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During the preparation of butyl rubber, the effect of heat transfer
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One object of the present invention is to provide a polynerization
process for cationic polynerization of vinyl nononers, and the
correspondi ng pol yners obtained therefrom so as to overcone one or
nore shortcomings in the prior art. In particular, one object of the
present i i hBok i d i i t i ®ORj
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aqueousaneax ttemperatdicimfbyl HE +~rl 50°&) iy wydt fon sfnthbsispofdrnyl rubber.
i nvention. These obj.ects and ot her objects of the present inventio
are ful POMSHET e edHECRiom sy Mokt GRIPLERo AngHs ‘E%%ﬁﬁoibﬁ/é ustl and
describgggﬁgﬂﬁin. The technical solutions of the present invention

I ncl ude: odi'ment 1: A polynerization process for the cationic

pol ynmeri zati on, wherein said polynerization process conprises the
followi ng steps: (1) form ng a . polynerizatjon systemconprising the .
fol | owi ng ffn‘ga'@ailwsgd agnthergnvirgnentally isiendbn seantiongmediym for cationic

initiatQr . addj t i: i S1-ACI Ot | l; di :
aqueous? AR i ey SHLBHAF e BORABHRiOR Y, Piddielon fbcess, the
copol ynequipat¥nes andamecison anddiiompiredned tik gp@d&BMn coét2and improve the
pol ymerj zi ng the pol yneri zatig}ésys_te,m formed in step (1), to_obtain
honopol heatrahdomasssganser.nI ggsbrer § 18 sizbbeayineruseqtn ageasiusimadium as the

Tonome &2l ORLBREL ABRLKERIJ A0k BRI S, Enbodi ment 2: The

pol ymeri zation process accor aim 1, wherein step (1)
conprises firstly formng an initiating system then m xing the
resultant jnitiating systemwth isooglefin nononers, optional o
copol ymer i La#iehasoPesfe AsSroMNEiIGStng dreeRthh i dhe setiosimpolymerization

di spersaghy Qbtelad A 2O MGuTS B5HeYel, @2 pASr $PYR vinyl monomer

cationic polymerization in the aqueous reaction medium is faced with many
problems, such as high cost of initiating system, complex technological process,
low polymerization efficiency, low molecular weight of resulted polymer products
and the like. Moreover, these Lewis acids which have a high cost or are prepared
specially are required as co-initiators. These problems in the prior art may refer to
WO02004094481A2, W0O2004094486A1, JP10130315, JP11080221, *“Cationic
Polymerization of styrene in Solution and Aqueous Suspension Using B(C¢Fs); as
a Water-Tolerant Lewis Acid” (Kostjuk S. V. and Ganachaud F., Macromolecules,
vol.39), “Controlled/living cationic polymerization of styrene with BF;-OFt, as a
coinitiator in the presence of water: Improvements and limitations” (Radchenko A.
V., Kostjuk S. V. and Vasilenko 1. V., et al, European Polymer Journal, Vol.43,
2007), “Controlled Cationic Polymerization of Cyclopentadienc with B(CgFs), as a
Comnitiator in the Presence of Water” (Kostjuk S. V., Radchenko A. V. and
Ganachaud F., Journal of Polymer Science, Part A: Polymer Chemistry, Vol.46,
2008). Thus the development of a new initiating system having a high activity, low
cost, commercially obtainable raw materials and being easy and convenient to be
used in a polymerization process are the key points for solving the problems in
cationic polymerization in aqueous medium in the prior art, and can create
conditions for simplifying the technological process, increasing the polymerization

efficiency, synthesizing high molecular weight polymer products, reducing the cost
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consisting of an initiator, an additive, a Lew s acid and an optional
diluent directly with isoolefin nononers, optional copolynerizable
nononmer s, an aqueous reaction nedi um and an optional dispersant.

Enbodi ment 3: The pol ynerization process according to claim 2,
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the m xture of isoolefin nonomers, optional copol ynerizable nononers
and an aqueous reaction nmedium and mxing the remaining initiator
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pol ymerTzal di mrent 5: The pol ynerization process
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di | - . | Fy B et
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conti nuous polynerization nethod.  Enbodi ment 7: The po] yneri zation
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is sel %%Mﬁ@?nﬁﬁ%%u%m}ﬂa& B bP&ehOih QM Rsh SThUG! Ybfkts and other

formul a
objects of the present invention are fulfilled by means of the embodiments of the

present invention described herein.

The technical solutions of the present invention include:
Embodiment 1: A polymerization process for the cationic polymerization, wherein
said polymerization process comprises the following steps:
(1) forming a polymerization system comprising the following ingredients:
an initiating system consisting of an initiator, an additive, Lewis acid
and an optional diluent;
an aqueous reaction medium;
isoolefin monomers and optional copolymerizable monomers; and
an optional dispersant;
(2) polymerizing the polymerization system formed in step (1), to obtain
homopolymers of isoolefin monomers or copolymers of isoolefin monomers

and optional copolymerizable monomers.

Embodiment 2: The polymerization process according to claim 1, wherein step (1)
comprises firstly forming an initiating system, then mixing the resultant initiating
system with isoolefin monomers, optional copolymerizable monomers, an aqueous

medium and an optional dispersant; or mixing one or more selected from the group
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wherein R represents H or Cl-00 al kyl, preferably nethyl; R2
represents Cl-Cm al kyl or C3-Co cycloal kyl; and/or the

copol yneri zabl e nononer is selected fromthe group consisting of
conjugated or non-conjugated C4-C20 diolefins, vinyl aromatic

compoun 4 5 : :
orory St PO S of RIS Pl AP B BBRH AR dirctl
pol ymer witht isonlgfim aemsomerspogtingal coprlynmrizzbdé meororderswhar &jueoubeaeaction
aqueous reaction nmediuymis. .free of hal ogenated hydrocarbons.

Enbodi 1gyn D ePYaRal dispsrsdntor ocess according to any of cl ai s

1-8, wherein the polynerization system exhibits a honogeneously

di spersed state before, during and/or after polynerization, and the
parti cl Entiodkmenef &r difley pobngeszdticrm protess3,a@00rdingn toErbaidi rdsntwhkdeinAthe
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monomer STERHLOT ﬁmm%tmg SYRE T GAINBIISeH BHEHE, ath inifiaerd apyrdgdiféve, a Lewis

pol ynerj} zatj dj . I 5 . .
Cpeni 11 SR A oE5AR AGAIC bF Bridy MK R BBt v Yok acid, then yith
pr ocesstheoadgitaear omdirstie maamg e addapentwithvieewisoaciheandlthgn with the
relates, tQ a polynerization process for cationic polynerization of

i sool ef 13 8Fomers in an aqueous reaction medi um and isool efin

pol ymers obtai ned therefrom In one enbodi nent, the present invention
relates to a polynerization process for cationic polynerization of

i igogefﬂmbmmﬁmt g: afttk pelg@aﬁztaniq@pp]lpﬁmes a@bbﬂiiﬂgldotdieinefﬁ, oshichnc@mprises
enbodi nent, the present .inventi.on relates to a _polynerization process
for cat{sertty p”fﬁ‘ﬁﬁﬁr theatinditen 1ntey dher mptyser K ciseplegi d@ogpmers, optional

non-co ' ' / ' I s o (R
ool eﬁ%@ﬁ%ﬁ%@%ﬁo@ﬁ?@%@ taﬁgra\é'l'f ?%ﬁnqo%rs%%ﬁ&n CUROHP G} ad¥iifh a part of the
initiator into the mixture of isoolefin monomers, optional copolymerizable monomers
and an aqueous reaction medium, and mixing the remaining initiator with the additive

and Lewis acid and then adding into the polymerization system.

Embodiment 5:  The polymerization process according to claim 3, wherein the
initiating system is formulated into the mixture solution with diluent such as
organic solvent in the aqueous reaction medium, or is directly used under the

condition of no diluent.

Embodiment 6: The polymerization process according to any of claims 1-5,
wherein the polymerization process is a batchwise polymerization method, a

semi-continuous polymerization method or a continuous polymerization method.

Embodiment 7:  The polymerization process according to any of claims 1-6,
wherein the isoolefin monomer is selected from the compounds having the
following structural formula

CH,=CR'R’
wherein R represents H or C,-Cyy alkyl, preferably methyl; R; represents C;-Ciq
alkyl or Cs-C,y cycloalkyl; and/or

the copolymerizable monomer is selected from the group consisting of conjugated
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Det ai |l ed Description of the Invention The present invention provides
an initiating systemfor cationic polynerization of vinyl nononers in
an aqueous reaction nedium The present invention provides a cationic
pol ymeri zati on system conprising the initiating systemof the present

| nvent '&”noﬁ-‘dﬁ)&iu%ﬂ?@@@{—@m BRIEANS ViR3F LiGRafB D AMECR 2BRbinations
di spersant. T resent invention provides a po rization process

f or catofocomupatedremicmatémongafedCi(l dueies svitlnvimyl acpmatic coapoiuinds.
medi um by using the initiating systemof the present invention. The
present invention provides a polynerization process for cationic

pol ymery ' [ ?Bﬁ?‘@ | e t},0 ' : -
using t @Wﬁ??g{ iglﬁgT}sﬁés em o ét::ﬁiedﬁp eggérﬁg ?ﬁ(?/oerﬁ?[?%r%bi ﬁnﬁgf ﬂ%l%scel 7
of or gawmhereir dheiagsenis reacticd agelhanad freedsfolealohensted Dydrgpeaabeons.

i nvention provides a polynerization process for cationic

pol ymeri zation of vinyl nmononmers in a reaction nediumwhich is

totall i t Nl k] afin e r .

i nvent %’%ﬁg@bﬁﬁ]rgg%%ge%ei ﬁ@jﬁ%ﬁ;ﬁjﬁ% f(?j%e?saﬂ%o rgir%'rhe tgrgl?:gg(?) frlr%lrms 1-8,
pr epar esthegeipothgnpolymegzaticy | systemenexlabits anhamogensousty cdisperseddsiace

by neans of the_ initiati system of the present invention.
Y r‘Before, uring andﬁ)r ar}ger pyolymerlzatlon, agd the particle size preferably ranges

from 1 to 3,000 pum.

Embodiment 10: A homopolymer of isoolefin monomers or a copolymer of isoolefin
monomers and optional copolymerizable monomers, prepared by the polymerization

process according to any of claims 1-9.

More specifically, the present invention relates to isoolefin polymers and process
for preparing the same. The present invention specially relates to a polymerization
process for cationic polymerization of isoolefin monomers in an aqueous reaction
medium, and isoolefin polymers obtained therefrom. In one embodiment, the
present invention relates to a polymerization process for cationic polymerization of
isoolefin monomers and isoolefin polymers obtained therefrom. In one
embodiment, the present invention relates to a polymerization process for cationic
polymerization of isoolefins with conjugated or non-conjugated diolefins and/or

vinyl aromatic compounds, and isoolefin polymers obtained therefrom.

Detailed Description of the Invention

The present invention provides an initiating system for cationic polymerization of

vinyl monomers in an aqueous reaction medium.

The present invention provides a cationic polymerization system comprising the
initiating system of the present invention, vinyl monomers, aqueous reaction medium

and optional dispersant.



