;e3eg,d( 6 T, SPECTIFICATI ON A PROCESS FOR | NHI Bl TI NG POLYMERI ZATI ON OF AN
AROVATI C VI NYL COVPOUND Techni cal Field The present invention rel at to a
rprocess for inhibiting polynerization of an aromatic vinyly m&m\\\ of a
process fluid containing it during the stage of produci ng\m A
storing or transporting it. Background Art Anong aromatic vi nylisgempounds,

especially styrene is an industrially very inportant conpoun
mat erial for preparing polystyrene, synthetic rubber, ABSJUWE“\EW““&@W‘“‘ and
has been industrially manufactured SPECIFICATIONUNt. |Nn )

aromatic vinyl conpound is extrenely susceptible to pol yneri z&%P® so t hat
it undergoes easily polynerization under an influence of the heat generated

during its preparation or purification step, thereby causing |lowering in
the yield of ¢ hehnBIRABRSS aFOR TNHIBRIING o BRLKMERZATIGN e OF nAN

formation o } } h Hrkties 1 nvol ved to induce trouble in
operating t %bM%?Wtqlgqu ﬁglﬁﬁg[@g nt er measure taken hitherto, a process
wherein certain polynerization inhibitor is added to process fluid
containing an aromatic vinyl conmpound has been proposed and practically
carri ed outTechnicaldifeld, there have been proposed a process enpl oying
phenol s, nitrosophenols and/or nitrophenols (Japanese Patent Application
Lai d- Open No. Shbh&3psdasis)inventionnpietatieag tpi gerpuriiogss 1 foxx yirshibitimgnese
Pat ent Application Laidégpen No. Hei 1-165534), one enPIo in nihﬁgghenols
t oget her wi RMYBIPHALAH & ,EM arpmati yingk cemuaund ofppt Ac RIS open

No. Hei 6- . Hue]Roly | kyl sulsf onj ' .

di al kyl hyd?tg)%[%gammré@fn co_{r%gi %}g‘?l%ﬁgt@&gﬁé&degﬁ%‘é@%@f@gg pEQring or
sp_egl ficat wg_ahs{)_gf@n Eplsoylpntg p?osNghozl 222C|2C21365t er ?_nd ?_n al) kyl sul fgg! C
acid in conbination . S. Paten . 4, : specification), one adding
phenol -, arBaekgroundAttr oso-rel ated pol yneri zati on inhibitors together
with a sulfonic acid conpound such as dodecyl| benzenesul fonic acid or the
li ke and its salAmongoregematic suipyt eeempauings; cespediallyi sboeneyis ramn

ol efin preparatian,process ISJ anese Pat ent ApIpI icatjon L id-%en.No. Hei
7- 166152) , ERSGHELN RN oaPRTARG PPV, 5| 1O A0l il 10 oREERANIAE e

pol yreri zat inhihit . an i r e |y i jom Jnhibitor such
be Dhony! erkTShiehe | ShouclrfBLRE, [RBS Credfl VB, i el "ol
dodecy! benzewdessttibllpiraaacifdctiretiie 4 ldgeaahonirt. salt for preventing
formation of fouling in step treating a vinyl conpound (Japanese Patent
Appl i cation Lai dnOpgangkal, Hein 8-agamgic Aneyly chemoungedsal ¢xtremely

4-di ni t rophenol P) and 2, 4-dinitro-6-nethylphenol, 2, 4 )

di ni tro-6- S%‘Eﬁoﬁlﬁt%}‘ﬁhe%| PONESIZANAN 5 o a\’toplﬁtend%n‘i%rrﬁ%ﬁnd?ﬁ‘é)% been
of ten used . i Lan. idghi bit orsqf.0 e { Lyl .
conpound. F@c\?\lzver }%QL%@%%%magafﬂtg%%ﬁ és%rgatvﬂee C ergr@a%%glggq c%lﬁpgrlr1 ﬁ) elrt ?y t hat
their inhi bhierarationesr pOrdicatiote sy, theréBRchoRin® ksénAgdaCRARE
gradual |y g%a@g strict %are IS nee%lé?d in ha}ﬁdl ing them be%ause they bel ong
to toxic sulfsthenmenomedoratomptic vigrleedmpobadmnsd funtdier thesforathtéiompr ocess
whi ch is capabl e, of maintaining polynerization-inhibiting effect by these
cheni cal ad¥nfodilingin dhedagyitich inyaived tosaguse tnesvhle pnseperating tHie t he

| ti " bj ect, of th t i t] is t id
For 1 nhi bi CRRUEST y T KO8T TG oRFrACD. DIUNT (o BBaRS WIHESt age 2
Compound ury EETL PRARriZAh PiiBltck SRR (BpicReoR IR LntlINg on ot

only in an ami dt@hasicaginyluicoahsoundehas hbess tproposed mhichractiexityel | ent
in handling. As a result of having in detail studied about the
char act er i sadreiesk opyr t y Bas exkasnpichethesiey avez beennprepesddm girogess ny|

conmpound, the present_ inventors have found that by enpl oyjng specific

nitr ophenole@Brﬁi’dHﬁdpl&'ﬁHO&I pitspsoRkeRols, Wl F‘htregﬁﬁpﬁlﬁ ﬂﬁﬁg?}%%?‘“e can be
obt ai ned s ] - N L St 1.6 aGhl 0 u from
the effect UI{)) egl?nggb\}}ﬁgiﬁggagﬁi%{%%nﬁ%g%ose%dé_?ﬁtr?gﬁy, ’ gﬁl(f %gl\'){/ﬁl%ﬁ)%l et ed
the presentpipByRlitheéONoxyls (Japanese Patent Application Laid-Open No. Hei .

1-165534), one employing nitrophenols together with piperidineoxyls



.That is, the invention involving in claiml is a process for inhibiting

pol ymeri zation of an aromatic vinyl conpound which is characterized by
radding (A) 2-nitrophenol conpound represented by the general fornmula ( | )
together with (B) sulfonic acid conpound represented by the general formula
(Il ) to said aromatic vinyl conpound during the stage of producing,
purifying, storing or transporting the aromatic vinyl conmpound CH N ~2 ( I)
D C wherein A, B, C and D represent independently hydrogen, a nitro group,

a carboxyl gt YA OO a A chze Lin yl
group havi r{gaﬁg Elﬁsga?égér{%tﬁlopn@ _1(9%?01'.1 baﬁalﬁms HBO?F{?{]@EJ%%e e%n R
represents @mpysiAgy!af’ WRylsulfddidi Hdidor aRHangRARy IR rBxHdiMinedr o4p
havi ng 1-32 carbon atons, an al kyl phenyl or an al kyl napht hyl group each
havi ng at |eambimatéors {Ud8 gRatent NoaAqhed,430aspeaificakiog) pope ampluying 32
carbon atons. The invention involving in claim2 is the process for

i nhi bi ti ng RPlPsPRenio Acid ester andanaratkylsulfonic addpsusembinationn@4S.n claim
1 wherein 2snitrophengl und represented by t eneral . fornmula (| )
"3t eas RN o AP B RISy B0 SREPE: PRGTG} -5 aming-
4-dinitrop 6= gl ni h e dl NLLE =

