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 Descriptton

Afdcutl!‘.gtion;and flow diagram for the processes involved in
‘the manufacture and internal use of Tec ical IDMA are pre-
{ - Attachment 1. : et ’

A de; ption and flow diagram for the purification process
used to prepare Sales Grade IDMA from Technical Grade IDMA
are presented in Attachment 2.,

Production Volunes and Trends

" The 1981 ‘groductibn volume of Technical Grade IDMA was less

- expected to ¥
Tachnisal Crada

than 25 million pounds and future production volumes are
mzn close to that level. Less than 5% of the

IR -wss converted to Sales Grade IDMA during

1981,

. Oéétxpaticml Exposure

Type of Process System

As indicated in Attachments 1 and 2, most of the operations in-
volved in the manufacture purification storage and internal use
of IDMA are carried out in enclosed processes.

Wo. of ,V}Iorgqus Involved

 See Attachments 1 and 2




C. Exposures

Attachments 1 and 2 describe those operations during the
manufacture, processing and internal use where potential
exposure to IDMA could occur. Potential inhalation exposures
are minimized by the low vapor psessure of IDMA and by the
use of closed processing equipment. Moreover, the potential
for skin and eye contact is minimized by the standard ad-
ministrative requirement for Rohm and Haas Workers to wear
protective gloves and eyewear whenever the potential for
exposure exists.

Data
Internal Use as an Intermediate

During 1981, about 90-957% of the company's procduction of
Technical Grade IDMA was used internally in the manufacture
of polymeric products. Most of these products, containing
about 1800 ppm of residual IDMA,were used as additives for
lubricating oils and other petroleum products.

Exports

During 1981, about 17 of the company's Technical Grade IDMA
was exported from the U.S.

Domes;ic Sales

During 1981, iess than 5% of the Company's Technical IDMA
was processed to Sales Grade IDMA and sold to domestic
customers,

Consumer Uses

IDMA is a chemical intermediate which is subsequently con-
verted into polymeric form during its use in the manufacture
of industrial o1l additives and coatings. We are not aware
of any direct consumer uses for IDMA monomer.

Environmental Releases

Environmental release from manufacturing, processing and use

. aperations are summarized in Attachments 1 and 2. There are no
known releases to water and only negligible air emissions during
these operations: The only significant enviromlental release

is a neutralized sludge obtained from the manufacture of technical
grade IDMA, This sludge is landfilled on the manufacturer's site
in an appropriately sacured landfill facility.
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ting acute inhalation, oral,
“1IMA are presented in Attachment

MSDS's on Techuical Grade and Sales Grade IDMA
\ts 5 and 6 to this report. A technical
descridbing a number of long chain alkyl
including IDMA, appears as Attachment 7 to this
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Manufacturing and Use Deta for Technical Grade
| 1. Block Process Diagram Attached

2. Pooplc, hours, days oxpoicd

Pc ople Hour/Da:
Manufacture 24 2.5

Use 5 6.5

3. Operations with Exposure Potential

a. Sampling Reactor

b. Sampling Finished Monomer
¢. Charging Polymerization Mix
d. Tankcar Loading

e. Waste Disposal

£f. Analysis of Samples

4. Exposure Route - Inhalation
Exposure Levels ~ Estimated less than 1 ppm average

- Estimated less than 1C0 ppm peak (2 min.)
5. Exposure Control -

a. Closed to Process Equipment
b; Rubber Gloves, Splash Goggles
¢c. Outside Sampling Areas

d. Hoods for Analyses

ENVIRONMENTAL

1. Releases to Air, Land, Water
a. Air: .75 lbs./day
b. Land: 1200 pound/day
c. Water: None

2. Environmen:al Controls - On-Site Landfill

3. Disposal Methods - Landfill - 260,000 lbs./yr.
Incineration - 260,000 lbs./yr.
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Block Ptaccu Dugru* £ot the Hmuﬁccurc

and Use of Technicsl IDMA

A, Hanufacture

Reactant A ’ |
: Crude
Reactant B Neutralizer Monomer
9t

Storage
] (IDMA

Other Monomers

Catalysts, 01l

Polymer L(_____ Polymerization
Storage Filtracion & Processing

Filter Cake
to Landfill

T/C
Crude Monomer

* Dotted line inc..4: 31 those parts of the process closad to the
Workplace Envi . ormeac (




iijxposm-c lbute - lnhalation

- 0.5 pom (11/78)
2.0 (13/79)
&t (11779)
0.7 (11/79)
0.3 (1981)