The follow ng specific disclosure of the present invention is
suitable for each aspect of the invention above. 1. Initiating system
The initiating systemof the present invention is an initiating
system for initiating the cationic polynerization of

cati oni ehp Yy iA IO FoTPRANBES al ﬂblg&&ﬁ'ﬂﬁ%ﬂ?rbgéﬁt fR LR Pbly-ll_‘H@rization

initiating system of the present ention c rises an init

Lewi s aeof dinydrmeddinery &1 ancqanoopréantain melduﬂntby (&dngl thict inéti atin gl bgstem of
initiat is sel.ected fromthe group consisting of the conpounds

whi ch c'i’ﬁ DIESHtdBVEMEO R at i on source, specifically from the group

consi sting of the conmpounds which can provide protons, or fromthe
group consisting of the organic tertiary al kyl or aral kyl functional
conpouniiBe \pirésemt aneentsed pesvided Agudyeesization fprom:st,shbrg:rauuamc: pobimtrization
of the ducts of hydrogen hali des and nonaquner or, mxtures of these

subst an®e ¥y r@?’é?’é‘ﬁrsqu ABAAURRUY F‘Eﬂ?ﬁl(’@oﬂ’@ WmRy using the B P gystem of
whi ch e S: hera r al
CAR ?E‘é&éﬁPﬁ iReak8As: \%ﬁ bnden®f g%ﬁp dﬁﬁﬂ zré a‘ﬂﬁenated

and nonone e conpoun can provi rotons |s | ' eas e
sel ect eudydmooarddms. gr oup conS|st|ng of 1120, hydrogen hallde, pr ot oni c
acid, carboxylic acid, alcohol and phenol. Mre specifically, the
conpound whi ch can provide protons is one or nore selected fromthe

group r
oy Doyl S PRI ifflerkicht probid e ol plch 8o Rp et Ceftopft, ARidjerizaion
al kyl argfl vinyhemmioméis-i@l a)teaatﬂm Imedmm sultish id teteldy phaeoby asing the initiating
mul ti-Cl-Cl4 L{ﬁé substLtut ed phenol, al cohol containing Cl-Cl4 al kyl
and ar yﬂys@ﬂl@% PKSSCNEIVENGORN or aryI in the aryl -containing group
may be, e.g. phenyl or naphthyl. In the present invention, water in
the reaction nmediummay partially function as an initiator.

The present invention provides a polymer or copolymer prepared by polymerizing

vinyl monomers in an aqueous reaction medium by means of the initiating system of

the present invention.

The following specific disclosure of the present invention is suitable for cach aspect

of the invention above.

1. Initiating system

The initiating system of the present invention is an initiating system for initiating the
cationic polymerization of cationic-polymerizable monomers in an aqueous reaction
medium. The initiating system of the present invention comprises an initiator, Lewis

acid, an additive and an optional diluent.

(1) Initiator

The initiator is selected from the group consisting of the compounds which can
provide the cation source, specifically from the group consisting of the
compounds which can provide protons, or from the group consisting of the
organic tertiary alkyl or aralkyl functional compounds which are used as
cationogens, or from the group consisting of the adducts of hydrogen halides and

monomers, or mixtures of these substances, preferably from the group consisting
7



The adducts of hydrogen halides and nononers are preferably sel ected
fromthe group consisting of the adducts of isobutene, styrene,

a-met hyl styrene, p-nethylstyrene or vinyl ether with HCl, HBr or HI.
The organic tertiary alkyl or aral kyl functional conmpounds are one or

nore se : 3 h :
por ox; aoE eSS Mg M AUE B inEhIoR ol ARl Frtseol idrogen
benzyl hhlides drd)monoimensz.yl hal i des (e.g. benzyl chlorides)

substituted by one or nore Cl-Cl4 al kyl group. The nolar ratio of the

initiator to the nmononer is (1.0 X 10.6_5.0 X 10-5:1, preferably (1

(2.2 x T0eEBoTRY i s Py ﬁgﬁff’%ﬁ% 4P eaks RS TRSADIE prouy
aci d Acomgstiggtalf Hh©, ri’_f}ejiegbnlhnlﬁ:tﬁ | protohiwasida@atbosyldc reid) alvwhiodeand
or an or gam C tal hal. ording to thepgr esent invention, Lew s

aci d neBleROl Mose| ee hbnﬁxqqéogmmﬁldcm t §3Y PSP Vidfe PEQIONSalC €8¢ Or
sati s yiRge tdife 468G S ﬂ‘h%rgil&ﬁa %ﬁlsﬁﬁng of H,O, hydrogen halide, protonic acid,

organic carboxylic acids containing C,;-C,4 alkyl, aryl C;-Cy4 alkyl and C;-Cy4
alkylaryl, phenol, C;-C;4 alkyl mono-substituted phenol or multi-C;-C,; alky
substituted phenol, alcohol containing C;-C,4 alkyl and aryl C;-C,, alkyl. Said
aryl or aryl in the aryl-containing group may be, e.g. phenyl or naphthyl. In the
present invention, water in the reaction medium may partially function as an

initiator.

The adducts of hydrogen halides and monomers are preferably selected from the
group consisting of the adducts of isobutene, styrene, a-methylstyrene,

p-methylstyrene or vinyl ether with HC1, HBr or HI.

The organic tertiary alkyl or aralkyl functional compounds are one or more
selected from the group consisting of esters, alcohols, ethers, peroxides, epoxides
or halides (e.g. chlorides), benzyl halides (e.g. benzyl chlorides) or benzyl
halides (e.g. benzyl chlorides) substituted by one or more C,;-C,4 alkyl group.

The molar ratio of the initiator to the monomer is (1.0 X 10%-5.0 X 10™"):1,
preferably (1.5X10°%-4.0X10™):1 or (2X10°-3.0X10™"):1, more preferably (2.2
X107°-2.0X10"):1or (2.4X10°-1.5X 107):1.

(2) Lewis acid
According to the present invention, Lewis acid is a metal halide or an organic

metal halide.

According to the present invention, Lewis acid may be one selected from the

group consisting of the substances satisfying the general formula MX, or
8



YR' ", X, or mxtures thereof, wherein Mis B, Al, Sn, Ti, Fe, Sb or
Zn; Xis F, d or Br; nis 2, 3,40or 5 mis 1 2or 3, Yis A, Sn,
Ti or Zn; Ris selected fromthe group consisting of alkyl, aryl,
aryl al kyl, al kylaryl optionally substituted by hal o substituents,

wherein Kk ofr, | I = t NN r e Y3
O o S KGE A YR (NSNS GIHPLITHG O 6 2 X is 7.
aryl - cotl airBrnion gs dup, deor Hem 8. 0.2 poényy isrAlnSphtHydr. Zah® MXsdlgpied from
conmpound i s preferably on r nore selected fromthe group.consistin
of BF3, ﬂé‘c& Sip cengistingph 2 @eﬂﬂ,ﬂf@iﬁl&(}% ﬁﬁwﬂrﬁﬁcﬁ;o bisubsgtuted by
ZnCl2; et Y. [.S f:er ahl € c
from t oty Sbstimbote YPRCRAMPANDE drosRyS i R YNNG ing SFAGS BEY ve.
Al (i - CAER) AC)-Coseslipyi etdpdeiall ym Gl hlloyl; dayl sesalkiyl sieb iy largl-gohtuifing
chloride, Sn(C2H5) C13, n(C12H5) 2C12, Sn(C2H5)3Cl and zZn(C2H5) C1. The
mol ar r QWP Bi2% e €6uwPacByl ar PaPRHY nonomer is (9.0 X 1 0-5-5.0 X
101):1, preferably (1.0 X 10-4-4.0 X 10-5:1, nore preferably (1.5 X
10-3.5 X1 0-1): 1, nore preferably (2.0 X 10-3.0X 1 0-5:1, nore
pref er althy MEXp-t¥pd Cedingobnd ikOpyefleralfly) ofddot inderiAcetratedgfroon tthe group
present invention, said_additi be §% | east one_organi c_conpound

o

Bont ai rFHRFIRHBECREBF oxBbdn, AGTsuABE SR KiGhs, Tilird, picklor MGls and

have th n I r ugt - X j '

ol oot cAnPRE e Y Rt Ep B SRpBULAI FcienlbLy BT flofe RellEcter, from dhe
Cl- C20 gidug ,carsystingrof AWCLER)@kyAl(CGHO201 2l AYi-&,¥,) CG), - Bii(i-C4Hy),Cl,
al koxy, aryl oxy.or aryl Cl-C20, al koxy, group, which are_optional lé

subst i t tRSEHIEYhAlwmipum ehloridmstasaydisebuprleglamipuyn chieridre Sgfeelds)Cls,

consi st ¢ | Fhe o C hc Cl1-Cl2 al kyl, phenyl,

phenyl FB?%S)&FE’Vﬁn(g%%@a%@ﬁgﬁ@é&- Cl2 al koxy, aryl oxy or

aryl Cl1-Cl12 al koxy group, which are optionally substituted by halo or

it tit t, .wh ' ) | in th l, - taini.

v be Dhermolar t ) elgnl_?er\%gs géldat[%’ thlenmoneon?églls C(%f‘o‘%'ﬂ') E]-%.(%é)lu(s)‘l):l,

may be pAENPOLYr IHapHRh{
preferably (1.0 X 10™*-4.0 X 10"):1, more preferably (1.5 X 10™-3.5 X 107):1,
more preferably (2.0 X 107-3.0 X 107):1, more preferably (2.5 X 107-2.5 X

10H):1.

(3) Additive
According to the present invention, said additive may be at least one organic
compound containing nitrogen, oxygen, sulfur, phosphor atoms, and preferably

have the general structural formula of R-X-Y.

The moiety R is selected from the group consisting of linear or branched or
cyclic C;-Cyo alkyl, aryl, aryl Cy-Cy alkyl, C,-Cyy alkylaryl, C,-C,, alkoxy,
aryloxy or aryl C,-C, alkoxy group, which are optionally substituted by halo or
nitro substituent, preferably from the group consisting of linear or branched or
cyclic C;-C,, alkyl, phenyl, phenyl C,-C,, alkyl, C,-C,, alkylphenyl, C;-C;»
alkoxy, aryloxy or aryl C,-C,, alkoxy group, which are optionally substituted by
halo or nitro substituent, wherein aryl or aryl in the aryl-containing group may be

phenyl or naphthyl.