6-dinitro- Q—ﬁ{nltﬁa))t%rylz%ﬁg%%q Pél%rt&g gpﬁ{n[ure%lz %éiggoEi Bhéﬁtgﬂ%ﬁﬁé%gﬁ%eg% th %

6- di ni t r 0- 4 f&snieUAsidp ountheuichy 88td sdedylvehse i ulforiit aditi Jor hé he
process for inhibiting polynerization of an aromatic vinyl conmpound as

cl ai med i n ltkeaiamdl itshealsiim sndéntd supprtss cap dacdeaspin sdacesitbynt de

general formulla ( Il ) |s at |east one nenber selected fromth roup
consi st i ng YefiBupPrepaiation Process ddapancsai RatentyAppication Leahi@reri d,

cureneetl o i 41447801 KRR AREHhA & FlntSM SRR B! o

nitroso-related polymerization inhibitor, or an amine related

polymerization inhibitor such as phenylenediamine together with a
sulfonic acid compound such as dodecylbenzenesulfonic acid or the
like and its salt for preventing formation of fouling in step treating a
vinyl compound (Japanese Patent Application Laid-Open No. Hei
8-34748). Among them, especially 2, 4-dinitrophenol (DNP) and 2,
4-dinitro-6-methylphenol, 2, 4 dinitro-6-sec-butylphenol (DNBP)
which are nitrophenol compounds have been often used as the
polymerization inhibitors for the aromatic vinyl compound. However,
these chemical agents have characteristic property that their
inhibitory power toward the polymerization reaction decreases
gradually and a strict care is needed in handling them because they
belong to toxic substances. Accordingly there has been strongly
desired a process which is capable of maintaining
polymerization-inhibiting effect by these chemical agents and
reducing the amount used of them.
Disclosure of the Invention

So, an object of the present invention is to provide a process for

inhibiting polymerization of an aromatic vinyl compound in the stage



‘The invention involving in claim4 is the process for inhibiting

pol ynmeri zation of an aromatic vinyl conpound as clained in any one of
claims 1 to 3 wherein (A) 2-nitrophenol conmpound and (B) sulfonic acid
conpound are added in conbination in a proportion of 5:95-95:5 in weight
ratio. The followings illustrate the present invention in detail. 4 '
Exanpl es of an aronmatic vinyl conpound whose polynerization is inhibited in
the present invention include styrene, substituted styrene (e.g.,

met hyl st yr effepradivingt Yiv@ri®)ing(istoriylgoenzaaaspodtihgethe kerorndatict viaghenol
conpound of tﬁe (A) conponent which is added for inhibiting polynerization
of an ar ommonepeundl whinipisueapaiblei ofeflisienilyiphibitipgshepolymenigatign ng,
storing or transporting.the aromatjic vinyl conpound is one erei.n hydroxyl
o oup and. it GG $0 ARG B BSc Ry RIS A Tan dong: kizh Al rHBicH is

ort ho- posi tjon . re ed by the general formula ( I ) wherein A, B, C
and D repré?%ﬁpeﬁﬁaé%gﬁﬁgn 'y hydrogen, a nitro group, a carboxyl group, a
hydroxyl group, A gt fe’&ﬂhfofQ{a&ﬁgnﬁh&&aﬁhatﬁui@ti%oaf eHR diiaReeristle car bon
atons. One or nore of these 2-nitTrophenol conpounds nmay be used. The
preferred gromerssbakethen 2hei polypherizdticlo meastidnaok a2virdd diomhpoaptenol , 2,
6- di ni trophenol, 2, 4-dinitro-6-methyl phenol, 2, 6-dinitro-4-methyl phenol,
2, 4-dini t rthes-preseptt ynperiess dmve, fand nithab. hys empleyinghesracifia| so,

sulfonic aci,gd c qﬂnd of the (B cogpoment. ich is gﬁded inb%ﬁgpination
with 2-nitrd nqjcqpgopRd %54%8}1‘ R LGASLTBRPEEEN R F U Y ner al
formula ( | rel s - S D, o & Sk AL

branched Cﬁge%e\gﬁ yﬁé grb %‘&%@?ﬁgﬁ%@ zlgélg%ae? %%El% %‘%1‘2:#' g?g%&ﬁy eor an
al kyl napht hyhexgseted e@6h ki 8ffedtt obeaitledoRther ledichihbf athelri apaledsediai n

al kyl group having 1-32 carbon atons. One or nore of these sulfonic acid
conpounds nsipglye argbHavécosupleted theprdsemnjppoemdiorany one may be used so

long as it is the so-called free sulfonj¢c acid conpound which is not in the
formof salt wi tFhaiisl kKaeiinyensions jaNolying oai ¢high botSads PEAFESH Har an

al kaline earth netal such as. cal ci.u with an ampe or is npt in.the form
of conpl ex.mhéhb]itglgiﬁ’p?i}[@ﬁpwlgﬂ B 23| FEPTHARCS VInY ?T%Iglpé)ﬁr\fg vgilé:rt}pll%s
descri bed | | ©_AftSo NP0 IRIAY reBrédtgitbariuy of salt
was used iHﬁggﬁﬁFﬁgﬁ?%ﬁﬁﬁ??§H%§§$1?ogﬁé%%| conpou%gﬁithgrgrcan notg%e

obt ai ned t hthesgeregilcfortfivlat (d9 togetheeswith (B) entlfoorici axtidndeshpauridhe

pol ynmeri zation-inhibiting effect toward the aromatic vinyl conpound,
Conpound whiepresentedpdnt ehef general dgrimdasi( dhi f te apaids Arematic eyingkt in
conmbi nation with 2-n&§%98henﬁl c? ou&ﬁ i s ecified.ta the free sulfonic
2cid CompoUrINPPHAG CHIBE G e PHARGNek JERLRIFIF BorP EFIBE: 0P tCITRE KABW edge.
Specific e r ¥e]al | ound include sulfuric acid,
toIuenesulp%%ﬁésggﬁég%gélgﬁg§%+$§ﬁpgdggﬁgpsgﬁgénesuIfonic aci d,

dodecyl benzenesul foni ¢ aci d, pentadecyl benzenesul foni c acid,

di nonyl napht hal enesul foni ¢ aci d. aRdthe 1ike. Especi al 1y,

pent adecyl benzenesul f oni ¢ aCUQ and [dode enzenesul fonic acid are nore
preferred fromthe standpoint ~Qf 2#ew of the dissolubility in the aromatic
vi nyl conpound, cost and so on. |'As stited above, the present invention
conpri ses addi ng 2-nitrophenol ¢onpoufld in conbinati on wkIh sul fonic acid
conmpound to the stage of produeci®g,. pUNfying, storing or transporting the
aromatic vinyl conpound. AlttWugh tthe nmiRture ratio of both the conpounds
may be optionally selected, 2-nitrg@phenol conpound and sulfonic acid
conpound are m xed in the range of ¥5:5-5:95, preferably 80:20-20: 80, nore
preferably 70:30-30:70 ratio by weight to achieve the synergic effect. The
anount of 2whergiopAenB) Q:cmpbdﬁdrqmsent dnfdepandently dhydragammdat vithe added

