WO 201U/091040PCT/US2010/022977 POLYMER INHIBITION OF VINYL AROMATIC MONOMERS
USING A QUINONE METHME/ALICYL HYDROXOMLNE COMBINATION Cross-Reference to
Related Applications 5None Statement Regarding Federally Sponsored Research or Development Not
Applicable. BEERgfBHGOT the Invention This invention relates to compostaiEsas 1eite7and methods
of using them to 10 inhibit the polymerization of vinyl aromatic monomers. Many of these monomers
undesirably polymerize at various stages of their manufacture, processing, handling, storage, and use.
These undesirable polymerization reactions result in a loss in production efficiency because they
consume vallfg%gé reagents and because they require and additional Eurification steps to remove the

undesired po SN RE R EH ARRKNEIG MR Urdferh QL yl
15aromatic monomers and¥E THIDEA AN pARDRGKORERqORiERLioNIprocess. Two
‘categories of compounds have been developed to prevent unwanted polymerization reactions,
inhibitors and retarders. Inhibitors prevent polymerization reactions from occurring. Inhibitors however
are consumé&daspiafronce iz Belated Arpdferiégnivhen for a mechanical or other reason more inhibitor
cannot he added, previonshg.added inhibitor will be 20 rapidly consumed and the unwanted
polymerizati$% reactio§s wil| th%n %&%@ﬁ recur. Retarders slow down the rate of polymerization
reactions but Are ot ASBHEERS iRRARTSTEY REvER Y RSXEOBIERE usually not consumed as
quickly so they are moreNwligtecableases of emergency. At first only retarders such as sulfur,
and dinitrophgppls (RN B 4ipeliding 2,6- dinitrophenol, 2,4-dinitrocresol, and

2-sec-butyl-4,6-dinitrophenol (DNBP)) were used to prevent 25unwanted polymerization reactions.

Later two classes of inhibitS & \Faenisirianamytirery rimmies micridints vy useeybrapyinydroxyarnine
(HPHA)p andnhitiosiclpsiyi@erieatiedostable et raicatn-Besanse ohsafplnepeaamidiatie event of a
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undesirable polymerization reactions result in a loss in production efficiency because they
consumes vatuzble reagents and because they require and additional puﬁﬁcaﬁcm steps to remove
the undesired polymers. Undesired polymerization reactions are particularly problematic by vinyl
15 aromatic monomers and form unwanted polymer during the purification process.
_ Two categories of compounds have been developed to prevent uneranted
polymerization reactions, inhibitors and retarders. Inhibitors prevent polymerization reactions
from occurring, Tnhibitors however are consumed rapidly. In cases of emergency when for a
mechanical or other reason more inhibitor cannot be added, previously added inhibitor will be
20 rapidly consumed and the unwanted polymerization reactions will then rapidly recur. Retarders
slow down the rate of polymerization reactions but are not as effective or as inhibitors. Retarders
however are usually not consumed as quickly so they are more reliable in cases of emergency.
, At first only retarders such as sulfur, and dinitrophenols (DNP} (including 2,6-
dinitrophenol, 2,4-dinitrocresol, and 2—sec—hutyl~4,6~dini1:rpphenql {DNBP)) were used to prevent
25 unwanted polymerization reactions. Later two classes of inhibitors were used
dialkylhydroxylamines {includi.ng hydroxypropylirvdroxyamine (HPHA)) and nitroxides (so-
called stable free radicals). Because of safety concerns in the event of a plant malfunction,
hibitors alone cannot be used and they therefore are often combined with retarders,
DNP retarders however are highly toxic and 'there isa signiﬁcant need for a
30 replacement for them. One class of compounds that was hoped can be a retarder in the place of
DNP are quinone methides. Quinone methides slow the rate of polymer formation under static

* conditions and do not need to be frequently re-fed. However quinone methides must be used in



DNP retarders however are highly toxic and there is a significant need for a 30 replacement for them.
One class of compounds that was hoped can be a retarder in the place of DNP are quinone methides.
Quinone mefhirtesiglotustyesr siehef pelytnesrfosroaiion4lng etiatic-cRaei O ms ansl-demaineed to be
frequently re-fed.However quinon thides must in_ fairly high dpsages, so they are not very
economical %eﬁggg“bcfﬁ?g%ns%ﬁ%? xgﬁ%ﬁuﬁ%i&g%ﬁ%@%ﬁhi es’ﬁ"céc/)orfl'H1 %%nré)dﬁsoal%’%afﬁé‘%atent Number
4,003,800. THehkeonghduiistowe vey mradwstislabitrenolgisferdistamed gsadncindisiaadsettings.