The nmoiety of X requires at |least one of O atom N atom S atomand P
atom and the structure is preferably one selected fromthe group
consisting of -0-, -N, CO, -000-, -CON, -S, -SO, -050-, -P-,
-PO, -PX3-, -PX4- and -PS-, nore preferably fromthe group

consi stifg rﬁfne‘tg é’f X%@Cmue@%@'leas‘t%ef OSatom & atog?@ atomm Fand PRffom, and

- P03-, -POXA- . The nolrety of is selecte from e group
consi stthmgsn‘bct&remzl preferatdgrone seiamed ditonr thchroupmexmﬁtlagkqﬂ O- -N-,

2:;: Oar 0 aq: dﬁkchcér’%m ryl%ubib Ul Z&kox%;Qa ¥‘|O -t,rrgore

substit opsi StHhg
branche orraéjg ﬁrgﬁ??h%léﬁowk%PSSlgEﬁ%y?f: glény @Clq%?gb al 'Ky thl C12 S0-,
al kyl phe€d$0O-, B-,CPD-alROKy, -BDy, axyd -®S-aryl C1-Cl2 al koxy, Whl ch are

optionally substi t ut ed by halo or nitro substituent. R and Y, each is
i ndependently fromthe other, may be |linked by the chem cal bond so

as to ”?5@ HdGetOLE Yl fsssE%;g (ﬁeny 8?@%%@}%119@5@% ﬁer' Hdlo! Mfhear or

aryl -contai ning“group may alo’

pr ef er abtanchel emt eyclic an-Chge ag{ﬂuprplormybﬂln@‘.z(phllqﬂl @-0g aﬁq,rlaryl Ci-Csyp
brom ne. Mre specifically, the additive tructare of

f
R X-Y |~'ﬁlk9|?ié( awlpémorc%&an@goﬁ X Wh@ﬁ%ﬁ@géggﬂiy §PEsdBHpH byelalo or

e A0 SR ST, O GO AP Bl e o

struct ua:ﬁihd ac g, alkyb, paehgr, Spheuq},rhgilt-ﬁlsg2 gzelkgl alC SC[jJ(aﬂhquihefntyii i aC;,
RI OR2, al cohol s or phenol s having th ral struct Qr mul
R3OH, kAKOKYs AREPXNPL HYlfenbnap %d’? aﬁeo?m%alk'u@@hsuuﬁfsdiét helo or

having ik 9G0RIGIne! RUERHIA! cddt 8340 EOERRRTy 1A SO SeRTnlay be linked

sel ecte roup consi sti ng O rent I near

br anchelsly ahe cthmcallbﬂﬁﬂ%calak)tb maky | th€lme2&c bk fbrmaa yingr S4ild- mﬂ or the
al kylaryl, pre erably Cl-C12 al kyl, aryl Cl1-C12 al kyl, rﬁl or acLyI )
Cl- C12 akyln WaerBilrcantpinige gﬁ%u}argﬂay. St RACRYY| ol thyhgSghbpelo is

may be a@{”é e{bl? e lREd ¥ t§ ?rehhp&ﬂﬁgbtﬁ%bf'cm&qng9%%%111%

prefer east one o

More specifically, the additive satisfying the structure of R-X-Y in the current
compounds having the known structure comprises the following types of

compounds:

The oxygen-containing compound is preferably at least one of the compounds
having the general structural formula, i.e. ethers having the general structural
formula R,OR,, alcohols or phenols having the general structural formula R;0H,
ketones having the general structural formula R,COR;, or esters having the
general structural formula R¢COOR;, wherein R-R; is selected from the group
consisting of same or different linear or branched or cyclic C-C,q alkyl, aryl
C,-Cyp alkyl, aryl or C,-Cy alkylaryl, preferably C;-C;, alkyl, aryl C,-C;, alkyl,
aryl or aryl C;-C,, alkyl, wherein aryl or the aryl in the aryl-containing group

may be phenyl or naphthyl.

The nitrogen-containing compound is preferably at least one of the compounds

having the general structural formula, i.e. amines having the general structural
10



havi ng the general structural fornula, i.e. am nes having the general
structural 10 fornula R8BRORLON, or am des having the general
structural fornula R |1 CONRI 2R13, wherein R13 is selected fromthe
group consisting of same or different |inear or branched or cyclic

Cl - Czoaf(ﬁ‘ﬂl%laarRPng ggagﬂl maded ﬂii,l% h@hy! 1stﬁf%{lﬁs[ abkyrmula

sane or eren aryl , aryl
al kyl arRhC(I]ZJRIBR%J whsed:mchgl 1‘srsﬁh¢tlad ﬁnmjptheogmlqj icogssting ofasmne or

gc{lgglllfﬁfﬁerrgm alﬁ?%? oF kF i’sl S Shrgelf (Gr %@% ?Ié%aaa%ﬁafahl 781-Cag
‘he ar y{‘lkgl(;elnr{y}i EY&%}fge?%tgl u%&ing;‘}b}é?lgfrﬁgé{% @het'f %lar%_é € 2Ykyl, aryl or

sul f ur -Cputtai alkytprydmBuRe, iis smdecftedafrbyn ahel gﬂﬂip woastdtintghef H, same or

subst an havi ng t he foI | owm ng gene onpound
¢ hi oet HE rery dinsar ey braprhesh e emﬁ 22)0 %Eal,sanflo idew alky 3 aryl,

(RI3R1 | er _
indepeg@%hf‘ﬁblfgg? \eégfédnt |&r112€1é;r8§€ V\e ﬁll{}rl A}XBJ(?]I ¢! %?%10 ﬁjﬁycﬂ{]@l Crz
aryl, adlklldeid,GRBecedikydryl Gr-tG2Gargl kly |the wryl- Gdenﬁéifh@ gmr% nady bexphenyl or
aryl C1-C20_al koxy, which are optionally substituted b alo or nitro
substltftﬁi?h hybr R14 and R15, R16 and R17 or R18 and R19 are bonded to

f or m C4- C20al kyl i dene radi cal or cycloal kylidene , preferably Cl-Cl12

al kyl, aryl, aryl Ci1-C12 al kyl, Cl1-Cl12 al kylaryl, Cl-Cl12 al koxy,

aryl oxyT'le¢ sffitr-63ni@iingl koxypowdd g eéemwyoaﬂalld:a(stsuhstd)ﬁ ghedsubstances
hal o or, ni.tro_supstituent, or_ Rl14 ap R16 and R%? or 8 and é?l
are borfsdngdhedokhomving gengnel rf%r@msaeﬁacﬁ ccémmmwé%p dhigathefsndRia-S-Ris),

wh
o naphtpiiestR i 0K, sl o fies GERRETY B UtPuTRY YRrpOfckberein
one of Rnewa@tp@naaelwamdﬁgnﬂ rfdrlritl;wragr@enerlaxheafmbmlbmmhedeor cyclic

phosphi 0PR211 22) , phasphi o] 3R24 5P0), .phosphat es
(RzeRzﬁs’zz kyb sy bhatye (gﬁéémmlu@e& laryl, %0 Copalkoxpeatyigxy or

R29 V

20, MRS gl WBESEBAl RS 6 B6 (REsBbtbuen:,

ar %I CZImCRQ4 ahaolla:(yj,, Ré\{:al m'_lli a?ﬂeldrpRllgiaﬁli Izﬂlgalfbsljctrtdﬁfbdo lfyrl’lﬁaCQ-@lggﬁd)ﬂ'rdEne
stituent refera al o r ar.

kaw r@@l@izgmm lgalK 39 ld&mech F’g @Ekh%m‘i(y @ﬁﬁ%ﬁmw e@rﬁb (hgapozoﬁlkyl’

S e Mo 0 52 oy, SERoRS T AP ORI Wi ar

aryl, arpﬂoﬁ]lhcgﬂbmﬂ{ubd b@l h{lo at hydrarsyﬂbsumrﬁh oangMoa:nd ®1al Ry; and R; or
subst [ tut ed or _nitro_substituent referably Cl-Cl2_al kyl
aryl, dril agd- I%mzarm Rond e‘tﬂiﬂcﬁ%%léypaayq kYﬁHfsaﬁ r@ﬁécaipm @ﬂ&lqa,lkyhdene )

subst WBSF&{? 21"‘59 ttps a{};ltlli'loth%% o hmg"g%ﬁa ri'n?x} ¥ Jﬁ{aer'hgﬁ)gq{a?hthm

the aryl-con eny

preferabl y sel ect ed fromthe group consi sting of chI ori ne and

brom neThe phosphor-containing compound is preferably at least one of the substances
having the following general formulae, i.e. phosphines (RyPR;;R»;), phosphine
oxides (R;3R24R,5PQ), phosphates (R,sR»7R,3P04), phosphite (RygR30R3,PO3),
wherein Ry, Ry3, Ry and Ry9 may represent H, halo, linear or branched or cyclic
C,-Cyp alkyl, aryl, aryl C;-Cyy alkyl, C,-Cyg alkylaryl, C,-C,y alkoxy, aryloxy or
aryl C,-C,, alkoxy, which are optionally substituted by halo or nitro substituent,
preferably H, halo, C,-C,, alkyl, aryl, aryl C;-C,, alkyl, C,-C,, alkylaryl, which
are optionally substituted by halo or nitro substituent; Ro;, Ras, Ras, Ros, Ry7 and
Rys respectively and independently represent linear or branched or cyclic C,-Csy

alkyl, aryl, aryl C,-Cy alkyl, C;-Cy alkylaryl, which are optionally substituted

11



The sul fur- and phosphor-containing conpound is preferably at |east

one of the conpounds having the general structural fornula

R30PSR3I R32 and derivatives thereof, wherein R30, R31 and R32
respectively and independently represent H, halo, linear or branched

or cyclbe fArCeP Miy! b%wuh @ f&abfs? CAlRY! iy, alkyl,
CI-CrnaFioxy,0 aryl oxy S’c])'lr alr t pﬂe % ?Jd(' ]}11&gre opt| naII f2 Ay
subst i t (4 €0, ;bglkyddigylorewmichr mr& opabnallgnsuchtitafmi ayl ha}d; orahitro @ilbél‘]lment
al kyl , aryI . C1l -C12 .alkyl, 1 -C12 al kyl ar Cl- C12 al kox _
oy oy WSSO s SO0 dRyE iy ErOni gt eotup 1Rk BSspReitIcer ByhthyL
hal o or gt hﬁl@%@sgkéf&%l %F&{]&é@ fof e t#g?_lﬁr an%@ﬁh? of chlorine and
aryl -contai ning group nmay enyl or napht , sal arFo iIs

pr ef er abtomgsl.ect ed from the group consisting of chlorine and

brom ne. In one enbodi nent, said additive may be a conpound of the
structural formula R1-X-Y, or mxtures thereof wherein RL is

e A M DU R R oty FRPone of e

hal o- summeundsl lmwhgﬁh&g@neid{yitruaubs]t formath a%PSR@fRE}Z and derivatives

hal Kyl ferably fromth

consi ot fisgeeh whetEinaRagt RspAsHyRscToamsc o, aphang pﬁe@éé’%ﬁv represent H,
| kyl

Sheﬁyf’h@%ﬁ%‘f%ﬁ TR LR CE Sﬁlé%w&ha’?’ BCCHEH € -Coy

sublst it alkgdar®l; G3- @hd()a[l]od)ueytf)l,y hrg;]lmhgr et rargt YT, -Gl aalikbxiyn wineh are optionally
t t

N

?yl C?Ci\l—ecl)2 ¢ |55 'sell 66t 8 flgr(ﬁﬁ Eﬁe@ b Gup dns?ls%x&ngr 8&%—? &L‘-%?&BOXY’

aI kyI whyt¢h @ie GpOiomlaklyl substithtedCby Cfloadkyitas Wubstiedemts wisdreinited or the
Cl- C20 al yl, halo-substituted aryl Cl 0 alkyl, 12
hal o- sUSE| HLt88 AFYA-CORLaRING LLBEP| MAY ecnpf@zwlapkymlvhyl said halo is

Byt pokel bR sl T RE Rl fﬁﬁ%ﬂﬂ? of chofht tnd REFRs- St

chl orine-substituted phenyl Cl-C8 al kyl, chI ori ne-substituted phenyl

a1 o e ShBsi Lut oo Rl Py cheretd o, 9L et
R,;-X-Y, or mixtures thereof, wherein R, is selected from the group consisting of
C1-Cy alkyl, aryl C,-Cy alkyl, aryl, C;-C,y alkylaryl, halo-substituted C;-Cy
alkyl, halo-substituted aryl C,-C,o alkyl, substituted aryl and halo-substituted
C,-Cyo alkylaryl, preferably from the group consisting of C;-Cs alkyl, phenyl
C,-Cs alkyl, phenyl, C,;-Cg alkylphenyl, chlorine substituted C,-Cy alkyl, chlorine
substituted phenyl C;-Cg alkyl, chlorine substituted phenyl or chlorine
substituted C,-Cg alkylphenyl, wherein aryl or aryl in the aryl-containing group
may be phenyl or naphthyl.