to said step may be varied dependi n the condition.of the step to be
added, the t & r RROFEY F8HPy r?er}g'ﬂ%?ﬁ@rigfﬁilpor? isﬁ'fﬁlgh iod"nbﬁ‘?l‘ag%%‘?on, and
hence it Cat%xﬁ?ltal%l %?6ﬁf>rﬂaﬂﬁﬂgais—1§ Shon HRWgyer, 2-nitrophenol conpound

is used in




.the range of usually 1-3,000 ppm preferably 10-2,000 ppm nore preferably
100-1, 000 ppm besed on the aronmatic vinyl conpound to be added while

+sul fonic acid conmpound is simlarly used in the range of 1-3,000 ppm
preferably 10-2,000 ppm nore preferably 100-1, 000 ppm These anbunts added
of the respective conponents are values found as the proper range to exert
the polynerization-inhibiting effect toward the aromatic vinyl conpound.
When they are smaller than this range, the effect is not sufficient. Also,
when they are greater than this range, the effect is sufficient but in sone
cases it does not becone great rglative to the added anount and it is not
preferable fromthe econom cal q pect. Although the place in said step to

t hat 2-nitrophenol conpoundfﬁ_rm ;l—“—fﬁ?-l c acid conpougg) are added i s not
particularly restricted in e ﬁgese invention, th are usually added to
t he upstream process over the pllace at which aromatic vinyl conpound

under goes pol yneri zation to cau$® the problemas fouling. For exanple,
styrene is generally manufactured by dehydrogenation reaction of ethyl
benzene, and the fornmed styrene is continuously separated fromthe

unr eact ed ewhgteiheRzepeedsntdi s thydrakiybgroapdatdteaghdrer btanched chairendabl e
t hat 2-nitrophenol conpound and sul fonic acid conpound are supplied to the
distillati o&liw grﬁunm@wmg]elmy@ablg@naﬁt@msﬁ east | dkyltphenyy|omedizene has

b duct.ed, Al.t h th f i ti f 2-ni h I d

and sl T oni UR4PRAH) YR 6908 Bxii et et oria SFrEhh, CTRAhTat ed | n

t he presentcﬂemzleémifyp roﬁgqﬁv‘fnéw-ééb&eﬁmﬁnﬁ@y be selected as they may be
ecific p

added to the sp ce at-one stroke or otherw se they may be

separ atel y addedThe iaosmtiohdeeslvingdar tladis2 isnthdpsocaseiorairtHibitihg

2-ni trophenol conpound and sul fonic acid conpound nmay be added separately,
it is practpaamsgrizagioreof et ardmratic virdtdompeuondnps whaigmen énagldsd 1n a
proper mixture ratio .and_.in a state dissolved in %he same Ij@ggid a? t he
process f| uvhereig,2itiaphenal compogndysnigsenind By the gengrahdormyly st ate

i m tat i on GHat A5deroagns Sierehel SR HbFrEem. Fub,aBrs SERHeHRECH! Phni o1 tor
than _2-nitr4>m%ﬁ%%ﬁeﬁafzum elthi éﬂpéﬂcq, af| 4-GRrneu89dmesh Pﬁ@n@l, phe sane
time in the range not 1npaliring t effect 'of the present 71 hvention. Brief

Expl anat i one-afinithe-Pnastihyiphegol, 1 2,nd4 edidtrot Gesaccbatyilphehod beidveln t he
conpoundi ng_rati o of dodecyl benzenesul fonic acid (DDBSA) and 2,
4- di ni t r o- O-skBitEat4risgaensYIRINBE) and t he pol yneri zati on-inhi biting effect

toward styrene noner (t.he .amount af styrepge pgl yner forped. gf.ter_a | apse
of 120 i it es) T AN HERGORGVORIRE Aty PRy St T, Y PR GO R RERE csant

i nvention i A il | f 1 t~ihi i £ not
restricted I?%lg#{e‘%lggtfdzﬂf I(\)Il&'tsirr{)%l&lgﬁl()ﬁq %cg éu‘%&é?%%Pgé%q%Eﬁéd i'clafm! £

4-di ni tro- Gwhereihwyliomienadid Qdapédhd 2, fepieserited 4-19e0-the vyl gdiestel DNP:
2, 4-dinitrophenol DNP (2): 2, 6-dinitrophenol DNOC. 2, 4

di ni tro- 6- nlermulphdnlbl) DOat (IEpst2ong aneinbes- selested | floamoth¢ Sgretwni ¢
aci d conmpounds],

S sulfuric, acid (98 % . met hanesul foni ¢ _acid PTS:
p- t ol uenes FIBHFHNE P SR&]QF%?F’ginéé’gF?%?ﬁ'\@f%Fda@ﬁ» xronesplfenissatidoni ¢

2ci doNoA drASEVERENRERET enestiFfbin o achateaiBLRAERKAREEN S | 28k
pentadecylbenzenesulfonic acid and dinonylnaphthalenesulfonic acid.

The invention involving in claim 4 is the process for inhibiting

polymerization of an aromatic vinyl compound as claimed in any one

of claims 1 to 3 wherein (A) 2-nitrophenol compound and (B) sulfonic

acid compound are added in combination in a proportion of 5:95-95:5

in weight ratio.

The followings illustrate the present invention in detail.



[ O hers] BHT: 2,

6-di -tert-butyl-4-tolueneTBC:. tent-butyl cat echol NDPA: N- ni t or osodi phenyl am ne
+ NPH: p- ni t r osophenol DEHA: di et hyl hydr oxyl am ne DDBSA- Na: sodi um
dodecybenzenesul f onat e DBSA- Ca: cal ci um dodecyl benzenesul f onat e DDBSA- N:
tetradecyl am ne dodecybenzenesul fonate [ Pol ynmerizaticon-inhibiting test-1]
100 Grans of styrene nononer was placed in a four-necked flask equi pped
with a reflex condenser, the prescribed anount of each of the

pol yneri zation 'mmrhglég 8f SABrh&AtiE Fph Pl dopRILR]d W eCPR It at | 0S

of each chem cal agent were shown in the sane table) was added thereto, and
hi ghly purii§i #thibitietdogentlgaspmaent nirvetngibrt heachide fstyr&fe,msmits¢tuted r enove
t he di ssol ved oxygen. And then, the resultant m xture was kept at 110 C and
a part of tstwrenshiles:, tnethylatiwane: sthylyyrene), sdivinylhgnaore yandt the gi ven
to measure . the amount of polynmer formed in the liquid. 9 Tines volunme of
nmet hanol bz; on the sanpling liquid was added to precipitate the pol yner

in 2 State SuspeAopheif dorfibind"dt Bl AP ks RACuMERTQ AAGN 113

wei ght anmount and 1ts forne unt percent e nononer was eval uat ed.

