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Hatteras Yachts has been developing a new ventilation

system for its High Paint, North Carolina plant. A

preliminary survey was performed on January 28, 1982,

This in-depth survey will evaluate one of two systems

completed in this plant.
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1. INTRODUCTION

The production of fiber reinforced pliastic {FRP) hoats involves the use
of a polyester resin containing 40% to 60% styrene monomer. A review of
the haaith literature for this and other FRP industries indcates that the
major health problems include irritation of the mucous membranes and
sulvant narcosis from exposure To styrene vapor and contact dermatitis
fram contact with solvenis, fibrous glass, and the uncured polyester
resin.]’2 Changes in psychomoter tests resulis were noted among

subjects in styrene exposed workers at both high (82 I 44ppm) and low

(9 * 15ppm} styrene, whereas eye and mucous membrane irrvitations were
shiown to he more frequent among individuals exposed to the higher range

af concentrations.3

Industrial hygiene surveys carried gut by NIOSH, Division of Surveilance
Hazard Evaluations and Field Studies (DSHEFS) have indicated that 20.5%
of the personal exposures in boatbuilding plants exceeded the eight-hour
time weighted average {TWA) standard for styrene, in seven plants
samp]ed.4 The Division of Physical Sciences and Enginesring (DPSE} is
conducting an assessment of ventilation and work practices in FRP
boatbuiiding plants fo document the best control systems. This phase of
the preject is to survey, in-depth, those plants having the best control
systems found during the prelimingry surveys.

The principal contact at Hatteras Yachts was Mr, John Adams, Manager of
High Point Operations., Others contacted during the visit were: Mr., Walt
Thomas, Facilities Epgineer; Mr, Brian Kilgariff, Manager, Health and
Safety; M. Larry Thomas. Maintenance Supervisor; Mr. Georqge Pope,
Lamination Superivsor; Mr, Robert Crotts, Persconnel Manager; Robert
Arthur, Senior Desiqgn Engineer; and Bob Silman, Materials and Process

Engineer.



I1T. OPERATIONS AND PRODUCTION

Hatteras Yachts began aperation in 1999 and located in High Point, HNorth
Carolina to take advantage of the skilled craftsmen in the area. The
plant has heen at its present tocation since 1961. Hatteras Yachts is
currantly owned by AMF Incarporated having heen purchased from North
American Rockwell in 1968, The plant is currently in another of a series
of expansions which has resulted in the construction of several plant
modulaes, each with its own ventilation system, Hatteras Yachts currently
manufactures boats ranging from 32 feef to 50 feet on six production
lines,

There are presently three major buildings on this six acre site with
280,00C square feet under rocf. The main laminaticn building is 270' x
200* % 20' high with an area of 54,000 square feet. The total
verntilation in this building is 180,000 CFMS. The plant is currently
undergaing expansion with the construction of a new lumber storage
building and the conversion of the older storage area to new lamination
production., The plant layout is shown in Figure 1,

The molds are the inverse shape of the finished cowponent and are formed
of FRP on a form called the "plug". HWaxed and polished, these molds
produce a product with an almost mirror like finish, The gel ceat, a
pigrented resin, is usually applied to the mold as a spray coat prior to
the Tlamination. This gel coat, a pigmaented styrene resin, becames the
finish coat of the product.

The hoat hulls and superstructures are fabricated in six praduction lines
and in an additicnal 32' mald set adjacent to line 3 which feeds into any
of the six assembly lines. The amaller parts are fabricated in the east
side of the building in rooms ventilated Lo carry styrene fumes away from
the worker and out of the general plant area.
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The boat hull molds at this plant are recessed in pits about 9 feet deep
and in an upright position which has created ventilation problems. The
problems araose fram the difficulty of supplying ventilation air inside
the hull molds from a system functioning as a dilution ventilation
system. In anticipation of a lower parmissible exposure limit {PEL} for
styrene, Hatteras Yachts in 1981, designed 2 new ventilation system to
permit the flushing of the hull malds with fans at the bows and the
collection of the air in hoods at the sterns. This is generally referred

to as a push-pull type system,

After the hull s laminated and braced with stringers, it is pulled from
the mold with gantry cranes and is ready for assembly. The assembly of a
boat begins with the installation of bulk heads, engines, plumbing, and
electrical systems. The boat is finished with the installation of the
interior and auxilliary eguipment. A completed yacht emerges at the West
side of the huilding,

In general, FRP boats may be fabricated from glass fibers (woven roving,
matting or chopped glass sftrand) cemented with a polyester resin. Boat
hulls and decks are composed entirely of woven roving and matting to meet
the strength reguirements. Hatch covers and other assorted small parts
which do not have high stress specifications ara usually composed of hoth
roving and chopped glass strand.

Chemicals observed in the storage area are listed in Appendix A.

Material Safety Data Sheels {(MSDA) for some of these materials are listed
in Apnendix B.

11T, HAZARD ANALYSIS - STYRERE AND ACETONE

Fvaluation Procedures

The survey at this plant focused on the three huil laminators who work as



a team to laminate all hulls. They work on a ich basis and can schedule
work on any shift to completa a huil without interruptions, They alsa
prepare materials and molds. The lamination of the 46 fogt hull began at
the stern and proceeded forward along the starbgard side of the boat to
the bow. The lamination operation then progressed aft along the port
side of the hull. The work arrangement is illustrated in Figure 2. The
planks are supported on racks spaced approximately as shown.

Ta determine the control effectiveness, the breathing zone concentrations
of styrene and acetone were measured during the three-day Survey by
placing personal samples on the three laminateors. The personal samples
were collected simultanecusly far consecutive 30 minute {nominal) periods
to determine what specific gperation might result in greater exposure to
styrene and or acetone. The styrene and acetione were collected with 150
mg charcoal fubes using portable pumps operated at 100 ¢c/min. For
analysis, the tubes were separated with front (A) and back {B) sections
and desorbed in 1 ml of carbon disulfide. Analyses were performed in
accordance with NIOSH Method P&CM 127 by gas chromgtography using a flame
ionization detector at the ttah Biomedical Testing Laboratories (UBTL}.

To determine the role of background levels of styrene in the total
exposure of workers, area samplaes were collected at points adjacent to
work sites. Except for duration (240 minufes) and sampling rate {10
cc/min}, sampling and analyses were identical to the personal samplas.

I¥. CONTROLS

Prior to instailation of the local exhaust system, the conirels in this
plant had been limited to general ventilation. This has been altered to
pravide lacal ventilation of the push-pull type on each hull mold as
shown in Figure 2. The system evaluated in this study is on production
lines 3 and 4. The push air is supplied by two 20" diameter Bayley
Propellair fans having drum housings and straightening vanes.

3.
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The zir velocities of these fans were measured with the Kurz velometer
and converted to volume flow. The results are shown in Table 1., The fan
exit velocity is reduced to about 350 FFM at the how of the boat.