The structure of X at least comprises one of O atom and N atom, preferably one
of -O-, -N-, -CO-, -COQO- and -CON-, more preferably one of -O-, -CO-, -COQO-
and -CON-.

Y is selected from the group consisting of H, C;-Cyg alkyl, aryl C,-C, alkyl, aryl,

C,-Cyy alkylaryl, halo-substituted C,-C,qalkyl, halo-substituted aryl C;-Cjqalkyl,
12



Anong the above additives, alcohol conpounds may be selected fromthe
group consisting of nethanol, ethanol, propanol, butanol, anyl

al cohol , hexanol, enanthol, octanol, benzyl al cohol, phenyl ethyl

al cohol , phenylpropanol phenyl butyl al cohol, methyl benzyl alcohol;

cLher CMBMSSIA o6, FARL 680 0LCR SRS BTy itom e

et her, gnmp mﬂmst,mgnoﬁoHe Chheglydlkplomﬂen@ﬂhé}l Cphadhyl, lplhbnbzlebhecl Cs
dlphenyl ne either di.chl o obenz ne et

and di cﬁhkdﬁgﬁé@ﬂymiﬂ%eﬁ@@%m ' E&Qzﬁﬁ@aﬁwﬂg@h}@rmwu stigued pheny rg‘mCs

nept anolly o IOl uREE  Bien IY A Wilo AR, AREEn BHAIC BIky Iphenyl,
ket one, whereinopiyt mereyl ih ey heylyd dethinriagaroupheay| breplyéit engapisiysr

conpounds may be selected fromthe group consi stl ng of met hyl
acetate, ethyl acetate, ethyl nonochl oroacetate, ethyl

i chl o Aash21fe dBLINIaddiLioBLOLRARS] BbpBTRRY In AL Afeci DY the group

acet at Fdha pr opi proprona

but yl pmm@ﬁﬁgeofrrﬁte}nhén@lqr &ﬂ@ﬁl@l girophnakr yduai@ol paeRY| aRwhlatigexanol,
| at e, rrethyl utyrate et hyl but yr at e,

butyl acryl ate, r’%p acrg
propyl ®Ranthal.e oslangl, bhhepeyk ealophioly| phenkiethyl at colmlhymhenylpror)anol

met hacr t t Y.

ot hacrEp oo RiGoHDE:, SRARY! Befizy P Adono AREE KoBbFouRIY ma, betelsried
benzoat &onanlié poaémlsﬁﬁgycbf bendoaher, Eﬁcﬁpyll etz baty, efdedrylamyl ether,
benzoate, dinethyl phthal ate, diethyl phthalate, dipropyl pht hal at e,

di al |yl Wlh@uh@rehem%ﬁtbﬁr pPethicsher, adilmky ipheryharapsl etherephgnyl butyl
t er epht [y ?t ﬁmkgéﬁéhgﬁlekegcﬁpé]{ hg tﬁ%? dfﬂ yéthEF rﬁﬁrﬁtl&adbaetﬁeng déjther and

di but yl S ep gve a |ves ani ne compoun
be sel e@icﬁ@oﬁdrﬂ@ﬂhtymlﬁelgimpem@ﬂSK%t(blﬁgcOﬁlpblﬁimrﬁa%nbé%elddte@tfthaﬁhdlgroup
di phenyl am ne, | am ne, diethyl nmet hyl am ne, N, N-di et hyl hexyl am ne,

N- met hyfFCEﬁ&19'l1’é§1 Ak, 0G0 MECAYONLL PRAFANRSIC, NDeXaansut heRiAnQEe, octanone,
hexyl a?%%ogﬁ%ﬂ&ﬁ%%éBﬁéﬂ#ﬁ%oﬂﬁceto% b “{a)ﬂeﬂ&?%rﬁﬁwe kfRSHéyl valerophenone,

am ne eptang,

N, N-di ppmvylethamnmeaNdedw?Ideyhleemh@m Paeoctympoungs amialyi be, selected
benzyl am ne, N-nethyl aniline, phenyl butylam ne, N-butylaniline,

N, N- di ettt arfbei n&rovp 6- eResipingni of nemeaﬁsd tlapgtaé%w sthyle Asctase, cthyl

o JEPRSEYARRaREEE! RN TR RSOe, SO R lasirimrghbecciate
and N, N)@hy@t hydtacst ﬁ’[ﬁtﬁ?l pmpa@@atbgrethyboldmm@hatd hpr@iﬁﬁll pwpldiﬁ‘;le bebutyl

one or nore selected fromithe group consisting of sulfur-containing

or gani PTEPPBS snetﬂslbré@@mal@oﬁﬂwﬂ rﬁcﬁﬁl%¢gﬁmm’lcwwﬁd buayﬂdawlat% -amy]l
d pho d fii

2O P AL S 2B SN Bro 0L ByPARRL 163! yAle, metty

sel ect egletlizuryldie, Gﬂglpm%ﬂiWrylath pedp 10ﬂmhﬁk§i8{1@ﬁe thltjaleh‘f&hacrylate amyl
R1- S- R2, sulfones 4502 and sul f oxi des R5R6S or derivatives

t her eofnefitagrylate ) methyl b@%@%&eb @éwl hﬁmmateepéhaﬁhbwchatﬁehﬂt)dr benzoate,

branche C r r - C20 0
ol s aedindt Pisific i ndt elitload! Hepndl Mz FE vepdoafes dimethyl
Optl anbﬁﬂ‘lam@§t didﬂl?ﬂ phtl‘ﬁﬂhﬁ Ol’dlpjdp’}q %ﬂhﬁbk&aenﬂlalm Rﬁla@ée dlbutyl
?l’n
en

bonded with functional groups to form C4-C20 cycl oal kyl i e radical

or arylPhtiedatet udiertyl kphihpate, r imathyl \/\/ﬁ@ﬁ@hhh%hayﬂ cshetlm% deyephthalate,
the aryhitPLAIIE BRI NP 2 M8V BEAER Y ncR b diaPht hy!l -

Among the above additives, amine compounds may be selected from the group
consisting of diethylamine, tricthylamine, diphenylamine, amylamine,
diethylmethylamine, N,N-dimethylhexylamine, N-methylbutylamine,

N,N-dimethylbutylamine, N-ethylbutylamine, hexylamine, N-methylhexylamine,
13



Preferably, thioether conpounds may be selected fromthe group
consisting of diethyl sulfide, dipropyl sulfide, diisopropyl sulfide,
di butyl sulfide, dianyl sulfide, dihexyl sulfide, diheptyl sulfide,
di phenyl sul fide, dinaphthyl sulfide, dianthryl sulfide, dibenzyl

sul fidey ' di obe sulHf oph .

sul fide. ﬁ%%’%@f%%ﬂgﬁ fi g'%?’;r%et h?xﬁﬁ;;?g’pw % hﬂq’?“‘éﬁé Paht hy! g’ﬂ“ﬂlno}‘eptane’
sul fi deN, Nedipybphlenlylasnink] de, NgVidirmhkpiHe xslih i ks, pmpjylhnhﬁnyl aniline,
sul fide, butyl phenyl | fide, cl obut yl fide, .cyclopenty -
sul f i deDeRLABHBEyI <D megay! aél)’/]éln%aheptl?/he@m)ﬂfﬁé?l“@?cl ododeci{ftbutylamlme
sul fide ) 0 : sel

the gr ogbﬁg%lﬁgﬁgt% Flﬁéﬁ%f ??%@ 1111 fge, ng ﬁ)ut yﬁ I@ﬁfﬁd%‘, gﬂeph{a oudns
sul ]1:| deglla(jn nb@lh}sbldcésdll ffmiﬁ tgear‘gﬂo | eculis‘lstd&g ?de le‘ﬁ@jmdthylfbi'Mmlde
Prefera sul f oxi de conpounds e sele rom.the grou
consi st nlé dmetgyhageigmide) N Sk idaeth yi aropmidg, ppd Y, 1f'dhps?49§wmlde
sul f oxi de, dibutyl sulfoxide, dianyl sulfoxide dlhexyl sul f oxi de,

di heptyl sul foxide, diphenyl sulfoxide, dinaphthyl sulfoxide,

di ant hrd asotHesxdrdboddhbenzalie agddidioxingey beydnd os mdr@XSed@cted from the group
di chl orobenzene sul f oxi de, dinitrophenyl squOX|de t hyl et hyl,
sul f oxi %I‘énSIﬁ‘éFEﬂ pﬂig‘}ll cgmaﬂ@mgdergam HRATBROYI ds phosh ~containing organic

Sl £ ot o B P e Sif P, PR B B ol KB e

sul f oxi de, cycl ohexyl sul foxi de, cycl oheptyl squOX|de
i sobuty] dodecyl .sul foxide. Modre preferably, sulfoxide conpounds nay
be sel eMtg Srl?f‘&r#fl@ﬁ]é}’gFhﬁuéulféﬁﬁoﬁﬁlﬁgn&fomﬁﬁ& ﬁ9mp9umdo;§ Beefeaal?%@tyleast

53: ;gi:%ﬁ‘ %!g#{eﬁr yll% su og? elgj ('gn@g%t;yg %hg?ec}l Xy y{méé eé‘?(l%éﬁs R,
and di céuléonde Rz8)8 Guddoxudox itesf RERES O, cﬁuﬂémam@mﬂmmds w&mrbm R;-Rg

sel ected fromthe group conS|st|n? of dinethyl sulfone, diethy
sul fonefesﬁﬁﬁiflﬁﬁw agd) pslependentlyyliney pénléran&hsﬁwr SyrHenE)- @zorﬁ,lkyl aryl,

i ant nr P <GPk aIe (GG SGRARE, CGHoNRonf: AERIY br 21 B RCmatkoxy.

sul f onewhqktln b optn@mallyswtfsomtedrmy hmﬂ@fdﬂmltmuiliMﬂueﬂEtd"ryR pJRQmIﬂe bonded
sul f one, ne hyl but sul fone, nethyl phenyl sul fone, efhylp
sul f oneWith tMﬁfOél@le@@f Gay palglidsne aévealo%tay'yl substituted

cul f one KRB SR SRR FYEPE B B B PSRRI e may be
be sel hemyﬁmgmmpM@ngroup conS|st|ng of dinmethyl sulfone, dipropyl

sulfone di butyl sul fone, diphenyl sulfone, dinaphthyl sulfone,
di benzyl sul fone, xylyl sul fone, dichlorobenzene sul fone and

cycl ob o]

hast chitepil 2 Wiocther EORRRMAA:ANALY Ae 08 ot SARRAUED Londsting of
Ri oRi i Rlizbr{l, saifjde] dipfygsyihatHiddyl dRLSPEGH sutﬁi@:a,nld(ib@ﬂ”ﬂssnhllficba d1amy1
R16R17R18P03, or derivatives_ thereof, wherein RY

R7- R18 wsl@dlee;ﬁlél%ﬁl Sll-llflﬁ'éi éhhwth’éa?‘ll&ﬂebrcblﬁéﬁ@ﬂi éplféglfa ﬁénmhthzé Sulflde
al kyl , ra¥1|[h !utlﬁ:? 1b%h A1ede; G291 %ﬂ 1fae! . d%sp@% sulfide,

optiona bst o or nlfro ueht

R12, Rlda,mﬂbpheﬂgw aﬂﬁdB;L&ne eﬂiylvehm@ad métilgbsgent suldhies endthylbutyl
linear or branched or cyclic -Ch1aIkY ar |, aryl Cl-C20 al kyl or

C1- 20 ilkgear ynethmlphﬁnfélr eSk‘)lﬁtqeonaﬁthy ]; tsn Elaleby prapylRirenilt rglfide,

my be SRDRARFY Sai Vo ibnhi @iifiae, Wrie Ry S EARECEILRAT Rusice,

group ceydbhepnd wflfide| eythelodedybsaltide More preferably, thioether compounds
may be selected from the group consisting of dipropyl sulfide, dibutyl sulfide,
diphenyl sulfide, dinaphthyl sulfide, dianthryl sulfide, and dibenzyl sulfide.