Other applicatignsPHqwnanemethidesare found;igld gPatent Numbers 5,583,247, and 7,045,647.
Previous examples of inhibitor-retarder combinations that do not use DNP are US Patent Numbers

5,446,220 and 6,024,894 T HYSSEERIHSRbHErs oimats et dattive s DR Bone. They
were howevestauhthihde ges Bifectveitiatsih apseyionsMBaniveexde-arndNRrore effective
dialicylhydrog?élgB{i\%;agi O%Oemﬁiga‘txifgrn%owgg% E{}S{ t%t' Ierﬁgg%g]s an ed 1:fl,?r a non-t ,\'5;];_. igrhibgtor-retarder
combination for use in pre'venﬁ[ng the premature polymeriza ion o %?yrear%”glr?aso er I\]‘/]‘inc)’/}f]laf}romatic
monomers. °or DNPT¢aligibpbssrivetiihamidbetton iShstlistesidedteicpastitdt®onnatmigsion that any

patent, publigaliom.or-other dfosmationrefersesin-Rereip dsroror At witb respact e this igyention,
unless specifically designated as such. In addition, this section should not be construed to mean that a
search has S8R WU IPIRAEARCBHEr pertinent information as defined in 37 C.F.R. 1.56(a) exists.

Any and all patents, pateTitepplicatibasinahid athien kfercneeddteddydhic applicatinn aw hAereby

incorporatec gy {elSianea sl ek Bk UTAN, 1 A0 aoneqt d1eie 18 provided a method
for inhibiting the premature polymerization of monomers by adding to said monomers an effective

amount of a BEPERESItBlesPApFigily dimstbricinhibiteditehahle sstionelxefdrus bawheseinithe
inhibitor is aRuahet e oxvamineRad:the."slarlen is @7 ssHbstittesauinons methidg selected from the
listing consisting of: 2,6-di-t-buyt1-7-cyano quinone methide, 2,6-di-tbuyt1-7-carboxy quinone methide,
2. 6-dli-t-buty 7 ety ChFBETy 1t Ao e AT &2 SRRl Rt e At SHE st fisEd8ne
embodimenttissdirgiiethtowdiedsha imethod tdrhinhibytingethetpiemedittre polymerization of vinyl aromatic
monomers bﬁﬁ?q@{%&ﬁ%}?e monomers an effective amount of a composition comprising at least one
inhibitor and at least one retarder. The retarder is a substituted quinone methidt. At least one

embodiment is dire&tetd 8507aFd5eA MSHRBWIA whichoth &t arbideridisarestat feomiTResTisticonE BERGTES
",6-di-t-buty Jry s€HaRQGHI0 AN AHRID Lo 2 610 NN £ GAIRY: RUINENE MEIBIH ICast one inhibitor and at
2,6-di-t-butyl- 7-methorycarbonyi quirione methide, and any combination thereof. The inhibitor can be

an alleylbycVG5S ARTE b FeCErdbl Ealt B RoR:(aRiC.THE HHr e e aea%%%g@ Bt bERhEEIT
to 200 ppm, ased orcthdaweighdof dthretimdnomeniFhemetdrdgrdarbhgid -aydosageafdetiveen2]otéi-t-

1200 ppm, based-00.the welghtgt the MERomeEs. A IFast one ambdpent ia&ﬁ&&ée%%@gdsdﬁg any

method in which the inhibitor and retarder are added separately to the monomer. The amount o
inhibitor in tffé’lﬁpég'ﬁ}‘i’éékﬁf% monomers can be maintained at a relatively constant amount by adding
the inhibitor in incremesis evettitoéimbheiirhibitat eantieadeaddnpiermittently or continuously and can

be continuoygly, diapere s IR IR HIE FR PN LHRANRIRLCA0 DG RRIGCIeA M INE:
an effsctive amount of a composition comprising at least one inhibitor and at least one retarder.
The retarder is a substitated quinone methids.
At least one embodiment is directed towards a method in which
the retarder is sclected from the Bist consisting oft 2,6-di-t-butyl-7-cyano quinone methide, 2,6-di-
t-butyl-7-carboxy ‘qulinons methide,' 2,6~-di-t-butyl-7-methoxycarbonyl guinione methide, and any
combination thereof. The inhibitor can be mn allylhydroxylamine. The retarder can be non-toxic.
The inhibitor can have a dosage of between 1 to 200 ppm, based on the weight of the monomer.
The rétarder can have a dosage of between | to 1200 ppm, based on the weight of the monomer,
At least one embodiment is directed towards a method in which
the irhibitor and retarder are added separately to the monomer. The amount of inhibitor in the
presence of the monomers can be maintained at a relatively constant amount by adding the
inhibitor in increments over time. The inhibitor can be added intermittently or continuously and

can be continnously dispersed thronghout the monomer. The inhibitor can be selected from the