The system exiaust i3 generated with a propelier fan mounted on the roof
and connected by duct work to the hood located at the stern of the mold,
{See Figure 3). The system static pressure was 1.12 inches of water near
the fan; this decreases the fan capacity from the rated 15,000 CFM tc
6450 CFM. The actual flow was calculated from a velocity traverse made
in the largest subfloor duct. The velocily measurements were made with a
pitot tube and a TSI hot wire anemometer. The data is located in
Appendix C. The exhaust air velocities at the four 24" x 15.5" filters
located in the hood behind each mold gave a total air flow of 6590 CFM.
The data and calculaticns are also in Appendix C.

Table 1. Velocity and Flow of Bayley Propellair Fans

Area of Fan Hood Measured

Velocity, FPM Flow, CFM Total CFM
Fan Location Annular {enter Annular Center
Port Side Bow 2100 420 4200 75 4275
Starboard Bow 2080 380 4180 70 4250

The air velocities in the boat hull were measured with the XKurz

velometer, Because the hull is rigged with planking for the laminators,
the plank racks made qood reference points far the flow measurements. The
plank racks lacation in the hull and their dimensions are shown in Figure
4 and Fiqure 5 and the velacity data obtained for each corresponding hull
section are shown in Figure 6. Assuming that the higher

7.
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velocities indicate the main current of air, it appears that the aiv
propelled by the fans moves to the bottom of the hull at mid ship and then
up and into the sdction hood at the stern, The lower veincities at the
hood {Section I} are a result of the Jower than expected exhaust and
results in spill-over into the room air, Spill-over was ahserved by using
a smoke tube along the gunwhale. This indicated that air was spilling out
of the boat hull, A measurement taken with the HNu analyser indicated
that the concentration of styrepe just down stream of the spray-on point
in the huil was 100 to 200 ppm. The reading was taken at the boat
gunwhale; the air sampled was that flowing close to the freshly laminated
surface,

Y.  RESULTS OF SAMPLING

The three taminators were sampled for nominal 30 minute periods to
determine their 2xposure to styrene and acetone. The workers performed
the laminaticn operation in a pattern of laminating the right or starboard
side of the boat hull from the stern to the bow then the port or left side
from the bow to the stern. The hull ventilation fans Llow air from the
bow to the stern, This creates the situation where the styrene from the
spray gun is blown toward the roll out laminators. The data from the
samples were analyzed to determine the mean exposure of fach worker and to
determine the difference in exposure for laminators on the starboard side
as opposed to the port side, The worker mean exposures, calculated as
arithmetic means, are shown in Table 2.

Worker B does most of the spraying of resin and would be expected te have
the highest styrene exposure level. All workers have essentially the same
exposure levels, MNote that the highest exposure level, 97 ppm, is for
worker C attained while Jaminating in the bow with the push fans turned
off. The push fans are turned off to prevent the high air velocity, at
that point, from blowing the rasin spray onto the workers.

12



Table 2, Average Styrene Exposure of Workers, ppm Styrene

Worker A B C
Day 1 34 30 33
Day 2 26 5 3
Day 3 24 33 16
Total 28 29 27
Range 1-80 1-62 1-97

It was also expected that workers A and C would have higher exposures to
styrene when fallgwing the sprayer, B, on the starboard side than on the
port side. This was tested by entering the data into a multivariate
analysis program and using the log transformed data for differences of
starbogard side and port side exposure. The result indicates, at the 96.5%
level of confidence, thai the exposure an the part side is significantly
higher than the exposure on the starboard side,

The only otner conclusipn that explains this difference is that the major
sourca of styrene is from the curing resin, The freshly sprayed resin is
downwind of the workers on the starboard side and upwind on the port side
(see Figure 2), Data taken during lamination operations was separated
into starboard and porl side arrays, The average exposure level on the
starboard side laminzticn was 27 ppm styrene; for the port side lamination
the average exposure level was 43 ppm styrene. The starboard exposure
Tevel is 37% lower than the port side exposure level and represenis a
passible benefit by simply changing the direction of laminating the hull.
Management was apparently aware of this possibility but met with worker
resistance because it interupted the continuity of laminating "arcund" the
hull.

13



Lighteen area samples were obtained., The area samplers were located atop
the exnhaust hand, inside the exhaust hood and near the push fans. The
results are shown in Table 3. The area samples were taken with charcoeal
tubes and sampling pumps calibrated at about 5 cc/stroke and about 10
strokes/minute which permitted a sampling period of up to 4 hours.

The higher styrene cancentration in the hood is an indication of the
effect iveness of the system in collecting the fumes, however airflow
measurements and smoke tube traces in and around the hull mold showed that
air was spilling out of the hull. The 42 ppm styrene concentration near
the fans in the AM sample on the third day can be explained as the result
of turning the fans off when lamination is being carried out in the how

Table 3. Area Styrene Samples, ppm Styrene

Day Above haod In Hood Near Push Fan
A, PM AWM PM AM  PM

1 10 10 47 57 ) q

2 i2 3 a0 37 12 4

3 4 s 1518 azr 5

Average, CFM 9 6 41 37 9 4

Total, CFM 7 38 13

*This sample is excludad from the average. Fan turned off during work in how
area caused reading of 42 ppm in A,M, sample.

14



VI,

area. This suggests that it wouid be bDetter to siow the fan speed to
maintain some ventilation rather than shui the fans down.

CONCLUSIQK AND RECOMMENDATIONS

The personal sampiing data cbtained for the three workers indicates good
control in terms of the average exposure. The mean exposure for all the
warkers is 27 ppm styrene. The peak values of 80, 62 and 97 ppm styrene
for workers of A, B and C respectively indicates that there are some
problems even though these values are below the current PEL of 100 ppm TWA.

A push-pull ventilation system requires that considerably more air be
"pulled" into the hood or intake than is propelled hy the push fans
because of the additional entrained air. A "balance" of these two air
flows is desired to minimize power consumption. The push ventilation Fans
generate good air velocities but spillover of “push air® into the general
work area nccurs. This air spillover was detected by the use of smoke
tubes while observeing air movements within the hull mold. The deficiency
of the system is caused by a high static pressure resulting from the
winding path the air must take through the duct wark and the use of a
propeller fan which does not perform well at 3 static pressure greater
than about 1 inch w.g. The effect of this spill-over air is moderated by
the Targe dilution volume of the building. However, during periods of
high production, this spill over may result in excessive contamination of
the general work area. The solution to this problem is to either
straighten the duct work, use a more suitable fan, ¢or preferably both.

The higher personal exposure values for styrene, obtained on the port side
af the boat indicate that the major source of styrene is from the curing
rasin. MWhen the curing resin is up-wind from the workers the styrene
vapors must blow past them. The data obtained in this study indicates
that expasures couid be reduced 37% by working toward the fans. It is
aiso recommended that the push fans in the bow be slowed rather than shut
af f when the bow area is being laminated. This will provide some
ventilation without interfering with the resin spray.