Preferably, sulfoxide compounds may be selected from the group consisting of
14



Preferably, phosphine conpounds may be selected fromthe group
consisting of triethyl phosphine, tripropyl phosphine, tributyl
phosphi ne, triamnyl phosphine, trihexyl phosphine, triheptyl
phosphi ne, triphenyl phosphine, trinaphthyl phosphine, trianthryl

hosphi | p _ | ne. t11 naph tri _
P Bonch PSDEY GosRONSE sBSEERDY AREY) SHSRR Sy sutovice,
phosphi damyl enilfoxigbosihens] dlilfoxidel @ibeppyli velfckibe; Wiphbagbhiultoxide,

di anyl phosphj ne, di hexyl _phosphi ne,  diheptyl phosphi ne, diphenyl i
phosphi atn,a t Yﬂeﬁyffﬁﬁé@%hdi@tgﬁyloﬁulf@mﬁ,némﬁw? pHbapdenexylyl “sulfoxide,

di ant hr P(ﬁﬁtﬁ‘ I li’FcBﬁ p [ y phi .
nethyld?%%gﬁy nggﬁhgﬁe, e?%y|gﬁ%ﬁ@?@?“ﬁﬁoé%ﬁ?ﬁggipﬁgggpdﬁﬂﬁﬁeﬁ?ﬂﬂ”“de’
phosphi aethblgrgpdl phaifdxigdos phethelbhtyil buswbfykide)osplitlingphehyphendfytide,
phosphi ne. More preferably, phosphine conpounds nay be selected from

the ar o@ﬁ&%ﬁh@lﬂﬁ; yHEowIdCy pr(ppblmenﬁhégkfﬁm@e,, lgt_ﬁy% @IlnylpME@ﬁqdﬁe cyclobutyl
L1 et RRIDT pROSBt Hl SR PERRREH IRARGY (CRBRGIEF gyforide

phosphi izebexyldedeoybosildsxitey More! gefetibly omdlfexideoupposhds i ity be
of trinmethyl phosphine oxide, triethyl phosphine oxide, tripropyl )
phosphi fdeeteddérom  ihsueyoup s tieg oxi dé{nethylaﬁplfogﬁ&pﬂlm@pai i gdfoxide,
trihexyk: e oxi ' . 1ph ' ' g .
ronon GIRASE SIS0 Sonch) SO0 ARRERS D) Hhride | AN sptroxice

oxi de, ditidmentyhifphadnhiyiel exifdfidd, Hndedizhileldrnzecnbsaivixide oxi de,
trichl orophenyl phosphi ne oxide, trinitrophenyl phosphine oxide,
di mret hyl phosphi ne oxi de, dinmethyl chl oro phosphi ne oxi de, diethyl

phosphi ihde, di [ id ' p ' j .
i anyl DRASERTS SRR CrRRIOR, AaptienSeskl el b 05 o BR hfiRuins of
oxi de, dimneeRy! spifoaphidiethsti gelfodenaipidyyyl rhdRmeRl ngibexydeulfone, diamyl
di ant hryl_phosphi ne_oxi de, di benzyl phosphine oxide, dimethyl phenyl
phosphi fifene.qéihexiyt rsubﬁc’@@héhlwptp'i e diphemyl ankipaeogheaphihyl sulfone,

Doz e S VRN RN 3 O e st

phosphi digigvpdenyMeuifopiee fraeeb/gth yIhoslifhe.e ntathgEpopid ot fendraindiRylbutyl
selected fromthe group consisting of trinethyl_ 16 phosphine oxid

tri proptipres grRwiphenrl sulfone.y cthildimte sulioe, propridhenyl sulfone,

e e AR ) OB SRS
trichl %ﬁﬂbh@ptylp&iﬂﬁﬁiﬂ,@&ﬁﬂ@@ecfi llemyd. Whasphiefierabty deuldofle compounds
r

di phenyl chl or o phosphi ne oxi de. ef erably, phosphate conpounds may
be sel ey ﬁ@l%ptqéfm&be@ﬁgpsqqmgstmg pifidgrﬁteﬁ y! prifepeadipropyl sulfone,

phosphat SREFE BHEGe. HBBERSY suBHRRE B phiiIc MhitbBr RAPRRAR, shIfoBEY xyly!
phosphagifoii¢,| dishldropenpens pifbae dnd eydlobutylidsehat e, tribenzyl

phosphate, trinmethyl phenyl phosphate, trichlorophenyl phosphate,
trinitrophenyl phosphate, dinethyl phosphate, dinethyl

shozore By TP ORRLE, CURSENL T Aot o, s
di phenyphspsiinbat R, RR{Rpht Sydambospii@iphingi agtidey! RISHRUR=O, organic

di benzyl phosphat e, di et hyl phenyl phosphate, dichl oropheny o
phosphaplosphaies r Bml%nﬁw%é@s pergiaaic nphagplhiiteheRysR pRasPRat epr derivatives

hyl di , | di |. whesphate, | dipheny!l -
ohosphal SR SPHPRRERE BN KA RET YD TR n, reBLe it a8y BRI, Jipgar or
the gr dpanehedi st tyei®C tChyakhy| a@lpaghwﬁczh hﬂl@*lhdf (MhOsPAIRearyl, which
tripropyl phosphate, tributyl phosphaté, tripheny hosphat e and
tri benzdie ppidenildy substitdtetapy nalg s spitia éuwmmmmﬁsnay, Fa1sBiscRed Ris,

fromt %179588H{ﬁgopessiljgaéieglyogna riin ebgffclslel?thf)es rréisér(laf 115{35? B?yﬂraﬁgﬁ&ﬁ) hoirt gyclic
C,-Cy alkyl, aryl, aryl C;-C, alkyl or C;-Cy alkylaryl, which are optionally

substituted by halo or nitro substituent; wherein aryl or the aryl in the
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The sul fur- and phosphor-contai ning organi c conpound is at |east one
of the substances having the general structural fornmula RI9PSR20R21,
and derivatives thereof, wherein R19, R20 and R21 respectively and

i ndependent represent H, halo, sane or different |inear or branched

or cycl I
o YAy S o i) i E TR kg L sl

opt i onafrbyn shebgtoupcensibiingaifochdorimiet aral brdoming.uent, wherein aryl or
the aryl in the aryl-containing group may be phenyl or naphthyl; said
halo is preferably selected fromthe group consisting of chlorine and

br o neprdffityaBhuspifie! mpBRd AP ng sEIRete gt ﬁegﬁwsghe&%eﬁﬂg of

may be selecte e group consis trimet or ous
sul fi de;ridthth)ﬂny)lsl)hhms phnpropy] pHdsiptiene, tmlmﬂyd)mhosmﬂmmphmmm@rl phosphine,

e SR e OSSR T oot heaf Do RagpRi” oy
h I

te'[ Ih;ljl Sli E érPIﬁHp’hogﬁLoroﬂ%{ykﬁﬁ%e{mﬁ}?ﬂﬁﬁﬂ&gwmﬁosp %@@3@% ﬁifﬂlgﬁ%hme
triant Ftrr;dhlptu;ﬂmm'ﬂ phosphired, dﬂmtrophemy}yphm;dﬂpbpdnust}gdlIﬁha@,hme diethyl
e A RS LRSS e
di et hyl

or of o1 dFo PHE sﬁﬂ Sﬂdﬁh B MR SRR Nihe BN $ine Rpforide,
sel ecL eclﬁnhphthylm@gdng? odmdagtlgtyl q:glocsphine rrhbb%tylﬁjgl?gs,l}is‘mnerﬁr?dl Iith::]bz)hme
;]Ejh.ei. &@eﬂ%ﬁﬁ ahd PHOSPIMRE. o 'ﬁaféq&wlh@ ﬁbﬁgghhsp FEOPYhe PR Rfaq%lpélme

X

(2.0 % AgidipheRlE RRGHIRAQHHibl Lol BbSbhu furtpiqsyt pHoRALREL! Klore
gr gf (23r qhiefell(agiﬁXphoﬁp}ﬁﬂB ch)lﬁpdaﬁﬂdﬁ nll%)é rﬁmﬁgc?ﬁsﬁﬁn‘?bhy £1i®upxcdnsisting of
orgaﬂl c,tf’d)rfopﬁbr@gﬁﬁEﬁggﬂvvéﬁlh?UéﬁpaBLQSmaﬁrxutﬁB vh Bﬁ’%éPB]r%réHIlnéﬁhéhYl
or di SgpEhe MGULABRIsIfe PARRTAYIGREN] b epRing dHE LIOHLED Beny]

from phosphine.