I nci dent al Ifyr kit Polpestzatieg of ahagofrrdic virylr enepouiehefurivg washed
with an alkali to 9 remove the polynerization inhibitor contained in the

mononer, wahleestage tof pradeicingdpdrifEng, Sheringtai tredspesting $herayogmatie i n
table 1. Table 1 Sulfonic acid Conpounds2-Ni trophenol ConpoundsPassage of
time (mn.)ViBRd GosRROUBA A% 9Rer WhereR By dOXyRagouR anfpBliFe BFHRnount

added m Nargaorﬁlecf OgRO%%%zene ring are located in the ortho-position, as

represented by the general formula (I) wherein A, B, C and D
represent independently hydrogen, a nitro group, a carboxyl group, a
hydroxyl group, a straight or branched chain alkyl group having 1-12
carbon atoms. One or more of these 2-nitrophenol compounds may
be used. The preferred examples of the 2-nitrophenol compound
are 2, 4-dinitrophenol, 2, 6-dinitrophenol, 2,
4-dinitro-6-methylphenol, 2, 6-dinitro-4-methylphenol, 2,
4-dinitro-6-sec-butylphenol and 2, 6-dinitro-4-sec-butylphenol.

Also, sulfonic acid compound of the (B) component which is
added in combination with 2-nitrophenol of the (A) component is one
represented by the general formula (II ) wherein R represents a
hydroxyl group, a straight or branched chain alkyl group having 1-32
carbon atoms, an alkylphenyl or an alkylnaphthyl group each having
at least one straight or branched chain alkyl group having 1-32
carbon atoms. One or more of these sulfonic acid compounds may
be used. As sulfonic acid compound, any one may be used so long
as it is the so-called free sulfonic acid compound which is not in the
form of salt with an alkali metal such as sodium or potassium, with
an alkaline earth metal such as calcium, with an amine or is not in

the form of complex. As is apparent from Examples and



“And anmount added m After 30 mn. After 60 mn. After 90 mn. After 120
m n. 1DDBSA: 5DNBP: 950. 050. 100. 190. 282DDBSA: 20DNBP: 800. 030. 090. 140. 213DDBSA: 3
- ODNBP: 700. 030. 090. 140. 214DDBSA: 50DNBP: 500. 030. 090. 140. 205DDBSA: 70DNBP: 300. 0
40. 110. 170. 246DDBSA: 80DNBP: 200. 060. 140. 230. 327DDBSA: 95DNBP: SO. 060. 140. 260. 3
78DDBSA: 50DNBP 2 : ' ’
500. 030. 090. 150. 21p, 9DDBSA: 50DNP: 500. 030. 080. 140. 2_010DDBSA: 50DNP 2
: 500. 030. 090. 150. 2111 DDBSA: 50DNCC: 500. 030. 090. 150. 2112DDBSA: 50DNCC 2:

500. 030. 09@dipPasafivs: ERENEb80Cel4RLRE0 18R, 18AVSrRRIANERIIENHCO3Ri®S50. 080.
1115PTS: 50DNBP: 500. 020. 060. 090. 1216XSA: 50DNBP: 500. 030. 060. 100. 1517CSA: 50DNB

P: 500. 030. GdenpdandsheRPRREA: theDimPn Salsakowasoused . il tomNNBALIBRADMWEEh 500. 030
. 060. 130. 211Not hi ngNot hi ng2. 735. 43> 10> 102DDBSA: , _
100Not hi n1.2mtropbenok enpeynd; otherencan, 292, bo3ohtrinsd fap: synergic

100Not hi nl. 222.123.514. 80. , 5CSA: . . . .
L0ONGE hi 21‘% ."213?‘815.88%PDB§£?§%*1\|M HPyEntign 51 dnigRded 7 pnilsa:  the

100Not hi n1. -hi ‘towa: I}ggﬂt{ P 2:
1000. 080. 2@%‘5%?%3?%%0?‘@?‘ E%ﬁN%? E!1;%““oéog.t(‘)’eso. 16%&23%3’2’?%{%0%t§ﬁ?nmpb§wa'

1000. 060. 1 1or3Po1dfD#ioh s naable HIQXeOBA AR SiPRifiCelhtl SNaé o ONEEt 2
1000. 080. 220. 400. 6314DDBSA: 50BHT: 502. 785. 48> 10> 1015DDBSA: 50TBC:

502. 695. 45:n1cembinsibprSHith52 NDEvoplsamIsgsnpountis specidied iy thBIace SONPH:
500. 286. 98> ﬁ > 1018DDBSA: 50DEHA: _500. 20§. 66> 1?>

1019DDBSA- N& g@e1g0pompeudh  5ihis Riterhs yingxpested feormutle 641. 20

2100 N SORPRACR g0 Ahg, ©SSpeRet! AmMES MoRIRES JUBME Bl

shown in tabre ibi nirhg “sul conpoun r ophenol

compound, &REAPSHINHNBIRISAS VEUIfuAE RS, BohRPRSEMHAY @cid, xylenesulfonic
pol ymeri zation-inhibiting effect when used singly, synergic effect may be

exerted andcagid) ymesurhehiesnlfonid bi t acid, ef f dotletglbemzenesalfonid ongagidyi od of
time. Wiereas, as shown by Conparative Exanples 14-18, when ot her
pol yrrer i zatpestadaeylbenseseswimicr paridypranonphaaphthalenesulfonic  acid.

and the like. Especially, pentadecylbenzenesulfonic acid and
dodecylbenzenesulfonic acid are more preferred from the standpoint
of view of the dissolubility in the aromatic vinyl compound, cost and
SO on.

As stated above, the present invention comprises adding
2-nitrophenol compound in combination with sulfonic acid
compound to the stage of producing, purifying, storing or
transporting the aromatic vinyl compound. Although the mixture
ratio of both the compounds may be optionally selected,
2-nitrophenol compound and sulfonic acid compound are mixed in
the range of 95:5-5:95, preferably 80:20-20:80, more preferably
70:30-30:70 ratio by weight to achieve the synergic effect.