15
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Appendix A
List of Chemicals Usad in Hatteras Yachts Plant

Resin Sclution UN-1866, 80-601CG
Alpha Resins Co,
Collierville, Tennessee

Gelkote, Back up
183921 Paint
Glidden Company
Cleveland, Chigc

Gelkote, Bottoms
188373 Paint

Giidden Company
Cleveland, Ohio

Polyester Adhesive [Resin)
CX-1316

Owens Corning Fiberglas
Toledo, Ohio

N]N - Diethylaniline
DuPont Company
Wilmington Delaware

GelKote, White
088 Paint

Glidden Company
Cleveland, Ohio



Polyester Resin
DION 66CAT-5-5006 234718
Koppers Corporatian

Pittsburg, Pennsylvania

Isofoam

R-0318-8

WITCO Chemical

Isocyanate Products Division

Methyl Ethy! Ketone Peroxide
Cadox M-50

Moury Chemical Cerporation
Burt, New York

Acetone
Tennessee Eastman Company
Kingsport, Tennessee

Polylite, Polyester rasin
90 -874

Reichold Chemicals, Inc.
White plains, New York

Benzoyl Peroxide/Dibutyl Phthalate
Organic Peroxide Mixture

Noury Chemical Corporation

Burt, New York

18



Appendix B.

Material Safety Data Sheets

19



HATTERAS YACHTS *

AMF INCORPORATED

October 6, 1982

Willjam F. Todd

Research Chemical Engineer
NIOSH

4676 Columbia Parkway
Cincinnati, Ohic 45226

Dear Bill:

Enclosed you will find the Material Safety Data Sheet
on the Owens Corning adhesive used in our fiberglass
departnent. I am sorry it tock longer than expected
to get a new sheet.

[f T can be of further assistance please call.

Sincerely,

St

“Beb Arthur
Seniar Material and Process Engineer

BA: sy

Enclosure

20

2100 £1vell Duve, P O Box 2690, High Point, Morth Carolina 27261 « 915/889-6521

ooy



"wamsrconmr.ra

FIBERGLAS

A Al

material satety data sheet

stctlon1  name & praducl

Imanuiaciure s’ narme

#) OWENS-CORNING FIBERGLAS CORPORATION

enargency phanend (24 hoors)
L]

L TRy Ty pe—

sirgaladdress

) Fiberglas Tower

dale lhig foem wrillan

“ September 24, 1982

farlajesl data, con-
sult manulasiurer

cily,E‘lélE_EEEdﬁ

o Tojedo, Dhio 43659

chomical name, trade name, 8nd synonyms

W g7l Polyester Resin (CX1316)

signature ol cerlrlymg cnmiany cllrr - -

fermula of pomary compenentis)

(n

Polyester Rezin

TL
sectlon2  Ingredlents k2 {urnis
Polyester Resin 70-84
Styrene 15-3q
(nd spechcation values)
sacllon:! phye.icaidnla
2 L-odmgpomll, F L | l_"]iu_ﬁ' ggi“f_j_ € specihc gravity -
3 VdpDFpl’BSSU-’B[ml‘ana1ED°C] S_mm 7 % volatile by volume
4 va 4 vapor rjer_nlv{au =1) I 3.6 4 color and odor -
5 golubilily inwater ! 9 physicalstale Liquid
secliond  Mreandesplosion hezarddate e ~
10 sl prand (o Melhod used) 3'? o {8?°F} - N i1 fiammabie muts {STF) -
e - . Tag closed cup LFL 1.1 I“FL 6.1 _
z
exfinguisiung whlgr alcohol dry
rneda O fag §J toam foam %] ca, (R Gheoncar L2 cmar[ﬂEE&,m_asa :

1 3?;;3;; ke !ngr||;':gb_fr:{a;i-:1_n;;ﬂ_aqr.||p mand

—None - fight Tike a fuel @il flee, .

14 urbasuad lnoanef v la g haoids

__Styrenc is flammable. _ Prohibhit smeking and open flames. Preveni static and other

weglectrical sparking
section5  reaclivllydgld
B [ Trnormal [gcondinans ioave i o =
conditions

slabiicly

lre Styrene will polymerize readily at elevaled tempcratures TIf thi:
e conditians aceurs in a closed conteiner, there is a possibility of violent
17
incampals [:[ waler D acid [:I base D COiIogive |D E:a"d;"::g I"Uthl’
bty et oo £ T g At B e LT o ) i A £ o = a4 k1t '
(materals to —

olhar .
avod) 'E]_-_,__ﬂ___m___m Peroxides
10 hazardous t:acomposmon products )
-._._,Carhﬂnmmxmﬂdgrbon dioxide, Tow mplecular weight hydrocarbons, organic acids.
: may 20candIlan 8 10 avoid

hazardous | owew | ¥ |Sunlight, open flames, contamination and grolanged storage
ﬁo: willnot

aueur above 38°C (100°F) _ o

2
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mpterial satety data sheel {continued)

section 6 health hazard dala
:)ﬁ'nr_ahngeslmn

Taxic

(QFL%?th¢ reacs }

niaet

th liguid styrene and its vapor can be extreme]y 1rr1tat1ng to the eyes.

Fykin pontact

Liguid contact with the skin may cause moderate irritation (dermatitis).
Jdskn absorp 1= e bt e -

& nnalation (TLY or suggesied oonral figure) I'r"?"‘f'ta"ﬁﬁg Lo Lhe mucous nmenmdranes of the nose and Throat.
Anesthetic in high concentrations. TLY for  styrene: 100 _ppm,

selldtwol cvaxposue fya - nose and throat irritation.
drowsiness, or loss of copnsciousness.

" In extreme cases, may cause dizziness,

Phrstad procedures FOR THNHALATTION:  Remove victim to fresh air. Keep warm. Give axygen or artificis
respiration_as required, FOR EYE CONTACT: Flush eye with flowing water (eye fountain) for
15 minutes. Obtain medical aid. FOR SKIN CONTACT: i

Wash with secap and a large volume
_of fiowing water, Remove ¢onifaminated clothing and launder hefore rewsaring
FOR IhpESTIGN Hosp1tal1ze immediately. :

eclioan¥ spill arigak procedures

B51epsto be taken n case matonial s releusedarspiied Remove all sources of ignition (flames, hot surfaces, and
electrical, static or frictional sparks) Ventilate area. Ahsorb with inert materials

sich as vermiculite oF sand and place in a closed container for disposal as solid waste.

Mash area well with trisodium phosphate and water. Resin that may habe been mixed with
2 disposal mathad

perox1de initiators prior to spillage should be mixed with an inert filler and
remeved to an open avea. Allow time to gel and cure. Use either approved sanitary
Tandfill ar incineration. Do nat incinerate closed containers.

1 spaclal prolection lnformnﬂun

10 Ioce: Dnhaust special B
_L R e . .
machariical {gonernlj alher
S

Tt IFLOrY RO teclion (époc&ly_l}pej

Up to 100 ppm - none; above 100 ppm - approved organic vapor respirator

Jproieciive clathing

Gloves -~ _negprene gr nen-soluble plastic . .