,Emsmrmr ,ml - rubber gloves. -splash goggles

EIIVIMTAL

| *a. 7 Ar: 1.6 po’unds/m
b. Land: § pounds/day
“¢. Mater: none
2. Environmental Controls - none
3. Qisposal Methods - filter press sludge rto‘secure landfill

lAumblc Limit (TWA) = 50 ppm
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9 Bouse, May. 17, 1962

; abjoct Review of Monamer Toxicity Data:

!hport No. 14, Isodecyl hthncrylate

A:uched is the abave subject report.

~- - In brief, iscdecyl- nt.hacrylate is relatively non-toxic in terms of
hthality oz systemic effects upon acute/accidental exposure. It may irrritate
the skin.  No significant abnormality in newborn animals was observed when pregrant
#nimals were exposed to isodecyl methacrylate. No long-term exposure studies have
been identified, therefore, no evaluation of potmt;a.l effects fran long-term expo-

_sure o in&m methacrylate can be made.

T. Fedorowski
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0.878 g/ml (25°/15.6°C)
120°C/3 nm; 78°C/1.1 mm

1ngof1na-cy1mawymevapor/m3m-
). at 25°C at 1 atm.




_ Isodecyl methacrylate is judged to be non-toxic by single oral axposure
and slightly toxic by single dermal or inhalation exposure. Mocrate irrita-
tion to the skin and essentially no irritation to the eyes results when isocdscyi
sethacrylate cames in contact with these tissues.

A teratology study conducted with rats utilizing intraperitoneal injeciion
suggests that isodecyl methacrylate may cause embryonic deaih but does not pro~
duce any significant fetal abrormality. Based on this study isodecyl methacrylate
is judged not to present any significant teratogenic hLazard. It should be noted
that the route of exposixe enmployed in this study, intraperitoneal injection, is
an artificial route of exposure used only in medicine.

No long temn exposwre studies have been conducted with isodecyl methacrylzte,
thus no evaluation of its potential effects fram repeated exposure can be made.




- Betwsen 0,162 and 0.32¢ g/
Modezate irritation 7
Inconsequentially irritsting




A. Lethality Studies

1.

Oral

Six male albino rats were orally administered 5.0 g/k3 of
isodecyl methacrylate (Industrial Bio-Test Laboraties, Inc., 1973).
No deaths or significant toxic signs were observed during the 14
days of cbservation following exposure. No pathologic abnormalities
were noted during necropsy. Based on this
ate is judged to be "practically non-toxic”.
greater than 5 g/Xkg.

Dermal

Six albino rabbits were dermally exposed to 3 g/®g of iscdecyl
methacrylate for 24 hours (Industrial Bio-Test Laboratories, iInc.,
1973). Intact or abraded skin sites were used on each of three animals.
Qservations were carried ocut 24 and 72 hours after application. Two
of the three rabbits that received iscdecyl methacrylate on the intact
skin died on the 11th day after exposure. Desquamation of the skin
was observed in all of the animals at che 72 hour observation. aypo—~
activity was reported. Based on these results isodecy! methacrylate
tﬂoumld:’b;ﬂj;dged to be "slightly” toxic. The dermal LDgg is greater

Inhalation

Six albino rats were exposed to an average nominal concentration
of 0.9 my/L air (97 ppm) of isodecyl methacrvlate for one hour
(Industrial Bio-Test Laboratories, Inc., 1973.) The animals were cb~
served for the following 14 days. No deaths or significant sigrs of
toxicity were noted. No gross pathologic abnormality was abserved at
necropsy. Based on these results isodecyl methacrylate would be con-
sidered t. be "practically non-toxic® upon acute inhalation exposure,
The LC5q is greater than 97 ppm (900 mg/m3).

