
APPENDIX VIII-A 

Environmental Requirements Applicable to 

EVOH Production Facility 



. 

interoffice Correspondence 

To: Y. Ozeki Date: August 31, 1992 

From: 0. W. Clark File: DWC-120-92 

Subject: ENVIRONMENTAL ASSESSMENT DATA Copies: Claggen, Ozeki, McHugh, Richardson, 
Suzuki, Tomita 

Attached is a listing of all applicable Federal and State laws which apply to the operation of the 
Pasadena plant. 

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

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

2. 

A. Acetaldehyde 
B. Ethylene 
C. Methanol 
0. Vinyl Acetate 

None of the above listed chemicals are released to any receiving bodies of water. They 
have been released as fugitive or point source emissions only. The total amount of 
hydrocarbon emission reponed in 1992 for the calendar year 1991 was 60,009 LBS. 

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. 

0. 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 allowed 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. 

0. W. Clark 

DWC/djm 

Attachment 



ENVIRONMENTAL LAWS AND REGULATIONS 
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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 III) 

Safe Drinking Water Act 

Resource Conservation and Recovery Act 

FEDERAL REGULATIONS: 

40 CFR Pan 50 
National, Primary and Secondary Ambient Air Quality Standards 

40 CFR Part 51 
State Implementation Plan Requirements 

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

40 CFR Pan 60 
New Source Performance Standards 

40 CFR Part 61 
National Emission Standards for Hazardous Air Pollutants 

40 CFR Part 81 
Air Quality Planning Areas 

40 CFR Part 110 
Oil Pollution Prevention 

40 CFR Part 112 
Oil Pollution Prevention 

40 CFR Pan 122 
NPDES Permit Program 
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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 Pan 302 
Designation, Reponable Quantities, and Notification Requirements 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 Pan 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, 179, 192 
Depanment of Transponation Regulations Dealing with Hazardous Materials 

TEXAS LAWS: 

Texas Clean Air Act 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Coastal Oil and Hazardous Spill Prevention and Control Act 

Hazard Communication Act 

Hazardous Substances Spill Prevention and Control Act 

Solid Waste Disposal Act 

Toxic Chemical Release Reporting Act 

Water Quality Acts 
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TEXAS REGULATlONS 

TAC, Title 25 

TAC, Title 31 

TAC, Title 31 

TAC, Title 31 

TAC, Title 31 

TAC, Title 31 

TAC, Title 31 

me 

-- 

me 

-- 

-- 

r 

Health Services, Pan I 
Texas Department of Health, Chapter 325 
Solid Waste Management 

Natural Resources.and Conservation 
Part III 
Texas Air Control Board 

Natural Resources and Conservation, Part IX 
Texas Water Commission, Chapter 305 
Consolidated Permits 

Natural Resources and Conservation, Part IX 
Texas Water Commission, Chapter 307 
Surface Water Quality Standards 

Natural Resources and Conservation, Pan IX 
Texas Water Commission, Chapter 309 
Effluent Standards 

Natural Resources and Conservation, Part IX 
-Texas Water Commission, Chapter 319, 321, and 323 
Texas Wastewater Treatment Regulations 

Natural Resources and Conservation, Pan IX 
Texas Water Commission, Chapter 335 
Industrial Solid Waste and Municipal Hazardous Waste 

THD, Water Hygiene Division, Rules and Reaulations for Public Water Svstems 
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TEIYXS AIR CONTROL BO- 

::cx wwrrnyeTaN PE. 
:!wmul 

5330~.23oEAsr 
A usn w. wwi 71723 

51 YbS1.5711 
:OHN C SWR 

Feoruary 22, !?89 

. . 
r. 2. II. Sananer 

;lanr Xanager 

uA*CU8 U. KEY, Y.O. 
JR0 9. WNLE.?k.O..?.E. 

HUBERT OXFORO. III 
~Iw*hi H. auarrau~ 

C. H. CIWEW 
UAW ANNE WYAn 

2eer :r. Sananer: 

‘.. - .=. -emt ke name nt 
Ioerati na ?erml: .T-F57f 
Ircyie3e Vinyl .C;conoi 'ssjns 

-1anr: 
?asadena, t-!arrir Count.: 
.J.ccount 13 20. tiG-izizL.Y - . 

y j ; - 13 -’ :s in resoonse.:o :/our permit zooiicarion 
: .7 e zroposed emnc7enx r3 ?erair: ?-Sf76. 

Form PI-I, concernina 
.;e u;dersiana that ::z:: ore: 

ZOSE :o debottlenecx :/our Phase i ?esins ?lanc. 

'ursuant to !?ule il5.5 of geaulation ii of -- 

=emt Z-9576 
bo4e 

is -ere~y menaea 
Texas Air Contry! Eoard 

in accorcance xith your oroooszi. 
?ziormation wil: :f incorooratec into -. Thi; 

tre 2 revised ezicsicn ailowaole 
,r,e existing permit file. 

table ana provisions paaes. 
Enclosed 

-!ease 
reT,urn the previousiy issuea table ana provisions pages to this office, 

iour cooperation jr: 
;ues:fons, please 

cLhis natter is aopreciated. 
contact :Ir. 

If you have f:rttier 
Johnny 'iermillion of cur Permits 3ivision. 

Sincerely, 

cc: :Ir. Herbert '.,'. 
;ir. Allison ii. 

::illiams, ;r., Zegional Cirector; kiouston 
Peirce, Director, 

Department, ?asaaena 
3arris County Pal lution 

Charles 0. Gessire, ii.O*, Director, Pasadena City Health 
Departmnt, 'asadena 

. \ 

Control 

000924.3 



: 
A. 

2. 

3. 

* *. 

5. 

zvaiers, zi ?letnoas - ;: snali ze :ne r~oS~~ofI5~;~ i it.4 .3f the 
golaef zi ::15 uefm7t 

. 
' 

equivaienc;; 2:' 
ta oe!nonstrare or 5therwlSe :dsilf*f the 

emsston control wtnoos, samoli-3 or o&r 
mt ss t on :fs:: fig yetnoas afla -on? tottq netnoas ;rsoosea as 
dlcernattres ;a :;eC5oas incicatec !? the grov~s;ons of rr,is 
permt t. 
5nali 

A'ternat:ve xtnoas snail se sooliec i~lr :n wrtting and 
;e 'Pvtewea an0 approveo 314 t.le Execuc:ve Gi-ect~r prior t0 

their 2se '7 C\llf'??ing any rezutrfznts of tn7s 3ermt:. 

jamoi inu ,qezutroments - if smoliq of s:acks cr :rzcess vents is 
rwglreea, :.?e nolaer of this ;emtt 7ust contac: :ne Jdality 
Assurance livision of the Texas ATr control Boara :TXX) prior to 
samoiiny :5 ontarn t?le proper zath 53rms ana procriures. The 
holder of --' -.ts Permtt is also resoonslbie iOr 2rOVlding sampling 
factlittes i,fla conaucting the San"" .dllng OperattOnS at his own 
expense. 

Aooeai - -“is 
- 3erntt ;;lay be dDDeaies ;;rrsudnc to ?Lie 123.81 of 
the rroceourai zules of the TX8 ana Cectlon 6.31 af tile Texas 
Clean Air zct. Fatlure to take S’JCn ioaedl c3ns:l::;es 3cceo- 
tance oy :r.e agplicant of all terms of tne permtt. 

Construct:cn t~ooress - Start ef c3nstructlon :Jqstructlon inter- 
wpttons excem days ana ccnoiet:on of ;onsIractlon snail 
Se reportea to tne appropriate recional office of :ne TX8 not 
later than 10 worlring days after Occurrence of the event. This 
provision snail not apply to ooerdting permits. 

Recordkeeotna - Information 
attng nours, 

an3 data concerning prcauctton, oper- 
sampling and moni tort ng data, if dppi ICable, fuel 

type and fJe1 sulfur content, if applicable, snail ze maintained 
in a file a: the plant site and made avdilable at the request of 
personnel from the TX8 or any local air pollution control pro- 
gram naving jurisdiction. The file shall be retained for at 
least two years following the date that the information or data 
is obtainea. 

?evi sea February 22, 1989 



: -. =ioinc, 'Jalves, PXIDS and Comoressors 2 Volatile Oraanic Cmoound -m 
Sew7 ce ~ YOC 1 

-7. 

2. 

f -. 

1T . 

G. 

3. 

lhese orovisions shall not apply .:) mere the VOC tias an 
aggregate pan:ial pressure or vabor pressure of less than 0.5 
osia az :OO*F or at maximum orocess operating temperature if 
less than lOOoF or (2) to piping and valves smaller than two 
incnes nani nai size. 

Construction of new and reworked piping, valves, pump and corn--.. 
pressor systems shall conform to applicable ANSI, 21, ASK or 
equivaient codes. 

14ew ana reworked underground Drocess pipelines in VOC service 
snail contain no buried valves sucn that fugitive emission 
'nonitorlng is tenaerea imbracticai. 

To the extent that gooa engineering practice wiTI permit, new 
and reworked valves and piping connections shall be so located 
to be reasonably accessible for.leak-checking during plant 
operation. 

ilew 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 10O'percent or more of 
the maximum operating pressure and adjustments made as neces- 
sary to obtain bubble-tight, leak-free performance. 

:lew 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-checkina for 
fugitive emissions at least quarterly using a VOC detectt5r. 

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 aesigned 
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 
tiork ing 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. 

Revised 
February 22, 1989 



-. 

J. 

K. 

Zamagec :r ;earting vaives, =' . .anges ana comoressor tnc tump 
seals fauna fc pe emitting ;/OC :'n excess Of 13,300 DSZV or 
founa ~1; visua; inspection to te -2aKing (e.g. ;ripp:no 
liauias, snaii 3e taggea ana repiacea or repairea. fiery 
reasonaole effort shall be made to reDair a leaKing cxmonent, 
as spectfiea ::. tnis paragrapn, within 15 davs after -,ne leak 
is founa. If zhe repair of a component woulh require a unit 
shutdown wnici: would create mre emissions than the reoair 
would erininate, the repair may be delayed until the next . 
scheduiea ShUtdOWn. A11 TeaKing components which cannot be . 
repairen until 
iaentif'ea ftr 

the unit is snut down for turnaround snail be 
sucn repair by tagging. 

at nis c:scretion, 
T'ne Executive Zirector, 

may reouire early unit tzrnarouna ?r other 
appropr:ate acr:ion based on the number ana Severity of tagged 
leaks anditing maintenance czrlng tne next turnarounc. 

The resuits of the requirea fugitive monitorina ana raintenance 
program snail pe made available tc the ExecutiGe i)i rector or 
his aes;gnateo representative upon request. Recoras snail 
indicara apprcoriate dates, Zest methods, results ana carrec- 
tive actions taken. 

Fugitive emission monitoring required by TACB Reaulation V, 
applica:' re.liew Source Performance Standard, Title 40 Code of 

an 

Federai Reguiatians Part 50 (40 CFZ 60) or an applicable 
iiationai Emission Standara for tiazardous Air Pollutants (40 
CFR 61; :ay Le used in lieu of Items G through d of tr,is 
provision. 

Revisea February 22, :OEg 



-. Ye total SslSSiOnS 2f air contaelnanzs frsn any of :ke.sources 
snail not exceeo t5e values statea on cne zttachea tmfe e!Xitled 
'E3lission Sources - "aximun Allowaole fzission Rates." 

2. This facility snail comply with ail rwui rements of Environmntal 
?rotection Agency Regulations on Stanaards zf Performance for New 
Stationary Sources promulgatea for VOC Emissions from the S;/nthetic 
Grganic Chemical Manufacturing Inaustry: 3istiltation Unit goera- 
tions ana Eauioment leaks of VOC in JO CFR 60, Subparts A, '81N and 
'IV. 

: ,A tafety relief */aives that discharce to :ne atmospnere oniy 5s a 
result of fire or failure of utilities are exempt from Generai 
=rovision ilo. 7, provided that eacn vaive is equipped with a WD- 
:;1re disc y!pszteam. .A Gressure gauge :?a11 be instai ;ed Der#een 
:ne relief vaive ana rupture aisc :3 ronltor disc intearit:l 
equivalent inetnoa approvea by the TACG snail be implekntea. 

3r an 
At7 

ieaking discs snail 5e replacea dt the earliest opportunity Qut no 
later than the next zrocess shutcown. 

1. The boiler snail be equipped with a staged fuel low nitrogen oxide 
;YO 
;i.lS 

) burner zr an aoprovea equivalent wnich will provide less than 
pound tlCx,'tlH Eta. 

2. The holder of :his cermit shall ireeo recorcs of the resin flow 
rates througn the aryers of eacn line iA, 2, IIA and I iB) ena the 
Tackaging silos in Dounds per day and t?e aaount of acetic acid 
aaded to eacn line in pounds per zay. ?ecords shall ke rzaintained 
af the acetic acid content of t?e resin at the outlet of tile No. 3 
Zryer for eacn iine and outlet ci the pacKaging silos as aetermined 
caily by an al)Droveo nethod. This data along with the flow rate 
information will be used to calculate a Gaily average pouna per 
hour acetic acid emission rate from the dryers and the downstream 
processing equipmnt for each line to aetermine compliance with 
Special Provision Ilo. 1. Sampling shall be conducted once each 
month and when the "types" of product are changed. The samole 
period shall Se for two consecutive days so as to reflect tsro daily 
average acetic acid emissions. Records shall be made available to 
representatives of the TACB upon request. 

c 
0. There shall te no visible emissions from the dryers (Phase i Emis- 

sion Points :!o. [EPNs] 2A through 2F2, 25A through 0, 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 II 
EPNs 72A through 72H, 73 and 74), dust collection vents ( EPNs 26 
and 76) or extruder hoppers (EPNs 27 and 77). 

Revised February 22, 1989 

L 
(jo(jj9-30 
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* . I:orage Tams 
d-6107 sfiaii 

,-51Gl througn !'-ji20, '-si2?, v-8104, l-SIG5 and 
ze routed to 

zestruction tff:'ciency. 
a flare with -0 iess tnan 98 percent 

3. Storage Tanks 1-5121.1, V-5121 ': .&, Y-5122 ana V-8106 shall be routed 
:o an acetic ;cia scrubber witn - 
zercent. 

an efficiency of no less tzan 95 

Jevisea February 22, 1989 
: 



Page 1 II/II SSIC SOII~ICES - I~AXIHII, :OWAIII 1 ltllS:lt (All!, ‘J/llh 

R-3576 I:t!v i sctl 2/22/11!J --.a.-. -me __^_. 

This table lists all sources of dtr COfltdfl~ifldfItS on dppticant’s propul’ty et~lttcd hy the fdcility c~,!r;;tt thy ttrrs 

pefml t. The emission rates shown dre those derived from informatlon suhmittcd as pdrt o’f the apol lcatiofl flIf. I)elltlII 
and are the ntaximwn rilter allowed for these facilities. Any prqmcd increase in clmis\toori rat es may re(t~llre ,)I\ 
appt {cation for d lmtli ficdt inn of the taci 1 tt ic5 cnver44 hy this f)ferm~ t. 

F--------- _-.---- - .-e---- k.l$-3NnNmAFi’f-DATA-- .-- 

7 I-- 

----..---- ._ _ . -.-..- ----.--- -- - .--- - - . .- . . . ---_-.--.-- _ __ -, 

EHt SSIDN HATES* 
EM1 SSION 
POlNT ID 

(1) 

SOUR CC NAME 
(2) ---mu--o- 

--- - .-. 
!A 
--.--- 
!B 
-- 
1Cl 
--__I_-. 
!C2 .----.-- 
10 
--_--. 
‘E 

‘F 
--- _. --. 
F2 

A 
- --- 
I3 . . . 
.-- 

- --_-.- 
A 
---- _. 
El 
-.-- 

-w-.-e 

_- 
t’tldsc t 

.---- .---. - .-- -... --- ..- 

:larc -- _ __-.-_ - . -. -.-.- ^ . _-- 
Irycr 1 1A ----__- - -. -- .-_.-e * -- 
Irycr I 2A -- --.. 
kyer I 3Al 

.----a-------- 
Irycr 1 3A2 -- --- --- -- 
lrycr I 111 __- -.-_ .-.. - _^_ -- ..-- _. 
trycr I 2U 

.-em-.--_- 
kycr I 3111 .-a-. _. .-h.. - . .- 
kyer 1 3112 -- -- -.-.- 
oagulation Vent IA c_ e-e .-.---we -..,_ _.-..- 
oagulat.ion Vent IU 
----_ -.---- -_ 
cetic Acid Scrubber I ----_-. * -.-_. _ 
hip-Hash Venl IA 

_-. 

-P-d -__. --.-. ..--.. .- - ._ 
hip L/ash Vent I[l 
--.- -.-_-A ..-_- -. -. -. - -. . 
ooliny Tower 1 
-e--m- - -_.-- ___ 

- im-[i-j’ -’ - 

f/ill1 

Fkl- s-e . 
2.97 --- 
0.29' --- 
0.14 ---- 
0.14 -- -.. 
2.97 -- 
0.29 ---- 
11.14 

iis -.-_. 
0.86 .---__ 
D.U6 --. .-. 
3.10 -_ -_. 

_.- _. 

-_.. 

I /Y 

IO. 13 -- .-- 
13.0 - -- - 

1.21 .-.---- 
0.62 _-..-- 
0.62 -e-e.. 

13.0 .----. 
1.21 --- - 
0.0% -. .-- 
0.62 ---- 
3.73 --.. -_ 
3.78 .--- - 
0.45 -._ . . 
:O.Ol 
.- -- -. 
0.01 
. . 
0.0 1 
.-_ -. 

---NOX(Q)-- 

l/Y 

. . . - t 

122 

- - 

- -- .-_. 

-- . -- 

- ..-... 

._-. 

-. - . . -. _ 

_ 

- --.- 

.- -.-. 

II_.._ 

-.- 

.- 

SOTpi)-- 

d/III~ 

0.110, --._-, 

-- 

- -- . . 

.- -.. 

-. 

.-- . 

.-- - 

- -.-- . 

-. . 

--. . 

- I 

-_. 

I IV 

OrI!! 

- 

. . 

11 /I ID 

(!.I!! 

_ _ 

O.IN . ..-. 

0.00 -- . - 

_. 
0.00 

0.110 em. .- 

. _. 

I/Y 

!!.!Jr, 

0.00 -- -- 

0.00 -_. .a.-- 

Jj.01 - . 

0.01 . . . . - _ . 
0.00 .* . . . . 

0.00: --*-..a 
0.111 I . . . . _ 

0.01 I e-e. -. 

_.. 

- - --. 

.- 

._ 

- - 

# /i III 

!!:!I? 

.-- 

-. -- 

. 

_. --. 

I 
(1) Entissic:n point identification - 
!z) Specific point source name. 

either S~WCI fit equipment tlesigndl ~OII II;. miss 1011 (mint n~~aher I~WI p III~ 1’ tcl~l. 

tar fugi t ive sources rrse area name or tit91 I Ive snurck’ narie. 
(3) .Volatile organic compounds as defined in tkneral Rules 101.1. ’ 
(4)gTotal oxides of nitrogen. . . 
(5)c~Sulfirr (Ii oxidc,. 
(6)@Particulate cotter. 

* I‘IIII 5s ION\ rates dre hrlSt!(t OII I III* 1111 tltwlclq 0lu’r~lt 1W.t 51 l~~!~lii It*. 

(7)&a‘ ther contaminants. Carbon monoxide 
(ti) t9,,g, t . 

tlrs /day Days/week - . _-- llcek s lyod r a-m*--. or tlrs;yedr ti/MI e--- 

Ive emissions are an :3t iiudte i~rily dwl *.II~III I II no1 IN! ( 00s ith*r rltl 4~*, J IIIJX lvnrltl ,I t IlMdlI tr’ ~‘11~1 ‘I’. 11111 t III’1 I . 
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EMI SSIL .iOURCfS - t+AXlHl~r. LOWABlt tIMlSSI(, IAllS !Jlllb 

EMISSION 
POINT ID 

(1) 

SOIIRCC NAME 
(2) 

---- 3fTi-mNmm~*~-oxT~~ .-.- - - . -- ---- - -.--- a _^__ __ . .___ _ . . .-_ -... . 

l---- 

-----..- -----..-- --..- _ __...____ __ 
EHISSION RATES' 

I’ 
-- ._ -- 

WC fq‘ - - 1 
-- ----- 

NOX -(q-- - 
.-_A - -- 

siF-75) 1 
I 

--- .---. 
3 
- ___-. _--t ..- 
1 
-.---- 
‘10 
!2A-HT-, ---. -. 
!3 
m----e- 
?4 
--.-- 
!5A 

!5Bl 
k-c --. 
!5B2 

!X - 
.---A- 
!501 .* 

!5D2 . 
- ..z ..-... 
!6 
----.. 
!I 
---,- 
!8 

I /Y II /Ill: 1 /v rl /IIll I /Y il /Ill{ I /Y H /i II: I I .I 

- . . . - - I -  -_ ^ . .  -  -  . - - . .  - - -  . -  . - 
Mastewatcr Pool I 2 c Ii0 
. .-.-e - _-_-. -- - - .- .-- 
Uoiler LOU 12.35 54.ou O.Ob II.;‘.I 0.44 I I .‘J32 J.09 I .I. !I i _ _-_ __- _-_- - - ---. I.-- - --.. - .-..._ .-. .- _ . . . ..- -. e -.- -._. . . . . . -- .-- -..__ . . . 
Fugitives - Phase I (8) 2.48 
-w- .- ----- I._ - -.- . _- _.. -- _ 
B Chip Silos 0.0-u 

.” . .._.. . . . 
6 0.024 

_-..___- -- -_-- ---- -. _.. - .- .-. . --- -.-. *.. . -r. . ^- . ._ 
5 Pelletizing Silos 0.01 3 0.06 
-_----_I -- .---.. ..-- - - ___- . .- - . . . . -.- - 
2 Packaging Silos ii. ii 2 0. n 1 
-_-II ___- - --.- . - -- -_.___.. -. -- ..--.. - - . . - _ . . 

iii 
e-e._ . 

Jrycr IlA - 12A I 0.006 
__--1__.-I- - . _----- -_. - -. _.- . - ._ . - - -. 

3rycr 12A - I2A l).Ol) i 
. .- _ -.-_ - . . . 

0.1)03 
..__-- ----- - . -__ -- -- _ __.- __ -- ._ _-- 

ii ,110 
..- .-.. 

dryer l2A - 13AZ 1 0.003 
--- --.--. -..--- .- -.--. _. _ -.__ -- - -.- --_- -_. .- . ..--e-e.. ._. - 
dryer IlB - I2B 0.00 I 0.006 
_,- -__.-. --.--_- -.- - ._ -- . . . . .- .-.- . w. . _ -._ - - . ..e-... . . . . ..-. 
Jryer 126 - I3Bl 0 .oo I 0.003 
-- 

-*-* 
-___ - - . . . - - ._- _ - _-.-. . ..~ . - - - . . . - a..- - -. - 

Iryer 120 - I302 n.on I 0.003 
____ -_.-__..e --- . . _ . . . 
Just Collection Vent I ~11.11 I 

.----.__. 
Ixtrudertlopper I 

_ ._ _ -. 
0.1t1) I. ., rJ,rli.J 

-. -_. .____ - -....- 
Giletizing Dryer 1 ~ -. ' U.UU~ / u.ouu 
---- ---- -- - -.-. . - . . -- - -.- . _. - _. . . .._ . -.. . . 

1) Emissicn point identification - 
12) Specific point source name. 

either spccl fit equipment designdtiou (li' ~!III~SSS~O~ point number fr*ot&t pl11t Illcln. 
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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 

b public. it is also a concern of manufac- 
4; 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 
fed 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 lo-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 Ptastics 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 “lumber.” 
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 recycled 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 different 
materials. 

While some public statements have been 
made to the contrary, EVAL Company of 
America has found that plastics used in 
multilayer containers, when reclaimed 
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, 
multimaterial, plastic containers is a fact. 

