APPENDIX VIII-A

Environmental Requirements Applicable to

EVOH Production Facility
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Interoffice Correspondence

To:
from:

Subject:

Y. Ozeki Date:  August 31, 1932
D. W. Clark : File: DWC-120-92
ENVIRONMENTAL ASSESSMENT DATA Copies: Claggertt, Ozeki, McHugh, Richardson,

Suzuki, Tomita

Attached is a listing of all applicable Federal and State laws which apply to the operation of the
Pa;adena plant. '

With regard to the environment; effects of the production of EVOH resins, the following comments
are offered:

1. The following chemicals are reported as being released to the environment under SARA Title
lll, TOXIC CHEMICAL RELEASE INVENTORY.

A. Acetaldehyde
B. Ethylene
C. Methanoi
D. Vinyl Acetate
2. None of the above listed chemicals are released to any receiving bddies of water., They

have been released as fugitive or point source emissions only. The total amount of
hydrocarbon emission reported in 1992 for the calendar year 1891 was 60,009 iss.

3. The plant produces the following waste materials:
A. Hazardous liquid waste produced is composed of water, vinyl acetate, methyl
acetate, methanol, acetic acid, and butyl acetate. This material is disposed of by

incineration in a fuels recovery program.

B. Hazardous solid waste - EVAC paste. This waste is placed in fiber drums and
incinerated in a fuels recovery program.

C. Non-Hazardous Solid Waste - EVOH paste. This waste is also placed in fiber drums
and incinerated in a fuels recovery program.

D. Non-Hazardous Solid Waste - Scrap EVOH. This waste is placed an Gaylord
containers and then incinerated in a fuels recovery program.

E. Trash - This is normal trash material such as packaging, garbage and other

miscellaneous material which is placed in dumpsters and landfilled. No material
from the producing plant is aliowed in with this material.
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4. Effectively, all waste with the exception of trash is placed into fuels recovery where it is
incinerated, thus having no environmental impact by being totally destroyed.

Please advise me if you require additional information.

S

D. W. Clark

DWC/djm

Attachment

00G3<



ENVIRONMENTAL LAWS AND REGULATIONS

1

FEDERAL LAWS:
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
Clean Water Act
Clean Air Act
Emergency Planning and Community Right-to-Know Act (SARA, TITLE {l1)
Safe Drinking Water Act

Resource Conservation and Recovery Act

FEDERAL REGULATIONS:

40 CFR Part 50
National Primary and Secondary Ambient Air Quality Standards

40 CFR Part 51
State Implementation Plan Requirements

40 CFR Part 52
Approvai and Promulgation of State Implementation Plans (Subpart SS, Texas)

40 CFR Part 60
New Source Performance Standards

40 CFR Part 61
National Emission Standards for Hazardous Air Poliutants

40 CFR Part 81
Air Quality Planning Areas

40 CFR Part 110
Qil Pollution Prevention

40 CFR Part 112
Qil Poliution Prevention

40 CFR Part 122
NPDES Permit Program
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ENVIRONMENTAL LAWS AND REGULATIONS
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40 CPR Part 141
National Primary Drinking Water Regulations

40 CFR Part 245 through 256
Solid Waste Management

40 CFR Part 260 through 271
Hazardous Waste Management

40 CFR Part 302
Designation, Reportable Quantities, and Notification Reguirements for Hazardous
Substances under CERCLA

40 CFR Part 355
Emergency Planning and Notification under CERCLA

40 CFR Part 370 _
Hazardous Chemical Reporting and Community Right-to-Know

40 CFR Part 372
Toxic Chemical Release Reporting

40 CFR Part 414
Effluent Limitation Guidelines for the Organic Chemicals, Plastics, and Synthetic Fibers
Industry

40 CFR Part 172, 173, 178, 1789, 192
Department of Transportation Regulations Dealing with Hazardous Materials

TEXAS LAWS:
Texas Clean Air Act
Texas Coastal Qil and Hazardous Spill Prevention and Control Act
Texas Hazard Communication Act
Texas Hazardous Substances Spill Prevention and Control Act
Texas Solid Waste Disposal Act
Texas Toxic Chemical Release Reporting Act

Texas Water Quality Acts
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ENVIRONMENTAL LAWS AND REGULATIONS

3

TEXAS REGULATIONS

TAC, Title 25 -~ Heaith Services, Part |
Texas Department of Health, Chapter 325
Solid Waste Management

TAC, Title 31 -~ Natural Resources and Conservation
Part il
Texas Air Control Board

TAC, Title 31 --  Natural Resources and Conservation, Part IX
Texas Water Commission, Chapter 305
Consolidated Permits ’

TAC, Title 31 -- Natural Resourées and Conservation, Part iX
Texas Water Commission, Chapter 307
Surface Water Quality Standards

TAC, Title 31 --  Natural Resources and Conservation, Part {X
Texas Water Commission, Chapter 309
Effluent Standards

TAC, Title 31 -- Natural Resources and Conservation, Part 1X
~Texas Water Commission, Chapter 319, 321, and 323
Texas Wastewater Treatment Regulations

TAC, Title 31 - Natural Resources and Conservation, Part IX
Texas Water Commission, Chapter 335
Industrial Solid Waste and Municipal Hazardous Waste

THD, Water Hygiene Division, Rules and Requlations for Public Water Systems
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-oerating Permt -S%7:
Iinylene Vinyl 2iconoi “zsins
-lant
’asadena, Harris County
=ccount 1D Mo, =G-1310-7 .
$€°10 your cermit zopiication, Form PI-i, concsrning
to Permit R-2576. e understana that ¥TU pro-
ecx vour Phase I Resins Plant.
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ssion ailowaple tanle ana provisions pages. -lease
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If you nave fuirther
ccntact ir. Johnny

Jermillion of cur Permits Zivision.
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i« Lxecutive Directer
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cc: lir. Herbert .. «“illiems, Jr., Regional Cirector; Houston
«ir. Allison k. Peirce, Director, Harris County Pollution Control
Department, Pasagena
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., Director, Pasadena City Health
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zcuivaiers, z Metnods - .: snall ce tne responsiziiity of the
7oiger of I71s permt 1) gesmonstrate or stherwise :ystify the
2quivaiency =7 emission control metnogs, sampling or otner
2MISS10N 13577N¢ Tetnoas ana ~oni1toring Metnoas --ooosed as
ilternatives 2 .ethods incicatec 1~ the grovisions of <his
permit. .iternative metnoads snail se appliea for n writing ang
snali se revieweg ona approvea Sy tnhe txeculive [:-actor orior to

their use *n “uifilling any r2ouirements of this Zermic.

Sampiing zequirements - if samoling of stacks or srscess vents is

required, ite nolaer of this jermit 7ust contacti ine Juality
Assurance Zivision of the Texas Air Zontrol Boara (TAL3) prior to
sampiing 15 optain the proper cata ‘orms ana procecures. The
holder of :=is permit is also responsible for provicing sampling
facilities 2na congucting the samoiing operations at his own
expense. '

Appeai - "~is permit may be appeaiec Sursuant to cuie .33.81 of

the Procegurail Rules of the TACB ana Section 6.01 of the Texas
Clean Air Zc¢t. Fallure to take such zpoeal ~onsti<utes accep-
tance oy <ne applicant of all terms of tne permit.

Constructicn ®roagress - Start of coastruction, Ionstruction inter-

ruptions exceeding 45 days ana compietion of construction shall
be reportea 1o tne appropriate regional office of =ne TACB not
later than i0 working days after occurrence of the event. This
provision snall not apply to operating permits.

Recordkeeping - {nformation ang data concerning prcauction, oper-

ating nours, sampling and sonitoring data, if appiicaple, fuel
type and fuel sulfur content, if applicable, snall se maintained
in a file at the plant site and made available at the request of
personnel from the TACB or any local air pollution control pro-
gram naving jurisdiction. The file shall be retained for at
least two years following the cate that the information or data
is obtaineg.

Revisea  February 22, 1989
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“ioing, ‘alves, Pumps and Comoressors in Volatile Oreanic Ccmpound

. ¥0C) Service

in

“hese crovisions shall not apply ..) wnere the VOC nas an
aggregate partial pressure or vapor pressure of less than 0.5
psia at 100°F or at maximum process operating temperature if
iess tnan 100°F or (2) to piping and valves smailer than two
inches nominai size.

Construction of new and reworked piping, valves, pump and com- .
pressor systems shall conform to applicable ANSI, API, ASIE or
equivaient coages.

New ana reworked underground orocess pipelines in VOC service
shall contain no buried valves sucn that fugitive emission

monitoring is renderea impracticat.

7o the extent that good engineering practice will permit, new

and reworked valves and piping connections shall be so located

to be reasonaply accessible for leak-checking during plant

operation. R

Hew ana reworked piping connections in VOC service shall be
welded or flanged. Screwed connections are permissible only
on piping smaller than two-inch diameter. All connections
shall be hydrotested or gas tested at 100 percent or more of
the maximum operating pressure and adjustments made &s necesge-
sary to ontain bubble-tight, leak-free performance.

Hew ana reworked valves installed as replacements at this
facility in VOC service shall be tested prior to operation by
hydrostatic or gas testing in-place or by an appropriate bench
test sucn that the valves do not leak to the atmosphere during
testing.

Valves in VOC service shall be monitored by leak-checking for
fugitive emissions at least quarteriy using a VOC detector.

Except as may be provided for in the special provisions of
this permit, all new and reworked pump and compressor snafts
shall be equipped with a shaft sealing system that prevents or
detects emissions of VOC from the seal. Seal systems cesigned
and operated to prevent emissions need not be monitored.

These seal systems may include but are not limited to dual
pump seals with barrier fluid at higher pressure than process
or seals degassing to vent control systems kept in good
working order. All pump and compressor seals emitting VOC
shall be monitored with a VOC leak detector at least quarterly
or the seals shall be equipped with an automatic seal failure
detection system.

. February 22, 1989
Revised .
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RAL FROVISIZLS
7

camagec :r ‘eicing valves, Tlances zna COMDressor znc zump
seals 7:iurna *c ce emitting VOC in excess of 10,200 ozmv or
Youna ty visua: inspecticn to ze :eaking {e.g. iripping
ligquias, snail oe tagged ana repiaced or repairea. Zvery
reasonaole efvort shall be made to repair a leaking component,
as specified 7 tnis paragrapn, within 15 days zfter zne leak
is founa. if the repair of a component would require a unit
shutdown wnich would create more emissions than the repair
would siiminate, the repair may be delayed until the next
scheduiea snutcown. A1l leaking components which cannot be
repaires until the unit is snut cown for turnaround snall be
identifza Yor sucn repair 3y tagging. The Executive Jirector,
at nis :iscretion, may reguire early unit turnarouna or other
appropriate action based on the numper &nd severity of tagged
leaks zeaiting maintenance zuring Tne next turnaroung.

The resuits of the reguireg fugitive monitoring ana Taintenance
program snall ce made available tc the Executive Direczor or
nis aesignatea representative upon request. Records snall
indicate apprcoriate dates, test methods, results ana correc-
tive actions tzken.

Fugitive emission monitoring required by TACB Regulation V, an
appliczcie lNew Source Performance Standard, Title 40 Code of
Federal “eguiations Part 60 (40 CFR 60) or an applicanle
Nationa: Zmission Standard for “azardous Air Pollutants (40

A

CFR 61, may te useg in lieu of Items G through ¢ of znis
provisicn.

Revisea February 22, 1089
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SPECIAL PROVISICHS

(%3
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“he total emissions of zir contaminants from any of the sources
snall not exceea the values stateg on tne 2ttacnea tznle entitled
‘Cmission Sources - “aximum Allowaple Z-ission Rates.

“his facility snall comply with ail reaquirements of Environmental]
Protection Agency Regulations on Stanaaras sf Performance for New
Stationary Sources promulgatea for VOC Emissions from the Svnthetic
urganic Chemical Manufacturing Inqustry: Distillation Unit Opera-
tions ana Equipment Leaks of VOC in 40 CFR 60, Subparts A, “MN and
V.

cafety relief vaives that discharce t¢ tne atmospnere only :zs a
result of fire or f2ilure of utilities zre exempt from Cenerai
“rovision iHo. 7, provided that each vaive is equipped with a rup-
Tdre disc upstiream. A pressure zauce cnall be instaiied petween
tne relief vaive ang rupture disc o monitor disc integrity =r an
equivalent metnoa approvea by the TACE snail be implementea. All
ieaking discs snall bSe replacea at the earliest opportunity but no
later than the next srocess shutcown.

“he boiler snall be equipped with a staged fuel low nitrogen oxide
M0, ) burner cr an aoproved equivalent wnich will provide less than
3.1% pound HNC, /M Btu.

“ne holder of this cermit shall keep recorcs of the resin Tlow
rates througn the dryers of eacn line (A, 2, [IA andg [IB) ang the
nackaging silos in pounds per day and tne amount of acetic acid
aaded to eacn line in pounds per zay. -ecords shall e maintained
of the acetic acid content of the resin at the outlet of the No. 3
cryer for eacn line and outlet c¢f the packaging silos &s determined
caily by an approveg method. This data along with the flow rate
information will be used to calculate a caily average pouna per
hour acetic acid emission rate from the darvers and the downstream
processing equipment for each line to determine compliance with
Special Provision No. 1. Sampling shall be conducted once each
month and when the "types" of product are changed. The sample
period shall bte for two consecutive days so as to reflect two daily
average acetic acid emissions. Records shall be made available to
representatives of the TACB upon request.

There shall te no visible emissions from the dryers (Phase I Emis-
sion Points lo. [EPNs] 2A through 2F2, 25A through D, 28 and 29 and
Phase II EPNs 52A through 52F, 78 and 79), chip pelletizing and
packaging silos (Phase I EPNs 22A through H, 23 and 24 and Phase Il
zPNs 72A througn 72H, 73 and 74), dust collection vents ( EPNs 26
and 76) or extruder noppers (EPNs 27 and 77).

Revised February 22, 1989
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_torage Tanks /-31i01 thrbugn V-5120, /-3123, V-8104, /-31G3 ang
«-o107 snali e routed to & 7lare with no jess tnan 88 percent
testruction = Ficiency.

ftorage Tanks /-5121.1, V-5121.Z, V-3122 ana V-8106 shail ce routed
-0 an acetic zcia scrupber witn an efficiency of no less tnan 95
cercent.

Reviseq_ February 22, 1989




Page | EMISSIC SO0URCES - MAXIML,  OWABLL EMISSIE  AILS Y06

e hevised  2/22/89
This table lists all sources of air contaminants on applicant's property emtted by the tacility covered by this
permit. The emission rates shown are those derived from information submitted as part of the application tor penmt
and are the maximum rites allowed for these facilities. Any proposed increase in emission rates may require an
application for a madification of the facilitiecs covered by this permit.

" ATR CONTARTRANT DATA """ "7 e e e
EMISSION RATES*
EMISSION | SOURCE NAME e _ e
POINT 1D (2) RN ) NOX (4) 502 (%) PART T6) Co (] T an
() /111 R VA G WYY Ty Lanme oyl oenm (WA VAT IS T I/y
l‘“dsu l._. [P URR SSUE U S - -- - ‘e e -, . - .
1 fmare oz s foeo e | oo o] oo | g | owr | oo
A Jomyerta o ewr hao || | 0.001
2 |bryer i 2 I3 00 NN (R SO FUURN IS N1 I
21 Dryer I 3AL 0.14 fo.62 f  f | |- .| 0.4 o.on
22 Dryer | 32 0.14 |0.62 R 0.004 0.011]
2 oryer 11 RN FX20 EXTHN T B 0,001
26 [oryerlas 0.29 | 1.2 | eom]
SN (1T TR (T F7 It Il N IO i o
2 oryerdmz o eaafoae | o f b b o oo
] Coagulation Vent 14~ lo.8s [3.79 | |~ |7 S
[ . [coagulation vent 15 0.86 [3.78 | N .
5 Acetic Acid Scrubber 1 Jo.10 |o.as | | |
6A  |[chip Wash vent 1A | Lko.o
kﬁf—"ﬁﬂﬁ_"'Chip Wash vent 1 | koot |~ 7T )
7 ~ |cooting Tower 1 T[T [o.ol

(1) Emissicn point identification - either specific equipment designalion v cmission point aumber from plat plan.
(2) Specific point source name. tor fuyitive sources use area name or tigilive Source name.

(3) . Volatile organic compounds as defined in General Rules 101.}, °

(4)2Total oxides of nitrogen.

(5)&Sul fur dioxide. * Tmssion rates are hased on the tollowing operat tng sehedule;
(6)&Particulate ratter. Hrs /day Days/week _ leeks/ycar _ or lNrs/year /00

(7)$Pther contaminants. Carbon monoxide
(8) "Fugitive emissions are an ostimate only and Should pot be considered an a maxpmum o) Towable enncscoon L,



Paye 2 . .
EMISSIL  SOURCES - MAXIMUr.  LUOWABLEL EMISSIL  RATLS . Y16

R-9576 Revised | 2/22/9
This table lists all sources ol air contaminants on applicant’s property emitted by the t.uillly covered by this
permit. The emission rates shown are those derived from information submitted as part of the application tor permi
and are the maximum rates allowed for these facilities. Any proposed increase in emission rates may require an
application for a modification of the facilities covered by this permit.

" ATR CONTAMINANT DATA —~ — "~ e
EMISSION RATES*
EMISSION SOURCE NAME , o e o
POINT 1D (2) T YT N (AT TS0 1) PRRT(6Y | co (D) m
(h ynme oty ek 1y | A 1y | oanm LY | owrim T 1
5_—.~"‘-. HaéEE;;£eé ﬁool.f—‘ o d:bd‘. 2.50
97 7 T Boiter 7 " l0.25 [ 1.08 |12.35 |{va.00 | 0.05 23] o.aaif 193] so09 | 1802
F10 " [Fugitives - phase 1 (8) |9.70 hzuas | | | | | R B
22A-H ., |8 Chip Sifag T o ‘ 0. 090 mufﬁéd
23 15 Pettetizing sites | | || | | 0. 013 0.06
24 o 2 Packaglng Silos B [ N o A () ()Oé .(i.(il
288 [Oryer 1A - 128 |7 V0 V1 6.001| 0.006
2581 Dryer 12A - I2A AR R A A AR A n 001 0. ?)63
2582 |bryer 12A - 1302} | v | n 001 0.003
25C Dryer 118 - 128 | |V 71 | | o0.001] o.006]
2501 - |oryer 128 - 1381 | | ! 1T V] 0.001f 0.003]
2502 Dryer 128 - 1382 B R N N Y .6;66i “B~Oﬁ§ o
26 7 [Dust Collection Vent I | ' <001
27 |Extruder Hopper | D R - 0.004 0,023
280 "|Pelletizing Dryer I L' | 0.004 0. oy

(1) Emissicn point identlficatlon - either specific equnpment desngnution 0i emission polnl numher !lnn plot ||an.
(2) Specific point source name. For fuyitive sources use area name or fujilive Source name,

(3) Vvolatile organic compounds as defined in tLeneral Rules 101.),

(4) . Total oxides of nitrogen.

(5)&Sul Fur Jdioxide. * Tarsston rates are bhased on the tollowing operat 1oy sebiedo b,
(6)CParticulate natter, Hrs /day Days /week leeks/year _ or Hrs/year dlou
(7) “Dther contaminants. Carbon monoxide. -

(8) €Fugitive emissions are an ostimate only and Shoubd not be considered a0 mantmam ol Dowalibe misa g boeyt,
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EMISSIU  30URCES - MAXIMU COHABLLE EMIESSTC ATLES Y/Ub
R-9576 Revised  2/22/89
This table lists all sources of dir contaminants on applicant's propecty emitted by the facility (Heréd by this
permit. The emission rates shown are thase derived from information submittod as Dd!( ot the spplication tor permit
and are the maximum rates allowed for these facilities. Any proposed increase in emission rates may require an
app}ication for a modification of the facilities covered by this permit.
" ATR CONTAMINANT DAYA— —~~~ — —" = === ===~ i o
EMISSION RATESH
EMISSION SOURCE NAME R e i
POINT 1D (2) BT E)) NOX (4 §02(5) AR [6) YT Uy
) /211t N VA S /T T V2 S /71T A A N/ TS B AR AOT Lot f o wrm 7y
29 T Pellet Dryer ! | ) 0003 0.012
B YT e e D -
51 Flare 2.4 fio7 o s |7 <l o.on | o.0s | 0,08 0.4
524 Dryer 11-1A 3.1 36 || U T o | T T
528 |Dryer 11-2 T ey .01
52¢ {Dryer 11-3a T e s | ) <@.01 | 0.02
520 Dryer 11-18 3.0 3 | T ) B T T
526 |[Dryer 11-28¢ " o3 1.3 | R <0.01
52F Dryer 11-3B o3 |13 I .01 )
53A Coagulation Vent 11-A  [0.9 [3.9 | T <w0.01] 002
538 Coagulafion Vent 11-B lo9 39 | I T T
55« [Acetic Acid Scrubber 117 0.1 | 0.5
56A IChip Wash Vent 11-A | " J0.01 | ]
B T|Chip Wash Vent 113 T T} <0.01 |

1 Specific point source name.

“Volatile organic compounds as defined in ueneral Rules 101.1,
4) Tota) oxides of nitrogen.
(5)>Sul fur dioxide.
GﬁggParticulate matter,
7)<0ther contaminants. Carbon monoxide.
(Uligfugitive emissions are an estimate unly and should not be considered as 8 maximum al lowahle emission Jimit,

For fugitive sources use area name or fugilive source name.

56
g) %Emissicn point i{dentification - either specific equipment designation oi emission point aumber from plot plan,

* Cmission rates are hased on the following vperating sohedule:

Hrs/day

Days/week

_ Heeks/year

- — o

or Hrs/year 760
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Page 4 A ) e .
EMISSIC  SOURCES - MAXIML LOWABLE EMISSIEL  RATES Y/
R-9576 Revised 2/22/89
This table lists all sources of dair contaminants on applicant's property emitted by the tdcllity Ccovered by this
permit. The emission rates shown are those derived from information submitted as part of the application for pennit
and are the maximum rates allowed for these facilities. Any proposed increase in emission rates may require an
app]lc@tion for a madification of the facilities covered by this permit.
o “"n-! ? ) i mmmceem i v e s emin o v o~ —— —_———— -
—ATR_CONTAMINANT DATA —
leSSlON RATES*
EMISSION SOURCE NAME e e e e
POINT 1D (2) voc (1) NOX (4) 502 (5) PART (6]~ (LN (7)
#/HR WA #/HR T/Y # /1R /¥ IR Ty ¥ /il 17y w /1R (/Y
57 "7 TCooling Tower U o |
58~ Wastewater Pit ) <0.01
F60 ~ [Fugitives (8) | | ‘a6 |
T2R-H Chip Silos _" R 0.03
73 5 Pelletizing Silos ~ B 0.02| 0.07 )
7§ " |2 Packing Silos <0 01
"|75%A-D" |4 Dryer Pneumatic Filters 0.005 0.02
76 Dust Collector Vent I1 o | fom ]
17 Extruder Hopper 0.003 0.02
18 Pelletizing Dryer 11 <0.01
79 Pelletizing Dryer Hopper 11 0.003 0.01
SN P ISR I SN FUURR SRS SR DU S e

Emis

Vola
Tota
@Sul f
art
the
Fugl

. Specific point source name.

sicn point identification - either specific equipment designation or emission point numher from plut ,Inn.'
For fugitive sources use area name or fuyilive Source name,

tile organic compounds as defined in Leneral Rules 101,11,

| oxides of nitrogen.
ur dioxide,

iculate matter.

r contaminants.

tive emissions are an estimate only and should not be considered as a maximum allowahle emission himit.

* Lmisston rates are hased on the tollowing operating schedule:
Hrs/day Days/week _ Weeks/year or Hrs/year 8760
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Multilayer, Multimaterial Polypropylene Containers
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Introduction

Recently, the “recyclability” of disposable
plastic products has become a major
concern of consumer packaged goods
producers, distributors and the buying
public. it is also a concern of manufac-
turers of packaging materials and plastic
resin suppliers.

Steady increases in the amount of solid
waste “thrown away” in the United States
coupled with a decline the number of
landfills available in which to bury it have
led to a crisis in the handling of municipal
solid waste. Once a relatively small portion
of local taxes covered the cost of the
removal of trash from residences; now

that proportion has grown significantly.

While plastics of all types comprise only
seven percent by weight (18% by volume)
of the solid waste sent to landfills, plastics
have been blamed for a disproportionate
share of the solid waste problem. Many
people believe erroneously that wastes
other than plastics, such as paper, yard
waste and food wastes, degrade efficiently
in landfills, and therefore, have less impact
on the solid waste issue.

The truth is that landfills are not conducive

to the biodegradation process for any
material. Landfill excavations have

.unearthed 10-year old, still readable

newspapers, for example. In fact, more
than 60% of the weight of trash dumped
in the average landfill is paper and yard
waste. These materials also account for
an estimated 45% of landfilled solid
waste by volume.

To reduce the need for landfill space,
EVALCA recommends three approaches,
depending upon the waste being disposed
of. First, recycle as much glass, metal,
plastic and paper as possible; the first
three have the highest scrap value of the
waste stream. Preferably, recyclables
should be collected as part of the regular
curbside municipal waste disposal system.
Where feasible, backyard composting of
household yard and kitchen waste should
be encouraged.

Second, EVALCA then recommends
incineration of waste that cannot be
recycled and recovery of the heat energy
thus produced. Finally, anything remaining
that cannot be disposed of by other means
should be landfilled.

Recycling Plastics

e

The components of landfills and their
proportions are only part of the issue of
the recyclability of plastics, however.
Unfortunately, misinformation has arisen
from questions concerning which plastics
can be recycled. Currently, used milk,
water and juice jugs made from high
density polyethylene and one- and two-liter
soda pop bottles produced from PET
(polyethylene terephthalate) are being
recycled and used for carpet backing,
fiberfill, strapping (PET) and less critical
applications, such as plastic “jumber.”
Some recycled HDPE material is also
being made again into bottles, this time
to hold products other than foods.

The answer gets a little less certain
when the bottles being recycied were
originally used for household detergents
and chemicals, such as bleach. It gets

completely confusing when the original
plastic containers were coextruded, i.e.,
made of several layers of difterent
materials.

While some public statements have been
made to the contrary, EVAL Company of
America has found that plastics used in
multilayer containers, when rectaimed
using existing technology, have
properties similar to, and in some
cases, higher than, those of the
predominant material.

EVALCA bases this claim on extensive
studies, some of which will be described
in the following pages. Other companies
and plastics trade associations have also
conducted similar studies with similar
results. The recyclability of multilayer,
muitimaterial, plastic containers is a fact.

Recyclability Studies

EVAL Company of America's program
shows the feasibility of recycling multilayer,
multimaterial packages by comparing the
physical property data of a variety of
recycled multilayer, multimaterial

packaging structures to those of monolayer
packaging and virgin resin. in these
studies, the primary structural layers are
made from polypropylene, as is the virgin
resin to which they are compared.
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Overall Results

The results of these studies show that
multilayer, multimaterial containers can
be recycled using current processes.
The results also show that the physical
properties of the multilayer regrind are
very similar to that of monolayer regrind.
In other words, the multilayer regrind
properties are very close to those of their
primary ingredient, the structural layer;

in this case, polypropylene.

This data indicates that multimaterial
containers could either be used in a
commingled recyclable stream or
separated according to their primary
component and used for higher value-
added markets.

Recently, the Plastic Bottle Institute (PBI),

a division of The Society of the Plastics
Industry, Inc. (SPI), has completed a study
concerning the recyclability of post-
consumer multilayer ketchup bottles made

‘primarily from polypropylene. The resuits of

their study paraliel those of EVALCA's, and
has led PBI to suggest “. . . that existing
laws be changed or interpreted to permit
the use of the Society of the Plastics
Industry, Inc. code '5-PP’ for polypropy-
lene muiltilayer containers, in order

to enhance recycling at their highest
value.”

The Blow Molded,
Polypropylene Bottle.

polypropylene

adhesive

EVOH

adhesive

process regrind

‘polypropylene

J
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EVALCA Study
Procedures

r

a

In the EVALCA study, the properties
comparisons were made on the following
materials:

Phase 1

Muitilayer Sheet
containing 5% by weight EVOH (EVAL®
E 105 ethylene vinyl alcohol barrier
resin, 5 Ml, 44% ethylene incorporated)

and 4 wt.% adhesive, fabricated similarly -

to hot fill bottles, ground up and injection
molded into test plaques

Three different sheets were fabricated,
each containing 5% EVOH, but having
different structural layers made from
Quantum Chemical Corporation
polypropylene resins, as follows;
-Petrothene® PP 8000-GK polypropylene
homopolymer

-Petrothene® PP 7200-AF polypropylene
random copolymer

-Petrothene® PP 8404-ZJ polypropylene
impact copolymer

Multilayer Sheet
containing 30% by weight EVOH (EVAL®
E 105) and 10 wt.% adhesive, fabricated
similarly to single-serve retort bowls and
processed as sheet above

Monolayer Sheet
containing no EVOH, but fabricated and
processed as sheet above

Virgin polypropylene injection molded into
test plaques

This phase of the study can be subdivided
for ease of organization as follows:
{A—Homopolymer PP resin and sheet
structural layers
1B—Random copolymer PP resin and
sheet structural layers
1C—Impact copolymer PP resin and
sheet structural layers

Phase 2
Multilayer Retort Container (commercially
available, No. 307), containing 37% virgin
impact copolymer polypropylene
44% process regrind (polypropylene)
4% tie-layer resin
15% EVAL® E 105 barrier resin

In this phase of the study, properties of
100% multilayer retort container regrind,
ground and injection molded into plaques,
were compared to properties of process
streams containing:

-3% multilayer regrind and 97%

monolayer regrind

-5% multilayer regrind and 95%

monolayer regrind

-10% muitilayer regrind and 90%

monolayer regrind

-100% monolayer regrind

-virgin polypropylene

Combs and bookshelves were also molded
from 100% muitilayer materials

Phase 3
Ketchup bottle process scrap (commercial
multilayer bottles used to package
Del Monte, Hunts and Heinz Ketchup).
The combined scrap contained:
-58% virgin random copolymer
polypropylene
-32% process regrind
- 5% EVOH
- 5% tie-layer resin

In this phase of the study, properties
of 100% ketchup bottle regrind were
compared to properties of process streams
containing:

-5% multilayer regrind and 95%

monolayer regrind

-10% multilayer regrind and 90%

monolayer regrind

-20% multilayer regrind and 80%

monolayer regrind

-virgin polypropylene

Combs and 16 oz. Boston Round bottles
were also produced from 100% multilayer
material. The properties of the bottles were
compared to bottles produced from virgin

polypropylene.

S R,
EVALCA Study
Results

The tensile strength (ASTM D 638);
flexural modulus (ASTM D 790), Izod
impact strength (ASTM D 256) and heat
deflection temperature (ASTM D 648) of
the plaques made from various materials

3

were measured, along with processability
via spiral flow studies. In addition, blow
molded bottle properties were determined
frcm test bottles made in Phase 3. See the
-Appendix for tables of test results.
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Figures 1 and 2 and Table 1 (Appendix)

Tensile Strength : containers, the tensile strengths of the
provide data on the range of tensile regrind streams composed of 10%
strengths, both at yield and at break, ~ multitayer and 90% monolayer materials
obtained on plaques formed from the closely approximated the tensile strength
multilayer sheet regrind fabricated from the  of virgin PP, varying only 2-2.5% away from
three polypropylene grades in Phase 1 and the PP pellets’ measurement at yield.
from the retort bowl and ketchup bottle
scrap regrinds of Phases 2 and 3. Tensile @ Yield [ Tensile @ Break

psi

Muiltilayer (5% EVOH) regrind tensile 000 -
strength at yield was only 1.2% less than | seeo * "
that of virgin homopolymer PP; at break, :: * -
the EVOH-containing plaque was 4.3% s r . v
more. The plaque containing 30% EVOH 000 L w5
had significantly higher tensile strength, 3600 re)
measuring 18% more psi at yield and 27% - T‘*
more at break. 2400 i

2000
This pattern was repeated when a PP . Homopolymer Impact Cop. Random Cop.
random copolymer was used as the Fig.1 RandomCop.  Homopaty impact Cap.
structural layer. The multilayer (5% EVOH) Virgin PP
regrind tensile strength at yield was 6% ¢ Virgin ® 5 wi% EVOH
higher than that of virgin PP. The variation 4 Mono Regrind ¢ 30 wit% EVOH
at break was greater: about 12.5%. The
plague containing 30% EVOH exhibited
significantly greater tensile strengths than : : .
virgin PP: 26% higher at yield and 82% pst |CNSile @ Yield [Tensile @ Break
higher at break. sooa

» 5800
With an impact copolymer PP grade as :
the structural layer, there was little change =~ o | — - )
in the overall pattern. While the actual | o0 T
numbers were of course different than with :‘; o
the other PP grades, the tensile strength 2000 s,le. ®
of the multilayer (5% EVOH) plaques was 2400 4 *
silghtly hlgher than that of Virgin PP’ . S Multilayer Retort Huzilayer Retort
the tensile strength of the 30% EVOH- Fig. 2 Multilayer Ketchup Multilsyer Ketchup
containing multilayer plaques was
consistently greater than that of virgin PP. e Virgin PP ® 5 wt% Regrind
In the Phase 2 and 3 studies incorporating 4100% Multilayer * 10 wt% Regrind
commercially available multilayer ‘ Regrind

Flexural Modulus Flexural modulus, @ measurement of the Flexural Modulus

stiffness of a plastic, also varied little
between multilayer plaque regrind
containing 5% EVOH and virgin PP,
Multilayer homopolymer regrind with 5%
EVOH had 1% and 2% flexural modulus
measurements 1% and 0.8% higher than
virgin PP, respectively. The regrind ’
containing 30% EVOH was, as expected,
much stiffer, with measurements 25% and
20% greater than virgin PP, respectively
(Figures 3 and 4, Appendix Table 2).