Intraperitoneal

An acute intraperitoneal LDsy of 2.166 g/kg (1.033~4.540, 953
confidence limits) was reported for rats by Singh et al, 1972. The
isodecyl methacrylate contained 100 pgm hydroquinone as the polymeri-

tion inhibitor.

Ten male ICR mice were injected intraperitoneally with isodecyl
methacrylate and cbserved for seven days (Lawrence et al, 1972). The
isodecyl methacrylate contained 100 pem hydroquinone as the polymeriza-
tion innibitor. The LDgg was reported to be 3.238 g/kg (2.736-3.834
%5, 95% confidence limits).

Inzravenous

A dose of 0.324 g/xg was lethal to three dogs while 0,162 g/kg
wes not lethal (Mir et al., 1974).




ts (Industrial Bio-Test Laboratories, Inc., 1973).
washed. Observations ocomrred for seven days. Only
tation was cbserved one hour after treatment.

tation observed. Based on these results isodecyl

ylate is considered to be inconsequentially irritating to eyes.

five pregnant Sprague Dawley rats were injected intrsperito-
¥ 175, or 1/3 the Lhgg (217, 433, 722 mg/k3) isodecyl
5, 10, and 15 of gestation (Singh et al., 1972). On
station, the rats were killed. An untreated group of
ned as negative controls. Positive control animals received
|led water, or normal saline, at a dose of 0.82 ml/mg,
the largest volume of isodecyl methacrylate injected.

~ - Adose-related increase in resorption sites of 5, 25, 44%, low to high
dose, respectively, was cbserved in the isodecyl methacrylate exposed animals.
~Untrested controls and cottonseed 0il controls had no resorptions while dis-

~respectively. When the control animals were "pooled®, a 1.3 to 7.5%, 95%

‘confidence interval, was cbtained. Wwhen compared with this interval, iso~-
decyl methacrylate produced, at the two highest levels of exposure, a statis-
tically significant increase in resorptions.




1. Teratology (Continued) |
I l!ulwcighuot all isodecyl methacrylate treated rats were statisti~
cally significantly smaller than untreated controls. However this is not
considered to be a significant effect since all treatsd control fetuses also
had statistically significantly decreased weights.

This data suggests that isodecyl methacrylate may have a potential for
eabrytoxicity but does not present a high order of concern for teratogenic
effects. Such a conclusion has also been expressed by Autian in 1975,

II1I. Other Stulies
A. Studies on the Isolated Perfused Rabbit Heart

The isolated perfused rabbit heart was perfused with isodecyl meth~
acrylate at concentrations of 0.0018, 0.018, or 0.1% in Lockes' Solution
(v/v) for one minute (Mir et al., 1973). Significant decreases in heart
rate and force of contraction were noted at the two higher dcses and an
increase in coronary blood flow was cbserved at 21l three doses., All

the effects noted were reversible.
Studies on the Respiratory and Cardiovascular Functions in Dcgs

Male mongrol dogs were administered, intravencusly, *-ses of ©.0461,
0.0922, or 0.1844 ml/ky (41, 81, or 162 my/kg) of isodecyl .sthacrylate
a8 a 5% sugspension in saline (Mir et al., 1974). A 5-20% recuction in
arterial blood pressure and a 6-30% reduction in heart rate were observed
for 2-4 minutes after exposure. Respiratory rate rose sharply (7, 79,
1378 for 41, 81, 162 my/ig, respectively) but returned to normal within

minutes.




ian, ' ‘1974. Moolog:l.cﬂ and pharma-
aum -1XLs. - Effects on respiratory and
« J. Phazm. Sciences 63: 376-381.