Recyclabifify Studies EVAL Company of America’s program packaging structures to those of monolayer 
I shows the feasibility of recycling multilayer, packaging and virgin resin. In these 

multimaterial packages by comparing the studies, the primary structural layers are 
physical property data of a variety of made from polypropylene, as is the virgin 
recycled multilayer, multimaterial resin to which they are compared. 

000938 
1 



Overall Results 

4- 

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 results of 
their study parallel 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 ‘5PP’ for polypropy- 
lene multilayer containers, in order 
to enhance recycling at their highest 
value.” 

The Blow Molded, 
Polypropylene Bottle. 

adhesive 
NOH 

adhesive 
process regrind 
.polypropylene 

3 
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EVALCA Study 
Procedures 

In the NALCA study, the properties 
comparisons were made on the following 
ma ter(als: 

Phase 2 

F 

l . 

Phase 1 
Muttilayer Sheet 

containing 5% by weight EVOH (EVAL@ 
E 105 ethylene vinyl alcohol barrier 
resin, 5 MI, 44% ethylene incorporated) 
and 4 wt.% adhesive, fabricated similarly 
to hot fill bottles, ground up and injection 
molded into test plaques 

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: 

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 8404ZJ polypropylene 
impact copolymer 

-3% multilayer regrind and 97% 
monolayer regrind 
-5% multilayer regrind and 95% 
monolayer regrind 
-10% multilayer regrind and 90% 
monolayer regrind 
-100% monolayer regrind 
-virgin polypropylene 

Combs and bookshelves were also molded 
from 100% multilayer materials 

I” 

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 

Phase 3 
Ketchup bottle process scrap (commercial 
multilayer bottles used to package 
Del Monte, Hunts and Heinz Ketchup). 
The combined scrap contained: 

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

-58% virgin random copolymer 
polypropylene 
-32% process regrind 
- 5% EVOH 
- 5% tie-layer resin 

Virgin polypropylene injection molded into 
test plaques 

This phase of the study can be subdivided 
for ease of organization as follows: 

IA-Homopolymer PP resin and sheet 
structural layers 

IB-Random copolymer PP resin and 
sheet structural layers 

lC-Impact copolymer PP resin and 
sheet structural layers 

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. 

i 

,. EVALCA Study The tensile strength (ASTM D 638); were measured, along with processability 

Results flexural modulus (ASTM D 790) lzod via spiral flow studies. In addition, blow 
impact strength (ASTM D 256) and heat molded bottle properties were determined 
deflection temperature (ASTM D 648) of frcm test,bottles made in Phase 3. See the 
the plaques made from various materials .Appendijc for tables of test results. 

3 
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Tensile Strength Figures 1 and 2 and Table 1 (Appendix) 
provide data on the range of tensile 
strengths, both at yield and at break, 
obtained on plaques formed from the 
multilayer sheet regrind fabricated from the 
three polypropylene grades in Phase 1 and 
from the retort bowl and ketchup bottle 
scrap regrinds of Phases 2 and 3. 

Multilayer (5% EVOH) regrind tensile 
strength at yield was only 1.2% less than 
that of virgin homopolymer PP; at break, 
the EVOH-containing plaque was 4.3% 
more. The plaque containing 30% EVOH 
had significantly higher tensile strength, 
measuring 18% more psi at yield and 27% 
more at break. 

This pattern was repeated when a PP 
random copolymer was used as the 
structural layer. The multilayer (5% EVOH) 
regrind tensile strength at yield was 6% 
higher than that of virgin PP. The variation 
at break was greater: about 12.5%. The 
plaque containing 30% EVOH exhibited 
significantly greater tensile strengths than 
virgin PP: 26% higher at yield and 82% 
higher at break. 

With an impact copolymer PP grade as 
the structural layer, there was little change 
in the overall pattern. While the actual 
numbers were of course different than with 
the other PP grades, the tensile strength 
of the multilayer (5% EVOH) plaques was 
slightly higher than that of virgin PP; 
the tensile strength of the 30% EVOH- 
containing multilayer plaques was 
consistently greater than that of virgin PP. 

In the Phase 2 and 3 studies incorporating 
commercially available multilayer 

containers, the tensile strengths of the 
regrind streams composed of 10% 
multilayer and 90% monolayer materials 
closely approximated the tensile strength 
of virgin PP, varying only 2-2.5% away from . 
the PP pellets’ measurement at yield. 3 

Tensile @ Yield Tensile @ Break 
b-1 
WW 
- 
SIOQ 
MOO 
+400 
4000 
Yoo 
- 
1yY) 
*400 
- 

Homopolymcr tmpact cop. Random Cap. 
Fig. 1 Random Cop. Homopolymw Impect COP. 

l Virgin PP l SWSEVOH 

A Mono Regrind + 30 wt% EVOH 

~ r‘i” ; Yield rnsi”; Break, 

- 
4400 
400 
0600 
,100 
1WO 
2400 
2000 

htultil4ycr Retor? Multikycr Retort 

Fig. 2 Yultilayer Ketchup Yultilrytr Katchop 

l Virgin PP 

AlOO% Multilayer 
Regrind 

l 5 wt% Regrind 

* 10 wt% Regrind 

Flexurai Modulus Flexural modulus, a measurement of the 
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). 

Flexural Modulus 

Homopdlymcr Impact Cop. Random Cop. 

flg. 3 Random Cop. Homopolymer Impact cop 

0 Virgin PP m 5 wt?k EVOH 

A Mono Regrind + 30 wl% EVOH 
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Flexural Modulus (cont.) 
Flexural Modulus 

Kpsl 
400 

too I ’ I I 

Multileyer Retori 
Container Rcgrlnd 

Multilayer Retort 
I 

Contsincr Regrind 
Multilayer Ketchup 

Fig. 4 Bottle Scrap Regrind 
ktultilrycr Ketchup 

8oltte Scrap Regrind 

0 Virgin PP 

A 100% Multilayer 
Regrind 

l 5 wt% Regrind 

* IO wt% Regrind 

Random copolymer regrinds containing 5% 
EVOH had 1% and 2% .flexural modulus 
levels about 7% higher than virgin PP, 
while regrinds with 30% EVOH were 
approximately 50% stiffer. Impact 
copolymer regrinds with 5% EVOH had 
flexural modulus measurements 16% and 
14% higher than virgin impact copolymer 
PP resins. Regrinds with 30% EVOH were 
55% and 50% higher, respectively. 

When the flexural modulus test was 
performed on commercial multilayer retort 
container regrind, which incorporated 
15% EVOH, measurements of the 10% 
multilayer/90% monolayer stream were 
slightly more than 3% higher than virgin 
PP. Reground ketchup bottle multilayer 
scrap containing 5% EVOH had flexural 
modulus readings about 8.5% higher than 
that of virgin PP. 

i 
r 

fzod and Gardner impact 
Strength 

Notched lzod impact strength, measured 
in f&lb/in. at 23”C, varied little between 
homopolymer multilayer regrind plaques 
containing 5% EVOH and virgin 
homopolymer PP. The same pattern was 
true for random copolymer samples. 
However, impact copolymer multilayer 
regrind with 5% EVOH showed a 28% ’ 
decline in Notched lzod impact strength. 
The multilayer regrind containing 30% 
EVOH showed a small increase in Notched 
lzod over virgin PP with the homopolymer, 
similar levels with the random copolymer 
and a 52% decrease with the impact 
copolymer (Figures 5 and 6, Appendix 
Table 3). 

R-lb/In 
lzod 

20 
. . 
1‘ 
I. 
12 
10 
. 
. 
. 
2 
0 

Retort Kclchup Retort 

Fig. 
Ketchup 

6 

l Virgin PP n 5 bvt% Regrind 

A 100% Multilayer 
Regrind 

* 10 M% Regrind 

. 

It-lb/h trod 

Fig. 5 Random Cop. Homopolymer Impact Cop. 

a Virgin PP m 5 wt% EVOH 

A Mono Regrind + 30 wt% EVOH 

Unnotched lzod impact strength, measured 
at -lS”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 lzod 
over that of virgin random copolymer PP, 
from 2.5 to 3.6 ft-lb/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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Izod and Gardner Impact When lzod levels for multilayer retort 

Strength (Cont.) container regrind were measured, a 
similar pattern emerged. Notched lzod 
measurements for the 10% multilayer/ 
90% monolayer regrind stream closely 

L’ approximated that of virgin PP. Multilayer 
ketchup bottle scrap in the same 
proportion exhibited a 12% increase in 
Notched Izod. Unnotched lzod levels 
decreased 45% when the 10% multilayer 
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 
run on the multilayer ketchup bottle 
regrind. At 23°C the Gardner impact level 
for virgin PP and the monolayer/multilayer 
combination regrind streams was the 
same; the 100% multilayer regrind stream 
showed a 13% drop. At -18°C the Gardner 
inpact strengths of the lo%, 20% and 
100% multilayer regrind streams were 
twice as high as those of virgin PP and the 
5O/o multilayer stream (Appendix Table 4). 

: i 3 

Heat Deflection Heat deflection measures the temperature 
at which a material “deflects” or bends 
under a specified load. The addition of 
5% EVOH to the regrind increased the 
polypropylene’s resistance to deflection 9% 
in the case of the homopolymer PP and 
27% in the case of the random copolymer. 
No significant change was seen with the 
impact copolymer. Similar results ( + 6%, 
+ 20%, + 3%, respectively) were also 
found with the 30% EVOH-containing 
regrind, when compared to virgin PP 
(Figure 7, Appendix Table 5). 

t-teat Deflection 
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Do 
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Homopolymcr impact Copolymer 

Fig. 7 
Random Copolymer 

0 Virgin PP m 5 wt% EVOH 

A Mono Regrind + 30 wt% EVOH 

Reground retort containers with 15% 
EVOH also exhibited heat deflections 
very close to that of virgin PP. Minimal 
differences resulted across all the 
proportions of monolayer and multilayer 
regrind streams when compared to virgin 
PP (Figure 8) 

66psi. c Heat Deflection 
es 
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.I 
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.a 
Fig. 8 Retort 

0 Virgin PP m 5 wt% Regrind 

A 100% Multilayer * 10 wt% Regrind 
Regrind 

Processability Spiral flow studies were performed at 
4OO”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. 

In all cases, the variation was negligible, 
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). 
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Processability (Cont.) Processability 
S~ifel Now (Inches) 

Processability 
Snlral Flow /Inches) 

btultilaycr Retort Multilayer Ketchup 
container Bottle scwp 

Fig. 10 

Yultlls cr Ketchup 
BottL Scrap 

Yultil*yer Relofl 
Conthler 

a Virgin PP 

A Mono Regrind 

m 5 wt% EVOH 

+ 30 wt% EVOH 

0 Virgin PP 

A 100% Multilayer 
Regrind 

m 5 w-t% Regrind 

* 10 WV% Regrind 

B/o w Molded Bottle The multilayer ketchup bottle scrap regrind Round bottles blown from virgin PP. Top 
Properties was also blown into 16-02. Boston Round 

bottles and subjected to top load strength 
load ESCR in the ketchup bottle regrind 
was more than twice that of the virgin PP. 

and environmental stress crack resistance It was also found that the addition of 4% 
tests. The ketchup bottle regrind exhibited of GF-20, a thermal stabilizer, improved 
approximately 35% greater top load the surface appearance of the reground 
strength (column crush) than Boston multilayer bottle (Appendix Table 7). 

I 

Conclusions The regrind control plaques fabricated in instead of relegating them to the low value 
the laboratory from known quantities and catch-all of “mixed plastics.” In other 
materials and the regrinds made from 
commercially available retort container 

words, a multilayer container with layers 
of EVOH bound to structural layers of 

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. 

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, 

This study adds to the growing body of 
evidence supporting the inclusion of 

enhancing their recyclability and adding to 

multilayer containers in the same recycling 
their already proven efficiency, economy 
and convenience as food packaging in 

stream as the predominant structural layer, their “first life.” 

Some Markets for 
Recycled plastics 

tr 
dGl!h 

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: 

Geotextiles Fiberfill 
Carpet face yarn Industrial strapping 
Carpet backing Non-food containers 
Drums/pails Trash cans 

Post consumer plastic waste is collected as 
a mixture of many types of plastics. Although 
it is 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 
“mixed plastics recycling.” High volume 
products that could be manufactured from 
mixed materials include: 
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Some Markets for Waterfront and water erosion control 

Recycled Plastics 
(cod) 

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

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

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. 

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 

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 recycfed mixed plastic waste would be 
consumed. Plastic pallets are long wearing 
and splinter-free. 

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

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 
available 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 multilayer 
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 multilayer 
bottle regrind 

Future phases of the study will look into the 
following: 

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

Phase 8: Investigation of the properties 
of various other multilayer 
packages, such as LDPUEVOH,’ 
PS/EVOH and LLDPUEVOH 

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

EVAL Company of America 
1001 Warrenville Road, Suite 201 
Lisle, IL 60532 
(708) 719-461 O’(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 
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Appendix. - .- : 
Table Y: Tensile Strengths of Polypropylene Resin and Monolayer and Multilayer Structures _ 

r Phase 
of Study 

_ 4 IA Homopolymer 

_- 
. .:.. ,_ 

IB Random Copolymer 
-: 

7C Impact Copolymer ‘. 
; 

2 Multilayer Retort Container Regrind 
s 

T 3 Multilayer Ketchup Bottle Scrap 
Regrind 

Tensile Strength Tensile Strength 
@ Break, psi @ Yield, psi - Structure 

Virgin PP :.I : ‘. 
Monolayer r&grind 
5 wt.% Multilayer regrind 
30 wt.% Muttilayer regrind 

. . . ‘.+.- _. :. - . wrginpp. . ..-= 

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

Virgin ‘PP ._. 
Monolayer regrind 
5 wt.% Multilayer regrind 
30 wt.% Multilayer regrind 

. 
Virgin PP 
1 OO”h Monolayer regrind 
100% Multilayer regrind 
97% Mona/3X Multi 
95% Mono/S% Mutti 
90% Mono/lO% Multi 

Virgin PP 4,020 
100% Multilayer regrind 4,330 
95% Mono/S% Multi 4,190 
90% Mono/lOOX, Multi 4,120 
80% Mona/20% Multi 4,190 . 

5,020 
5,030 
4,960 . 
5,940 

-..- 
.,.. 

- > . . . . _ ;‘-,. 

4.260 - 

3,640 
3,590 
4,210 
3,570 
3,560 
3,570 

4,460 : . L’- 
3,800 .’ . ::; .. 
4,680 :1 
We >‘...’ 

.___ . .._.. 

. - ;, :. _ 

-... .I 
f;.-e. . 

2,700 

_ 5,(,&o -“? ,,.,: y... 
. . .: ,.,lj. ‘: . . 

.3,230 :G... 
3,360 :.: 

3,400 ‘:‘:.. 4,920 
: 

1 . 2,120 

z540 . 3,m- :. 

3,050 
2,990 
2,840 . 

. 
moo . . 
2,520 
2,990 
2,710 
2,720 

_. . . 
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Appendix 
Table 2: Flexural Modulus of Polypropylene Resin and Monolayer and Muttikyer Structures 

; ase of Study Structure Fiexual Modulus 

& 

278 

275 . 

IA Homopolymer- 
. 

. 

18 Random Copolymer _ * 

. 
1 C I&ac* Copolymer. 

2 Muitilayer Retort Container Regrind 

‘dtilayer Ketchup Bottle Scrap 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 
Monolayer regrind 
5 wt.% Multilayer regrind 
30 wt.% Multilayer regrind 

Virgin PP 
100% Monolayer regrind 
100% Multifayer regrind 
97% Mona/3% Multi . 
95% Mono/S% Multi 
90% Mono/l 0% Multi 

Virgin PP 137 126 
100% Multilayer regrind f69 153 
95% Mono/S% Multi 146 133 
90% Mono/lo% Multi 149 135 
80% Mona/20% Multi I!54 139 

174 
172 
166 

201 
216 

249 

213 

Table 3: lzod Impact Strength of Polypropylene Resin and Monolayer and Multilayer Structures 

Phase of Study Structure Unnotched kod 
Q-1 8”C, 

IA Homopolymer Virgin PP 
Monolayer regrind 
5 wt.% Multilayer regrind 
30 wt.% Multilayer regrind 

ft-Win. . 
23 
2.3 
24 
4.0 

Flexural Mod&s 
20/o 
w 

251 
316 

163 
160 
774 
247 

183 
t8t 

184 
179 
189 

Notched tzod ’ 
@ 23”c, 
ft-lb/in. 
0.6 
0.5 
0.7 
0.8 



Appendix 
Table 3 Continued: lzod Impact Strength of Polypropylene Resin and Monolayer and Multilayer Structures 

18 Random Copolymer 

1 C Impact Copolymer 

2 Multilayer Retort Container Regrind 

3 Multilayer Ketchup Bottle Scrap Regrind 

Virgin PP 2.5 
Monolayer regrind 3.3 
5 wt.% Multilayer regrind 3.6 
30 wt.% Multilayer regrind 4.2 

1.5 
1.4 
1.5 
1.3 

Virgin PP 11 2.1 
Monolayer regrind 11 1.8 
5 wt.% Multilayer regrind 8.5 1.5 
30 wt.% Multilayer regrind 7.0 1.0 

Virgin PP 20 2.3 
Monolayer regrind 19 2.2 
100% Multilayer regrind 4.2 12 
97% MonoL3% Multi is 2.3 
95% MonofSOk Multi 13 2.3 
90% Mono/l 0% Multi 11 2.4 

Virgin PP 3.1 0.98 
Multilayer regrind 2.7 1.1 
95% Mona/5% Mufti 3.0 1.3 
90% Mono/l 0% Multi 2.7 1.1 
80% Mona/20% Multi 2.4 1.1 

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

Phase of Study Structure Gardner Impact Strength, 
ft-lb/in. 
@ 23°C G-1 8C 

a Virgin PP 180 2.0 
100% Multilayer regrind 157 4.0 
95% Mona/5% Multi 180 2.0 
90% Mono/lO% Mufti 180 ’ 4.3 
80% Mona/20% Multi 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 
5 wt.% Multilayer regrind 
30 wt.% Multilayer regrind 

Heat Deflection @ 66 psi, “C 
Homopolymer Random impact 

Copo!ymer Copolymer 
100 74 97 
105 81 97 
109 94 96 
105 89 100 

2 

c 

Virgin Py 88 
100% Monolayer regrind 86 
100% Muttilayer regrind 89 
97% Mona/3% Multi 88 
95% Mono/S% Multi 88 
90% Mono!lO% Multi 92 
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Appendix 
Table 6: Processability of Polypropylene Resin and Regrinds Of Monolayer and Muttilayer Structures 

L Zhase of Study 
1A Homopoiymer 

78 Random Copolymer 

lC Impact Copolymer 

2 Multilayer Retort Container Regrind 

3 Multilayer Ketchup Bottle Scrap Regrind 

Structure 
Virgin PP 
Monolayer regrind‘ 
5 wt.% Multilayer regrind 
30 wt.% Multilayer regrind 

Spiral Fbw, inches 
@ 400°F @45WF @ 500°F 
11.7 

3 
13.5 15.75 

11.25 13.5 1525 . 
17.5 13.0 14.5 
11.5 13.0 t4.5 

Virgin PP 9.5 IO.75 11.75 
Monolayer regrind 9.1 10.75 120. 
5 wt.% Multilayer regrind 9.25 10.5 . 12.0 
30 wL% Multilayer regrind 9.25 10.25 1125 

Virgin PP - f 0.98 1275 f4.5 
Monolayer regrind 1125 13.0 14.75 
5 wt.% Multilayer regrind 11.25 12.75 14.2 
30 wt.% Multilayer regrind 10.7 12.9 14.25 

Virgin PP 
Monolayer regrind 
100% Multilayer regrind 
97% Monol3% Multi 
95% Mono/S% Mutti 
90% Mono/lO% Multi 

11.0 . 12.75 14.75 
11.25 13.0 14.5 
12.5 13.0 1425 
11.25 13.0 14.5 
11.25 12.75 14.5 . 
11.25 1275 14.5 

Virgin PP 
100% Multilayer regrind 
95% Mono/S% Multi 
90% Mono/lO% Multi 
90% Mona/20% Multi 

10.25 13.5 
10.25 
10.25 
10.5 
10.5 

13.0 
12.75 
13.0 
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 
Ibs 

Top Load ESCR 
HrS #Failures I 

Virgin PP 
100% Multilayer regrind 
100% Multilayer regrind + 

4% GF-20 

46.2 130 6 
62.1 300 4 

56.7 2 
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Recvclincl Multilaver. Multimaterial Thermoolastic Containers, 

“Properties Comparisons, Study Phases 4, 5, 6 and 7.” 
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This publication is the second in a series 
by EVAL Company of America 
(EVALCA),’ reporting the results of 
ongoing studies on the recyclability of 
multilayer plastic containers with an 
ethylene vinyl alcohol (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. 

COtllmOn Abbreviations ASTM - American Society for Testing and 

Used in this Study 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 Polyethylene 

UDPE - 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) 

v Evalca Study 
Procedures 

The tensile strength (ASTM D 638); 
elongation (ASTM D 638); flexural 
modulus (ASTM D 790); lzod 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 molded Boston Round bottles 
made from blends of virgin HDPE and 
KBR; HDPE PCR and KBR; and 
multilayer 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 
results. 

Property comparisons were made on the 
following 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 oz. 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 95% virgin HDPE 
- 5% KBR and 95% HDPE PCR 
-10% KBR and 90% virgin HDPE 
-10% KBR and 90% 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 Quantim Che$cal Corporation and Kuraray Co., Ltd. 

“Published by and available from EVAL Company of America, October, I 990, I OOI Warrenville Rd., Suite 
201, Lisle, IL 60532-1359 or Ouantum Chemical Cowratiorr. 11500 Northlake Dr., Cincinnati, OH 45249. 
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Phase 5: Blends of Multifayer nay 
Process Scrap and HOPE 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 
- LOPE 
- 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% HOPE PCR 
- 5% multilayer scrap and 95% 

HDPE PCR 
- 10% multilayer scrap and 90% 

HDPE 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 
- LOPE 
- 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 HOPE 
- 100% mu&layer scrap regrind 
- 5% multilayer scrap and 

95% virgin HDPE 
- 20% multilayer scrap and 

80% virgin HOPE 

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 
- 5% multilayer scrap and 

95% virgin PP 
- 20% multilayer scrap and 

80% virgin PP 

Properties of each test specimen were 
compared. 

3 

3 

Overall Resulfs 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 HOPE is the most com- 
monly recycled plastic, food processors 
concerned with the recyclability of their 
packaging - particularly since this is a 

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. 

3 
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Discussion of Test Because Phases 4 and 5 both deal with concern the commin&ng of PS- 

Results the addition of multilayer, multimaterial 
containers to HOPE PCR, the discussion 

COntaining mUMayer containers with 

f” of their results was combined to facilitate 
more commonly recycled materials (i.e.; 

comparison. Phases 6 and 7 both 
HOPE and PP) and the discussion of 

&A’ 
these phases was combined, as well. 