Kpsi

400

1% 2%

3so

*
200 y—
oim L—. '
* A
280 -

200 ® x

150

too
. Homopolymer impact Cop. Random Cop.
Flg 3 Random Cop. Homopolymer tmpact Cop.

® 5 wt% EVOH 3
& 30 wt% EVOH
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Flexural Modulus (cont.)

Flexural Modulus

Random copolymer regrinds containing 5%
EVOH had 1% and 2% flexural modulus

Kpst 1% 2% levels about 7% higher than virgin PP,
o while regrinds with 30% EVOH were
[~ - approximately §0% stiffer. Impact
copolymer regrinds with 5% EVOH had
250 b—g— flexural modulus measurements 16% and
. 20 |0 _gt¥ .‘ - 14% higher than virgin impact copolymer
150 .Lﬁ - a PP resins. Regrinds with 30% EVOH were
. o Ex 55% and 50% higher, respectively.
ot g oo,
Container Rea::'l'.l‘i’layer Ketchup Multilzyer Ketchup When the flexural modulus test was
Fig.4 ~ DBoweStwpRegrind  BoleScrap Regring o tormed on commercial multilayer retort
. . container regrind, which incorporated
e VirginPP ® 5 wt% Regrind 15% EVOH, measurements of the 10%
4 100% Multilayer * 10 wt% Regrind multilayer/90% monolayer stream were
Regrind ’ slightly more than 3% higher than virgin
PP. Reground ketchup bottle multilayer
scrap containing 5% EVOH had fiexural
modulus readings about 8.5% higher than
that of virgin PP.
Izod and Gardner Impact  Notched Izod impact strength, measured
Strength in ft-1b/in. at 23°C, varied little between f-1b7in Izod
homopolymer muitilayer regrind plaques Unnotched @-18C | Notched @ 23 C
containing 5% EVOH and virgin e
homopolymer PP. The same pattern was ™
R true for random copolymer samples. 1 -
‘ However, impact copolymer multilayer - -
regrind with 5% EVOH showed a 28% .
r decline in Notched Izod impact strength. .
' The multilayer regrind containing 30% ‘ A v, ~a
EVOH showed a small increase in Notched T e
Izod over virgin PP with the homopolymer, Retort Ketchup Retort Ketchup
similar levels with the random copolymer Fig. &
and a 52% decrease with the impact e Virgin PP ® 5 wt% Regrind

copolymer (Figures 5 and 6, Appendix
Table 3).

ft-16/in lzod

Unnotched @ -18 C Notched @ 23 C

12.0

oA

108

.

78

8.0

4.5

3.0 : A% .
5 bk ° - —.-L._..
oo eoale .
Homopolymer impact Cop. Random Cop.
F39~ 5 Rsndom Cop. Homopolymer Impact Cop.
o Virgin PP s 5 wt% EVOH

A Monc Regrind ¢ 30 wt% EVOH

4 100% Multilayer * 10 wt% Regrind

Regrind

Unnotched Izod impact strength, measured
at —18°C, varied little between multilayer
homopolymer regrind containing 5% EVOH
as virgin homopolymer PP, However, the
random copolymer multilayer regrind
showed a 44% increase in Unnotched Izod
over that of virgin random copolymer PP,
from 2.5 to 3.6 ft-Ib/in. The measurement
with the impact copolymer was however,
23 percent less than that of virgin impact
copolymer PP. The regrinds containing
30% EVOH were 74% higher, 68% higher
and 45% lower in Unnotched lzod levels
than virgin homopolymer, random
copolymer and impact copolymer PP,
respectively.
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When Izod levels for multilayer retort
container regrind were measured, a
similar pattern emerged. Notched lzod
measurements for the 10% multilayer/
90% monolayer regrind stream closely
approximated that of virgin PP. Muitilayer
ketchup bottle scrap in the same
proportion exhibited a 12% increase in
Notched Izod. Unnotched izod levels
decreased 45% when the 10% muitilayer
retort container stream was compared to
virgin PP; levels decreased 13% when the
resin was compared to the 10% multilayer
ketchup bottle regrind.

Gardner impact strength tests were also
regrind. At 23°C, the Gardner impact level
for virgin PP and the monolayer/multilayer
combination regrind streams was the
same; the 100% muitilayer regrind stream
showed a 13% drop. At -18°C, the Gardner
inpact strengths of the 10%, 20% and
100% multilayer regrind streams were
twice as high as those of virgin PP and the
5% multilayer stream (Appendix Table 4).

Heat Deflection

Heat deflection measures the temperature Reground retort containers with 15%
at which a material “deflects” or bends EVOH also exhibited heat deflections
under a specified load. The addition of very close to that of virgin PP. Minimal
5% EVOH to the regrind increased the differences resulted across all the
polypropylene’s resistance to deflection 9%  proportions of monolayer and mulitilayer
in the case of the homopolymer PP and regrind streams when compared to virgin
27% in the case of the random copolymer. PP (Figure 8)
No significant change was seen with the Heat Deflecti
impact copolymer. Similar results (+6%, 66 psi, C eat Deflection
+20%, + 3%, respectively) were also os
found with the 30% EVOH-containing -
regrind, when compared to virgin PP - > 4
(Figure 7, Appendix Table 5). o
Heat Deflection : ~ - -
66 psi, C 'Y —
$10 p———yy ‘s6
::: . M + ;:9 8 Retort
s - 9 Ay )
o . ® Virgin PP a 5 wt% Regrind
s N 4 100% Multilayer * 10 wt% Regrind
e Regrind
s = ]
™ Homopolymer impact Copolymer
Fig. 7 Random Copolymer
e Virgin PP a 5 wt% EVOH
A Mono Regrind 4 30 wt% EVOH
Processability Spiral flow studies were performed at In all cases, the variation was negligible,

400°F, 450°F and 500°F on virgin PP and
monolayer and multilayer regrind plaques
containing homopolymer, random
copolymer and impact copolymer PP, as
well as on multilayer retort container and
multilayer ketchup bottle scrap regrind.

indicating that the addition of EVOH to a
polypropylene container should not affect
the processability of recycled material
significantly (Figures 9 and 10, Appendix
Table 6).

J
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Processability (Cont.)

Processability
Spiral Flow (Inches)
@ 400 F

@ A4S0 F @ S00F

16.50
1875 -
15.00
1425 & -
13.50 b
12.78 -
12.00
11.25 pell A
10.50 2 ‘. ¥
oo L Lme
Homopol.

l@g;ct n&%%?m Homopol. lvsg&c&

H t. Impact Ryndo
Rgggom Momool iggact  Fygem

Fig. 8
a 5 wt% EVOH
4 30 wt% EVOH

e Virgin PP

A Mono Regrind

Processablility
Spiral Flow (inches)

@ 400 F @ 450 F @ 500 ¥

16.80
18.75
15.00 3
1428 —- X
13.50 -9

12,78 f=mge -2 g A g k]
12.00
11.28 L—.——C
10.50 [W'S Bl

.78

Moltilayer Ret Multileyer Retort  Multilayer Ketchup

ayer Reto!
ut‘:o‘n‘{:{mf on uc‘on);:iner Botile Scrap
Multilayer Ketchup  Multilayer Retort
Bottle Scrap Container
Fig. 10
e Virgin PP 8 5 wt% Regrind
A 100% Multilayer % 10 wt% Regrind
Regrind

Blow Molded Bottle
Properties

The multilayer ketchup bottle scrap regrind
was also blown into 16-0z. Boston Round
bottles and subjected to top load strength
and environmental stress crack resistance
tests. The ketchup bottle regrind exhibited
approximately 35% greater top load
strength (column crush) than Boston

Round bottles blown from virgin PP. Top
load ESCR in the ketchup bottle regrind
was more than twice that of the virgin PP,
It was also found that the addition of 4%
of GF-20, a thermal stabilizer, improved
the surface appearance of the reground
multilayer bottle (Appendix Table 7).

Conclusions

T

L

The regrind control plaques fabricated in
the laboratory from known quantities and

~ materials and the regrinds made from

commercially available retort container
and ketchup bottle scrap have properties
similar to those of virgin polypropylene. in
some cases, the addition of large amounts
of EVOH—30% by weight—significantly
increased measurements of tensile
strength and flexural modulus.

This study adds to the growing body of
evidence supporting the inclusion of
multilayer containers in the same recycling
stream as the predominant structural layer,

instead of relegating them to the low value
catch-all of “mixed plastics.” In other
words, a multilayer container with layers

of EVOH bound to structural layers of
polypropylene could be recycled along with

_monolayer polypropylene containers and

yield ground materials with essentially the
same properties as the recycled monolayer
containers alone. EVOH-containing
structures then could be recycled along
with higher value-added plastics,
enhancing their recyclability and adding to -

- their aiready proven efficiency, economy

and convenience as food packaging in
their “first life.”

Some Markets for
Recycled Plastics

More than 60 billion Ibs of plastic are sold
in the United States annually. The largest
proportion are thermoplastics—such as
polyethylene and polypropylene —which
can be recycled relatively easily. The reuse
of these resins reduces raw material costs
to manufacturers and plastics’ contribution
to the solid waste stream.

Today, substantial markets exist for
recycled polyethylene terephthalate (PET)
and high density polyethylene (HDPE)
resins. These include:

Fiberfill

Geotextiles

Carpet face yarn industrial strapping
Carpet backing Non-food containers
Drums/pails Trash cans

Post consumer plastic waste is collected as
amixture of many types of plastics. Although
itis possible to separate high volume plastics
such as soda bottles (PET) or milk bottles
(HDPE), currently in many places, other
plastic components fall into what is called
“rmixed plastics recycling.” High volume
products that could be manufactured from
mixed materials include:
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Some Markels for
Recycled Plastics
(cont)

Waterfront and water erosion control
materials, made from commingled plastics
material impervious tc marine corrosion.
Barnacles and other marine life are not
attracted to them and they will not damage
boats.

. Road markers, carstops, traffic bollards

and silent policemen, molded products
resistant to gas, oil, salt, sunlight,
chemicals and insects and able to
withstand a great deal of abuse.

Landscape timbers, which could
consume 500 million pounds of
recycled mixed plastic waste, instead of
the approximately 12 million wooden

‘landscape timbers used annually in the

U.S. Molded timbers will not rot or corrode.
They do not contain materials that will

leach into the ground after exposure to the
environment. These timbers will last a long

time and reduce maintenance costs in
homes, parks, golf courses and other
outside areas where timbers are used for
landscaping or erosion controf.

Park and Playground Equipment,
molded products shaped and
manufactured into a wide variety of
applications for outdoor use. They are
splinter-free and long wearing.

Pallets, for materials handling; currently,
300 million wooden pallets are used
annually. If one percent of them were made
from recycled plastic, 370 million pounds
of recycled mixed plastic waste would be
consumed. Plastic pallets are long wearing
and splinter-free.

Other patential markets exist in agriculture,
industry, marine engineering, recreation
and civil engineering.

9

Plans for Future
Study

EVALCA continues to research the
properties of recycled EVOH-containing
plastics. This report covers the following
phases of the overall study:

Phase 1: Investigation of the properties of
regrind from typical structures
used for retortable containers
and hot-fill bottles.

Phase 2: Evaluation of the regrind
produced from a commercially
avaijlable multilayer retort
container.

Phase 3: Evaluation of the properties of
typical multilayer ketchup bottle
process scrap.

‘ Currently in process are the following:

Phase 4: Evaluation of the properties of/
and fabrication of products from
post-consumer muitilayer
ketchup bottles.

Phase 5: Evaluation of the properties of/
and fabrication of products from
post-consumer multilayer retort
containers

Phase 6: Investigation of the properties of
blends of HDPE monolayer bottle
regrind and PP muitilayer
bottle regrind

Future phases of the study will look into the
following:

Phase 7: Investigation of the properties of
post-consumer HDPE multilayer
juice bottles.

Phase 8: investigation of the properties
of various other multilayer
packages, such as LDPE/EVOH,’
PS/EVOH and LLDPE/EVQH

For further information about the use of
mixed plastic products contact:

EVAL Company of America
1001 Warrenville Road, Suite 201
Lisle, IL 60532

(708) 719-4610/(800) 423-9762

The Council for Solid Waste Solutions
a program of the Society of the Plastics
Industry, Inc.

1275 K. Street, NW, Suite 400
Washington, D.C. 20005

{201) 371-5319

Center for Plastics Recycling Research
Rutgers, the State University of

New Jersey

Busch Campus, Bldg. 3529
Piscataway, NJ 08855

{201) 932-3683

J
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Appendix -

Table 1: Tensile Strengths of Polypropylene Resin and Monolayer and Multilayer Structures

Phase Tensile Strength Tensile Strength

~ of Study : Structure . @ Yield, psi : @ Break, psi -
1A Homopolymer _ , _ Virgin PP - - 5020 - i 4460 - -
) Monolayer regrind 5§03 3,800 ... -
. . T ' o 5 wt.% Muttilayer regrind 4960 - 4680
R ' 30 wt.% Multilayer regrind 5,940 = 5,670 - -
1B Random Copolymer - Virgin PP~ "7 - 4,260 2,780
Monolayer regrind 4130 2,720 -
) ‘ . . - - 5 wt.% Muttilayer regrind 4530 ©. - 3,130 R
. A 30 wt.% Multilayer regrind ~ 5380. . . 5050 -f.:i
1C Impact Copolymer : Virgin PP -7 - 3630 . ¢ 3230 .-
. . ' Monolayer regrind 3,900 3360 - -
5 wt.% Multilayer regrind 3,910 o 3400 . -
30 wt.% Multilayer regrind 5,230 ‘ 4,820
2 Multilayer Retort Container Regrind Virgin PP 3,640 2,120
s . 100% Monolayer regrind 3,590 2,540
100% Multilayer regrind 4,210 3,900
97% Mono/3% Multi 3,570 3,050
‘ 95% Mono/5% Mutti 3,560 2,990
90% Mono/10% Multi 3,570 2,840
3 Multilayer Ketchup Bottle Scrap Virgin PP 4,020 2,900
Regrind 100% Multilayer regrind 4,330 2,520
; 85% Mono/5% Multi 4,190 2,990 -
" 90% Mono/10% Multi 4,120 ' 2,710
80% Mono/20% Multi 4,190 . 2,720
¥
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Appendix

‘ Table 2: Flexural Modulus of Polypropylene Resin and Monolayer and Muttilayer Structures

; ase of Study

1A Homopolymer:

' 1B Random Copolymer

1C Impact Copolymer-

2 Muttilayer Retort Container Regrind

~ultilayer Ketchup Bottle Scrap Regrind

Structure

‘Virgin PP

Monolayer regrind
5 wt.% Multilayer regring
30 wt.% Multilayer regrind

Virgin PP

Monolayer regrind

5 wt.% Multilayer regrind
30 wt.% Multilayer regrind

Virgin PP

Monolayer regrind
5 wt.% Multilayer regrind
30 wt.% Multilayer regrind

Virgin PP

100% Monolayer regrind
100% Muiltilayer regrind
97% Mono/3% Multi
95% Mono/5% Multi
80% Mono/10% Multi

Virgin PP

100% Mutltilayer regrind
95% Mono/5% Multi
90% Mono/10% Muiti
80% Mono/20% Multi

Flexural Modulus
1%

Kpsi

278
279
275
333

174

172
186
260

137
169
146
149
154

Table 3: Izod Impact Strength of Polypropy!ené Resin and Monolayer and Muttilayer Structures

Phase of Study

1A Homopolymer

Structure

Virgin PP

Monolayer regrind

5 wt.% Multilayer regrind
30 wt.% Multilayer regrind

Unnotched lzod
@-18°C,

ft-1b/in.

23

23

2.4

4.0

2%
Kpsi

. 253

257
251
316

163
160
174

247

183
195
212

183
181

184
179
189

126
153
133
135
139

Flexural Moddlus )

Notched lzod

@ 23°C,
ft-lb/in.
0.6

0.5

0.7

0.8
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Appendix

Table 3 Continued: 1zod Impact Strength of Polypropylene Resin and Monolayer and Multilayer Structures

# 1B Random Copolymer

1C Impact Copolymer

2 Multilayer Retort Container Regrind

3 Multilayer Ketchup Bottle Scrap Regrind

Virgin PP

Monolayer regrind

5 wt.% Multilayer regrind
30 wi.% Multilayer regrind

Virgin PP

Monolayer regrind

5 wt.% Muttilayer regrind
30 wi.% Multilayer regrind

Virgin PP

Monolayer regrind
100% Multilayer regrind
97% Mono/3% Multi
95% Mono/5% Multi
90% Mono/10% Multi

Virgin PP

Multilayer regrind
95% Mono/5% Mutti
90% Mono/10% Muiti
80% Mono/20% Multi

2.5
3.3
3.6
4.2

11
11
8.5
7.0

20
19
42
15
13
1"

3.1
2.7
3.0
27
24

1.5
1.4
15
1.3

2.1
1.8
15
1.0

2.3
22
1.2
23
2.3
24

0.98
1.1
1.3
1.1
11

Table 4: Gardner Impact Strength of Polypropylene Resin and Regrinds of Monolayer and Multilayer Structures

-

r Phase of Study

Structure

Virgin PP

100% Muttitayer regrind
95% Mono/5% Multi
90% Mono/10% Multi
80% Mono/20% Multi

Gardner Impact Strength,
ft-b/in.

@ 23°C @-18C
180 20
157 4.0
180 2.0
180 ‘ 4.3
180 4.0

‘Table 5: Heat Deflection of Polypropylene Resins and Regrinds of Monolayer and Multilayer Structures

Phase of Study

1

Structure

Virgin PP
Monolayer regrind

Homopolymer

100
105

5 wt.% Muitilayer regrind
30 wt.% Multilayer regrind

Virgin PP

100% Monolayer regrind
100% Mutltilayer regrind
97% Mono/3% Multi
95% Mono/5% Multi
90% Mono/10% Multi

109
105

Heat Deflection @ 66 psi, °C

Random Impact
Copolymer Copolymer
74 97
81 97
94 96
89 100
88
86
89
88
88
- 92
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Appendix
Table 6: Processability of Polypropylene Resin and Regrinds of Monolayer and Multilayer Structures

Spiral Flow, inches
0°F

Phase of Study Structure @ 400°F @ 450°F @50
1A Homopolymer Virgin PP 11.7 135 15.75
Monolayer regrind’ 11.25 135 15.25
5 wt.% Muitilayer regrind 11.5 13.0 14.5
30 wt.% Multilayer regrind 11.5 13.0 14.5
1B Random Copolymer Virgin PP 9.5 10.75 11.75
’ : ‘ Monolayer regrind 9.1 10.75 12.0 .
5 wt.% Multilayer regrind 9.25 105 - 120
30 wt.% Multilayer regrind 9.25 10.25 11.25
1C Impact Copolymer Virgin PP 10.98 12.75 145
: Monolayer regrind 1125 13.0 14.75
5 wt.% Multilayer regrind 11.25 12.75 14.2
30 wt.% Multilayer regrind 10.7 128 14.25
2 Multilayer Retort Container Regrind Virgin PP 11.0 ’ 12.75 14.75
: - Monolayer regrind 11.25 13.0 145
100% Multilayer regrind 12.5 13.0 14.25
97% Mono/3% Multi 11.25 13.0 14.5
95% Mono/5% Multi 11.25 12.75 145 .
90% Mono/10% Multi 11.25 12.75 14.5
3 Multilayer Ketchup Bottle Scrap Regrind Virgin PP 10.25 135
100% Muitilayer regrind 10.25 13.0
95% Mono/5% Multi " 10.25 12.75 ]
90% Mono/10% Multi 105 13.0
80% Mono/20% Multi 10.5 13.0

Table 7: Blow Molded Bottle Properties of Multilayer Ketchup Bottle Regrind (bottle weights 24.5-25 g)

Phase of Study Structure Column Crush Top Load ESCR
lbs Hrs #Failures
Virgin PP 46.2 130 6
100% Multilayer regrind 62.1 300 4
100% Multilayer regrind +

4% GF-20 56.7 290 2

)
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APPENDIX VIII-D

Recycling Multilayer, Multimaterial Thermoplastic Containers,

"Properties Comparisons, Study Phases 4, 5, 6 and 7."
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- Introduction

~

This publication is the second in a series
by EVAL Company of America
(EVALCA),” reporting the results of
ongoing studies on the recyclability of
multitayer plastic containers with an
ethylene vinyl aicohol (EVOH) gas barrier
layer. The first three phases of the
studies were described in Recycling
Multilayer, Multimaterial Polypropylene
Containers - Phases 1, 2, and 3.**

These EVALCA studies add to the
growing body of evidence — from the
Plastics Bottle Institute of the Society for

the Plastics Industry and elsewhere —
supporting the inclusion of multilayer
containers in the same recycling stream
as the predominant structural layer.

EVALCA has continued its investigation
into the properties of recycled multilayer
containers. In this report, the effects of
including polypropylene, high density
polyethylene and polystyrene-based
multilayer containers in the recycling
streams of virgin resins and post-
consumer resins (PCR) are reviewed.

Common Abbreviations ASTM - American Society for Testing and

Used in this Study

# Evalca Study
Procedures

Materials (standard testing methods)

ESCR - Environmental Stress Crack
Resistance

EVALCA - EVAL Company of America

EVOH - Ethylene Vinyl Alcohol Barrier
Resins

HDPE - High Density Polyethylene
LDPE - Low Density Pol_yethylene

LLDPE - Linear Low Density Polyethylene
KBR - Ketchup Bottle Process Regrind

PCR - Post Consumer Resin (recycled
plastic)

PP - Polypropylene
PS - Polystyrene

STP - Standard Test Procedures
(Quantum-developed testing methods)

The tensile strength (ASTM D 638);
elongation (ASTM D 638); flexural
modulus (ASTM D 790); Izod impact
strength(ASTM D 256) and Gardner
impact strength (STP 2223) of the test
specimens made from the various
materials described below were
measured. In addition, bottle ESCR and
column crush properties were measured
on blow moided Boston Round bottles
made from blends of virgin HDPE and
KBR; HDPE PCR and KBR; and
multitayer tray process scrap and HDPE
PCR (Phases 4 and 5). Analysis of
variance was done for each of the
properties in Phases 4 and 5 to determine
the statistical significance between each
of the blends and the controls. See the
Appendix for tables of the actual test
resuits.

Property comparisons were made on the
tollowing materials.

Phase 4: Blends of Ketchup Bottle
Process Scrap (KBR) and Virgin HDPE
or HDPE PCR

The KBR was from commercial multilayer
bottles used to package name brand
ketchup, and was made up of the
following:

- 58% virgin random copolymer PP

- 32% process regrind

- 5% EVOH

- 5% tie-layer resin

In this phase of the study, injection
molded test specimens and 16 0z. Boston
Round bottles containing the following
proportions were prepared:

-100% virgin HDPE

- 100% HDPE PCR

- 2% KBR and 98% virgin HDPE

- 2% KBR and 98% HDPE PCR

- 5% KBR and 85% virgin HDPE

- 5% KBR and 95% HDPE PCR -

-10% KBR and 90% virgin HDPE

-10% KBR and 80% HDPE PCR

-25% KBR and 75% virgin HDPE

-25% KBR and 75% HDPE PCR

Properties of each specimen and bottle
were compared to one another.

"EVAL Company of America is a joint venture of Quanium Chemical Corporation and Kuraray Co., Ltd.

**Published by and available from EVAL Company of America, October, 1990, 1001 Warrenville Rd., Suite
201, Lisle, IL 60532-1359 or Quanturn Chemica! Corporation, 11500 Northiake Or., Cincinnati, OH 45249.
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Overall Results

Phase §: Blends of Multilayer Tray
Process Scrap and HDPE PCR

The scrap came from commercial trays
used to package a specific type of brand
name convenience food, made up of the
following:

- HDPE

- EVOH

- LDPE

- Tie-layer resin

Note: specific proportions are not known

In this phase of the study, injection

molded test specimens and 16 oz. Boston
Round bottles were prepared with the
following proportions:
- 100% HDPE PCR
- 5% multilayer scrap and 95%
HDPE PCR
- 10% multilayer scrap and 90%
HOPE PCR
- 20% multilayer scrap and 80%
HDPE PCR

Properties of each test specimen and
bottle were compared to one another.

Phase 6: Blends of Multilayer Tray
Process Scrap and Virgin HOPE

The scrap came from commercial trays
used to package a specific type of brand
name convenience food, made up of the
following:

-PS

- EVOH

- LDPE

- Tie-layer Resin
Note: specific proportions are unknown

In this phase of the study, injection
molded test specimens were prepared
with the following components:
- 100% virgin HDPE Q
- 100% multilayer scrap regrind
- 5% multilayer scrap and
95% virgin HDPE
- 20% multilayer scrap and
80% virgin HDPE

Properties of each test specimen were
compared.

Phase 7: Blends of Multilayer Tray
Process Scrap and Virgin PP

The scrap came from commercial trays
used to package a specific type of brand
name convenience food, made up of the
following:

-PS

- EVOH

- LDPE

- Tie-layer Resin
Note: specific proportions are unknown

In this phase of the study, injection
molded test specimens were prepared
with the following components:
- 100% virgin PP
- 100% multilayer scrap regrind J
- 5% multilayer scrap and
95% virgin PP
- 20% multilayer scrap and
80% virgin PP

Properties of each test specimen were
compared.

In general, it was found that the inclusion
of KBR, containing PP and EVOH, does
not significantly affect the final properties
of an HDPE PCR stream (Phase 4). KBR
could be, according to this study,
commingled with the more commonly
recycled HDPE, which is then made into
a variety of products.

Commingling reground trays with a
HDPE/EVOH/LDPE structure with HDPE
PCR also results in little or no significant
change in most of the properties tested
(Phase 5). Since HDPE is the most com-
monly recycled plastic, food processors
concerned with the recyclability of their
packaging — particularly since this is a

2

growing concern among consumers —
might investigate further whether a
multilayer structure predominantly made
from HDPE meets all of their needs.

The addition of reground convenience
food packaging trays with a PS/EVOH/
LDPE (Phases 6 and 7) structure does
however, decrease many properties,
particularly elongation and impact
strength, when they are commingled with
HDPE or PP. This combination is not
recommended until further research
concerning modifiers and processing aids
for improving the extrusion of recycled )
plastics is completed.
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Discussion of Test

Results
e

Because Phases 4 and 5 both deal with
the addition of multilayer, multimaterial
containers to HDPE PCR, the discussion
of their results was combined to facilitate
comparison. Phases 6 and 7 both

Phase 4: Blends of KBR and virgin HDPE

concern the commingling of PS-
containing multilayer containers with
more commonly recycled materials (i.e.,
HDPE and PP) and the discussion of
these phases was combined, as well.

Blends of KBR and HDPE PCR
Phase 5: Blends of HDPE/EVOH/LDPE and HDPE PCR
Figure 1: Tensile Strength at Break and at Yield (ASTM D 638)
Psi Tensile Strength at Break Tensile Strength at Yield
4000 s 3 ST Y
A Co GH|F
. Phase4 Phase 5 E 1J
Phase 4 Phase §
3000 juem U
ST
AB E FG F
co H IJ
2000
0
A-Virgin F-HDPE F-HDPE PCR | A-Virgin F-HDPE F-HDPE PCR
HDPE PCR S-5% Scrap | HDPE PCA S-5% Scrap
) B-2%KBR | G2%KBR |T-10% Scrap | B-2%KBR |G-2%KBR | T-10% Scrap
Blends C-5% KBR H-5% KBR U-20% Scrap | C-5% KBR [H-5% KBR U-20% Scrap
D-10% KBR | 1-10% KBR D-10% KBR{ {-10% KBR
E-25% KBR | J-25% KBR E-25% KBR | J-25% KB8R
HDPE/EVOH! .
Blend KBR.HDPE KBR: HDPE LDPE: HDPE KBR: HDPE | KBR: HDPE | HDPEEVOH
Components PCAR PCR PCR LDPE: HDPE

Tensile strength is the resistance of a
material to being pulied apart. The
addition of KBR (Phase 4) to either virgin
HDPE or HDPE PCR appeared to have
no significant effect upon tensile strength -
at break at the 85% confidence level.
When compared to 100% HDPE PCR,
the 2% PCR blend exhibited no change in
tensile strength. The 5% and 10% PCR
blends had a reduction of 4% and the
25% PCR blend, a reduction of 7%. The
addition of KBR to virgin HDPE resulted
in even smaller reductions in tensile
strength at break. A significant difference
in tensile strength at yield existed
between the 25% KBR blend and virgin
HDPE, but the actual reduction of 120 psi
should not cause significant problems in

using the final resin in many common
applications for recycled material. Other
comparisons between blends and virgin
HDPE and HDPE PCR resulted in 2-3%
reductions in this property.

In Phase 5, a multilayer tray consisting of
HDPE/EVOH/LDPE layers was blended
with HDPE PCR. When compared to
100% HDPE PCR, the addition of the
multitayer regrind increased the tensile
strength at break significantly at the 95%
confidence level, with actual changes
ranging between 9 and 25%. Tensile
strength at yield increased about 4% for
each of the blends, compared to 100%
HDPE PCR.
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Figure 2: Elongation at Bréak and at Yield (ASTM D 638)
Elongation at Break Elongation at Yield
o 2 J
500 35
Phase 4 Phase § Phase 4 Phase 5§
375
C
250
D H
G
E 1J
125 F
F
STU
0 ABCDEFGH!IJ FSTU
A-Virgin £-HOPE £-100% PCR | A-Virgin | F-HDPE F-HDPE PCR
HDPE PCR HOPE HDPE PCR $-5% Scrap
B-2%KBR [ G-2%KBR |[S-5%Scrap | B-2% KBR [G-2%KBR | T-10% Scrap
Blends C-5%KBR | H-5%KBR . |T-10% Scrap | C-5%KBR |H-5%KBR | U-20% Scrap
D-10% KBR | I110% KBR | U-20% Scrap | D-10% KBR | -10% KBR
E-25% KBR | J-25% KBR E-25% KB | J-25% KBRA
8lend KBR:HDPE | KBRHOPE |HDPE/EVOH/ | KBR:HDPE | KBR: HDPE | HOPE/EVOH/
Components PCR LDPE: HDPE PCR LDPE: HDPE
PCR PCR

The elongation test measures the
increase in the length of a material
stretched under tension. The addition of
more than 2% KBR to virgin HDPE
resulted in significant decreases in
elongation at break at the 85%
confidence level. Declines ranged from
38% for the 5% KBR blend to 66% for the
20%:80% KBR:virgin HDPE combination.
However, elongation at break for the
blends of KBR and HDPE PCR showed
no significant difference at the 95%

confidence level because of the large
standard deviations for those samples.
Elongation at yield for all the blends
compared to either virgin HDPE or HDPE
PCR also exhibited no significant change.

3

When the HDPE/EVOH/LDPE tray
regrind blends were compared to HDPE
PCR in Phase 5, there was no significant
change in either elongation at break or
yield at the 95% confidence level.

Figure 3: Flexural Modulus, 1% Secant (ASTM D 790)
Flexural Modulus, 1% Secant
PS'laBc € _gn'
150 D F J
FSTU
Phase 4 Phase 5
100
0 - 1
A-Virgin F-HDPE F-HDPE PCR
HOPE PCR $-5% Scrap
B-2% KBR G-2% KBR T-10% Scrap _
Blends C-5% KBR H-5% KBR U-20% Scrap
D-10% KBR | 1-10% KBR
E-25% KBR | J-25% KBR
Blend KBRHDPE | KBR:PCR HDPE/EVOH/LDPE:
Components HOPE PCR HDPE 000958




Flexural modulus measures the stiffness
of a plastic by determining the force
required to deflect or “flex” a test
specimen made of a specific grade.
Overall, the addition of multilayer material
to either virgin HDPE or HDPE PCR

‘resulted in no significant changes in thig

property.

For example, when KBR (Phase 4) was
added to either virgin HDPE or HDPE
PCR, the resulting change in flexural
modulus (1% secant) values was not

significant at the 95% confidence level.
The 10% KBR:90% HDPE PCR blend
had a 13% higher flexural modulus than
the 100% HDPE PCR, but all other
blends varied only 2-4% from the control.
When compared to virgin HDPE, the KBR
blends varied 0-6% from the control.

Variations in flexural modulus values
among the blends of HDPE/EVOH/LDPE
tray scrap and both virgin HDPE and
HDPE PCR were also considered
insignificant at the 95% confidence level.

Figure 4: 1zod Impact Strength (ASTM D 256, notched @ 23°C)
ft.-Ibs/in. Izod Impact Strength
10 A,B,C ~ no break F,S,T,U — no break
4 Phase 4 Phase §
5 F
0 "GHyy
E
0
A-Virgin F-HDPE F-HDPE PCR
HDPE PCR §-5% Scrap
B-2°% KBR G-2% KBR T-10% Scrap
Blends C-5% KBR H-5% KBR U-20% Scrap
D-10%KBR | 1-10% KBR
E25% KBR | J-25% KBR
Blend KBRHDPE | KBR:HDPE HOPE/EVOR"
Components PCR LOPE: HDPE PCR

Notched lzod impact strength is a
measure of the force needed to crack a
test specimen made of a specific polymer
resin. For relatively flexible margarine
tubs, for example, a low notched Izod
might be acceptable. For 5-gallon
cement pails, the polymer chosen should
have a much higher notched Izod impact
strength.