, and J. Astian, 1972, Bebeyonic-fetal toxicity -
prl coftoeuotamotmﬂncqhuuminnu. J.
;m 51z 1632-1638.
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- REPORT 10

 ROHM AND hAAS COMPANY |

ACUTE INHALATION TOXICITY STUDY WITH
’ ' ISODECYL METHACRYLATE
IN ALBINO RATS
REQUISITION NO, SH-4-755
RELEASE NO, 4

IBT NO. 663-03648

I. Summary
An acute inhalation toxicity study was conducted on Isodecyl

Methacrylate, Code 6-6443, Lot 32893, wherein six albino rats
having an average body weight of 190 grams, were exposed to a
maximum attainable vapor concentration for one hour in a 325-liter
inhalation chamber, After exposure, all rats - ere observed for the
following 14 days,

Test conditions were as follows:

Air fliow thru generator = 9,95 L/inin, at 29,92’

Test atmosphere temperature = 35°C

Time allotted for equilibrium = 161 min.

Average nominal concentration = 0.9 mg/L air

Results

There were no deaths or untoward behavioral reactions. The

average body weight gain was 52 grams, Necropsy exzminations revealed

no gross pathologic alterations.
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 ONDITIONS: Uedinad T _
*+ _ Skin Reactions

Body Wgt. (kg) &

e Time of Death Cumnla- Intact Site Abraded Site
~JAnimal Dty. . - tHve Animal 24 Hrs. 72 Hrs. 24 Hrs. 72 Hrs.
L' Ne. 0 14  Mort. No. Er. Ed. Er. Ed. Er. Ed. Er. Ed.

2.36 - 1.83  2/6 ' -
2.30  2.19 -
3.02 2.79 2
2.62 2,87 -
2,32 1ldays o2
2.44  1ldays ' 2

"Mean 2.0 1.0 2.0 0. 2.0 1.7 2.0 0.0
Primary Irritation Score =
: e - 11- 7 =
: Figns,o,f Intoxicltind: H_mggthv ML




CACUTE DERMA

- TOXICITY CONT

CONDITIONS: 0.1 ml, Undiluted

Animal 1 24 48
Tissue Numiber Hour Hours Hours

Cornea (D-A) - 1 0
Iris 0
Conjunctiva (R-S-D) 0

Cornea (D-A)
Iris
Conjunctiva (R-S-D)

Cornea (D-A)
Iris
‘Conjunctiva (R-S-D)

Cornea (D-A)
Iris
Conjunctiva (R-S-D)
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Cornea (D-A)
Iris
Conjunctiva (R-S-D)

Averages

.Cornea

Iris
Conjunctiva
Total

Respectfuliy submitted,
INDUSTRIAL BIO-TEST LABORATQRIES, INC.

oW, Wad

C. W. Mastri, B.S.
Section Head, Acute Toxicity
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Mot established
20 PPM ACGIH

ISCOBITY

2.3 cpe.-(Brookfield) -
!cvi.r

Slower

HIES 950 REV. M98 jA)

mrond ul!-muiud bruclunz cpnntu. Use water spray to cool
un-cpoud conuiua.

m HAA' HMEALTH QUIDE m1mm TG -WEIGHTED- AVERAGE CONCENTRATION FOR AN §- HOUR WORK PEAIC0 )

%1 utluéahtc = 30 ppm; Methacrylic acid - 20 ppe

* Skin Coutact: Liquid will um soderste irritation. Possible skin sensitizer.

r_mzﬁ_ Liquid will cause slight irritation.

, B 7—: :

3 Inbalstion: Move subject to fresh air.

Eye snd Skin Contact: Flush eyes wicth plenty of water for at least 135 sinutes and coasult a
ie 1cian 1f irritation parsists; mh d!oeud slu.n areas wl:h aonp and mur. remove and
wash clcching befors resuse.