‘eye protection noingrmaliy salely glasses salc{yﬁglas.ses chemical
necas.sary D without side shialds . wilh sede shields workers fgoggles

gas tighl goggles o
[:] or aquivaent E.] other

ol prafo live B(]u |pmen1

Use explosion proof motors

Safety showers and eyvewash stations should be available.
.c'il'on 9 lpeclnl pmcaullouu r other cemmanis

Tpcaunons 16 be lakenn handiAg and Sloring h R et T T

Store and handle as NFPA class 1-C flammable liquid. Store below 27°C {80°F) in a

Llosed container and in a dry arca to avoid spoilage,

oot .plE"(,ilU ans

In bulk storage, check vent and flame arrestors for plugging by the furmation of

Jmer, Ground all connections, containers, etc., when using.
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MATERIAL SAFETY DATA SHEET / ’P

FOR COATINGS, RESINS AND RELATED MATERILALS

Approved by U & Dopariment of Labor ™ Esssnbially Biealar - 1g Sorm GSHA-X)
.

DATE OF PREF 1o o 19+ U MPROMOTEY

> =

ManuracTuneR s iame REICHHOLD CHEMICALS, INC.

O —

STREET ADDREYS  EDE North Broadway ity sTaTe. anDZircoDe  YWhite Plaing, New York 10603

EMERGENCY TELEPHONE HD {914) 682-570C

rmoouct cLass  Unsaturated polyester in monomerx

50-874

TRADE KAME  POLYLTTE® Polyester Resin MANUFACTURERS CODE IDENTIFICATION

NGREDIENTS . _
l ) v o LEL VARGR
INQREDHERT PERCENT - mgiaa? o - ’;..E.ﬁ.[.f':E
Unsaturated Polyester » 50 - N.A,
Styrene Monomer £ 50 100 11000 <5

STYRENE HAZARDS: SEE MCA CHEMICAL SAFETY DATA SHEET S5D-37

arpeamancE Clear, amber liquid — varomoewsny B8 ueavien

[ LiguTen
EVAPORATION RATE E:] FASTER rHaNETHER PERGENT YOLATILE

SLOWER B YOLUME (%) £ 50

-]
AN AIR ECILING RaNGE > 1/45°C

BEPECIFIC GRAVITY
My =1}

68 - 1.13

paTcaTesosy  Flammable Liquid riasmromt  B9°F (Setaflash)

EXTIHALNSH MG MEDIA

Foam, carbon dioxide or dry chemical.
Class B extinguisher per National Fire Frotection Associatiom.

UsIEUAL FLIRE AWM EXFUDEION HAZARDS

sStyrene will polymerize readily at elevated temperatures of fire conditilons,
If thls occurs in a closed container, there ig a possibility of viclent rupture.

SPEC 1AL FIRE FIGHTING PROCEDURE S

Nene - fight like a fuel ¢il fire,

This Inlormation is furnished

It is accurate to the basst of F 23
Ralchhold Chemicals, inc. io

sibiflty for use or rallance upor

product, read its label.

ment ar licenae af any kind, except that
or obtained from sources believed by
1C. does not assume any iegal respen-
duct their own taests. Befare using any



THRESHHOLDLIMIT varuE  Styrene 100 ppm (See Sectlon 1I),

“FEGTS OF OVEREXPOSURE
Styrene @ 400 ppm ar in strong concentration is Irritating to all parts of the
respiratory tract and eyes. Way be fatal @ 1D,000 ppm. Somevhat anaesthetic.

{N.B.) Styrene vapor generation cof polyester resing will rarely exceed 200 ppm.

EMERGENTY ARD FEAST AID PAOCEDIRES
) Remove victim from exposure to well-ventilated area - make comfortably warm but
; not hot = uge oxygen or artificial respiration as required, In case of eye
; centact, flush promptly with coplous amounts of water for 15 minutes and seek
medical attenticn.

sramuty [} unstane D seece

GONDITRNS TO AVQID
Heat, direc¢t sunlight and ignition sources.

IHCOMPATABILITY IMalurily \2 avaia)
' Strong acids, peroxides and other oxidlzing agents.
HAZARDOUS DECDMPOSITIDN PROCUETS
Carbon monoxide and dioxide, low molecular weight hydrocarbons and organmic acids,
HAZARDOUS POLYMERMZATION  [Saf] mavaccuR [C] wiit ot ocoun
CONDITIONS TO aVRID

Sunlight,

open flames, contamination and prolonged storage above 100°F,

STEPE TO BE TAKEN INCASE WdATERIAL IS RELEASEOOR EMULLED
Remove saturated clothing promptly and wash affected areas with scap and water,
Remove all sources of ignition (flamee, heat and sparking). Ventilate area,
Use protective measures cutlined in Secticn VIII,

WASTE DISPOSAL METHOO  Absorb with inert materials such as vermiculite or sand and place in

closed container for disposal as solld waste, Wash area well with trisodium
phosphate and water. Disposal must conform to local, state and federal regulations

CIAL PROTECTION INFORMATIO

AESPIRATORY PROTECTION Up to 100 ppm: Honé
100 ppm and abkove: U.S. Bureau of Mines approved air line mask or self-contained

ENTILATION breathing apparatus. : {

Provide general dilution or lecal exhaust ventilation to comply with Sections II
and IV, (Styrene vapor is heavier than air). Use explosicn-proof motors.

rROTECTIVE GLOVES  Neoprene or neon-soluble plastic.
everpoTecTion  Use safely wear designed to protect against splash or liquids,

CTHER PROTECTIVE EOUIPMENT Safety showers and eye wash estations should be available.

FRECAUTIONS TD BE TAKEN IH MAHDLING AMD STORING

OTHER PRECALTIONS Avoid improper addition of promoter and/or catalyst, Consult product
bulletin, A promoter (metal organic such as cobalf or anilinpe type) and catalyst
(organic peroxide type) used with this product should always be mixed separately
with the product and should never be mixed directly trogether.
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- DIATORIAL SAFETY RDAYA SHEET NPVLA 6-70

{Approwed by 113, Department of Lebor “Ersentizlly Simitar” 1o Form LSB-0G%4)

—rt i bl

Saction | :
JFACTURER'S HAME
Tennessee Eastman Comoany }A\_(,E‘Tﬁﬂ =
ETAEET ACQAESS T '
CITY STATE, AND ZIP CODE - i T
L Kingsvort. Tennessee 37662
EMEAGEHCT TELEPHDHE N, T T T
61ls-257-0k11
CHEMICAL HMAME AHWD SYHOMNTMS TRADE NAME
Acetone Acetona
CREMICAL FAMILY T OV
Ketone CH5COCKH Y
T i 4w s P i Ao B o= P I SR S v T T T R T e A e
TRl s Tems o 0 T : ol TR bty ] REDYEN e e
I T e e e L e
PAINTS, PRESERVATIVES, A SOLVENTS
T
FIGHENTE - (e LOLVENTS
by
CATALYST AGTITIVES
= THERS
|
de’lll
HAZAHDOUSWES OF OTHER LI-OWIDS, SOLIDS, QR GASES
7
|

TULIMG PO1wT |°F

vAPCR PRESSLAE Hy. PERCENT VOLATILE
from el g 20°%C ]}g% g %g_ on | BY VGLUME (%]
ARFOR DEHSITY (ATR=1) . "T EYAPTIRATION RAATE
o . | (o Burgl &cetare =13
SCLUBILITY 4 WATER T .
Complete l kaulf_,ﬁg 4 8,08
LFPEARANCE 4RO QDOA _ ) . v. - a c4Qo
Clear Miguid Autoiezition Temo. 1002°F (538%C)
e
: - :{%ﬁ;‘b .
i FLMHABLE Likd TS ") 1]
12,0