The addition of multilayer KBR regrind to
virgin HDPE in relatively small
proportions, i.e., 2% and 5% of the total,
led to no change in notched Izod values:
they and the 100% virgin HDPE all
exhibited “no break.” The 10% and 25%
virgin HDPE blends had {zod values

similar to those of the blends of multilayer
KBR with HDPE PCR: 4-5 ft-Ib/in.
However, despite the small actual
differences in notched Izod among the
KBR:HDPE PCR blends, these were
considered significant at the 95%
confidence level. The 2% KBR:HDPE
PCR blend rad approximately the same
Izod value as 100% HDPE PCR. The
lzod values of the 5%, 10%, and 25%
KBR blends exhibited a 12% decrease in
Izod from 100% HDPE PCR.

In Phase 5, no comparison couid be
made because all KBR:HDPE PCR blend
levels exhibited no break.
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Figure 5: Gardner Impact Strength (STP 2223)
in.-l
@bs Gardner Impact Strength
23¢C ' F TU 3 ’
3 A BC S
300 D FGHIJ
E
¥
| i
Phase 4 Phase 5
200
0 L. I

A-Virgin F-100%HDPE F-HOPE PCR
HDPE PCR $-5% Scrap
B2%KBR | G-2%KBR T-10% Serap

Blends C-5%KBR | H-5%KBR U-20% Scrap
D-10%KBR | 1-10% KBR
E-25% KBR | J-25% KBR

Blend KBRHDPE | KBR:PCR HDPE/EVOH/

Components HOPE LOPE: HOPE PCR

Because Gardner impact strength, a
measure of the force needed to pierce a
test specimen made from a specific
polymer resin, is determined as the point
at which 50% of the samples fail (Fso),
direct statistical analysis could not be
done. Generally, the room temperature
(@23°C) Gardner impact strength

remained about the same for alf the
blends of multilayer KBR and HDPE
PCR. The 10% and 25% blends of KBR
with virgin HDPE had slight decreases in
Gardner impact strength: 4.5% and 9%,
respectively. The additionof HDPE/
EVOH/LDPE tray scrap to HDPE PCR
also led to little variation in Gardner

impact strength among the samples )
(Phase 5).
Blow Molded Bottle Properties
Figure 6: Column Crush
Ibs. Column Crush
Phase 4 Phase 5
cDp £ td
8 G H
80 F
A
F
)
50
oL 1
A-Virgin HOPE F-HDPE PCR F-HDPE PCR
B-2% KBR G-2% KBR S-5% Scrap
C-5% KBR H-5% KBR T-10% Scrap
Blends D-10% KBR 1-10% KBR U-20% Scrap
E-25% KBR J-25% KBR
Blend KBR:HDPE KBR:HDPE HDPE/EVOH!
Components PCR LOPE:
PCR HOPE
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Figure 7: Bottle ESCR (ASTM D 2561)
Hrs., Fso Bottle ESCR
7
- A ' T 1
6 feB E 1=d s L
c
5 3} F
' H
4 G
t Phase 4 Phase §
3
2 } F
1
0
A-Virgin HDPE F-HDPE PCR F- HOPE PCR
B-2% KBR G-2% KBR 8-5% Scrap
C-5% KBR H-5% KBR T-10% Scrap
Blends D-10% KBR 1-10% KBR U-20% Scrap
E-25% KBR J-25% KBR
Blend KBR:HDPE KBR:HDPE HOPE/EVOH/LDPE:
Components PCR PCR HDPE -

The column crush test measures the
stiffness of a blown bottle; the ESCR test
determines the resistance of a material to
cracking in the presence of surface active
agents, such as detergents and bleaches.
To obtain column crush and ESCR data,
the blends were blow molded into 16 oz.
Boston Round bottles. Because of the
multiple polymers in these blends, higher
cycle times were necessary to eliminate
unmelted particles.

In Phase 4, the addition of multilayer KBR
to HDPE PCR resulted in no significant
change in column crush at the 95%
confidence level. Column crush did
increase slightly with increasing levels of
KBR blended with virgin HDPE. Bottle
ESCR among the HDPE PCR biends did

not change significantly. Again, there
was a slight significant difference in the
blends of virgin HDPE and KBR.

Because of the considerable variability
seen in these samples, the general
observation is that there is no negative
effect on bottle ESCR from the addition of
KBR to either HDPE PCR or virgin HDPE.

In Phase 5, the addition of HDPE/EVOH/
LDPE tray scrap to the HDPE PCR had
no negative effect on bottle ESCR and
did not appear to cause any processing
problems. However, two separate
moldings of the blended polymer bottles
did show changes in bottle ESCR,
underscoring the variability inherent in
PCR resins.
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Phase 6: Blends of PS/EVOH/LDPE and HDPE
Phase 7: Biends of PS/EVOH/LDPE and PP

Figure 8: Tensile Strength ASTM D 638)
Tensile Strength at Break Tensile Strength at Yield 3
psi M M
4000 KL
A {
. (o] ;
L N P
™ P
3000 jme= K
Phase 6 Phase? Phase 6 Phase 7
A N
- (o]
2000
0
A-Virgin HDPE N-Virgin PP A-Vitgin HDPE| N-Virgin PP
Blend K-5% Scrap 0-5% Scrap K-5% Scrap 0-5% Scrap
encs L-20% Scrap P-20% Scrap L-20% Scrap | P-20% Scrap
M-100%Scrap M-100% Scrap M-100% Scrap} M-100% Scrap
Blend PS/EVOHLDPE:HDPE PS/EVOH’ PS.EVOH/ PS/EVOH:
Components LDPE.PP LOPE: HDPE | LDPE: PP

In Phase 6, comparisons were made
among various levels of reground PS/
EVOH/LDPE multilayer tray scrap
bltended with virgin HDPE. Tensile
strength at break varied from an increase
of 27% for the 5% blend to an increase
of 58% for the 20% blend compared to
the virgin HDPE control.

Tensile strength at yield was virtually
unchanged at the 5% and 20% blend
levels. There was an increase of 9% in
tensile strength at yield at the 100%
multilayer level compared to virgin HDPE.

In Phase 7, blends involving the same
multilayer tray scrap used in Phase §
were compared to virgin random
copolymer PP. The blend of 5% muiti-
layer tray scrap and 95% PP exhibited a
14% reduction in tensile strength at break.
The blend of 20% scrap: 80% virgin PP
showed about 40% higher tensile
strength at break than the virgin PP, as
did test specimens of 100% tray scrap.

b

Tensile strength at yield was approxi-
mately the same for the 5% and 20%
blend levels compared to virgin PP. The
100% tray scrap test specimen had
tensile strength at yield 19% higher than
that of the virgin PP.

:’
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Figure 9: Elongation at Break and at Yield (ASTM D 638)
Elongation at Break Elongation at Yield
F A
.
3
3 {IN
100
- )
4
3
50
—K
LM LM
AK NOp
LM M
A-Virgin HDPE N-Virgin PP A-Virgin HOPE N-Virgin PP
Blends K-5% Scrap 0-5% Scrap K-5% Scrap 0Q-5% Scrap
L-20% Scrap P-20% Scrap L-20% Scrap P-20% Scrap
M-100%Scrap M-100% Scrap M-100% Scrap M-100% Scrap
Blend PS/EVOH/LDPE:HDPE PS/EVOH! PS/EVOH/ PS/EVOH!
Components LDPE:PP LDPE: HDPE LDPE: PP

Elongation at break for the blends of the
multilayer PS/EVOH/LDPE tray scrap and
HDPE were 90% lower than that of virgin
HDPE, as were samples of 100%
multilayer tray scrap alone (Phase 6).
When the tray regrind was added to PP,
similar decreases occurred (Phase 7).

Elongation at yield decreased between 12
and 35% for the Phase 6 blends, with the
100% multilayer samples exhibiting an
80% decrease. In Phase 7, the 5%
multilayer blend had essentially the same
elongation at yield as virgin PP, but the
20% multilayer blend showed a 25%
decrease and the 100%, an 85% decline.
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Figure 10: Fiexural Modulus, 1% Secant (ASTM D 790)
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Both 5% and 20% additions of PS/EVOH/
LDPE tray scrap to virgin HDPE resulted
in no significant change in flexural
modulus results, although a sample of
100% of the scrap exhibited a flexural
modulus 88% higher than the HDPE
control (Phase 6). The same proportions

10

of tray scrap, when added to PP in

Phase 7, resulted in fiexural modulus

results 12% and 36% higher,
respectively. The flexural modulus of the
100% tray scrap test specimen was

)

almost three times that of the virgin PP

control.

D)
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Figure 11: Notched Izod Impact Strength @ 23°C (ASTM D 256)

ft-Ibs/in. Notched Izod Impact Strength
10=A
5
K
L
0 M NOPM
A-Virgin HDPE N-Virgin PP
K-5% Scrap 0-5% Scrap
Blends  |.20% Scrap P-20% Scrap
M-100%Scrap M-100% Scrap
Blend PS/EVOHALDPE:HDPE PS/EVOH/
Components LDPE: PP

The addition of the PS/EVOH/LDPE tray
scrap to virgin HDPE significantly
decreased notched lzod values at all
levels (Phase 6). The 5% muiltilayer tray:
95% HDPE blend exhibited a 60%
decrease in this property; the 20%: 80%
blend showed an 85% decrease. When
100% multilayer tray scrap was tested, its
notched Izod was only 1/10 that of 100%
virgin HDPE.

11

When the PS/EVOH/LDPE tray scrap
was added to virgin homopolymer PP
(Phase 7), notched lzod values for all the
blends and 100% muttilayer did not vary
much from that of the control. All of the
samples tested exhibited low 1zod levels,
which is characteristic of PP
homopolymers.
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Gardner Impact Strength

Figure 12: Gardner Impact Strength (STP 2223)

Gardner Impact Strength
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A-Virgin HDPE N-Virgin PP A-Virgin HDPE N-Virgin PP
Blends K-5% Scrap 0-5% Scrap K-5% Scrap 0-5% Scrap
L-20% Scrap P-20% Scrap L-20% Scrap P-20% Scrap
M-100%:Scrap M-100% Scrap M-100%Scrap M-100% Scraze
Blend PS'EVOH LDPEHDPE PS EVOH! PS'EVOH.LDPE HDPE PS EVOH:
Components LDPE: PP LDPE" PP

The addition of the PS/EVOH/LDPE tray
scrap to both virgin HDPE (Phase 6) and
virgin homopolymer PP (Phase 7)
decreased Gardner impact strength
dramatically. Measured at 23°C, the 5%
blend level showed a 38% decrease, the
20% blend, a 92% decrease and the

12

100% scrap, a 99% decrease compared

to the virgin HDPE control.

>

At -18°C, the Gardner impact strength

values for all the test specimens in

Phase 7 were very low, ranging from 6.6
in.-lbs for the 100% homopolymer PP to 2
in.-Ibs for the 5% and 20% blend levels.

D)
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Conclusions

The results of these studies parallel
earlier research done by EVALCA on the

- feasibility of recycling multilayer, EVOH-

containing materials along with the
recycling stream of the predominant
component. The results of the research
show that in most cases, muiltilayer
containers can be commingled in the
recycling stream of the predominant
structural layer with little or no overall
change in most of the final properties of
the recycled resin.

The Phase 4 study involving blends of
multilayer PP/EVOH ketchup bottles and
HDPE PCR or virgin HDPE also
demonstrates that PP/EVOH multilayer
containers can be combined with recycle
streams of HDPE. Tensile strength,
flexural modulus and room temperature
Gardner impact strength were not
significantly affected. Only elongation at
break was significantly decreased;
notched Izod showed significant changes
although the actual numeric variations
were small. Blow molded bottle ESCR
tests of the KBR: virgin HDPE blends
showed only slight differences.

Recently, the Plastic Bottle Institute
confirmed these findings when it reported
the results of a similar study. The PBI
report concluded that PP/EVOH
multilayer botties can be effectively
recycled in post-consumer HDPE streams
when added in levels up to six percent in
the production of new HDPE containers.

Results from Phase 6 and Phase 7
showed that blending PS/EVOH/LDPE
into either HDPE or PP recycle streams is
not a viable approach without using a

13

modifier of some type. Significant
decreases were found in tensile
properties, notched Izod and Gardner
impact strength.

Commingling HDPE/EVOH/LDPE blends
with HDPE PCR (Phase 5) is a viable
approach however, and it should be
possible to recycle these materials into
new HDPE products. Tensile strength
was slightly increased by the addition of
the multilayer tray scrap while elongation,
flexural modulus and impact strength
were not significantly changed. The
addition of the multilayer scrap had no
negative effect on blow molded ESCR,
as well.

For further information about the use of
post-consumer recycled plastics, contact:

Quantum Chemical Corporation
Resource Recovery Department
11500 Northlake Drive
Cincinnati, OH 45249

(513) 530-6827

EVAL Company of America

1001 Warrenville Road, Suite 201
Lisle, IL 60532

(708) 719-4610 / (800) 423-9762

The Council for Solid Waste Solutions
1275 K Street, NW, Suite 400
Washington, DC 20005

(201) 371-5319

Center for Plastics Recycling Research
Rutgers, the State University of New Jersey
Busch Campus, Building 3529
Piscataway, NJ 08855

(201) 932-3683
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Phase of Structure/Blend

Study
4

100% Virgin HDPE
2% KBR: 98% HDPE
5% KBR: 95% HDPE
10% KBR: 90% HDPE
25% KBR: 75% HDPE

100% HDPE PCR

2% KBR: 98% HDPE PCR
5% KBR: 95% HDPE PCR
10% KBR: 80% HDPE PCR
25% KBR: 75% HDPE PCR

100% PCR HDPE

5% HDPE/EVOH/LDPE: 95% HDPE PCR
10% HDPE/EVOH/LDPE: 90% HDPE PCR
20% HDPE/EVOH/LDPE: 80% HDPE PCR

100% HDPE

5% PS/EVOH/LDPE: 95% HDPE
20% PS/EVOH/LDPE: 80% HDPE
100% PS/EVOH/LDPE

100% PP

5% PS/EVOH/LDPE: 95% PP
20% PS/EVOH/LDPE: 80% PP
100% PS/EVOH/LDPE

Elongation
@Break, %

536
470
350
230
180

126
200
230
146
166

50.2
38.1
34.4
28.1

183
24
14.7
16.8

162
76
16
16

Appendlx Table 1: Tensile Strengths of Blends of Multilayer Containers and Virgin or PCR Polymers
Phase of Structure/Blend Tensile Tensile
Study ’ Strength @  Strength @
Break, Kpsi  Yield, Kpsi
4 100% Virgin HDPE 2230 3860
- 2% KBR: 98% HDPE 2240 3950
5% KBR: 95% HDPE 2200 38¢0
10% KBR: 90% HDPE 2200 3840
25% KBR: 75% HDPE 2250 3740
4 100% HDPE PCR 2260 3830
: 2% KBR: 98% HDPE PCR 2240 38380
5% KBR: 95% HDPE PCR 2160 3860
10% KBR: 90% HDPE PCR 2160 3820
25% KBR: 75% HDPE PCR 2100 3820
5 100% HDPE PCR 2360° 3850
5% HDPE/EVOH/ALDPE: 95% HDPE PCR 2570 3980
10% HDPE/EVOH/LDPE: 90% HDPE PCR 2560 3990
20% HDPE/EVOH/LDPE: 80% HDPE PCR 2980 4010
6 100% HDPE 2300 3950
5% PS/EVOH/LDPE: 95% HDPE 2930 4010
20% PS/EVOH/LDPE: 80% HDPE 3640 4000
100% PS/EVOH/LDPE 3460 4320
’ 7 100% PP 2410 3640
5% PS/EVOH/LDPE: 95% PP 2080 3760
20% PS/EVOH/LDPE: 80% PP 3380 3550
. 100% PS/EVOH/LDPE 3460

Table 2: Elongation of Blends of Multitayer Containers and Virgin or PCR Polymers

Elongation
@Yield, %

10

- 11

109 .
10.3
11.6

10.8
109
10.¢
10.8
1.6

123
12.1
13

114

9.9
8.7
6.3
1.9

- 13

125
9.9
1.8

000966
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Table 3: Flexural Modulus, 1% Secant, of Blends
Virgin or PCR Polymers

Phase of

Study
4

Table 4: {zod Impact Strength (Notched @ 23°C)
and Virgin or PCR Polymers

Phase of
Study

4

Structure/Blend

100% Virgin HDPE
2% KBR: 98% HDPE
5% KBR: 95% HDPE
10% KBR: 80% HDPE
25% KBR: 75% HDPE

100% HDPE PCR

2% KBR: 98% HDPE PCR

$% KBR: 95% HDPE PCR

10% KBR: 80% HDPEPCR . .
25% KBR: 75% HDPE PCR ~

100% HDPE PCR

5% HDPE/EVOH/LDPE: 95% HDPE PCR
10% HDPE/EVOHADPE: 90% HDPE PCR
20% HDPE/EVOH/LDPE: 80% HDPE PCR

100% HDPE

5% PS/EVOH/LDPE: 95% HDPE
20% PS/EVOH/LDPE: 80% HDPE
100% PS/EVOH/LDPE

100% PP

5% PS/EVOH/LDPE: 95% PP
20% PS/EVOH/LDPE: 80% PP
100% PS/EVOH/LDPE

Structure/Blend

100% Virgin HDPE
2% KBR: 98% HDPE
5% KBR: 95% HDPE
10% KBR: 90% HDPE
25% KBR: 75% HDPE

100% HDPE PCR

2% KBR: 98% HDPE PCR
5% KBR: 85% HDPE PCR
10% KBR: 80% HDPE PCR
25% KBR: 75% HDPE PCR

100% HDPE PCR :
5% HDPE/EVOH/LDPE: 95% HDPE PCR
10% HDPE/EVOH/LDPE: 90% HDPE PCR
20% HDPE/EVOH/LDPE: 80% HDPE PCR
100% Virgin HDPE

100% HDPE

5% PS/EVOH/LDPE: 95% HDPE
20% PS/EVOH/LDPE: 80% HDPE
100% PS/EVOH/LDPE

100% PP

5% PS/EVOH/ILDPE: 95% PP
20% PS/EVOH/LDPE: 80% PP
100% PS/EVOH/LDPE

Flexural
Modulus, Kpsi

164
169
163
153
158

155
168 :
161
176 * .
164 -

146

142
147

172
160 :
169 .
324

112
125
152
324

lzod Impact

of Multilayer Containers and

of Blends of Multilayer Containers

Strength, ft-Ibs/in.

no break
no break
no break
4.7
3.7

5.1
4.9
4.6
4.4
4.5

no break
no break
no break
no break
no break

10
4
1.5
1

0.94
1
1.2
1
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Table 5: Gardner Impact Strength of Blends of Multilayer Containers and Virgin or ?
PCR Polymers . 2

Phase of  Structure/Blend : Gardner Impact Gardner Impact \
Study Strength, Strength, 3
in-Ibs @23°C  in.-lbs @-18°C .

4 100% Virgin HDPE 316 N/A H
2% KBR: 98% HDPE 312 N/A E |

5% KBR: 95% HDPE 312 N/A |

10% KBR: 90% HDPE 301 N/A i

25% KBR: 75% HDPE 286 N/A :

4 100% HDPE PCR 293 N/A :
2% KBR: 98% HDPE PCR 290 N/A 2

5% KBR: 85% HDPE PCR 299 NA 2

-10% KBR: 90% HDPE PCR 298 N/A :

- 25% KBR: 75% HDPE PCR 291 _ NA o3
5 100% HDPE PCR 33t 3as0 3
5% HDPE/EVOH/LDPE: 95% HDPE PCR 312 368 :

- 10% HDPE/EVOH/LDPE: 90% HDPE PCR 322 386

20% HDPE/EVOH/LDPE: 80% HDPE PCR 328 376

6 100% HDPE 206 382 K
5% PS/EVOH/LDPE: 95% HDPE 183 146 3

20% PS/EVOH/LDPE: 80% HDPE 21 133 3

100% PS/EVOH/LDPE 4 4

7 100% PP 360 6.6 i
5% PS/EVOH/LDPE: 95% PP 39 2 H

20% PS/EVOH/LDPE: 80% PP 6 2.1

100% PS/EVOH/LDPE 4 4.2 ’

Table 6: Blow Molded Bottle Properties of Slends of Multilayer Containers and - f
Virgin or PCR Polymers :

Phase of  Structure/Blend Column Bottle 3
Study Crush ESCR, *
ibs Hrs., Fso p

4 100% Virgin HDPE 59.6 6.4 ol
2% KBR: 98% HDPE 61.3 6.1

5% KBR: 95% HDPE 63 5.3 .

10% KBR: 90% HDPE 63.2 5 :

25% KBR: 75% HDPE 63.6 5.8 :

4 100% HDPE PCR 60.6 23
2% KBR: 98% HDPE PCR 61.7 42 :

5% KBR: 95% HDPE PCR 62.7 45 i

10% KBR: 90% HDPE PCR 63.6 5.8 :

25% KBR: 75% HDPE PCR 63.6 6 3

5 100% HDPE PCR 53.7 5.2
5% HDPE/EVOH/LDPE: 95% HDPE PCR  55.5 5.8

10% HDPE/EVOH/LDPE: 90% HDPE PCR  57.4 6.4 z

20% HDPE/EVOH/LDPE: 80% HDPE PCR  52.9 6.2 N

. ‘ -%
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APPENDIX VII-E

Molecular Weights of EVAL® Resin
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MOLECULAR WEIGHTS OF EVAL® RESIN

December, 1995
Kuraray Co., Ltd.

Molecular Weights*®
Grade Name Mw*? Mn*?
F104 41,800 . 15,700
L101 49,900 20,400
1104 40,100 15,200

*1) Mw : Weight Average Molecular Weight
*2) Mn : Number Average Molecular Weight
*3) Measurement Method : GPC
*4) Measurement Conditions :
Apparatus: ALC/GPC-150C (Waters Associates, in U.S.A.)
Column: Shodex Column (Showa Denko Co., in Japan)
HFIP-806P: 8 ¢ X 50 mm - one column
HFTP-806M: 8 ¢ X300 mm - one column
Tempeature: Column 40 °C, Injector 40°C
Solvent: HFIP + 20m M Sodium Trifluoroacetate
(HFTP=1,1,1,3,3,3-hexafluoro-2-propanol)
Concentration: 0.05 wt/vol%
Injéction Amount: 200 pul
Flow Rate: 1.0 ml/min :
Detector: RI (Sensitivity= -32, Scale=20)
Standard Polymer: Poly(methyl methacrylate)
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APPENDIX IX-A

Material Safety Data Sheets for

Substances Used in the Production of

EVOH Copolymers
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MSDS No.

~ -
COMPANT

QUANTGM CHIMICAL

9630

Issue Date JUY¥ 06, 189S

EMTRGENCY NUMBERS:
QUANTTM (713)
CHEMTREC (800)

279-2873
424-S300

PRCDUCT INFCRMATION:
PRODUCT APPLICATIONS (800) 5
REGULATORY (MSDS) (513} 5

FLAMMABLE .
TRACT.
in respiratory t
away Ifrcm h=aac,

CACsES

Leng term expos

SECTICN I -

.~

VAM

n)
P4
O
o
(]
0
-}

SYNONTMS: Vinyl Acetate; EZthenyl Acerzate; Acetic Acigd,
Vinyl Acetate, Inhibited; Acetic Acid, Ethe
l-Acetoxyethylene; Ethenyl Zthancace

FORMULA: CH3COOCHCRH2

CHEMICAL FAMILY: EZster

CAS RN: 108-05-4

IDENTITICATICON

(M) ; Vinyl Acetate Moncoer

SECTICN II - INGRESDIEINTS
COMEOSITICON NOMINAL ¥ PEL/TL
vinyl acetate > 99 .9 PEL; (S=2e Secticn

IV)

0G0379



- Quantum Chemical Company
ISSUE DATE: JUN 06, 1995 Page 2 of 8

sroduct No. 9630 VINYL ACETATE MONOMER

SECTICN II - INGREDIENTS (continued)

-TLV-TWA: 10 ppm
TLYV-STEL: 1S ppm

Hydroquinone (123-31-39) is added as a polymerizatiocn inhibitor at a level
3-17 ppm, as specified. See Section XII.

SECTION III - HEALTH INFORMATION

INHALATION: FRespiratory irritation may occur above 4 ppm in sensitive
individuals and generally aktove 20 ppm. ther acute effects of
overexposure may include headache, dizziness, nausea, weakness and
drowsiness. Inhalation of irritants may aggravate existing
respiratory disease ccnditicns, such as asthma. Acute
1LCS50 (4 hours) = 1546 - 4000 popm (laboratory animals).
rodents indicate that -repeated expcsures to very high
concentracicns of vinyl acetate in air

inhalation
Studies in

, 200-600 ppm for 6§ hours per
day for 5 days per week, may cause irritative damage to the
respiratory tract and tumors after these exposures ccontinue I

- P R )
more than cne year. =Rodents exposed to S0 prm for 6 hcurs pe
5 days per week for 2 years did not show any evidence ol irx

other harmful effects.

INGESTION: Acute oral LDS0 = 1.6-2.% ¢/kg (laboratory animals). No
adverse effects were rnoted in rats given 1000 ppm or less in
drinking water for 3 months. In cne study, increased tumor
incidence was observed in rats given 1000 ppm or more in drinking
water for 100 weeks. These findings were not confirmed in a

subsegquent study in which no increased tumor incidence was cbserved
in rats given up to 5000 ppm in drinking water daily for two years.
A slight decrease in male Zertiliry was ncted in rats given 5000

ppm but not 1000 ppm or less in drinking water.

cr

EYE CONTACT: Liquid and vapor (at concencrations greater than 20 ppm
generally or greater than 4 ppm for sensitive individuals) are
irritating.

SKIN CONTACT: Liquid is irritating to skin; continued centact may
" result in severe irrizaticn and blistering. Acute dermal LDSO =
2.3 g/kg (rabbits). vinyl acecate has been reported tc cause
allergic skin reacticas in some exposed individuals.

OTHER: The Intermaticnal Agency fcr RBesearch on Cancer (IARC)
classified vinyl acetate as a categcery "2B8" carcinogen which
indicates that it is "possibly carcinogenic to humans'. This IARC
classification was based upon limited evidence of carcinogenicity
to animals and inadequacte evidence ci carcinogenicity to humans .

has
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Quantum Chemical Cempany
ISSUES DATE: JUN (s, 18595 Fage 3 of 8

Preduct No. 3530 VINYL ACETATE MONOMER

SECTION III - HAEALTH INFORMATICN (continued)

ACGIH has cdesignated vinyl acetate as an "A3- Animal Carcinogen'.
This designaticn refers to an agent which is carcinogenic in
‘experimenctal animals at a relatively high dose, by route (s) of
administration, at site(s), of histological types(s), or by
mechanism(s) that are not considered relevant to worker exposure.

SECTION IV - OCCUPATIONAL EXPOSURE LIMITS

PELs (CSHA Fermissible Exposure Limits): Although the 1239 OSHA Air
Contaminants Rule (Table Z-1-A) was revcked on 6/30/93, some states continue

to enforce the follewing Z-1-A limits for Vinyl Acetate Moncmer.
THA: 10 ppm
STZL 20 ppa
TLVs (ACGIE Threshold Limit Values): Sae Secticn IX
SECTION V - EMERGENCY FIRST AID PROCIITERE

TOR OVEREXPQSURE BY:

cuickly have
Do not give sodium

, fruit juices or vinegar. Never give anything Ly mouth
if vicrim is unconscious or having convulsions. CALL PHYSICIAN OR

e
POISON CONTROL CENTER IMMEDIATEL Do not induce vemiting unless

advised by physician or Poison Control Center

SWALLOWING: If victim is conscious and able to swallow,
victim drink water or milk to dilute,

SXIN CONTACT: Immediately flush skin with plenty of water whii
removing ccntaminated clothing.

wash ccntaminated clothing
reuse.

ZYE CCONTACT: Immediately flush eves with plenty of cocl

least 1S minutes. Do not permit victim to rub eyes. GET MEDICAL
ATTENTION IMMEDIATELY. )

INEALATION: Immediately rémove victim to fresh air. IZ

If wvictim has
stopped breathing, give artificial respiratiocn, preferably

mouth-to-mouth., GET MEDICAL ATTENTION IMMEDIATELY.
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Quantum Chemical Company
ISSUE DATE: JUN 06, 199S

Producet No. 9630

Ffage 4 of 8§

VINYL ACETATE MONOMER

SECTION VI

BOILING POINT:

MELTING POINT: -
VAPOR PRESSURE:

SPECIFIC GRAVITY (WATER=1):

VAPOR DENSITY (AIR=1):

SOLUBILITY IN WATER:

EVAPORATION RATE (BUTYL ACETATE=1):
PERCENT, VOLATILE BY VOLUME:
ADPEARANCE AND ODOR:

- FHYSICAL DATA

162.5 Cey ¢ (72.5 deg C}
135.8 deg F (-93.2 deg Q)
100 rm Hg @ 21.5 deg C

0.9338 @ 20 deg/20 deg C

2.97

2.3 ¥ by weignt @ 20 deg C
2.9 '
$9.% + %

Claar & colorless licuid with a not

unpleasant odor; sweetish smell in

small cuancities.

SECTION VII - FI.

FTLASH POINT (Tag Closed Cup):
AUTO-IGNITICN TEMPERATURE:

WS .

FLAMMASLE LIMITS IN AIR (780 Hgl,

NFPA RATING:
{Dces not appl

EZALTHE (2 ) FI (
to exposure hazards ¢

'S

"y
al

T

E FIGHTING PROCEDURES: {Note
those firefighting procedures
In advanced or massive fires, z
safe distance or from a protected
alcohol-type foam, universal-t

carcen dioxide or dry chemical £
foam or universal-type foam or w

..

v 0

as vinyl acetate is lighter than water and &
nto water, care must be exercised not tO SD
3]

igh velocity water stream cr th

s

€

ire fighting water since vinyl ac
spread fire. Water may be ineffec
keep fire-exposed containers ccol.

ignited, use water spray to disperss thée vapors. If

necessary to stcp a leak, use wate
attempting to do so. Water spray
from exposures. Vinyl acetate vag
polymers in vents and flame arrest
vents (NFPA 49-1977).

UNUSUAL FIRE & EXPLOSION HAZARDS: Fi
self-contained breathing apparatus
with a full facepiece when charce
smoke, fumes, or hazardcus deccmgc

_heavier than air and may travel a
of ignitien and flashback. Winyl

20 deg F (427 deg Q)
3

they nave keen
ing should be done frem a
i Gse dry chemical,

cr carbon dioxide. Use

However,

ces not effecrively mix

ead burning mcncmer by
(=]

)
0

zzugh

ol

ezate can
=
o

ment Ly accumulacead
loat on water and

-~ oo

e,

-

ZZ a leak or spill has not

it is

r spray tO protect workers

=av be used to flush spills away
crs are uninhibited and may form
ars, resulting in stoppage of

refighters should wear

= the gcsitive pressure mcde
s a possipility o sxposure o
stticn products. Vapor is
ccnsiderable distance to a source
zcetace Iin

in cecntact with peroxides

- 000382



Quantum Chemical Ccmpany ) :
ISSUE DATE: JUW 08, 139S Page S of 8§
‘Product No. 95630 VINYL ACETATE MONOMER

SSCTION VII - FIRE AND ZXPLOSION HAZARDS (continued)

‘may polymerize y}olencly; However, it is usually inhibited with

hydrogquinone to prevent polymerization. At elevated temperature,

such as in fire conditions, polymerizaticn may take place. If the
polymerization takes place in a ccatainer, there is the possibility
of violent rupture of the containrer. Aqueous solutions of vinyl
acetate (coataining > 0.5 wr.¥) can also be fire hazards.

S

tr]

CTION VIZII - BEACTIVITY

STABILITY: Unstable.
KAZARDOUGS POLYMERIZATION: iMay ccour.

CONDITIONS & MATERIALS TO AVOID:

Avoid high temperatures and
vninhibited mencmer. In corder T pravent violent rsactions frem
cccurring, keep cut of contact with peroxidss, nydroperoxides,
nydrocgen peroxides, azo cormocunds, and other polymerization
jnitiarcrs, as well as strong acids, alkalis or oxidizing agencs
Zxposure to sunlighc, ultra-vioiaz light ©r Xx-rays may result in
spontanecus polymerization.

HAZARDOUS DECCMPOSITION PRODUCTS: Acstaldehyde and acetic acid may
a

Zorm from hydrolysis. When heated to cdeccoposition, vinyl acetats
can produce acetaldehyde and acetic acid fumes. Carbcn moncxide

can form on incomplete ccmbustics.

SECTION IX - ZXPLOYER PROTECTION

CONTROL MEASURES: =Zngineering centrcls, preferably enclesed systems,
should ke used wnenever feasible mainctain exposures below
acceptable criteria (Secticms II and IV). When such controls are

not feasible, or sufficient to achieve £ull conformance, cther

sngineering controls such as lccal exhaust ventilation shculd be
used.

PESPIRATORY EROTECTION: Where enginesering controls are not feasible
or sufficient to achieve full confcrmance with acceptable criteria

{see Secticns II and IV), use NIOSH approved respiratory

protecticn. Pespirators should e selected based on the form and
ceoncentracicn of the ceonzamirant in air and in accordance witn OSHA
requirremencts (29 CFR 1210.313%).

