa Paris
Co., Lid., a sintering and forging parts
manufacturer. They say they tested and
compared several comosion inhibiting
films, and found the performance of
VpCl-126 Blue was best. We received an
order from them.

[Metal parts]
Golf club manufacturer: ‘o’ company
The customer transports non-plated
wedges (made of soft iron) manufactured
in a factory in Southeast Asia fo U.5. by
sea. They had been suffered from
corrosion and ask a brand-name product
manufacturer in US. about preventive
measures on one occasion. The
Ire  rec ded COTEC
VpCl 126 Blue, and then the customer
began to use it. They say they have not
experienced a big problem since then.

ClPS CORTEC JAPAN

[Auto parts]
Dealer: 'C’ company
‘o’ company, a global bearing brass
manufacturer, had been using a comosion
inhibiting film of other company. Although
we haven't heard the exact circumstance,
a French auto manufacturer, to which
they exported the product, designated to
use CORTEC VpCl-126 Biue comosion
inhibiting bag, and since then the
customer has been using the product with
the trade name “VpCl-126 Blue.”
¥An afiliate factory of the customer,
which is in a country in Europe, also
uses CORTEC VpCl products.

[Electric wire]
Electric wire manufacturer: ‘=" company
A high performance wire (copper) for
information communications, which is
used for PCs and cellular phunes, had a
problem of tamish by oxidation after wire
drawing. There were also several percent
of leakage failure and a problem in
silvering and tinning. When visiting their
factory in Southeast Asia, the customer
saw VpCl126 Blue used there, and
hegan to use it also in Japan. They said
“the fraction defective has decreased, but
not down to zero” (when we asked three
months after the introduction), and said
later “we don't have problems now and
presume the fraction defective is less
than 1%" (when we asked another person
six months after).

#We hear they acquainted an affiliate
electric wirefelectronic parts
manufacturer with our product later,
and the same effect was attained
there, too.

[Surface treatment]

(Plating)

Dealer: 'K’ company

A customer (a special plating processor)
had been annoyed by corrosion of work
waiting for processing at workplace.
However the corrosion was drastically
reduced by storing the work in VpCl-126
Biue corrosion inhibiting bag.
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[Medical equipment] °Y’ company

The customer uses VpCl-101 Emitter
(sponge type) for export and storage of
dental equipment such as chair. They
found that mo comosion occurred in
equipment with VpCI101, which was
imported from Spain, and came to use it
for export and siorage of their own
products. Mo corrosion problems have
occurred since they adopted VpCIl-101.
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HEE AR

BRI — S R SRR BT
e, BEREMSRNEER. AHEERE
e R R R e A
Al AT TR AR AT B AT LA A B R L T 0 e
TR, W RETEN VpCI-126 Blue HHAR
Bif. TRBNERNETITA.

These are voices from cusiomers and dealers, and do not mean to guaranfee corrosion inhibifing abilifies and effects.
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FARKRCE OLAF

04 T TE 0 T i ) A 40 L AL )
AR (REER) S LERTIEE.
AT AP SRR, RIEAEE
—FEEMMET F, HHEBRIEET
VpCI-126 Blue, FRELFFLHHHRI
. R EBE REL KA. "

[EiEteE]

(HRE AR

H#ithE K47

S T R e T — A
L5 09 b T 5 i TR A 0 T 4 ) ol o
TodmhG, #ith] VpCI-126 Blue BiHkiS{3
BT REAREREDT.

ClPS CORTECJAPAN

[Effe&] Y45
EAFRETHES & W) Mo
R EAEH VpCI-101Emitter (#E4HHL).
LA 7 B T HESF 8 O i & B R O
VpCI-101 @HEW, TREACLFA™&
I OREE s R, EHH
VpCI-101 J5 B &7 MBI 4 o) A .
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IN CONCLUSION

BALL THE EFFORTS SHOULD BE AIMED
TO LET OUR CUSTOMERS USE OUR
VvpCl PRODUCTS TO TEST BY THEMSEVES.

B JUST USING OUR PRODUCTS IN PART IS
OK!/

B EXPLAIN HOW TO USE AND INTRODUCE
RELATED PRODUCTS LIKE EMITTERS.
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THANK YOU VERY MUCH!

Cortec Rockets to ASIA
to Share Corrosion So/utlons Toge ther!
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OUR TARGET 2009-2011

B /RAJECT INFO IN AN EASY WAY
IN ORDER TO BECOME A CORTEC FAN
B EXCHANGE AND SHARE INFORMATION
AMONG ASTAN COUNTRIES
B PREPARE FOR

“TOTAL CORROSION CONTROL”
IN THE JAPANESE MARKET
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