WO 2010/091040PCT/U82010/022977 list consisting of an allcylhydroxylarnine such as
hydroxypropylhydroxylamine, diethylhydroxylamine, and any combination thereof. Detailed Description

of the Invention In at least one embodiment the premature polymerization of styrene in
prevented SHPtHEEWAMON of an inhibitor-retarder combination. FOrus8s648Phis application

~ the definition of "induction time" is the period of time in which in an ideal closed system a composition
of matter completely prevents the formation of a particular polymer during a given reaction. For
purposes of this application the definition of "inhibitor" is a composition of 10 matter that inhibits the
formation of the particular pol){mer during an induction time but after the induction time has lapsed, the
particular polhfePEstEnrifB A beRT s CnBesHshan e sarres i ol RRBuld formed at in the
absence of thietedmypesiioniad, matter combinadartpetsphses of this application the definition of

retarder" is a COWQ%%Q{?%L{H%E%&'{%%%% not have an induction time, but instead once added

to the given reaction composition oef_mat?efnrleduces the rate at which the formation of the
particular polymer occurdtréliiasieons enbedracat trhishetrsuiehmesrizdbrmedinairaabreemésl of the

composition @f #Rafietion of an HEBLISASLANRE SMRAgigIENt the inventive inhibitor is an
allcylnydroxylamine selected from the list consisting of hydroxypropylhydroxylamine and
diethyinydroxylarmine anfoHRRRER T £ AER HRAPD 429 SUBEARG Ec GRS RIS PFrgs of
7-substitutedigeiinoviechiethidéslisi2fseaetac fronpdliddistConsistingpidte2hG-diatshrtyl-7-cyano

guinone me%ﬁ%%ﬁaq}a}fﬁwﬁﬂﬁﬁép&{zﬁﬁgy@9&%&3@&1&96' and a:2,6-di-t-butyl-7-methoxycarbonyl

guinone For purposes of this application, the definition of "2,6-di-t-butyl-7-cyano quinone
mai-fide" is a molecule aE¥OEPRFTOFHE GHRIARion the definition of “inhibitor” is a composition of

10 matter that inhibits the formation of the particular polymer during an induction time but after the
mduction time has lapsed, the particular polymer’s formation occurs at substantially the same rate
that it would formed at in the absence of the composition of matter. _

For purposes of this application the definition of “reiardér” isa composition of

- matter, which does not have an mduction time, but instead once added to the given reaction the

15 | composition of matter reduces the rate at which the formation of the particular polymer occurs
relative to the rate at which it would have formed in the absence of the composition of matter.

In at least one embodiment the inventive inhibitor is an alkylhydroxylamine
selected from the Tist consisting of hydroxypropylhydroxylamine and diethylhydroxylamine and
the inventive retarder is a 7-substituted-quinone methidé./ The 7-substitted-quinone methides is

20 selected from the list consisting of a 2,6-'di-t-buty1~7-cyano quinone methide, a 2,6-di-t-buiyl-7-

" carboxy guinone methid_e, and a‘2,6-di-t-bu‘tyl-7~methoxycarbony1 guinone mgethide.
~ For purposes of this application, the definition of ‘f2,6~dift~‘butyl-7~cyano guinone

methide” is a molecule according to the formula;

25 For purposes of this application, the definition of “2,6-di-t-butyl-7-carboxy

3



For purposes of this application, the definition of "2,6-di-t-butyl-7-earboxy WO
2010/091040PCT/US2010/022977 quinone me 'cle" is a molecule according to the formula: O

For purposes of this application, the definition of "2,6-di-t-buty1-7- methoxycarbonyl quinone methide
is a molecul&vacdadifg4o the formula: For temperatures of up toPra0uS;cthe effective amount
of the combination of allcylhydroxylamine compound is typically about | to 200 ppm, based on the
weight of the monomer. The effective amount of the combination of 7-cyano-quinone methide is
typically about 1 to 400 ppm, based on the weight of the monomer. Amounts outside this range may
be 10appropriate depending upon the conditions of use. For higher temperatures, the effective
dosages will B pRgAthide™ Is 2 mrpleciimisherding & dhsrfesmilination of the present invention is suitable
for use over a wide range of temperatures, butemperatures employed with the monomers that are