SROTECTIVE CLOTHING: Protective clothing made of chemical- and
five-resistant material must be wocrn in process areas for the

0C0O383



Quantum Chemical Cocmpany
ISSUE DATE: JUN 06, 1995 Page 6 of 8§

Product No. 9630 VINYL ACETATE MONOMER

SECTION IX - EMPLOYEE PECTECTION (ccntinued)

duration of anticipated exposure if there is potencial for
prolonged or repeated skin contact. When these garments become
contaminated with vinyl acetate, they must be either cleaned by an

‘industrial cleaning service familiar with these products or
disposed of properly.

ZYE PROTECTION: Wear safety glasses meeting the specifications of
ANSI Standard 287.1 where no contact with the eye is anticipaced.
Chemical safety goggles meeting the specifications of ANSI Standard
Z87.1 should be worn whenever there is the possibility of splashing
or other contact .with the eyes.

SPILIL O2 LEIAX PROCEDUGRES: Wwear appropriate respiratory protection and
protective clothing as described in Sscticn IX. Turn ofI or remove
all igniticn sources. See Secticn VII for further infsrmaticn on

handling fire and explosion hazards. <Contain spilled material.
Transfer to secure ccntainers. Where necessary,

collect using
absorbent media.

In the event ¢f an uncontrolled release of this
material, the user should determine if the release is reportable
under applicable laws and regulaticnas. '

WASTE DISPOSAL: All recovered material should be packaged, labeled,
transported and disposed of or reclaimed in conformance with
applicable laws and rsgulaticns and in conformance with good
engineering practices. Reclaim where possible.

SECTION XI - REGULATORY CONTROLS

DEPARTMENT OF TRANSPORTATION (DOT):

DOT Hazard Class: 1 (Flammable Liquid)

DOT Proper Shipping Name: Vinyl Acetate, Inhibited

Other DOT Information: Identification No. UN1301
Packing Croup II
Emergenc, Rasponse CGuide No. 25§

For further information see Title 45, Code of Federal Regulations, gaIts 172
and 173. .

.
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Quantum Chemical Company’

TSSUE DATE: JUN 08, 1995 Page 7 of 8
Product No. 9630 VINYL ACETATE MONOMER.

SECTION XI - 2EGULATORY CCNTROLS (continued)

TOXIC SUBSTANCES CONTROL ACT (TSCA):

This product is (or if a mixcture, the components of this product are)

listed
in the TSCA Inventory of Chemical Substances.
SARA TITLE IIT (SECTIONS 311/312) HAZARD CATEGORIES:
Immediata/Acute Health Hazaxd: ves
Delayed/Chronic Health Hazard: ves
Fire Hazard: ves
Sudden Pelease of Pressure: no
Reactive: ves
SARA TITLE III (SECTICN 1313)
Vinyl acetate is subject to the reporting requirements cf Secrticn 313 of
Titls IIT cf the Superfund Amendments and Reauthcrizaticn Act <f 1985 and 40
CFR Parc 372.
NEW JERSZY (NJ), SSNNSYLVANIA (PA), & MASSACHUSETTS (MA) RICGHET-TC-¥XNCW:
vinyl Acetate - NJ Special & Srvircmmenctal Hazard; PA Invircomantcal Hazaxd;
MA nxt*ac*d narily Hazardcus Substance
L4
CALITORNIA PROPOSITION 65:
WARNING: This product contains (or may ccatain) a chemical (cr cnemicals)
xnown to the State of California to cause cancer, bircth defects or cther
reproductive harm.
Trace amounts of the following chemicals may be present:

Acetaldehyde (CAS EN: 75-07-0) - generally < 100 ppm when
manufactured but addicionral
acetaldehyde may form if the
product undergces decomposition
or hydrolysis

NOTE: The regulatory information presented here should nct necessarily
be considered as all-lu_lusx"e. Other local, state, Zederal, and
internaticnal regulations may also apply.
SECTICN XII - FRECAUTICONS: HANDLING, STORAGE AND USAGE
Srotect container against physical damage. Detached or cutside storage is
preferred. Inside storage should ke in an NFPA approved

£1 mmable liguids -
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Quantum Chemical Ccmpany
ISSUE DATE: JUN 06, 195%S Page B8 of 8

Product No. 9630 VINYL ACETATE MONOMER

SECTION XII - PRECAUTIONS: HANDLING, STORAGE AND USAGE (continued)

storage- room or cabinet. All ignition sources should be eliminated. Smoking
should be prohibited in storage areas. Vinyl acecate with an inhibitor level
of 3-5 ppm hydroquinone should not be stored longer than two months ac 70-80
deg F or longer than four months with 14-17 ppm hydroquinone. Electrical
installations should be in accordance with Articles 500 and 501 of the Naticnal
Electrical Code (Class I Group D hazard locations). NFPA 30, Flammable and
Combustible Code, should be followed for all storage and handling.
careful leakage inspecticn should be dene. Autcmatic sprinkler system should
be provided. Isolate from oxidizers, caustics and alkalis, chemicals capable
of spontaneous heating, materials reacting with air or moisture to liberate
heat, igniticn sources and explosives. Ccntairners must be bonded and grounded

during the transfer of material to avoid static discharge. Consult local fire
codes for additional storage informaticn.

Frequent

Containers can be hazardous when emptie
residual product (vapor or liguid), all
be observed.

=3

. Since emptied containers retain
precautions described on this MSDS must

to be facrual as it has been
derived frem the works and cpinions of perscns believed te be gualified
©s; however, nothing contained iz this informacion is to be taken as a

epresentation for which Quantum Chemical Ccrmpany bears legal
a

responsibility. The user should review any reccrmendaticns in the specific
h a

context of the intended use to determine whether they ares appropriate.
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Hoechst Celanese Corporation U l acetate
20, Box 819005 / Daflas, Texas 7538+9005
information phone: 24 277 4000 g P
Emergency phone: 800 424 9300 (CHEMTREC) oP
3-21-T5 s
1dent Component information s cossyuecosos o orom:
PO e i i Componeat, wt. % OSHA PEL E’m:: T SRA G
Chemical name: Vinyl acetate (CAS number) TWA: STEL - TWA: STEL O reporting?
Inhibitor: Hydroquinone «Vnyt acetate. 999% 10om 10 pom, NVE(2) Yes
{HQ; CAS no. 123-319). 3-5 ppm. $108-85-4) 2pom 2 pom

Chermical famity: Vinyl monomer
{acetate ester)

Formuts: CH,COOCHCH,

Molecular weight: 86

CAS number: 108-05-4

CAS name: Acetic acid. ethenyl ester
Synonyms: VAM; VA; acetic acid vinyl
ester; acetic acid ethenyl ester,

1-acetoxyethylene: ethenyl acetate:
ethenyl ethancate.

Transportation informstion
Snipping name: Vinyl Acetate, Inhibited
Hazard class: 3, Flammable Liquid
" United Nations na.: UN1301
" Packing group: |l
* Emergency Response Guide na.: 26
* DOT Reportable Quartity: S000 16/2270 kg

Physical data

Bolllng point (760 mm Hg): 72.7°C (163°F)
Freezing point: —100°C (—148°F)
Specific gravity (H,0=1@ 20/20°C):
0.9338

Vapor pressure (20°C): 88 mm Hg |
Vapor density (Alr = 1@ 20°C): 3.0
Solubllity In water (% by WT @ 20°C): 2.3
Percent volatiles by volume: 100
Evaporation rate (BuAc = 1): 8.9

Appearence and odor: Clear, colorless.
mobile liquid; acrid, ether-like odor.

Fire and explosion
hazard data

Flammable limits In aif, % by volume .

Upper: 13.4
Lower: 2.6

Flash polnt (test method): )
Tag ciosed cup (ASTM Ds6): 18°F (—8°C)

. Extingulshing media:
~-+ Use CO, or dry chemical for small fires,

'Neworr_evis_eéhbrmaﬁonzmmdated September 15,1992

(1) AS components bsied 25 reQueed Dy leceral. Cantorra, New Jersey ana Pernsytvansd reQuiatons.

(2) No vakue establshed.

alcohol-type aqueous film-forming foam
or water spray for large fires. Water may
be ineffective but should be used to

cool fite-exposed structures and vessels.

Special fire-fighting procedures:

If potential for exposure to vapors

or products of combustion exists,
wear complete personal protective
equipment, including self-contained

breathing apparatus with full facepiece ~

operaled in pressure-demand or other
positive-pressure mode.

Unususl fire and explesion hazards:
Rapid, uncontrolied polymerization
can cause explosion. Vapor is heavier
than air and can travel considerable
distance to a source cf ignition and
flashback. Material creates a special
hazard because it floats on water.

Special hazard
designations
HMIS NFPA 1Key

Health: 2 - 2 0= Minimal
Flammabaty: .3 3 |1 = Signt
Reectivity: .2 2 2= Mocerate
Personal protective 3 = Senous

squipment: G w— | 4 = Severe
SAHA §311 hazard categories
Acute heslth: ’ Yes
Chronic health: Yes
Fre: Yes
Sudden relesss of pressure:  NO
Reective: Yes

Reactivity data

Stabikty:

Potentially unstable.

Hazardous potymerization:

Can occur. UNCONTROLLED
POLYMERIZATION CAN CAUSE

RAPID EVOLUTION OF HEATAND
INCREASED PRESSURE WHICH CAN

STORAGE VESSELS OR CONTA
Conditions to avoid:

Temperatures above 38°C (10G°F)
sunlight; x-ray or ultra-viclet radiation;
sparks and flame.

Materials to avoid:

Peroxides, for example, t-butyl
peroxide and hydrogen peroxide:

RESULT IN VIOLENT RUPTURE‘OF%
N i- S
)

- other polymerization initiators;

oxidizing agents.
Hazardous combustion or
decomposition products:
Carbon monexide.

Health data
Effects of exposuretoxicity dsta
Acute

- Ingestion (swsliowing): Can cause

headache, drowsiness and
unconsciousness. Stightly toxic 10
animals {oral LDy, rats: 2.9 g/kg).
Inhalstion (breathing): Can irritate nasal
passages, throat and lungs. Practically
non-toxic to animals (inhalation LCLo.
rats. 8 hrs: 4000 ppm).
Sxin contact: Can cause severe injury
(reddening and swelling). Prolonged
contact can cause blisters. Sensttization
(allergic reaction) can occur. Slightly
toxic to animals by absorption (dermal
LD,.. rabbits: 2.4 g/kg)
Eye contact: Can cause severe injury —
damage reversible.

{conbrwed)

Hoegus &3
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page 2
. #94 bundDocnmbuT\m
“hronle Spill or leak procedures 1000 ppm o unknows: concentretion (such se

utagenicity: In vilro, suggestve
evidence of mutagenicity (Hoechst
Celanese data). In vivo, not mutagenic
{SPI Vinyl Acetate Study Group,
90-day study. micronucleus test).
Carcinagenicity: Oral — A two-year drink-
ing water study showed no evidence of
treatment-related carcinogenicity (cats,
SP1): a second limited drinking water
study showed suggestive evidence of
treatrment-refated tumars in the uterus
and thyroid (rats, Lijinski). Inhaiation -
evidence of treatment-related nasal
mors in a two-year study of rats
exposed to 600 ppm VA (SP1);
suggestion of a treatment-related
tung tumor in mice exposed to VA by
inhalation at 600 ppm for two years
(SPi)
Reproduction: No evidence of effects
fetus in VA study by oral or mhalauon
routes. A suggestion of slight effects

on male reproduction in oral stud

(dnnkzng water, SPi).

Medlcal eondmons aggravsted by

exposure: 3

Significant exposure to this chemical
may adversely affect people with
<hranic disease of the respiratory
system, skin and/or eyes.

Emergency and first aid procedures
Ingestion (swallowing): Induce vomiting

of conscious patient immediately

by giving two glasses of water and
pressing finger down throat. Contact

a physician immediately.

inhalation {bresthing): Remove patient from
contaminated area. If breathing has
stopped, give anificial respiration, then
oxygen if needed. Contact a phys:cxan
immediately.

Skin contact: Remove contaminated
clothing and wash contaminated skin
with large amounts of water. If irritation
persist, contact a physician.

Eye coatact: Flush eyes with water for at
least 15 minutes. Contact a physician
immediately.

Steps to be tsken i masterisl is
releasad or spilled:

Eliminate ignition sources. Caution:
Spontaneous potymerization can occur.
Avoid eye or skin contact; see “Special
protection information” section for
respiratar information. Place leaking
containers in well-ventifated area with
spill containment. If fire potential exists,
blanket spill with alcohol-type aqueous
film-forming foam or use water spray

to disperse vapors. Contain spill to
facilitate clean-up. Clean-up methods
may include absorbent materials,
vacuum truck. etc. Avoid runof

into storm sewers and ditches

which lead o natural waterways.

Call the National Response Center
(800 424 8802) if the quantity spilled

is equal to or greater than the
reportable quantity (5000 ib/day)
under CERCLA “Superfund”.

Yasta method:

All notification, clean-up and disposal
should be camed out in accordance
with federal, state and local regulations.
Preferred methods of waste disposal are
incineration or biclogical treatment in
federal/state aporoved facility.

Hazardous weste (40 CFR 261):
Yes; hazardous waste coce DOO1.

Special protection
information

Respiratory protection

Based on contamination level and
working limits of the respirator, use a
respirator approved by NIOSH/MSHA
{the following are the minimum
recommended equipment).

For vinyl acetate concentrations of:
= 10 ppm and = W00 ppm — Air-purifying res-
pirator with full facepiece respirator with
an organic vapor canister or a full face-
piece powered air-purifying respirator
fited with organic vapor cartridge(s}.
> 100 ppm and < 1000 ppm — Fositive-
pressure full facepiece supplied-air res-
pirator, or continuous-flow full facepiece
supplied-air respirator.

., * New or revised information; previous version dated September 15. 1992,

-

Glossary for Components information table

in emergencies) — POSItive-pressure self-
contained breathing .apparatus with full
facepiece. Positive-pressure supplied-
air respirator with full facepiece
equipped with an auxiliary positive-
pressure self-contained breathing appa-
ratus escape system.

Ventilation - co
Local exhaust: Becommended when

- appropriate to control employee

exposure.

Mechanical (general): NOt recommended as
the sole means of controlling employee
exposure.

" Protective gloves:

Neoprene or rubber.-

Eye protection:
Chemical safety goggles.

Additional protective equipment:

for operations where spills or splashing
can occur, use chemical prtective
clothing. including gloves and boots.

A safety shower and eye bath should be
readily available.

- Special precautions - - - -

Precautions to be taken in handling

and storing:

Store in a cool, well-ventilated area.
Keep away from heat, sparks and flame.
Keep containers closed when nct in
use, Always open containers slowly to
allow any excess pressure 10 vent. Use
only DOT-approved contairers. Use
spark-resistant tools. Do not load into
companments adjacent io heated
carge. When transferring follow proper
grounding procedures. Use with
adequate ventilation. Avoid breathing
vapor. Avoid contact with eyes, skin and
clothing. Wash thoroughty with soap and
water after handling. Decontaminate
soiled clothing thoroughly befeore re-use.
Discard contaminated leather clothing.

Chemical Group |
Hoechst Celanese Corporation

P

PO. Box 819005/ Dallas, Texas 7838+8C05

ACGR - Amencan Contererce of Govem mental PEL  ~ Permessont £20080s¢ Wt
\ ed - Information phore: 214 277 4000

asnal Hygensis W-mekum:umm

SXin - Poranbal CONPOUNDT 10 Overal ExpOsUre DOSSIDE W Shun .
ansopon v _ Emergency phone: 800 424 9300 (CHEMTREC)
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Hoechst Celanese

Product Name: VINYL ACITATE
Product Code: 311277
MSDS Number : %4 -

Version Date: 04/21/1995 Page 1 of 11

Material Safety Data Sheet

Prirg dats — Aprd 12th, 1595 2:24 am. 3820 PGIA XOH21001 — J51.1(2566/2854)

e 1. CHEMICAL PRODUCT and COMPANY IDENTIFICATION ------me—-en---

— e _ P,
roduct NamegﬁﬁixxLﬁAcETzIE
Product Code: 311277

MSDS Number : 94

SYNONYMS: ACETIC ACID, ETETNYL ESTER
ACETIC ACID, VINYL ESTER
ETEENYL ACETATE
VINYL ACETATz MONOMER
1 -ACETOXYETEYLENZ

EOECIST CESLANESE CEEMICRL GROU? TRANSPORTATION EMERGENCY PHONE

1601 W. LBJ FREEWAY NUMBER (24 EOURS/DAY): . . . . . . ..

o = 16005 - In USA, call..........800 424 9300.

B K B %n 351500 Outside USA, cali+....202 483 7517.
LLAS, W 339.7HU2 rsollect calls accepted

USA In Canada, call....... 403 477 83

3¢.
In Surope, call (31) 10 400 22 64.

2. COMPOSITION | INFORMATION on INGREDIENTS

COMPONENT . CAS NUMBER
HYDROQUINONE * 123-31-9 il
VINYL ACETATE * 108-05-4 c2.,.8%
+0SEA hazardous according to 29 CFR 1910.1200
*+Zydroquinone is present at 3-17 ppm as an inhibitor.
- --- 3. HAZARDS IDENTIFICATION - ---

EMZTRGENCY OVERVIEW:

vinyl acetate is a clear, colorless mobile licuid with 2

not unpleasant odor in small quaptities.

DANGER! :

Extremely flammable liquid and vapor (fp: 18 F, TCC)

Vapor may cause flash fire (fp: 25 F, TOC)

May polymerize explosively if contaminated

Rapid, uncontrolled polymerization can cause explosion

Vapor is keavier than air and can travel considerable

distance to a source of ignition and flash back

Material creates a special hazard because it floats ox water

< TRANSPORTATION EMERGENCY:..... (8C9) 424 9300 TN U.S., CHEMTREC - 24 HRS/DAY
PRODUCT EMERGEBCY:.vevrvvnenns {800) 835 5235 . KOECHST CELANESE, 24 HRS/DAY
PRCDUCT INFORMATION:.......... {214) 277 4000 (7:30 AX TO 4:15 B¥, CST)

The Hoechst nams &nd logo e registersd Yndsmaria of Hoechmt AG Hoeci-‘St E

L 0CGS89



Hoechst Celanese

Product Name: VINYL ACETATE

Product Code: 311277

MSDS Number : 94

Version Date: 04/21/1995 | . Page 2 of 11

Prirt Cae — Aprd 1 2B, 1955 2:24 am. 3620 PGIA XOH2100T  — 51,2 (2567/2234)

3. HAZARDS IDENTIFICATION (Continued)

POTENTIAL HEALTH EFFECTS

ROUTES OF EXPOSURE:
skin, eyes, inhalation, ingestion.

DMEDIATE EFFECTS

SKIN:
Capn cause severe injury (raddening and swelling). Prolonged
contact can cause blistsrs. Sensitization (allergic
reaction) can occur.

EYES: .
Can cause severe injury--&amage reversible,

INHALATION: we ' T T
Can irritate nasal passages, throat and lurgs.

INGESTION:

Can cause headache, c:owsi:e;s and unconsciousness.
DELAYED/LONG TERM EFFZCTS
CARCINOGENIC:

Available epidemiologic studies co not confirm an increased
risk of cancer in exposed humans; available evicence sug-
gests that the ageat is rot likely to cause cancer in humars
except. undar uncommcz or urnlikely routes or levels of expo-
sure: A3, animal carcinoger, ACGIE.

Dossibly carcinogenic to'humans (based on inadaquatée human
Qata and limited amimal data); 28, IARC.
TARGET ORGAN EFFECTS:
Qverexposure (or prolonged or repeated exposura) may cause
lung damage. '

HMEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:
Significant exposure to this chemical may adversely affect
people with acute or chronic lung disease. :

FOR FURTHER INFORMATION, SEE:
Section 4 - First Aid Measures }
Section 5 - Fire Fighting Measures
Section 6 - Accidental Release Measures
Section 8 - Exposure Controls/Perscnal Protection
Section 9 - Physical and Chemical Properties

"€ TRANSPORTATION EMERGENCY:...:.(800) 424 9300 IN G.S., CHENTREC - 24 HRS/DAY
PRODUCT EMERGENCY:....oc.s....(800) 835 5235 HCECKST CELANEZSE, 24 ERS/DAY
PRODGCT INFORMATION: . evov.enn {214) 277 4000 {7:30 A¥ TO 4:15 PX¥, CST)

The Hoechst rame and 090 «e iegistersd Uscamarin of Hoechw AQ. ’ ) ’ o H&S ? §tﬁ



‘Hoechst Celanese

product Name: VINYL ACETATE

Product Code: 311277

MSDS Number : %4 .

version Date: 04/21/1995 - page 3 of 11

- L o . Prire cate - Apcl 12th, 1995 2:24 am. 3820 PG1A XOH21001.. ~ I51.3 (2568/3854)

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: (Continued)
Section 10 - Stability and Reactivity

4. FIRST AID MEASURES

SXIN: :

Remove contaminated clothing and wash contaminated skin with
large amounts of soap and wazer. If irritation persists,
contact a physician. ’

EVES: . .

Flush eyes with water for at least 15 minutes. Contact a
physician immediately.

INHATATION: S
Remove patient from cortaminated area. I breathirng has
stopped, give artificial respiration, then oxygen if nesded. PR
Ccntact a phvsician immediazaly.

INGESTION: .
patisnt sbould be made to érink largs quantitiss of water.
Do not induce vomiting. Cozntact a physician immediately.

5. FIRE FIGHTING MEASURES

NFza (E, F, R): 2, 3, 2

FLAMMABLE® PROPERTIES
FLASEPOINT CLOSED CU: 18 F (-8 C)
FLASEPOINT OPEN CUP : 25 F (-4 C)

ATUTOIGNITION TEMP : 800 F (426.9 C)

LOWESR FLAMMARLE LMT : 2.6

Vol. % in air @ 780 mm=E¢g
UPPIR FLAMMABLE LMT : 13.4 )

vol. % in air @ 760 mmZg

HAZARDOUS PgODUCTS OF COMBUSTION:
Carbon monoxide.

EXTINGUISHING MEDIA: :
Use carbon dioxide or dry chemical for small fires; alcohol-
type aqueous film-forming foam or water spray for large
fires. Water may be irceffective but skould be used to cool
fire-exposed structures and vessels. -

X c? TRANSPORTATION EMZRGENCY:.....(800) 424 3300 IN U.S., CHEMTREC - 24 HRS/DAY
PRODUCT EMERGENCY:.....cce0-0vn (800) 835 5235 HCECHST CELANESE, 24 ERS/DAY
PROUDCCT INFO&!ATION:....,.,...(214) 277 4000 {7:30 AM TO 4:15 PM, CsST)
™ Hooch‘( name and logo e registered Urademarks of Howahet AG. s . Hoedlst B

- - 000391




Hoechst Celanese

Product Name: VINYL ACETATE
Product Code: 311277
MSDS Number. : 94 . -

‘ Version Date: 04/21/1995 Page 4 of 11

Pt daxs — Aprd 121N, 1935 224 A.m. 3320 PGIA XOH21001 = 351.4 (25633854)

5. FIRE FIGHTING MEASURES (Continued)

FIRE FIGHTING INSTRUCTIONS: .

’ ‘'If potential for exposure Lo vapors oOr products of combus-
tion exists, wear ccmplete personal protective equipment:
self-contained breathing apparatus with full facepiece
operated in pressure demazd or other pesitive pressure mode.
Vapor is heavier than air aad can travel considarable dis-
tance to a source of ignition and flash back. NXaterial
creates a special hazard because it floats on water. Rapid,
uncontrolled polymerizatior can cause explosion.

6. ACCIDENTAL RELEASE MEASURES

Caution: Spontareous polymerization can occur.

limipate ignition sources. Aveid eyes or skip contact; ses
s“Section 8 - Exposure Controls/Personal >rotectiocn* for
raspirator informaticn. Place leaking centainers in well-
ventilaced area with spill contairment. If fire potential
exists, blankst spill with alcobol-type azuaous film-formizg
foam or use water spray to disperse vapors. Contain spill to
facilirate clean-up. Clean-up metheds may include absorbeat

materials, vacuum truck, etc.

Call the National Response Center (SQ0 424 8802) if th
cuantity spilled is equal to or greater than the repor
quantity (BQ) under CERCLA “Superfund®: 5000 1b/day.

For more informaticn, see "Section 15 - Regulatory
Informaticn”.

7. HANDLING and STORAGE

TO PREVENT EAZARDOUS POLYMERIZATION: Store im a ccol, well-
ventilated area. Drums of VA inhibited with 3-5 ppm EQ
chould be stored at product temperatures not exceeding 30 C
(86 F) and for periods not exceeding 6 months. Drums of VA
iphibited with 14-17 ppm EQ should be stored at product
temperatures not exceeding 30 C (86 F) and for periods not
exceeding 1 year. Bulk storage of VA at ambient tempera-
tures is an acceptable practice when there is routine turm-
over of the tank contents. Inhibitor levels should be moni-
tored if a stability problem is suspected.

Store in a cool, well-ventilated area. Xeep away from keat,
sparks and flame. Keep containers closed when not in use.

@ TRANS PORTATION EMERGENCY:.....{800) 424 3300 IN U.S., CHEMTREC - 24 HRS/CAY

PRODUCT EMERGENCY:..ccvoornoss (800) 835 5235 HOECHST CELANESE, 24 HRS/DAY
PROCUCT INFORMATION:.......... {214) 277 4000 (7:30 AX TO 4:15 F¥, CST)
The Hoschs name and logo e isgistered bracdemarks of Hoschst AG. : Hoechst E

0C0592




‘Hoechst Celanese

Product Name: VINYL ACETATE
Product Code: 311277

- MSDS Number : 94
Version Date: 04/21/1995 Page 5 of 11

Prirt date — Apcd 12y, 1995 2:24 am. 3820 PGIA XOH21001 - I51.5 (2570/3854)

7. HANDLING and S TORAGE (Continued)

Always open containers slowly to allow any excess pressure
to vent. Use only DOT-approved containers. Wher trars-
ferring, follow proper grounding procedures. Use with
adequate ventilation. Avoid breathing vapor. Avoid contact
with eyes, skin and clothing. Wash thoroughly with soap and
water after handling. Decontaminate soiled cliothing
thoroughly. Discard contaminated leather clothing.

Use spark-resistant tools. Do rnot load into compartments
adjaceat to heatad cargo. ' .

8. EXPOSURE CONTROLS | PERSONAL PROTECTION

ENGINEEZRING CONTROLS: : © g ' Lol T

General or dilution ventilation is freguently insufficient
2s the sole means of controlling smployes expesure. Local
vencilation is usually prefarrad.

PROTECTIVE EQUIPMENT
' A safety shower and eye batk should be rsadily available

SXIN: )
For operations where spills or splashirpg can cccur, use
chemical protective clothing, including gloves (neoprene or
rubber) and boots.

EVES:

Chemical safety goggles.

INHEALADION:
Based on workplace contaminate level and working limits of
the respirator, use a respirator apprcved by NIOSH/MSEA.
The following is the minimum recommended equipment for am
acceptable level of exposure. To estimate an acceptable
level of exposure, see "Saction 3 - Hazards Identification®,
tSection 8 - Exposure Controls/Personal Protection" and
nSection 11 - Toxicological Information™.

For concentrations >= 1 and <= 10 times the acceptable
level: Use air-purifying respirator with full facepiece and
organic vapor «cartridge(s) or air-purifying full facepiece
respirator with an organic vapor canister or a full face-

piece powered air-purifying respirator fitted with organic
vapor cartridge(s}.

For conceatrations > 10 and the lower of either < 100 -times

€ TRANSPORTATION EMERGENCY:.....{800) 424 9300 IN U.S., CHEMTREC - 24 ERS/DAY
PRODUCT EMERGENCY:..vnvveosna. {800) 835 5235 EOECHST CELANESE, 24 HRS/DAY
PRGOGCT INFORMATION: . ..»-v.-. {214) 277 4000 (7:35 AM TO 4:15 PX, CST)

The Hoecht name and 1000 e registersd Wademarks of Hoechx AG.

Hoechst (5!
OGG;‘-}S;}



Hoechst Celanese

Product Name: VINYL ACETATE

Product Code: 311277

MSDS Number : 94

. Version Date: 04/21/1995 Page 6 of 11

Print Gate - Aprl 122, 1595 2.24 a.m. 3820 PG 1A XOH21001 — J51.5 (25713854}

INHALATION: (Contlnued)

the acceptable level or < the IDLE: Use Type C full face-
piece supplied-air respiracor operated ino pressure-demand or
continuous-flow mode. .

For concentrations >= 100 times the acceptable level or IDLE
level or unknown coancentration (such as in emargencies):

Use self-contained breathing apparatus with full facepiece
in pressure-demand mods. Typs C positive-pressure full
facepiece supplied-air respirator with an auxiliary
positive-pressure self-contaired breathing apparatus escape
system.

For escape: Use self-contained breathing apparatus with
full facepiece or any respirator specifically approved for
escape.
EXPOSURE GUIDELINES:
VINVYI ACETATE (108-0%5-4)

CSEA PEL ACGIH oLV

----- 10 29M {TWA)
FSoechst Celanese has adopted tba ACGIE TLV. .

Inmediately Dangerous to Life or Eealth (IDLE) level:
No value established.

-9. PHYSICAL and CHEMICAL PROPERTIES

APDEARPANCE . Clear, colorless, mobile 1i

uid
ODOR : Not unpleasant, sweetishk smell in small quantities.
PHYSICAL STATEZ : Ligquid
VAPOR EPRESSURE v 89.1 MMEG
@ 20 C.
VAPOR DENSITY + 2.97
Air = 1.
BOILING POINT : 72.7 € (162.9% F)
(760 nmEg)
FREEZING POINT ¢ -92,8 C {(-135.0 F)
SOLUBILITY : 2.3
% by wt in water @ 20 C
SPECIFIC GRAVITY . : 0.934
20/20 C.
EVAPORATION RATE : 8.9
Budc = 1
€ TRANSPORTATION EMERGENCY:.....(800) 424 9300 IN U.S., CEENTREC - 24 HRS/DAY
PRODUCT EMERGERCY:....... .....(B00) 835 5235 HOECHST CELANESE, 24 HRS/DAY
PRODCCT INFORMATION:  evvvevs-n (214) 277 4000 (7:30 A TO 4:15 %, CST)
The Hoechst name and ©0Qa we registared Uademerks of Hoschst AG. _ Hoechst E

0C0394




Hoechst Celanese

product Name: VINYL ACETATE
Product Code: 311277
MSDS Number : 9

s
Version Date: 04/21/1995 Page 7 of 11

P date ~ Apcl 12th, 1995 224 am, 3820 PGIA XIH21001 — 351.7 {2872/38%4)

10. STABILITY and REACTIVITY

CHEMICAL STABILITY:
Stable if stored and handled under recommended conditions.

CONDITIONS TO AVOID:
Drummed product temperatures abcve 30 C (86 F) (
7 - EBandling and Storzge); x-ray or ultra-violst
sunlight; sparks and flame. -

INCOMPATIBILITY: .
Percxides, for exampls, t-butyl peroxide and hydrogesn
peroxide; other polymerization initiators; oxidizirg agents.

HAZARDOGS DECOMPOSITION PRODUCTS:

. Carbon monoxide.

EAZARDOUS POLYMERIZATION:
Can cccur. UNCONTROLL
TVOLUTION OF EZAT AND p z
VIOLENT RIUPTURE CF STCRAGZ VEIS

11. TOXICOLOGICAL INFORMATION ----------

ACTTE EXP0SURE:
Oral LDSO0: 2.9-3.7 g/kg (rats); slightly toxic to animals.

Tnhalation LC50: 3680-4490 ppm (rats
pontoxic to animals.

o>

‘ hrs.); practically

Skin: Slightly irritating to skin:; slightly toxic to
animals (LD530, rabbits: 2.3-7.5 g/kg); causes skin sensiti-
zaticn in guipea pigs (slight-moderate skin redness in® 30%
of animals induced with 100% VA arnd challenged with 25% VA
in acetone).

Eye: Slightly to severely irritating to rabbit eves depend-
ing on tkhe quantity administered (0.1 to 0.5 ml).

REPEATZD EXPOSURE:

Tnhalation exposure (6 hrs./day; 5 days/week) of rats and
mice to vapor concentrations of 200 or 600 -ppm over a life-
time resulted in irritation of the respiratory tract and
decreased body weights. No effect was obsérved at 50 ppm.
Oral exposure of rats to levels of VA in the drinking water

& TRANSPORTATION EMERGENCY:..... {800) 424 9300 IN U.S., CHEMTREC - 24 HRS/DAY
PRODUCT EMERGENCY:........ ....{800) 835 5235 HOECHST CELANESE, 24 ERS/DAY
PRCEOCT INFORMATION:.......... (214) 377 4000 (7:30 AM TO 4:15 P¥, CST)’

The Hoechet name snd logo are recistsred Wun o Hoechw AS. . Hoechst @

0G6395




Hoechst Celanese

Product Name: VINYL ACETATE
Product Code: 311277
MSDS Number : 94

version Date: 04/21/1995 Page 8 of 11

Prrt cate — Al 120, 1956 .24 am. 3820 PGIA XOH2100t - 251.8 (257/3254)

11. TOXICOLOGICAL INFORMATION (Continued)

up to 5000 ppm over a lifetime did rot cause systemic
toxicity. Decreases in water/food consumption ard body
weight gain were noted. The no observed adverse effect
level was 1000 ppm. Oral expcsure of mice to levels of VA
in the drinking water up to 5000 ppm for 13 waeks was
without significant effzcts.