Phase 4: Blends of KBR and virgin HOPE 
Blends of KW? and HDPE PCR 

Phase 5: Blends of HDPElEVOHllDPE and HDPE PCR 

f 

Figure 1: Tensile Strength at Break and at Yield (ASTM D 636) 

A-Vugin F-HOPE F- HOPE PCR A-Vtrgin F-HDPE F-HOPE PCR 
HDPE PCR S-S% Scrap HDPE PCR S-S% Scrap 

f&nds 
B-2s. KBR G.270 K6R T-10% Scrap B-2% KBR G-290 KBR 
C-596 KBR 

T.lO% Scrap 
H.5% KBR U-20% Scrap C-5% KBR H-5% KBR 

O-10% KBR 
U-20% Scrap 

1.10% KBR 0.10% KBR 610% KBR 
E-25% KBR J-25% KBA E-25% KBR J-257; KBR 

HDPEEVOH’ 
Blend KBR.HDPE KBR: HDPE LDPE: HDPE KBR: HDPE KBR: HDPE HDPE:EVOH 
Componenls PCR PCR PCA LDPE: HOPE 

Tensile strength is the resistance of a 
material to being pulled apart. The 
addition of KBR (Phase 4) to either virgin 
HOPE or HDPE PCR appeared to have 
no significant effect upon tensile strength 
at break at the 95% 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 
multilayer 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 BreBk ahd at Yield (ASTM 0 638) 

Elongation at Break Elongation at Yield 

125 

0 
A-Virgin F-HDPE F-100% PCR A-Virgin F-HOPE F-HOPE PCR 
HOPE PCR HOPE HOPE PCR S-5% saap 
8.2% KBR G-2% KBR S-5% scrap B-203 KBR G-2’% KBA T-10% Scrap 

Blends C-S% KBR H-S% KBR T-10% Scrap C-5% KBR H-S% KBR U-20% scrap 
D-10% KBR I-10% KBR U-20% scrap D-10% KBA I-10% KBR 
E-25% KBR J-25% KBR E.25% KBR J-25% KBR 

Blend KBR:HOPE KBRHOPE HDPEIEVOHI KBR: HOPE KBR: HOPE HOPE’EVOtil 
Components PCR LOPE: HOPE PCR LOPE: HOPE 

PCR PCA 

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 

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. 

elongation at break at the 95% 
confidence level. Declines ranged from 
38% for the 5% KBR blend to 66% for the 
20%:80% KBRvirgin HDPE combination. 
However, elongation at break for the 
blends of KBR and HDPE PCR showed 
no significant difference at the 95% 

When the HDPE/EVOH/LDPE tray 
regrind blends were compared to HOPE 
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) 
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S-S% Scrap 
T-IO% Scrap 
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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 HOPE PCR 
resulted in no significant changes in this 
property. 

significant at the 95% confidence level. 
The 10% KBR:90% HOPE 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 O-6% from the control. 

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

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. 

1T 

Figure 4: lzod Jmpact Strength (ASTM D 256, notched @ 23°C) 

ft. -Ibsh. lzod Impact Strength 
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I- 
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5 0 F 
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=HiJ 

t 
0 

A-Vtrgm F-HOPE F-HOPE PCR 
HOPE PCR S-S% scrap 
8.2% KBR G-2% KBR T-l 0% Scrap 

Blends C.So/o KBR H-59, KBR U-20% Scrap 
D-10% KBR I-1 0% KBR 
E-2591. KBR J-25-4, KBR 

Blend KBR.HDPE KBR. HOPE HOPE!EVOti’ 
Components PCR LOPE. HOPE 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 lzod 
might be acceptable. For 5-gallon 
cemen!,pails, the polymer chosen should 
have a much higher notched lzod 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 lzod values: 
they and the 100% virgin HDPE all 
exhibited “no break.” The 10% and 25% 
virgin HDPE blends had lzod values 

similar to those of the blends of multilayer 
KBR with HDPE PCF?: 4-5 e-lb/in. 
However, despite the small actual 
differences in notched lzod among the 
KBR:HDPE PCR blends, these were 
considered significant at the 95% 
confidence level. The 2% KBR:HDPE 
PCR blend l-ad approximately the same 
lzod value as 100% HOPE PCR. The 
lzod values of the 5%, 1 O%, and 25% 
KBR blends exhibited a 12% decrease in 
lzod from 100% HDPE PCR. 

In Phase 5, no comparison could be 
made because all KBR:HDPE PCR blend 
levels exhibited no break. 

000957 
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Figure 5: Gardner ImpAct Strength (STP 2223) 
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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 all the 
blends of multilayer KBR and HOPE 
PCR. The 10% and 25% blends of KBR 
with virgin HOPE had slight decreases in 
Gardner impact strength: 4.5% and 9%, 
respectively. The additionof HOPE/ 
EVOH/LDPE tray scrap to HOPE PCR 
also led to little variation in Gardner 
impact strength among the samples 
(Phase 5). 

Blow Molded Bottle Properties 
r 

:igure 6: Column Crush 
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Figure 7: Bottle ESCR (ASTM D 2561) 
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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 HOPE PCR resulted in no significant 
change in colur& crush at the 95% 
confidence level. Column crush did 
increase slightly with increasing levels of 
KBR blended with virgin HOPE. Bottle 
ESCR among the HOPE PCR blends did 

not change significantly. Again, there 
was a slight significant difference in the 
blends of virgin HOPE 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 HOPE PCR or virgin HOPE. 

In Phase 5, the addition of HDPE/EVOH/ 
LOPE tray scrap to the HOPE 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. 

000959 
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Phase 6: Mends of PS/EVOH/LDPE and HDPE 
Phase 7: Blends of PSIEVOHILDPE abd PP 

c 

Figure 8: Tensile Strength ASTM D 638) 

Tensile Strength at Break Tensite Strength at Yield 
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M-lOO%Scrap M-l 00% Scrap M-100% Scrap M-100% Scrap 

Blend PS.‘EVOH’LDPE:HDPE . PS’EVOH? PS EVOH/ PSEVOH’ 
Componenis LDPE:PP LOPE: HDPE LOPE: PP 

In Phase 6, comparisons were made In Phase 7, blends involving the same 
among various levels of reground PS/ multilayer tray scrap used in Phase 5 
EVOH/LDPE multilayer tray scrap were compared to virgin random 
blended with virgin HDPE. Tensile copolymer PP. The blend of 5% multi- 
strength at break varied from an increase layer tray scrap and 95% PP exhibited a 
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. 

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. * 

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. 

0009&io 
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Figure 9: Efongation at Break and at Yield (ASTM D 639) 
Eiongaiion at Break Elongation at Yield 

A 

N 

.’ _ 

100’ 

50 

I : 

LM 
AK 

0 l.Y 
HOP 

Y 
A-Virgin HOPE N-Virgin PP A-Virgin HOPE N-Vcrgtn PP 

Blends 
K-5% Scrap O-5% scrap 
L-20% scrap P-20% scxap 

K-S% scrap O-5% scrap 

M-l OO%Scrap M- 100% scrap 
L-20% Scrap P-20% Scrap 
M-100% Scrap M-l 00% scrap 

Blend PSEVOH!LDPE:HDPE PSEVOH. PSEVOHl PSEVOH. 
Components LDPE:PP LOPE: HOPE LOPE: PP 

f Elongation at break for the blends of the 
multilayer PS/EVOH/LDPE tray scrap and 

rp 
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). 

9 

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. 

ooo%ia 



Figure 10: Flexural Modulus, 1% Secant (ASTM D 790) 

Flexural Modulus, 1% Secant 
psi 
300 

Blends 

Blend PSEVOH5DPEHDPE 
Components 

Both 5% and 20% additions of PS/EVOH/ of tray scrap, when added to PP in 
LDPE tray scrap to virgin HDPE resulted Phase 7, resulted in flexural modulus 
in no significant change in flexural results 12% and 36% higher, 
modulus results, although a sample of respectively. The flexural modulus of the 
100% of the scrap exhibited a flexural 100% tray scrap test specimen was 
modulus 88% higher than the HDPE almost three times that of the virgin PP 
control (Phase 6). The same proportions control. 
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Figure 11: Notched hod hTqIaCt Strength @ 23% (ASTM D 256) 
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I 

PSIEVOHI 
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% multilayer 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 lzod was only l/l 0 that of 100% 
virgin HDPE. 

When the PS/EVOH/LDPE tray scrap 
was added to virgin homopolymer PP 
(Phase 7), notched lzod values for all the 
blends and 100% multilayer did not vary 
much from that of the control. All of the 
samples tested exhibited low ltod levels, 
which is characteristic of PP 
homopolymers. 
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Figure 12: Gardner fmpact Strength (STP 2223) 
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The addition of the PS/EVOH/LDPE tray 100% scrap, a 99% decrease compared 
scrap to both virgin HOPE (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 

to the virgin HOPE 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.-lbs for the 5% and 20% blend levels. 
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Conchsions The results of these studies parallel 
earlier research done by EVALCA on the 

1 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, multilayer 
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 
HOPE PCR or virgin HOPE 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 lzod showed significant changes 
although the actual numeric variations 
were small. Blow molded bottle ESCR 
tests of the KBR: virgin HOPE 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 bottles can be effectively 
recycled in post-consumer HOPE streams 
when added in levels up to six percent in 
the production of new HOPE containers. 

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

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

Commingling HDPE/EVOH/LDPE blends 
with HOPE PCR (Phase 5) is a viable 
approach however, and it should be 
possible to recycle these materials into 
new HOPE 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 qecovery 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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Table 1: Tensile Strengths of Blends of Multilayer Contairrers and Virgin orPCRPo@me~ 

Phase of Structure/Blend Tensile Tensile 
Study Strength @ 

Break, Kpsi 

2290 
2240 
2200 -: 
2200 
2250 .- 

Strength @ 
yield, Kpsi 

3660 
3950 
3890 
3840 
3740 

4 

4 

5 

. 

6 

. . 

100% Virgin HOPE 
2% KBR: 98% HOPE 
5% KBR: 95% HOPE 
10% KBR: 90% HDPE 
25% KBR: 75% HDPE . . 
100% HDPE PCR 
2% KBR: 98% HDPE PCR ’ 
5% KBR: 95% HOPE PCR 
10% KBR: 90% HDPE PCR 
25% KBR: 75% HDPE PCA 

2260 3930 
2240 3890 
2160 3860 
2160 3820 
2coo 3620 

100% HDPE PCR 2360 - 
5% HDPE/EVOH/LDPE: 95% HOPE PCR 2570 
10% HDPUEVOH/LDPE: 90% HOPE PCR 2560 
20% HDPUEVOWLDPE: 80% HDPE PCR 2980 

$850 
3980 
3990 
4010 

100% HOPE 
. 5% PS/EVOH/LDPE: 95% HDPE 

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

2300 3950 
2930 4070 
3640 4000 
3460 4320 

100% PP 2410 3640 
5% PSIEVOWLDPE: 95% PP 2080 3760 
20% PSIEVOWLDPE: 80% PP 3380 3550 
100% PS/EVOH/LDPE 3460 4320 

Table 2: Elongation of Blends of Multilayer Containers and Virgin or PCi? Potymeffi 

Phase of Structure/Blend 
Study 

Elongation Elongation 
@Break, % @Yield, % 

4 100% Virgin HOPE 536 to 
2% KBR: 98% HOPE 470 11 
5% KBR: 95% HOPE 350 to.9 
10% KBR: 90% HOPE 230 10.3 
25% KBR: 75% HOPE 180 17.6 

4 4 00% HOPE PCR 126 10.8 
2% KBR: 98% HOPE PCR 200 to.9 
5% KBR: 95% HOPE PCR 230 to.9 
10% KBR: 90% HOPE PCR 146 to.9 
25% KBR: 75% HOPE PCR 766 77.6 

5 100% PCR HDPE 50.2 12.3 
5% HDPUEVOWLDPE: 95% HOPE PCR 38.1 121 
10% HDPE/EVOH/LDPE: 90% HOPE PCR 34.4 73 
20% HDPUEVOHILDPE: 80% HOPE PCR 29.1 11.4 

6 . 100% HOPE 783 9.9 
5% PS/EVOH/LDPE: 95% HOPE 

. 
24 8.7 

20% PS/EVOH/LDPE: 80% HOPE 14.7 6.3 
t 00% PS/EVOWLDPE 76.8 7.9 

* 

7 100% PP 762 13 
5% PS/EVOHfLDPE: 95% PP 76 72.5 

. 20% PSIEVOWLDPE: 80% PP 16 9.9 
100% PS/EVOH/LDPE 76 1.9 
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Table 3: Flexural Modulus, 1% Secant, of Blends of Multilayer Cpnta;neB and 
Virgin or PCR Polymers 

Phase of Structure/Blend 
stucty 

.- 

4 100% Virgin HDPE 
2% KBR: 98% HDPE 
5% KBR: 95% HDPE 
10% KBR: 90% HDPE 
25%KBR:75%HDPE : 

4 100% HDPE PCR 
2% KBR: 98% HDPE PCR 
5% KBR: 95% HDPE PCR .’ 
10% KBR: 90% HDPE PCR 
25% KBR: 75% HDPE PCR 

:; 

100% HDPE PCR 5 
5% HDPUEVOWLDPE: 95% HDPE PCR 
10% HDPUEVOWLDPE: 90% HDPE PCR 
20% HDPEEVOHLDPE: 80% HDPE PCR 

6 100% HDPE 
5% PSIEVOHADPE: 95% HDPE 
20% PSIEVOHLDPE: 80% HDPE 
100% PSEVOHLDPE 

7 100% PP 
5% PS/EVOH/LDPE: 95% PP 
20% PSIEVOHLDPE: 80% PP 

Plexural 
Modulus, Kpsl 

164 
169’ 
163 . 
153 
1s ‘.;; 

155 - : 
168 ~ ._. ‘.._ .:- 

161 
176 ‘-; 
164 -‘. 

: 
.. 146 

‘14.4 ‘..“’ 

142 
147 . . 

172 
160 
169 , 
324 
112 . 

125 
152 
324 100% PS/EVOH/LDPE 

Table 4: izod Impact Strength (Notched @ 23°C) of Blends of Multilayer Containers 
and Virgin or PCR Polymers 

Phase of Structure/Blend 
Study 

tzod Impact 
Strength, ft-lbs/in. 

4 100% Virgin HDPE 
2% KBR: 98% HDPE 

no break 

5% KBR: 95% HDPE 
no break 

10% KBR: 90% HDPE 
no break 
4.7 

25% KBR: 75% HDPE 3.7 

4 100% HDPE PCR 5.1 
2% KBR: 98% HDPE PCR 
5% KBR: 95% HDPE PCR 

4.9 
4.6 

10% KBR: 90% HDPE PCR 4.4 
25% KBR: 75% HDPE PCR 4.5 

5 100% HDPE PCR 
5% HDPEfEVOH/LDPE: 95% HDPE PCR 

no break 

10% HDPE/EVOH/LDPE: 90% HDPE PCR 
no break 
no break 

20% HDPUEVOHILDPE: 80% HOPE PCR no break 
100% Virgin HDPE no break 

6 100% HDPE 10 
5% PSIEVOWLDPE: 95% HDPE 4 
20% PS/EVOH/LDPE: 80% HOPE 1.5 

7 

100% PS/EVOH/LDPE 1 

100% PP 0.94 
5% PS/EVOH/LDPE: 95% PP 1 
20% PS/EVOH/LDPE: 80% PP 1.2 
100% PS/EVOH/LDPE : _ 1 
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Table 5: Gardner Impact Strength of Blends of Multilayer Containers and Wrgin 0~ i 

PCR Polymers 
_- : 
z E 

Phase of Structure/Blend 
4 

Gardner Impact Gardner Impact 
Study Strength, 

In.-lbt @23X 

4 100% Virgin HDPE 
2% KBR: 98% HDPE 
5% KBR: 95% HDPE ’ 
10% KBR: 90% HDPE 
25% KBR: 75% HDPE 

376 
312 . 
312 .. 
301 
286 , 

293 

Strength, 
in.-lbs @-18% 

N/A 
N/A 
N/A 
WA 
WA 

IUfA 
WA 
N/A 

. 

- 4 100% HDPE PCR 
% KBR: 98% HDPE PCR 

: 5% KBR: 95% HDPE PCR 299 

. 

, 

10% KBR: 90% HDPE PCR 
--_. 

298 
25% KBR: 75% HOPE PCR 

N/A 
- 291 WA . 

5 100% HOPE PCR 331 
5% HDPUEVOHRDPE: 95% HDPE PCR 

360 
312 

10% HDPE/EVOH/LDPE: 
368 . 

90% HDPE PCR 322 
20% HDPUEVOHUIPE: 

386 
80% HDPE PCR 328 376 

6 1000/o HDPE 296 
5% PS/EVOH/LDPE: 95% HDPE 

382 
183 

20% PS/EVOH/LDPE: 80% HDPE 
146 

21 
100% PS/EVOH/LDPE 

133 
4 4 

7 100% PP 360 
5% PS/EVOH/LDPE: 95% PP 

i-6 
39 

20% PS/EVOWLDPE: 80% PP 
2 

6 21 
100% PS/EVOH/LDPE 4 4.2 

Table 6: Blow Molded Bottle Properties of Blends of Multiiayer Containers and 
Virgin or PCR Polymers 

Structure/Blend Phase of 
Study 

Column Bottle 
Crush ESCR, 
Ibs Hrs, FSO 

4 

4 

5 

, 

iOO% Virgin HDPE 59.6 6.4 
20/a 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 

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

60.6 2.3 
61.7 4.2 
62.7 4.5 
63.6 5.8 
63.6 6 

100% HDPE PCR 
5% HDPUEVOH/LDPE: 95% HDPE PCR 
10% HDPUEVOWLDPE: 90% HOPE PCR 
20% HDPE/EVOH/LDPE: 80% HDPE P-CR 

53.7 5.2 
55.5 5.8 
57.4 6.4 
52.9 6.2 

‘. -_ 
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MOLECULAR WEIGHTS OF EVAL@ RESIN 

December, 1995 
Kuraray Co., Ltd. 

Grade Name 

F104 
LlOl 

L104 

Molecular Weights*3) 

Mw*‘) fi*” 

41,800 15,700 

49,900 20,400 

40,100 15,200 

*l) Mw : Weight Average Molecular Weight 
*2) Mn : Number Average Molecular Weight 

*3) Measurement Method : GPC 
*4) Measurement Conditions : 

Apparatus: ALC/GPC-15OC (Waters Associates, in U.S.A.) 

Column: Shodex Column (Showa Denko Co., in Japan) 
HFIP-806P: 8 $I X 50 mm-one column 
HFIP-806M: 8 4 X 300 mm - one column 

Tempeature: Column 40 “C, Injector 40 “C 

Solvent: HFlP + 20m M Sodium Trifluoroacetate 

(HFIP=1,1,1,3,3,3-hexafluoro-2-propanol) 
Concentration: 0.05 wt/vol% 

Injection Amount: 200 u,l 

Flow Rate: 1 .O ml/mm 
Detector: RI (Sensitivity= -32, Scak20) 

Standard Polymer: Poly(methyI methacrylate) 

00097% 



APPENDIX IX-A 

Material Safety Data Sheets for 

Substances Used in the Production of 

EVOH Copolymers 
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_ k!!TERIAL SXETY DATA SiiEET 

VINYL ACETATE KONOMZR / 

?"SDS No. 9630 
Issue Date XX 06, i995 

EERGENCY NUX3ZRS : 
Qu- (713) 479 -2873 

CXEl-iTREC (800) 424-9300 

3RODJJCT INFOR??ATION: 
?RODUCT A.?PLICATIOSS (600) 543-54013 
FEGGiiTCRY (SDS 1 (513) 530-4051 

iXODGCT : ax (ml ; vinyl Acetate Kxcner 

s ‘:?ioh-L-?s : Vinyl XceCaie; Ethenyl ACStZ;F3: ACetiC AC1 'cl. :*;ir*,v1 _ - Ester; 
Vir-yl ACetZie, ir5ibited; Acetic Acic?, Zthenyl Ester; 
I-~cetoxyethylene: Ether.yL Etkazzate 

us RN: 108-05-4 

.~;:.g,~si~;;:: XOMIXAL % ?EL/TL-3 
_-em---m-------- ------ ---------------__-_----- .-_________-___-__-_----- 

> 99.9 PELi (See Secticn IV) 

008979 

. . : . . 



Quantum Chemical Company 
ISSlJE IjATE: uX.U 06, i995 Page 2 of 8 

Troduct h'o. 9630 VIFfL ACETATE tiGxC=R 

SECTION II - iP;GZZ3IS~TS (continued) 

.TLV-TWA: 10 ppm 
TLV-STZL: 15 PFZll 

Hydroquinone (123-31-9) is added as a polymerization inhibitor at a level of 
3-17 ppm, as specified.. See Section XII. 

SECTION III - ZALi'ii IN?O2HATiON 

I-XHALATION: Eespiratory irritation may occur above 4 ppm in sensitive 
individuals and generally above 20 ppm. Other acute effects of 
overexposure may include headache, dizziness, nausea, weakness and 
drowsiness. Inhalation of irritants may aggravate existing 
respiratory disease ccnditions, such as asthma. Acute inhalation 
LC50 (4 hours) = 1546 - 4000 Ppm (laboratory animals). Studies in 
rodents ir.diCaie &at-repeated exPc.sures to very high 
concentraticns of vinyl acetate in air, 200-600 PPm for 6 hours Per 
day for 5 days Per week, may cause irritative damage to the 
respiratory tract .aZd ?dmoZS af:er _.._ -"-se eqosures ccn~ir.ce for 
more ihE? cize year. .l.odeni f exposed i0 50 ppm fcr 6 ~CCZS per dalr, 
5 days per week for 2 years did COC s'nox any evidence of irritative 
d-9, tumors or other harmful effects. 

IXGESTION: Acute oral IS.50 = 1.6-2.9 g/kg (laboratory hcli~als) . No 

adverse effects xere noted in rats given 1000 pgm or less in 
&inking water for 3 months. in me study, increased tmor 
incidence was obsened in rats given 1000 Ppm or more in drinking 
water for 100 weeks. These findings were not confirmed in a 
subsequent study in which no increased tumor incidence *&as observed 
in rat.5 given up to 5000 ppm in drinking water daily for two years. 
A slight decrease i?. male fertility iras ncted in rats given 5000 
ppm bu: not 1000 ppm or less in drinkir.g water. 

EYS CONTACT: Liquid and vapor (a: concentrations greater than 20 ppm 
generally or greater than 4 ppm for sensitive individuals) are 
irritating. 

SKIN CO&TACT: Liquid is i.rritating to skin; continued contact may 
result'in severe irritaticr: and blistering. Acute dermal IDS0 = 
2.3 g/kg (rabbits). Vinyl acetate has been reported tc cause 
allergic skin reacticns in some exposed individuals. 

OTXSR : The Internaticnal Agency fcr ?.esearch on Cancer (1AF.C) has 
- ._ classified \-Lnyl acetate as a caregoT{ "2B" carcinogen *-hi& 
-. indicates that it is "possibly carcinogenic to humans". This iXC 

classification was based upon limited evidence of carcinogenicity 
to animals and inadequate evidence cf carcinogenicity to humans. 

000980 
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Quantum Chemicai Ccmpany 
ISSUE DATE: AZ4 '26, is95 Page 3 of 8 

. ?roduct No. $530 VIXYL ACETATE MONOWSR . 

SECTI2"N III - XzALTr: INFORKATICX (continued) 

ACGIH has designated Vinyl acetate as an "A3-Animal Carcinogen”. 
This designa:icn refers to a.~ agent which is carcinogenic-in 
"experimental 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. 

SSCXON IV - occu?ATIoNAL E%POSuRE LXITS 

PSLs (CSFiA Permissible Sxposure Limits): Although the 1939 OSXA Air 
Contaminants Rule (Table Z-1-A) vas revoked on 6/30/93, some states continue 

- to enforce the following Z-l-A 1ini:s for Vinyl Acetate Moncmer. 

SiA : 10 ppm 
STEL : 20 ppm 

TLVs (ACGIX Zreshold Limit Values): See Section II 

SXJ?J,-fl,Ix;G: If viccfm is conscious and able to swallow, qickly have 
victim drink water or milk to dilute. Do not give sodium 
bicarbcnate, fruit juices or vinegar. Never give ar?>Thing by mouth 
if victim is unconscious or having convulsions. CALL ~>xsic-z.N OR 
POISON CGXROL CZXTER I%ZSDIATSLY. Do not induce vomitir-g unless 
advised by physician or Poison Control Center. 