HISHIMG WMEDIA

Water sprav, dry ochesmical, cerbon dioxide
SPECIAL £ RE FIGHTING PAGCEDURES

Hlone

HUSL'& FIRE AND EXM. O510N MAZLROY

Nomne 25




Acetone
B T

':;----r--—-- T e '-""'"'!"“"'"“"'""" ] ol T T P T e A o T e e = —-
T . PRI frasa: Rk w Sty LAREN ;
S e it :::l"." -LL1 ~1/:1£aw?\:u i
ke S=ct ooV EAH AT Rz AR TR0 A A
S ————— Y Tl - Rk’ i - 3
THRISHOLD LIWnT vhiuE . . ~
1000 parts per millinn B}
‘ECTS OF OYEREXFOSURE . .
Eyes - moderately irritating
S8kin - repeated/prolonged skin contact results in defattine of skin
I5 this material a3 sensitizaer? wNo
EMERAGENEY AMD FIRST AID PACCEDLIAES .
For narcotic effects. remove to fresh amir.
Skin contact ~ [fush with water
Eye contact - irrigate with water
T T T AT ity f..,.".ﬂmr"“""_"&“_“m‘?‘-:- ¥ _‘_‘: _L-—-T-—'\:“"-r:'_l"—_-—-—-th’--*--r—.;.ﬂ-r-wrﬁ-—"-v—.w-ww—r-' =
oo ot s .- -_;.ﬁ. '_. B ] .:Lgn)tm J,[ H“'l-mf"i(.- Er;ﬁﬁg’ iﬂ;\‘nﬁg ERC UL
. - P VPR = A e T i _M___.-
STARILITY UMSTABLE connmons m AYOID
STABLE e
INCDHFATARBILITY {Motenale to avoard}
HAZAAQOUS DECOMPFOSITION SAODLICTS
HOITIONS TO A%O0ID
HAZARDOUS MAY DCOUR canoir
TOLYMERIZ ATION
WILL NCT DCCUNR H

' rww% !h:ﬂ’m ?TW&HWWS % ComE

- __...q;a.‘} :a_y‘-.:

PELY S T
7 TO BE TAXEM IM CASE MATERIAL {5 RELEASED OR SFILLED

Flush wiilhy laree amgunts of watex: keep away from sparks and flares

WaiTE QIGMISAL METHOD

' RESFIRATGRY FROTECTEON fS;-u-ah' r;pe}

L Tone spepigl
) SPECIAL
VERTILATION LOCAL EXHAUST
MECHAMIC AL chntm.U DTHER
]

FROTECTIVE GLOVES EYE PROTECTION
Fubber [ Face shield/safety slaszas
P THER FROTYC TIVE EQWIFMENT

UTIDHS T I-F TAI.EM iN HANGL_ hG AHD STD‘HJNG

Kesp container tiphtly rlaeet ¥eep away from sparke/Zig

OTHER FREZ AUTIDNE
Hone
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Kodak
Fastman
Chemicals

CH,
C=0
CH;

SOLVENTS

ACETONE

Typical Properties

Molecular Wejght
Evaporation Rate {n-butyl acetate = 1)
Weight/Vol, 20°C,

Ih/ezal (11, 8.)

kgfliter

ib/eal {Imperial)
Solubility, 26°C, wt%

In water

Water in

Dilution Ratio, toluene
WM & F naphtha

Refractive Index, 20°C
Vapor Pressure, 20°C, mm Hg
Freezing Point, °F (°C)

Flash Point, Tag Closed Cup, °F (C)
Tag Open Cup, °F (°C)

Fire Point, °F {°C)

Flammable Limits in Air, % by volume
Lower
Upper

Auloignition Temperature {ASTM D-2155),
OF (OC:]
NFPA Classification 30:

ICC Labels Required

Bureau of Explosives Classification

*Replaces FEastman Publication No. M-134
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ALFI‘DNE

Feblication Na, M-134A%

58.08
1.7

6.59
0.79
71.91]

Complcte
Complete

4.6
0.55

1.3589
180
—-138 (-95)

—4 (20}
—2  (~19)

-2 (-1

2.6
12.8

1000 (538)

Flarnmable Liquud,
(Class 1B

Red
Flammable Liquid

[T



Acerone

Acerane 15 the simplest and the most important ketone commercially avaylable. It is an eco-
nomical, active solvent widely used 111 film casting, fiber formation, lacquers, inks, cleaners,
and thunners. Tt s also a valuable raw material for ch2mical syntheses.

A fast-evaporating solvent, acetone has the atnlity to produce low-viscosity solutions of many
polymers. One of the most active solvents far cellulase esters, 1f is used extensively 1n con-
verting these polvmers into films and coalings. Many formulations for cements, lacquers,
artificial leathers, inks, and simufar products cantlain acetone to dissclve cellulose nitrate. The
solvent systems int formulations of paint and varnish remaovers, cosmetics and perfumes, air-
plane depes, and Lniments often include acetone.

Acetone is a valuable chemical intermediate, in fact, its largest use is in the production af
acelic anhydride (through conversion to ketene which is then reacted with glacial acetic acid).
Substantial quantities of acetone are alko used as a raw material 1n the synthesis of solvents
such as methyl isobuty]l ketone, methyl isobuty! carbinol, and mesity]l vxide. It is also an
intermediate in the manufacture of bhisphenol A, antioxidants, dregs, and resins such av the
methacrylates and epoxies.

Combining economy and high solvency, acetone 1s sometimes used {o replace all or portinns
ol other active solvents in lscquer thinner formulations. Several properties of acelone impor-
tant 10 lacguers are cornpared tn the following rable with similar properties of several other
Eastrman aclve solvents.

! [ Scivnion Viscosity, 25°C, cp
'| Evap Blush Res , RS %S E. -_;- _ .“__..;J acite
: “lvent i %R HE 7 080 XM VALt
Eastmen Solv P Rate Bﬂbu]: 127°C) Cellulose Nitrate 470 Rasin 2070 Resin
, 10We % oW % 20\t %
; : ' —
Acatoneg A A 28 l 15 14 22
Mezhyl Ethyl Ketone 46 | 45 i 20 16 30
T Ethy! Acetate, 85% 4.2 38 25 73 42
Isopropyl Agetate g go 38 29 59

I nraduct of Firestone Chemical Corp,
bpm:l'u.:! of £ I du Pont de Nemours Co., Ine

Acetone 1s employed as a denaturant in several specially denafured alechol formulas. Recause
of the high solubility of acetyiene in acetone, the absorbent packaging used in acetylenc
storage cylinders often is saiurated with acetpne to avoid excessive pressures and thus provide
safer handling and storage.