MOTAGENICITY: Genotoxic potential was roted in several
mammalian cell systems (possibly dua to hydrolysis to
acetaldehyde), but not in Ames Tests. While genotoxic
potential was noted in vivo in several iptraperitoneal
injection studies, subchronic exposure of rats and mice to
VA for 13 weeks orally or via iphalatiorn did mot result in
gerotoxic effects.

CARCINOGENC

ENCITY: Oral VA w=2s Dot caréincgenic ina ‘Yifa- - - e e s
time drinking watsr study ip rats abt conceatrations of 200
‘to 5000 ppm. This study was conducted to help clarify an
earlier study of ilimitad quality cocnducted at lower corcen-
rracions and with fewsr arimals which clzimad carcirogeznic
eff=cts. Inhalation - VA didé not causs treatment-ralated
tumors ir mice in a lifetime inhalaticn study at concentras
tions of 50 to 600 opm. In rats, treatmant-relatad nasal
tumors wars reportad at 600 pom, but not at 50 or 200 ppm.
\‘

ACGTE CLASSIFICATION: A3, Animal Carcirogsa {(available
eviderce suggests that the agent is not likely to cause
carcer in humans except under uncommod or unlikely routes cr
levels of exposure).

IARC CLASSIFICATION: 2B, P

F cs3ibly carcizogenic to humans
{based oz inadegquate human data

nd limited animal data).

o
Mo

Q]

REPRODUCTIVE/DEVELOEKENTAL EZFFECTS: in z two-generation
study, rats were exposad to 200, 1000 or 5000 ppm VA in
drinking water. &t 5000 ppm, male reproductive parameters
were altersd slightly; however, responsass were inconsistaat
across generaticns. The no observed adverse effesct level
was 1000 ppm. In two separate developmexztal toxicity
studies, rats were given 200, 1000 or 5000 ppm VA in drink-
ing water or exposed 6 hrs./day to 50, 200 or 1000 ppm VA
vapors. Results indicate that VA is not uniquely toxic to
the developing fetus. The no observed effect level for the
mother and the developing fetus was 5000 ppm for the drink-
ing water study and 200 ppm for the inhalation study.

53‘ TRANS PORTATION EMERGENIY:..... (800) 424 5300 IN U.S., CHEMTREC - 24 ERS/DAY
PRODCCT EMERGENCY:......-.....(300) 835 5235 HOECEST CELANESE, 24 ERS/DAY
PRODUCT INFORMATION:.......-.. (214) 277 4000 {(7:30 AM TO 4:15 P4, CST)

The Hoechst name and 10go are fegitersd Jacdemaray of Hoscrst AG.

Hoechst (%
000396



Hoechst Celanese

Product Name: VINYL ACEITATE

Product Code: 311277

MSDS Number : 94 .

version Date: 04/21/1995 Page 9 of 11

Prire caxe - Aped 12N, 1955 2:2¢ am, 3820 PG 1A XOHZI00T — 3519 (257472254}

- 12. ECOLOGICAL INFORMATION

ECOTOXICITY:

va exhibits slight acute toxicity to aquat*c species. The
24-, 48- and 96-hr. LCS50 valuss for various fish species
(bluegill sunfish, fathaad miznows, guppies, qold.zsh, carp,
golden orfe) are in the range 14-44 ppm. The 24-hr ECS0
fo the -watar flea is 52 ppm z2nd for brine shrimp 15 45 ponm.
In the alga Scensdesmus quad.*cauda. cell mulci p11cablon was
inhibited after esight days exposure to 370 ppm.

ENVIRONMENTAL FATE/INFORMATION:

The short atmospheric half-1ife, the relatively rapid
hydrolysis rate in water, the low n- cc;anol/na»a* partition
coefficient and the abilitj of animals & micrcorganisms to
rapidly hiodegrade, VA are_ex“ac,ed to 13&u to its rapid

removal -if released into the ezvirommsaat.

fh

lol

Degradaticn:

Under zarchis zonditiens, VA is rezadily bio-
degradable. BOD (5-&ay) valuas are in the range £2-62% cz
COD. Bicdegradation also cccurs under anaarcbic cornditicns.
Vi wWas hyd:olyzed in studies with saxples of sz0il, sludge
and sewag Water nydrolysiz, half-life 7.3 cdays @ 25 C &
DE 7. Agﬂospnerlc protochemical dagradation, est. hali-life
12 hrs. Volatilization haiZf-lives of 4.4 hrs. and 2.2 days
have been estimated for a model river and a medel pond,

respectively.

Bioaccumulation: The n-octanol
are in the range 0.21-0.73. This sugg 2sts tha: VA has rela-
rively low potential to ticaccum

-- - 13. DISPOSAL CONSIDERATIONS —mmeeees

A1l potification, cleaa-up and dispcsal should be carried
out in accordance with federal, state azd local regulations.
Preferred methods of waste disposal are incineration or bio-

logical treatment in federal/state apprcved facility.

Bazardous waste (40 CFR 261): Yes; DOOL

< TRANSPORTATION EMERGENCY:.....(800) 424 9300 IN U.S., CHIMTREC - 24 HRS/CAY
PRODUCT EMERGENCY:............(800) 835 5235 BEOECEST CELANESE, 24 HRS/DAY
PRODGCT INFORMATION:....0ven. (214} 277 4000 . (7:30 A% TO 4:15 §¥, CST)
The roechst name and 090 a1 ;tgino'od trodemarks of Hoechat AG. ’ HoeChSt E

00397



Hoechst Celanese

Product Name: VINYL ACETATE
Product Code: 311277

MSDS Number : 94

Vversion Date: 04/21/1935

Page 10 of 11

DOT proper shipping name
DOT hazard class

Vinyl Acata
3, Flammabl

v s e

14. TRANSPORT INFORMATION

Prirt cate = Aord 12K, 1995 2:2¢ am. 3820 PGIA XOK21001 ~ X51.1Q (2575/38%4)

te, Inhibited
2 Licuid

TUN/NA identification number UNL130L
Packing group : IX
Reportabls quartity (2Q) 3000 19/2270 kg
£R guidebook number : 26
TDG shippirng name Vinyl Acstate, Innibited
TDG classificaticn : Flammable Liguid 3.2 (9.2)
- 15. REGULATORY INFORMATION -------- -

STATE REGULATIONS .

The following chemicals associated with the product ares

subject to the right-to-kuow regulations i These staias

VINYL ACETATZ (108-05-¢): CT, 7L, I4,.1

U.8. FEDEIRAL RZGULATIONS

We certify that all components are 2
P

inventory or qualify for an exemptio

SARA 313 ’ : VINYL ACEZTATE §°%.

ENVIRONMENTAL:
CERCLA s VINYL ACCTATZ
SARA 302 VINYL ACETATE
SARA 304 : VINYL ACETATE

sara 311 : )

Acute health----c----------- Yes

Chronic health-----------=--- Yes

Fire----=sc-==sccccrccccannnn- Yes

sudden release of pressure-- No

Peactive-- - v s s e Yes

INTERNATIONAL REGULATIONS
Listed on the chemical inventories cf

99.9% (108-05-¢)
52.9% (108-05-4)

$3.3% (108-05-4)

tke folleowing

countries: Australia, Canada, Eurcge (EINECS), Japax and
Korea. :
€ TRANSPCRTATION EMERGENCY:..... (800) 424 93¢0 IN T.S., CHEMTREC - 24 HRS/DAY
PROCGCT ENERGENCY:............{800) 835 5235 ROECHST CELANESE, 24 HRS/DAY
PROCUCT INFORMATION:.......... (214} 277 4060 (7:30 AX TO 4:15 X, CST)

The Hoechel neme and ‘090 are regstarsd Tademarke of Hoech AG.

Hoechst (5!
0C03398
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Print ¢xte - Aord 12th, 1995 2224 am. 3820 PGIA XOH21301 ~ 351,11 (257&/3234)

15. REGULATORY INFORMATION (Continued)

WHMTS INGREDIENT DISCLOSURE LISTED COMPONENTS:

WEMIS CLASSIFICATION: Class B, Division 2; Class D, Divi-
sior 2, Subdivision B azd Class F.

This product has been classified in accordance with the haz-
ard criteria of the CP2 and the MSDS contains ail the infor-
mation resquired by the CPR.

16. OTHER INFORMATION

Procduct Stewardship
s bt

3
Eoachst Celarnese Chemica

EEALTE FLAYM PEACT COTEER
NFEa 2 3 2
MIS 2 3 2 X
This information is intanded solely Zor the use of
individuals traized iz the NFZA and 24IS systams.

REIVISION INDICATORS:

DISCLAIMER:

The follcwing sections kave bsen revise

g:

SECTION 3: EAZARDS IDINTIFICATION
COMMENTS CARCINOGENIC

CTION 11: TOXICOLCGICAL I

CTION 12: ECOLCGICAL INTO2MATION

InEL}

S
S

The ipformation contained herein is accurate
our knowledge. We do rnot

rh

to the best ©
sugges: or guarantee that aay
hazards listed herein are the only ones whichk exist.
Ecechst Celanese Chemical Group, Isnc. makes no warranty of
any kind, express or implied;” concerning the safe use of
this material in your prccess or in combination with otker
substances. Effects can be aggravated by other materials
and/or this material may aggravate or add to the effects of
other materials. This material may be released from gas,
liquid, or solid materials made directly or indirectly from
it. User has the sole responsibilicy to determine the
suitability of the materials for any use ard the manner of
use contemplated. User must meet all applicable safety and
bealth standards. : .

- @ TRANSPORTATION EMERGENCY:....

.{800) 424 3330

PROCUCT EMERGENCY ..o vevneens (800) 835 5235
PRODUCT INFORMATION:......cvn0 {214) 2377 40CC

The Hoechst name and logo ars tegistersd Tedemarks of Hoechst AG.

IN U.S., CEEMTREC - 24 ERS/DAY
HOECHST CELANESE, 24 HRS/DAY
(7:30 AX TO 4:15 #X, CST)
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"MATERIAL SAFETY DATA SHEET o MSDS No. - 01255CC0
. v ENGUISH

1.0 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: ETHYLENE

MANUFACTURER/SUPPLIER: EMERGENCY HEALTH INFORMATION:
Amoco Chemical Company 1 (800) 447-8735

200 East Randolph Drive EMERGENCY SPILL INFORMATION:
Chicago, lllingis 60601 U.S.A. 1 (800) 424-9300 CHEMTREC (USA)

OTHER PRODUCT SAFETY INFORMATION:
{312) 856-3907

2.0 COMPOSITION/INFORMATION ON INGREDIENTS

Component CASE Range % by Wt
Ethylene 74-85-1 100

(See Secticn 8.0, "Exposure Contrcls/Personal Protection”, for exposure guidelines)

3.0 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW: Danger! Extremely flammable. Exiremely cold material; can cause burns similar to
frostbite. Inhalation causes chemical asphyxiation. Inhalation causes headaches, dizziness, drowsiness, and
. nausea, and may lead to unconsciousness.

POTENTIAL HEALTH EFFECTS:
EYE CONTACT: Extremely cold material; can cause burns similar to frostbite.
SKIN CONTACT: Liquid can cause burns similar to frostbite.

INHALATION: Inhalation causes chemical asphyxiation. Inhalation causes headaches, dizziness,
drowsiness, and nausea, and may lead to unconsciousness.

INGESTION: Ingestion of liquid can cause burns similar to frostbite.
HMIS CODE: (Health:1) (Flammability:4) (Reactivity:0)
NFPA CODE: (Health:1) (Flammability:4) (ReactiVity:O)

. Fa) ?
Issued: August 26. 1993 001001




ETHYLENE
MSDS No. 01255000
Page 2 aof 5

4.0 FIRST AID MEASURES

EYE: Immediately flush eyes with plénty of water for at teast 15 minutes. Then get immediate medical atten-
tion. '

SKIN: Contact with liqui'd: Immediately flush in cool water for at least 15 minutes. Get immediate medical
attention. '

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not
breathing. Get immediate medical attention.

INGESTION: If swallowed, drink plenty of water, do NOT induce vomiting. Get immediate medical attention.

5.0 FIRE FIGHTING MEASURES

FLASHPOINT: -213°F(-135°C)

UEL: 32.0%

LEL: 3.1%

AUTOIGNITION TEMPERATURE: 842°F (450°C)

FLAMMABILITY CLASSIFICATION: Extremely Flammazble Liquid.

EXTINGUISHING MEDIA: Agents approved for Class B hazards (e.g., dry chiemical, carbon dicxice, fcam,
steam) or water fog.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Exiremeiy flammable liquid. Vapor may exploda ii ignited in
enclosed area.

FIRE-FIGHTING EQUIPMENT: Firefighters should wear full bunker gear, including a positive pressure sell-
contained breathlng apparatus.

-

PRECAUTIONS: Keep away from sources of ignition {e.g., heat and open flames). Keep container closed.
Use with adequate ventilation. Do not vent into atmosphere or enclosure unless area is sufficiently venti-
lated to reduce vapor concentrations below flammable limit.

HAZARDOUS COMBUSTION PRODUCTS: . Hazardous polymerization possible with catalyst and heat. Incom-
plete burning can produce carbon monoxide and/or carbon dioxide and other harmful products.

6.0 ACCIDENTAL RELEASE MEASURES

Remove or shut off all saurces of ignition. Increase ventilation if possible. Wear respirator and spray with
water to disperse vapors. Keep out of sewers and waterways.

7.0 HANDLING AND STORAGE

HANDLING: Keep away from ignition sources (e. g heat, sparks, or apen flames). Do not cut, puncture, of
weld on or near this contamer

STORAGE. Store in ﬂammable liquids storage area. Store away from heat, ignition sources, and open flame
in accordance with applicable regulations. Keep container closed. |

Issued: August 26, 1993




. MSDS No. 01255000
Page 3 of § '

8.0 EXPOSURE CONTROLS/ PERSONAL PROTECTION

EYE: Do not get in eyes. Wear chemical goggles and face shield.
SKIN: Avoid skin contact. Wear clothing, gloves and footwear that cannot be penetrated by chemicals or oil.

INHALATION: Use with adequate ventilation. {f ventilation is inadequate, use supplied- air respirator
approved by NIOSH/MSHA. :

ENGINEERING CONTROLS: Control airborne concentrations below tt{e exposure guidelines.

EXPOSURE GUIDELINES:

Component CASE Exposure Limits

Ethylene 74-85-1 ACGIH TLV-TWA: simple asphyxiant

3.0 CHEMICAL AND PHYSICAL PROPERTIES

APPEARANCE AND ODOR:  Gas. Colorless. Odorless.

pH:  Not determinéd.

VAPOR PRESSURE:  Not determined.
VAPOR DENSITY: 088

BOILING POINT:  -134°F(-103°C) x
MELTING POINT:  -272°F(-163°C)
SOLUBILITY IN WATER:  Negligible, below 0.1%.

SPéC!FlC GRAVITY (WATER=1): 0.61

10.0 STABILITY AND REACTIVITY v

STABILITY: Burning can be started easily.
CONDITIONS TO AVOID: Keep away from ignition sources (e.g. heat, sparks, and open flames).
MATERIALS TO AVOID: Avoid chlorine, fluorine, and other strong oxidizers.

HAZARDOUS DECOMPOSITION: Burning can préduce carbon monoxide and/or carbon dioxide and other
harmful products. ' '

HAZARDOUS POLYMERIZATION: Hazardous polymerization possible with catalyst and heat.

11.0 TOXICOLOGICAL INFORMATION

ACUTE TOXICITY DATA:
EYE {RRITATION: V_Tesv!ing not conqucled. See Other Toxicity Data.
SKIN lRRlTATlON: Testing not conducted. See Other Toxicity Data.
DERMAL LD50: Tesling not conducted. See Other Toxicity Data.

Issued: Augus! 26, 1983
0G1603




ETHYLENE
MSDS No. 01255000
Page 4 of &

ORAL LD50: Testing not conducted. See Other Toxicity Data.
INHALATION LCS0: Testing not conducted. See Cther Toxicity Data.
OTHER TOXICITY DATA:

Specific toxicity tests have not been conducted on this product. Our hazard evaluation is based on infor-
mation from similar products, the ingredients, technical literature, and/or professional experience.

No component of this product present at levels greater than 0.1% is identified as a carcinogen by the U.S.

National Toxicology Program, the U.S. Occupational Safety and Health Act, or the International Agency on
_Research on Cancer (IARC]).

12.0 ECOLOGICAL INFORMATION

Ecolegical testing has not been conducted on this product.

13.0 DISPOSAL INFORMATION

Disposal must be in accordance with applicable federal, state, or local reguiations.
The container for this product can present explosion or fire hazards, even when emptied! To avaid risk of
injury, do not cut, puncture, or weld on or near this container. Since the emptied containers retain product

residue, follow label warnings even after container is emptied.

14,0 TRANSPORTATION INFORMATION

U.S. DEPT OF TRANSPORTATION

Shipping Name : Ethylene, Compressed
Hazard Class : 2.1
ldentification Number : UN1862
{NTERNATIONAL INFORMATION: }

Sea (IMO/IMDG)

Shipping Name : Ethylene, Compressed
Class : 2.1
UN Number : 1962

Air (ICAQ/IATA) _
Shipping Name : Ethylene, Compressed
Class : 21
Subsidiary Class : UN1962

European Road/Rail (ADR/RID)

, Shipping Name : Not determined.
=T Canadian Transportation of Dangerous Goods

Shipping Name : Not determined.

Issued: August 26, 1993 001004
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MSOS No. 01255000
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15.0 REGULATORY INFORMATION

CERCLA SECTIONS 102A/103 HAZARDOUS SUBSTANCES (40 CFR PART 302.4): This product is not reporiable
under 40 CFR Part 302.4.

SARA TITLE {1l SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR PART 355): This product is not
regulated under Section 302 of SARA and 40 CFR Part 355.

SARA TITLE 1l SECTIONS 311/312 HAZARDOUS CATEGORIZATION (40 CFR PART 370): This product is
defined as hazardous by OSHA under 28 CFR Part 1910.1200(d).

SARA TIiTLE Il SECTION 313 (40 CFR PART 372): This product contains the following substance(s). which is on
the Toxic Chemicals List in 40 CFR Part 372.

Component/CAS Number ) Weight Percent

Ethylene 74-85-1 100 )

U.S. INVENTORY (TSCA): Listed on inventory.

OSHA HAZARD COMMUNICATION STANDARD: Flammable gas. Compressed gas. Contains a component
listed by ACGIHR.

EC INVENTORY (EINECS/ELINCS): Not determined.
JAPAN INVENTORY (MITl): Not determined.
AUSTRALIA INVENTORY (AICS): Not determined.

" * KOREA INVENTORY (ECL): Not determined.

CANADA INVENTORY (DSL):  Not determi.:'xed.
PHILIPPINE INVENTORY (PICCS): Not determined.

16.0 OTHER INFORMATION

BY:
Donald M. Barker, Director Issued: August 26, 1883

Product Stewardship & Toxicology Supersedes: July 30, 1880

This material Safety Data Sheet conforms to the requirements of ANSI Z4C0.1.

This material safety data sheet and the information it contains is offered to you in good faith as accurate. We
have reviewed any information contained in this data sheet which we received from sources outside our
company. We believe that information to be cerrect but cannof guarantee its accuracy or completeness. Health
and safety precautions in this data sheet may not be adequate for all individuals and/or situations. "It is the.
user's obligation to evaluate and use this product safely and to comply with all applicable laws and regulations.
No statement made in this data sheet shall be construed as a permission or recommendation for the use of any
product in a manner that might infringe existing patents. No warranty is made, either express or implied.

lésued: August 28, 1883

0610605




Amoco Chemical Company

K) | 200 E {oh Dri
= . . 0 East Rando!ph Drive
(‘ﬁ‘gc‘@ | Chicago. llinors 60501 U.S.A.

January C3, 1995

EVAL COMPANY OF AMERICA
11500 BAY AREA 8LVD
PASADENA TX 77507

U.S.A.

Attention: Safety Officer

Thank you for your interest in Amoco products. Attached is the current Material Safety Data Sheet
{MSDS) for the product(s) purchased by your company.

We are pleased to provide you with the 16-section MSDS. Adopted by the American Nationa! Stand-
ards Institute (ANSI) as a consensus standard, ANSI Z400.1, the 16-section MSDS creates a uniform
MSOS format. The use of standard section tities and layout is intended to provide MSDSs that are
significantly easier to use and understand.

The MSDS provides important health and safety information. We suggest that you review this decu-
ment prior to handling the product. For the MSOS to serve as an effective means of hazard communi-
cation, it must be made available to zll those who handle and are resgonsible for operations involving
this product. We strongly urge you, and it is'your legal responsibility, to distribute an MSDS to all
employees, handlers and users of this product. if you resell the product, you are also required to
furnish a copy of this MSDS to your customers. The OSHA regulations governing these legal responsi-
bilities are discussed more fully in Volume S2, No. 163 of the Federal Register, August 24, 1987, pp.
31852-86 and Volume 58, No. 27 of the Federal Register, February 9, 1994, pp. 6126-6184.

The Regulatory Information Section contains information to help you meet the requirements of SARA
Title 11l and fulfills our supplier notification obligation under SARA Section 313 (40 CFR 372.45).

It is our policy to automatically distribute an MSDS upon initial purchase of a product, or if & subse-
quent purchase is made after the MSDS has been significantly revised. This is our way of ensuring
that you have current health and safety information on our products.

Spanish MSDSs are available upon request. Please sp'ecil’y the customer reference number located
below. ' ' :

For further health and safety information, please contact me.

Mary P. Mattler
Coordinator, Client Support
Amoco Chemical Company
Mail Code 4903

Tel: {312) 855-3304

Fax: (312) 856-7584

5009000162600000 .
0G1006
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MATERIAL SAFETY opo"""
DATA SHEET (MSDS)
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CHEMTREC
800-424-9300
CEEMICAL/ Methyl Alcohol
SYNONYMS Wood Alconal
Carbinal . XFPA NPCA
: —— ; e + =mmaimz | 1 2
CHEMICAL FAMILY  Alcohal .
' . A rme 3 3
GRADE Tecimical . v
& %] o
FORMULA CH30H BEACTIVITT
- NPCA/BMIS
CAS NO. 67-56-1 Sarcert 100 NFPA BAZARD RATING 1
LEAST 0 SLIGHT 1
MANUFACTURER/  BMC 109-723-1920 | MODERATE2 HIGHS3
DISTRIBUTOR 2.0. Box 20338 {Personal Protection ratings to be suppiied
’ SBeaument, TX 77720 by user depending on use conditions.)

f;/.

ELSL GES B R MRS . e BRA LA

e e i ZAREAY R A 087 22,

EIEY S MAEEROTPOTIVE L
ENGINEERING CONTROLS k
Good generzal vendladon should be provided o 12ep vapor egn

entzrors beiow the exposure Hmits.

OTHER PROTECTIVE EQUIPMENT
Have available and Wear as appropriate: coverail chemical stlash goggles; salety speciacles (side shieid
preferred); full-length face shield; hard hat with brim: dame reststant work c.othing chemical resistant
gloves, c.otbing footwezr, and apron: NICSH/MSHA arproved respiratary protection.
I '
SECT IO

B e ST Ay S

SAFETY PRECAUTIONS. Avoid cantact with eyes, J;.u ar c_och.ng r void prolonged or repeated breathing
of vapor. Wash thoroughty after handling,

EXPOSURE LIMITS: METHANOL

OSHA Permissible Exposure Limit (PEL): 200 sp=. 260 mg/m3 -8 Hr TWA
STEL: 250 pp=. 325 mg/m3 - skin

ACGIH Threshold Limit Value (TLV): 200 ppm. 262 mg/mS -8 Er TWA
STEL: 230 prz. 328 mg/ms skin

AEL * BMC): 200 ppm. -8 & 12 Hr TWA - skin

“AFEL is BMC Accepiable Exposure Limit: Woere governmentally imposed occupational exposure limits
which are lower than AEL ere in effect, such limits shall take precedence.

*OTHER APPLICABLE EXFOSURE LIMITS:
All these limits carry a “skin” notagion indicading thar methanol liquid and vapor can penctxate skin and
mucous membrane. Therefore, conwol of inhalaton alone may not be suficient to prevent &N EXCeSsive
dose. Also, in its “Notce of Intent to Establish”, ACGIH lists Biological Exposure Indices for metharol n
urine of 15 mg/L (end of shift) and for farmic 2cid in urine of 80 mg/g creatine (before the shift af erd of

workweek). Harmtul if inbaled or absorbed through skin, causes ¢ 10 liver, iddney, and nervous
system. Causes eye. skip, nose, and threat immtation. May be fatal or cause bliindness if swallowed.

Cannot be made nongoisonous.

LISTED AS CARCINOGEN IN: IARC Monpographs No; NTP List No: OSHA No

OSHA HEALTH HAZARD CLASSIFICATION
: None

PRIMARY ROUTES OF ENTRY

Sk /Inkalarice
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MSDS NUMBER 2001 (REV.7/93) : ’ PAGE 2 OF 4
— T
i STXMPTOMS OF OVEREIPOSURE: '

ACUTE: Human health effects of overexpesure by Sshalazen, ingesdon. or skin or gye contact may .

include nonspectic discomfert such as nausea, or weakness; emporary nNervous system

loss of.consciousness; or blindness. Higher exposures may lead o 2bnormal liver functan as
detected by laboratory tests; abnormal kidney funcdoen as detected by laboratory tests; or
{arality from gross overexposure. ingeston of as little as 50 mL may cause blindness or
fatality. No evidence of reproductive effects has teen regorted lor humans. Skin permearnion
can occur in amounts capable of preducing systemrs taxdicity.

CHRONIC: Indtviduals with preexisting diseases of the retina or liver may bhave increased suscegdbility
to the taxicity of excesstve exposures. .

-

TOXIC DATA: [nhalation l-hour LCS0: >145.CC0ppm in rats.

Sikin Absarption LDS0: 15,840 mg/%g in rabbits.

Oral LDSO: 9100 mz/kg =n rats. .
The compeund is an eye and skin frritanr. Toxdc effects described in antmals from short exposurss by
tnhalation. ingzsdon, or skin centact Include anesthazic efects, liver effecss, tlindness, and acidesis.
Informaron available on reproductve effects is not suSicient to characterize the reproductve hazard.
The compound produced developmental effects in rats exposed by inhalarion to 10,000 ar 20,000 ppm.
but because maternal effects also occwrred at these nigh corncentradans, it would conclude that

methanol is not a significant hazard o the conceptus. Tests in bacterial or mamrmalian cell structures
demanstrate no mutagenic acyvity.

EYE CONTACT:
Flush eyes immediarely and thorcughly for 15 minutes =itk water, Get medical artendon if irritadaon

. AN CONTACT:
Immedtately flush slgn with pleory of water for at least 15 minures while removing contarninated
clothing and shoes. Call a physician. Wash contamirated clothing a=d shoes before reuse.
INHALATION: ’ '

If inhaled, tmmediately move to fresk air. If not hreathing, give arutficial respiration. If breathing is
i difficult, give axygen. Call physician.
INGESTION:

As ltle as 60 mL may cause blicdness or fatality, Immediately give two glasses of water and fnduce

1 vomiting. Call physician. Never give anything oy mouth 10 20 UNcenscous pIson.

NOTES TO PHYSICIAN:
Provide standard methanol ingeston treatment. To prepare the anddote, maie a sciution using 100 mL
of 100-oroaf ethyl 2lconol (grain aleohol) in 2000 mL of water and give 1.5 mL/Kg of body weight, or 100
=L for an average adult. Follcwing this, at 2-hour mtervals for 4 cays. give the ancdote (0.5-1.0 mL/Kg
of body weight, oralty or intravenously to reduce the metabolism of the methanol and 0 allow tirpe for its
excretion. Blood ethanol levels should be 1.0-1.5 mg/mll.

P e .-.A..T
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{ PERCENT
- COMPOSITION (BY WEIGHT) CAS REGISTRY NO.
Methyl Aleohol NA NA
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depression with anesthetic effects such as dizziness, headache, corfusion, incoordination, and

L BOILING POINT

VAPOR PRESSURE

l
i 64.7 deg C (148.2 ceg 7} : 127 mm Hg 2t 25 deg C .
1 at 760 mm Hg. ! {77 deg F) )
; i 238 mm Hg at 37.7 deg C ]
: | ‘ (100 ceg B} .
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MSDS NUMBER' 2001 (REV 7/93) PAGE 3 OF 4
" SPECIFIC GRAVITY : FREEZING POINT VAPOR DENSITY
0.791 at20deg C .97.7 dez C 1.1 (air=1.0)
(68 deg 71 (-143.8 deg F) . \
SOLUBIITY EVAPORATION RATE MOLECULAR
IN WATER (BUTYL ACETATE = (1.0} WEIGHT
100 WT % : greater than 1 32.04

APPEARANCE AND ODOR: Liquid, Colarless ar Clear, Faint alcoholic

SET Y e o S A B AT aea TR
e R e B S S,

LTI

_ - . HAZARDOUS MaAY
STABIIITY: [ UNSTABLE K] STABLE POLTMMERIZATION {JOCCUR X OCCUR
CONDITIONS AND MATERIALS TO AVOID:
Do rot swore or mix with strong oxidizers, chronic anhydride. lead perchlorate, or perchloric acid {reacts
vigerously).
HAZARDOUS DECOMPOSITION PRODUCTS:
Occurs from peat and reaction with ebove stared materials,

FLASH POINT AND METHOD ] FLAMMABLE LIMITS LEL  UEL

11 deg C (52 deg F) method. (TICC) | In air % by VOLUME ' 8 36

ADTOIGNITION TEMPERATURE: 385degC (725deg )
AUTODECOMPOSITION: NA
AT
Acroal AIT's can be affecied by the concsnostion of vapors and 0Xygen. separ/als contact tme. pressure.

wchume, caralyde impurites, ez, Procsss condidens shculd be apalyzed 1@ determipe if the AIT's may be
higher or lowez.

EXTINGUISHING MEDIA: :
Water spray. Dry chexmical CO2. “Alcohol” Foam. {
SFECIAL FIRE FIGETING PROCEDURES AND PRECAGTIONS:
Svacuate affacted area, siay upwind and aveid smake and Rumes. Use watar spray to coel conirers. If

smoke and fumes cannot be avoided, wear self<ontained breathing apparatis.
UNTSUAL FIRE AND EXPLOSION HAZARDS:
Flammable Liquid. Flame is invisthle in daylight. Mettancl-water mixturss will burn unless very dilute:
mixzures with 253 or wmare methanaol are OSHA Class ! flammmable lquids.
Foilow appropriate Nadonal Fire Protection Associarion (NFPA) codes.

< S D e e A A T e T B R E NE-:‘.:——’\—:Z:’?fLE‘SEf?Ff&-—?'M:‘.E“;
[eaasor = ot A ORAGE L A 3 N R T e RN S o e s YA T e
A oy e oy e R I e RNy T

HANDLING AND STORING FRECAIUTIONS:
Keep away from beat, sparks, and flame. Keep containers tightly closed. Do not stare or mix with streng
axidizers, chromic anhydride. lead perchloric, or perchloric actd. Store in adequately ventilared arca

s ENITORNLE SR S Jas == '392'.'; NS ATz
el e e e ki EL S e
DOT CLASSIFICATION OSHA LABEL REQUIRED REPORTABLE, QUANTITY
Hazard Class: 3 NA. 5000 bs /2270 Kg
(Flammabhle Liquid]
DOT PROPER SHIPPING UN/NA ID NUMBER ! STCC No.
NAME: Mcthanol UN 1220 * 4505230
DOT PLACARD DOT/IMO PROPER |  DOT/MO CLASSIFICATION
mahl o SEIPPING NAME: i HAZARD CLASS: 3
i : Methanal ; Flammable Liquid)

031020




MSDS N'UldBER 2001 (REV 7/93}

P&GE 4 OF

}l SUBSIDIARY RISK: SPECIAL INFORMATION SHIPPING CONTAINERS: X
¢ Poison Flash Polnt: 11 Deg C Tank Cars & Trucks, Barges
(51 deg F) Reportable quantty: 5000 1bs/2270 kg

-.”.’S‘“_" T R R s

e aeds
’..:’. J.qi‘ G -.au.

Regulated as a Toxdc Chemical under Section 818 of Title O of the Supenund Amendments and
Reguthorization Act of 1986 and 40 CFR part S72.
i

: HAZARDCAIEGORIES

EXS ACUTE CHRONIC FIRE® .PRESSURE REACTIVE CERCIA TOXIC 313
No Yes Yes Yes Na No Yes Yes Yes

'CANADIANWHMIS CLASSIFICATION: B-2, D1A: DZB

5Ty semdes I- =2 LI T
pay A

EBERGENCY AC’IIO‘I'
: Keep unnecessary peopls away: isalate spill area. AQUATIC TOXICITY: The compound has very low
toxdcity, The 86 hour LCEQ for fathead minnows is 28,100 MG/L.

SPILL, LEAX. OR RELEASE: NOTE: Review Fire and Exploston Hazards and Safery Precandons before
proceding with clean up. Use appropriate PERSONAL PROTECTION EQUIPMENT during clean up.
Dike large spills. Flush spill area with plency of water. DO NOT fush to sewer. Comply wnh Federal, Stars

.. and Local regulations on repartng relezses. The CERCLA Reportable Quantty is 2000 1bs.

" Waste Disposal: Clezned up material may be an ‘EC'-?A Hazardous Wasts. The RCRA Hazardous Waste
‘Number f'or Methanol is U154, Camply with Federz!, Stara and Local 'eaul:e.aon.. an cdisposal If approved,
incineration, bic-oxidaten. subsuriace injecdan, or 2 lcsnsed d..S?OSa. conTACIor may be used,

?oo'rvo'ms.