The amount of 2-nitrophenol compound and of sulfonic acid
compound to be added to said step may be varied depending on the
condition of the step to be added, the extent required for the
polymerization inhibition and so on, and hence it can not be

determined as a rule. However, 2-nitrophenol compound is used in



'DEHA) than 2-nitrophenol conpound were used, no synergic effect may be
exerted. Also, as shown by Conparative Exanples 19-21, even when

- 2-ni trophenol conpound was conbined with salts of sulfonic acid, no
synergic effect nmay be exerted, too. Thus, only by conbination of sulfonic
acid compound and 2-nitrophenol conpound involved in the present invention,
a high polynerization-inhibiting effect nay be exerted. It can be
understood that the polynerization-inhibiting effect caused by conbination

of sul foni Gacighn 3 8daffd1 3,00br Eghﬁ’”%d&?&ﬁ@“ﬂ@ Qrbé(ﬁ‘ep;&hesﬁ'&ﬁ"e

i nvention i s not pendent ©n t He Ki of “substi tuent tthe sul fonic

acid corrpomfémﬂolydelmdemoqumhbemhroe;nth@farsniaftmwm;alcwlrmp@ahmjalto| n the
sul fonic acid conpound (nunber of sulfonic acid radical/nol ecul ar wei ght of

sul foni ¢ adeladdagouhily sarfoninacid wompguad istrimilanly wisegdf insthe sangeaci d
radical in I d d, At t th
pol Iymerl Izat(ﬁ"{)qn Oﬁhﬁﬁﬁ%gggggg& 1%@% ﬁ%me)’:]@rﬂ gwgfmtlt%) oM undi ng

pal yror 11 Do, AHeERRO U BAREU (n SO hOcgiborialle € BIRHY 11 A

i s appar entfoﬁh@l”hE'tEe propet rafigetblex®ERt Yhé Wolyineratiohrinhibiehy difect
conbining a small anount of 2- mtrophenol conpound with sulfonrc acid

conpound whostarshtive axbmstic vinplobgmpdwed. oWherhitheyiawy efrfalldr them used
singly, eXCt%llls errelitng%(,)l rer:egil'fégtt I1sO nnoltms]{ubillé:erqg ./e\]isfoe,civhie% they are greater
than this range, the effect is sufficient but in some cases it does not
become great relative to the added amount and it is not preferable
from the economical aspect.

Although the place in said step to that 2-nitrophenol compound
and sulfonic acid compound are added is not particularly restricted
in the present invention, they are usually added to the upstream
process over the place at which aromatic vinyl compound undergoes
polymerization to cause the problem as fouling. For example,
styrene is generally manufactured by dehydrogenation reaction of
ethyl benzene, and the formed styrene is continuously separated from
the unreacted ethyl benzene by distillation, and therefore it is
recommendable that 2-nitrophenol compound and sulfonic acid
compound are supplied to the distillation column after the
dehydrogenation reaction of ethyl benzene has been conducted.

Although the means for addition of 2-nitrophenol compound
and sulfonic acid compound to said stage is not particularly
restricted in the present invention, such a suitable means may be
selected as they may be added to the specific place at one stroke or
otherwise they may be separately added to some places in portions.
In this case, although 2-nitrophenol compound and sulfonic acid

compound may be added separately, it is practically convenient that



.realized than when 2-nitrophenol was used singly.

[ Pol ymeri zation-inhibiting test-2) Polynerization-inhibiting test was
-carried out in a simlar manner as in polynerization-inhibiting test-1
except that nethylstyrene was used in place of styrene nononer. The
obtained results are in table 2. Table 2 Passage of tinme (mn.) andSul fonic
aci ds2- Ni trophenol sAnount of pol yner fornedwt . Ex. No. Nane of conpoundNane of
conpoundAfter After After Aft er And anount addedAnd anount

added306090st8ntie lbompothtsare ad@eBSH 2 PNBReD inBiird Yt Gukl 24 QBSA: 50D
NBP: 500. 070. 170. 290. 42a~ 22 DDBSA:5 DNBP: 95 0. 09 0.21 0. 35 0.5023DDBSA:

95DNBP ( 2) :state disobos] 850hs isnbliemid 50DNBP prevess fuddpforeexaaaplel ir 5 DDBSA:
5DNBP (2): 50.090. 220. 340.,5222Not hi ngNot hi ng3. 036. 15> 10> 10a~23DDBSA:
100Not hi ngzqa??S?fl]@@ngO%PHhe‘%\iﬂl%YFﬁ%DNB@:SIGE?D%W}%%!%Z’GI%E%BQBWW ngDNBP

(2): 1000.1220..310. , It can be understood fromthe results shown in
table 2 t hat @%d%%??‘g% of 2-nitrophenol conpound in conbination with
sulfonic 12 aghdiomResest myneitits, Abfesitdtford %ﬁ%ﬁkﬂnbé%dg@é d®hat

pol ymeri zati on inhibition against nethylstyrene is kept over a |ong period
of tine. [ Rolynmetheat keowmhigolymegizatsin 3inlFdditorer thzaat | dhnitrbphiehiohg t est
was carried out in a simlar manner as in polymnerization-inhibiting test-1
except thatcompound and sulfonic acid compound is used at the same time in
the range not impairing the effect of the present invention.
Brief Explanation of the Drawing
Fig. 1 indicates the relationship between the compounding ratio of
dodecylbenzenesulfonic acid (DDBSA) and 2,
4-dinitro-6-sec-butylphenol (DNBP) and the polymerization-inhibiting
effect toward styrene monomer (the amount of styrene polymer
formed after a lapse of 120 minutes).
The Best Mode For Carrying Out The Invention
The present invention is further illustrated by the following

Examples but it is not restricted thereto.

[2-Nitrophenol compounds]

DNBP: 2, 4-dinitro-6-sec-butylphenol
DNBP (2): 2, 6-dinitro-4-sec-butylphenol
DNP: 2, 4-dinitrophenol

DNP (2): 2, 6-dinitrophenol

DNOC: 2, 4 dinitro-6-methylphenol

DNOC (2): 2, 6 dinitro-4-methylphenol

[Sulphonic acid compounds]

S: sulfuric acid (98 %)
MS: methanesulfonic acid
PTS: p-toluenesulfonic acid
XSA: xylenesulfonic acid



di vi nyl benzene was used in place of styrene nononer. The obtained results
"are'in table 3. Table 3 Passage of tinme (mn.) andSul fonic

-aci ds2- Ni t rophenol sAnount of pol yner fornedENw . Xx. 0. Name of conpoundNane of
" conpoundAfter After After After And anount addedAnd anpunt

added306090120nmmi n. m n. m n. m n. 26 DDBSA: 95DNBP: 50. 130. 290.540. 8427DDBSA: 50D
NBP: 500. 120. 290. 480. 6828DDBSA: 5DNBP: 950. 130. 310. 530. 7829DDBSA: 95DNBP ( 2):
50.110. 290. 550. 8830DDBSA: 50DNBP (2): 500.100. 270. 490. 6431DDBSA: 5DNBP (2):
950. 130. 320. 530.05R6Not hi RgNekinaicke 30> 10> 10a~27DDBSA:

100Not hi ng2. 014. 38> 10> 10 w28Not hi ngDNBP: 1000. 20. 440. 71. 050 U29Not hi ngDNBP
(2): 1000. 190. 430DBSA:03 [dedegyivérzaniesnifonid bicid ng test-4] To 30 g the
bottom | iquid (containing above 90 % by wei ght, of styrene) in the
distillation coRIMAS4: st peartadgebgneraasalionicaacid were added sul f onic

acid conmpound a <\.trophenol . co und in_the present invention or

ot herwi se were iglaég}bt he IB8WMRQ%Q%CW#?%ﬁCt%?Iaand a salt of sulfonic
acid as Conpf(ﬁﬁ‘]ér\é exanples and in 13 either case the resultant m xture
was allowed to setile in a 100 m pressure glass autoclave at 100 C for 2

hours. The for mBHTNsol ublx Grlittertsbusnesftohiedteed out, washed with acetone
and dried at 105 C for 2 hours to neasure its weight anmount. Also, the

state of the i ndBAbl e mattedrbudbatecholo t he i nner walls of the autocl ave

was observed. The_ state of adhesion, was visually eval uated according to the
fol l owing crite™BPAA: no %‘%@P&H&éﬁ?@é@ﬁﬁﬁed. B: slight adhesion is

recogni zed. C sion is_ recogni D. adhesion of a large anpunt is
recogni zed. Theq\g%ﬁai ned rpegb‘irf)gogﬁg’qgkovm in table 4. Table 4

2-Ni trophenol sSyhfpN.¢c acifsdihk g}@%qgﬁﬂﬁgPol yneri zati onl nhi bi t or sConpound
andConpound and~unt of Adhesigﬁfn ol ubl eSt at e of Anbunt addedAnount

addedMat ter s f orPBSs-NaiHoelinpiiodpoybekddiidsen fo2HPBSA:  100DNBP:
1005A27DDBSA: 200DNBP: 1002A, a; 28DDBSA: 500DNBP:  1001A29DDBSA:  1000DNBP:
1000A30DDBSA: 1(0BNARC2: : crdoisus tooksx baugpasRlfpnate 002A32DDBSA: 500DNBP 2

- 1001A33DDBSA: 2 - 1000A30DDBSA:.10QNot hi n135D31DDBSA:
1000Not hi n131@ﬂi§%‘%ﬁ8@trﬁ%fx %aﬂflﬁ ZPQCS}@@‘@?%@DBSA- Na:
1000Not hi n123B35DDBSA- Na: 100DNBP: 10041A36DDBSA- Na: 100DNBP 2 :
10040A37DDBSA- Ca:  1000Not hi n134D38DDBSA- Ca: 1000DNBP: 10042A 14

(Polymerization-inhibiting test-1]

100 Grams of styrene monomer was placed in a four-necked
flask equipped with a reflux condenser, the prescribed amount of
each of the polymerization inhibitors shown in table 1 wherein the
compounding ratios of each chemical agent were shown in the same
table) was added thereto, and highly purified nitrogen gas was
injected therein for 30 minutes to remove the dissolved oxygen. And
then, the resultant mixture was kept at 110 C and a part of the
content therein was taken out as sampling every a time given to
measure the amount of polymer formed in the liquid. 9 Times
volume of methanol based on the sampling liquid was added to
precipitate the polymer in a state suspended in the liquid, which was
filtrated out to weigh its weight amount and its formed amount
percent in the monomer was evaluated. Incidentally, before the

beginning of this test, styrene monomer was washed with an alkali to



- 39DDBSA- Ca: 100DNBP 2 :
10041A42DDBSA- N: 100DNBP 2 :

. 10040A44Not hi nNPH: 100132D45DDBSA- Na:  100NPH: 10044A46DDBSA- Ca:  1000NPH:
10090A47DDBSA- N:  1000NPH: 100 ~35A As is apparent fromtable 4, with
respect to the polynerization-inhibiting effect caused by conbi nati on of

sul foni c acid conpound and 2-nitrophenol

i nvention, the effect

IS in the feafovel tReOpotile?Matidif | thiBitoe bbﬁt@ihlfeactinofthtehqnehsﬁ%ﬁ

i nventi on cannot be achiev

10041A40DDBSA- N:  1000Not hi n118B41DDBSA- N:  1000DNBP:
10041A43DDBSA: 1000NPH:

conpound i nvolved in the present
is exerted in the case where sul fonic acid conmpound

ed in the case where sulfonic acid conpound is in

t he form ofwashet avithalvhtauahdadrieddi uMhec abtaimedoresules lareeskhatvin amd of an
am ne salt.

conbi nat i otakle k. free sul fonic acid conpound to the stage of producing,

| ndustri al

applicability 2-N trophenol

conpound i s added in

-

purifying, storing or transporting an aromatic vinyl conpound, whereby
pol ynerization of an aromatic vinyl cbapléuhd or of a proc%gs fhéjdé 5
containilng it may i ci ent .y | 5Nk bi nd t he Pab$agst ofitimpe ik fd
| ong perji od jof ti %%?OE:EJI?&)Q/ n%léﬁ%‘m%?olpitpd E\e(illogl;lrrl)unt émdd?%méotdr&neg i
t he facil}giqﬁ i VOl Ved and at trilbuting dreatly {o smoot h (#md%) ong-t er m
oper at i 9iWi [t NSut] Neams bheprapyuhd ¢ Mainee oficappownd hAftére| fAdtarl | tAfes. | After
CLAIMS 1. A jpr ocegard amhounbialded ndngbdmoant addedn &0 ap &Oonpt PO v|i M@0
conpound which ig charggpsyi zed by addipgm{A) 2- nishimphenti. canounein.
represented pbyithe geppBdEA:f5r mulla ( bNBE: @get het gyosh| (BYosUId. pai [c 0azs d
conpound repfegent ed gfyyg§Rezgeneral TpNmH.&0( 1 [)o.bg 1 ®09 | 0.14 | 0.21
3 DDBSA: 30 DNBP: 70 0.03 | 0.09 | 0.14 | 0.21
4 DDBSA: 50 DNBP: 50 0.03 [ 0.09 | 0.14 | 0.20
5 DDBSA: 70 DNBP: 30 0.04 | 0.11 | 0.17 | 0.24
6 DDBSA: 80 DNBP: 20 0.06 | 0.14 [ 0.23 | 0.32
7 DDBSA: 95 DNBP: 5 0.06 | 0.14 | 0.26 | 0.37
o 8 DDBSA: 50 DNBP (2): 50 0.03 | 0.09 | 0.15 | 0.21
. 9 DDBSA: 50 DNP: 50 0.03 | 0.08 | 0.14 | 0.20
5 10 DDBSA: 50 DNP(2):50 0.03 | 0.09 | 0.15 | 0.21
r_f& 11 DDBSA:; 50 DNOC: 50 0.03 { 0.09 | 0.15 | 0.21
12 DDBSA: 50 DNOC (2): 50 0.03 | 0.09 | 0.15 | 0.22
13 S: 50 DNBP: 50 0.04 | 0.05 | 0.07 | 0.10
14 MS: 50 DNBP: 50 0.03 | 0.05 | 0.08 | 0.11
15 PTS: 50 DNBP: 50 0.02 | 0.06 | 0.09 | 0.12
16 XSA: 50 DNBP: 50 0.03 | 0.06 | 0.10 | 0.15
17 CSA: 50 DNBP: 50 0.03 | 0.07 | 0.11 | 0.15
18 PDBSA: 50 DNBP: 50 0.02 | 0.06 | 0.13 | 0.21
19 DNNSA: 50 DNBP: 50 0.03 | 0.06 | 0.13 | 0.21
1 Nothing Nothing 273 | 543 | >10 | >10
2 DDBSA: 100 Nothing 1.02 | 2.03 | 3.02 | 4.03
3 PTS: 100 Nothing 1.20 | 2.40 | 3.49 | 4.58
0 4 XSA: 100 Nothing 1.22 | 2.12 | 3.51 | 4.80
= 5 CSA: 100 Nothing 1.01 | 2.21 | 3.61 | 5.00
g 6 PDBSA: 100 Nothing 1.10 | 2.31 | 3.70 | 5.00
g__]“ 7 DNNSA: 100 Nothing 1.09 | 2.39 | 3.80 | 5.24
o 8 Nothing DNBP: 100 0.08 | 0.22 | 0.39 | 0.58
g 19 Nothing DNBP (2): 100 0.08 | 0.23 | 0.40 | 0.60
H 10 Nothing DNP: 100 0.06 | 0.16 | 0.28 | 0.42
e 11 Nothing DNP (2): 100 0.06 | 0.17 | 0.30 | 0.45
g 12 Nothing DNOC: 100 0.08 | 0.21 | 0.39 | 0.61
O 13 Nothing DNOC (2): 100 0.08 | 0.22 [ 0.40 | 0.63
14 DDBSA: 50 BHT: 50 2.78 | 548 | >10 | >10
15 DDBSA: 50 TBC: 50 2.69 | 5.45 >10 | >10
16 DDBSA: 50 NDPA: 50 0.30 | 6.49 >10 | >10