SXIN CO:*TxT : Immediately flush skin ;iith plenty of i;ater vhile 
remov1r.g cc.. L -caminated clothing. *&ash contaminated clo:hing 'before 
reuse. 

EYE COxrXT : immediately flus-h eyes with plenty of cool xater for at 
least 15 minutes. Do not permit =victim to r2b eyes. f-ET sDi= 
AITEXTION ILX?!SDiATELY. 

IN?-&LATION: Immediately remove victim to fresh air. If victim has 
stopped breathing, give artificiai respiration, preferably 
mouth-to-mouth. GZT XSDIC?,L A'Il'Z?ITION IKXSDIATELY. 

. 



Quantum Chemical Company 
ISSUS DATE: J-UN 06, 1995 Page 4 of 8 

. .- 
?roduct Xo. 9630 VINYL ACETATE ti0h'GMSR 

SECTION VI - Zi-fS ICAL DATA 

aOILING POINT: 152.5 it9 i (72.5 deg C) 
MELTING PC'JNT: -135.8 deg F'(-93.2 deg C) 
VAPOR P?.ESSti : ita mm Hg Q 21.5 deg C 
SPECIFIC G~VITY (WATER=11 : 0.9338 8 20 deg/20 deg C 
VAPOR DENSITY (AlR=l) : 2.97 
SOLUEILIn IN WATER: 2.3 t by weight Q 20 deg C 
EVAPORATION RATE (SUTYL ACETAE-1) : 8.9 
PERGLUT, VOLATILE SY VOLUME: 99.9 + 'r 
~PEARANCZ AND ODOR: Clear h colorless liquid with a not 

unpleasant odor; sweetish smell in 
azali quantities. 

SECTION VII -- ;- .‘I.-=. 2.a E:C?LOSION 

:TLkSZ-I POINT (Tag Closed Cup): ' 23 deg F (-8 deg C) ASTM Method D-56 
Ati. - IG‘;:iTION TE?GE?ATiXS : 3.20 de5 F (427 deg C) 
FTL..WBLS Limits iN AIR (760 mm Kg), 'r 5':: VGL. LOPER: 2.6 

U3DCD. - *m*.. 13.4 
r;='?A lYyi-I>~G - ** .- x-&r< ( 2 ) Fips ( 3 ; z!~~IT,y~{ ( 2 ) 

(Does no: apply i0 eGosure hazards czher :han curing a fire.) 

-.r-l 
: A.- FIGhiING PROCEDCEES : (Note - '-sG-fiZ-ais shculd perform oziy -r*CI- 

those firefighting procedures for --kic'n they have been :rainedl. 
in advanced or massive fires, fire fighting should be done frcm a 
safe distance or from a protected locaticn. Use dry chemical, 
alcohol-type foam, universal--i)-pe foam, cr carbon dioxide. Use 
carbon dioxide or dry chemical fcr s-mall fires and alcohol-type 
foari or universal-type foam or water fog for large fires. :However , 
as vinyl acetate is lighter tha3 water t?d dces not effectively mix 
in:0 water, care m'clst be exercised not to spread burning monomer by 
a high velocit-y -dater stream cr :?zc-qh displacement bi accumulated 
fire fighting water since vinyl acetate CL". float on -ater and 
spread fire. Water may be ineffect:-:e, but water should be used to 
keep fire-exposed containers cool. If a leak or spill has not 
ignited, use water spray to disperse :he vapors. if it is 
necessary to stop a leak, use water spray to protect -dorkers 
attempting to do so. Xater spray zay be used to flush spills avay 
from exposures- Vinyl acetate vapcrs are uninhibited and may form 
polymers in vents and flame arresters, resulting in stoppage of 
vents (NFPA 49-1977). 

~.i-USUAL FIRS h EXPLOSION v?!S: Firefighters should wear 

rrra.. self- contained breathing appara:.-zs ::: the pcs:ti.ve pressure mcde 
. . . . -<ith a full facepiece when there 1s a pcssibrlityr of e.xposure to 
:; smoke, fumes, or hazardcus deccr;l-,cslticn prcoucts. Vapor is 

heavier than air and may travel a considerable distance to a source 
* 

of iv.i:$cn and flashback. t’iZ:fl, tceta'Le :f. ccntact -&ith peroxrces 

OOOS82 



Quantum Chemical Ccmgany 
ISSU" DATE: -X2? 06, 1995 

. 
?aqi? S of 8’ 

?roducc No. .9530 VINYL ACETATE XONOXE2 
: 

SZcrTON VII - FIPS xii "*f=:OSiC)N iGG?XRDS (continued) ;rr* - 

may polymerize v-iolently : However, it is usually inhibited -4ith 
‘hydroquinone to prevent polymeritacion. At elevated temperature, 

such as in fire conditions, - oolymerizaticn may take place. If the 
polymerization takes place in a container, there is the possibility 
of violent rupture of the container. Aqueous solutions of vinyl 
acetate (containing > 0.5 wt.%) can also be fire hazards. 

STSSILITY: Unstable. 

CONDITIONS & l-!!TER~s To AvoiD: Avoid hiqh temperatures and 
cnirbibited moncner. in &Cer i3 sre-v-er.t vioiezc ~~=c=ions frcm a-- 

* * 
occurrinc, keep out of coniacz with peroxides, hydroperoxlces, 
klrdrcqec peroxides, azo cerr;=cu-zds, ad oiker pol~merizatioc 

. . . 
initiators, as well as strc2r.q atlck, alkalis cr 0xza:zir.g aqezrs. 
3.~osurp, (13 s-aliiqkt, L!i.irZ*ViOieC Ilqkt CZ x-ZZYS may result ln 
s~on=arreocs poi>zerizatioz. 

?~23OUS DECG:-GOSITION PRODUCTS: AcetaTdehyde a.nd acetic acid may 
fom frcm h-ydroiy,sis. %I e 11 h.eated to deccmgosition, vinyl acetate 
can produce acetaldehyde and acetic acid fumes. Carbcn monoxide 
can form on incomplete ccmbusticn. 

SXCTION IX - EV;iQ'ES FZOTZCTIOX 

fO?uiROL ?~LFXS: Enqineericq controls, preferably enclosed systems, 
should be csed whenever feasible to maintain e.xgosures below 
acceptable criteria (Sections II 2.25 IV). *&hen such controls are 
not feasible, or sufficient to achieve full conformance, other 
enaineerrnq controls such as lccal exhausi ventilation should be 4 
used. 

