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PYRALUX(R) PC 1000 ¢V APORS)

CHEMICAL FRODUCT/COMPANY IDENTIFICATION

Tradenames snd Synonyms e
VAPOAS FRON PYRALUX(R) PC 100¢

Gmnr Identification ——
UFACTURER/ DISTRIBUTOR
DuPont
1007 WARKET STREET
WILMINGTON, DE 15898

.. PHONE WNUMBERS
Product Information 1-800-441-7515
Trun:pcrrt Energency CHEMTREC v:gg-:m-sanu

Medical Emergency 1-B00-441-3
mmmmmmmm
! Cosponents
i Baterial CAS Number %

BENZQPHENONE 118-61-9 10.30
METHYL ETHYL KETOXIME 2¥6-29-7 30-70
*BUTANOL 71.38-3 10.20
N-BUTYL I30CYANATE 111-36-4 1-10

Quring therwal curing (120C/250F or higher), the
Tollowing is released, but at levels below the
detectable limits of GC/MS:

1, 6-HEXAMETHYLENE DIISOCYANATE 822-06-0
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COMPOSITION /INFORMATION ON INGREDIENTS Consussc)

Components that may evolve during lamination
may elso include:

ETHYL ACETATE 141-78-8 30.60
1-METHQXY - 2. PROPANOL 108-85-6 J0-6D
2-UETHOXY -1 -PROPANOL 70657-70-4 1-5
*METHYL ETHYL KETONE 78-83-3 1-5
*XYLENES 1330-20-7 1-5

¥ Regulited a3 a Toxic Shealcal under Sestion 313 of Tiele 111 of the Juparfund Asehdmencs i
ReawthoriZation Ast of 1985 und 45 CFR part 312,

Cagauntl (Reaarks)

e concentrations are based on GC/MS analyses of fila
vapors in thermal curing, the principal stop whare vapor
evolution eccurs. The quantity of VApOrs w depend on the
specific curing cycle (typical is ~0.5 1bs of vo ATiles

- per 1000 mil Square fest]’

HAZARDS IDENTIFICATION

Potential Health Effects

Equipment used for wrlng st De lﬁ:ﬁﬂﬂy exhausted.
Consult the Du Pont ﬁ"ml cation, * ing and Safsty
Considerations for the PYRALUX(R) PC Curing Process®.
Following curing, vapors @ay continue to be evolved in
sufficient concentration 23 to require sxhausting until
.},"E;Q‘EEF“' tomperature of the coated panel drops below

Ouring thermal curing, small asounts of 1,6-haxamathylens
diisocyanate (HDI) and n-butyl isocyanate' (BI) ane 1iberated
when the film is heated to temperatures >120C/250F.
Measurements within the -:.urmg oven can show concentrations
of KDI & BI occurring during Neat.up and the first 45
minutes of cure. For this reason, curing evens should not be
opened during the interval from the time the oven reaches
120C/250F until the end of the cycle, It is recommended that
thglavgnfbe alluweg 10 cmﬁ gmlgu Eﬁ,‘;ﬁF after the cure
Cycie Defors removing cure §. Workplace airborne
monitorin during a s-hr pariod of continuous full oven load
curing did not show any detectable anounts of HDI or BI. No

; m Fq. 2
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HAZARDS IDENTIFICATION Counag)

gqflctanle levels of HOI & BI are present in fully cursd
ilms.

HUMAN HEALTH EFFECTS OF OVEREXPOSURE:

Skin contact with the vapors or vapor condensate may result
in skin irritation with discomfort or rash; or allergic skin
rashes. Shin exposure may result in nethenoglobinemia with
Jymptans of weakness, shortness of breath and bluish
discoloretion of the nose, earlobes, lips and skin.

Eye contact with the vapors may result in eye irritation
w{th disceafort, tearing, or b urring of vigien.

Inhmlation of the vapors nay cause irritation of tne upper
resgirutur{ gassa €S, with coughing and discomfort.
prolonged inhalation of the vagors may produce honspeelfic
discomfort, such as nausea, headache, ar weakness.
Overexposure may cause Bulnnna edeta (body Tluid in +he
lungs) with whuzinﬁ. aonormal lung sounds, severe shortness
of breath and bluish discoloration of the skin, Effects nay
be delaysd. Repeated exposure may cause asthma-liks
reactions and chronic lung disorders with impairaent of

" pulmonary function.