Preferably, phosphine oxide compounds may be selected from the group
consisting of trimethyl phosphine oxide, triethyl phosphine oxide, tripropyl
phosphine oxide, tributyl phosphine oxide, triamyl phosphine oxide, trihexyl
phosphine oxide, triheptyl phosphine oxide, triphenyl phosphine oxide,
trinaphthyl phosphine oxide, trianthryl phosphine oxide, tribenzyl phosphine
oxide, trimethylphenyl phosphine oxide, trichlorophenyl phosphine oxide,
trinitrophenyl phosphine oxide, dimethyl phosphine oxide, dimethylchloro
phosphine oxide, diethyl phosphine oxide, dipropyl phosphine oxide, dibutyl
phosphine oxide, diamyl phosphine oxide, dihexyl phosphine oxide, diheptyl
phosphine oxide, diphenyl phosphine oxide, dinaphthyl phosphine oxide,
dianthryl phosphine oxide, dibenzyl phosphine oxide, dimethylphenyl phosphine
oxide, dichlorophenyl phosphine oxide, dinitrophenyl phosphine oxide,
methyldiphenyl phosphine oxide, ethyldiphenyl phosphine oxide, propyldiphenyl
phosphine oxide, butyldiphenyl phosphine oxide. More preferably, phosphine

oxide compounds may be selected from the group consisting of trimethyl
16



18 the group consisting of al kanes, cycl oal kanes, aromatics and

hal ogenat ed hydrocarbons, or m xtures thereof. Hal ogenated

hydr ocarbons are, e.g. hal ogenated al kanes, hal ogenated cycl oal kanes
or halogenated aromatics. Arenes are, e.g. phenyl and nono-or

mul ti - H Hlﬂ e&l%kl’ﬁ?ﬁg}ﬁqﬁh Lp;hlﬁg%)ﬁﬁgo‘iihﬂg ﬁ@?plﬂhleur%ﬁhe”?ﬁpﬁényl

t he org vent in reacti oh state
i nventi phospllheer ixtidat itngaphsit wm plaosphéne nesidey ftnanﬁﬂ-yilnphbephme oxide,

pol ymerj zation system or pre-prep ed bef re t he pol yneri zat.i o The
initiat rrﬁyw tBﬁ??ﬁl}mﬁeoﬁi Aty PhenalsDheshliae Bids.s trwhfororaﬂenyl

o B BT O B A T S o

directly used, or used after the reaction Iasts a period of tine; or
t he ini tor is firstly mxed with Lewis acid,_and then with the |
addi t | vére gFapl vhphoaph@tet wm@@@ads(jna)ast@dselrep ? g SpumbFoRpsisting of

peri od e h
7 et 1§ e pSeplfe ARG DHcSpRMEG bt BAbSpRRST PR Flgsphace
reacti oridragl phaspratepdribbxyl @ﬂhosﬁh@tel, niiheptydr phagpiirae pddphlenyit phosyshate,
m xture of the additive and Lewms acid, or the m xture of nononers

and t hetrieapiithghphesphate, tanthrg] PhO!FI@h&?ﬁaFflb@MﬂaﬁhW}W@tTémleﬁrylﬁhenyl
t of t d t
part o prg&gar{aﬁé '?ﬁ&{lo!ré gﬁor bt fIE mtfigi{&&?@&gﬂ” ggg&@ﬂét%ac déﬁ{ethyl

medi um € rénal nr i's mm xe ive’ an

Lewi s aghesprane, dimectiyly cms@rd)mrospheﬂ: aflieghyl hehosphiatg Hapﬂo?ych peodpithte,
of tinme,, The tenperature of m xing, or reactron of the in lents

above n%lﬁvurﬁhg)@%phﬁrm odiemeyl phHospiate. | dihexad | plgo temcgrh?p%'é plegphate,
with th | re C I

Any opt‘rﬁli fe H' :phog grrﬂaey Eféhé%lgﬁlg‘? wtmﬁép h%’? .‘ﬁgﬂl‘eﬁ tpg{c’c‘)si5 ﬁfa ﬁée Ltﬁ%nzyl
i ni tiatpigsphease edlmeth)dpheﬁyktplhb@pbiltet hﬁshldrﬂphedybr}ilﬁ)spha&m/dﬂnlm‘ephenyl
In additjon, the injtjating system has the advantage of storag

st abi | | PYosphiade.c et g phen vk pbﬁépla%t@r \'/’«rﬂwldapltl%m}’lbﬁhﬁ@P]él?etﬁosﬁff)ﬁﬁlq’lﬁhenyl
several QL. ﬁ&&ﬁ@'hlewﬁ)%wh&l Nf‘oregér%?&ra'bi‘ tgﬂ{)]sﬁ{a%ec%weuﬁ&emay

present In er?tron ew s I'd—or ve nma

di r ect I ye yeRdtedfromate afrbap @msﬂgrﬁ@@mmﬁa@w rplrmsphetemtﬁtetulryel phosphate,
solution with the nentioned diluents. 2. Mn
tripropyl phosphate, tributyl phosphate, trlphenyl phosphate and tribenzyl

phosphate.

Preferably, phosphite compounds may be selected from the group consisting of
trimethyl phosphite, triethyl phosphite, tripropyl phosphite, tributyl phosphite,
triamyl phosphite, trihexyl phosphite, triheptyl phosphite, triphenyl phosphite,
trinaphthyl phosphite, tribenzyl phosphite, trimethylphenyl phosphite,
trichlorophenyl phosphite, trinitrophenyl phosphite, dimethyl phosphite, diethyl
phosphite, dipropyl phosphite, dibutyl phosphite, diamyl phosphite, dihexyl
phosphite, diheptyl phosphite, diphenyl phosphite, dibenzyl phosphite,
dimethylphenyl phosphite, dichlorophenyl phosphite, dinitrophenyl phosphite,
methyldiphenyl phosphite, ethyldiphenyl phosphite, propyldiphenyl phosphite,
butyldiphenyl phosphite More preferably, phosphite compounds may be selected
from the group consisting of trimethyl phosphite, triethyl phosphite, tripropyl
phosphite, tributyl phosphite, triphenyl phosphite and tribenzyl phosphite.
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The isoolefin polynmers of the present invention conprise honopol yners
of isoolefin nononmers and copol yners of isool efin nononers and

copol yneri zabl e nononers. I|sool efin nmononers |sool efin nononers used
herein are various isoolefin nononers comonly used in the art, e.g.

i sool ef i MRNPIR' i ¥ 8 T i u
pat ent ;Pglei ncoggorﬁgtgeﬁiﬁ %ﬁﬁgﬂn&]}%}g@ﬁgf %%EO@EHHQ% %E% ﬂéasst 6fle of the
fol | owi sgbgteneeshavingchar géndrat muhectared foreiidaaRl gPSReR i ) ahllederivatives

t . tion: . =CR1LR2 wh i _ ts H,
Ei.elscigﬁtﬁé}ése) oV BFieia - hoo A Rroreeppr aveli ér?%iri s r%wrsmeseat Euhalo,
cycl oa : .
Cyc1 02 e, S SALE ARG ELOME 581y1C:-Crsly

2- met hy G, afhyl rflklgzlar?},né?q@llzaaahykyﬁagylg?mﬂmtﬁlﬂﬁ,f(ﬂg %Fok@- gﬁéﬁ@ﬂ&vhich are
(referring to US4269955 and_ US4154916), nore preferably 1sobutene,_ .
2- met hyPBtieBAlY Sgnhr@fﬂw haﬁﬁpyméﬁ@. subsbnomnie whensi e axgheidhe aryl in the

aryl-containing group may be phenyl or naphthyl; said halo is preferably selected

from the group consisting of chlorine and bromine.

Preferably, sulfur- and phosphor-containing organic compound may be selected
from the group consisting of trimethyl phosphorous sulfide, triethyl phosphorous
sulfide, triethoxyl phosphorous sulfide, tripropyl phosphorous sulfide, tributyl
phosphorous sulfide, tributoxyl phosphorous sulfide, triphenyl phosphorous
sulfide, triphenoxyl phosphorous sulfide, methyldiphenyl phosphorous sulfide,
ethyldiphenyl phosphorous sulfide, trinaphthyl phosphorous sulfide, trianthryl
phosphorous sulfide, tribenzyl phosphorous sulfide, tritolyl phosphorous sulfide,
trichlorophenyl phosphorous sulfide, trinitrophenyl phosphorous sulfide,
dimethyl phosphorous sulfide, diethyl phosphorous sulfide, dimethyl
thiophosphoryl chloride. More preferably, sulfur- and phosphor-containing
organic compound may be selected from the group consisting of trimethyl
phosphorous sulfide, triethyl phosphorous sulfide and triphenyl phosphorous
sulfide.

The additive may be the mixture of many compounds above.

The molar ratio of the additive to the monomer is (1 X 107*-5.0 X 101,
preferably (2.0X10*-4.5X10"):1 or (2.5X10%4.0X10™"):1, preferably (2.8 X
107-3.0X 10™):1, more preferably (3.3X10>-2.8X10™"):1.

(4) Optional diluent
The diluent may be any organic or inorganic solvent capable of mixing with
other ingredients in the initiating system of the present invention to form a

solution or dispersion. The organic solvent is preferred, and is one selected from
18



Copol yneri zabl e nononers used in the present invention conprise nono-

or multi-unsaturated organi c conpounds, e.g. selected from conjugated

or non-conjugated C4-C20 diolefins, such as those disclosed in

US56682B2A grang \damglistamgmaifi edkases;h cyslodlkanedj sataretics nand halogenated
US2004Q0149A1,. or conbi nations of. C4- C20 .diol efins. and vinyl

o ot TBIFoGaH oS o0 dnBHORSh taFEine Hplaasnaled; e doohrbans nare, e.g.

group I.SL] f adi i =P i i ,

3 3 ai A RpEh e Al B G R Bal s B h R &8 RBEHHERE Arenes
met hyl Gitg! epepiadiyanmd mche-ot! matadibatieuted ARG Ibehabnene, |inonene

and | aurene.” More preferably, diolefins are selected from conjugated

or non-conjugated C4-Cl10 diolefins, 20 specially conjugated C4-Cl0

cycl opdi REFeRBTEAIEIS, e LG SRAEres ther O BRBIo R 51 JBpHumdiducous
Vinyl 3eaRRbhGReRRFRLELRIERYN (AR BJefidd om the oroup consisting of
sty met hyl styrene,

styrene, "a-nethy rene, p- p- chl or onet hyl st yrene,

p- met hoxystyrene, p-t-butylstyrene, p-t-butoxylstyrene,

p-vinyl styrene and indene, nore preferably one or nore fromstyrene,

p- met hyl'kse yinéhating - systeneehydes inqsée fopmedbim yiler podymerization system, or

B i ry ey GRer S P aoFe B, POLREREAtion: | Hoe (RO HEBBarR P T4 i Prepared
copol yr5§)' %’aﬂ‘b.uts']‘é]eﬂll&?se Ghg! f%"(%ﬁ*é}ﬁen?'ﬂé! &%@dﬁé%&’ﬂlg‘?@, ‘cl?eoﬁiififa'té‘ls dadditive
and copdl yneri zabl e nononers nenti oned above can be dsed. Preferre

conbi nafnidoTsevaise azéd egtee dnixedin ddverdigy xoc diffesennofeetling. manners and then
i sobutene with isoprene,_ isobutene wt &l peryl ene, isoputene with

cycl opshitentiemsed; osbigeshalter ttheproastion kasys anperiodoplitivne; af tthe initiator is
D U0 RBULEEAR Al ol X PR R0 ARG, Pl BREHiectly used
| sobut e Briks ORE %ﬂﬁqigg%&tﬁ | pefiod 5P 1RnEBbPYhE BN 9ea8dni P WiERLewis
wi th p-vinylstyrene. Sald-nononers can be used directly or after

bei ng fagidndrat ¢hlenidivedthy ubddjemt usedant bensmihatioon withitliediditietor afiter the
Che. m reataenaness PEREoF Agner 1DRdnbHAND BAYCPecded FintRANgKaLg Of the

i sti .0f olefi I . | Q. .
cons! 0k s s R0 Ty iR, P BRGRAS B4R medium, 1o

met hyl eu@iﬁbqb@ﬁﬁ,arpehrtm@g\h@mm; of dPAYepptthd Midnesariborsdedigto the
€p

pol ymeri zation reaction o resent invention includes the

hormopolyikénire afimanamersgaciionr inediuon afd thmoemadnatidtiator ihsixed with

P O|7¥ge Hgé ?af_d&i{llvséyglgg rie\gvri]se ar(r:?g,o %&Sdﬂgéﬁyaugé’é‘ Co%‘nhggéia%erothg 'nl{ixr{?llgl fasts a
period of time. The temperature of mixing or reaction of the ingredients above
may range from -90°C to 50°C. The initiating system may be used with the
diluent, or directly used under the condition of no diluent. Any optional diluent
may be added into other ingredients of the initiating system, or any mixture of
these ingredients at any time. In addition, the initiating system has the advantage
of storage stability, and even maintains the activity after being deposited for

several days or several months.