?~SPIRaTORY PZOTECT;O::: irnere ezqic2ering controls are not feasible 
or sufficient to achieve full confcrmance with acdeptable criteria 
(see Sections II and IV), use NIOSX approved respiratory 
protection. Respirators should be selected based on the form and 
cc.ccentraCicn Gf :P.s contaminant in air and in accordance -+-ith OS-G 
~~~~~r~~erlEs (29 CFP. 1910.13;). 

_',. 

?2oTEcT~-~~ CLOTSiNG: ?roiec:ive ~lc=king made of chemical:- and 
=:-~-~esj.st~,i m,aterial must be *--CTr: L&.-I I2 process areas for ihe 

osos83 



Quantum Chemical Compa& 
ISSUE DATS: J-UN 06, 1995 Page 6 of 8' 

?roduct No. 9630 - VINYL AC5TATE WNOmR 

SSCrIoZ; IX - 6xPLO'fES PROTECTION (continued) 

duration of anticipated exposure if'there is potential 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. 

EYE PROTECTION: Wear safety glasses meeting the specifications of 
ANSI Standard 287.1 where r,o contac: vith the eye is anticipated. 
Chemical safety goggles meeting the specifications of =SI Standard 
287.1 should be worn whenever there is :he possibility of splashing 
or other contact .rith the eyes. 

SECTION x - SN-C2CES~TAL PROTECTION 

E?FvTRONENTAL ??.SCAUT10NS’: 
material. Where spills 
response plan should be 

-_. 
SPILL o?. Lxx< TROaDmS: 

Avoid u.nccntrollad releases of this A-- - - 
are possible, a ccqrehensive spill 
developed and implemented. 

-Gear agre?rlaCe respiratory protection and 
protective clothing as descrihec in Secticn IX. Turn off or remove 
all iqniticn sources. See Secticn ZL for further infcrticn cn 
handling fire and explosion hazards. Contain spilled material. 
Transfer to secure ccntainers. Where necessary, collect using 
absorbent media. In the event cf an uncontrolled release of this 
material, the user should determine if the release is reportable 
under applicable laws and regulaticcs. 

WASTE DISPOSAL: All recovered material should be packaged, labeled, 
transported and disposed of or reclaimed in confozrrance with 
applicable laws and requlacions am2 ir! conformance with good 
enginee ring practices. Reclaim where possible. 

SECTION XI - .CSGtXATORY CONTROLS 

DSPARTXSm OF T?ANSPORTATION (DOT): 

DOT Hazard Class: 3 (Fl an-znable Liquid1 
DOT Draper Shipping Name: Vinyl Acetate, Inhibited 
Other DOT Information: Identification No. 

Packing Group II 
.: .:. fme-o-c- Resooose -=u.. 2 

For further inforticn see Title 49, Code of 
and 173. 

UN1301 

Guide No. 25 

Federai Regulations, p:srcS 172 



Quantum Chemical Company'. 
_ :sSIJE DATE: JGX 06, 1995 Pace 7 of a 

Product So. 9630 VIXYL ACETiTZ XONOXSR- 

SECTION XI - ?ZGULXGRY COKIROIS (continued) 

-TOXIC SU3STANCES COXTROL ACT (TSCA) : 

This product is (or if a mixture, the components of this product are) listed 
in the TSCA Inventory of Chemical SubStaXKeS. 

SAPA TITLE Iii (SSCTIONS 311/312) -X%ZAP-D CATEGORIES: 

Immediate/Acute Health Hazard: ye s 
Delayed/Chronic Health Hazard: yes 
'ire Xazard: "PS r - 
Sudden Release of ?ressure: "0 

Reactive: yes 

vinyl acetate is subject to the reporting requirements cf Secticn 313 of 
Title 1x1 of t,".e Superfcd .%men&ezzs a.nd Reauthor:za::cn Act CI i?S5 and 40 
CFT. Part 372. 

Viqfi Acetate - XJ Special & En-.-ircr~~en:al Hazard; PA Sn-irc~~ental Xatard; 
?-!! Rxtracrdinarily EaZaZdCUS S’Z.!ZSi:E?CE? 

. 
CALIPORXIA PROPOSITION 65: 

XAP~ING : This product contains (or ray centain) a chemical (cr chemicals) 
*k.no-.+n to the State of California to cause cancer, birth defects or ether 
reproductive -harm. 

Trace amounts of the folio-<ins chemicals may be present: 

Acetaldehyde (CA-S Ps: 75-07-O) - generally c 100 ppn -&hen 
manufactured but additional 
acetaldehyde may form if the 
product undergces decompositiok 
or hydrolysis 

:iOTE : The regulatory informaticn p-- yesented here should no: necessarily 
be considered as all-inclusive- Cther local, s:a:e, federal. and 
international regulations may also apply. 

Troiecc ccnta-.. ;ner against physical dsaqe. Detached or o..tside storage is 
preferred. Inside storage should be Ir: ax XFPA, approved fla~able liq-Jids * . 



Qutitum Chemical~Cc~any 
ISSUS DATE: ZI-N 06, 1995 
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Product No.. 9630 -V&L ACETATE 'XONOMER 

SECTiOZJ XII - pp!C.AUTIONS: %N'DLI:iG, STOPAGE AXD USAGE (continued) 

storage- room or cabinet. All ignition sources should be eliminated. Smoking .., 
should be prohibited in storage areas. Vinyl acetate with an inhibitor level 
of 3-5 ppm hydroquinone should not be stored longer than two months at To-80 
deg F or longer than four months with 14-17 ppm hydroquinone. Electrical 
installations should be.in accordance with aticles 500 and 501 of the National 
Electrical Code (Class I Group D hazard locations). NFPA 30, Flammable and 
Combustible Code, should be followed for ai& storage and handling. Frequent 
careful leakage inspecticn s-hould be done. Autcmatic sprinkler system should 
be provided. Lsolate from oxidizers, caustics and alkalis, chemicals caDable 
of spontaneous heating, materials reactisg with air or moisture to liberate 
heat, ignition sources and e.uplosives. Ccntainers must be bonded and grounded 
during the transfer of material to avoid static discharge. Consult local fire 
codes for additional storage inforzacicc. 

Containers can be hazardous when emptied. Since emptied containers retain . 
residual product (vapor or liquid), all precautions described on this KSDS-must 
be obsened. 

me F,-.foz~z:ion presented herein is believe8 to be factcai a5 it has -been 
derlgo,d frcn =kz works and opinions of ~ZSOOS believed co be gualified '. 

experts ; kcwever , nothing contained in this Fnforticn is to be taken as a 
-warranty or representation for which a-&- -=-rum Chemical Company bears iegal 
responsibilitzy . The user should review any reccrmaendaticns in the specific 
context of the intended use to determine whether they are appropriate. 

P?EPAPED BY: tiSE 

ISSDE DATE: Jm 06, 1995 SDPEPSEDES: JAN 14, 1994 

Reguiatoq Affairs Group 
Quantum Chemical Compa--.y 
11500 Korthlake Drive 
P. 0. 50% 429550 
Cincirsati, OH 45249 



chwnital IWIG: Viyl acetate 

Inhibitor: Hydroqu’none 
(HO; CAS no. l23-3t-9). 3-5 ppm- 

chemkd family: Vayl monomer 
(acetate ester) 

FO~UIEI: CH,COOCHCH, 

hkdecutar weight: 86 
CAS number: 708-05-4 

CAS MI-M: Acetic acid. ethenyl ester 

synonyms: VAM; VA: acetic acid vinyl 
ester. acetic add ethenyl ester. 
1-acetome: etheoyl acetate: 
ether@ etharate. 

Tm-qxKmh B 
sh;ppins MIW Vinyl Acetate. Inhibited 
tird CIW: 3. Flammable Liquid 

- UnitedNdiorancr:UN1301 

F-ll&nggrwp:11 

*=-w-Y- ai& 00: 26 
l ~of ~eporhak m: 5OCil W2270 kg 

pftysical data 
6d11ng pdnf (760 mm f-Q): 72.7% (163’F) 

Freering p&t: -100°C (-1484) 

. 

I? 

. . 

vaporprsuura(2(rC):EBrnmHg. 

Vapor&sity(Atr=1@2oX):3.0 

soumy h water (x by WI- @ 2o.C): 2.3 

l%mxlt volstlb by volutne: loo 

Evaponitkm rate (BuAc = 1): 8.9 

Appearance and c&c Clear. colorless. 
mobile liquid; acrid. ether-like Odor.’ 

Fire and explosion 
hazard data 
Ftanmable llmlts In air. X by Mlume 
WV= 13.4 
Lomr: 2.6 

mshpolnt(tastmethd: 
Tag CJowd cup (rn os6): 16°F (-sot, 

Exlhgulshhg media: 
Use CO, 01 dry chemical for small fires. 

alcohol-type aqueous film-forming foam 
or water spray for large fires Water may 
be ineffective but should be used to 
cool fire-exposed structures and vessels 

!special Ii*& pnxedutes: 
If potential for exposure to MporS 
or products of ccmbustii exists. 
wear complete pearsonal protective 
equipment, including self-contained 
breathing apparatus tith’fult fkepiede . 
operated in pressurtiemand or other 
positive-pressure mode. 

Unusual fire and expl&on harards: 
Rapid. uncontrolled potymeritation 
can cause explosion Vapor is heavier 
than air and can trad considerable 
distance to a ScWce cf ignition and 
flashback. Material creates a Special 
hazard because it floats on water. 

Speciai hazard 
designations 

!!!sHFPnKy 
H9.m: 2. 2 O=U;;l;mal 
F\mw: .3 3 1=9g~l 

2 2 2 = hbxrate 
-m 3=sencus 

=FJk-= G - 4=sebere 

SARA $l-ll hazard categorks 

kUWh.bWl: Yes 
almnchmml: Yes 
t3-C Yes 
Sud6nfwb4nd~: No 

-: Yes 

Reactivity data 
StSbiRty: 
Poientiaily unstable. 

lieadouspo3nsertratioc\ 
Can occur. UKONTRiLED 
POLYMERIZATION CAN CAUSE 
RAPID EVOLUTtON Ot= HEAT AND 
INCREASED PRESSURE W?-llCH CAN 
RESULT IN VIOLENT RUPTURE 

‘-~ToRdG’E’I/E~&S OR CONTAlN . - 

fchTdiitoavoid: 
7 

1 
Temperatures atie 38% (XX?): 
sunlight: x-ray cx trl+.E-tile! radiaiion: 
sparks and flame. 

ht8terlals to avoid: 
Peroxides. for example. t-butyl 
peroxide and hydrogen peroxide: 
other polymeritatjon initi2tors; 
oxidizing agents. 

-r-or 
v prod-: 
Carbon monoxide. 

Health data 
Effectsafexpowr%?oxjcitydda 

Acute 
mw+=w 1: Can cause 
headache, drof&ness and 
unconscic~~s&s. Slightly toxic t0 
animals (oral LO,. rats: 2.9 gkgl. 
mm): Can irritate nasal 
pssztges, throat and lungs Practically 
non-toxic to animals (inhalation LCLO. 
rats. 8 hrs: 4ooO ppm). 
sun cocltsct: Can cause severe injury 
(reddening and swelling). prdonged 
contact can cause blisters Sensitizatti 
(allergic reaction) can occur. Slightly 
toxic to animals by absorption (dermal 
LO, rabbits: 2.4 gn(gl 
Ep cmb~t: Can cause severe injury - 
damage reversible. 



I _ ,'_. ;. . . 
Wziyl acetate page2 . 

xlronlc 
bgddtyz In virro, suggesm 

gvidence of mutagenicity (Hoechst 
Celanese data).,/n viva, not mutagenic 
(SPI Vrnyf Acetate Study Grwp 
SO-day study. micronucleuj test). 
w: Oral -‘A &&year drink- 
ing mter study shaved no evidence of 
treatment-related ca&nog&icity (fats. 
SPI): a second limited drinking water 
study sh3&ed suggestive evidence of 
treatment-related tumors in the uterus 
and thyroid (rats. Lijinski). Inhalation - 
evidence of treatment-related nasal 
rumors in a myear study of rats 
exposed to 6CQ ppm VA (SPt): 
suggestion of a treatment-related 
!ung tumor in mice exposed to VA by 
inhalation at 600 ppm for two years 
wo 
~sproductkn: No evidence of effects p”’ 
fetus in VA study by oral or inhalat’y 
mutes. A sugQesti of slight effects 
on ,male reproduct!! in oral stud{ 
(drinking wat$ SPI). 

h4edlcalcond~aggfatidby 
arposure: 
SignifrcaJX exposure to this chemical 
may adversely affect people with 

- chronic disease of the respiratory 
system. skin and/or eyes. 

Ev & Ant aid pcocedure~ 
w (r~atkwing): Induce vomiting 
of COnSCiOuS patient immediately 
by giving two glasses of water and 
pressing finger do.vn throat. ContaCt 
a physician immediately. 
hhalatkn fbtwmkg): Rem patient from 
contaminated area. If breathing has 
stopped, give artificial respiratii, then 
oxygen if needed. Contact a physician 
immediately. 
~ldn contact: Remove contaminated 
clothing and wash contaminated Skin 
with large amounts of water. If irritation 
persist. contact a physician. 
Eye catad: Flush eyes with water for at 
least 15 minutes. Contact a physician 

immediately. 

Steps to be tskea K mute&l IS 
felsasd of spilled: 

Spill or leak procedures 

Eliminate ignition swrces Caution: 
Spontaneous potymeriratron can occur. 
Avoid eye or skin contact: see ‘Special 
protection information’ section for 
respirator information Place leaking 
conta’mrs in well-ventilated area with 
spill containment. If tire potential exists. 
blanket spill with alcohd-type aqueous 
film-forming foam or use water spray 
to disperse vapors. Contain spill to 
facilitate clean-up Clean-up mdT0dS 

may include absorbent materials. 
vacuum truck etc. Avoid runoff 
into storm seNers and ditches 
which lead lo natural waterways. 
Calf the National Response Center 
(800 424 8302) ii the quantity spilled 
is equal to or greater than the 
remable quantity (so00 lb/day) 
under CERCL4 ‘Superfund’. 

VfZlSbWd: 
All tificati. c&n-up and disposal 
should be carded cut in accordance 
with federal. s*Late and local regulat’k3nS. 
Preferrd methods of waste disposal are 

incineration or bidogical treatment in 
federal&ate appro& facility. 

l-lazfirdous wade (do CFR 261): 
Yes: hazardous was:e coc!e Oool. 

special protection 
infcKmatron 
fQ&~oryprolPctlon 
8ased on ccntamina<on level and 
working limits of rhs respirator, use a 
respirator app& by NIOSWMSHA 
(the foftchving are the minimum 
recomme&ed equipment) 

Forvtnylecetxte cocceddOM of: 
z IO ppn 4 = ‘100 & - Air-purifying res- 
pirator witt fufl facepiece respirator with 
an organic vapor canister or a fuil face- 
piece polvered air-purifying respirator 
fined wi:h organic vapor cartridge(s). 
> 100 v rod c 1000 p;n, - Positive- 
pressure full facepiece supplied-air res- 
pira:or. or ccntinuous43v full facepiece 
suppfiecf-air respirator. 

~tOOOppmocu+-yc-cw-Mb(ruehw 
h e) - Posrtive-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. . 
Lecrtflatlon ” - - * 
Locd uheu+t: Recommended wi?f?ll 
appropriate to control employee 
exposure. 
Mactrsnil (gmentl): Not recommended as 
the sole means of controtling empkrjee 
exposure. 

mectlve gloves: 

,: - 
. .-: 
1 

Neoprene or rubber.. 

Eye ptotectiori: 
Chemical safety goggles. 

Addttlonel proetfw equlpfnent: 
For operations where spills or splashing 
can occur, use chemicai protective 
clothing. including gloves and boots. 
A safety shu.ver ard eye bath shwfd be 
readily available. 

Speciai precay&m.s~ ..- -- . 
Recautlons to ha taken tn handIhg 
and doring: 
Store in a cool, well-ventilated area. 
Keep away from heat, sparks and Ran-e. 
Keep containers closed when nct in 
use. Afways open containers sfof4y to 
allow any excess pressure to vent Use 
only DOT-approved containers. Use 
spark-resistant tools. Do not toad into 
compartments adjacent iO heated 
cargo. When transferring fdlcN/ proper 
grounding procedures. Use with 
adequate ventilation. Avoid breathing 
vapor. Avoid contact with eyes. skin and 
clothing. Wash thorwghfy with soap and 
water aher handling. Decontaminaie 
soiled clothing thorwghfy before reuse. 
Discard contaminated leather clothing. 

‘. 
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Material Safety Data Sheet 
hrdds~-A@~Ek, lW52:24em.?ZWiGIAXOMlCG1 -351.1(m) 

--m-s- I. CHEMIC.4 L PRODUCT and CO&fPAiVY ID ENTIFICA TIO,Iv --------------- 

S-f2?O,NYk!S: ACETIC ACID, ET'E%-fL ES'?'%R 
ACETIC ACID, VINYL ESTER _ 
ETEZNYL ACETATZ 
VSh-z-i, ACETATE Z?OKG.%B 
I- ACETiY>xYE~LZ~Z 

E0xziST CsANiSE CcrMIf2.L G?3ci? 
1601 W. LBJ TRETdAY 
?O 30X 819005 . 
DALLAS, TX 753813GO5 
USA 

T?-ASS PORTXT’ION EZSRGENCY PEOhZ 
h-rMZ?, (24 EOUXSLDAY): . 
In USA, ca11..:;.::;:.800~ 424 9300'. . 
Outside USA, call*....202 493 7617. 
l col1act calls acceptet. --- 
ia Canada, call.......403 477 8339. 
IE ZuroPe, call (31) 10 400 22 64. 

----se -------- ’ COMPOSITION ] Itv*FOR&fA TIOX on INGREDIENTS -------------- - . 

COX-XXCNT ’ CAS Nl.TWZR 
~ROQUINONX l 123-31-9 
VIXYL ACETATE l 108-05-4 
*osEA hazardous according to 29 CZF. 1910.1200 
++Eydroquinone is Present at 3-17 pPm as an inhibitor. 

-----__-__-_--_---_------------- 3, HAZ44RDS IDENTIFIC.4 TION ____________________--- em--- -m-e - 

EXEZGZXCY OVERVIEW: 
Vinyl acetate is a clear, colorless mobile liTdid with a 
not unpleasant odor in small quantities. 

DANGER! 
Extremely flammable liTLid and vapor (fp: 18 F, TCC) 
Vapor may cause flash fire (fp: 25 F, TOC) 
Hay polymerize explosively if contaminated 
l?apid, uncontrolled polymerization can cause exlolosion 
Vapor is heavier than air and can travel considerable 

d;s:ance to a source of L ignition and flash back 
Material creates a s,-- -epial hazard because it floats on water 

e TRhNS?ORThTiON EWERCEYCY:.....(SC3)' 424 9300 IN U...S;, CHErnREC - 74 FIRS/MY - 
PRODUCT .L?~ERCEHCY:............(~OO) 835 5235 HOEGIST CLSAA?SE.SE, 24 Hi?S/MY 
PRCCCCT X~OP~ATIOH:..........(~~~) 277 4ooo (7~30 AX To 4:15 k-3, CST) 

oh +eectrd mm-n, ud bpo I, rwrrd tebmlrp d mec.u*G 
Hoe&St B 



:.. 7 . 
. ..’ 

-* 

Product ZJame: VINYL AC'=T4TE - . 
Product Code: 311277 
MSDS Number : 94 
Version Date: 04/21/199s Page 2 of 11 

m--e-s- -w---------- 3. HAZARDS IDENTIFICA TION (Cdn timed) ------------------------ 

XOOTES OF EXPOS-: 
Skin, eyes, inhalation, inqeStiOn. 

=DIATE EFFECTS 

SKIN: 
Can cause severe injury (reddening and swellinq). Prolonged 
contact can cause blisters. Sensitization (allergic 
reaction) cdLl occur. 

Ems: 
Can cause severe injury--damaqe reversible. 

. . - *.-...-.- '... . . . . . _. . . . -. _ _ .__,-__ ___ 
IxGaTION: -'. - "- - . 

CaE krit2 te nasal passaqes, throat and lungs. 

i2iGZSTiO,W: 
Can cause headac'ke, dzowsi-,ess and unconsciousness. 

DEUYED/LONG TEZZf EFECTS 

CrLP,CINoGzxIC : 

Available epidemiologic studies do not confirm an increased 
risk of cancer in exposed humans; available evidence suq- 
qests that the agent is rot likely to cause cancer in humans 
except. uztder uncommcn or unlikely routes 'or levels of expo- 
sure; A3, animal carcinogen, ACGIS. 

possibly carcinoqezic to'himans (based on icadaquate h*.zcan 
data and limited animal data); 23, IARC. 

TARGET 0RG.W EFFECTS: 
Overexposure (or prolonged cr repeated exposure) may cause 
lung damage. 

2$EDICAL CONDITIONS AGGRAVATED BY EXPOS-: 
Significant 
people with 

exposure to this chemical may adversely affect 
acute or chronic lung disease. 

FOR FURTBER INFORHATION, SEE: 
Section 4 - First Aid Heasures 
Section 5 - Fire Fightinq Meajures - 
Section 6 - Accidental Release Measures 
section 8 - Exposure Controls/Personal Protection 
Sec"on 9 - u- .a Physical and Chemical Properties 

-a TRANSZQRTA~IO~ EXERGTSCY:.....(EOO) 424 9300 IN U.S., CSXTREC - 24 XRS/DAY 
PRODUCT MERGBNCY:,...........(800) 835 5235 HOECXST CEm$E, 24 Et-S/DAY 
P?.ODCC-~ W~OR..~TION:...,......(~~~) 177 4000 (7:30 Ati m 4:15 ??3, CST) 
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Product Name: VINYL ACETATL 
Product Code: 311277 
MSDS Number : 94 
Version Date: 04/21/1995 Page 3 of 11 

Fn-ccar -&dlah,1Q%2:24 Lm.7820FY;lAXOMlOQ1-.-~1.3(25FgC384c) _ 

MEDICAL COND!TlONS AGGRAVATED BY EXPOSURE: (Continued) 

Section 10 - Stability and Zeactivity 

----s--- __--_---------.---------- 4. FIRST AiD MEASURES ---------- .--.----------.---_----------- 

SXiN: 

Ess: 

IX+IALATI ON : 

Remove contaminated clothinq and gash contamira:ed skin with 
large amounts of soap and water. If irritation persists, 
contact a physician. 

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

plemove patient from cont=tirted area. If breathicq has 
stopped, give artificial rssPira:ion, :hen oxygen if needed. -'..:c.. ' 
Contact a physician inmediately. 

. . 
P+i i2g.t should ‘be made iO c5~ir’k larqe q:aztr:;es 02 Water. 
Do not induce vomiticq. Cofiact Al physician immediately. 

-----_-_---.---.--------.--------- 5. FIRE FIGHTIivG ;$fEASURES _____.__.___-_______---.------: -me- - 

NFPA (E, F, ,P): 2, 3, 2 

FLPWLE PROPEXTIES 
FLAS~~i,W CLOSED CU: 18 F (-8 C) 
fi,AS~POIbi OPEN CUP : 25 F (-4 C) 

AUTOIGNITION TEMS : 800 F (426.9 Cl 

LoWZ?. FLA-"~BLE LKi' : 2.6 
Vol. % in air 0 763 rr.mEq 

UPPER FLhwASLE LM'i' : 13.4 
Vol. % in air 0 760 rrz3~ 

FZ'.ZMDOUS PFODUCTS OF COHBUSTION; 
Carbon monoxide. 

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

. 
e TRANSWRTATIOH EXE?tGENCY:.....(800) 424 9300 IN U.S., CSEXTREC - 24 WS/DAY 

PRODUCT R',ERGEPCY:............(800) 83s 5235 HCEC3ST CE&%SE; 24 HRS/DAY 
PRODUCT INFOiLQTfON:....~..... (214) 277 4000 (7:30 AX TO 4:15 PX, CST) 

3% -i!&td null. an.3 loga L, r&lced lruainsrkr d' l+A-rc. * Hoechst E3 _ 
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~*********-**-*******-- 5. FIRE FIGHTING MEASURES (Continued) ------------------------ 

FIm PIGRTING INSTRUCTIONS: 
If potential for exposure to vipers or products of.co&us- *. tion exists, wear cc~lece personal protective equipment: 
self-contained breathing apparatus with full facepiece 
'operated in pressure demand or other positive pressure mode. 
Vapor is heavier than air and can travel considerable dis- 
tance to a source of ignition and flash back. Material 
creates a special hazaru a because it floats on water. Rapid, 
uncontroiled polymerization can cause explosion. 

-*******--**----~*-*----*** 6. ACClDE.W.4L RELE.4SE MEASURES ---------i------------------ 

Caution: Spontaneous polymerization can occur. 
. . 

Slirnirate Lqnition sources. Avoid eye or skin contact; see' 
"Section 8 - Exposure controis/Persorai Protection" for 
respirator ilforr.atior. Place leaking containers in well- 
vertiiaced area with spill contai~~ezc. Lf fire potential 
exists , bla2kat spill uith alcohol-type a.~~eous film-fomizq 
foam or use water spray to disperse vapors. Contain spill to 
facilitate clean-up. Clean -up me:hods cay include absorbent 
materials, vacwn truck, etc. 

Cal.1 the r;a:ional Response Center (SO0 424 8802) if the 
quantity spilled is equal to or qreater than the reportable 
c;uantity (PQ) under CERCW "Superfund': 5000 lb/day. 

For iaore isfomaticn, see "Section 15 * Eequlatory 
Infornation". 

***-****--~-*~--~----***--*-~*--*”-* 7. ffAXDLI:VG and STORAGE -*-***----_----*-------*----- -*---e*-- 

TO D=~vZNT iia,AZA?.DOUS POL?%XRIZATION: b ..- Store in a cool, well- 
ventilated area. Drums of VA inhibited with 3-5 ppm 9Q 
should be stored at product temperatures not exceeding 33 C 
(86 F) and for periods not exceeding 6 months. Drums of VA 
inhibited with 14-17 ppm EQ should be stored at product 
temperatures not exceeding 30 C (86 F) and for periods not 
exceedinq 1 year. Sulk storage of VA at ainbient tempera- 
tures is an acceptable practice when there is routine turn- 
over of the tank contents. Inhibitor levels should be rrroni- 
tored if a stability problem is suspected. 

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

_ . -.- . 
a Tju.N~X)inATfOH lrxmGE?Icf: -.. . . . (300) 424 9300 I?4 U..S., cnrrimcc - 24 SR8/oAY 

PRODUCT EERGfXCY:............(800) 835 5235 XOECXST CELAXCSL. 24 Ells/DAY 
PRODUCT INToP,\UTIOI:..........~~~O 277 4000 (7:30 M TO 4:lS PX. CST) 

Hoechst ES 
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. . Rin de* -AQd 12-A 19% 2% Lrn. 3aM iclA%OMlwl - 351.5 (257(yJesI) 

*--**-************-**** 7. HANDLIiVG und STORAGE (Continued) ---------------------------- 

Always open containers slowly to allow any.excess pressure 
to vent. Use only DOT-approved containers. When trans- 
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 ClotBinq 
thoroughly. Discard contaminated leather clothing. 

Use spark-resistant tools. Do not load into compartments 
adjacent to heated cargo. 

-**--*********w 8. EXPOSURE CONTROLS / PERSONAL PROTECTION ------------------ 

'I=NGINEZ?ZYG COHTROLS: . *. _.- . . .- . . . . . -. . . 
General or dilution vtntiiation is frec2ntly insufficient 