: egtion: ‘If swallowed dilute by giving 2 glasses of water to drink and call a _physician.
ﬁ"nr 3In uytlu.n; by south to an unconscious person. 7 7




100 QR/E ‘AW 068 WNOR

- nert atsospheres. Asy )
. _contaminstion, - - J

—SPILL O LEAK PAOCEDURE

-\

. ontain spill with inert material (sand, earth, etc.) and transfer liguid and solid
. diking saterisl to separate containers for recovery or dispo.+l. Remove coataminsted clothing

| and wash affzcrned skin areas with soap and water. Wash clothing before reuse. Ksep spill out
of sewers and open bodies of water.

WASTE O18PORAL METHOOS DIlutec with a suitable flammable solvent, then incinerate in approved
‘equipment. Contaminated diking material should be landfilled according to current loecal,
. state and federal regulations.

( VIl — SPECIAL PROTECTION INFORMATION )
/ VENTILATION TVYPE

_l;omal room ventilation.
TSP TRATYSAY PROTECTION

‘Houe required for normal operations.

m €YE PAGTECTION
: Impervious Sphshprooim
. OTHER PROTECTIVE EQUIPMENT

!'\Imrﬁmu apron, eyewash facility 5 )

VIII -~ STORAGE AND LABELING l
m TREFNGERATED [ OUTBGON
. smax, AMBIENT Mine ’
>Store at ambient .temperatures. Allow blanket of air over amonomer in all storage contalaers
; whether pail, drum or bulk. Product should be used within onme year. Control storage
 tempeLacuTe® ©o avoid iteezing or iayering. If frozem or layered, thew and agitate container

i

i contents frequently to redistribute inhibitors. Material stored in bulk should be tested for

Cubiuty every 3 months (druas - 6 months) using Rohm and Haas Tezt Method TM-101l.

{IX - TOXICITY INFORMATION J

J/

Rat oral LDS0: > 3 g/kg

[Rabbat dermal 1DS0: >3 g/kg

; Rabbit eye irritation: Slight transient irritation

jRabbit skin irritation: Mocderate irritation in dermal test. Score = 2.7

[ z = MISCELLANEOUS INFORMATION )

]

{

i

areres Y - TREY DATE OF 1SSUE U ]
- Hret v 9059401 05/19/82 08/27/81

. THE N AT SN SUNTAIN nERNEIN X N DAY 1 ;¥ AR ACH A 1BULA N7 CATY SHEET
ACCURATE =CWEVEA, G NARRANTY 1§ EXPAGISED OR 1MPLIED ARGARDING ACDITIONALLY. VENCOA £ 3SLAMES NC BESPONE.GILITY SOM MIUAY TS vENCER
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FOUM 538 REV. 3(s8 (A}

" WRIGHT %

jear mmosn nmoud. prumc demand; self-contained dreathing apparatus.
sprly to cool. nu-cpoud containers. Fight fires from s protected location.

NG NETOR HA]

\n mﬂ.mummmm Af anarow saneine santainars Fa runtura
= R = - T T T T e e T SIS e T T e g T e S w—p ———

(FUCORMAENGRED ROW AND HAAS HEAUTH GUIOE TWA (MAXIMUM TWE - WEI GHTEO- AVERAGE CONGENTRATION FOR AN §-FOUR WORK FERGD)
50 ppm

Skin Contact: Liquid will cause moderate irritation. Possible skin sensitizer.

ig Contact: Liquid will csuse slight irritatioa.

" oW
Inhalation: Move subject to fresh sir.

and Skin Contact: Flush eyes with large amounts of water for at least 15 minutes.
Consult s physician 1f irritation persists. Wash affected skin sreas with sosp and utcr.

Isg’ stion: If swallowed dilute by giving 2 glasses of water to drink and call a phyucnn.
ver u.vc tnytun; by south to an unconscious pesrson. _

\




- Dike and contain spill with inert material (sand, esrth, fuller's earth, etc.) and transfer

- 1iquid and solid diking material to separste containers for recovery or disposasl. Remove
coutaminated clothing and wash affected skin sress with water. Wash clothing before reuse.
Keep spill out of sll severs and open bodies of water.