Acelone funcnons as a processing solvent 1n the manufacture of cellulose acetate fibers. photo-
graphic films, and skived acetale and pyroxyun plastics. Miscible in all proportions with water
and organic sclvents such as ethers, aleohols, and esters, acetone finds use as an cxtraction sol-
vent in various recovery and punification pracesses for products such as vegetable oils, lubri-
cating oils, and pharmaceuticals.
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SACETINE

Eastman Sales Specifications®

Color {Pt-Co Scale), ppimn, max 3

Specific Graviry, 20°/20°C 0.791-0.793

Acidity, as acetic said, Wt %, rnax £.002

Boiling Range, 760 mm, °C 1.0° range including 56.1°
Acetone, wt %, min 99.5

Permanganate Time, hs, min 2

Nanvalatile Matter, g/ 00 ml, max 0.002

Iron None

Halides None

Water, wt %, max 0.5

Cdor Churscteristic, nonresidual
Appearance Shall be free from insoluble

matter or haze

*Specificarions are subject to change withou! notice. For current specificaitons, request Eosteman Sales
Specificanon No. 2512,

Complies with ASTM Standard D-329-66

TOXICITY AND HANDLING PRECAUTIONS

Toexicity. Screcning studies of the toxicity of acetone have been conducied by the Laboratory
of Industrial Medjcine, Eastman Kodak Company. The acute oral LD, for mice was 4000-
800C me/keg Exposure to vapor concentrations of 16,000 ppm caused the death of one of

six rats in four hours.

Extensive human expenence confimms the low toxicity of acetone. Inhalatren of 2500-3000
ppm of the vapor causes minor uritation of the eves and nose.! Skuin absorption of acetone
is very low, Because of its solvent achon, defatting of the skan will oceur from prolonged or
repeated skin contact.

Handling Precautions. Acetone is extremely flammabls and very volatile. Keep contaiuers

closed and away from heat, sparks and open fiame. The threshold humit value lor acetone 1s
1000 ppmi.? Use with adequate ventilation. Prolpngsé or repcated skin contact should be

avouded.

YPatty, F. A . Industnal Hugiene and Toxiwcology, Vol II, seceond edrnian, Intersciencs, New York, 1963.
2 American Conference Governmental fndustrol Hygrenists, Thresitold Linur Values of Awrbome Contarninants,
1e70.
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U.S. DEPABTMENT OF LAZOR Form Ravraved

“ OB Ne, 45.R1187

Qccupational Safety and Health Administration

AATRAIAL SareiV DATA SHEET DeEA

Required under USDL Safety and Health Ragulations for Ship Repairing,
Shipbuitding, and Shipbreaking (29 CFR 1515, 1516, 1917) Code: 065-4050

it mpmias wus

SECTION |

UARUFACTURERTS RAME EMERGENCY TELEPHONE NO.
1 2°1i=d Chemical Corp., Specialty Chem. Div. {201) 455~2000

Z<Tazss humber smest (i, Stare, ard Z1P Cod

5 g E L OETR, Yo e s town, NI 07960
[ CocwoAn NAME AND 57 MGHY MS TRADE HAME AND SYNONYMS

N, N-Diethylaniline - Same "TDE

TFEwmICAL FARILT FORMULULA -

iromatic Bmine (CoHg ) 2NCgHs

SECTION it - HAZARDOUS INGREDIENTS

W TLY TLY

FAlMTS PRESERVATIVES, & SOLVEMNTS ALLOYS AND METALLIC COATINGS

»

{Urit) Unix)
> GMENTS N/A | BAsEMETAL ) N/A
E caTALYST i N}{A ALLOYS N/}‘.
VEHIC £ . N/R | METALLIC COATINGS -~ N/A
SC.LVENTS N/A | FLOS COATING OR ConE FLUX N/A
WSTITIVES N/A OTHERS N/A
C*—=RS5 N/A
HAZARDOUS MIXTURES OF DTHEA LIQUIDS, SOLIDS, DR GASES PRI
i = 060 LB/ FEL.OZ
| N,N-piethylaniline 1EsTs

ECTION 147 - PHYSICAL DATA

-
I2ILHG POINT OF) 715 . 5o | SFECIFIC GRAVITY [Hy0=3} N/5
F
e - BERCENT, VOLATILE -
| YEPOAPRESSUAE (MM M) 10 yap ¢ [92.4°C | oy voLuME () N/A
VAFOR DENZITY (AIR=1) 6.7 :’:"'ADORP'TJGN “J:';"'E N/A
FLLUBILTY 1M WATER Insocluble

amtaranceaNO ODOR Yellow 0il with amine odor

] SECTION iV - FIRE AND EXPLOSION HAZARD DATA
{Tj’iﬂ POIHT [hioed WEad s 185°F Ftﬁar:.gggl*_;ﬁ_mws Ll Ut
|

EXTIRGUISHING MEQIA - yater (spray or fog), Carbon Dioxide or Dry Chemicals

TECIAL FIRE FIGHTING PROCEDURES
N unusual orocedures

LRUSUL, FIAL AMD EXPLOSIDN HAZRARADS

s i

None
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N A - D 5 it Ao (D&'ﬁj

SECTIONV - HEALTH HAZARD DATA

FeASEegt S T v ALLE v
Oral 1D53 lraz) 0.98 co/kg  Skin IDsg {rat) 0.5-1.0 cc/kg
EEez TS S Oy EAEXSDSUAS | : : i 1
= f’iicjny Ingeéhlon, skin absorption and inhalation of vapor and an

v
]

|

i eyz irritant as defined by FHSA.
i

ZMEASENIY 230 AIRST AID 2AOCEDURES T gase ¢f contack, i‘mpgdj]%te]_g TEMOve a
contamimates clothing, including shoes, and 'f ush skin-or eves wi

oienty of water for at least 15 minutes; get medical attention. Wash
clothing kEs=foze reuse. If ingested, call a physiclan-and, £ con-
scions induce vomiting by giving a Thsn of salt in a glass of warm_
wazar aad —epeat until vomit fluid is clear. Apply .artifical respir—
' m LE T 2a ng, -, Keep patient warm and
ATO% 1T NOT _SESSTRLUSSECTION VI - REACTIVITY DATA [ (05 BYHH

xcassive temperaturs or heat.

STAZILITY i NS ASLE qo-TIoNs 7o ayolD
I

i LTABLE 4

INCT W EATARILITY MHorrrls 19 evpid)
Oxidizing materials
w AT SR DOUS SECOWRGEITION PROQDUCTS

Inforoeation not avallable,

L MAY BECLR CORDITIONS TD AVCID
HAZARDOUS

SO YMIAITATION

WiLL NOT OCCUR X Excessiye temperature or heat.

SECTION VI - S™LL OR LEAK PRCCEDURES

) TO EE ~ CASF MAOTERIAL ISR AFLELSSED OH SPLLLED . .
Séasﬁ?%z”éétgk WiEn pfhn%y oF water ii governmental requlations will

#ASTE D/SFO5AL WETHOD
As POOVE -

SECTIDN VI - SPECIAL PROTECTION RIFORMATION

RF_‘;P':&A.T::;‘F FROTICTION ﬁpﬂjﬁ' ypel

T U LSO AL EXFALST EPECIAL
SheneA | Vent to remove fumes
i MECHAM ICAL {Geneml) OTHER
PROTECTVWE GLOYLS LYE PROTECTION
Recor—aented use Goggles

CTREA PROTESTIVE ERQUISHSMT

Normal work clothzs - Shirt and pants

' SECTION IX - EPECIAL PRECAUTIONS

PRECAUTICNS 70 2E TAKEN IN HAMDLING AND STOAING .
Sigre away Tromwexcesgi heal and gren flames, Use only with
sfdzouats vantilation. Keep container closed.