- stabilized by the invention typically range from about 60 degrees Celsius to about 180 degrees
Celsius. 15 The inhibitor- retardeffcombl tlon trodﬂced into the monomer to be protected by
any conventional method. It can. hg.aede ' :

_ ! ated solution in suitable solvents just
upstream from the point of desired appllc

lion by any suitaD®manner. For example, 4

TNELH

For purposes of this application, the definition of “2,6-di-t-butyl-7-

methoxycarbonyl quinone methide” is a molecule according to the formula:

For temperatures of up to 120 °C, the effective amount of the combination of
alkylhydroxylamine compound is typically about 1 to 200 ppm, based on the weight of the
monomer. The effective amount of the combination of 7-cyano-quinone methide is typically
about 1 to 400 ppm, based on the weight of the monomer. Amounts outside this range may be

10 appropriate depending upon the condifions of use. For higher temperatures, the effective dosages
will be higher.

The inhibitor-retarder combination of the present invention is suitable for use over
& wide range of temperatures, but temperatures employed with the monomers that are stabilized
by the invention typically range from about 60 degrees Celsius to about 180 degree;s Celsius.

15 The inhibitor-retarder combination can be introduced into the monomer té be
protected by any conventional method. It can be added as a concentrated solution in suitable
solvents just upstream from the point of desired application by any suitable manner. For example,

4



WO 2010/091040PCT/US2010/022977 the individual inhibitor and retarder components can be
injected separately or in combination to a monomer-containing tank. The individual inhibiting
components can also be injected separately along with the incoming feed or through separate entry
points, provifePiPEI AN efficient distribution of the inhibitor-retarder cBRMIHaBSIAte the
inhibitors are gradually depleted, it is 5 generally advantageous to maintain the appropriate amount of
the inhibitor mixture in the lank in increments over time. Adding inhibitors can be done either on a
generally continuous basis or intermittently, in order to maintain the concentration of inhibitor mixture
above the minimum required level. The foregoing may be better understood by reference to

the followind ToBRAHIBR S & BraSHERP RSP PR SE AU B SSRPARITN it Sra st ftéhtied to limit
the scope ohihainvenrtieinikxaniplEhd individualrichifitstgxanpplerss camiarisdnwes saatechetween a

sample of a ‘ri](j')r r&lrﬁgargggﬂ'g H@Eo ! Iﬁ] i%p ompyrisi PHA inhi 't(?r % NBP retarder and
a sample ofﬂ% vgllnventlﬁ/e retgrdéer-‘ﬁ%%}%rc m%%l%tl n%? (c)%l?sﬁ rﬁ%Tr%d;{i%?séu%ﬁ%Ut?cﬁguinone methide

retarder andHRPPRCT SO IPHERsisT serd RS atitedite BRH SR #FpIEdt A ROt 350 ppm
relative tp mapeRIer Aaighins Ha-dnhinites wasaddeddua: dosRGPIDRIRNG FelRdivaIi:
1110ROTller weliéght ina conti%d%us glgjrlred tank Le%ctor.‘;gle two samples were heated to 120 degrees
Celsius and TRGERNERT & THoar e n%lé{?r% aélpﬁo?nﬁr g eﬁﬁﬂ& el Pﬁltg%’@uﬁ i of unwanted
polymer 20 white iftetin/ertide tematdrirhitsitorcotmiiometiohiimlyrhiath8 815 wahe sfimmwanted polymer.
This demon§$5$§&%;[9@gl'not only is the inventive retarder-inhibitor combination capable of matching the
performance of the prior art combination without the toxicity, it in fact has unexpected vastly superior

performance. Example 2758 PEa0s M e P8 e aC o sReishn Rieade Beuirle8esample a prior

art retander-bitpfiteybhiciian eostptiging biRRécdndiibiinran RMBR misiiderdaneaisample of the

inventive ret?‘rder-inh'}t{iggg cgrggfi]nation comprising a 7-substituted-quinone methide retarder and an
e