WASTE O13POSAL METHODS

Dilute with a suitsble flammsble solvent, then incinerate in approved equipeent. Contaminated
tdiking material should be landfilled according to current local, state and Zedersl

\regulations.
{_VII — SPECIAL PROTECTICN INFORMATION )
/ VENTILATION TYPE

_Normal room ventilation.
“REFIRATORY PRSYICTION

;HOE’ required for normal operations.

—TITiETVE SOVl VT PRGTECTION
. Impervious Splashproof goggles

é OTHERN PROTECTIVE EQUIPMENT
\Iapervious apron, eyewash facility Dy

s VI - STORAGE AND LABELING 2
[REFRIGERATED  [OUTBSOH N\
C wmax, Ambient .

?Store at acbient temperatures. Allow blanket o air over monomer in all storage containers
:whether pail, drum or bulk. Product should be used within ome year. Control storage

; temperature to avoid freezing or layering. If frozem or layered, thaw andagitate container
!coutcu:s frequently to redisctribute inhibitors. Marerisl stored in bulk should de tested for
|stab111ty every 3 months (drums - 6 months) using Rohm and Haas Test Method TM-1011.

\ J/

(X - TOXICITY INFORMATION )
(Oral 1LD30 (rac) >S5 g/kg

|Dernal LDSO (rabbic) >3g/kg
!Eye irritation (rabbits) - slight transient irritation
;Skin irritation (rabbits) - moderate irritation in dermal test. Score = 2.7

X = miscCE LLANEOUS INFORMATION )
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CRYLATES

LAURYL STEARYL
. METHACRYLATE (LMA) METHACRYLATE (SMA)
8 ,9‘3@:);?9@?"1@2 | CHJ(CHz)yOOC?'CHz
. CH3 | . CH3
" x=11-13 -  ym1517
Molecular Weight Molecular Weight
262 332

1 methacrylate (IDMA), lauryl methacrylate (LMA), and stearyl methacrylate (SMA) are poly-

{" merizable, liquid esters supplied in commercial quantities by Rohm and Hass Company. They are useful

T |

. “in the preparation of homopolymers and copolymers to which the long-chain a'kyl group bestows high

solubility in aliphatic hydrocarbons, internal plasticization, and generally hydrophobic properties. The
meric products may be useful in-the stabilization and modification of petroleum products, in the

- | preparation of dispersions, in the plasticization of rubbers and plastics, in the manufacture of adhesives,
- binders, protective coatings, and finishes or sizes for textiles, paper, and leather.

AVAILABILITY

i
i

=

These monomers are svailable in commercial quantities and are shipped as inhibited grades (See Table I).
They can be supplied in bulk quantities and in the following standard packages:

$S-gal. drum 400 Ibs.
S-gal. pail 37 1bs.
1-gal pail 7 1bs.

ORohmund Has Compary 1980 May 1980

odes CH-34 5/76)




. Table 1 lists typical physical properties of ILMA, LMA, and SMA: these do not constitute specifications

TABLE |

PHYSICAL PROPERTIES OF ROHM AND HAAS
LONG-CHAIN ALKYL METHACRYLATES

Appearance
CAS Registry Number

Assay, % (GLC)

IDMA

LMA

CQlear liquids, free of visible foreign mat

ter

29964-84.)