In the polymerization process of the present invention, the initiator, Lewis acid
or additive may be directly used, or used after being formulated into the mixture

solution with the mentioned diluents.
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3. Aqueous reaction medium The aqueous reaction nmedi um of the

present invention is a m xed reaction nmedi um containing an organic

sol vent and water, or a reaction nmediumin which water is pron nant

or a reaction nediumwhich is totally water. In the agueous reaction
medi um \A@fdo]iﬂé preferably from3.5%to 100% nore preferably from
5%to 1%0 0 by vofurre in the reaction nedium The organic solvent or

di luentThs #soolefia pblyahefd nrd, tled kaeesnt dyctwtadbk avempraeoeigmolgmers of
hal ogenat eﬁl wydr ocarbons, or m xtures thereof. Preferably, the X

or gani c1S98IGiAMPBORIers @idi conplyrers iafdgpolsiin mpRMBRID Al¢ ropokymerizable
Cl- C20 pl&efdhses. al kanes, cycl oal kanes, aronatics or hal ogenat ed

hydr ocarbons, preferably C2-C3 ol efins, Cl-Cl2 al kanes, C3-Cl2

cycl oal kanes, aromatics or halides thereof. Mdrre specifically, the
olefins are,_e.g. ethylene; the organic solvent is selected fromthe
group cleﬁﬁ’ﬁ‘i%ﬁmrfﬁo@f’n&fﬁane, propane, butane, pentane, hexane,

hept an , ; : : :

ot hyl e iralanaRORRas usCaHRECIn R VAHEUT iSh0RTn BGARRK Pimmonty used
speci fim emdedi,nept Ssoblefite npsmsasts disdotédin USE66§280Us Thaduillotext of
medi um may contai,n_no hal ogenat ed hydrocarbons. Preferably, the

vol une $1H3c)i’| patgmtuiireonperated gyelbus reacti on nediumto

cationic-pol yneri zabl e nononers, e.g. vinyl nononers, is (0.03-25):1,
preferably (0.04-23.0):1, preferably (0.05-21):1, nore preferably

(0. 05- 1Bpolefihn rhbgopriry Maaviaet | the sfisilewind pbeepl esenictirnlefbi@nla are
the volune ratio of the organic, solvent to nononers nmay be (0-12):1,

pr ef er apieferaplygysed inthe RrESERIMYENtOAt ai n addi ti onal wat er - sol ubl e
conpounds. :Wieé 2 sol ubl e conmpounds are one or nore selected from
the group consisting of ionic conpounds, such as al kaline netal salt

| AP or ammowhereisalR's repreegaNi, 1@ 0CoRilkyRC peefepsigianimethsild Rindephesents
i ke, or. alcohols, wherein |Ais_ an alkali netal of lithium sodium

or pot assilamally} ar Chterigyelodkyki ne or an acid radical. Said

al kaline nmetal salts or anmmonium salt conpounds are one or nore
preferably selected fromthe group consisting of sodiumchloride,

| it hi unPedfenreiddesooifassiare cblatedefrqant absi gnobp ogbAsistingdidfmisobutene,
dodecyl _sul fate, sodium dodecyl sul fonate, anmoni um

tri met himeshadaeianey, on?m@ethw%éutieﬁ@s gamd-angihylwaiyleng; ¢ 3-methyl-amylene,

4-methylamylene or B-pinene (referring to US4269955 and US4154916), more
preferably isobutene, 2-methylbutene and 2-methyl-pentylene.

Copolymerizable monomers

Copolymerizable monomers used in the present invention comprise mono- or
multi-unsaturated organic compounds, e.g. selected from conjugated or
non-conjugated C4-C,p diolefins, such as those disclosed in US5668232A, and
vinyl aromatics, such as those disclosed in US200400149A1, or combinations of

C4-Cyp diolefins and vinyl aromatics.

Said C4-Cy diolefins are one or more selected from the group consisting of
butadiene, isoprene, 1,3-pentadiene, piperylene, 2,3-dimethyl butadiene,
2,4-dimethyl-1,3-butadiene, cyclopentadiene, methylcyclopentadiene,
1,3-cyclohexadiene, dimethylfulvene, limonene and laurene. More preferably,

diolefins are selected from conjugated or non-conjugated C4-C,¢ diolefins,
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is one or nore preferably selected fromsulfuric acid, hydrochloric
acid and fluoboric acid. The organic acid is one or nore preferably

sel ected from Cl-05 saturated or unsaturated acids, e.g. formc acid
and acetic acid. The al cohol is one or nore preferably selected from
Cl1-05 s . d . u d Ll ol j no; gl ¢ I

pol yol S?ﬁ%&gﬂﬁng?ﬁ%d%?@& eF%taG;ﬁ?I ,a?(?)lrgglpr)lashg&lq, L{%trﬂg}lfegr%é egg'yco , %rr g%?f%nféom
gl ycol mogprengpapgpeiydene, Theyokgpentadicacof ahtie B@-dimsthylbueadienppundore
to mononers i.s (0-8.0): 1, preferably (0-6.5): 1 . For exanple, the
mass r aPFESCHDIYHEOPIGS: i ne netal salt or ammoniumsalt in the

reaction nmedium or protonic acid or mxtures thereof to

cation-pol yneri zabl e nononers, e.g. vinyl nononers, is (0-6.2): 1.

Such cowpayhdromuticeduee pidfersisilyi séleytord fpoinnthofgrbbp ¢oasitiing of styrene,
medi um enahling the reaction to be conducted under a | ow

t enper atuRethYstyneBper BaRethiRstyseRe e n7-chil ofiasthgisiyrere.t pe-methoxystyrene,

et om bAoA SERER R AR Rehidie H SIEPRLGRYE R WAL TR preferably

react i ognef f bei engyreandromodustyreng! | pymethyayaine, t hp-¢giibysRiethylstyrene,
products having a high nononer conversion and_a hjgh nol ecul ar wei ght
of pol yAeErbHadsIyIenR, apdvinylyyeene.t hievgh trefesablentoncectifi canore - from

i nvent | S eTA SR DR RE A AR ORRRERERSE i on et oy

nmononers, an initiator, a Lewis acid, an additive, an optional
di luent_and an optional dispersant, wherein nononers are . .
cat i oni PUEGEpdIey MiePaedion ebpbiey eondymers ¢bt Ahe PRSCHSr iREPH M N ALY

homopol &Pﬁﬁnz&foﬁ %?Olsxgﬁﬁns 08 c%??ﬁ?ﬁ%?{%z#lé rﬁ&n!)ﬁ][%?é Iﬁ(geiﬁtti&fled .abov% can

anphi phiTi ¢ conpounds. e dirsper e present 1nv fonis a

anphi phbé iugedoPrefuited @onilginhtiong enrer &llestedufitoumi Qhéc%msubacaﬁﬁsting of, e.g.
wherein Wis one or nore hydrophiljc group selected fromthe group )
consi stisAguEnehy dWBRy| 1seiieBexy|isobpieaey| Wbt ePIRMYIpE, amsiitans with

of " cs- oY Py fHis i 1sBERERRSN A BT GPend 168 e, PR s GaFii¥Pene,
are optisobatdne swilblstp-vih gidimenBalMots prefé@ed |domabihatidie aBs Setaited from

of the dispersant and, nononers is (0-0.4):1, preferably (1.0 X .
104- 3. cthg 18r3Ip 6PnpisENGr adfy ¢.2. 0 1sobugene Witk ligoprepe, isobutene with

p-methylstyrene and isobutene with p-vinylstyrene.

Said monomers can be used directly or after being formulated with the diluent
into the solution. Said diluent may be the organic solvent in the reaction medium,
which is selected from the mixed solvents consisting of one or more selected
from the group consisting of olefins, alkanes, or cycloalkanes (e.g. ethylene,
ecthane, propane, butane, pentane, hexane, octane, cyclohexane,

methylcyclohexane, petroleum ether) or halogenated hydrocarbons.

The polymerization reaction of the present invention includes the
homopolymerization and copolymerization of monomers above. In the
polymerization system, the monomers have a concentration of 0.4 mol/L - 7.0
mol/L.

3. Aqueous reaction medium
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I n one enbodi nent, the nore preferred dispersant is at |east one from
al cohol s, acids, alkyl benzene sul fonates, fatty acid ester

sul fonates, alkyl sulfates, fatty al cohol pol yoxyethyl ene et her,

al kyl phenol pol yoxyethylene ether, fatty acid pol yoxyet hyl ene et her,

pol yoxy: y 1 bitra ci an :
et hanol?ggdégﬁgoﬁgé%@ gﬁlgda ylotfagrlmﬁ%rgérﬁlﬁalt“?vd%ﬁ ﬁﬁ)rg gr glﬁse{ré%{er action
exanpl emedivhudeniiningaat ooganitrsaivendecy lwater,net hyeaationnediom in which
brom de, octyl phenol pol yoxyethyl ene et her exadecyl al COhﬁly’ ol ei c

I

aci d, sWAHT EnPFRIRIATE Mot deagpB MadiwBnaxhich &, itebly, wajes Hp diseaqueous

sorbit I . ] i ' i h

i sper SSRE TGN Bedt, wile 16 RERTRbAZCRART S0k TGk AT HR oL Fom
of the 3%did 106% bherdlyne anthearsagtionahedmns acid, the type and

anount of nononers, the type and anount of organic solvents, and

water content in the reaction nmedium As for the sane dispersant and

t he det i I i i 4 S hiet he t

di spers’g%%n ?gj\e&ngg %’c{)f\?véhllz?fr vmapf‘lléﬁgﬁ Eh%@% %ﬁlil(lieedeﬂc g%:ﬁlhg’f a onogén%f)céégﬁ(anes’
di sper saromnatics e dialdgenitéd | hydtodairboas,nort hexnaky ndtdrzef.i Paeferably, the
reaction system if the anount of %he di spersant_is too high, the . .
cost wiPNZAHAC | svents iy at| lsash eget of ilmgasagedranched gosychie datfentolefins,
proced d i ffi.c [ i i £ L0 _

bt oduct LaPERosaHaes; droptiafs' A hAloea R ppkocdrhBhs Brerably, GerCs

pr esentolefivrent@oq,, alkaneat (MACE Gallyakianze! hoomaticswiohrlides ahetedf. More
achi eved in_an_aquyeous nedi um by using the nentioned di spersants,  and

t he polSpasiiigally ofhesylefia arehed- iethylansintlae pegiricsAlvenkissisdedpfdepm the
so as t nt.age ' a n