as the sol2 means of controlling 2nplsyee ekpcsur2. Local 
ventilation is usuaily pref2rr2d. 

PRC'i'ECTIV" EQUIPE=?I' 
A safety shower and eye bath should b2 -aadilv available. e-m **_ 

SSKCN : 
FOY operations wher2 spills or splasfiinq tail occur, use 
chemical protective CiOthi3q, including qioV2s (neoprene or 
rtioer) and boots. 

EYES: 

Ix=~TPON : 

Chemical safety goggles. 

3ased on workplace contaminate level and working limits of 
the respirator, use a respirator apprcved by NIOSS/KSEA. 
The fOliOWin,g is the minimum recoW,ended e@pment for an 
acceptable level of exposure. To es:imate a3 acceptable 
level of exposure, se2 "Section 3 - u,azards Identification", 
"s2ction 8 - Ex;?osure Controls/Personal ?ro:ection" and 
"Section 11 - Toxicological Information". 

For concentrations >= 1 and <= 10 times the acceptable 
level: Us2 air-purifying resgirato, v 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 concentrations > 10 and the lower of either < 100 times 

. 
a TRAXS~ORTATION MERCEXCY:..... (8001 424 9300 IX U.S., cx?xTxEc - 24 mS/DAY 

PROCOCT EXERSENCI:............(~OO) 835 5235 EOECXS?' CEWZSE; 24 EXS/DAY 
PRGDCCT INFOP,VATIO.Y:......-...{214) 277 4000 (7:33 M To 4:15 P?s, CST) 

_ 

. 
Hoed-et B 
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Page 6 of .ll , Versiqn Date: 04/21/1995 I 
%8X OPI - Api 1% Ii95 224 &III. 3l20 PCIAXOMlWl - 351.6 (ZstIrrsC) 

iNHAbITiON: (Contlnued) 
the acceptable level or < the IDLE:' Use Tme C full face- 
piece supplied-air resp-- <-ator operated in pressure-demand or 
continuous-flow node. 

For concentrations >= LOO tiites the accept&la level or IDLE 
level or uitkcowh co;Lcetk..- --ation (such as in emergencies): 
use self-contained brea:hing apparatus with full facepiece 
in pressure-denand mode. T--T= C positive-pressure full 
facepiece supplied-air respira:or with art auxiliary 
positive-pressure selA r-contaired breathing apparatus escape 
systen. 

For escape: Use self-contained breathinq apparatus with 
full facepiece or aEy respirator specifically approved for . 
escape. 

EXPOS'GXZ GUIDELIhZS : . 

I : VIZL ACZTATZ (lOS-05-d) 

CSEA TZL ACGIk FLV 

. . . . . 15 ?PU (ST51 

. . . . . 10 PP!-f (Tm) 
zoechst Celahese has adopted the XCGIZ X-d. . 

Ir;;;nediately Dargarous to Life or Eealth (IDLE) i.evp,l: 

NO Vaitle established. 

----*--_-----------_-----. 9. PHYSICAL and CHEMICAL PROPER TIES ----=----------------- 

APpQi?-%CZ 
ODOR 
PEYSICAL STATZ : 
VAPOR P?SSSEz : 

VAPOR DENSITY : 

BOILING POINT : 

FEEZING POINT : 
SOLWILITY : 

SPECIFIC GRAVITY : 

EVA,PORATION RATE : 
1. I. :.. 
.1- 

clear, colorless, mobile liTLid 
Pjot cpleasant, s-deetish sinpi. ic x3.1!. qua-titias. 
Liquid 
09.1 F%EG 
0 20 c. 
2.97 
Air = 1. 
72.7 C (162.9 F) 
(760 nnEg) 
-92.8 c (-135.0 F) 
2.3 
% by wi in water P 20 C 
0.934 
20/20 c. 
8.9 
BuAc = 1 

-. . 

(s TF.ANSPORTATiOR DS&GENCY:..t..(800) 424 9300 IS U.S.. -c - 24 I-IRS/DAY 
PROOOCT MERSEXCI :........;...(EOO) 835 5235 HOECHST CTLAHESZ, 24 ERS/MY 
PRODCCT IXfOKwATION:..........(214) 271 4000 (7:30 Ax l-0 4:lS m, CST) 
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Product Code: 311277 
MSDS Number : 94 
Version Date: 04/21/1995 Page 7 of 11 

w-----s =_----------------- IO. STABILlTY and REACTWWY -------------------=----------- 

CHzKiaG ST~ILITY: 
Stable if stored and handled under recommended conditions. 

COBDITIONS TO AVOID: 
DnmitsJI prockct tez!o,-, ar=tures abcve 30 C (86 i) (see Seccioz 
7 - Eandling and Storage); x-ray or ultra-violet radiacion; 
sunlight: sparks and flaxe.. 

I.NCOH?ATiBILITY: 
Peroxides, for example, t-bu:yl peroxide and hydrogen 
peroxide; other polymerization initiators; oxidizing agents. 

kc= ZXXlSnG: 

Oral LDSO: 2.9-3.7 g/kg (rats); siightly toxic to animals. 

inhalation LCSO: j680-4490 ppn (rats, 4 hrs.); practically 
nontoxic to antials. 

Skin: Slightly irritating to skin; slightly toxic to 
animals (LDSO, rabbits: 2.3-7.5 q/kg); causes skin sens i ti - 
zation in guinea pigs (slight-moderate skin re&ess in' 30% 
of animals induced with 100% VA and challenked with 25% VA 
in ace:one). 

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

Inhalation exposure (6 hrs./day; 5 days/week) of rats and 
mice to vapor concentrations of 200 or 600.pprn over a life- 
time resulted in irritation o f the respiratory tract and 

. . decreased body weights. No effect was observed at 50 ppm. 
, .: Oral exposure of rats to levels of VA in the drinking water 

. . 
a TTXWQiT?,TiOi L)ITRGENCY:. . . . . (800) 414 9300 IN U.S., cmzc - 14 Has/MY 

PRODUCT 'ZW.GEXCY:............(EOO) 835 5235 HOECRST CEU.WSS. 24 EES/MY 
PRCDUCT IXFOPw!!AT?ON:..........(214) 277 4000 (7:30 M TO 4:15 PH. CST)- 

ihHorcMna~udloOorrr~rrld~abd~~ALO._ * 
Hoechst @ 
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----_------w------ Ii. TOXKOLOGICAL INFORMATION (Continued) -_---_--_---_______-- 

up to SQOO ppm over a lifetime did not cause systemic 
toxicity. Decreases in water/food cons*umptron and body 
weight gain were noted. The no observed adverse effect 
level was 1000 ppm. Oral expcsure of mice to levels of VA 
in the dri&hg water up to 5000 ppm for 13 weeks was 
without significant effects. 

ZGTAGZNPCITY: Genotoxic potential was noted in several 
mammalian ceil systems (possibly due to hydrolysis to 
acetaldehyde), bet not in Ames Tests. While genotoxic 
ootential was noted in vivo in several intraperitoneal 
injection studies, subchronic exposure of rats and mice to 
VA for 13 t;eeks 0rall.y or via inhalation did not result in 
genotoxic effects. 

c.uCINoGENCITY : Oral - VA 'w-as zot c+~i~+e~ic' fn.--a 'life-" . -- - .. . - - -- -- -.._ 
ti3.e &i&iIq water stcdy in rats at concea:ratio-,s of 200 
to SOO@ pp-m. --- V-ti s st*:d.y was ccr,dacced 53 kelp clarif-y an 
earlier stzdf of ii.~itt~ q&aiicy ccz&dctee a: iy,4== cocce=- 
tra;rions a>d with ~P,*.+QT azj.....als *&bicb cialxtc? carcinogenic 
efcacts. _- ---* Tnhaiation - VA did not ca'nse treatment-related 
tu.rfmrs in mice ia a lifetime izhalaticn SnZdy at concentra- 
tions of 50 to 600 ppn. In rats, treatment-related nasal 
t'2mO r s .were repor:ed at 603 pan, but not at 50 or 200 ppm- 

ACGiE CL4SSIFICXTION: A3, Asimal Carcimqz11 (i;vailbl~- 
evidexe scqgests thit the agent is not likely to cause 
camzer in humans except under uncommon cr unlikely routes or 
levels of eQos.ure) . 

IAXC CLASSIFICATION: 23, Possibly carcinogenic to humans 
(based oz fnadeqdate human data and limited animal data). 

Dr~VODUCTit~/DELOP~~TAL EFT%CTS : .-- . . Ic a two-genera:ron 
study, rats were exposed to 200, 1000 or SO00 pprn VA in 
drinking water. At 5000 ppm, male reproductive parameters 
were altered slightly; however, responses were inconsistent 
across generaticcs. The no obse,rved adverse effect level 
was 1000 ppm. In two separate developmental toxicity 
studies, rats were given 200, 1OOG or SO00 ppm VA in drink- 
ing water or exposed 6 hrs./day to 50, 200 or 1000 ppm VA 
vapori. Results indicate that VA is not uniquely toxic to 
the developing fetus. The no oh,sert-ed 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. . 

w TP&iNSPORTATION ERGEXcY:.....(SOO) 434 9300 IN 0.8.. CHEXTREC - 24 RX/DAY 
PRODUCT Ri.ERGEICY:........~....(300) 835 5135 HOECSST CiILA?ESE, 24 BPS/DAY 
PPocccT 1.sF0L~AT10.N: . . . * . . - - - * (210 277 4005 (7:30 M 7-0 a:15 m, CST) 

Hoechst 53 
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h-CM.-&d 12th IQ% 2:2~~1.SshlffitdXOMlWl1 -~l.Q(2574t?XSi) 

--------------------___________L I?. ECOLOGICAL INFORMATION --------------------------------- 

ECOTOXICITY: 
V.9 exhibits slight acute toxiti ty to aquatic species. The 
24., 48. aad 96.hr. LC50 valcss for various fish species 
(bluegill smfish, fathead mai=ows, qu"?ie~heg~,l~~~~h:_~~rp, 
golden orfe) are ic the range 14-44 spm. -- ML 
for the-r;ater flea is 52 pgn zd for brine shrimp is 45 ppn. 
In the alga Scenedeslnus guacticauda, cell multiplication was 
inhibited after eight days eqosuxe to 370 ppm. 

EXVI2ObZZXTAL FATE/IZEO%ATION: 
The short atnos~heric half-life, the relatively rapid 
hyd-rolysis rate in water, the low n-actanol/water partition 
coefficient ar,d the ability of animals & nic~oorganisixs t.3 

. _raaidly,.~odeg~ade.ir.4 ar,e. exy-ected to lead to its rapid - . ---.__ _.._ 
removal -if released 'into the ~~~iioi~~at. 

CegraZa:lor: 
-. 

lJn~e= aaw.-kz - cc>clticts, V?, --r-L- is reidily bio- 

degradabio,. BOD (j-da:/) \*il-t~~ irt i? t:32 ZZZ~Z 42-625 Cf 
COD. BFc&gradaiioc also CC~:'~ZS -u&r azi!arcbic co?Zdiiia2s. 
VA was hykolyzed IZ scudiei -wick SG.~i2S 05 soii, 5 ludga 
aDd sewage. Water hydrolysis, half -life 7.3 days 3 25 C & 
gE 7. Ai~ospheric pkoiockeziizai dagra~ation; est. half-life 

,12 hrs. Voiatilizatior half-lives of 4.4 hrs. aEd 2.2 days 
have been estimated for a zocsi river and a model gond, 
respectively. 

BioaccuZ~lation: T2e n-oet=rrol/water partitiorr coefficients 
are i3. the range 0.21-0.73. This suggests that VA has rela- 
tively'low poteotial to bicafl~~*m*-l u-w..Cl,ii2. 

-----------_-___----------------- 13. DISPOSAL COXSIDERA T-IONS ____--_-_--____------------------- 

All notification, cleax-up and disgosal should be carried 
out in accordance with federal, state azd local regulatiocs. 
Preferred methods of waste disposal aze izcirera:ion or bio- 
logical treatment ia federal/state agprcved facility. 

iiazardous waste (40 CPR 261): yes; DOOI. 

-.. 

k.. -. 

. . 

s TW.NS?ORTATT3N EXERGENCY:. . . . . (800) 424 9300 IX U.S., CBE?iTREC - 24 -XF.S/ChY 

PRODUCT EXZRGENCI:............(8001 835 5235 HOECSST CEWKSE, 24 KxS/DA,Y 
PRODGCT IYFOPS.4TiOH* . . . . . . . . . . . (114) 117 4000 (7:30 A?i TO 4 :15 W. CST) 

lh noechst r.xm, and &.a il. ;.,nvrd tmdmah ti tku~ffi. . 
Hoechst B 



Hoechst Celanese 

product Name: VINYL ACETATE 
product Code: 311277 
MSDS Number : 94 
Version Date: 04/21/1?35 - 

Page 10 of 11 

~n~.-~~hh,lQPS2:2~un.JBZO~~AXO~l001 -Sl.l0(251yyM) 

----_-----_------*------- 24. TRANSPORT INFORM/I l-ION _----I-------------_-------------- 

DOT proper shippiDq name : Vinyl Acetate, Izkibited 
DOT hazard class : 3, Flamdls Liquid 
UN/XX identification Cumber: 0131301 
Packirq grotlp : II 
i?eportable quazti:y (?.Q) : 5000 15/2273 kg 
ER guidebook number : 26 

TDG shi.,piEg naz?e : Viayl Acetate, IzMbited 
TDG classification : ilZGW2bie Liquid 3.2 (9.2) 

.---_--__-----_----._____^____ 1;. REG UL-4 TOR y ~-,\*‘k’ORiJiirf TIOi\? _____-_._____-_--____---_-__---.. 

h’2 certify that all com?ozeEts are either on the TSCA 
inventory or qualify for an exertption. 

SA?A 313 : ViNYL ACETATE 93.9% (108-05-4) 

~~22032ESTAL: 
CEBCU : ViS?L ACZiA~ 39 .?^a (1053-05-4) 

SAL\ 302 : VIBVL ACZTAk . . 99.94 (108-05-4) 

SAX4 3CB : VIXYL ACETATE 53.9% (10s.05-C) 
sua 311 : 
Acute health..........~...-- Yes . 
chronic health-------------- Yes 
hire.....-...---.....---.-.. *es 
Sudden release of pressure-- No 
Beactive..------------------ Yes 

INTEmATIONAL XEGULATIONS 
Lis:ed 0:: the CheTLCai inventories of the follcwixq 
coutries: Australia, Canada, Zurcce (ZZECS), ZaGa:: and 
Korea. 

-.= 
s T?JNSXRTATION FXERGESCY:. . . . . (800) 434 9300 IN C-5.. czHzirP.EC - 24 K?.S/DAY 

PROCCC’; ~33033~~:. . . . . . . . . . . . (800) a35 5235 EiOECSST e=hxSk. 24 l3XS/QA’f 
c . 

PROCUCT I~tGr.."TION:.......... (214) 271 4000 (7:30 A.!! m 4~15 F?t, CST) 
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. . . . Hoechst Celanese 

Product Nane: VIXYL ACZTATE 
Product Code: 311277 
MSDS Number : 94 
Version Date: 04/21/1995. ?a&11 of 11 

w-e--m--s------w-- 15. REGULATORY INFORMATION (Continued) ------_-----------_--- 

-Xj'jS INGSDIENT DISCmSDRR LISTED COX?OW,TS: 
SEMIS CLASSIFICATION: Class 3, Division 2; Class il, Divi- 
sion 2, Subdivision 8 azd Class P. 

This product has been classified in accordance vith the haz- 
ard criteria of the C33 and :he MSDS contains all the infor- 
mation required by the C37. 

------------------,--- -e---------- 16. 0 THEp &\~FOR&fA TION ___-_____-_-__-_--------------------- -- 

MSDS prtared by: Product Stewar%kio Department 
Eoechst Ceiazeie &eziizal Grou? 

KUARD ZATINGS . . _. .._ .- . . -- . _.. . . . 
i-ALE F L&-w* JZACT O'TZZ! 

p:"a _ -.. 2 3 2 
*SES 2 3 2 x 

Tkii i=~o-~.atia~ is intt&ed solo,ly for tne cse Of 
in&ividc=i 3 trained i= tke NFZ.4 an.2 :-UiS systemi. 

,RFJZSIOY. IbDiCATORS: 
The follcwing sections have been revised: 

SECTION 3: E42,VJS IDZYSZtZCATiOX 
CO~biS c.%?scINoGENic 

SZCTiON 11: TOXICOLOGICAL I~FO?-Z%TiO?i 
SECTION i2: ECOLOGICUJ INFC?L?!.!.?'ION 

DISCLAXR: 
The icforxatioc contained herein is accurate to tke best Of 
our knowledge. We do rot sq;gest or guarar;tee tAat say 
hazards listed herein are the only ones which exist. 
Eoechst Celanese Chemical Group, Ix. makes no warranty of 
any kind, express or kplied;‘concerning the safe use of 
this material in your prccess or in dombination with other 
substances. .Effects can be aggravated by other materials 
and/or this material may agc;ravate or add to the effects af 
other materials. This material may be released from gas, 
liquid, or solid materials made directly or indirectly from 
it. User has the sole responsibility to determine the 
suitability of the materials for any use and the manner of 
use contemplated. user must meet all applicable safety and 
health standards. 

I _ 

. . 
-. - 

. 'a 'G'ANSX)RTAT:ON mERC&NCf:.....(800) 424 9350 IN U.S., CXZ.X’?-EC - 24 ZXS/DAY 

pp,ocrJc': DZZRSEJCI:............(800) 835 5135 XOECXST CEIA.N'EST, 24 WS/DhY 

Pp,OOUCT INFCiLYATION:..........t214) 177 qcc? (1:30 A!! TO 4:ls PX, CST) 





-. I . . --. . _ 

. \lATERIAL SAFETY DATA SHEET 
. 

MSDS NO. 012SSOCO 
ENGLISH 

1.0 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT NAME: ETHYLENE 

MANUFACTURER/SUPPLIER: 
Amoco Chemical Company 
200 East Randolph Drive 
Chicago, Illinois 60601 U.S.A. 

EMERGENCY HEALTH INFORMATION: 
I (800) 447-8735 
EMERGENCY SPILL INFORMATION: 
I (800) 424-9300 CHEMTREC (USA) 
OTHER PRODUCT SAFETY INFORMATION: 
(312) 856-3907 

2.0 COMPOSlTlON/lNFORMATlON ON INGREDIENTS 

Component CAS+ Ranqe % by Wt. 

Ethylene 7c85-1 100 

(See Section 8.0. “Exposure Controls/Personal Protection”, for exposure guidelines) 

3.0 HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW: Danger! Extremely fiammable. 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:l) (Flammability:Li) (Reactivity:O) 

NFPA CODE: (Health:l) (Flammability:4) (ReactivityO) 

. . 

” .. 
..I . 

. : -. . - -. _-- 
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ETHYLENE 
MSDS No. 01255000 

Page 2 of 5 

4.0 FIRST AID MEASURES 

EYE: immediately flush eyes with plenty of water for a; least 15 minutes. Then get immediate medical ahen- 
Sian. 

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

1NHALATtON: 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. 

FLASHPOINT: -213”F(-13S’C) 

5.0 FIRE FIGHTING MEASURES 

UEL: 32.0% 

LEt: 3.1% 

AU-fOlGNlTtON TEMPERATURE: 842’F (45O’C) 

FLAMMAi3lLlN CLASSIFICATION: Extremely Flammable Liquid. 

EXTlNGUlSHlNG MEDIA: Agents approved for Class S hazards (e.g., dry ch’emical. carbon dioxide, foam, 
i steam) or water fog. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: Etiremeiy flammable liquid. Vapor may explode if ignited in 
enclosed area. 

FIRE-FIGHTING EQUlPMENT: Firefighters should wear full bunker gear, including a positive pressure seff- 
contained breathing 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 suficiently 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 sources of ignition. Increase ventilation if possible. Wear respirator and spray with 
water to disperse vapors. Keep out of sewers and water-ways. 

. 

7.0 HANDLING AND STORAGE 

HANDLING: . . Keep away from ignition sources (e.g., heat, sparks, or open flames). Do not cut, puncture, or 
‘. r . i. vreld on or near this container. 

-.s:* . 

- 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 5 

8.0 EXPOSURE’CONTROLS I 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. If ventilation is inadequate, use supplied- air respirator 

approved by NIOSHIMSHA. 

ENGINEERING CONTROLS: Control airborne concentrations below the exposure guidelines. 

EXPOSURE GUIDELINES: 

. 

Component CAS+ Exposure Limits 

Ethylene 74-85-l ACGIH TLV-TtVA: simple asphyxiant 

9.0 CHEMICAL AND PHYSICAL PROPERTIES 

APPEARANCE AND ODOR: Gas. Colorless. Odorless. 

pH: Not determined. 

VAPOR PRESSURE: Not de!ermined. 

.: VAPOR DENSITY: 0.98 
. 

BOlLiNG FOINT: -154’i(-103’C) - 

MELTING FOINT: -272”F(-169’C) 

SOLUBILITY IN WATER: Negligible, below 0.1%. 

SPECIFIC GRAVITY (WATER= I): 0.61 

-I 0.0 STABILITY AND REACTIVITY 1 

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, a,nd other strong oxidizers. 

HAZARDOUS DECOMPOSITION: Burning can produce carbon monoxide and/or carbon dioxide and other 

harmful products. 

HAZARDOUS POLYMERIZATION: Hazardous polymerization possible with catalyst and heat. 
. . ..’ .-: - ,_ ,I..._ .; . . . . . 

-Il.0 TOXICOLOGiCAL INFORMATION _. . . . . - 

ACUTE TOXICITY DATA: 

EYE .IRRlTflTION: Testing not conducted. See Other Toxicity Data. 

SKIN IRRITATION: Testing not conducted. See Other Toxicity Data. 

DERMAL LD50: Testing not conducted. See Other Toxicity Data. ? 

. 

Issued: August 26. 1993 



ETHYLENE 
MSDS No. 01255000 . 

Pdge : of 5 . . 

ORAL LD50: Testing not conducted. See Other Tcxiciiy Data. 

INHALATION LC50: Testing not conducted. See Bther Toxicity Data. 

OTHER TOXlClN DATA: 

Specific toxicity tests have not been conducted on this product. Our hazard evaluation is based 01: 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 ([ARC). 

12.0 ECOLOGICAL INFORMATlON 

Ecological testing has not been conducted on this product. 

. 

13.0 DISPOSAL INFORMATION 

Disposal must be in accordance with applicable federal, state, or local regulations. 

The container for this product can present explosion or fire hazards. even when emptied! To avoid risk of 
injury, do not cut, puncture, or weld on or near this container. Since the emptied containers reiain product 
residue, follow label warnings even after container is emptied. 

14.0 TRANSPORTATION INFORMATION 

U.S. DEPT 0-F TRANSPORTATION 
Shipping Name 
Hazard Class 
Identification Number 

INTERNATIONAL ttvo~MATtoN: 

Sea (IMOIIMDG) 
Shipping Name 
Class 
UN Number 

Ethylene, Compressed 
. 2.1 

UN1962 

. 

Ethylene, Compressed 
2.1 
1962 

Air (ICAO/IATA) 
Shipping Name 
Class 
Subsidiary Class 
. 

European Road/Rail (ADRIRID) 

Ethylene, Compressed 
2.1 
UN1962 

. . . 

Shipping Name Not determined. 

Canadian Transportation of Dangerous Goods 
Shipping Name . Not determined. 

. . . . 

Issued: August 26, 1993 



Page 5 of S 

CIIlILLl”l 
MSOS i40. 01255000 

15.0 REGULATORY INFORMATION 

CERCLA SECTIONS 102A1103 HAZARDOUS SUBSTANCES (40 CFR PART 302.4): This product is not reponable 
under 40 CfR Part 302.4. 

SARA TITLE III 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 111 SECTIONS 311/312 HAZARDOUS CATEGORIZATION (40 CFR PART 370): This product is 
defined as hazardous by OSHA under 29 CFR Part 1910.1200(d). 

SARA TITLE III 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: 

ComponentKAS Number 

i Ethylene 74-85-1 

Weight Percent 

I 
a 

100 
. 

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

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

EC 1NVENTORY (EINECSIELINCS): Not determined. 

JAPAN INVENTORY (MITI): Not determined. 

AUSTRALIA INVENTORY (AICS): Not determined. 

- KOREA INVENTORY (ECL): Not determined. 

CANADA INVENTORY (DSL): Not determined. 

PHILIPPINE INVENTORY (PICCS): Not determined. 

‘_ 

16.0 OTHER INFORMATION 

BY: 

Donald M. Barker, Director issued: August 26, 1993 
Product Stewardship & Toxicology Supersedes: July 30, 1990 

This material Safety Data Sheet conforms to the requirements of ANSI Z4GO.f. 

This material safety data sheet and the information it contains is oHered 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 ccrrect Su! cannot 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 i.66 oiany 
product in a manner that might infringe existing patents. No warranty is made, either express or ikplied. . . 

.* 
.: 

$ 
‘i.. 

Issued: August 26. 1993 
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Amoco Chemical Company 
2Og East Randolph Drive 
Chicago. .Illinors 66601 U.S.A. 

_ January CG:. 1995 

EVAL COMPANY OF AMERICA 
11500 BAY AREA BLVD 
PASADENA TX 77507 
USA. 

Attention: Safety Officer 

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

We are pleased to provide you with the I6-section IMSCJS. Adopted by the American National Stand- 
ards lnstiiuie (ANSI) as a consensus standar,. r( ANSI 2400.1, the 16-section MSDS crqates a uniform 
MSOS format. The use of standard section titles 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 ihis docu- 

ment prior io handling the product. Fpr the MST)S to sewe as an effective means of hazard communi- 
cation, it must be made available to all those who handle and are responsible for operations involving 
this product. We strongly urge you, and it is’your legal responsibility, to distribute an MSCS 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 cusiomers. The OSHA regulations governing these legal responsi- 

bilities are discussed more fully in Volume 52, No. 163 of the Federal Register, August 24. 1987. pp. 
31852-86 and Volume 59. 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 III 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 a 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 specify the customer reference number located 
below. : 

For further health and safety information, please contact me. 

- , -.. ‘ . . ii.---. 

Maiy P. Mat-tier 
Coordinator, Client Support 
Amoco Chemical Company 
Mail Code 4903 . 
Tel: (312) 856-3304 
Fax: (312) 856-7584 

. . ._ __.._. _ . . . . . 

. 
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LYONOELL PETROCHEMICAL COMPANY Telephone Numbers 
1221 MCKINNEY AVENUE. SUITE 16C0 EMERGENCY 

.- 

Use Statement 

P.O. BOX 3616 
HOUSiGN. iEXAS 77253-3646 

FOR INOUSiRiAL USE ONLY 
KEE OUT OF REACH OF CHILDREN 

800/4?4-9300 CHEYTREC 
800/245-4532 HOT LINE 

CL!STOME7 SEaVICE 
7131652-7200 INFO ONLY 

Signal Word: OANGER 

Physical Hazards: 

E.YTRE.UELY FLAMMABLE CORROSIVE TO SOME METALS 

Health Hazards: 
HIOH iNGEsTION HAZARD 
MAY DAMAGE TIiE OPTIC NERVE 

HIGH SKIN CONTACT HAZAKI 
SEVERE EYE IRRITANT 

INHALJTiON HAZARD SKIN IRRITANT - OEFATTING ACTION 
JRCILONGEO EXPOSLIRE MAY OAMAGE TXE LUSGS 3 L~VE;I MuCCUS MEMBRANE IRRITANT 