TOXICITY DATA FOR COMPONENTS: ,

BENZOPHEMNONE
. Inhalation 4 hour ALC: > 330 ppm in rats
Skin ebsorption LD50: 3535 IHFE in rabbits

This compound may cause skin, gye, nose and throat
irritation. Skin contact may cause a rash. Skin perneation
may occur in toxic amounts,

METHYL ETHYL KETOXIME
Inhalation 4 hour ALC: > 4.8 mg/L in rats
Bkin absorption LDSD: < 1830 mg/kg in rabbits

The cosipound is a mild skin irritant, is corrogive in the
oye, and is a skin sensitizer in animals. However, there
are ne reports of husan sensitization. Skin permeation ¢an
dccur in toxio asounts. Inhalation or skin exposure pay
result in methemoglobinenia with symptoms of weakness,
shortness of breath and pluish discoloration of the nose,
earlobes, lips and skin. Red blood cell destruction with
anenia may occur. High Overaxposure may cause lung
irritation with s oms of cough, discomfort and shortness
of breath. HnthI.l ] 2{1 ketoxime does produce genetic
danage in pammalian c2ll cultures but net in bacterial
systoms eor in aninals.

:Im . F*_:
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HAZARDS IDENTIFICATION comes

BUTANOL
Inhalation 4 hour LCS0: > mogo pem in rats
Skin absorption LDS0: 3400 ng/kg in rabbits

The compound 1s a moderate .skin irritant and & severe eye
irritent. Toxicity described in animals from short expesures
by inhalation include anaesthetic effacts, respiratory
irritation, and death fraom cardiac and respiratory arrest
after aspiration. The compound does not Erudur:.e genetic

m‘f' in bacterial or mamnalian cell cu tures.
Develap

only at maternally toxic dose levels.

N-BUTYL ISOCYANATE
Inhalation ¢ hour LCS0: 16.8 ppR in rats
kin absarption ALD: 700mg/kg in raboits

This compound ts a skin, aye, nase and throat irritant.

Contact with the eye can cause corrosion wWith cornesal and

conjunctival ulceraztion, IT can parmeate the skin in toxie
- anounts. Inhalation can lead to irritation of the upper
7 respiratory passages, with coughing and discomfort. Gross

OYEraxposure can cause death.
_HE-HEKMETHTLEHE DIISOCYANATE

is compound ’:‘I cause skin, eye, nose, throat and 1
os. Inhalation Bay caufe
funny nose, scratchy throat and cough. Overaxposure may

irritation and allergic skin r

mental toxicity (reduced reral weights) was observed

=3 cauvae pulnonary edema (body fluid in the lungs) with

wnnzingihahnnml lung sounds, severs shortness of breath

and blu discoloration of the skin,

Tptnn B3y be
delayed. Repeated exposure Wa cause asthma-like resctions
and ohronic lunp oisorders with inpairment of puleonary

function,

Inhﬂ:tmwﬂmﬁE LCS0: 4000 ppa in
n aur £ rats
8kin absorption LDS0: 10,200 Bg/kg in }:l’.'ﬁitl

The compound is a mild skin irritant and is an eye irritant.

Inhalation produced Ahassthetic effects, and pullmona

¢hanges. Chronic effects or inhalation in animals include

Liver effects and increased plasma cholinesterase levels.

Agpl;::tion 0f 2 @l of the compound to the skin of
gs

geanetic in bacte

WPS00022 Page ¢
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1ight developmantal toxicity as evidence by an inc¢reased
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HAZARDS IDENTIFICATIONrcormaes

XYLENES ;
Inhalation 6 hour LC50: 59B4 ppm in rats
Skin absorption LDSO: 12,182 mg/kg in rabbits

TNis compound is s skin, eye, nose and throat irritant.
Prolanged skin contact can cause defatting, redness,
blisters and dehydration of the skin. 8kin permeation can
occur in toxic amounts, Inhalation can cause nausea,
neadache, waakness, dizziness, coanfusion, incoardination and
logs of consciogusness.

ETHYL ACETATE
Innalation 4 hour ALG: >BDOO ppm in rats
Skin absorption ALD: >20 mL/kg in rabbits

Tnis compound may oause eyé irritation with disgomfort,
tearing, or blurring of visien; or irritation of the upper
respiratory passaes, Higher exposures may lead to these
effects: temporary nervous SEySten depression with
anaesthetic effects such as dizziness, headache confusion,
incoordination, and 10ss of consciousness. Eignifl-::ant skin

- paraeation after contact appears unlikely. There are no
reports of human sensitization.

1-METHOXY-2-PROPANOL ACETATE &
2-METHOXY-1-PROPANOL ACETATE
| 8kin absarption LDS0: >5000 mg/kg in rabbits

Eye contact may cause slight aie irritation and slight
cornaal i.njurgl._nfhh material is essentially non jirrit
o the skin. lnma-: skin contact with very large amounts
of POMEA may cause drowsiness. Anounts in ested incidantal
to industrial handling are not likely to se injury.
However, ingestion or larger amounts may cause in ury.
Single exposura to vapors is net likely to be hazardous.
Aepeaied sxcessive exposurss m&y caucs irritation to ths
Egpar respiratory tract and liver or kindey effacts.
posures having no adverse sffects on the mother shoulg
have no effect on the fetus (based on the tests of the
non-acetate.) Results of in vitro mutagenicity tests have
been negative.