- This NFPA raring appiies only o s..art term exposure such as might be encountered under fire or relared
emergency conditions. : '

2. Note: NR means Not Razed.

3. NA means Not Applicahle.
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MSUS No.

- _ ] o . : HCROO 1423
ME THANOL . - 85788

LYONOELL PETROCHEMICAL COMPANY Telephone Numbers
1221 MCKINNEY AVENUE, SUITE 18CO EMERGENCY

P.0O. 80X 3645 BOQ/424-3300 CHEMTREC
HOUSTON, TEXAS 772S3-23646 ’ : 800/245~-4532 HOT LINE

CUSTOMER SERVICE
713/652-7200 INFO ONLY

Use Statement: FOR INDUSTRIAL USE ONLY
KEEP OUT QF REACH OF CHILDREN

Signal Word: " DANGER

Physical Hazards:

EXTREMELY FLAMMABLE CORROSIVE 70 SOME METALS

Health Hazards:

HIGH INGESTION HAZARD ' HIGH SKIN CONTACT HAZARD
MAY DAMAGE THE OPTIC NERVE : SEVERE EZYE IRRITANT
INHALATICON HAZARD SKIN IRRITANT - DEFATTING ACTION

PROLCONGED EZXPOSURE MAY DAMAGE TH

m

LUNGS & LIVER MUCCUS MEMBRANE IRRITANT

MAY CAUSE KIDNEY DAMAGE MAY CAUSE LONG-TERM ADVERSE MHEALTH IFFECTS
Precautionary CC NOT HANOLEZ NEAR HEAT., SPARKS. OR CPEN FLAME.
Measures: SPILL/UEAK CAN CAUSEI FIRE/EXPLOSICN.
KEEP CONTAINER CLOSEID WHEN NOT IN USE.
- 20 NOT CCONTACT WITH OXIDIZASLET MATEIRIALS.

USZ ONLY WITH ACECUATE VENTILATION/PERSCTNAL PROTECTICN.
AVGCIO PROLCNGED OR REFPIATED SREATHING CF VAPOR.

AVOID CONTACT WITH ZVES, SKIN, AND CLCTHING.

WASH THORCUGHLY AFTER HANOLING.

PREVENT CCONTACT WITH FOCD. CHEWING, OR SMOKING MATERIALS.
OD NOT TASTE/SWALLOW. .

DOT Information: UN/NA ID Number— UN 1230
Razard Class— S (FLAMMABLE LIQUID. POISCN)
Proper Shipping— METHANOL OR METHYL ALCCHOL{RQ-30C0/2270)
Instructions: ALCOHCUL TYPE FCAM HALCN
in case of fire. use— . DRY CHEMICAL FOAM
cc2 . WATERSPRAY
First Aid -lInhalation IMMEDIATELY REMOVE FRCM CONTAMINATED AREA TO FRESH AIR. KEEP INDIVIDUAL
QUIZT. FOR RESPIRATCRY DISTRESS, GIVE AIR OR OXYGEN AND/OR ACMINISTER
CARDIOPULMONARY RESUSCITATICN (CPR). OBTAIN SMERGENCY MEDICAL ATTEINTION.
-Eye Contact IMMEDIATELY FLUSH EYES WiTH PLEINTY CF CLEAN LOW-PRESSURE WATEIR FOR AT LEAST
1S MINUTES. RETRACT SYELIDS SFTEN. OBTAIN SMERGENCY MEDICAL ATVEINTION

—-Skin Contact  IMMEDIATELY REMOVE CONTAMINATED CLCTHING. WASH AFFECTED SKIN THOROUGHLY
. WITH SOAP ANO WATER. - IF IRRITATION PERSISTS, SEZK MEDICAL ATTENTION. waS-
CLGTHING SEFGRE REUSZ: WASH OR DISCARD CONTAMINATED LEATHER SHOZS/GLOVES
~lngestion SEZ IMERGENCY MEDICAL TREATMENT PROCEDURES AND
SECTION XI. “GENERAL CCMMENTS".

in case of spill. EXTREMELY FLAMMABLE LIQUID! RELEASE CAUSES AN IMMEDIATE FIRE/EIXPLOSICN R
HAZARD. REMOVE ALL ISNITION SCURCES AND SAFELY STOP FLOW OF SPILL. REMGVL,

ALL NON-SSSENTIAL PERSONNEL. USE PROPER PROTECTIVE SZCUIPMENT. CONTAIN °R

PREVENT FLOW TO SEWERS OR PUBLIC WATERS. BLANKET WITH AN APPRCPRIATE FCAM.

RESTRICT WATER USZ FOR CLEANUP. IN URBAN AREAS, TLEANUP ASAP. IN NATURAL
SNVIICNMENTS . SEZX AGWICE FRCM ZCCLCGISTS. THIS MATERIAL IS WATER-SOLUSL
e, AND MAY BICODEGRACE. COMPLY WiTH ALL APPLICASLE LAWS. SPILLS MAY NEED 70
e REFORTED TO THE NATIONAL RESPONSE CENTER (8C0/22:-8802). SPILLED MATIR.
’ ANC ANY CONTAMINATED wWATER OR SOIL MAY 2E HAZARDOUS 7O HUMAN IR CSTHER -.

th

0oy

(LI

Protective Equioment

—~Respiratory SC NOT USE AIR-PURTIFYING RESPIRATOR. ONLY NIOSH/MSHA APPRCVED SUPPLIEC .
SR SELF-CONTAINEC 3RIATHING APPLRATUS OPERATED IN PQSITIVE SRESSURE MCTE
~£ve IVE PROTICTION SUCH &§ CHEMICAL SPLASH GOGGLES ANO/CR FACE SHIEZLD MUST ==
, WOAN WHEM FOSSISIL-Tv IXISTS FOR SYE CENTACT OUE TGO SPLASHING IR SPRAYING
-Skin : w=EN SKIN CONTACT £S5 50SSISLE. PSCTEISTIVE CLOTHING INCLUDING SLOVEE,
1FICN. SLESVES. SCOTS. HEAS ANO FAlE PROTICTION SHOULD 3E <ORN.
z - -eTe .ol SEMIRTO22TzZ Sewss:icn Ne. IC35 Saie S 7545
~ S 00202



Xaterdial Ssafety Data Sheet : Paga: 1

Rev. Date
METHANOL 01/18/94

Enron Operations Corp.

1400 Smith Street, EB 1108
P.O. Box 1188

Houston, TX 77251-1188

Company Contact: Security Department
Telephone Number: (713)853-6200

Pmergency Contact: Chemtrec
Emergency Phone Number: (800)424-9300

SECTION #1 - IDENTIFICATION

o S &

Product : EHETHANOL;
R e

CAS Number: 67-56-1

Chemical Family: Alcohol
Chemical Formula: CH3OH
Molecular Weight:.32.05

Hazard Rating - Health: 1l Slight
- Fire: 3 'High
— Reactivity: 0 Negligible

SECTION #2 - HAZARDOUS CHEMICAL COMPONENTS

Component: HETEANOL : : Cmer mm e
CAS Number: 67-56-1 Percent of Mixture: <Balance>
PEI 200 POM (260 MG/M3)
TLV 200 PPM (260 MG/H3)
STEL 250 PPH (310 KG/M3)
*"SKIN"™ NOTATION

Component: METHYL ALCOHOL

CAS Number: 67-56-1 Percent of Mixture: §9.9 to 99.9
PEL/TLV 200 PPY (260 mg/m3)
STEL 250 PPK (310 mg/m3)

SECTION #£3 - PHYSICAL DATA

Boiling Point: 148.4°F 64.7°C
Vapor Pressure: 138@25C

vapor Density (air=1): 1.1
Specific Gravity: 0.791
Solubility (H20): 100%

Percent Volatiles: 100
Evaporation.Rate: >1

SECTION #4 - FIRE FIGETING & EXIPLOSION DATA

Flash Point: 52°F li°c  TCC
Autoignition: 725°F 385°C

Flammability Class: 3

Lower Explosive Limit (%): 6
Upper Explosive Limit (%): 36

Fire and Explosion Hazards

Flammable. Flame is invisible in daylight, Methanol-water mixtures will

0 . com A}
‘burn unless very dilute. Mixtures wWlth 25% or more Methanol are OSHA C.ass
I Flammable Liquids.

¢
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Katerial Safety Data Sheect . | Page: 2.

- Rev. Date
HNETEANOL 01/18/94

SECTION #4 - FIRE FIGHETING & EXPLOSION DATA Continued...
_ Extinguishing Hedia -

Dry chemical, Carbon Dioxide (CO2), water spray, "Alcohol"™ foam.
Spacial Fire Fighting Instructions '

Use water spray to cool tanks or containers. Avold water streams which may
splash and spread flaming liquid. Water spray can be used to reduce the
intensity of flames and to dilute spills to non-flazmable mixture. Vapors
are heavier than air and may flow along surface to distant ignition sources
and flash back. FPire fighters should use self-contained breathing equipment
and bunker gear.

BECTION #5 - BIPOSURE EFFECTS and FIRST AID

Route of Exposure - Inhalation

rolonged inhalation of vapors causes dizziness, nausea, visual impairment,
respiratory failure, muscular incoordination and narcosis. Inhalation of
high concentrations for proloanged pec-fods has resulted in death. Liver
damage has resulted from prolonged or repeated inhalation of vapors.

Firsgt ald - Inhalaticn

Remove to fresh air. If not b
3

= ing, administer CFR. If breathing is
difficult, give oxvgen. Call a ici

Route of EIxposure — Skin

Essentlially non-irritating.
brittleness, cracking and irrc
absorption.

olongsd contact causes drying,
nely toxic to animals by

[To i}
L]

First Aafld - skin

Remove contaminated clothing and wash contaminated skin with large amounts of
water. If irritation persists, cocntact 2z physician.

Route of Exposure - Lyes

May cause eye injury which may persist for several days. Liguid, and vapor
in high concentrations, causes irritztion, tearing and burning sensation.

First Ald - Eyes

Flush eyes with water for at least 15 minutes. Contact a physician
immediately.

Route of Exposure - Ingestion

Polsonous Lif swallowed. Can affect the optic nerve resulting in blindness.
Can cause mental sluggishness, nausea and vomiting leading to severe i{llness,
possibly death (in humans). Practically non-toxic to animals.

First Ald - Ingestion

Induce vomiting of conscious patient immediately by giving two glasses ol
water and pressing finger down throat. Drink a large amount of water, milk
or sodium bicarbonate £o dilute material in stomach. Contact a physician
{mmediately.

061624




Materdial Safety Data Sheet Page: 3

. Rev. Date
METHANOL 01/18/94

SECTION £5 - EXPOSURE EFFECTS and FIRST AID Continued...

' Miscellaneous Toxicological Information

Inhalation l-hour LCSO=.145,OOOpEm in rats. -
skin Absorption LD50: 15,840 mg/kg in rabbits.
Oral LDSO: 9100.mg/kg in rats.

Health Conditions Aggravated By Exposure

Xethanol exposure may aggravate existing eye, skin, kidney and liver
disorders. Preplacement and annual medical examinations are recommended for
workers who normally. handle Methanol with emphasis on neurological, visual,
liver and kidney functions.

Honitorin? of air in the work place is recommended to maintain Methanol
vapors below reccmmended TLV. .

SECTION #6 -~ REACTIVITY & POLYMERIZATION

Stability: Stable
Conditions to Avoid (Stability)

Avoid strong oxidizing agents, excessive heat and ignition sources.

Incompatible Haterials

Reacts vigorously with strong oxidizers, chromic anhydride, lead perchlorate,
perchloric acids. :

Eazardous Deccmposition Products

Occurs from heat and reaction with zbove stated materizls.

Conditions to Avoid (Polymerizaticn)

Polymerization will not occcur.

Hazardous Polymerization: Will not occur

SECTION #7 - SPILL, LEAX, & DISPOSAL PROCEDURES

Steps to be Taken in The Event of Spills, Leaks, or Release

Dike large spills. Flush spill area with plenty of water. Do not flush to
sewer. Comply with Federal, State, and local regulations on reporting
releases.

Waste Disposal Hethods

This product when spilled or disposed is a hazardous solid waste. Preferred
method is incineration or biological treatment in federal/state approved
facility.

SARA Title III Notificaticns and Information

SARA Title III - Hazard Classes: Acute Eealth Hazard
Chronic Health Hazard
rire

Eazard

001615




M a t'e »t al _s'a fety Data S heet Page: 4
. Rev. Date
HETEANOL c1/18/94

SECTION #7 - SPILL, L®AK, & DISPOSAL PROCEDURES Continued...

SARA Title III Notiflicatlons and Information

SARA Title IIT - Section 313 Suppller Notification:

This product contains the following toxic chemicals subject to the reporting
requirements of section 313 of the Emergency Planning and Cocounity Right-To-
Know Act (EPCRA) of 1986 and of 40 CFR 372:

CAS # Chemical Name Percent of Mixture

67—-56-1 MHETHANOL , - 99.9
67-56-1 METHYL ALCOEQL 99.9 - 99.9

Thig {nformation must be included on all KSDSs that are coplied and distributed
for this material.

Other Environmental Informaticn

Aquatic Toxicity Rating - TLM $6: Over 1000 ppm

Spills of 5000 lbs. or more must be reported to the National Repscase Center
{1-800-424~-8802).

SBCTIO*-#S - SPECIAL PROTECIIVZ MEASURZS

Ventilation

- -

Provide adec:ate ventilation or e

Pr oy xhaust o meet TLV/FIL reguirementis.
Supplied air or self-contained breathing ecuipment reccomended for exposures
above the PIL. Organic vapor cartridge respirators no:t recozzenced IZox
methanol wvapor exposures.

Tye Protecticn

Have available and wear as appropriate coverall chemical splash goggles ox
safety spectacles (side shields preferzred).

Skin Protection-

Rubber gloves and protective aprons or clothing should be used to prevent
skin contact. Tor operations where spills or splashing can occur, use
impervicus bedy covering and boots. A safety shower and eye bath should be
avalilable.

Respiratory Protection

Provide adecguate ventilation or exhaust to meet RLV/PEIL requirements.
Supplied air or self-contained breathing equipment recommended for exposures
above PEL. Organic vapor cartridge respirators not recommendad for methanol
vapor exposures. ’

ther Protection

Eye wash and safety shower recommended in area of use. Wash with socap and
water immediately after skin contact. .

Work/Hygienic Practices

Monitoring of air in the workplace is recommended to maintain methanol vapors
below reccmmended TLV.

0G1Gi6




Material Safety Data S heet Page: §
Rev. Date
METHANOL 01/18/94%

SECTION #9 - SPECIAL PRECAUTIONS - STORAGE & HANDLING

- Storage & Handling Conditions

Store in.a cocl, well-ventllated area. DO nat expose to temperatures above
"120°F. Keep away from heat, sparks and flame. Keep containers closed. Use
only DOT-approved coritainers. Use spark-resistant tools. Do not load into
compartments adjacent to heated cargo. When transferring, follow:proper
grounding procedures. Use with adequate ventilation. Provide emergency
exhaust. Avoid breathing vapor. Aavold contact with eyes, skin and clothing.

Wash thoroughly with soap and water after handling. Wash contaminated
clothing thoroughly before reuse.

SECTION #10 -~ SHIPPING INFORMATION

Proper Shipping Name: Methanol or Hethyl Alcchol Packing Group: 2

Hazard Class: 3
DOT Identification Number: UN1230
DOT Shipping Label: Flammable Liquid, Poison

SECTION #11 -~ OTEEZR INFORMATION ’

Regqulated by Food and Drug 2dministration under 21 CRF 175 and 176, for use
in adhesives and articles in contact with food items. '

Consumer Product Safety Commission requires materials containing methancl to
be labeled: )

Danger: Poison. Flammable. Vapor Harmful. Hay be fatal or cause
blindness Lf swallowed. annot be made non-poisonous. .
Contains $ methanol.

Hethanol is subject to Section 313 reporting under EPCRA.

DISCIAIMER OF EXPRESSED AND IMPLIED WARRANTIES

This information relates only to the material designed and may not be valid
for such material used in ccmbination with any other materials or ian any
process. Such information is to the best of this Company's knowledge
believed to be accurate and reliable as of the date indicated. However, no
represenation, warranty or guarantee is made as to its accuracy, reliability
or completeness. It is the user's responsibility to satisfy himself as to
the sultableness and completeness of such information for hls own particular
use.

0G1GL"7?




Hoechst Celanese

Product Name: ME
Product e 1
MSDS Number :
Version Date: 02/01/1

Page 1 of 1l

Vaterial Safety Data Sheet

- - = g o

Product Neme: ME
Product Code:
¥SDS Number :

METHANOL
214 1i
56

SYNONYMS: CARBINOL
METHYL ALCOHOL
METHYL HYDROXIDEZ
MONOEYDROXYMETHANT
EOSCHST CELANESE CHEEMICAL GROU?
1601 W, LBJ FREZIWAY
PO BOX 815005
DALLAS, TX 783819005
TSA
TIANSSORTATION TMEAGENCTY THEONZ
{24 BOURS/TAY):
n USa, call.. N 8§00 424 3$300.
utside USA, call ..... 202 483 7517.
In Canada, call....... 403 477 833¢2.
------------------ 2.
COMPONENT
METHANOL *
+55Ea hazardous according teo 28 CFR

---------- ceenmmmnnmmmennnaeeee 3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW:
Methanol is a

clezr,

alcohol odor.

DANGER!

Flammable (flash peinz: 7TC

Vapor is heavier than air 2
distance to a s a of

1

N¢)

-

Print date -

Juty 27th, 1355 199 am. 3820 FGIA XIH21001 - 13.) {14128

e T L

TRANSTORTATION EMERCGENCY PHEONE
NIM3TR (24 EOURS/DAY):

In USA, call.. . ...onn 800 424 ¢300.

Qutsida USa, callr. .202 483 7817.
+collact callis accepted

T~ Czrada, c2il.......4£93 &77 B33%

120

60 F:

o o O U

CAS NUMBER
§7-56-1 93.5 -

- > o - - =

colcrlass, mobile liguid with a mild

Tcc, 54 F)

2 can travel considerable

ignition and flash back.

Mararial can burn - iiztle or no visible flame
X TRANSPORTATION EMERGENCY:..... 8G5) 424 3308 =% C0.S.., CHEMTREIC - 24 HRS/DAY
PRODUCT EMIZRGENCY:.ievvnveowrs (ac0) 3335 3233 HOTCHST CTLANESE, 24 HR3/DAY
FEDDOCT INFORMATION:.........- (214 277 acoC ¢sT

The-Heeshs! name 3n¢ logo ars iegstersd fTacemarks of Mze:rst 25

{7:30 AM TO 4:15 2?4,




Hoechst Celanese

. jrme
EANTL

311

METE
214
56
02/01/1995

Product HName:
Product Cod=:
MSDS Number :-
Version Date:

Page 2 of 11

POTENTIAL HEALTH EFFECTS
ROUTES OF EXPOSURE:
skin, eyss, inhalation, irng
IMMEIDIATE EFFECTS
SXIN:
Pepeatad or prolongsed
cracking and irritacion.,
tact with msthanol-scaksd
effects including visicn el
ZYES:

Poisonous or fatal
Lwo Or more ounces) can ca
and vomiting leading Lo sav

advarse =2ffects on vision -
if treatment is not receiw

-3. HAZARDS IDENTIFICATION (Continued)

Frint cate ~ July 2NN, 1955 .09 am. A320 PG 1A XOHZ10CH

- 13.2{1€5/174)

estion.
t causes drying, brittleness,
olonged and repeatsd skin con-
zerial has produced toxic
Zazzs and dszth. :

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:
Significant exposurs to this chemical may adversely affect
pecple with chronic diseass cf£ cthe central nervous system,
skin, gastrointestinal trac:t zrnd/or syss.
FOR FURTHEZIR INFOPMATION, S=ZI:
Section 4 - First Aid Msasurss
Section 5 - Fire Fighting Mszsurss
Section 6 - Accidental Relsase Measurss
Section 8 - Exposurs Controls/Personal Protection
Section 9 - Physical and Chemical Properties
Section 10 - Stabilitcy and Bsactivity
€ TRANSTORTATION EMERGENCY:..... {800) 424 930C¢C INT.3. MTEZC - 24 HRS/DAY
PROCUCT EMERGENCY:...vvevnrn.. (800) 235 5235 . HOECHST CILANESE, 24 NRS/CAY
SROBGCT INFORMATION:.......... {214) 277 4¢c¢ (7:30 A% TO €:15 FM, CST)

The Hoechs: mame and logo a'e rejistered tacsmarky of Moeshst AG

H.oechst 5




%echst Celanese

Product Name: METHANOL
Product Cecde: 214311

MSDS Number : 56
Version Date: 02/01/1995

Page 3 of 11

4. FIRST AID MEASURES

Pum cats’ - July 27ih, 1595 309 a m. 3829 FG1A XUH21001 -+~ 18.3{1C6/174)

SKIN:
Remove contaminated clothing and wash contaminated skin with
large amounts of sozp and water. If irritacien persists,
contact a physician.

EYES: :
Flush eyes with water for at least 13 minutes. Contact a
physician immediately.

INHALATION:
Re—\ova patient frem contaminated area. If breathing has
stonced give artificial respiraticn, then oxygen if needed.
Contact a phvsician immadiztely.

INGZSTION:
Induc
Twe g
Ccnta

NOTE TO PHYSICIANS:

When plasma methanci ncen
deciliter, when ingested ds
liters, and when thare is ev
abnormalities, a 10% solutic
dextrose, administered intra
antidote {Western Journal c:i

NFPA (H,

FLAMMARLE PROPERTIES

FIRE FIGHTING MEASURES
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FLASEPOINT CLOSED CU: 60.0 F (15.5 C)
FLASHEPOINT OPEN CUP : 54.0 F (12.2 &)
UPPER PLOSIVE LMT : 36.5 %
. In air by vclume.
LOWER EXPLOSIVE LMT : 5.5 %
In air by wvoclume.
HAZARDQOUS PRODUCTS OF COMBUSTION:
Carbon monoxide.
& TRANSPORTATION sx2?c£hcv .(800) 424 5329 IN U.S., CHIMTREC - 24 HRS/DAY
PRODGCT EMERGEINCY:...ovnen. ..(scO) §3% 5235 HOZCHST CILANTSE, 24 HRS/DAY
PROSTST INFORMATION:....... L{214) 277 40¢0 {7:20 AM TC 4:15 ‘P, C3TT

The Hoechst rame and logo e registered '.'demuhs of reechsl AG .
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HoechstCelanese

Product Nam
Product Cod
MSDS Number
Version Dat

+ METHANCL
: 214311

: 56

: 02/01/19¢95 Page 4 of 11

Pum cate - July 270, 1555 309 am. 3829 PGIA XOH2I0D1 - 13,4 (107/174)

----- 5. FIRE FIGHTING MEASURES (Continued) - S

S
=3

EXTINGUISHING MEDIA:

Use carbon dioxide or dry chsmical fecr small fires; alcohol-
tyce aquecus film-forming foam or water spray for large
fires. Water may be insffective but shculd be usad to cecl
fire-exposad structures and vessals.

FIRE FIGHTING INSTRUCTIONS:
If potential for exposure te vasors or products of combus -
ricn exists, wear complete psrsonal protesctive sguipment,
including self-containsé breaching apparatus with full face-
piece operated in pressure damand or other positive pressure
mode. Water spray can be ussdé to raduce intensity of flames
and to diiute spills to nonflammablie mixture. Vapor 1is
heavier than air and can travel considerable distance to a
source of ignition and flzsh back. Matarial can burn with
lictlie or no visible f£lame.

t

e 6. ACCIDENTAL RELEASE MEASURES «we-encarccmereaecmcnaaanne-

Tiiminars ignitizn scurces. Aveid sye or sxkin contact; sss

vSection 8 - Exposure Controls/Perscnal Frotection® for.

respirator information. Place leaking coxtainers iz wall-

ventilated arsa with spill containment., If fire potentizl

exists, blanket spill with alcohol-type agusous fiim-forming

foam or use water spray to disparse vapers. Contain spiil co

facilitate clean-up. Clean-up methods may include absorbant

materials, vacuum truck, ete. Avoid runsii into sterm

sewars and ditches which lead to natural waterways.

Cz11 the National Response Cantexr (800 ¢2¢4 83C2) if the

geantity (cf any cempornent) spilled is egual to or graater

than the reportable guantity (BQ) under CIRCLA “Superfund":

£000 lb/day

For more information, see "Section 15 - Pegulatory Informa-

tion®

‘& TPANSPORTATICN EMEIRSENIY:..... {8C0) 424 9300 IM U.S., CHINMTREC - 24 HRS/DAY
PRODGCT EMIRGENCY:..ivvenrnns- (250) 835 5235 HOECHST chAsasz 24 HES/DAY
PODICT INFORMATION:.......... {2143 277 4000 {(7:30 AM TO 4:15 X, C3T)

The Hzesbst mame ang ‘o\'o we ;gmg(e'ed trademaris of Hoechst A Hoechst &ﬁ
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Hoechst Celanese

Product Nams: ME
Eroduct Code: 21 1
MSDS Number : 56
Version Date: 02/01/1995

Page 5.0of 11

Frre Gae — July 27th, 1395 3.09 a.m. 3820 PGIA XOH21001 ~ 13.5{10&/17%)

wenee= 7. HANDLING and STORAGE --

——-

HANDLING: .
Use with adequate ventilation. Xzep containers closed whan
not in use. Alwsys open containers slowly to allow azn
excess pressure to vent. Avoid breathing vapor. Avoid ccn-
ract with eyes, skin or clcining. Wash thorcughly with soap
and water after hand Jacontaminate soiled clothing
thoroughly before re Sestroy contaminatsd leather
clothing.
Do not expose Lo temperatures above &8 C (120 ¥). Use
spark-resistant tools. Do zct load into compartments adja-
csnt to heated cargc. Provids emergsncy exhaust.
clothring.

STORACGE:

ENGINEZERING CCNTROLS:

General or dilution veantilation is £
as the sole means of contreolling emp
ventilation is usually prefsrred.

Explosion-prco:f equipment (for exams
groundad ducts) shculd be used in me

systems.

PROTECTIVE EQUIPHENT

A safety shower and sys bath should
SKIN:
Wear impervious clothing azd gleves
prolonged contact. The reccmmended
is:
Butyl rubber.
EYES:

raguently insufficient
loyse exposure. Local
le, fans, switches,
chanical wantilation

€ TRANSPORTATION EMERGEINCY:...

.. {300) 424 2300 IN T.S., CHEMTREC - 24 HR3/DAY
FRODUCT TMERGENCY:. .. .vovvne .. (800) 835 5215 KGECHST CELANESE, 34 HRS/CAY )
FECDUCT INFORMATION:.......... (214) 277 4020 {7:30 A¥ TO 4:1% FM, C3T)

The Hoestst name ard 1350 Me redsieesd alemarny ol Hoechst AG
o)
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Hoechst Celanese

Product Name: ME
product Code: 21
56
02

MSDS Number

Version Date:

»
.

1
/01/198% Page § of 11

Prirt date - July 27th, 1595 J.09 s.m. 3929 PGIA XCh211 -~ 18,8 (103174}

woaenme-= 8. EXPOSURE CONTROLS | PERSONAL PROTECTION ( Continued) ----=-==--.

INHALATION:

.

yo ce level and working limics of
the respirator, use a resplrator aoo*ovad by NIOSH/MSEA.
The following is the minizmum recommended equipment for an

Based cn workplace contamina

acceptable level of exposurs. To eSC1nate an acceptable
levael of exposure, s2s “Section 3 - Hazaxds Identificacion®,
nSecticn 8 - Expcosurse Contrcis/Personzl Protection™ and
ngecricn 11 - Toxicological Informacion”
For concaatrations >= 1 and <= 100 times the acceptable
level: Use Type C Eull facepiece supplied-air respirator
operated in pressure-demand or continuous-flow moce.
positive-pressure self-contzained breaching apparatus ascapse
systaim.
FOor concent 100 times the acceptable level or IDLE
level or unt entration (such as in emargencies;:
Uega s2li-co zznhing zpparatus wich £full faceplecs
in pressurs gz, Tvzz C positivae-pressure Iulil
fazepizce su v respirator with an auxiliaxry
positive-pre f-contzinad brzathing apparatus £3Cap2
system.
For escazs: Use self-contained breathing apparatus with
full facepisce cr any raspirator specifically approvad for
escage. '
EXPOSURE GUIDELINES:
METHANOL (67-56-1)
OSHA PEL ACGIH TLV
200 p2M (T¥A) 259 PPM (STEL}
AR 200 BPPM (TwA)
ACGIH has given this substance a skin designation.
Hoechst Celanese has adogted tThe ACGIE TLV.
mediately Dangercus to uife or Zealth (IDLE) level:
25,000 ppn.
& TRANSPORTATION E ST {8G0) 424 93CC  IN U0.3., CHEMTREC - 24 ERS/CTAY
PRODTCT EMERGENCY:.veereenens- (800) 835 5235 HOECH#ST CEILANESE, 24 HRS/CAY
PRCDTCT INFORMATION:.......... {214) 2377 4008 {7:30 AM TO 4:15 ?X, CST)

Tre Hoachst narne and logd ave regstered Wademarka ol hoechst AG . HoeChSt ."5 :‘
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: ' Hoechst Celanese

Product Name: METHANOL

Product Code: 214211

MSDS Number : 56

Version Date: 02/01/1995 page 7 of 11

Pring cxe ~ July 27, 1355 3.99 am. 3320 PGIA X3H214501 -- 18.7 (11V174)

weeeeee 9. PHYSICAL and CHEMICAL PROPERTIES mmmmmemo oo

APPEARANCE . . Clear, colorless, morile liguid.
QDOR. : ¥ild alcohsol odor.
DHYSICAL STATE : Liguid
VAPQZ PRESSUPE : §85.0 EG
{20 ¢C)
VASOPR DENSITY

| o
ft
.

BOILING POINT : 64.6 C (148.3 F)
(760 mm Hg)
FREEZING POINT :+ -97.8 C (-144.0 7}
SCLUBILITY : Complets in water.
SPECIFIC GRAVITY : 0.7S2
#20 = 1 ® 20/20 ¢C
TVAEORATION RATE : 2.0
ZUAc =
% VOLATILES : 100.0
MOLECULLZ WZIGET : 22.0

CHEMICAL STABILITY:
: Stable.

CONDITIONS TO AVOID:
Heat, sparks, flame.

INCOMPATIBILITY:
sulfuric acid; oxidi:z
nicric acid, perchiori

EAZARDQUS DECOMPOSITION PRODUCTS:
Carbon monoxide,

HAZARDOUS POLYMERIZATION:
Will not occur.

G‘ “TPANSPCRTATION EMERGENCY:..... (850) 424 2380 IN G.§., CHIMTREIC - 24 HR3/DAY
- PRODUCT EMERGEINCY:........ ... (SCC) 235 5235 HOZCHST CELANTSE, 24 HRS/CAY
FROSTUCT INFORMATION:.......... {214) 277 4¢C2 {(7T:30 A TO 4:15 FM¥, CST)
- . P " . mechet A . (' ¥
~he Hogrhgr marhe and 'ogo Ars regrstered tadsmarks of Hoechst AG Hoechst @
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Hoechst Celanese

Product Nams: METHANOL

Product Code: 214311

MSDS Numbar : 56 i

Version Date: 02/01/1995 Page 8 of 11

Pring gate - July 27th, 1995 399 am. 38320 PG1A XOH21001 - 18.8 (181174)

. /1. TOXICOLOGICAL INFORMATION ]

Oral LD50 . : 7.5 g/kg (rats); practically non-toxic to
rats. - :

Dermal

: m
low toxicity to anim

inimum lathal
als by skin ¢

Tnhalation LCS50 : 64,000 ppm (racts, 4 =os) practically non-
toxic in racs. Repeated exposure of menkeys To 5000 ppm,

6 nrs/day, 5 days/wk Ecr 4 wasks caussd 1o toxic respcense or
effects on vision.

Yutagen 2icity : In vitro, limi

limit
city (mouse lymphcma forward mutati
information.

This information is baing ressarched.

All notification, clean-up and dispossl shculd be carried
out in accordance with federal, state znd local requlations.
breferred methods of waste disposzl arz i : i
logical tresatment in federal/s/state approved *a”*l‘*
Hazardous waste (40 CF2 261): Yes; U154, DOOL.