92.0

C,; ester 142-90-5
Ci4 ester 2549-53-3

Cﬂ ester 62
C14 ester 25

C]‘ ester 2495'27‘4
C,g ester 32360-05-7

Cie ester 30
C;y ester 56

0.01
C.09
100 HQ
100
1.4592
0.864
7.20

58
>200

0.005
C.09
100 HQ
50
1.444

0.02

0.15

10 HQ+MEHQ
100

1.4410

Acidity (as methacrylic acid), %
Water (by Karl Fischer), %
Inhibitor, ppm

Color (APHA), when shipped
Refractive Index, n)

Specific Gravity (25/15.6°C) { 9.878 0.868
Density, Ib/gal. 7.31 7.23
Freezing Point, °F. -8
Flash Point (Setaflash Tester), °F. | >230 >230
Vapor Pressure 1 mm/78°C.
3 mm/120°C.
Soluble in common organic solveats; insoluble in water.

Solubility

STORAGE AND HANDLING. TOXICITY

IDMA, LMA and SMA as supplied contain shipping inhibitor and may be considered to be fully inhibited
monomers which can be stored safely for a year at ambient temperature. IDMA and LMA remain liquid
at temperatures normally encountered during winter. Stearyl methacrylate, however, may solidify during
cold weather, since crystals begin to form at §9°F. (15°C.). Solidified SMA can be thawed by piacing
the containers in 2 warm room (80-100°F ) for about a day with occasional rolling 1o mix. To insure
uniform distripution of the inhibitor, the contents should be meited compieiely and mixed well beforz
removing material from the container.
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withi plenty of water st least |

fety Data Sheets giving information on handling procedures, safety
‘waste disposal methods are available on request. - S

' POLYMERIZATION PARAMETERS (TABLE I1)
" The Research Division of Rop,n and Hass Company, using a dilatometric method, measured the initial

e M et 8 M. _ . .8 ___S__ __ OTWASs RAEA 2 OAEA 2 L .Th. _a AL 2O
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- with azoisobutyronitrile (AIBN) as initiator.

The Price-Alfrey copolymerizstion parameters (Q,¢) of LMA (M, ) were computed from measured mono-
- . mer reactivity ratios (r,, r; ) in its copolymerization with styrene (M,;). The Q and e vaiues for SMA are
published values (1) based on a réported copolymerization with methacrylonitrile (2). The glass transi-
tion temperature (Tg) was obtained for all three homopolyniers; the value for poly(stearyl methacrylate)
probably represents 2 motion of the alkyl side chain rather than the main chain. Published values are
also given for the constants (K.a) in the intrinsic viscosity-molecular weight relations of the polymers of
LMA and SMA; thé equation for this relation is ,
et Gee Tl () = KM@
where (1) is the intrinsic viscosity of fractionated polymer measured in a given solvent at a given tempers-
ture (usually 30°C.), My is the viscosity molecular weight, and K and a are constants. Values for some
“lower methacrylates are includéd to furnish a basis for comparison. : ' :




k 44.1°C. Ty
%Wiwe n® | P a e |’ | xx108 Solver
27 052 | 046 | 0.74 040 J108] s2 Benzene (3)
4 0.52 0.74 0.39 20 15 2-Butanone (4)
“ -41
95 0.56 0.71 032 |65 | 864 | 064 | Butyl Acetste (5)
38| 25

130 1.07(2) | 0.5&(1) 0.75 | Tetrahydro-
furan(6)

a - Where the initial rate of polymerization, %/hr = k/ [AIBN] and [AIBN] is the concentration of AIBN.
b-ry and r; are reactivity ratios for styrene (M, ) and methscrylate (M) respectively.

POLYMERIZATION

The long-ci.zin alkyl methacrylates can be polymerized or copolymerized with other monomers by any
of the common processes. In a typical bulk process, the monomers may be homopolymerized by heat-
ing them for 15 hours at 70-100°C. in the presence of 0.5% (based on monomer) of benzoyl peroxide
(7). Azo compounds are also effective initiators. Conventional solvents, especially aromatic hydrocar-
bons, are useful in solution processes. When the final product is to be a solution in oil, mixtures of min-
eral oils and aromatic hydrocarbons can be utilized, and the volatile solvent is stripped after completion
of the polymerization. Processes for emulsion copolymerization have been developed by the Research
Division of Rohm and Haas Company and this information is available on request.
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