10



~aromatic vinyl conpound in the stage of producing, purifying, storing or
transporting the aromatic vinyl conmpound OH A 02 ( I) 8 Cwherein A, B, C

~and D represent independently hydrogen, a nitro group, a carboxyl group, a
hydr oxyl group, a straight or branched chain al kyl group having 1-12 carbon
atoms. OR S - OH (Il) Owherein Rrepresents a hydroxyl group, a straight
or branched chain al kyl group having 1-32 carbon atons, an al kyl phenyl or
an al kyl naphthyl group each having at |east one straight or branched chain
al kyl gfoup |havi hg 1D3sBsArbon afons. NPH:B® pro¢ax2sf pre.98hj b 16 ng >10
pol ynmeri Zati9r189 anppRERI5¢ VI Nyl O9EPAYBRe as ¢l@boed 6.66C! 3 Mo 1 WhRD €i n
2-ni trophenagf ’90 DBR %Wjé?,ébgp ese'bﬁ‘ﬁﬁﬁoﬂ‘i QgEa ,in r0a6$ |1)&23 at

t

1 o he v A " = o
';agf B 5 i ) )< 7 s R A D51 B LA I S WA T M T

i tr opdenrol—2—4-—n F henol

6- di ni t no-A-lnedh)l pIINBEA-N 50 g o o RNBPCRD 1, 11045 ,6,0-4L ) 963 | 1.22
6-di nitro-4-seo-butyl phenol. 3. The process for inhibiting polynerization
of an aromatic vinyl conpound as clainmed in claim1 wherein sulfonic acid
conpound repr esdhican bg undengtomt ftorhatheuresylts shpwirsimitablead ttheiebyrenber
selected fromthe grouB_ consi sting of sulfuric _acjd, toluenesulfonic acid,

xyl enesul f SAMRPEENE, suifRBieRAd RPTRAYRA ABde SyNIEMRRFRRL ICTPeUAE;
pent adecyl t%%]%ﬁte]nes%kf oni eqﬁi d aggo‘ghg%nyl nﬁpl%g}al en%%ul for&'?g)rggiia%. 4. The
r i bi T [ rrpoum]jea

process fo i T ng pol'yrerization of an aronatic vinyl S
claimed in p’tnynfé@&aeforphﬂhimiﬁgtégfe%t\WEéﬁIuseld%ir?glgﬂ,l syaienelfesprmaynd and

(B) sulfoni'c acid conpound are added in conbination i'n a proportion of 5:
95-95: 5 i rbemekghiedr ahido polyinerization-inhibiting effect is kept over a long

period of time. Whereas, as shown by Comparative Examples 14-18,
when other polymerization inhibitors (BHT, TBC, NDPA, NPH and
DEHA) than 2-nitrophenol compound were used, no synergic effect
may be exerted. Also, as shown by Comparative Examples 19-21,
even when 2-nitrophenol compound was combined with salts of
sulfonic acid, no synergic effect may be exerted, too. Thus, only by
combination of sulfonic acid compound and 2-nitrophenol compound
involved in the present invention, a high polymerization-inhibiting
effect may be exerted.

It can be understood that the polymerization-inhibiting effect
caused by combination of sulfonic acid compound and 2-nitrophenol
compound in the present invention is not dependent on the kind of
substituent R in the sulfonic acid compound but dependent on the
content of sulfonic acid radical in the sulfonic acid compound
(number of sulfonic acid radical/molecular weight of sulfonic acid
compound) and that the higher the content of sulfonic acid radical in
sulfonic acid compound, the greater the polymerization-inhibiting
effect.

The relationship between the compounding ratios of DDBSA
and DNBP (total amount added: 100 ppm) and the amount of polymer

11



AL ANY. AL AL Au@. A@. Au@. Au, 9. A L. A8D, 9. AH. A>T . A>. AUy. AA. Ay. Auyh?: sXkX
45 XC

SSSSSSSSSSSSSSOOSSSSSSSSSSSSSSSSSS >~ S>>~~~ 822722222222222222?| <??2?px~2???
""""||||||<|>I°I°I’7|"||||||||||IO|||||||||||||||||||||||||||||||||||||||||||
[1]1]]xh?: sXkWA5 X

KVWKW VKE. #. o>~~~ —— 222222272727 ARIRIR P2 PR ]R2222277
???\'.;\g??????595".3‘.9%31;55?%3395‘3?@?3?%5‘513%%?1. A L s
????~?p<?~tpparent ~front ?Pig:~1; ~it- s ~extre MefB Gol g i¥(g | theitonee B} clay ca] ca] ¢
a] ca] ca] ca] caUl ca] ca]ca]ca] ca]ca]c f] cal ca] ca] ca] ca] ca] cal] ca] ca]lca] cal]ca]c
aU] ca] ca] c:@jmbining a small amount of 2- n1trophenol compound with sulfonic