& TRANSPORTATION EMERGEINCY:.....(206) 424 §383
PROCGCT EMERGENCY:..... R {800) 835 5233
PRODUCT INFORMATIONT......u.-s (214) 277 400%°

- 24 HRS/DAY
24 HRS/DAY
PM, CST)

Tre Hoschst rame 232G W30 are regstared tracemarks ot hoesnst 25

Hoechst 3
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Hoechst_.Celanese

Product Name: METHANCL
Product Cecde: 21431%L
MSDS Number : 56
Yersion Date: 02

Page 9 of 1ii

DOT proper shipping naxe :
DOT hazard class :
UN/NA identificatien number:
pPacking group :
E2 guidebook number :
Raportable quantity (2Q) :

Canadian Transportation of Dangerou
P -

Classificatio

Funt cate - Juy 27th, 1955 3 0% am. 3920 AGIA XIHZIDT -~ 189 AL AR

h

TRANSPORT INFORMATION -=-reeneenmeasaceeene R

srosuct ars
Thzse staias:
METHANOL (87-56-1): CT, 7L, 1L, LX, ¥x, NJ, XY, PA, RAI
U.S. FzDERAL GULATIONS
¥We certify that zll componsgnis are either on the TSCA
inventory or qualify for an examption.
sary 313 . METHANOL 99.83% (£7-58-1)
ENVIRCNMENTAL:
CERCLA : MTTHEANCL $3.83% (37-36-1)
SARA 304 : METHEANCL ©§.35% (67-56-1)
SARA 311 :
Acute health----------" ce--- Yes
Chronic health-~------->-"-~ Yes
Fire--------smcsmmoomimnes Yes
gudden release of pressure-- NO
eactive---csrrmrmem s Ho
INTERNATIONAL REGULATIONS
Listed on : i {nventories cf the following
countries: Cinzda, Turspe (EZINECS), Japan and
Korea.
TRANSPORTATION EMERGENCY:..... ($23) 424 9300 IN¥ 0.S., CHEMTREC - 24 HRS/DAY
PROBUOCT EMERGENCY:..vvvvooaens (820) 235 5233 HOZCHST crLA. SE, 24 HPRS/DAY
FRODTCT INFORMATION:.......... (214} 277 40C¢ {7:30 AM TO 115 pM, CsST)

Tha Hoecrst same and g0 de repsisres te3zermarks of

Fresrst AG

Hoechst 5
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Hoechst Celanese

Product Name: METHANOL
Product Code: 21<311
MsSDS Number : 56
Version Date: 02/01/13%5

Page 10 of 11

Frimt cate .-

eeemeemecnmamenenmeee 15, REGULATORY INFORMATION (Continued)

WHNMIS INGREDIENT DISCLOSURE LIST

July 2Tth, 1995 3.09 a.m. 3822 FG1A XCH2100t

~ 18.10 {11179)

ED COMPO *zm's:
WHMIS CLASSIFICATION: Cla 3, Division 2; Class D,
Division 1, Subdivisicn A,
This product has bean classified in accerdance with the haz-
ard critsria of cha CPR arnd the M3D03 contains all the infor-
mation reguired oy the CB2.
S <= 16. OTHER INFORMATION ---erseennnenev
M3D8 preparsd by Product Stewardship Ssparctment
Heschst Celanese Chamiczl Group
HAZ2ARD RATINGS
This inform
individuals
REVISION INDICATORS:
The following sections have besn ravisad:
SECTICN 7: HANDLING AND STCRAGE
HEANDLING
) SECTION 8: EXPOSURE CONTZCLS/PZRSONAL PROTECTION
' ENGINZZRING CONTROLS
SXIN
INZALATION
EXFOST GUIDZLINZS
CTION 16: QTHZR INFCPMATION
TAZARD RATINGS
DISCLAIMER:
The information centainsd herein is accurate to the best of
our knowiadgs. We do not suggest or guarantee that any
hazards listed herein are-the only ones which exist.
Hoechst Celaness Chemical Group, Inc. makes no warranty of
any kind, express or implied, concerning the safe use of
this material in your process or in combination with other
substances. Effects can be aggravated by other materials
and/or this material may aggravate or add to the effects of
cther materials. This material may be releasad from gas,
liquid, or solid materiais made direcstly or indirectly frem
it. User has the sole responsibility to destermine the
€0 TRANGPORTATION EMIRGENCY:..... (200) 424 9300 IN 5.S.. CHIMTREC - 24 HRS/ &Y
PRODCCT EMERGENCY:..vervnon .. (800) B35 5233 . KOECHST CELANESE, 24 HA3/DAY
SRCOTCT INFORMATION:.......... (214) 277 4022 {7:30 A% TO 4:15 X, CS7T)

The Hiechst mamsy and ego ye registerss trademarks of Fiesnst A3

Hoechst 3
001027



- Hoechst Celanese

Laa b idh ~r
METHANDL

214311

Product Nama:
Product Code:
MSDS Number :

56
version Date: 02/01/1995 ‘ Page 1l of 11

Prict Cate - July 27%h. 1995 3.09 a.m. 3320 PGIA XOK2I0GL — 1811 (11174

DISCLAIMER: (Continued)

suitability of the materiais for any use and the manner of
use conterxplated. User mus: meet 21l applicable safety and

nealth standards.

€ TRANSPORTATION EMERGENCY:..... {S06) 424 9300 IN G.S.., CMEMTREC - 24 HR3/CAY
PRODGCT EMERGENCYt..vvnevnnan. (300) 8335 5235 HOZCHST CILANESE, 24 HRS/BAY
PROSCCT INFORMATION:........ .. (214) 277 40903 (71:33 AM TO 4:15 FX, CST)

The Hoachsi name aad !agr we ’99’;’””‘ irademarks ol Hoeshst 4G HoeChSt b

: 001028
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MATERIAL SAFETY DATA SHEET

PRODUCT IDENTITY/TRADENAME: VE70%,
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MANUFACTURER’S NAME: Wako Pure Chemical Industries, Ltd.
ADDRESS: 1-2, Doshomachi 3-Chome, Chuo-ku, Osaka,

541, Japan {Wako Chemicals USA, Inc., 1600

Bellwood Road, Richmond, VA 23237, U.S.A.)
TELEPHONE NUMBER FOR INFORMATION: (804)271-7677 (Wako Chemicals USA, Inc.)

EMERGENCY TELEPHONE NUMBER: (800) 424-9300 (CHEMTREC)

2. COMPOSITION/INFORMATION ON INGREDIENTS

CHEMICAL NAME: 2,2'-Azobis(2,4-dimethyl-4-methoxy valeronitrile)

SYNONYMS: 2,2’-Azodi(4-methoxy-2,4-dimethylvaleronitrile)
CAS NUMBER: 15545-97-8

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW: White to slightly brown crystalline powder, slightly
characteristic odor. Combustible. Irritating and highly
toxic gas may be generated by thermal decomposition
or combustion. Irritation of eyes and skin. Harmful if

inhaled and ingested. It can be absorbed through skin
and cause harmful effects.

'POTENTIAL HEALTH EFFECTS
ROUTE OF ENTRY: Inhalation: Yes; Skin: Yes; Ingestion: Yes.

EYE CONTACT: If dusting occurs, it may cause irritation of eyes.
SKIN CONTACT: Hypersensitive individuals may experience allergic

reactions and dermatological reactions such as rash
and hives.

V-70 MSDS, N® 09301902: January 11, 1984
Page 1 of 5
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SKIN ABSORPTION: It can penetrate the skin causing effects similar to

those identified under acute symptoms. *

INHALATION: Dust is irritating to the eyes, nose, throat, and lungs ..

It may also cause headaches and dizziness. It may-.
cause symptoms of exposure similar to those
identified under ingestion symptoms.

INGESTION: May cause anorexia, headaches, bellyache, diarrhea,

nausea, vomiting and fever. Prolonged exposure may
cause shock symptoms, narcosis and death.

CARCINOGENICITY: NTP; Not listed, 1ARC; Not listed, OSHA; Not listed

4. FIRST AID

EYE CONTACT:

SKIN CONTACT:

INHALATION:

INGESTION:

Remove any contact lenses at once. Flush eyes well with
flooding amounts of running water for at least 15 minutes.
Assure adequate flushing by separating the eyelids with sterile
fingers. Ifirritation persists, transportto a hospital immediately.
Remove contaminated clothes and shoes, rinse skin with plenty
of water or shower. Use soap to help assure removal. If
irritation persists, transport to a hospital immediately.

Move victim to fresh air. If breathing is difficult, give oxygen.
If breathing has stopped, administer artificial respiration.
Maintain normal body temperature with a blanket. If irritatit
persists, transport to a hospital immediately.

Rinse mouth, give plenty of water or milk to dilute the substance
and induce vomiting. Never give anything by mouth to an

unconscious person. Transport to a hospital immediately.

5. FIRE FIGHTING MEASURES

FLASH POINT: Not available.

FLAMMARBLE (EXPLOSIVE) LIMITS: Minimum Explosive Concentration of a dust: 20mg/L
EXTINGUISHING MEDIA: Carbon dioxide, dry chemical powder, foam, water.
FIRE & EXPLOSION HAZARDS: Hazardous, toxic and irritating dust or smoke may bt

emitted. May erupt if exposed heat or fire. Dust form
an explosive mixture with air. ‘

V-70 MSDS, N2 09301802: January 11, 18
Page 2 o
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FIRE FIGHTING INSTRUCTIONS: Firemen should wear normal protective equipment (full
: bunker gear) and positive-pressure self-contained
breathing apparatus. Fight fire .from maximum

distance. Use extreme caution, as heat may
decompose material and rupture containers.

6. ACCIDENTAL RELEASE MEASURES

Do not touch spilled material without suitable protection. After material is completely picked
up, wash the spill site with soap and water and ventilate the area. During the cleanup, wear
protective clothes, gloves and goggles. Put all wastes in a plastic bag for eventual disposal {do
not seal it tightly). Remove, clean, or dispose of contaminated clothing.

7. HANDLING .AN[.) STORAGE

Avoid contact with eyes, skin and clothing. Avoid prolonged or repeated exposure. Handle
material with suitable protection away from source of heat or ignition and use non-sparking type
tools. Avoid a strong impact and handle with care. This material is unstable to heat and causes
violent exothermal decomposition {SADT: 30°C/86°F). This material is capable of creating a
dust explosion in low concentration by static electricity or sparks.” Store away from sunlight in
a cold (< —10°C/14°F) well-ventilated dry place. Because thermal composition releases
nitrogen gas and causes the increase of the internal pressure in a closed container, the container
should not be sealed tightly. Also refer to the label for handling information.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS: Useexhaustventilation to keep airborne concentrations
below exposure limits. Use only with adequate
ventilation.

VENTILATION: Local Exhaust: Necessary;
Mechanical Exhaust: Necessary.
(A closed system is recommended.)
PERSONAL PROTECTION: Safety glasses (goggles), Chemical resistant gloves,

. Protective clothing, NIOSH/MSHA approved respirator.
EXPOSURE GUIDELINE(S)

OSHA Final Limits, ACGIH TLV(s): None established.

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE AND ODOR: Almost white crystalline powder.

Slightly characteristic odor.
MELTING POINT: 50-86°C/122-205°F (Decomposition)

V-70 MSDS, N® 09301902 January 11, 199¢
Page 3 of ¢
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BOILING POINT:  Not applicable.
. SPECIFIC GRAVITY: Not available. _ : )
SOLUBILITY IN WATER: Insoluble. |

10; *STABILITY AND REACTIVITY
. CHEMICAL STABILITY:
. CONDITIONS TO AVO]D?

INCOMPATIBILITY (MATERIALS TO AVOID):
HAZARDOUS DECOMPOSITION PRODUCTS:

HAZARDOUS POLYMERIZATION:

This material is unstable at temperatures above
—10°C/14°F.

Sunlight, heat, pressure;, high temperature, friction,
static electrical charges, sparks and dusty condition
Oxidizers (Nitric acid etc.), strong acids.

Carbon monoxide, nitrogen oxides, nitrogen
gas, cyanide compounds and hydrogen cyanide gas
may be formed.

Will not occur.

11. TOXICOLOG!CAL INFORMATION

RTECS NUMBER:
ACUTE TOXICITY DATA:

IRRITATION DATA:

MUTATION DATA:
REPRODUCTIVE EFFECTS DATA:
TUMORIGENIC DATA:

Not listed.

LDs, {oral, moused}: 2028mg/kg.
LDg, (oral, mouse?): 2800mg/kg.
Not available (Not listed in RTECS).
Not available (Not listed in RTECS).
Not available (Not listed in RTECS).

Not available (Not listed in RTECS).

12. ECOLOGICAL INFORMATION

Not available.

13. DISPOSAL CONSIDERATION

Dissolve or mix the material with a combustible solvent and burn in a chemical incineratol
equipped with an afterburner and scrubber in accordance with all applicable regulations
Any disposal must be in compliance with local, state, and federal laws and regulation:
{contact local or state environmental agency for specific regulations).

V-70 MSDS, N® 09301902: January 11, 19!
Page 4 of

001033
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14. TRANSPORTATION INFORMATION (US DOT)

PROPER SHIPPING NAME: 2,2'-Azodi(2,4—diméthyl-4-methoxyvaleronitrile)
HAZARD CLASS: Flammable solid (Class 4.1)
IDENTIFICATION NUMBER: UN 2955

1b. REGULATORY lNFORMATION

- EPA: CERCLA RQ, TPQ =Not listed
OSHA: TQ=Not listed

New Jersey RTK Hazardous Substance List
Listed, EPA TSCA Chemical Inventory; EINECS Number: 2385938

16. OTHER INFORMATION

No specific notes.

This product is a chemical substance and is intended to be used by persons having chemical
knowledge and skill, at their own discretion and risk. The above information is believed to be
correct but does not purport to be all inclusive and shall be used only as a guide. Wako shall
not be held liable for any damage resulting from handling or from contact with the above
material.

V-70 MSDS, N* 09301902: January 11, 1994
i Page 5 of 5
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INITIAL/EMERGENCY RESPONSE GUIDELINES

| PRODUCT: WAKO V-70 INITIATOR

2,2'-AZ0DI(2,4 DIMETHYL-4-METHOXYVALERONITRILE)-
‘ CAS # 15545-37-8
DOT UN #2955 _
Information Reproduced from 1993 Emergency Response Guidebook
Guide #70

‘POTENTIAL HAZARDS

FIRE OR EXPLOSION
Extremely flammable.
May ignite itself if control temperature is exceeded.
May explode from heat or loss of temperature control.

HEALTH HAZARDS
Contact may cause burns to skin and eyes.
Fire may produce irritating or poisonous gases.
Runoff from fire control or dilution water may cause pollution.

EMERGENCY ACTION

Keep unnecessary people away; isolate hazard area and deny entry.

Stay upwind; keep out of low areas. -
Positive pressure self-contained breathing apparatus (SCBA) and structural firefighter’s
protective clothing will provide limited protection.

CALL Emergency Response Telephone Number on Shipping Paper first. [f Shipping Pafer
not available or no answer, CALL CHEMTREC
AT 1-800-424-39300.

If waterpollution occurs, notify the appropriate authorities.

LOSS OF COOLING

B Specified control temperature of material must be maintained. Obtain liquid nitrogen, dry
ice or ice for cooling. !f none can be obtained, evacuate area.

{continued on back)
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FIRE

Small Fires: Dry chemical, CO,, Halon, water spray of regular foam.

Large Fires: Flood fire area with water. v

For massive fire in cargo area, use unmanned hose holder or monitor nozzles; if this is
impossible, withdraw from area and let fire burn.

if fire can be controlled, cool container with water from unmanned hose holder or monitor
nozzles until well after fire is out.

SPILL OR LEAK

Shut off ignition sources; no flares, smoking or flames in hazard area.
Do not touch or walk through spilled material.

Spills: Moisten material with water and place it into loosely-covered plastic or fiberboard
containers for later disposal.

FIRST AID

Move victim to fresh air.

In case of contact with material, immediately flush eyes with running water for at least
15 minutes. Wash skin with soap and water.

Remove and isolate contaminated clothing and shoes at the site.

Keep victim quiet and maintain normal body temperature.

. ’ . Wako V-70 Initiator
(Reprint of Guide #70, 1993 Emergency Response Guidebook'
B Page 2 of &
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EMERGENCY CONTACT NUMBERS

(A) SHIPPER: Wako Chemicals USA, Inc.

1-800-992-9256 or 1-804-271-7677
Mr. Jim Engel (home): 1-804-745-3356

Mr. Tokutaro Isobe (home): 1-804-739-8042

(B) CONSIGNEE(S): EVALCA

(O

(D)

11500 Bay Area Blvd
Pasadena, TX 77507

Tel# 1-713-474-1504

CHEMTREC (Chemical Transportation Emergency Center)
1-800-424-9300 (U.S., Hawaii, or Canada) |

From the State of Alaska, call collect: 1-202-483-7616
In the District of Columbia call: 1-202-483-7616
THE NATIONAL RESPONSE CENTER

1-800-424-8802

[In the Washington, D.C. calling area, the number is 1-202-267-2675]
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- Wako V-70 Initiator
Shipping Instruction Summary Checklist

The following items are to be initialled to indicate that they are understood and/or
completed. If there are any questions, they need to be answered before leaving the
.Wako Chemicals facility.

BOTH THE WAKO WAREHOUSEMAN AND DRIVER TO INITIAL:

1%/ - The transit temperature-15°C (< + 5°F) of the trailer is to be reached and maintained
for one hour before the V-70 is loaded into the trailer.

2. M Verify that the V-70 drums have FLAMMABLE labelling.
M Verify that the PLACARDS are placed properly on the trailer.
4, M Verify the drum count (DRUM COUNT: (’Q O ).

5. %@? Verify that the drums are secured in the trailer.

6. W Confirm the that Instruction packet includes a copy of the Transit Temperature Log,
the DOT Special Approval letter, the Material Safety Data Sheet, the Emergency
Response Guidelines, the Wako Emergency Contact Telephone Numbers, and the
Summary of Dry ice Locations.

THE DRIVER TO INITIAL:

It is understood that V-70 becomes very unstable and hazardous if its temperature exceeds
-5°C (+23°F). The transit temperature is set at -15°C (+5°F) to provide a safety margin.
Also, it is safe to store V-70 at temperatures {ess than -15°C (+5°F).

It is understood that Wako's requirements call for the operation of the refrigeration unit to be
checked at [east every two (2) hours, with the temperature being taken manually and recorded
in the log. The initial (loading) and final (when the trailer seal is broken) time and
temperatures must be recorded. Any differences (+ 5°F) between the "manual” temperature
and the continuous temperature display must be noted.

It is understood that once the trailer is sealed, it is to be opened only according to the specific
instructions of the designated person at Evalca. The refrigeration unit is to remain on at all
times, when the V-70 is in the trailer.

The designated person for this shipment is: s C((’E)Z VISR

malfunction of the refrigeration unit.

It is understood that your dispatch is to be contacted immediately if there are any other delays
. or problems encountered during transit.

The procedures describing when and how to obtain emergency cooling and/or dry ice in the
event of a malfunction in the refrigeration unit have been reviewed and are understood.

A

4. 7- /; it is understood that yo(.tr dispatch is to be contacted immediately should there be any
27
’ /z/g

Receiving hours at Eyalca aze 07:30 - 12:00 & 12:30 - 16:00.
/;j /;\ 4 §25-57

r's Signature Date
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Dry Ice Locations
Dallas: Fire Protection 358-3593
(Distributor for Liquid Carbonic 637-2577)

American .Ice 748-9396

The Following Cities Have Dry Ice Facilities:
(If alternate route is taken, check major cities along route for dry ice facilities.)

Memphis, Tennessee
Knoxville, Tennessee
Chattanooga, Tennessee
Washington, D.C.

CARDOX
Borger, TX

Automatic Fire Control
Oklahoma City, Oklahoma

NOTE: DRY ICE MAY BE PURCHASED AT MOST TRUCK STOPS AND OR
COLD STORAGE WAREHOUSE LOCATIONS.

0061045




001046



MALLINCKRODT

Material Safety Data Sheet

Matlinckrodt provides the information contained herein in good faith
but makes no representation as 10 its comprehensiveness or accuracy,
Individuals receiving the information must exercise their independent

judgment in determining its appnopnalcncss for a particular purpose,

MALLINCKRODT MAKES NO REPRESENTATIONS, OR
WARRANTIES; EITHER EXPRESS OR IMPLIED, OF

Malhnckrodt Ine. Scienct Products Division, P.O.BoxM Paris, KY 40361

MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE WITH RESPECT TO THE INFORMATION SET
FORTH HEREIN OR TO THE PRODUCT TO WHICH THE
INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT
WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING
FROM USE OF OR RELIANCE UPON THIS INFORMATION,

Emergency Telephone Number: 314-982-5000

SODIUM HYDROXIDE 5.0 AND 10.0
NORMAL VOLUMETRIC SOLUTIONS

Synonyms: Cau:hc soda solullcm todlum hydroxdde liquid
Formula CAS No 1310-73-2

Molecular Welight: 40.00 o
Chemical Formula: NaOH (solutions, 1040%)

Hazardous Ingredients: Not applicable,

E SURES
DANGER! MAY BE FATAL IF sw.«u,owm
CAUSESSEVEREBURNS. ..

Do not get in cycs on skin, or on clo(hlng,

Avoid breathing mist,

Keep container closed.

Wash thoroughly after handling.

Use with adequate ventilation.

This substance is clnssnr cdasa POISON under the Federal Caustic
Po:son Act ,..‘

EMERGENCY/ FIRST AID

I mllowcd do NOT induce vomllmg Give large quantities of
water. Never give anything by mouth to an unconscious person. Call
a physician immediately. In case of contact, immediately flush

skin or eyes with plenty of water ror at least 15 minutes. In all

cases call a physician. :

SEE SECTION S. ’

DOT Hazard Class: Corrosive Material

P

E Physical D

Appearance: Clear, colorfess solution,

Odor; Odoricss,

Solubility: Miscible with water.

Boiling Point: Not applicable.

Meclting Point: Not applicablc.

Specific Gravity: 1.1-1.2

Vapor Density (Air=1): No information found.
Vapor Pressure (mm Hg): No information found.
Bvaporation Rate: No information found.

SECTIQON 2 Fire and Explosion Informntion

Fire;
Not considered to be a fire hazard,

Explosion:
Not considered to be an explosion hazard. May cause fire and
explosions when in contact with incompatible materials.

Fire Extinguishing Media:
Use any mearis suitable for extinguishing surrounding fi fire..

Adding water to caustic solution generates large amounts of heat.

Special Information:

In the event of a fire, wear [ull protective clothing and
NIOSH-approved self-contained breathing apparatus with full
facepicce operated in the pressure demand or other positive
pressurc mode. Water spray may be used to keep fire exposed
containers cool.

E Reactivi
Stability:

Stable under ordinary conditions of use and storage.

Hazardous Decomposition Products:
Sodium oxide at high temperatures.

Hazardous Polymerization:
‘This substance docs not polymerize.

Incompatibllities:
Acids, aluminium, tin and zinc metals .

N 4 k/Splil DI 1 Information
Caution! Floor and other surfaces may be slippery. Ventilate
arca of leak or spill. Clean-up personnel require protective
clothing. Contain and recover liquid when possible. Larger
Spills: absorb with vermiculite, dry sand, carth, or similar
matcrial for disposal as hazardous waste in 8 RCRA spproved
facility. Small spills can be ncutralized with dilute acid and
disposed of as non-hazardous waste. Reportable quantity (RQ)
(CWA Scc. 311): 1000 Ibs. sodium hydroxide.

Ensurc compliance with local, state and federal regulations.

iy

Effcctive Date: 04-00-89 Supersedes 11-06-85

£50T00

SODIUM HYDROXIDE 5.0 AND 10.0 NORMAL VOLUMETRIC SOLUTIONS
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Effective T 74-06-89 Supersedes 11-06-85 SODIUM HYDROXIDE 5.0 AND 10.0 NORMAL VOLUMLETRIC SOLU LIONS
k) '.‘ . ”
E Heglth H Informati B._FIRSTAID Ventllation System:
L : A system of local and/or general exhaust is recommended to kccp
A_W Inhalation: employze exposures below the Airborne Bxposure Limits. Local
: Remove to fresh air. If not breathing, give artificial exhaust ventilation is gencrally preferred because it can control
Inhalation: respiration, I breathing is difficult, give oxygen. Call a the emissions of the contaminant at its source, preventing

Effects [rom Inhalation of mist vnj from mild irritation to
scriout damage of the upper respiratory tract, depending on
scverity of exposure. Scvere pncumonitis may occur.

Ingestion:
Corrosive! Swallowing may cause scvere burns of mouth, throat,
and stomach. chen: scarring of tissue and death may result,

Skin Contact:
Corrosive! Contact of skin can cause lmm»on of severe burns
and scamn; with greater exposures.

Eye Cont:ct.
Corrosive] May cause irritation of eyes, and with greater
exposures, severe burns with possibly blindness resulting.

Chronlc Eprsurc: :
Prolonged contact with sofutions or mist has a destructive effect
upon tissues. -

Aggrevation of Pre-c:dstlng Condltlons‘

Persons with pre-existing skin disorders or eyc problems or
impaired respiratory function may be more susceptible to the
cflects of the substance,

physician.

Ingestion:

DO NOT INDUCE VOMITING! Give large quantitics of
water or milk if savailable. Never give anything by mouth to
an unconscious person. Get medical attention immediately.

Skin Exposure:

In case of contact, immediately flush skin with plenty of water
for at lcast 15 minutes while removing contaminated clothing
and shocs. Wash clothing before reuse. Call a physician
immediately.

Eye Exposure: )

Wash eyes with plenty of water for at least 15 minutes, lifting
fower and upper cyelids oceasionally. Get medical attention
immediately.

C. TOXICITY DATA

Sodium hydroxide: Irritation data: Skin, rabbit: 50
mg/24H Severe  Eye, rabbit: 50 mg/24 H Severe

(RTECS, 1986)

E lonpl Control M

Alrborne Exposure Limits:

-OSHA Permissible Exposure Limit (PEL):
Sodium hydroxide: 2 mg/m3 Ceiling

-ACGIH Threshold Limit Value (TLV):
Sodium hydroxide: 2 mg/m3 Ceiling

dispersion of it into the general work area, Please refer to the

ACGIH document, "Industrial Ventitation, A Manual of Recommended

Practices”, most recent edition, for details.

Personal Respirators: (NTOSH Approved)

If the TLV is exceeded, a dust/mist respirstor with chemical
goggles may be wom, in general, up (o ten times the TLV. Coasult
respirator supplicr for limitations. Alteratively, a supplicd air
full facepicce respirator or airlined hood may be worn,

Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab
coat, apron or coveralls to prevent skin contact.

Eye Protection:

“Use chemical safety goggles and/or a full {ace shicld where

splashing is possible. Contact Jenses should not be worn when
working with this material.  Maintain cye wash fbuntain and
quick-drench [acilitics in work area.

E N n ial Information

Keep in a tightly closed container. Protect from

physical damage. Store in a cool dry, ventilated srea away from
sources of heat, moisture and incompatibilities. Always add the
caustic to water while stirring; never the reverse.

BOCEO00PONPOPORPNICNIRRECOOCOPRPERCRRINETIOIEPCGOIOIPPRIOPACQRIRRTTS
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MALLINCKRODT

Material Safety Data Sheet

Mallinckrodl, Inc. Scicnce Products Division, P.O.BoxM Paris, KY 40361

EPRESENTA

Mallinckrodt provides the information contained hercin in good faith
but makes no representation as o its comprehensiveness or accuracy.
Individuals recciving the information must excrcise their independent
judgment in determining its appropriateness for a
MALLINCKRODT MAKES NO
WARRANTIES, BITHER EXPRESS OR IMPLIED, OF

rticular purpose.
ONS, OR

MERCHANTABILITY, FITNESS FOR A PARTICULAR 0
PURPOSE WITH RESPECT TO THE INFORMATION SET pey
FORTH HEREIN OR TO THE PRODUCT TO WHICH THE &
INFORMATION REFERS’ACCORDINGLY, MALLINCKRODT ¥
WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING @
FROM USE OF OR RELIANCE UPON THIS INFORMATION. Q@

Emergency Telephone’ Number: 314-982-5000

This Addendum Must Not Be

- Detached from the MSDS
Identifies SARA 313 substance(s)

&mefim or redistribution of the MSDS

must include a copy of this addendum
~ (Chem.Key: DROXI)

Product or Components
of Product:

SODIUM HYDROXIDE 5.0 AND 10.0 NORMAL
VOLUMETRIC SOLUTIONS codes: H382 H369 H385
The following percentages correspond one to
onc with the product codes given here.

Sodium hydroxide (1310-73-2) 10%, 20%, 40%

0 .

m

rigl Saf

D h

EGULATORY

e
ot
oy

Hazard Catcgorics for SARA
Scction 311/312 Reporting
Acutc Chronic Firc Pressure Reactive
X
SARA EHS Sext. 302 SARA Section 313 Chemicals CERCLA Sec.103 RCRA °
RQ(bs) TPQ(bs)  NamecList  Chémical Category RQ (ibs.) ~ Soc. 26133
No No Yes No 1000 No

SARA Section 302 EHS RQ: Reportable Quantity of Extremely Hazardous Substance, listed at 40 CFR 355.
SARA Section 302 EHS TPQ: Threshold Planning Quantity of Extremely Hazardous Substance. An-asterisk (*) following a Threshold Planning Qunnuty
~ signifies that if the material is a solid and has a particle size equal to or larger than 100 micrometers, the Threshold Planning Quantity = 10,000 LBS,

SARA Section 313 Chemicals: Toxic Substances subject to annual release reporting requirements listed at 40 CFR 372.65.

CERCLA_Sec. 103: Comprehensive Enviromental Response, Compensation and Liability Act (Superfund). Relcases to air, land or water of thesc hazardous
substances which cxceed the Reportable Quantity (RQ) must be reported to the National Response Center, (800-424-8802); Listed at 40 CFR 3024 -
RCRA: Resourcc Conservation and Reclamation Act. Commercial chemical product wastes designated as acute hazards and toxic under 40 CFR 261.33

Effectivc = 04-06-89 Supersedes 11-06-85 SODIUM HYDROXIDE -

-

AND 10.0 NORMAL VOLUMETRIC SOLUTIONS
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Mallinckrodt
Material Safety Data

Emergency Phone Number: 314-539-1600

Malllnckrodt provides the Informuls . Alned hereln in jpood falth but
makos no representation aa Lo {te comprenenalveness or aciurscy.
Individuala recelving this information must exercies thelr Independent

Judgment In determining Its apprupriatences for a particulir purpose,

Malllachrodt makes ne reproscaistions, of warmanties,.  1prese of
ImpUed, of seerchantabllity, Nineee for & particular purpe.  ith rospect (o
the Information set forth hereln o¢ Lo the product Le which the lufermatica
refers. Accerdingly, Malilackredt will net be responstble for damages
resuiting froen use of or rellance wpoa this informatloa.

I’O'FASSIUM PHOSPHATE MONOBASIC

PRODUCT IDENTIFICATION;

Synonyms: Phosphoric acid, monopotassium salt; potassivm
dihydrogen phosphate 7

Vormula CAS No.: 7778-71-0
Molccular Weight: 136.09
Chemical Pormula: KHL POy

sl larardous Ingredicnis: Not applicable.

‘PRECAUTIONARY MEASURES

sAs pant.of good Industrial and personal hygicnc and tafely

sprocedure, avoid sll unnccessary exposure to the chemical substance

“and ensure prompl removal [rom skin, eyes and clothing.

SRR SICTION 3.
DOT Hazaid Class: Not Regulated

TS0T00

SECTION 1 Physlcal Data

Appearance: White granular powder,

Odor: Odorless. -

Solubility: 22 g in 100 g of water,

Noiling Point: Not applicable.

Mcliing Point: Decomposes @ 400°C (252°17).
Specific Density: 2.34

Vapor Density (Air=1): No information [ound.
Vapor Pressure (mm Hg): No information found.

Bvaporation Rate: Nu information found,

SECTIQN 2 Flre and Exploslon Informatlon
Flre: '

Not considered to be & fire harard.

Exploslon:
Not considercd to be an explosion harard,

Fire Extingulshing Medla:

Usc any means sultable for extinguishing surrounding fire.

Specinl Informatlon:
Use protective clothing and breathing equipment appropriste lor
the surrounding lire, ’

Malllnckrod, Inc., Sclence Products Divislon, P.O. Box 800, Paris, KY 40361

SECTION ) Rengtivity Data
Stabiilty:

Stable under ordinary conditions of use and storage.

Haxnrdous Decomposition Products:
Possibly oxides of phosphorous of potassium at high icmperatures.

Hazardous Polymerlzstion;
This substance docs not polymerize.

Incompatiblilties:
No incompatibility dats found.

SECTION 4 Lenk/Spill Disposal Informution

Ventilate arcs or leak or spill. Clean-up penonncl may requite
protective clothing and respirsiory protection from dusi.
Spills: Sweep up and containenize for reclamation o disposal.
Avoid dust dispersal. T'race residuc may be {lushed 1o sewer
wilh Iarge amounts of water, Dlsposal: Whatever cannot be
saved for reclamation may be disposed In an approved wasle
disposs! facilty. :

[nsure compliance with local, siate snd lcderal regulstions.

e . L Y AL AT BN A R ] (‘”,V.,,'_l"_( ”R-"‘J{‘

POTASSIUM PHOSPHATE MONOBASIC
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Mallincxrodt
Material Safety Data

Emergency Phone Number: 314-539-1600
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Mallinckrodt provides the Informat. Ined hereln In gpood falth but
makes na representation as {a lla compr s .4nslvaness or serurscy.
Individuals receiving thie inforination must exerclse their Indepeandent
Judgment in determining its appropristensss for s particulnr purpose,

Mallinckrodt makes no representations, of warraaties, . Tpress of
Implied, of merchantability, fitnest foe a particularpurp . Jrespect la
Une information set forth hereln or Lo the product 1o which Ly iaformatioa
refers, Accordingly, Mallinckrodt will net be rospenaible for dasaages
reeulting from wse of or retlance wpoa thie lnformatioa,

Mallinckrod, Inc., Sclence Products Divlsion, P.O. Bo 100, Paris, KY 40362,

-

SECTION 5 Mealth Hazard Information
A. UXPOSURE /IIEALTH EFFECTS

Inhalation:
Dust may have a slightly acidic irritating ¢lfect on the nassl
and respirstory passages.

Ingestion:

Not considered particulasly loxic bul may cause gasiro-Intcstinad
upsct, potsible vomiting and diarthes If large amounts are
ingesicd, Can scquester calcium in the body,

Skin Contact:
No sdverse effects expected.