Carcinegenicity Invfermatisn
None of the components present in this material 3t concentratians

equal to or greater than 0.1% are listed by IAAG, NTP, OSHA or ACGIH
as a carcinogen.

(Cantouedt

.PS00az2 Pages
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FIBST AID MEASURFS
First Aid
INHALATION:
If inhaled, remove ta fresh air inmediately. If pot
breathing, give artifisial respiration. If breathing is
difficult, give oxygen. Call a physician,
SKIN CONTACT:

Flush skin with water after contact. Wash scontaminated
clothing before reuse.

EYE CONTACT:

In ¢ase of contact, immediately flysh eyes with plenty of
water for at least 15 minutes. Call a physician.
INGESTION:

Ingestion is not an expacted route of exposura.
NOTE TO PHYSICIANS:

Absorption of this product into the l:-od¥ nay lead to the
forsation of methemoglobin that, in suf icient
concentration, causes cyanosis. Since reversion of
sath lobin to hemoglobin Occurs sportaneously after
teraination of exposure, ®odergte degrees of Cyanosis need
be treated onl by supportive Beasures such as bed rest and

%lﬂ inhalatlion. Thorough clunlinginf the entire
) g;x aminated area of the dy, inglu g scalp and nails, is
of utmost tmportance. If Cyanosis 15 savere, ntravenous
mgecunn of Htﬂglﬂi blue, one milligranm per kilogram of
body weight, may of value. Cyanocobalzain (Vitamin B12),
one milligranm i:}tr'amsnular‘ly. Eay spced recovery,

mmm
Flamgable Properties
Flammahle J‘.glit: in Alr, % b¥ Yolume
LEL not determined
LEL not determined

Fire and Explosion Hazards:

Ovens used for curing should contain a fresh air purge tg
revemt 'rafars Trom iccumulating whars they might excasd the
L. Consult the Dy Pont publication, *Handling ang Safety

Considerations for tne PYRALUX(R) -PC Quring Process”,

""tm Page s
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"IRE FIGHTING MEASURES(Corsruns

Fire Fighting Instructions
Wear self-contained breathing apparatus.

ACCIDENTAL RELEASE MEASURES

Safeguards (Personnel)
NOTE: Review FIRE FIGHTING WMEASURES and HANDLING (PERSONNEL )
sections before proceeding with clean-up. Use appropriate
PERSOMNAL PROTECTIVE EQUIPMENT during clean-up.

Accidental Release Neasures
For condensate, soak up with inert absorbent paterjal and
place in waste esatainer for dispasal.

- —. T

HANDLING AND STORAGE

Handling (Perssnnel)
Avold breathing vapars or mist. Avoid contact with eyes, skin,
clothing.

ar

EXPOSURE CONTROLS /PERSONAL PROTECTION

Engineering Controls ;

e sufficient exhaust on curing equipaent to kesp exposures
below recommended limits. Recommended temperatures for
#:nj.n;:ﬁgg and curing should be maintained to minimize vapor

Ne .

Personsl Protective Equipnant
RESPIRATORAY:
Self-contained breathing apparatus for fire fighting and
mist or spray éxposures, if necessary,

Use neoprene gloves when handling laminator intsrior exhaust
system and interior surfaces of connected duct work, Before

:::::ing gloves, decontaminate by washing with soap and

Exposure Guidelines
Agguc:nu EXposure Linitg
HZOPHENONE

PEL OSHA) None Established
TV ACGIH) None Established
AEL * (Du Pont) None Established
WEEL (AIHA) S ng/m3, B Hr, TWA

L m % ’m,
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EXPOSURE CONTROLS /PERSOMNAL FROTECTION carinuea

METHYL ETHYL KETOXIME
PEL {OSHA)
TLY  (ACGIH)

None Establisheq
Jgune Established

AEL * (Du Pant) 0 ppn, 8 Hr. TWA
WEEL (AIHA) 10 ppm, 8 Hr. TwA
HEIMI}L SHA) 300

P o 100 ag/m3
TV {A-CGIH] on, "

AEL * (Du Pont)

50 s 152 8g/B9, Skin
Ceiling

25 ppm, B Hr. TwA

50 ppm, 15 minute Twa

N-BUTYL ISOCYAMATE
PEL {DSHA)

TLV  (ACGIH)

AEL ™ (Du Pont)