HPHA inhibitor. The retarders were added to each sample at a dosage of 350 ppm relative to

monomer wé&Epd the inhibitor was added at a dosage of 22.5 ppm relative to monomer 30weight in
a continuous stirred tanki@aHt@Example a comparison was made between a sample of a prior art retardes-

inhibitor combination comprising HPHA inhibitor and DNBP retarder and a sample of the

15 inventive retarder-inhibitor combination comprising & 7-substituted-guinone methide retarder and
an HPTIA inhibitor. The refarders were added to each sample at 4 dosage of 350 ppm relative to
monomer weight and the inhibitor was added at a dosage of 'i 50 ppm relative to monomer weight
in & continuous stirred tank reactor. The two samples were heated to 120 degrees Ceisius and |
underwent a [-hour residence. The prior art sample resulted in 539 ppm of unwanted polymer

20 while the inventive retarder-inhibitor combination oniy had 38.5 ppm of unwanted polymer. This
demonstrates that not only is the inventive retardes-inhibitor combination capable of matching the
performance of the prior art combination without the foxicity, it in fact has unexpected vastly
superior perfonnaqce. '
Example 2

25 In 2 second example a conmparison was made between a sample g prior art
retarder-inhibitor combination comprising HPHA. inhibitor and DNBP retarder and a sample of
the inventive retarder-inhibitor combmation comprising a 7-substiiuted-guinons methide retarder
anc an HPHA inhibitor. The retarders were added {o each sample at 2 dosage of 330 ppm relative
to monomer weight and the inhibitor was added at a dosage of 22.5 ppm relative to monomer

30 weight in a continuous stirred tank reactor.

The two samples were heated to 120 degrees Celsius and underwent a 1-hour

residence. The prior art sample resnited in 573 ppm of unwanted polymer while the inventive



The two samples were heated to 120 degrees Celsius and underwent a 1-hour residence. The prior art
sample resulted in 573 ppm of unwanted polymer while the inventive WO
2010/091040PCT/US2010/022977 retarder-inhibitor combination only had 62 ppm of unwanted
polymer. Thig dépht/pti#dites that the inventive retarder-inhibitor combinatReTis ©vensczpable of
drastically preventing the production of unwanted polymer under emergency conditions where
additional inhibitor cannot be added. Changes can be made in the composition, operation, and
arrangement of 5 the method of the invention described herein without departing from the concept and
scope of the invention as defined in the claims. While this invention may be embodied in many
different Minf& ARG HPAUFOMRIANGLRRLE AL SF iPPOERAHMETEH RYMERIc SheterraenermsbiRhBAts of the
invention, THevpnesentaliscldiliets:anbieeimpkficat ompaishe principlesofsheinveptionaang. is not
intended to i ' ion to the particular 1Qembaodiments. illusirated, Furthermor e invention
encompasse?%%%%iﬁﬁéggém ﬁgﬁgﬁ%¥§8?ﬁ1§%?nglwq5?ﬁ% v3533%@% t%&ﬁrﬂ%oﬁt%légg%}#bed herein.
All patents, patent applicatiess axtbranefericty peamisition prsetivarahemsbseinaogforated by
reference in Ms@{m@y@m@m@gm@%@@iﬂmqgﬁﬁg%yﬁy%@%@eﬁ%@ot exhaustive. This
15descriptiog1c\évi{l:| Sug }%%t many \éagjati(?ns anii altergﬁlf%es_ to one, of ordinary skill in this art. All these
alternatives An0 VANATONS Bra iESAaSd To b HEIE d SdG i R L pasdrRRtdfi&where the term
"comprising " mrassah Eien| fnding Hisut moshirnitedd otsFited enfdanilieniithririfaatayedecognize other
equivalents guhgsedie copedimenis.desead iRl Whichamialanis fre also intended to be
0

encompassed. by the claims. 20This completes the description of the preferred and alternate

embodiment@BFIHE VBRI HMILS Suntairdrbaimidersrayimn e dmersguvalents to the specific

embodimentaesdhibeck fiaremadhRiteamivielenissaeainiendeshiobe.epsampassed by the claims

attached herc%[%bix\alz\z/t%nzc(n)f]fg{lgegé‘roaﬁoo%%ﬂ%?o%g ]ér%:% izn%gn%s described herein. All patents,

patent applications, and references mentioned herein are hereby incorporated by reference
in their entircty.
The above disclosnre is intended to be illustrative and not exhaustive. This
15 description will suggest many variations and alternatives to one of ordinary skill in this art, All

these alternatives and variationg are intended to be included within the scope of the claims whers

WA UL Wb vt e

the term "comprising” means "including, but not limited to". Those familiar with the art may
recognize other equivalents to the specific embodiments described h::réin which equivalents are
algo infended to be encompassed by the claims. | _ |

20 ~ This completes the description of the preferred and alternate embodiments of the
invention. Those skilled in the art may recognize other equivalents to the specific embodiment

described herein which equivalents are intended to be encompassed by the claims attached hereto.