MAY CAUSE KiSNEY ClAMAGE MAY CAUSE LOSG-TERM AOVERSE UEtLTH :.‘-=‘L- ---e-s.< 

Precautionary 
Measures: 

-. I 

CO NOi ““ANCLE NE.&7 XEAT. SPARKS. OR OPEN FLAME. 
SPICL/LEAK CAN CAUSE FiZE/EX?LOSICN. 
%EE? CCSif!NER CLCSED WHfN SOT IN USE. 
co NOT CCNTLCT VI% OXii3IZfE’,E .uATE7;:tZ. 
us E RNLY Yiiii .t,CECfJdiE VENiIL~iI3.~/.JE~S’~N11 PROiECT~C?d. 

DOT Information: 
Hazard Class- 
Proper Shipping- 

Instructions: 
In case of fire. use- 

First Aid -Inhalation 

-Eye Contact 

-Skin Contact 

-(ngestion 

In c3se of spill. 

PVC;0 PZ~LC.~GE?J OR RElEAiEs 5REAT%ISG Ca’ VAPOR. 
AVOI,3 CCNi’Ci VIT’ti EYES. SK:N. A.NO CLSTHI.VG. 
VASH iHO?CUGHiY AFTER HANOL ISG. 
PiiCV’Ui C”Vi’C’ Vii% FGOO - -. UL I I C”=WiNG 
DO NOT iASiE/SWALLGW. ' "- 

. OR SMOKING MATEi2I~LS. 

UNJNA ID Number- UN 1230 
3 IFCAWAELE LIOUI3. POISCN) 
METHANOL OR METHYL ALCCHOL(RO-50CQ/22701 

. . . . .._ 

Protective Ecuiomentz 
--i;esptrafory 

-Skin 

ALCOHOL TYPE FOAM 
ORY CHEWICAL 
cc2 

HALCN 
FOAM 
WATERSPRAY 

!MMECIATEtY REY,OVE F'; CW CCNTAYINATEO AREA TO iRES:+ AIR. KEE? INO~‘.‘iD*JAL 

OUIET. FOR 2EfJIRAit2Y OISTRES 5. GIVE AIR OR OXYGEN AND/OR :CMIN;SiE.q 
CtR3IO?ULMONARY 2ESUSC:TATICN (CTR). OETAIN EYERGENCY MED',C'L AiTE NTICS. 
IY.UE~ IATE’LY FLt~sg EYES s,iTH PLENTY OF CLEAN LOw-?;ESSUaE VAisZ Fff Ai LEZS- 
1s MINUTES. RETRACT 

-- 
EYELIDS SF I CN. O6iAIN EMERGENCY MEDICAL .lTTENiIz$. 

i.MMEOIATELy R\E.UOVE CCSTL,MlSAiEJ CLOiHING. WASH AFFfCiE~ SKI.4 iHOacu&:+LV 

‘dl?‘t! SOAP ANO WATER. IF IRRIiATICN PERSISTS. SEEK MEOICAL :iTE%iz%. VA;, - 

CLGi’HING SEFCRE REUSE: ‘WASH CR OISCARO CONTAMINATED LEATHER S!+OEE/GLCVES. 
SEE EMERGENCY MEIJICAL TREATMENT PROCEDURES AND 
SECTiON XI. ‘GENERAL CCMMENTS’. 

EXiqE.4EL.Y FLAMMABLE LiQUID! RELEASE CAUSES AN iWMEDIAfE FiRE/EXPLOSICN 1 

HAZARD. REYOVE ALL :GsIT~ON SCURCES AN0 SAFELY S,TOP FLOS) OF StILL. RE!.!O’l:: 

ALL NON-ESSENiIAL PERSONNEL. USE PROPER PROTECTIVE ECUIPqE%T. CCNTA IS 2;; 

?REVENi FLCW TO SEWERS OR PUBLIC WATERS. BLANKET WITH AN APPRCPRIATE EC:“. 

RESTRICT WAiiER USE FOR CLEANUP. IN URBAN AREAS, CLEANUP ASAP. iN Nhi’Ji;A’L 

~?h'i?CN.M~NTS -WI b . scc.s tS'::CE F2C.H ECCLCGISTS. THIS MATERIAL IS WATER-SOL’JSLE 

AND UAY 3ICgEGRACE. CZ!.IPLY UiiIi ALL A?PLICA5LE LAWS. sp?i’-S UAY SEES io 55 

IE?ORit,z TO THE NAT::NAL RES:CNSS ;ENTER cacwa2z-aa02). SPIL!-EC .L(A;E?:-i 
A,\'", A:JY CCNTPMINAT~~ -4ATER !JR SO:‘L MAY BE HAZARDOUS 70 HU.HAS ca Ci%E? -1’: 
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Rev. Date 
,1 ; KETHANOL 01/u/94 

Enron 0 
1400 SD th Street, EB 1108 ‘p 

rations Corp. 

P.O. BOX 1188 
Bouston, TX. 77251-1188 

CompMy Contact: Security De 
Telephone-Number: (7.13)853-6 00 s 

arkrent 

Emergency Contact: Chemtrec 
Emergency Phone Numberr (800)424-9300 

OS Number: 67-56-l 
Chemical Famfl 

r 
: Alcohol 

Chemical Formu a: CH3OH 
Xolecular Height:.32.05 

Hazard Rating 1 ;Z;ith: 1 slight 

- Reaciivity: 
3 'tiigh 
0 h'egligible 

SZci!ION 12 - HAl?2LFaous cER4IciG cm?o?is 

COJO~~~: XFTRAXOL ' 
: 67-56-l 

?EL 200 ?'X (260 XC/X3) 
TLV 200 PPX (260 XG/X3) 
STEL 250 PPX (310 XG/X3) 
"SKIN" NOTATION 

. . .-.-. ---___ . 

Percent 0f .Xixture: <Balance> 

Component: XZThrL ALcOtiOL 
CAS Number: 67-56-I Perc27.t of Xixture: 99.9 to 99.9 

PEL/TLV 200 PTX (260 ng/m3) 
STEL 250 PPX (310 mg/n3) 

SECTION 13 - PHYSICAL DATA 

Boiling Point: 148.4'F 64.7OC 
Vapor Pressure: 138@25C 
Vapor Density (Air=l): 1.1 
Soecific Gravity: 0.791 
s&ubility (X20): 100% 
Percent Volatiles: 100 
EvaporatFon.Rate: >l 

SECTION 1'4 - FIXE FIGHTING & EXPLOSION DATA 

Flash Point: 52’F ll°C TCC 
Autoignition: 72S°F 38S°C 

Flammability Class: 3 

Lower Explosive Limit (%): 6 
Upper Explosive Limit (4): 36 

Fire and Explosion Hazards 

Flammable. Flame is invisible in daylight. Xethartol-water mixtures Will 
burn unless very dilute. HFxtures wrth 25% or more Hethz~ol are OSXA C‘ass 
I Flammable Liquids. 

I 
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sEcrxOH #4 - FIRE FIGEiTIHG & EXF'LOSIOH D;rTi\ Continued... 

Extinguishing Hedia 
. 

._ 

Dry chenical, carbon Dioxide (cO2), water spray, "Alcohol" .foam. 

Special Fire Fighting Instructions 

Use water spray to cool tanks or containers. 
splash and spread flaming liquid. Water 

Avoid water streams which may 
spray can be used to reduce the 

intensity of flames and-to dilute a~illa to non-flazmble mixture. Vaporq 
6-e heavier than air and may flow alorig surface to distant ignition aourcea 
and flash back. Fire fighters should use self-contained breathing equipment 
and bunker gear. 

s&crION #5 - E,XPOSUXE EFTECTS and FIRST AID 

Route of Exposure - Inhalatfon 
I 

Prolonged inhalation of vapors causes dizziness, nausea, visual Fm~aFment, 
respiratory failure, muscular Fncoordination and nszcosia. Inhalation of 
high concentrations for prolonqed periods has resulted in death. Liver 
dmaqe ha5 resulted from prolonged or repeated inhalation of vapors. 

First Aid - Inhalation 

Reaove to fresh air. If not breathing, rc?zinister CT?.. If bresthinq is 
dFffFCUlt, give oxygen. Call a physician. 

Route of Exposure - Skin 

Esaeztially noa-irritating. ?.eze+ted CT orolon~ed co.?tact causes dzyrnq, 
brittleness, czackinq azd Frrititioa. sl'iq'ntly toxic to +ntials by 
&so-zption. 

First Aid - Ski?. 

Remove contz!ninated clothing End es'n contacir.ated skin with large tnounts of . . 
water. If irritation persists, conti?ct a phys~ciar,. 

Route of Exposure - Eyes 

Hay cause eye injury which nay persist SOT several. days. Liquid, and vapor 
in high concentrations, causes FrrFta:Fon, tezrinq ahd burning sensation. 

First Aid - Eves - 

Flush eyes with water for at least 15 cinutes. Contact a physician 
&mediately. 

. . c 

Route of Exposure - Ingestion . 

Poisonous if swallowed. Can affe-' t:hP optic nerve resulting in blindness. 
Can cause mental sluggishness, na;gea and-vomiting leading to severe illness, 

possibly death (in humans). Practically non-toxic to animals. 

First Aid --Ingestion 
. 

Induce vomiting of conscious patient iz-zediately by giving two qlasaeo of 
water and 

E* 
ressinq finger down throat. Drink a large amount of water, milk 

or sodiulr icarbonate to dFloce nate-4 c \ --al in stomach. Contact a physician 
knediately. 

. 
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SECTIOH #S - EXP0SUR.E EFFECTS and FIRST AID ContFnucd... 
I 

Hiacellaneoua Toxicological Information 

Inhalation l-hour LCSO:.14S,OOOp 
E" 

In rata.. 
Skin Absorption LDSO: 15,840 mg/ q in rabbits. 
Oral LDSO: 9100,mq/kq in rata. 

Health Conditions Aggravated By Ewsure 

Hethanol expoaure'may aggravate exiatinq e e, skin, kidney and liver 
disordera. Preplacement and annual nedrca f: examinations are recommended for 
workers who normally.handle Hethanol with emphasis on neurological, visual, 
liver and kidney functions. 

Honitorin of air in the work place is recommended to maintain Hethanol 
vapors be 9 ow recommended T1;V. . 

. . 

SECTIOH $6 - mACTIVI!J!Y & POLYKERIZ;LTIOH 

Stabilfty: Stable 

Conditions to Avoid (Stability) 

Avoid strong oxidizing agents, excessive heat and ignition sources. 

Incompatible Hateriala 

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

Hazardous DecGnpGsition ?rGdccts 

Occurs from heat and reaction wit:? above stated materials. 

Conditions to Avoid (Polymerizaticn) 

Polymerization will not occur. 

Hazardous Polymerization: will not occur 

SECTION f7 - SPILL, LEAK, & DISPOSAL PROCEDUXES 

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

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

Waste Disposal Xethoda 

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 XII NotificatiGns and Ir.fomatlon 

-, 

SAZU Title III - Hazard Classes: hcute Kealth h'azard 
Chronic Health Hazard 
r;-e Hazard . A- 
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SECTION #7 - SPILL, IA==, & DISPOS;JI PROCEDURES Contbued... 

SARA Title III Notifications and Information 

S.ARA Title 111 - Section 313 Supplier Hotificatlon: 

This product contains the following toxic chemical6 subject to the reporting 
requirements 0, c section 313 of the Emer 

s 
ency Pianning and Cornunity Right-To- 

-0~ Act (EOCRA) of’ 1966 and of 40 CPR 72: 

CASf Chezaical Haze Percent of Hhture 

67-56-1 EXTE...YOL - 99.9 
67-56-I EXil-XG ALWBOL 99.9 - 99.9 

This information nust be included on ail HSDSs that are copied and distributed . 
for this naterfal. 

Other EnvFro.mental Znf omat2on 

ATaatic Toxicity Rating - TL?i 96': Over 1000 pp 

Soille of 5000 lbs. or more must be reported to the h'ational Repsc'ase Center 
(i-soo-4244802). 

sScfIO2i .#8 - 'SPzcia PRCTzCzI~-Xz.YSiz~S . . I 
VentFlatFor. 

Pr0vi.d~ adeq.zate ventilation or exhrzst to meet TLV/ZZL requirements. 
Sumlied air 0:: 
abO?e the PZL. 

self-contained breazhing e-ipment recccmendec! for exposures 
OrSanFc vapor cartridge respzrators not reco.--r. -.-a?&& for 

methanol -.-a-r exposures. 

Sye 'Jrotection 

Have available and ueaz as appropriate coverall chemical splash gogziles or 
safety spectacles (side shields preferred). 

Skir. Prbtection. 

Rubber gloves and prote,,, -"h-e aprons or clothing shoulc be used to prevent 
skin contact. For oc-erations where spills or splashing can occur, use 
iocerJious body cove>ing an2 boots. A safety shower and eye bath should be 
av>ilable. 

Respirato,ry ?rotection 

Provide adequate ventilation or exhaust to meet RLV/?25 reguirements. 
Supplied aiz or self-contained breathing equipment recommended for exposures . 
above ?SL. Organic vapor cartridge resp&rators not recommended for ne=hanol 
vapor exposures. 

Other Protection 

Eye wash and safety sho;*er recommended ir, area of 'use. Wash with soap and 
water immediately after skin contact. 

Work/Hygienic Practice6 

: 

Monitoring of air in the workplace is recommer,d6d to -=;ntain net!-.ar.ol vapors ,.LL,^. 
below recczzended TLV. 
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SECT1024 f9 - SPECIAL PRECXJTIONS - STORAGE & EANDLIHG 

storage & Handling conditions 

Store fn.a cool, well-ventilated area. DO nat expose to temperatures above 
'12OOP. Keep away from heat, sparks and flame. Keep containers closed. Use 
only DOT-approved containers. Use spark-resistant tools. Do not load into 
compartments adjacent to heated cargo. When transferring, f0110wrproper 
~=~uaun~~ng.procedures. Use with adequate ventilation. 

Avoid breathing vapor. 
Provide emergency 

Avoid contact with eyee, skin and clothing. 
Hash &roughly with soap and water after handling. Hash contaminated 
clothing thoroughly before reuse. 

SECTIOH #lo - SHIPPING ~RMXP.IOH 

Proper Shipping Name: Hethanol or Methyl Alcohol 
I 

Packing Group: 2 

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

SECTION Ill - =R XNFOR!!ION I 
Regulated by Food and Drrug Administration under 21 CRF 175 and 176, for use 
in adhesives and L-titles in contact with food Items. 

consumer Product Scfety Commission requires materials containing 'methanol to' 
be labeled: 

Danger: Poison. ?l,cclaSle. vawr Ea,--3ful. 
be made 

Xay be fatal or cause 
blindness if swallowed. c--not -.... 
Contains 

con-poisonous. . 
b methanol. 

Xethanol is subject to Section 313, reporting unter SPC?..X. 

DISCLAIHlsR OF EXPWSSED a9 IMPLIED HXGJNTIES 

This information relates only to the material designed and may not be valid 
for such material used in cctxbinatton with any other materials or in 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 -I no 
represenation, warranty or guarantee is made as to its accuracy, reliability 
or comoleteness. It is the user's responsibility to satisfy hFnself as to 
the su;tableaess and completeness of such information for his own particular 
use. 

. . 

. . 
::.i’ 
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Material Safety Data Sheet 

---------.----- I. CHE,%fICAL PRODUCT and COMPANY IDElVTIFIC.4 TION --------------- . . 

r .w_-. 
Product Hem&i MZTS4XOL . 
3roduct Code: 21C311 
XSDS Number : 56 

w?43% (24 EOU~S/I=AY) : 
1: GSA, call..........803 r2r 9300. 
outside GSA, CZii*.... 202 cg3 7617. 
w--T, a-l- \-v-,-Lb calis accapced 
f? car.ada, -'4‘ -.- call.. . . . . . . -2 477 sjj5. 

3 ---w-w------------ _. CO:‘I~fPOSI TlO:V 1 li‘v’FOR:f*lil TIOA’ O/I IL\~GR.EDIE~VTS ------------------- 

99.5 - 99.554 

ZbZZRGENCY OV2RVIEii: 
Metha.noi is a .c1eaz, colcrless, nobile liquid with a mild 
alcohol. odor. 

DANGER ! 
Fla!xz?able (flash point: TC, 60 F; KC, 54 F) 
Vapor is heavier than air aa? caz travel considerable 

distar.ce to a so::rct of ignition, a:d flash back. 
,ya?a-; ---A al ca?. 'burn xi::: litzle 3,' 23 -.?ij;*~lp f:a:,r. 
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Pr~nCrr -JuQ 27tn. 135.53.W a.m. ja2~?GlAXJli21GC1 . . ,&2(,s,n) 

--------_----------------- j. HAZ.4 R DS ID EA’TIFiC.4 TION (Continued) -------------_----_-------- 

POTENTIAL HEALTH EFFECTS 

ROUTES OF EXPOSUm: 
Skin, eyes, inhalation, ir-qtszior?. 

IhCsr?DIATE EFFECTS 

SKIN: 
Repeated or r>roior.grd contac= causes dz*ying, briitleaess, 
cracking and irritation. 3roioccje, a 22s repea:ed skir. COT?- 
tact with nethanoI.-soak& saterial has produced toxic 
effects izclxling visio:a efEts:s a2d Cteih. 

INGZZSTION: 
Poissnoos ;r fatal if Sxa,Lki;tZ. A szall amoxzt (uscally 
two or nore our.,, --as) caz C8Zst mental sluqgiskness, nausea 
and vorr?itizg leadicg to st~tzt illness, and may produce 
adverse effects OI? vision -Liz:? possible 3iintitSS Or death 
if treatment is not z-e-=;-:=-' -we. -a. 

ZDiCAL CONDITIONS AGGlZAVATZD 5V EXPOS-: 
Significant exposcre to this chtr;?iczl insy ad:lerSeiy affect 
people with chror,ic diseaj$ zf ::?e cer,:ral nez~ous system, 
ski.?, gastroictesti-a1 trz~z ardisr t:~es. 

FOX FV?,T'EZP, INFO?ZGT~2~, ES: 
Section 4 - First Ai& xeaszrfs 
Section 5 . Fire Figh:izg Veas-dres 
Section 6 - F\ccider,tal ?.eia=se Measures m-e 
Section 9 - Exposure Con:rzls/Personzl Proiection 
Section 9 - Physical acd Ckezical Prqerties 
Section 10 - Stability aad ?.aactivi:y 

e T?A:iSFSF..TATIO:I i~i?.SENCY:.....(SOO) 424 93cc 1s G.S., CSIXTEZC - 24 !?F.SiDAY 
@FOT;L?CT i’X?Git’\=\i* 
;&G',T 

. . . . . . . . . . . . . . . . (500) 335 5235 HOECSST CELXiSi, '24 Si?S/CAY 
ISFCP~A;:C~!..........(214) 277 4cc", (?:3C A.. TO 4::5 M. CST) 
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_--___----_--------------------------- 4. FIRST AID MEASURES ------_---_----------------------------- 

SXIX: 

EYES : 

i2iGFSFiON: 

Remove contaminated clothing azd wash contaminated skin smith 
large amounts Of SOa:, and Wattr. if iv-itatic:: persists, --- 
contact a physician. 

Flush eyes with water for a: least 13 min-.\tes. Con:ac: a 
physician immediately. 

Renovs patient frcm. contaminated area. If breathing has 
stopped, give artificial rts?iraticz., then oxygen if needed. 
Contact a physician imGe5ia:eiy. 

NOTZ TO -==~sicIms: * ..a 
+J>,ep- 0,lasF.a netha-cl ccnc=~rrz- i c-s are >-ighsy t.h.+n 25 ;.q/ ------C_“.- 
deciiiter, when ingestad dcses art 9 ret'Ler than 30 miili- 
liters, a"d when there is svidence of acidosis or visual 
abnormalities, a 10% solution of ethanol in SS agGeous 
dextrose, administered intraveneously, is a safe effective 
antidote (Western 3ournal cf Medicine, March LOSS, p. 337). 

--_------------_------------------ 5. FIRE FICHTIXG MEASURES ________------------------ ---------- 

NF"rA (9, F, P,): i, 3, 0 

FLXBASLE ?RO?ERTIES 
FLP.S~?C)I~T CLOSSD CU: 60.0 F (i;.6 C) 
FLASHPOINT OPEN CUP : 54.0 F (12.2 C) 

U'JD- ESDLOSIVZ L-Xi' : 36.5 4 - - I-. 
In air by vclume. 

LOWSR EXPLOSIV" LXr : 5.5 % 
In air by ~;oluz. 

HAZARDOUS PRODUCTS OF COMBUSTION: 
Carbon monoxide. 

:. 

s T?ASSPCP.tkTION EXE?.CEh'~:.....(900) 424 9jC3 IX U.S., CSEXTP.EC . 24 nP.s/oAY 
P?,ODCCT EHE?.GEh'CY:........,...(300) 635 5255 HOECss': CELW~SE, 24 S?.S/LAY 
F‘3XT I:;F~P.+"~Ti3'8* . . c L . . . . . . . . . . . (214) 277 4CCO ;7:30 A.'! TC 4:15?PX, CSTT 

Hoechsts 
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am c.ar -A& 2712. 1% 369 a.m. 3W~%:XX;%zli31 -- 19.4 (,07/t74) 

---------------- ---------- 5. FIRE FIGHTING ~VE.4SURES (Continued) _---------_-____-___------- 

EXTINGUISHING kEDii\: 
Use carbon dioxide or dry chemical fcr small fires; alcohol- 
tr,a aquecus film-forming foam or 'Siitr spray for large 
fires. Water may be ineffecti-e bu: s;et*;d be used io cc01 L-C -- 
- . ii?Ze‘ exposed structures and vessels. 

?I?? FIGHTING IRSTXUCTiONS: 
If potential for exposure to vapors or procLLb-a ‘..-t - of CO+J.~S - . . 
ticn exists, wear complete personal protective equipmen:, 
including self-contained.breatbing appararus wit'n full face: 
piece operated in pressure demand or other positive pressure 
mode. Water spray can be used to redcce intensity of flames 
and to dilute spills to nonflammable mixture. vipor is 
heavier than air and can travel considerable distance.to a 
source of igniilon and flash Sac!<. y-ateriil car: burn *+,-it>- 
I.1 "*ia ,LL-- or no visible fir.?;?. 

_-_----__------------------- 6. ACCIDEiYTAL RELEASE ,WE.-l.SURES _-----------_--_-_------------ 

Zli?i-;r= &--it:cr: scLlrces. Avoid 5:;s CT ski?. co":az:; S?f 
"seciion 8 - Exposure Controls/Perscnal ~~Oi?CiiOZl~ for 
respirator inforzzation. Place leaking containers in well- 
velt-i i ated area --tie- with spill containment. If fire potential 
exists, blanket spill with alcohol.-type a.q:eous film-forming 
foam or use water spray to disperse vapors. Contain spill to 
facilitate clean-up. Clean-up methods may include absorben: 
materials, vacuum truck, etc. Avoid runoff into stcrm 
sewers and ditches which lead to natural xatemays. 

Call the National Zesponse Csnttr (500 424 8902) i? the 
g.Lantity (of ar,y component) spilled is ?q.iai t0 or qrtai2Z 
than the reooriabie ,qiantity (DC) under CZ?.CLA 18Superf1~n5N': 
5000 lb/day-. 

For more information, see "Section 15 - ?e-;ulaiory iz.foxa - 
iion". 

a 'x.W~~CP.';;\~;ICN EVER.:hSC'f:.....(SCO) 424 9300 I?1 U.S.. Ct?EYiiz:EC . 25 Sp.S/CXY 
p?.ixiiijt-i ExZ?GESCY:............(EOO, 835 3235 Sf9CHST CELA~~SE, 24 SF.S]QAY 
??.333CT i;;SC~-"-i':=C~:..........(2?41 277 4000 (7:33.&Y TO 4:lS' 3. CST) 
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----------m------.-- **------w--*----- 7. HAh;?>LIIvG and STORIdGE __ _______- -we _____ i- _____________-_ - 

KANDiJNG: 
Use with adequate Ventilaiio~. :<te~ coctair,Lrs closed vher; _ 
zot in use. Always open cozxair,ars slowly to allow any 
excess press-.ire to VSZt. Avoid breathinq vapor. Avoid cc;?- 
tici with, eyes, skin or clz2kq. Wash thoroughly with soas 
2nd. water after haXiliEg. %coctanisate soiled clotkinq 
thoroughly before ie-';st. zes Lroy zonta3inated leachtr 
clothing. 

30 30: eylose to iez!!ptr~tures a'sove c9 c (120 F) . Use 
spark-resrstant tools. Do zc: load ir?:o coiqartseots adja- 
cf2.t to b-aied carGo. -- pro-,-i*,= trcergen.~y exhzcst. 
clotking. 

w----- ------*---- 8. ESPOSL;‘JIE COlVTROLS / PERSO!YIL PROTECTION -----*------*----*- 

Ger.eral or dilution ve~:ilz:ion is framer-tly insuffi;;:;; 
as the sole rnecns of co2trcllinq exyloyte exposure. 
ventilation is usually grefrrred. 

Explosion-grcoz equip?2n: (for exarr,sle, far?S, S'GitChsS, 

qromded. dcccs) shcul2 be cssd in nechinical ventilitlo~ 
sys terns. 

PROTECTIVZ EQ[IIENT 
A safety shover and eye 5;:'n shoal& be readily ava-&-. iTable. 

sicm: 
. . 

Wear _ imervious CiOiiiiZr; gZZ c;,- - Jm-aS to prevent reseated or 

prolonged contact. Pi2 ri;er.!!e.c.~.e a d material of ccnstructicx 
is: 
Butyl rubber. . 

EYES: 
Xe2.r chenlzal qoq;gI.es c;he?. there is a reasonable chance Of 
es;e cct23ci . 

e TjTASSPO.>.~ATiO.Y EXERGZNCY:. . . . . (8CO) 424 ?303 IK C.S., .- , ._ c'i'\l"F"C . 24 HK3;DAY 
FROXCT EUt‘?.GEh'CY:. . . . . . .". . . . (~00) 85s 5235 IiCZCHST CE-d:iE.:E, :i m.S/CAY 
FQCDCCT i!!'OF=V-4TIOtl:. . . . . . _. . . (214) 277 4030 17:30 An TO 4:13 FV. CST) . . 
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--*------ 8. EXPOSURE CONTROLS 1 PERSONAL PROTECTiON (Continued) ;*..******* 

IWALATION : 
,. . . Based CT. *workplace coztan\izate level and working linits of 

the respirator, use a respirator apgroved by NiOSl;/%%A. 
The fol1onir.q is ihe minizx.. recormendad equipment for an 
accepiibla IPIVel Of SXgOSCZt. To estimate an acceptable 
level of eszoszre, see "cjec;ion 3 - Bazards Ic?entificaiZionl', 
ttSeccion 8 t Expssura Coa~rclr/?ersonal ProteccFonlt aad 
tiSecticn 11 - Toxicological ZzPonation88. 

For esce;:r : Use self - CO2:iiZled breathizq apparatus i;ith 
full faceaitce cr any res?lrator spesl- ' TicalLy apprcveii for 
escase. * 

EXPOSUZ GUZDELfSES: 

ETE.\S~L (67-56-l) 

OS%4 PEL ACGiH TLV 
200 ???I (,Tw~) 250 2F.f (STZL)' 

*.a*. 200 PPX (5-x.:) 
ACGiH has give?. 

. this ssmstance a skir: cksiqnation. 

* -*. 
Iioechst, Celanese has adosted the ACGik .;.4q. 

Ixnediately Danqerc-2:s to Life or Eealzk (LI)LS) level: 
25,000 ppm. 

. . :. . .* . ..*_ 
‘..I . 

a TF&JS?OP.iATI$S Et$fEGSSCY:.....(SCO) 424 93C: IX U.S., CREXTXC . 24 Y?.SjCA'f 
P;.GI)CC-i L.~T?.GESCY:............(sOo) 83.5 5232 SOIWST. CEM:~TSE. 24 !iP.S/CAY 
CJCv"3Ci rycCFU-&T'CY. (7:30 AX TO 4:15 23, CST) . . . _. . _ _ . . . . . . . . . . . . (214) 277 4003 



Hoechst Ceianese 

product Nane : t-EfiS.NOL 
product code: 214111 
MSDS Number : 56 
Version Date: 02/01/1995 Page 7 of 11 

Rim ix!3 - Juty 27th. 13% 3.99 3.ri. 3320 ffilX X~KZlQOl -- 19.7 (ll(Y174) 

-_----__-_-_---_-_------- 9. f’fWS[CAL and CHEMICAL PROPER TIES --------------------------- 

: 
: 

: 

: 

: 

: 

clear, colorless, nokile liquid. 
>zild alcohol odor. 
Liquid 
95.0 %G 
(20 Cl 
1.11 
Air = 1 at 20 c 
64.6 C (148.3 F) 
(760 rim Sg) 
-97.8 C (-144:O 7:) 
coxplete in iiaier. 
0.792 
i-:20 = 1 CJ 29/2cI c 
2.0 
au% = I 
100.0 
32.0 

CXEXICAL STiUILITY: 
StaSle. . 

COhDITiONS TO AVOID: 
Eeat, sparks, flame. 

INCOYTATIBILITY: 
Sulfuric acid; OXidiiiRg aqezts srrch as hydrogen proxide, 
nitric acid, perckloric acf.5 and chrsx;:iux trioside. 

EAZ~~OUS DECOYPOSITION PRODUCTS: 
carSon mnoxide * 

HAZAEDOUS POLYX=RIZATIOX: 
Will not occur. 
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Rrxc!ae.-JUT 271% 15%~ 339 a.m.1925 inlAXOP2tC31 -18,8(1,,,,ir) 

------"-""-"""""""""" ""-""""" 11. 'j"O~~~C#L OGICAL Ii\*f'OR~~~~ TIO;V ------------------------------- 

Oral LD5iI. ,, : 7.5 q/kg (rats); practically con-toxic to 
rats. ,a 

Dernai : ninimu? lethal &se, 2.6 g/kg (monkeys); 
- low toxicity to animals by ski2 cczzac;. 

Inhaiation LC50 : 64,000 ppx (ra:s, 4 kr;; practically noa- 
toxic in rats. ?.epaated. exp~scre of ~cx~<E)~s ZO 5003 pplit, 

6 hrs/&y, 5 days/wk for 4 %tt%f cazsei r-.3 toxic ressccse or 