TREA PRECAUT.ONS

[al

See precautionary labzl on drums.
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* US. DEPARTMENT OF LABOR
Qooupationzf Safety and Health Administration

MATERIAL SAFETY DATA SKEET

Form Agaroved
OMH Mo, 44-11]1387

Required under WSDOL Safety and Health Regulsuons fer Shup Repairing,
Shipbuilding, snd Shiptncakang (29 CFR 1915, 191G, 18172}

MK

SECTION !

| MARUFACTURER'S NAME

Houry Chemlcal Corporation (716) 778-8354

EMERGEMNCY TELEPHONE NOD,

" AODOTESS (Auminr. Steecl, Citv, State, and FIP Code}
3 Lockport-Olcott Road, Burt, New York 14028

CHEMICAL NAKE AND SYHONYIS TRADE MANME AMD 5YHRONY IS
See Addenda Sheet

Cadox M-50
CRCAATCAL FAMILY FORMULA
Oreanic Peroxides

E ASH PO!NT lMe {od use

SECTION It - HAZARDQUS INGREDIENTS
PAINTS, PRESERVATIVES, b SOLVENTS % | TLV TLY

TS, . (Urmts) ALLOYS AND METALLIC COATINGS % | tnasl
PIGMENTS N/A BASE METAL N/A
CATALYSET ALLOYS
VEHICLE METALLIC COATINGS

: FILLER METAL -
SOLVENTS PLUS COATING DR CORE FLUX
ADGITIVES OTHERS
OTHERS
HAZARDOUS MIXTURES OF OTHER LIGUADS, SOLIOS, OR GASES % | e
Methyl Ithyl Ketone Feroxide 40-50 Unk.
Hydrogen Peroxilde : 0-5 1 ppm
SECTION 111 - PHYSICAL DATA
BOILING ROinT {4F.) Nfﬂ EPECIEIC GRAVITY (HyDol) 1.17
VAPOR PRESSURE tmm 141 ' Unk. PERCCNT, VOLATILE N/a
YAFOH DENSITY [AIR=YY N,’A :Z"_VRF'GFIATEON Fli:‘i’;:'. ﬂfﬂ
SOLUBILITY 1N W‘Tj E_n “eﬁligihl 1 .
APPEARAMNCE AND ODOR Clear, Colorless liguid, slight edor
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLAMMABLE LIMITS Let Ual

lozed setaf} 180°C

EXTINGUIS HING MEC A
_See Addenda Sheet

R IR Bg frocTouRes

"'Q'é’.:_ruﬁhd'gt S ANBHERSEOSION HAZARDS

32



- MER P
' SECTION v - HEALTH HAZARD DATA

TRitRE IGLD LT VALUE

Unknown
[ EFFLcTS OF OVEREXKPEEURE :
Unknown

EMERGENCY AMD FLRST AID PRGCEDURES
See Addenda Sheet

SECTION VI - REACTIVITY DATA

STABILITY UNSTABLE X COMDITIONS TO AVDID

5TADLE

INCOMFATABILITY fMatenaly to moid)

. See. Addenda Sheer
HAZARDOUS DECOMPOSITION PRODUCTS

.. Unknown
CONDITIGNS TO AVOID
HAZARDOUS MAY DCCUR N,fA
POLYMERIZATION
WILL NOT OGCUR N/A

SECTION VIl - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN 1N CASE MATELRIAL 15 RELEASED OR SPILLED
Spilled material must be absorbed onte vermiculite, periite or absorbent

earth and disposed of immediately. See Waste Disposal Methods.

wWasTE DISPOSAL METHSD
Sce Addenda Sheat

SECTION Vil - SPEC!IAL PROTECTION INFORMATION

RLSPIRATORY FROTECTION (Spectiy fvpol
See Addenda Sheet

VENTILATION LOCAL EXHALUST Yas SPECIAL
MECHANICAL [General] DTHER
PROTECTIVE GLOVES EYE PROTECTION
Yes Yes

OTHER PROTECTIVE EQUIPMENT

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONE TO BE TAKCH IM HAMNDLING AND STORING

See Addenda Sheet

OTHLR PRECAUJT QNS
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(MERP)
ADDENDA SHEET TO MATERIAL SAFETY DATA SHELT

CADOX M-50

SECTION I

Chemical Name - 9.0% Actlive Cuxygen Methyl Ethyl Xetone Peroxide Tn
Dimethyl Phthalate

SECTION III  PHYSICAL DATA

Decomposition Temperature -~ Cadox M-50 may decompose violently with
fire if maintained at a temperature of 145°F for extended periods of
time.

SECTION IV FIRE AhJ EXPLOSION HAZARD DATA

Extinguishing Media - Large fires are best fought using large amcunts
of water, preferably applied as a water fog or spray. Precautions
wust be taken to aveid distributing the burning material over a larger
area when using a water jet. Dry chemical, foam or carben dioxide
extingulshers can be used on small fires.

Speeclal Fire Fighting Procedures - If fire occurs near the peroxide,
spray water un the peroxide centainers to prevent overheating.

Continued exposure to heat can result in the formation of flammable
vapors,

Unusual Fire and Expleosion Hazards - In additioa to heat, Cadox M-50
can also be ignited by contamination with acids and strong oxidizing
or reducing agents includinp accelerators for pelymerization reactione.
See Section VI — "Materials te Aveid". Confined vapors can ignite
with explosive forece,
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: 2
ADDENDA SHEET MEK

Cadax M-50
Page 2

SECTION V HEALTH HAZARD DATA

Emerpency and First Aid Procedures — Contact with skin, eyes and clothing
mist be avoided. Prolonged inhalation of Cadox M-50 must be avoided,
Contaminated ecleching must be laundered before reuse.

In case of contact with skin, wash with soap and water; for eyes, immediately
wash with plenty of water (every second is important) and consult a physician.
In case of ingestion, immedjately consalt a physician and your local poison
control center, identifying the material as methyl ethyl ketone peroxide
soluticon in dimethyl phthalate containing a small amount of hydrogen peroxide.

SECTION VI REACTIVITY DATA

Stability - Although Cadox M-50 is stable at ambient temperatures, storage

at temperatures above 145°F can result in violent decomposition. Storage

in the eriginal containers at &5 - 85°F le recommended. Stability is severely
affected by contaminacion with cther materials. Cadox M-30 is an oxidizing
material which must be handled with care,

Conditions to Avoid - Cadox ¥-50 must be kept away from z2ll sources of heat
and igniticn such as radiators, steam pipes, direct rays of the sun, open
flames and sparks.

Incompatability - Materials to Avoid ~ Special care must be taken to avoid
contamination with combustible materials, acids, stromg oxidizing or reducing
agents and accelerators for nolymerization reactions, etc. Do not add
acrelerators such as cobalt naphthenate or dimethylaniline directly to this
material as a vigorous deconposition may regult.