Eye Contact:
Mild icritant effccts due to lis scidic nature,

»~Chronlc Exposure:

«# Potassium phosphatc may scquester ealclum and causc calclum

phosphate depoxils in the kidneys.

Aggravation of Pre-existing Condltions:

Persons with impaircd kidney function may be more susceptiblc to

the clfects of the substance.

2S0T00

B._Fl

Inhalutlon:
Remove to fresh sir. Get medical attention for any breathing

dilficulty.

Ingestlon:
Give scveral glasses of waler 10 drink 1o dilule. If lurge
amounts were swallowed, get medical advice,

Skin Exposure;
Wash cxposcd arca with roap and water, Get medicsl advice il
irrltation develope.

Eye Exposure:
Wash cycs with plenty of water (or at feast 135 minutes, If
leritatlon develape, gt medical attentlon.

C TOXICITY. DATA

No LDS0/1.C30 information found relating 10 norinal
routes of occupations! exporure,

SECTION 6 Occupntional Control Mensurxs

Alrborne Exposure Limlis:
Nonc established.

(RTECS, 1991)

Ventllatlon System: :

In general, dilution ventilation is a satisfactory health hazard
control {or this substance, However, if conditions of vse create
discom{on 1o the worker, a local exhaust system should be
contidered.

Personal Resplrators: (NLOSU Appraved)

IYor conditions of use where exposurc to the dust is apparent,
dust/mist tespiralor may be wom. For emergencics, a
tclf-contained breathing sppsratus may be nccessary.

Skin  Protection:
Wear protective gloves and clean body-covering clothing

Eye Protection:
Salcty glasses.  Maintain eye wash fountain and quick-drench
facilitics In wark arca,

SECTION 1 Storage nnd Specinl Informption

Keep In a tightly closcd contalner, stored in s cool,
dry, ventllated area, Protect agalast phytical danuge.

0000000000000 00000 IvIentattittseeettecitesionesevsssnnessane

roriiM

Elfective Date: 05-09-91 Supersedes 08-13-85

POTASSIUM PHOSPHATE MONOBASIC
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MALLINCKRODT

Material Safety Data Sheet

Mallinckrodt, Inc.

Mallinckrodt provides the information contained herein in good faith
but makes no rcpn:scmauon asloits tompn:hcnsnvcncss or accuracy.
Individuals receiving the information must exercise their independent
judgment in determining its appropriateness for a particular purpose,
MALLINCKRODT MAKES NO REPRESENTATIONS, OR
WARRANTIES, EFfHER EXPRESS OR IMPLIED, OF

Science Products Division, P.O.BoxM Paris, KY 40361

"MERCHANTABILITY, FTTNESS FOR A PARTICULAR
PURPOSE WITH RESPECT TO 'THI INFORMATION SEV
FORTH HEREIN OR TO TH1I PRODUCT TO WHICH THE
INFORMATION REFERS, ACCORDINGLY, MALLINCKRODT
WILL NOT BE RESPONSIBLE FOR DAMAGEHS RESULTING
FIROM USE OF OR RELIANCL UPON ‘THIS INFORMATION.,

Emergency Telephone Nuimnber; 314-982-5000

ACETIC ACID GLACIAL
PRODUCT IDENTIFICATION:

Synonyms: Acclic acid, methanc carboxylic acid

Formula CAS No.: 64-19-7

Molccular Weight: 60,05
Chemical Formula: CH3COON

d1azardous Ingredients: Acetic Acid .Glaéfhl

PRECAUTIONARY MEASURES

DANGERR CORROSIVE. {IQUID AND MIST

CAUSE SEVERE BURNS TO ALL BODY TISSUE. MAY BE FATAL
1F SWALLOWED. HARMFUL I¥ INHALED. INHALATION MAY
CAUSE LUNG DAMAGE. COMUUSTIBLE.

Do not get in cyes, on skin, or on clothing.
“Avoid breathing vapor. '
“Keep container closed.
Use with adequate ventilation.
Wash thoroughly after handling.
Keep away from heat and flame.
This substancé is classified as a POlSON uudcr the Federat Caustic
Poison Act,

EMERGENCY/FIRST AID' .

In casc of contact, immediatcly Nush skin or eyes with pleaty of
water for at Jeast 15 minutes. ll’swnllowcd DO NOT INDUCE
VOMITING! . S

Give large qu.cmmcs ‘of walter of, mllk lf avznlal)lc Never give
nnythmg by mouth 10 2n unconscious pcrson I inhaled, remove to
fresh air. Il not breathing, give mlrctal resplrauon if

breathing Is dimcuu. pvc oxygen? In au cues calla

phyzician, .

SER SECTIONSS.

DOT Hazard Class:

Corrosive Material
R

¥50190

NFPA Ratings:

SECTION 1 Physical Data

Appearance: Clear, colorless liquid.

Qdor: Strong, vincgar-like.

Solubility: Infinile in water.

Boiling Point: 118°C (244°F).

Mclting Point: 16.6°C (62°F).

Density: 1.05

Vapor Density (Air=1): 2.1

Vapor Pressurc (mm Hg): 11 @ 20°C (68°F).
Evaporation Rate: 0.97

SECTION 2 Fire nnd Exploslon Information

Fire:

Combustible. Flashpoint: 40°C (1H"F) (closed cup).
Autoignition temperature: 427°C (800°F).

Fammable limits, in air, % by volume ot 100°C (212°F): lcl: 5.4;
uel: 16.0.

Explosion:
Above flash point, vapor-air mixtures are explosive within
flammable limits noted above,

Fire Extinguishing Media:
Watcr, dry chemical, foam or carbon dioxide,
be used 1o keep fire exposed containers cool,

Watcr spray may

Spectal Information;

In the event of a fire, wear full protective clothing and
NIOSH-approved self-contained breathing apparatus with full
{accpicce operated in the pressure demand or other positive
pressure mode. Water may be used to flush spills away from
exposurcs and 1o dilute spills to non-flammable mixtures. Vapors
can flow along surfuces to distant ignition sousce and (lush

back, Waler diluted acid can rcact with metals to form hydrogen
gas.

Health: 2 Pammability: 7 Reactivity: |

SECTION 3 Reactlvity Duta

Stability:
Stable under ordinary conditions of use and storage. Heat and
sunlight can contribute to instability.

Huzardous Decomposition Products:
When heated to decomposition may emit toxic gases and vapors such
as carbon monoxidc.

Hazardous Polymerizuntion:
Wil not occur.

Incompatibilities:
Oxidizers, chromic acid, sodium peroxide, aitric acid, strong
caustics, heat, flame.

SECTIO il Disposol Information
Ventilate and evacvate area.Clean-up personnel require
proteetive clothing and respiratory protection from vapors.
Allow only qualified personncl to handic the spill. If a leak

or spill has not ignited, usc water spray to disperse the

vapars and 0 protect men attempting 10 stop leak. Watcr may
be uscd 1o flush spills away from exposurcs and to dilute

spills 1o non-flammable mixtures. Contain and recover liguid
when possible. Absorb with vermiculite, diy sand, carih, or
similar materiul. Scoop up with non-sparking tools and placc 1n
a closed containcr, and dispose in a RCRA approved facility.
Do not flush to the sewer. '

Reportable Quantity (RQ)YCWA/CERCLA) : 5000 bs.

Linsurc compliance with locul, state and federal regulations.

oA s A

ACETIC ACID GLACIA,




Effcctive L

ACETIC ACID GLACTAL.

17-13-87 Superscdes (9-26-85
/'q -
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SECTION 5 Health Hazard Information

A. EXPOSURE / HEALTH BFFECTS

Inhalation:

Inhatation of concentrated vapors muy causc scrious damage 10 the
lining of the nose, throat, and Jungs. Breathing difficultics may
occur. Neither odor nor degree of l'g-rilalion arc adcquatc lo
indicate vapor concentration.

Ingestion; :

Swallowing can cause severe injury leading to death. Symptoms.
include sorc throat, vomiting, diarrhea. Ingestion of as little

as 1.0 m! has rcsulted in perforation of the esophagus.

Skin Contact:

Contact with concentrated sofution may cause scrious damage to
the skin. Blfccts may include redness, pain, skin burns. High
vapor concentrations may causc skin sensitization,

Eye Contact:

Eye contact with concentrated solutions may cause severe cye
damage followed by Joss of sight. Exposure to vapor may causc
intense watering and irritation to cyes.

Chronic Exposure: .

Repeated or prolonged exposurcs may cause darkening of the skin,
erosion of exposed {ront tecth, and chronle inflammation of the
nose, throat, and bronchial tubes,” *

Aggrevation of Pre-existing Conditions:

Persons with pre-cxisting skin disorders or eyc problems, or
impaired respiratory function may be more susccptible to the
effccts-of this substance.

850100

B. FIRSTAID

Inhalation:

Remove to {resh air. If not breathing, give artificial
respiration, If breathing is difTicult, give oxygen. Call a
physician.

Ingestion:

DO NOT INDUCE VOMTTING! Give large quantities of

water or milk if avaltable. Never give anything by mouth to
nn unconsclous person. Get medical attention immediately.

Skin Exposure:

In casc of contact, immediatcly flush skin with pleaty of water
for at Icast 15 minutes while removing contaminated clothing
and shoes. Call a physician.

Eye Exposure:

Wash eyes with plenty of water {or at least 15 minutes, lifting
lower and upper eyelids occasionally. Get medical attention
immediately. ’

C. TOXICITY DATA

Oral rat 1.D50: 3310 mg/kg. Dermal rabbit 1.D50;
1.06g/Kg. Mutation references cited.

(RTECS, 1986)

SECTION 6  Occupationnl Control Mensures

Airborne Exposure Limits:

-OSHA Pcrmissible Exposure Limit (PEL):
10 ppm (TWA).

-ACGIH Threshold Limit Value (F'L.V):

10 ppm (TWA); 15 ppm (ST1L).

Ventilation System:

A system of local and/or general exhaust is recommended to keep
employee exposures below the Airborne Exposure Limits. Local
exhaust ventilation is generally preferred because it can control

the emissions of the contaminant at its source, preventing

dispersion of it into the gencral work arca. Please refer to the

ACGIH document, *Industrial Ventilation, A Manuaj of Recommended
Practices*, most recent cdition, {or details, '

Personsl  Resplrutors: (NIOSH Approved)

If the TLV is exceeded a full facepicce chemical cartridge
sespirator may be worn, in gencral, up (0 300 times the TL.V or the
maximum use concentration specificd by the respirator supplicr,
whichever is less. Altematively, a supplicd air full facepicce
respirator or airdined hood may be worm.

Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab
coat, apron or coveralls to prevent skin contact.

Eye Protectlon:

Use chemical safety goggles and/or a full face shicld where
splashing is possible. Contact lenses should not be wom when
working with this material.  Maintain cyc wash fountain and
quick-drench facilitics in work arca,

SECTION 7 Storage and Speciul Informution

Keep in a tightly closed container, stored in a cool,
dry, ventilated arca. Protect against physical damage. Isolatc
from incompatible substances. -

99000000000 00000000000000000000000000000000300340430000000000
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American Intérnational Chemical
17 Strathmore Road
Natick, MA 01760

MATERIAL SAFETY DATA SHEET

COPPER ACETATE MONORYDRATE

H -—

_ o
AIC Product Codes: COPACE, COPACS
Revision Date: November 11, 1993
Emergency Number: Chemtrec 800-424-9300
Information Number: 800-238-0001
Synonyms: Cupric Acetate, Crystals of Venus
CAS #: 142-71-2
OSHA Hazardous Substance: Yes, moderately toxic
DOT Hazard Class:
Copper Based Pesticide, Solid 6.1
"UN #.2775, PK Group III
Keep away from food
I - ; /IDENTITY MATT
Copper Acetate, monohydrate X%
- AL CH
Boiling Point: Decomposes at 240¥C
Yapor Pressure (MM Hg): N/A
- Vapor Density (AIR=1): N/A
Specific Gravity (H20=1): 1.9
Percent Volatile by Volume(%):
Melting Point: 115° C
Evaporation Rate (Butyl Acetate=1): Not Applicable
Solubility in Water: 70g/L
Pagel of 3

0061057



Appcerance and Odor Blue green fine crystals with a sour (ﬁcch'c) odor.

pH: Solutions are acidic.

Flash Puint: Not Applicable

Flammable Limits: Not Applicable .
‘ Exunguishing Midia: Use medla that is appropriate to treat surrounding fire.
. Special Fire Fighting Procedum’ ' ‘

Use 'ﬁreﬁzhting procedure that is appropriate to treat surrounding fire.

Unusual Fire Explosion Hazard: None Known

Auto Ignition Temperature: Not Applicable

SECTION V_- REACTIVITY DATA

Stability; Stable under normal temperatures and pressures.

Conditions to Avoid: High heat, reducing agents

Hazardous Polymerization: Will not occur under normal conditions

Hazardous Decomposition Products:

] chzmposcs @ 230° C with formation of carbon monoxide (CO) and acetic acid.
SECTION VI - HEALTH HAZARD DATA

Route(s) of Entry: Inhalation: Yes Skin: Yes  Ingestion: Yes Eye: Yes
Health Hazards: Acute, LD - 50, Oral in rats - 0.71 g/kg ‘
éardnogcnidty:

Listed by ACGIH - *Yes *As copper (Cu) IARC-No NIP-No OSHA- No
Signs - Symptoms of Exposure: Mzay cause irritation to eyes, skin, and throat on contact.
N Medical Conditions Aggravated by Exposure: None Known
Emergency First Aid Procedures:

INHALATION: Remove individual from site of exposure to fresh air immediately.
Observe breathing, seek medical advice.

INGESTION: Drink water, do not induse vomiting. Consult a physician and show this
data sheet.

EYES: Flush immediatel{ with eyelids retracted with large quantities of water (for at
least 1S minutes) - Consult a physician.

SKIN: Wash off with soap and water,

Ccppa.Accwc Monchydrte | ' Page2 0of 3 '
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Steps to be Taken in Case Material is Released or Spiiled:

Review control measures first. Contain, Sweep, Of vacuum up taking care not to spread
or raise dust.

Waste Disposal Method: Dispose of in accordance to local, state and federal regulations.
Precautions to be Iakcn in Handling and Storage:

>

Avoid contact with skin, eyes, and clothing. Aveid breathing dust or mist. Use normal

personal hygiene and housekeeping. Store in cool dry -area away from other
mcompatib‘f‘iglmatexia]s.

SECTION VIII - CONTROI, MEASURES

Respiratory Protection Type: Wear NIOSH/MSHA approved respirator
Ventilation Requirements:

Ventilate as necéssary to eliminate dust from work area.
Protective Gloves, Clothing or Equipment Requirements: *

Use rubber or neoprenc gloves, protect face with chemical goggles. Normal work
clothing adequate to protect from contact with skin.

Work, Hygienic Practices:

" .

Keep_away from food and drinks, When using do not eat, drink or smoke. Dispose of

.

contaminated clothing and wash all points of contact afier using.

This information is given without any warranty or representation, It s believed to be
correct but does not clalm to be all fnclusive and shall be used only as a guide. American
International Chemical, Inc., shall not be held liable for any damage resulting from
handling or for contact with the above product. It Is offered solely for your consideration,
investigation and verification.

Copper Acciate Monohydrite Paga 3 nfd
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]n Hall Chemical ' -
m— Company

I\/IATERIAL SAFETY DATA SHEET

t ) SECTION | - IDENTIFICATION OF PRODUCT - =

|SRPLIER'S xmsw_ TERERGENCTY *sxsm xu@a -
H {2 RALL CHBHICAL COMPAXY ) ‘Lm BALL. mm. L
H _ s 1800/424-5300 - < 216/%44-85007, < . |
VICKLIFFE, O &4062-0200 T B
CUEXICAL NAME AKD SYRCNYKS ; TTRADE. KAVSS IS SRS,
- Kangense Acctate Tetrahydrate mﬂggim
BAZARDOUS MATERIAL DESCRIPTION & PROPER SHIPPING WAME (45CFR172.101) HAZARD CLASS (49CFR 172.101)
X/A %/A H
L . t
CHEXICAL FAMILY : s (PO UL
1 Orgaro Metatlies salts { MCo B30 ) oLl o0
. 1
iDATE TEIS FORM FREPARSD PREFARED 5T _ ] ICAS HMEER ) =
Sepresber 24, 1593 Jo GAKDH] ! &156-78-1 for M-Acetate Tetrshy.
_ H cr £35-38-0 for MN Acetare
. SECTION 11 - =ATRRDALS INGREDIEWTS :
YATERTAL OR COMPONENT D::.?AT;M EXPOSURE LIKITS
Contains aoproxe 22.5% Mangenese as . CSRAPEL. - S ms/m” 2s Mangenese

¥engancese Acetate Tetrahydrate ’ ACZIH TWA - 3 .-.x;/n3 s Mn for cdust and copourds (15%2-533

SEETION IIT - PEYSICAL DATA

VAP DEXS1iY CAIR=1) =

50 gm o4 Bt ot fn e 0l B g g on am0a ) S0 PO E O b B ad Be e g 54 84 00

L--....---..—- 0 an s ot pewy 0w ram m be m ey e h S o 0% o 20 o by o v e a e 0

SOILING POINT (TF) IVAPOR PRESSURE (& EG) IVAPC
K/A ¢ N/A } /A
M t
SULSILITY IR WATER ISPECIFIC GRAVITY (SATER=1) T IX TCATILE BY YOO
Solwele H 1.589 om/ec &267C ! N/A
H t
IAPPSARANCE AKD CCOR i IEYAPCRATION RATE
pzle pink crystals, slisht vimegar-like edor 1 K/A
- 3
SELTION [V ~ F1ET A8 EXFLCSIVE DATA
TLASH POIKT (METHOO USED) FLARMASLE LINS EL =

1]

1
Noo-flam=able H K/A

t

EXTINGUISHING KEDIA
Dry Chemical, &, Water Spray

SPSCIAL FIRE FIGHTING PROCENRES
Not a fire hazzrd, wear self-comtaired breathing azgeratis vfen large gqueniities are imvelyeds

Uk‘L’SJ-“L FIFE AND ZXPLCSION FAZARDS
Xere expacted

SECTION V -~ HEMTH AAZARD DATA

= PATIONAL BOCSRE LIKITS
Ses Section 11

P T L L L L P R L T o T

EFFECT OF OVERECPCSURE ]
Ey= - Kzy cause irritation o . - © L
skin - Prolonged or rcpea;e:: skin conteet =ay result in lecal conteet dersatitis. 5.;:- LT

lchalation - On acute exposure =2y catse sild rritation of uoper resp\raNc—y trect. For de.n*L please see
Section IX, Aditional Informatien.

Ingestion - Low orcer of toxicity by this route.

R Y I Ty P ey Y T Y L R L L LT

EMERGENCY AND FIRST AID PRDCBLR.:
Eye contscst irrigeze with water 3t lesst 15 mimtes. Corsult physician,
Skin contact - Rexve centacinated clething. Wash skin Sheroughly with scep and water.
Concult physician.
Iinhslation -.Rezcve to fresh sir. Mz2y sive oxygen. Corsult physician.
Accidental ingestion - Incuce vomiting if conscious. Corzult mhysician. : 00106
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: {UNSTASLE - - ICOMOITICKS 70 AYID. -

iSTASILITY ! i dorot orascTIte to dryness.

H . ISTABLE - STABLE LODER WOAL | - I )

H ! TESCERATURE_AMD PRESRRE | - :
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POLMMERTZATION |
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STEPS 7O BE TAKER IN CAST KA TERIAL IS RELES

3 Centain the spill. Pick wo 'ﬁe s,.xlt in an ercroved exntal ﬁer .:.' dispesal,
: S S SN A Yo .
: . . e o ‘e
IASTE DISPCSAL KETHD e F . e . T :
3 dispese in accordonce with Fccerat State and tocsl imxs. S "3
H .
H . Tar O |
} - . 2ot e T 1:
i : SECTION YII1 - SPECIAL PROTECTION IKFORMATION T e e
IRESPIRATORY PROTECTION (S?ECI:IC‘ Tvee) ' C ' e H
3 5= NICSK sporsved muzt:ry p.-o‘-v"mn whete au-x:ﬁ: leve -exposaee (AT o
- . - P— om — A . - “
{ H
IVEXTILATIOR 1] CCAL EXEAUST X lsPeCIAL = - o= T
H - \WECHANICAL (GEXERALY X " ICTRER Adeczzte tp maintzin belcow ex st o e i
IPROTECTIVE GLOVES . . : AEYE PRCTECTIN . . ST s e el .
H vear ruiber gloves to avoid skin cootact. ) Vear sossles where eye contact zzy ocmm. Y : i
: . H . e e e 1
} : 1.
1OTEER PROTECTIVE SSUIPKEXT. <o R TR ehmes s FRLO I v ed
H tesr protective coverall = g:.;:-:-aprwte ™ mx skin c:z-‘e-c‘ . < e m
3 Safery showers sd evewssh sta atiors should be crecers in work ares. S - Ceelr . 3
¢ SECTICN IX - SPSTIAL PRECAUTIONS R e s 4
IPRECALITION iC BE TAZEN 1IN "J-\-‘DLIXG ND STORIXG . . CelY . : 3
i Xzen contzirer slesed. Protect 2s2i irst physicesl &-a;z. Lvzid cont H
i A
1 o - : .2
1 . 3
M . " : -g.t
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Ayoid tresthing and e cnly m..h ezmte vent
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WAL IRFORMATION SE
term axoosure o irscluble form of Xerganese comoorts ==Y Produce caxezze To ontral Peryous «73‘::

b
e
-

<

Llors

sigglar To Parkinsen’s cisease. however, cssmn of centrsl mevOUS SYSTER ceczge have et been m;ﬁ‘eﬁ
in werkers exposed to soluble salis of Manganese. . . R
he ¥following toxicity ceta is from the Res zistry oF Tmxic fffects of Themical sutctances (168%-220:

pral Rat - LSgg 3730 =s/kg

Dgg = LeThst Seae 50, thet ocse rost [ikely 2 &8ss Sezth cf 36% of experioenzzl animals.

- .. -~

This product cntains MAKGAKESE COPORTS™ soxic Sexizl sbject o the s
of Supertuxd Azencbent and Resutherization Act (SARA) of 938, Sect i G

L U0 A SRV SO SR

and Commanity Right o&mAc’a&‘dm‘wux.Pw’Iﬂ_ L

.

This s:x:s‘:?.ﬁc-e is Lis;ed on ‘ﬁe u':m.. S.x:s x-::e Cm- =i }c' C’S:“J\, C.%e:;ml

-.oudu-l‘b---u..-n..-.--un.-n-ﬂn‘-..u-ﬁau-ﬂ 06 86 poas dh st B ok ok he b od avd 5004 s =m0 8o 86 0408 B b

o 2
- . -y
r .

1

vt

L3

b

- t

. - .

- - E

- ]

N ]

2. H

. RPN H

P |

{

)

1

)

]

t

1

- . !

- t

Information presenied hercin has been coxiled i T cCs cormicerec 1C be cepencdable end is scourate =d
- y ~ 3 -
.~

relizdle to The best of the cwle‘cc = belief of The Hall Tiemical Co., but is
Tne Lxxreny rskes no r«*rescﬁ iorn oF Lot rznTies, exsrwss o isplied.  dmiausi:
their ¢wn TCSTS.

001062



001063



R = e W = az
WM HEM . THID . SOITZTERLSD P s
ae Y75
s Oporn™= ‘
JATERTAL SAFETY DaTA SHEaT : CALCIUM ACETATE
be uzed to gampiyiwith OSHA 8 wuich Ide;c}?:er
card Communicaticr Rtandacd, Comgmon Kame lussed on
JQCFR 1810.- 1260,  S=zandard must = zad Yilzn)
consulted fer spe- *ir ra:n!atimnf.
STECTION I - G}h}nA lhrOhMATIDK
mnufacturer’s Namea -~ JARCHEY INULSTRIES, IXC.
~Address : - 1id WTLLEON AVENUFE
- WEWATRR | NJ Q7104
Fmergencv Telephaone . # - (2011 344-08500 Sscondary Tels - CHREMTREC
all - (2n1) 34d-0809 200Ny 424-2200

ther Informatiurs.

{8
-~
&~

Heurs a Dar
Date Prepared . - l');,el'.'\’ml)-:-!'t‘ 1, 14992
SECTION II-%-HAZARDGUS IN&:YDIE’T%JIDE“TITS
Hazardous ronpnnﬁrt( {chemfeal & common names) -
s Caleium Azmetaba is non hazsrdous
OSHA sectn | Ovher . t % CAS
PEL TLV ! Exyosure Limits ! (Optionul) Numbaer
*pot estublished. : : ! 62-34-4
T HMIS H~-1, ¥F-0, -7, *-2 "
T % Consider ACILGH TWA of 10mgla® for particulates hot otherwise classified
SECTION III - PHYSIGCAL & CHEMTCAL CHARACTERISTICS
Boiling Point t Uenoppenes 2t 160 degroas ¢
Specific Gravite-(H.o=1) : 1.8
Yapof-Densityfl%lr=l{ : Unlinoun Vapor Pressure {mnHg) @ N/A

Solubility in W&

' tax. 3 Anpraciahle
Reactivity in wateor " M/A
APrpearance & Odor.: ¥White sranules or Powder
Yelting POInt" Dﬁvompnxﬁa af. 160 degrces
SECTION IV - FIFF & kaxoaluw DATA -

Flash Point.: N/A--

Flammable Limita -
in Air by. Volumg

EL

-Lower NSA

-Ianition .
.—wperature ::N/A

ipecial Fire Fl*htang YProcadures

‘nusual Fire & Expl »Eive Hazar

R
"
n

Method t'sed : N/A
vEt.
Upver @+ Nga

Extinsuisgher
Modia :

Watlarp

I3
.

Cool Containers
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SECTION V — BHYSICAL MAZARDS (REACTIVITY DATA)

stability Urnstabie 1 conditicns

Gtabie t:x ) to Aveld @ N/A
. K ——— et »
Incompatability (Magarials to Avotd) @ N/A »
Hazardous Cecompositiion Froducts @ C&riaon monoxide
Hazardous Polymerization May QOccur: : } Conditions

wWill MNOT Qcour X to Avoid : H/&

SECTION VI ~ HEALTH HAZAPDS
1. Acute :”Irritdr1nn 2. Chronic :

Signs & Symptems of Exposure : Jrritation to skin, eyes oOr respiratcry tra:

Medical Cond1r1one Generas 11y Agarivated by Exposure -
: Irritation to skin, eyas oc raspiratory tract

Chamical -1isted fs-Carainagen or Fotantial Carcinogen ~

P N — =y

-National Toxicq?mgﬁfw Yes ’: I.AR.C. Yas T CSHA Yes
‘Program e TL N No ‘:X Monographs Mo t X Mo
Emergandy & First Ai1d Proceduras

: Femovas to frash.@ir, Tlush affecisd area with water. Saak msdical atte:
: for eys contaCT br ingestion.

TES OF ENMTRY -
7. Inhalat1an
2. Eyes
2. SKin
4. Irgestion

Possible with insuing irritation
-Passible with insuing irritation
o Posainle with insuing irritation
Possible with insuing irritation

LT Y
., te

4100 an Sest— o~

SECTION VII -. UPEG;AL PRECAUTIUNS AND SPILL/LEAK PROCEDURES

‘Pracautions-;o.g= takan in Handling & Storage -
: Keap in closed: dantainars - irn 4 dry place.
Othar Pracaubﬁbn i N/a

Steps to be - Takenriquase Material is Released or Spilled -

<z Shovsal to c1@ n:ebntainer and hold for disposal., Flush arga with water.
'Waste D1sposa1 Hethoda (Cansult Federal, Stata & Local regulations) -

: In: accordahcn w«mh all Fedaral, State and Local regulations.

SECTION vnr,--, _S‘PcG'I.AL. PROTECTION INFORMATION/CONTROL MEASURES

Rgspiratdrywprozeqtﬁbn : Use NICGSH approved respirator, if dusting occurs.

ventilaticn : - - Local Exhaust : If dusty
hanical” (uaharnl) : Epecial : /
~Castive G1aves ¢ Runbar or 8vYC
Eye Protection- 1 8afety glasses or goggles

Other prote t1«e c]otn.ng or eguivment : N/A

[
.

worK/Hyguen1c Pracfﬂﬁ 2% @ Good pearsonal hygiena.
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) AMCHEM, IHC. 9PT2TE6B1SY P.G2
TERIAL ‘EAFE»TY n'lTA' SdeJ' i CALCTIUN ACETATE
day be uzed ip oomplv with OSHA's Suichk TRAentifer
{azard Communissticn Standard, Common Name lus<d con
.29CFR 1810.1280. S=zandard muzt be 2nd Yiang
consulted for}gueaiﬂic regulatiany.
+ SECTION I GPA}RAL YNFORHATIOK
anufacturer’s: Name - JARCHEM TINDUSTRI®S, INC.
addresa : - A1 WILSON AVENUE
. WEWARKR, NJ  O7105
.Emergency - Telephonc g - {201) 314-0600 Secondary Tel# - CHEMTREC
Dther Infoxmat‘lan- CAlls - (2n1) 344-0800 ‘ (800) 424~230C
’ 24 Heurs a Ds;
Date Prepared i Decombay 1, 199
—M‘Iﬂ- -u—-'\‘-— o 8 WIS Ayt s Mameps taRh Py 8 Mew el @ 8 AR smm ) Gumene
SECTION IT. -—HlaARDuU“ INGREDIENTS/IDENTITY
Hszardous rompanent(g- {ehemical & common names)-
: Calr:ium"Ac‘-:;th:ft,;; ls non hazardous
OSHA- ACGTH Other A CAS
PEL TLY Exnposure Limits {Opticonal) Number
I o*not eSL“blx,hed : : ! 52-34-
: HMIS CH-1; F-0, R-d, BeR
't ®*Consider ACLGH TWa of 10mgla® for particulates not otherwise clagsified
SEZCTION III - PHY! Uo& CUHEMTCAL CRABACTIRISTICS
Boiling Point @ Denoppoenes 2t 160 degroas O
Specific Gravitey ~{H.C=1) + 1.5
\.z’oar Density :'(;51:>=41 } ¢ Unhnoun Vaper Pressure (mnHg) @ K/A
501"511’Lv in Water. : Srracianle
RGaCtiVltv in wator 1 M/A
;"’;Fbt-arance & OJC’P P White siranuies or powder
.ueltina bOIHt I),G_«'L‘unlp() sex si. 1ARQ degrees ¢
SECTION IV - F"I'R?_e;- & EXPLOSION DATA T
Flash : < fon
¥iash Point.: A .
h{A Method I'sed @ N/A
F}amrﬁ.a’blc Limiva.- LEL Rt
™ Alr by Volume Lower @ NAA Upoer : Noa
ERCEE 001065

CO~Ian1t1un

7‘eml»’eratar‘l:- - ‘N/A
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“Lec 2.¢:

1 Tire Fighting,
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‘TION V =~ PHYhICAL HA7ARD {REACTIVITY DATA)

Stab111ty Unstubne K } Congitions :
- Gtable: ( X ! to Aveid @ N/A
Incompatab111fy (Materia1a to Avoild) 1 N/A
Hazardous DeCVmpoa1t‘¢n Froducts : carban monoxide
Hazardoustonmerizﬁt1on May Occur : ] : Conditions
S w111 NOT Cceur +X i to Avoid @ N/A
- SECTION v1v~ HtAL&H HAaAPDS
1. Acute :”Irntnatﬂqn | 2. Chronic :

“8igns & Sympioms SFl&xposure : Irritation to skin, eyes or respiratory trac

Medical Cond?tfbns'General1y Aggrivated by Exposure -
: Irritation td skin, eyos or ragpiratory traci

Chemica1-1i~ted as“ﬁarcﬁnag@n or Potantial Carcinogen =~

———y

P

-Nationgal Tox.roiogy » Y&s !: I.A.R.C. Yas :
“Program .ok -ﬁg No l:X Monographs Mo i X

v

CSHA Yes
No

“mergsency -’ F\f:t Aid Proceduraes
Famova to frash.dwr. flush affectad area with water. Seek msdical atter

: for eys contact or ingestion.

ROUTES OF ENTRY --

_ 1, Inhajatinn [ Possible with insuing irritation
2. Eyeés i ‘Passibie with insuing irritation
2. SKin r.oPousgiolas with ihsuing irritation
4, Ingestion ¢ Possible with inauing irritation

N o p——

SECTION Vil - SPEGIAL PRECAUTIUNS AND SPILL/LEAK PROCEDURES

Precaut1ons to. Hc takan in Mandling & Storage -
¢ Keep in cToced Lanta1nsrs = 9ri A4 dry place.
Othar Pracaubnon% 2 N/A

Steps to be Taken N Case Material is Released or Spilied -
. Shovel to c1@°n Sontainer and held for dispecsal, Flush area with watsr
‘waste D1spo“a1 Hethrd" (Consult Federal, State & lLocal regulations) -
: In: afcordaﬁcn WUth all Fedaral, State and Loceal regulations.

_SECTION VIID. = BP:G&AL PROTECTION INFORMATION/CONTROL MEABURES

.

Respiratcry:ProLeqtibn : Use NIOQEH approved raespirator, if dusting occurs,

gnt11§tic§ : .1" Local Exhaust @ If dusty
Mechannca1~(u§hern7 : Enectal :
Froteective Glovas : ”

bar or =VC
ety grasses or Qoggles

24
Eye Protection: = .: sa
othing or ecuioment @ N/A

Other protectivs c]'

-, -ng-

s
.

‘York/Hygienie Prachtices : Good personal hygisne. 0610€6