effect 5 on vision. 

. .” . . . 

This 1nroXatron 1s Delcg researched. 

-““-“““““““““““““--“-“““““““-““” 13. DISpOS& COjVSrDERA TIO&-S __---_-----------__--~~~~~~ -me---- 

Ail. zotificatioc, cleat-9.1lp ar,d dlsaostl s:?z*::~ 3e carried 
out in accordance wi:h federal, state ar.ti local rtgulaiiors. 
Preferred neikods of wasie ciFs~o;al azb izciceration or bio- 
logical treaiiCIeZit Ln federaljstate 2_33zc'.'ed facility. 

xazardous waste (40 CFX 261): Yes; Vlj4, DOGi. 

m ‘TP.ASS?C?.CATICS EXEf.GE::;‘I: . . . . . (200) 424 53:: . IS c-s., CntxTBEc - 24 uas/sAY 
PROCGCT ENZZGESCY:........,....(~OO) 835 5235 C3EfHfT C~LWESC,, 24 H?.S/CXY 
PP.CC'JCT iNPO~=.~~.A'i;'5~:..........(2L'I~ 277 4035. (7:3C ;cv. To 4115 73, Csc) 

Tte nJe:s*: r.Jl?a and k>O Y, rep,c,r.d 1raCmmJxs 9 '~:x~s:xi Hoechst s 
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Hoechst Ceianese 
. 

product NaGe : .XZT33!iCL 
?roduct Code: 2i4311 
XSDS Number : 56 
Version Date: 02/01/1995 

---------- ------_-------------- 14. TRANSPOR T INFO RMA TION -^------_----_____-_______________ 

DOT proper s’nip~:zg tile : Methanol 
DOT hazard class : 3, FlamabLe Liquid 
bjjNA ide~tifica:iCt -*veker: ..-.1-.. Ix1233 
Packing qroua : i1 
EE guidebook ntL';tjer : 28 
Zezorta'ole cpazticy !?$I : SC00 I!?/2279 kq 

-w-e --------- ----*--_-eq--wm--- 15. REGJJL:d TOR y I!vFORlj/feA TIOiv ----_--_-_--------__------------- 

B.S. FESJEFAL Z.ZGULATIO?jS 

tie certify that all c~?.goiients ara siker oc the TSCA 
inventory or quali?y for an ese%gItlos. 

SAXA 301: : XZXASC~ 05.55% (57-56-I) 
SAPA 31i : 
Acute heaich.--...-.-....--. yes 
Chronic health-------------- Yes 
fire-.--...---...-.--------- yes 
Sudden release of presscre-- No 
,P,eactive-.-.--..------.----- :<a 

INTERNATIONAL REGULATIONS 
Listed OR the c:?eztical ic\-entcrie; cf the fol1owir.g . 
countries: kUS:rti lia, Ca:.azia, Eurc~:t (SISZCS), Japn;: adz 

&ash i. . Korea. 



. . Hoechst Celanese 

Product Name : t-lzx..~~3L 
product Code: 214311 
MSDS Number : 56 
Version Date: 02/01/19?5 PaSe 10 of 11 

Rtnl c2tr . . A?/ 2%. 1995 1.59 am. 3.920 WlA XOH21Gll - 18.10 j;lYl74) 

----------------_------- 15. R EGULA TO R Y I:VFO RM-4 TION (Con timed) ------------------------- 

-mIS INGREDIENT DISCLOSUa LISTED COX?O?ZqTS: 
x"25LS CLASSIFICATION: Class 3, Division 2; Class D, 
Divisior, i, SU.bdiViSiO?. A. 

this prod-;et has keen classified in acccrdance with the haz- . * arc cr1 ,--1 t-w: Of c.he C??, Hz.5 ihe NS33 coctaixs all the infcr- 
ma-Lion re.-* i r ,,-,ec? by :he CF.. 

Stowar~shi~ Separice2t 
Cal =--‘aga ---.-- - @kexicri Grou3 

RZVISIOX INDICATORS: 
The follo';ing settions 5ave bean re*rised.: 

DISCLAIl5XR: 
The information ccntainec? 5erei.n is accurate to the best of 
our knowledge. We do x't suqqest or guaran:ee that any 
hazards listed herein are-the only ones which exist. 
Hoechst Celanese Chemical Grou?, ICC. makes no warranty of 
any kinti, ex-Tess or imglied, concerning the safe use of 

this materia? in your process or in combinaiion with other 
substances. Effects car, ba agqravated 5-y other materials 
and/or this material may aggravate or add to the effects of 
ot>er ma:erials. This material may Se released from gas, 
lic;.:id, or soii.5 :dZeridis .Tade 2ire:tly ST i:direccly frCZ. 
it. User kds the sale respnsibility to tiec+rmi,?e the ..' 

a ‘i?~N;P~ETATIOS EXIEF.CEECY:.....(800) 424 9303 1s 3.s.. CE3TREC - 24 a?.sicAY 
??.ODCCC ExXGESCY:............(~OO) 835 5235 _ HOECHST CEL4hZ5E, 24 ;i?,s/OXY 
XC3CCZ I!:F3~~?\;13Y:..........:214) 277 4N: (7:30 A.5 TO 4:?5 Fy, CjT) 



Hbechst Celanese 
. 

Prodixt Name: ?ETZkNSL 
Product code: 2i43lI 
MSDS Number : 56 
Version Date: 02/01/1995 Page 11 of 11 

Rtrx Cae .- Jurf 27:h. 1995 XC-9 ..m. 2.320 FGIA XOH2:CGl .- lL.I\ (llUl74) 

DISCLAIMER: (Continued) 
suitability of the materials for any Iise an=! the maxer of 
use contempplated. User mcs.: moo,: all a?pLicabLe safety an=! 
ireaLt'n standards. 

e T?‘N jPQ?.TATiOS E?lERGEHCY: . . . . . (jCG) 424 9305 16 i5.S.. CC'zriT.EC . 24 %Rf/CAY 
P?,c)D~c': ~n~c;f~cy:. . . . _. . . . . . . (300) 935 5235 xOEt:iST CIL\?ESE, 24 ms/MY 
PEO~CC'; 1::ro~~-~~IOS:..........(214) 277 403: (7253 &..\I YO 4~15 FX. CST) 

. 
i,ne C;3cZs: n.%T* a.7C !ZCZ YC repYler,C :rs:*r.c&, cl )ise:ra: AG Hoechst B 





MATERlALSAFETYDATASHEET 

PRODUCT IDENTITY/TRADENAME: %$@@p a-- 
1. CHEMlCALPRODUCTANDCOMP~NYlDENTIFl~ATION . 

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 INFORMATICN: (804)271-7677 (Wako Chemicals USA, Inc.) 
EMERGENCY TELEPHONE NUMBER: (800) 424-9300 (CHEMTREC) 

2. COMPOSlTlON~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 IDENTiFiCATlON 

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, 1994 
Page 1 of 5 
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SKIN ABSORPTION: 

INHALATION: 

INGESTION: 

CARCINOGENICITY: 

. 

It can penetrate the skin causing effects similar to 
those identified under acute symptoms. . 
Dust is irritating to the eyes, nose, throat, and lungs..,+-..: 
It may also cause headaches and dizziness. It ma)-. 
cause symptoms of exposure similar to those 
identified under ingestion symptoms. 
May cause anorexia, headaches, bellyache, diarrhea, 
nausea, vomiting and fever. Prolonged exposure may 
cause shock symptoms, narcosis and death. 
NTP; Not listed, IARC; Not listed, OSHA; Not listed 

4. FlRST 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. If irritation persists, transport to 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 irritatic 
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 FlGHTlNG MEASURES 

FLASH POINT: 
FLAMMABLE (EXPLOSIVE) LIMITS: 

EXTINGUISHING MEDIA: 
FIRE & EXPLOSION HAZARDS: 

Not available. 
Minimum Explosive Concentration of a dust: 20mg/L 
Carbon dioxide, dry chemical powder, foam, water. 
Hazardous, toxic and irritating dust or smoke may bc 
emitted, May erupt if exposed heat or fire. Dust form 
an explosive mixture with air. 

V-70 MSDS, NQ 09301902: January- 11, 19 
Page 2 0 
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FIRE FIGHTING INSTRUCTIONS: Firemeii should we& 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 ~E@~SE 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 sea] it tightly), Remove, clean, or dispose of contaminated clothing. 

7. HANDLING ,AND 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/860F). This material is capable of creating a 
dust explosion in low concentration by static electricity or sparks... Store away from sunlight in _ 
a cold (< - 1 O°C/140F) 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: Use exhaust ventilation 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, 

EXPOSURE GUIDELINE(S) 
Protective clothing, NIOSH/MSHA approved respirator. 

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: 50-96°C/l 22-205OF (Decomposition) 
. 

V-70 MSDS, N* 09301902: January 11, 199‘ 
Page 3 of f 001032 
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.BOlLING POINT: Not applicable. . . 
SPECIFIC GRAVITY: Not available. 

.‘SOLdBlLfTY IN WATER: Insoluble. 
. -; *. . -_ ; <.. . . 

1 Q~;~,-~~Ai3ILIT~ AND REACTIVITY .-. _ . .T’ __... ‘. -.,. ..: . ‘. . ..- . . _ 

CHEMICAL STABILIN: 

. . 
CONDITIONS TO AVOID: 

INCOMPATIBILITY (MATERIALS TO AVOID): 
HAZARDOUS DECOMPOSITION PRODUCTS: 

HAZARDOUS POLYMERIZATION: 

_- __ 

This material is’ ‘u&able at’ temperatures above 
-10°C/140F. 
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. 

“I I. TOXICOLOGICAL 1NFORMATlON 

RTECS NUMBER: Not listed. 
. ACUTE TOXICITY DATA: LD,,‘(oral, moused): 2028mg/kg. 

LD,, (oral, mouse?): 2900mgIkg. 
IRRITATION DATA: Not available (Not listed in RTECS). 
MUTATION DATA: Not available (Not listed in RTECS). 

REPRODUCTIVE EFFECTS DATA: Not available (Not listed in RTECS). 
TUMORIGENIC DATA: Not available (Not listed in RTECS). 

. 

.I 2. ECOLOGICAL INFORMATION 

Not available. 

‘l3. DISPOSAL CONSIDERATION 

Dissolve or mix the material with a combustible solvent and burn in a chemical incinerator 
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 
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14. TF?AtiSPORTATlON INFORMATION (US DOT) - 
i PROPER SHIPPING NAME: 2,2’-Azodi(2,4-dimethyl-4-methoxyvaleronitrile) 

HAZARD CLASS: Flammable solid (Class 4.1) 
IDENTIFICATION NUMBER: UN 2955 

-I 5. REGULATORY INFORIVIATION 

EPA: CERCLA RQ, TPQ= Not listed 
‘OSHA: TQ = Not listed 

New Jersey RTK Hazardous Substance List 
Listed, EPA TSCA Chemical Inventory; EINECS Number: 2395938 

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. Wake shall 
not be held liable for any damage resulting from handling or from contact with the above 
ma teria f. 

! - 

V-70 MSDS, N* 09301902: January 1 I, 1994 
Page 5 of 5 
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INITIAL/EMERGENCY RESPONSE GUIDELINES 

1 

PRODUCT': WAKO V-70 INITIATOR . 

2,2’-AZODI(2,4 DIMETHYL+METHOXYVALERONITRILE)- 
CAS # 15545-97-8 

DOT UN #2955 
information Reproduced from 1993 Emergency Response Guidebook 

Guide #x0 

POTENTIAL HAZARDS / 

FiRE OREXPLOSION 
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. If Shipping PaFer 

not available or no answer, CALL CHEMTREC 
AT ‘I -800-424-9300. 
If waterpollution occurs, notify the appropriate authorities. 

_ 

LOSS OFCOOLING 
:L. Specified control temperature of material must be maintained. Obtain liquid nitrogen, dry 
2. ice or ice for cooling. If none can be obtained, evacuate area. 

, 

(continued on back) 
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,,_. 
FIRE 

Small Fires: Dry chemical, .COi, Halon, water spray or regular foam. 

Large fires: Flood fire area with water. 
use unmanned hose holder or monitor nozzles; if this is 

: :: 
’ For massive fire in cargo area, 

impossible withdraw from area and let fire burn. 
If fire can de controlled, cool container with water from unmanned hose holder or monitor 
nozzles until well after fire is out. - . 

SPILL OR LEAK 
Shut bff 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. 

FfRST 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. 

,-- 

L 

. Wake V-70 Initiator 

(Reprint of Guide X701. 1993 Emergency Response Guidebook’ 
Page 2 of 2 
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EMERGENCY CONTACT,. NUMBERS 

(A) SHIPPER: Wako Chemicals USA, Inc. 

l-800-992-9256 pr I-804-271 -7677 

Mr. Jim Engel (home): l-804-745-3356 

Mr. Tokutaro lsobe (home): l-804-739-8042 , 

(B) CONSIGNEE(S): EVALCA 

11500 Bay Area Blvd 

_ . Pasadena, TX 77507 

Tel+ l-71 3-474-l 504 

(C) CHEMTREC (Ch emical Transportation Emergency Center) 

l-800-424-9300 (U.S., Hawaii, or Canada) 

From the State of Alaska, call collect: l-202-483-7616 
In the District of Columbia call: l-202-483-7616 

(D) THE NATIONAL RESPONSE CENTER 

l-800-424-8802 

[In the Washington, D.C. calling area, the number is l-202-267-26753 

0010~7 
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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 faciiit y. 

BOTH THE WAKO WAREHOUSEMAN AND DRIVER TO lNIT1AL: 

The transit temperature-l S°C (5 + 5°F) of the trailer is to be reached and maintained 
for one hour before the V-70 is loaded into the trailer. 

Verify that the V-70 drums have FLAMMABLE labelling. 

Verify that the PLACARDS are placed properly on the trailer. 

Verify the drum count (DRUM COUNT: 6 0 1. 

Verify that the drums are secured in the trailer. 

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 Wake Emergency Contact Telephone Numbers, and the 
Summary of Dry Ice Locations. 

THE DRIVER TO INITIAL: 

G32 1. - 

2. e ./ 

3. f. GE?- 

It is understood that V-70 becomes vev unstable and hazardous if its temperature exceeds 
-5°C (+23OF). The transit temperature is set at -15OC (+SOF) to provide a safety margin. 
Also, it is safe to store V-70 at temperatures less than -15°C (+SOF). 

It is understood that Wako’s requirements call for the operation of the refrigeration unit to be 
checked at least 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 5OF) 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 a(( 
times, when the V-70 is in the trailer. 

The designated person for this shipment is: 5U69?VUO& 

It is understood that your dispatch is to be contacted immediately should there be any 
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. 

07:30 - 12:OO g. 12:30 - 16:O0. 

&?J‘-.w 
Date 



. . 
i 

Dry Ice Locations 

Dallas: Fire Protection 358-3593 
(Distributor for Liquid Carbonic 637-2577) 

American .Ice 748-9396 

The FolIowing 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. 

001045 





=====t$. . . . . 

MAI \‘l lH@)<f=jODT 
Mallinckrodt provides the information conlaincd hctcin’in gocd faith MERCffAMXBfLffY, fTf.NfI?S!f FOR A PAR-flCtJf~fc ! 
but maker no rcptescnlrtion as to ils comprchcnsivcncss or accuracy, PURPOSE WfTff ResPECTTO THE INFORMATION St3 
fndivfduafs receiving the information must exercise their indcpcndcnt FORTff HEREIN ORTO THE PRODUCTTO WHlCft TftE 
judgment in dcletm~ning its appropriateness for a particular purpose, 
MALLINCKRODT MAKES ~0 ~PRESENTATIONS, OR 
WARRI\Nnf!S; EfTffER EXPfUfSS OR IMPLIED, OF 

INFOfIMATlON REFERS. ACCORDINGLY, MALLINCKRODT 
WfLL NOT BE RESPONSIBU? FOR DAMAGE!,ftfZ!ZJLllNG 
FROM USE OF OR REtfANCE UPON TfBS f~RMATfON. 

!vfallinduodt, I& !kiatcd Pro&& Division, P.O. BoxM Paris, KY 40361 
, 

Emergency Telephone Number: 314-982-5000 
:.i: 

SODIUM HYDROXIDE&O AND 10.0 
NORMAL VOLUMETRIC SOLUTIONS ’ ,.; . . PRQWarDEr\mncAnONx 
S~M~YIIIC Caustic soda rdulion; xodium hydroxide liquid 

1. 

Formula CASNo.: 1310-73-Z 

Molecular Weigh’t: 40.00 I 

Chemical Formula: NaOff (solutions, 1040%) 

Ha~nrdour Ingredients: Not applicable. 

J’REC~UTIONARY MEASURES 

Do not get in eyes. on rkln, or on clo4hing. 
Avoid breathing mist. 
Keep container closed. 
Wash thoroughly after handling. 
Use with rdcquatc ventilation. 
This substance is classified as a POBO’N under the Federal Caustic 
Poison Act. ’ ‘. 

‘.‘I 

EMERi3EihFIRST ‘iID .;, ?” : i 
If swallowed, do NOT induce’6&h$ Give large quantities of 
wx~cr. Ncvcr give anything by mouth to an unconscious person. Call 
a physician immediately. In case o(!ontad, immediately flush 
skin or cycs wfth plenty of water for at least IS minutes. In all 
cases call a physician. 

. 1,. . 

SEE SECf-fON 5. 

DOT Hazard Class: CorrosiviMaterial 
.? 5 
1 * 

* .:. 
I 

i. 

: ; . . 

SECI-ION 1 Ph~alcal lh& SECIlON 3 Reactlvltv DIIQ 

Appearance: Clear, colorless solution. 

odor: odorless. 

Stablllty: 
Stable under ordinary conditions of use and storage. 

Solubility: Miscible with water. 

Boiling Pofnl: Not applicable. 

Melting Point: Not applicable. 

Specific Gravfty: 1.1-1.2 

Har3wdous Dwomposltloa Roductr 
Sodium oxide at high temperatures. 

Vapor Density (Air= 1): No information found. 

Vapor Pressure (mm f Ig): No infomrntion found. 

Evapration Rate: No information found. 

He7.nrdous Polymcrizatlon: 
‘Ibis substance dots not polymerize. 

lncompatibllities: 

SECITON 2 FIR nnd Exttloslon Infonnntlon 

Fire: 

Acids, rluminium, lin and zinc metals 

Not considered to be a fire hazard. $KIlON 4 kak/Solll Dlswsstl lnformntlon 

Explosion: 
Not considered to be an explosion halard. May cause fin and 
explosions when in contact with incompatible materials. 

Fire Extlngulshlng Media: 
Use any mcatis suitable for extinguishing surrounding fire. 
Adding water lo caustic solution generates large amounts of heat. 

Specfal Inforroetlon: 
In the event of a fire, wear lull protectin clothing and 
NIOSfl-apprcwcd sell-contained breathing apparatus with full 
facepiece operated in the pressure dcmrnd or other positivc 
pressure mode. Water spray may be used IO keep fire exposed 
containers cool. 

Caution1 Floor and other surfaces may be slippery. Ventilate 
area of leak or spill. Clean-up personnel requite ptotectivc 
clothing. Contain and recover liquid when possible. fargcr 
Spills: absorb with vermiculilc, dry sand, catih, or similar 
material for dispcwl as hazardous waste in a RCfIA appmvcd 
facility. Small spills can be ncutrxlizcd with dilute acid and 
disposed of as non-hazardous waste. Reportable quantity (RG) 
(CWA See. 311): loo0 Ibs. sodium hydroxide. 

Ensure compliance with local, state and federal regulations. 

. 

/lb 
0 

Wfcctivc Date: Wo(,-89 Superscdcs 1 l-M-85 SODIUM HYDROXIDE 5.0 AND 10.0 NORMAL VOLUMETRIC SOLUTIONS 



Effcctivc r 3doG-89 Supersedes 11-0685 SOI>IUMHYDROXIL)E 5.0 4NIJlO.O NORMAL VOLUMI~‘I’K~CSOLU~~ONS 

4. t?XF’OSURE I HE9iIJ-H : EFFJZCI73 

Inhalntloa: 

Effcctr from inhalation d tit vary from mild irritation to 
s&Wr damage of the upper ra@atory trac!, depending on 
-rig C4 exposure. SeYtrc pneumonitt may occur. 

Ingcstloa: 
Cormhrcl Swallowing may cause seven burns of mouth, throat, 
and stoma&. Smrc scarring of tissue and death may result. 

Skin Coatad: 
Conocivc! Contact al skin an a& inilation or sewn bums 
and scarring with greater exposures. 

.‘. 
Eye caltact: 
ConoaiKl May cause irritation olcycs, and with greater 
cxposums, acw~ bums with possibly blindnws resulting. 

Chroak Exposurr: 
Prolonged cocllarl wi!h solutionr or mist has a dcstructivc ellcct 
upon tiscucs. , 

AggIwatlon of RIxlstln-gi tiotlltloas: 
Pcwns with pre-existing skin disordcrr or cyc problcmr or 
impaired rcrpiratory function maybe more susceptible to the 
cIfccts of the substance. 

B. FIRS AIQ 

Inhalation: 
Remove to fnzsh air. If not brcalhing. giw artificial 
rcrpiration. If breathing is difficult, give oxygen. Call a 
physician. 

IngestIon: 
DO NOT INDUCE VOMlTINGl Gi large quantities of 
water or milk if available. Ncvcr giw anrhing by mouth to 
an unconscious perron. Get medical attcn~ion immcdiatcly. 

Sksn ExposulE 
In case of cofitact, immediately flush skin with plenty of water 
for at least lS minutes while rcmcwing contaminated clothing 
and shoes. Wash clothing bcfotz reuse. Call a physician 
immcdirtcly. 

Eye Exposure: 
Wash eyes with plenty of wa!cr for at lea& IS minutes, lifting 
lower and upper eyelids occasionally. Get medical attention 
immediately. 

C. TOXICKIY DATA (RTECS, 1986) 

Sodium hydroxide: Irritation data: Skin, rabbi(: SO 
mg/24H Severe Eye, rabbit: Xl mg/24 11 Severe 

SE’ 2 

Ah-borne Exposure Umlts: 

-0SHA Permissible Exposun Limit (PEL): 
Sodium hydroxide: 2 mg/m3 Ceiling 

-ACGIH Threshold Umit Value WV): 
Sodium hydroxide: 2 mg/m3 Ceiling 

Ventllatlon System: 
A system of local and/or gcnenl exhaust is recommended to keep 
cmployw exposures belti the Airborne Erpocurc Limi!s. toCal 
cxhausl vcntila!ion is gcncrally przfemd because it can control 
the emissions of !hc mn!aminant at i!s source, prwcnting 
dispersion of it into the general vork arm Plcasc refer 10 the 
ACGIJl document, ‘Industrial Ventilation, A Manual d Rccommendcd 
Practices’, most recent edition, for details. 

Pcmonsl Resplrdora (NIOSH Apprvd) 
if the TLV is cxcccdcd, a dus!/mist respirator with chimical 
goggks may be room, in gcncral, up fo fen fima the TLV: Qnsult 
respirator supplier for limitations. AlLcmaGvcly, a supplied air 
full facepicec !cspintor or airlincd hood may be vom, 

Skln Protection: 
Wear imperviot+ proteztive clothing, including w. glow. lab 
coal, apron or cvwalls to pmtnt skin contact. 

Eye Pmtectlon: 
Use chemical safety go&s and/or a full Iace shield whcrc 
splashing is pogiblc.. Contact lenses should not be worn when 
working with this material. Maintain eye wash Ibuntain and 
quickdrcnch bcili!ics in world area. 

SECIlON 7 SIQ~ n Id InformatIon 

K.ccp in a tightly cloccd con!ainer. Protect from 
physical damage. Store in a cool&y, ventilated a~ away ftvm 
souw of heat. moisture and incompatibilities. Nviyr add the 
caustic 10 wakr while stinin~ ncvcr the twcrsc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*........*.................... 

DROXI 
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Mallinckrodt provides Ihe informalion contained her& in good faith 
but makes no rrprcscnlalion as lo its comprchcnsiwncss or accuracy. 
Individuals receiving the information must cxcrcisc their independent 

Material Safety Data Sheet 
judgment in determining h appm rialencu for a 

fi Jricuiar p”-* MALLINCKRODT MAKl!S NO EPRf?sENI-A ONS, OR 
WARRANTIES, ElTflCR BXPRESS OR IMPLIED, OF 

Mallinckrodc, Inc. Science Products D’ivision, P.O. Box M Paris, KY 40361 

‘*. ~-.-____ 

MERCHAJVI-AOILr’I-Y, FITNESS FOR A PARTlCULnR m 
l’URl’OSC WITH RESPECTTO THE INFORMATlON SET q 
FORTH HEREIN ORTOTHEPRODUCI-TO WHICli-lliE 0 
INFORMATION REFERS:‘ACCORDINGLY, MALLINCKRODT ti 
WILL NOT BE RBSPONSfBLe FOR DAMAGES RESULTYNG 0 
FROM USE OF OR WCB UPON ‘I-HIS INFORMATION. 0 ‘.: ,;,I . 

Emergency Telephone Number: 314982~5ooo 

This Addendum Must Not Be 

petached from the MSDS 

Identifies SARA 313 substanca(Q 

&J-W co&m or rcdistriiution of the MSDS 

must include a cow of this addcnduq 

(Chem.Key: DROXI) 

Product of Components 
of Product: 

SODIUM HYDROXIDE 5.0 AND 10.0 NORMAL 
VOLUhiE!TRlC SOLUlIONS codes: H382 H369 H38S 
The following percentages correspond one to 
one with the product codes g&n here. 

Sodium hydroxide (1310-n-2) lo%, Xl%, 40% Ni No Yes No 

ddendum to Material Safety Data Sheet 

JXEGULATORY STATUS 

.:I.. ..i ,.. \ ‘..: 

Hazard Catcgorics for SARA 
Scdion 311/312 Reporting 

Acute Chronic Fire Prcssurc Readivc 

SARA EHS Sect. 302 
RQ (Ibs.) ‘I-PO (Ibs.) 

SARA Section 313 Chemicals 
Name List Chemical Category 

CERCLA Scc.103 RCRA ’ 
RQ (Ibs.) sec.26133 

. 

loo0 No 

SARA Seaion 302 EHS RQ: Reportable Quantity or Extrcmcfy Haznrdous Substancc, listed at 40 CFR 355. 
SARA Section 302 EHS TPQ: Threshold Planning Quantity of Exrrcmcly Hazardous Substance. An~astcrisk (*) following a Threshold Planning Quantity 
signifies that if the material is a solid and has a particle size cqua1 to or larger than 100 micromctcrs, the Threshold Planning Quantity = lO,crqO CBS, 
SARA S&on 313 Chemicals: Toxic Substances subjcd to annual release reporting rquiremcnts listed at 40 CFR 372.65. 
CERCLA Sec. 103: Comprehensive Enviromcntal Rcsponsc, Compensation and Liability Act (Superfund). Relcascs to air, land or water of these hazardous 
substances which cxccd the Rcportabli Quantity (RQ) must bc rcportcd to the National Response Center, (800425i-8802); Listed at 40 CFR 302.4; 
JUXA: Rcsourcc Conservation and Reclamation Act. Commercial chemical product wastes designated as acute hazards and toxic under 40 CFR .a!33 ’ 

Effccrivc :: 04-06-89 Supcrscdcs 1 l-06-85 SODIUMHYDROXIDE' bLND 10,ONORMALVOLUMETRICSOLUTIONS '-::: 
1 
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