None Established

R i THA
- po®, 12 Hr,

0.02 ppm, 20 minute TwA

1,6-HEXAMETHYLENE DIISOCYANATE
0SHA)

PEL None Estahblished
TLY ACGIH) D.005 pgm, 0.034 mg/m3, B Hr. TWa
AEL * (Du Pont) None Established
IEEI:?L AEETA}'E i
g SHA 400 ppa, 1,400 Rg/N3, B Hr, TwWa
TLY ACGIH 400 1,440 m3, Hr,
AEL * (Du F'm?lt]. unn-pﬁ'{nnhsneﬂw i
1-HEMIY*2-FHDPHML
PEL OSHA None Established
TLY ACGIH) None Establisheg
AEL * (Du Pont) 10 ppm, 8 & 12 HF. TWA
WEEL (AIHA) 100 ppm, B Hr. TwWa
METHYL ETHTYL KETONE
PEL {OSHA) 200 : 580 Eg/N3, 8 Hr. Twa
TLY (ACGINH) 200 S00 ag/m3, & Hr. THA
STEL Er.'n, 85 mg/m3
AEL * (Du Pont) 200 ppm, 8 & 12 Hr. TWA
300 ppm, 15 minuts TWA
PEL ) LF]
OSHA, 10 435 /ud, 8 Hr. ™TRA
TLV fam:m 100 EE:' 434 B89/69, 8 Hr. THa
L 158 pen, €51 fig/u
AEL * {Dy Pont) 100 ppm, 8 Hr. TwA
150 ppn, 15 minute TwA

* AL i» Du Pont's As % Expac
Lisits wnion aprs g i

ure Ligit, Bhare Vartgentall 1 1
den Tiatta sap 0N, ceemaTionsl exporure

lower than tne AEL Are 1n effect, 3

' Snoa
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~HYSICAL AND CHEMICAL PROPERTIES

sical Data

vaporation Rate =1 (butyl acetate = 1)
Solubility in water insoluble
Gdor mild acrylate odor

Appearance + Vapors are normally colorless, but
nay appear as white sooke in the
absence of exnaust ventilatian.
Yapors may condense as clear yellow
liquid or a whits crystalline solid.

STABILITY AND REACTIVITY

Incompatibility with Other Materisls
Mone reasonably foreseeable.

DIEPOSAL CONSIDERATIONS

Waste Disposal
Wnen requiced, vapor discharges to atmosphere should be
properly permitted.

- T = e

Il.%.. Federal Regulations

is product Complies with TSCA inventory reporting requiremsnts.

— e s e s ey

| HER INFORMATION

Additional Information

PRECAUT IDNARY STATEMENTS FOR VAPOR CONDENSATE AND
YACULM PLMP OIL:

WARNING| CAUSES EYE, SKIN AND RESPIRATORY IRRITATION.

0il in vacuum pump will collect and concentrate less
volatile components. Condensate will eantain higher
mrﬂntagu of less volatile components. The less velgtile
components include acrylate monomers which = cause delayed
skin burns and may cause skin sensitization. vold ﬁﬂtxg
with eyes, skin and clothing. Avoid bru‘l:ning mist or
vapor. Wash thnmugnly With soap and water after handling,
Laninators and curin equi.gment used to process

PYRALLX(R) PC film should be designed with adequate
ventilation to exhaust these vapars from the workplaca,
Vapors may cendense on cold surfaces in exhaust ducts.
Check these surfaces for condensate build-up befare hanaling

! o2 Page 8

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

e LT il wiUTNY BEECTRINNICS 9139 243 5132

o = |‘\:g. - ST, Tl \‘_
OTHER INFORMATION Conorues:
INFORMATION OWN THE CLEAN AIR ACT OF 1880 TITLE VI,
SECTION 611:

CONCERNING 0ZONE DEPLETING SUBSTANCES -

DuPont Riston(R), Vacrel(R) VALU({TM), and PYRALUX(R)
photopalymer resists and solder masks'do NOT contain and
are NOT manufactured with elther Class I or Class I Ozone
Oepleting Substances.

For further information re arding the safe use of this
@aterial, pleass refer to DuPont technical bulletin
*Handling and Satety Considaerations for the FYRALUX(R) PC
Curing Process, *

MEDICAL USE

CAUTION: Do not use in medical applications involving
Pe€rRanent implamtation in the human body. For other medical
applications sse DuPont CAUTION Bulletin No. H-50102.

= ..The data in this Material Safety Data Sheet relates anly to the
Specific material designated herein and does not relate to use in
combination with any other material or in any process.

DUPONT ELECTRONIC MATERIALS

14 ALEXANOER DRIVE

RESEARCH TRIANGLE PARK, NC 27708
919-248.5048 OR 919-248.5027

End of usos
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