SECTION VIT SPILL OR LEAK PROCEDULES

Waste Disposal Method - Use a non-combustible meterial like vermiculite,
perlite or absorbent carth to soak up spilled material. Using a non-sparking
shovel, collect the saturated vermiculicte and deposit in small shallow piles
on nawspaper located in an open, safe place. Ignite the newspaper with a
lighted teorech having a2 6 foot handle and back away, No mere than one peound
of percoxide should be burnmed at one time.

SECTION VIII SPECIAL PROTECTION INFORMATION

Regpiratory Protection - A combination chemical cartridge and wechanical
filter respirator should be used wherever spray application is taking place,
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ADDENDA SHEET
Cadox M=50
Page 3

SECTION IX SPECIAL PRECAUTIONS

Operating Precautions — Metering and Pumping - Pumping systems employed
mslt be designed to prevent heat build-up and conditions of friction and
pressure build-up. Friction caused by moving parts must be avoided.

Static Electricity - When working with this peroxide, precautions to
reduce static electricity musc be observed. All equipment must be

grounded and high hunidity conditions should be maintained where
possible.

Sultahle Handling Materials for Cadox M-50 - Only inert, non-contaminating
materials must be used with peroxides. Polyethylene is a suitable material
and is commeonly used for piping or dispersing equipmwent. Stainless steel

(Types 316 or 304), teflon or nylon are suitable for contact with peroxides.

Materials such as brass, stalnlesa steel (type 400) iron and rubber should
not be used. —_—

CAUTION! ¥ever miwm accelerators sveh as cobalt prioate directly with
Cadox M-50. This mixture can decompogse violently. First, disperse
thoroughly the required amount of accelerator into the resin. Then add
and disperse the peroxide.

Diluents ~ Tor spray gun application or any other process reguiring a more

dilute form of Cadox M-50, diallyl phthalate, dimethyl phthalate, diacetone
alcohol, methyl ethyl kecone, or ethyl acetate may be added to Cadox M-50,

Do not use acetone as a diluent for wmethyl ethyl ketone peroxides.

Storage Areas ~ This peroxide must be stored away from the wanufacturing
area and separated from other combustibles or materials which could induce
decompesition.

Drain thoroughly and flush empty containers with water before discarding.

Storape Temperature - Cadox M-50 should be stored in a cool place in the
original containars. Storage temperarure of 65 — B5°F {5 recommended.

For further information, write or call NWoury Chemical Corp,, 2153 Lockport-Glcott
Road, Burt, New York 14028 716-778-8554.

The informatlon contained herein is based on what we believe to be reliable data,
but Noury Chemical Corporation makes ne Warcunties, express or implied, including,
but not limited te, the Implied warranties of merchantabilicy and fitness for =z
particular purposc. Nothing contalne herecin Is to be construed as a recommendation

for use in viclation of any exlsting patent, foreign or domestic, or of applicable
laws and regulations. 6
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ACDENDCA SHEET
CADOX 40F (re)
Page 2

SECTION VI REACTIVITY DATA

Stability - Although Cadex 40E is stable at ordinary handling and
stordge temperatures, storage helow 80° F is recommended. Separaticn
may cccur if Cadox 40£ is subjected to high temperatures for prolonged
pericds of time.

Conditions to Avoid - Although Cadox 40E exhibits reduced flammability
comparad i benzoyl peroxide paste, this product should be kept away from
all scurces of heat and ignition such as radiators, stecm pipes, direct rays
¢f the sun, open flames and sparks.

Incompalability - Materials to Avoid - Special care must be taken to avoid
contamination with combustible materials, strong cxadizing or reducing agents,
including accelerators for polymerization reaciions. Do not add acceleraiors
such as dimethylaniline directly to thls material as a vigorous decomposition
may result.

Hazardous Cecompoesition Products - When expoesad to high temperatures,
Cadox 40K can decormpose to form biphenyl, a toxic flammable material
(- 2 ppm 1 mg/m<),

SECTION VII SPILL OR LEAK PROCEDURLES

Wasle Dispesal Method - Use a non-combustible material ii%e vermiculite,
perlite or ubsorbenl earth to soal ug spiiled material. Using a non-sparking
shovel, collect the saturated vermiculite and deposit jn :mall shallow piles
on newspaper locdted in an open safe place. Ignite the newspaper with a
lighted torch having a six fout handle and back away. Mo more than ore
pound of peroxide showld be burned at one time,
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ACDENDA SHEET
CADOX 40E (8 ro)
Page 3

SECTICN IX SPECIAL PRECAUTIONS

Precauticns to be Taken in Handling and Storing - Cadox 40E is a mild
oxidizing material which must be handled with care. This parozide must
be storsd in the original containersz away {rom other combustibles or
materials which could induce decornpesition,

Suitable Handling Materials for Cadox 40E - Only inert, non-contaminating
materials should be used wilth peroxides, Polyethylene 1s a sultable maierizl
and is commonly used in piping and disbursing equipment, Stainless steel
(types 316 or 204), teflon or nylon are suitable for contact with peroxides.
Materials which are susceptible to oxidation snoulu not be used,

Operating Precautions ~ Metering and Pumping - Pumping systems
employed should be designed to prevent heal build-up and conditions of
friction and pressure bujld-up. Friction caused by moving garts should
be avoided.

The information contained herein is based on what we believe to be reliable data,
but Noury Chemical Corporation makes no Warranties, express or implied, in-
cluding, bot not limited to, the implied warranbies of merchantability and fitness
for a parlicular purpose. Nothing contained herzin is lo be construsd as a
recommendalion [or use in viclution of any existing patent, foreign ¢r domestic,
or of applicable laws und requlations.
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ADCENLCA SHEET TO MATERIAL SAFETY DATA SEEEET

)
CADOX 408 (&re]

SECTION 1

Chemical Name - Cadox 40E - 40% active peroxide emulsion
composition.  Active ingredient benzoyl perexide (CgHpCOl40;

SECTION IV FIRE AND EXPLOSION HAZARL CATA

Extinquishing Meqgia - Small fires are best fought using copious
amounts of water. Precauticns must be taken to aveid disiributing

the burning inaterial over a larger ared by suitable directing of water
spray. For small fires, dry chemicals, foam or carben dioxide (CQ,)
extinguishers can alsc be used. For large fires, evacuate the area and
apply water from 2 safe distance to cocl duwn the surrounding area. If
fire occurs nedr peroxides, spray water on the peroxide containers to
prevent overhealing.

Unusual Fire and Explosion Hazards - In addition o igaition by heat and
flame, Cazdox 40E may also be igaited by contamination with strong oxidizing
or reducing agents, including accelerators for polymerization reactions,

Soe Section VI - Materials to Avold. Decomposition vapors are flammable
and toxil.

SECTION V HEALTH HAZARD CATA

Emergency and First Aid Procedures - Contact with skin, eyes or clothing
should be avoided. In case of conlact with skin, wash with socap and water;
for eyes, wash wath plenty of water and consult a physician, In case of in-
gestion, administer an emetic and call a4 physician,
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