&ntwi ! o (K. // 11234455 t
a]nca] ca(} f:a]%‘]lca?gmqiﬁ} @i‘]’ﬂa]%%ﬁ}sc é}@f)gb] ]<E’8 rB P@Lglgllca!hlgltl If;fléca] cajc

a] ca! 56>696 '::::: cajcalc
a] ca] ca] ca] ?E?féac%}‘é?c‘éf% FWEEIF&&F%@ %yaﬁgg}g%}ng}ica%ca ca} ca} C
2l cal ca! acat kil almhma&w Hobioh GIFREGE ERELM xoni d_2] oa] cal cal oa] cal
ca)] ca] ca] ca] ca ca] ca] ca] ca] ca] caJ ca] ca] ca] ca] ca] ca ca] ca] ca] ca] ca] ca] ca] ca]
cal ca] ca] ca! UBVPVN VWY Z= Z"zdzZeZgZk[ nf [\ Q\\] V] ]]

ANN D ~ytoj e [ UY ca] ca] ca] ca] ca] ca%qca] ca] cal] ca] ca] cal] ca] ca] ca] ca]ca] c”a

] ca;J] ca] ca] égfmmﬁql?gﬁ?am iting testc (L:Ja] caJcal r a, alalada9a;

a=a} aaaaaaaab) cdcgchc

a]I ca] 0ca] cal] cal] 3§(’l i tgg]{ ﬁﬁx@ﬁf@gﬁ% wc"g{?% E%CEZ%bﬁﬂfg? Caﬁalﬁlg\?g%aa]zf
Toval 4] & (PRER o%gﬁi-p??” phlympHitghipnipling 8  ncent  shat

182’;& &( § ) ] 'rﬁe&%h%r%_ f e &8&6‘3& hxs(ce)ﬂol‘i@ljgﬂhde)l%f4st?,’98/ﬂé ‘Hl&nér)rrd‘r) \ bCh c&it&%’&& (- |
104| >510%| s tsrmaSnOtdble TNUGE () - LS 10%G& ()-" 10%G& ()-S- 109%G& ()-m

f10%G& ()- 10%3&' ()-!&(*j dEbC! ! 4 109G& ()-f2
109G& () - 90109G& ()-L. 109G& ()-s!y, Y1q%BE 0) - L&* 1096G& ()-b@! ! nL> 10% | & () -

@L 109 ()~ @ 10G[10G 10G@ STO%X[()-= L0%X ()-5 U%é@séégmmgt@@n)and
109 | & () -!- [0%4 éh‘gfoﬁ}c ac1é9(y‘4| & @-thfopl{c@oiﬁ () - Amount of olymer formed
10%4| & (|) - ! pL| 10%& - 10 @10%3& ()- 104| 3&41%)
104| =109¢H=’ () Nof 2 : 2 ounge ' n O TR VAR [ IarteY @ After
1096 ()|- $@ 1PUE 30 60 90 120
(ppm) (ppm) min. | min. | min. | min.
20 DDBSA: 95 DNBP: 5 0.08 | 0.19 | 0.34 | 0.52
21 DDBSA: 50 DNBP: 50 0.07 | 0.17 | 0.29 | 0.42
(]
% 22 DDBSA: 5 DNBP: 95 0.09 | 0.21 | 0.35 | 0.50
% 23 DDBSA: 95 DNBP (2): 5 0.08 | 0.20 | 0.35 | 0.51
24 DDBSA: 50 DNBP (2): 5 0.06 | 0.16 | 0.29 | 0.41
25 DDBSA: 5 DNBP (2): 5 0.09 | 0.22 | 0.34 | 0.52
0 22 Nothing Nothing 3.03 | 6.15 | >10 | >10
3.8
g g- 23 DDBSA: 100 Nothing 222 ( 5.10 | >10 | >10
a‘ﬁ 24 Nothing DNBP: 100 0.13 | 0.30 | 0.52 | 0.80
o
O 25 Nothing DNBP (2): 100 0.12 | 0.31 | 0.50 | 0.83

It can be understood from the results shown in table 2 that by

addition of 2-nitrophenol compound in combination with sulfonic

12
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10% ()-  inhibition against methylstyrene is kept over a long period of time.

[Polymerization-inhibiting test-3)

Polymerization-inhibiting test was carried out in a similar
manner as in polymerization-inhibiting test-1 except that
divinylbenzene was used in place of styrene monomer. The

obtained results are in table 3.

Table 3
Passage of time (min.) and
Sulfonic acids 2-Nitrophenols Amount of polymer formed
Ex No (wt. %)
' " | Name of compound | Name of compound | After | After | After | After
And amount added | And amount added | 30 60 90 120
(ppm) (ppm) min. | min. | min. | min.
26 DDBSA: 95 DNBP: 5 0.13 | 0.29 | 0.54 | 0.84
27 DDBSA: 50 DNBP: 50 0.12 | 0.29 | 0.48 | 0.68
[}
g 28 DDBSA: 5 DNBP: 95 0.13 | 0.31 | 0.53 | 0.78
A 29 DDBSA: 95 DNBP (2): 5 0.11 | 0.29 | 0.55 | 0.88
30 DDBSA: 50 DNBP (2): 50 0.10 | 0.27 | 0.49 | 0.64
31 DDBSA: 5 DNBP (2): 95 0.13 | 0.32 | 0.53 | 0.75
o 26 Nothing Nothing 345 | 630 | >10 | >10
28
g Eu 27 DDBSA: 100 Nothing 2.01 | 438 | >10 | >10
) X |28 Nothing DNBP: 100 0.2 | 0.44 | 0.7 | 1.05
0
O 29 Nothing DNBP (2): 100 0.19 | 043 | 0.75 | 1.03

(Polymerization-inhibiting test-4]

To 30 g the bottom liquid (containing above 90 % by weight of
styrene) in the distillation column of styrene production apparatus
were added sulfonic acid compound and 2-nitrophenol compound in
the present invention or otherwise were added other polymerization

inhibitor and a salt of sulfonic acid as comparative examples and in

13
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member selected from the group consisting of 2, 4-dinitrophenol, 2,
6-dinitrophenol, 2, 4-dinitro-6-methylphenol, 2,
6-dinitro-4-methylphenol, 2, 4-dinitro-6-sec-butylphenol and 2,
6-dinitro-4-sec-butylphenol.

3. The process for inhibiting polymerization of an aromatic
vinyl compound as claimed in claim 1 wherein sulfonic acid
compound represented by the general formula (I[) is at least one
member selected from the group consisting of sulfuric acid,
toluenesulfonic acid, xylenesulfonic acid, cumenesulfonic acid,
dodecylbenzenesulfonic acid, pentadecylbenzenesulfonic acid and

dinonylnaphthalenesulfonic acid.

4, The process for inhibiting polymerization of an aromatic
vinyl compound as claimed in any one of claims 1 to 3 wherein (A)
2-nitrophenol compound and (B) sulfonic acid compound are added

in combination in a proportion of 5: 95-95: 5 in weight ratio.
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