Claims 1.A method for inhibiting the premature polymerization of monomers by adding to said
monomers an effective amount of a composition comprising at least one inhibitor and at least one
Sretarder wherein the inhibitor is an allcylhydroxylamine and the retarder is a 7-substituted- quinone
methide selé¥ted) TAdIHeHeE list consisting of: 2,6-di-t-butyl-7-cyano quinonecmatkios/@87
di-t-buty1-7-carboxy quinone methide, 2,6-di-t-butyl-7-methoxycarbonyl quinone methide, and any
combination thereof. 10 2.The method of claim 1 in which the monomers are vinyl aromatic monomers.
3.The method of claim 1 further comprising an additional inhibitor selected from the list consisting of
hydroxypropylhydroxylamine, diethylhydroxylamine, and any combination thereof. 154.The method of
claim 1 in wiiEimBe retarder is non-toxic. 5.The method of claim | wherein the inhibitor has a dosage
of between 1 to 200 ppm, based on the weight of the monomer. 20 6.The method of claim 1 wherein
the retarder has a dosage of between 1 0 1200 ppm, based on the weight of the monomer. 7. The
method of clhim 1 ifs switield themhiritite terderettmd eobrecaedied sbpanatedy by tdéimoneaider. 8. The

method of ol W ER AL IR R PR e IS ARGV B/ ined ot 2

relatively constant amount by adding the inhibitor in increments over time.
5 retarder wherein the inhibitor is an alkylhydroxy}amme and the retarder is 2 7-substituted-

quinone methide selected from the list consisting of: 2,6-di-t-butyl-7-cyano quinone methide, 2,6-
di-t-butyl-7-carboxy quinone methide, 2,6-di-t~butyl-7-methoxycarbony! quinone methide, and
apy combination thersof,

2. The method of claim ! in which the monomers are viny! aromatic monomers.

3. The method of claim 1 further comprising an additional inhibitor selected from the Iist
consisting of hydroxypropylhydroxylamine, diethylhydroxylamine, and any combination thereof

15 4, The method of claim 1 in which the retarder is non-toxic.

5, The method of claim 1 wherein the inhibitor has a dosage of between 1 to 200 ppm, based

on the weight of the monemer.

20 6. The method of claim | wherein the tetarder has a dosage of between 1 to 1200 ppm,

based on the weight of the monomer.

7. The method of claim 1 in which the inhibitor and retarder aze added separately to the

MONOIBET.
25
8. 'The method of claim 1 in which the amount of iniibitor in the presence of the monomers
is maintained at & relatively constant amount by adding the inhibitor in increments over time.
2. The method of claim 1 in which the monormers are in a processing stage.
30

16.  The method of claim 8 in which the inhibitor is added continuously.



9. The method of claim 1 in which the monomers are in a processing stage. 10. The method of claim 8
in which the inhibitor is added continuously. WO 2010/091040PCT/US2010/022977 11. The method
of claim 1 in which the inhibitor is continuously dispersed throughout the solution. 12. The method of
claim 1 in wiKVéh2the&0fig#omer is at a temperature of between 60 and 180Psdaggmes @risius. 13. The
method of claim 1 in which the monomers are in a manufacturing stage. 14. The method of claim 1
further comprising the step of adding tertiary-butylcatechol, the 10tertiary-butylcatechol functioning as
an inhibitor during storage and transport. 15. The method of claim 14 further comprising the steps of

removing the tertiaTr_XbutyIcatecho_I, and producing polystyrene from the monomers.
11. e méthod of claim 1 in which the inhibifor is continnously dispersed throughout the

solution.

12.  The method of claim 1 in which the monomer is at a temperature of beiween 60 and 180
5 degrees Celsius.

13.  The method of claim 1 in which the monomers are in a manufacturing stags.

14.  The method of claim 1 further comprising the step of adding teriiary-butylcatechol, the -
10 tertiary-butylcatechol functioning as an inhibitor during storage and transport.

15.  The method of claim 14 further comprising the steps of removing the tertiary-

butylcatechol, and producing polystyrene from the monomers.