S0 v 15U, POARRIARCO S EARE, YR ol TIR LR lne B,
di stri hwénate,i lﬂlethlﬁe,pqieﬂlﬁéilﬁﬁtétﬁar,smwheidnepamdthﬁl@fclbbeim,eaﬁ&ners
t he pol ynerizati on_conversign_and the nol ecul ar wei ght of the

pr oductthererisanéfinbides thersodt Ibehasheeiiaeppodhacpty of the present invention,
Pol ymerzaj lfé?m%n%ﬁ?ﬁﬁnm?di%ﬁﬁn@ chI’agthooﬂaI%[g%‘ﬁ'tage:cFg?gfcécgagﬁgﬁsﬁ

cationic polymnerization of nononers I nduced w

initiating systemin the agueous reaction nedium In the

pol yneri zation process, the polynerizatian sgst em conpri ses a
n

react i dehgeablin thenyelime aationpfi Matery 18y dhenfqaeOWptiedplPndmMedpm to
and an Wolsl: ' t. A i.hg to t reﬁﬁg; [.pvent..on _I&Y.
cati oni(%:%&%dorﬁg ?lggeg'%ﬁﬁngnorggﬁgﬁé&g, h()er'I‘%'poP;f/nrr\@ri ze oor#lQ%SOpollsy Or'l()%ez(}S)'l’
wi th t herefedably (010428100 bysiestably 40.0512¢pUs mieacpieforatigi(@nd5-d9):1.
obtain the correspondi ng honopol ynmers or copol yners. The

pol yneri zati on process is conducted by a batchw se pol yneri zation

t hod, . . oot . . ‘
pol yrer T 47 B SECHEAMR o PHHTER, 48 bclF o0 aPnin S Re NI Eatio of the
i nvent igygainsc eohant teaehomeremmsr be (0el 2ahgprdefatdn (0L2OCL 0 50C,

preferably from-90C to 35C, nore preferably from-/5C to 15C. The
pol ynmeri zation tinme is a function of factors, such as nononer

ConverSER0, ARG 4ok LR BIAERNPrOGhA P! AREpge! oThe
pr esentwateresdluble tondpoumds. drendme 0@ e Belected from the group consisting of
ionic compounds, such as alkaline metal salt I,P or ammonium salts, inorganic
protonic acid, organic acid and the like, or alcohols, wherein I, is an alkali metal
of lithium, sodium or potassium; P is chlorine, bromine or an acid radical. Said
alkaline metal salts or ammonium salt compounds are one or more preferably
selected from the group consisting of sodium chloride, lithium chloride,
potassium chloride, potassium bromide, sodium dodecyl sulfate, sodium dodecyl

sulfonate, ammonium trimethylhexadecyl bromide. The inorganic protonic acid
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The cationic polynerization process and procedures are characterized
in polynerising the vinyl nononers in an aqueous reaction nediumwth
the initiating systemof the present invention, wherein the

pol ymeri zati on system exhi bits a honbgeneously dispersed state. The

cationi g B%YHFrﬂléﬁ% | RO BFP SR8 d PHOTE I fif @7 il Uy behloric acid and

characterized int cationic polynerization of vinyl noNers 1n

aqueoustloebouin aé¢idh Fhee or ganicaddidgissyse em wiort heeferabbniselavtedtfiom, C,-Cs
wherein the hgl ogenat ed hydrocarbon qrganic di ym nmay be, o,k ]
i nvol vetRRYEE] o URSAURICD agidsi ¢ng-syatBla agkl Bn sa%@%ﬁﬁgﬁn Bestlgohol is

di sper sgdo SEALGord *}ﬁeﬁ’@ﬁ?‘i’fi §el8 e}ﬁ”‘i‘féxﬁa@c—’@ﬁﬁa‘?ﬁﬁﬁédalﬂg PFRAHEES acids,

are further characteri ze n polynerising vi nononers I1n a

rﬁact i oinahedingmyd ccrlaldc\ﬁl\hhdlsvtcﬁi pylﬁxms,ee. gsimeghdiv, iemlilﬁlicil_t ipropayel.esthylene
t he present I nvent on, ereln the reaction syst em exnipniIts a
homogen8biFly PEPRYENS Bl YsOh a0 d PRRPFMIYIRS: (118} F@ﬁsﬁﬁB@egg tiafs water-soluble

present .l ' C .4 % kkonal :
o 221t cAEIHILD AR ORUER T e A 0% SO oREh Al s
and m xiai@p of the alkaline metal salt or ammonium salt in the reaction medium, or
protonic acid or mixtures thereof to cation-polymerizable monomers, e.g. vinyl
monomers, 18 (0-6.2):1. Such compound may reduce the solidifying point of the

reaction medium, enabling the reaction to be conducted under a low temperature.

4. Dispersant

The present process enables the polymerization system to exhibit a
heterogeneous polymerization system in a homogeneously dispersed state, so as
to increase the reaction efficiency and product quality, to obtain the polymer
products having a high monomer conversion and a high molecular weight of

polymer resultant and to break through the current technical difficulties.

In the cationic polymerization process of the present invention, the
polymerization system comprises a reaction medium, monomers, an initiator, a
Lewis acid, an additive, an optional diluent and an optional dispersant, wherein
monomers are cationic-homopolymerized or copolymerized to obtain the

corresponding homopolymers or copolymers.
The dispersant is at least one of amphiphilic compounds.

The dispersant of the present invention is an amphiphilic compound having the

general structure formula W-O, wherein W is one or more hydrophilic group

selected from the group consisting of hydroxyl, carboxyl, alkoxyl, ester groups,

ammonium ion, sulfate ion, and benzene sulfonate ion; O is an lipophilic group

of Cg-Cyp alkyl, aryl, aryl C¢-Cqp alkyl or Cg-Cyp alkylaryl, which are optionally

substituted by halo or nitro. If any, the mass ratio of the dispersant and
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The pol yneri zation process of the present invention needs no

pi peline, apparatus or procedure protected by high-purity inert

gases, which is different fromthe prior art. In the cationic

pol ymeri zation process of the present i nvention, the polyner

particl s n X
dlspergg b%u%@notﬂggiiP agg ra1 e ﬁgﬁoﬁ¥1qu63%?€%%ﬁablh&zo
mol ecul BO™*\2096104nd. nol ecul ar wei ght distribution of the pol yners
obt ai ned can be adjusted within a | arge scope. The pol ymeri zation
proceeds rapldly with a high reaction efficiency, and the conversion
may achj 0 t

o1 scoss TP R CRLCH AT, S ible pReferlbd MBEER"F af etk bbb Rcobols,

not onlacidahatclibengericsulfomages) et vcil sperssulfonhtespralkak surfates fatty
systenrhaV|n? fine particles with g gartlcle sjze ranging froml

to 3, ocdcahlpl malyaxyethydeng)eihetag Elaﬁn%pebwmym@semqniﬂw acid

and he

the o MeYoRyeHEHchS e RELYSEL 1R BT Giiner sp BT PRGN Efffr and
t he polgpety mthauel saddapds ahersed] atridqilkye amvmesihar heﬂil@htMore preferred
di stribution of the polgner products. The process qf the present

i nvent i GrRBRIESe ARBIdet A aslyrmrﬁ Azpmodloglesy b nirirpehdwammonium  bromide,

B L R S

and canmaabkedgateheortijacbieavé, amt pe&;mxygathtal%mer sutbitol enordFaueaency
and reduci ng the energy consunptlon at the sane tine. The process of

the present invention can also increase the production efficiency of
Lhe COURPIRIbrARit SHUTEliRR, RAOUUGONROSE oBY dId B8l ABSEARSLAIHES pe of

nononer conc nononer conver si

pol yrrerthéa;hspersahn thartype wndr amaane ofphe eddvivd) theeyperarehalount of Lewis
i ndustri al F éﬂ]rlzatlon t echnol ogi cal process at a tenperature of
-100C, and, thechmegied smamy r@oammernspiishtyRsnard AMRIHN tefeorganic solvents,

B Dol vi Poger SN AR B TR FEHERbe cRRSIm™ " 0 4R, St Sl el AR, the

savi ng duterginahgolyadediragos aesctiphisysteriNi theesaotint oy ehé Id@fpersant is too
provrdes an, econom cal and easy-to-conduct process capable o

i nitiatlPMy thwildaaetohare ptbpﬁférsrtzaf imegensons dimraRs and 'ae difficult in
react | amfylﬂgtﬁgzﬁcﬁwﬂeg %nefe&&%&{‘@ t@h{ 1?tttharﬁ¥ﬁ1EFH¥'tﬂe %h%lsrers tis
produce or ‘pre-pr ae ronran 1 ni % ew s %ﬂ

a sui t abbehattdi thei eostvwwerleb@ ihbeedsad] II@ddm rrﬁynlixfreasl@h tih ahel pystattdgnent
or water is _used as the_ initjator (w thout addln any addi ti onal

i ni ti atiBPcREvrefgand Hae %nfflgeltarr@%)lsolayoaomd dri h%ﬁtﬂ% PoPIAfBILy éﬂﬁlwgh
condi ti I 0

ol eaul GETe, i BEBE QAT RIPEHELE ARYORANG todthe PRECHTRUCIIEH, the,cagionic
the pr Qﬁﬂytnerm/a&rttn ofi nt@omeey eas det drhisvtdtnl hﬁraqwo@lstmeﬂlmhd)y using the
pol ymer prqducts up to about, 1 X 106, which is obvious]y superior to

t he primBengpped Hspeisprmasd e pebrm‘élilartlenfswteenteyimbﬂﬁ @/ﬁﬁmoe@urﬁausly
wei ght gt &%ﬁgdp&{f opz{sog}’f)fa S, dvhlt %geo Tg]ﬁ) Pr?r%]r\ég:?é F&eap aﬁﬁoﬁ%? tnsfer
t he prese% Inven |0n not can 1 ynmeri za

processimahdirpuixaadonsly, tcbuhc@lase menhbﬁmgeeeitlyeofiqstn evatiee distribedon in
as the reactioon nmedium and as such is enV|ronnentaIIy-fr|endIy and
has an thpprRAyamiEcaittine FEStEMappl i E%Jttlféﬂalpr iy par¢reasdkithy medymerization

pr Oduc%o%@e?%m?)btra?{g fi{hléb ggcglg?;ﬁkaggw% y@lgtp 0? th%hﬁﬁédWJtovﬂgeg %8 dso %'aﬁ[%t be

process can usi ng one e

of the gohesesd b nﬁeqﬁhgmniAs conpar ed mnth the current correspondi ng
pol ymeri zati on technlque the present invention greatly sinplifies

t he technol ogi cal process, mnimzes the use of solvents, recovery
Sys'[emf@ol?%ér@frapt%n p?@gesrgven needs no hal ogenat ed al kane and | eaves

The present invention provides a process of cationic polymerization of monomers

induced with the aforesaid initiating system in the aqueous reaction medium.
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1. The conventional Lewis acid nay be used in the cationic

pol yneri zati on process conducted in an aqueous reaction medi um or
even a reaction nediumwhich is totally water. 2. The aqueous
reaction nedi um may behave better dispersion systemand high heat

transf efficiency.of .t he aqueous nmedi.um during pol ynmerizatiqn, so )
as to ﬁ'élaﬁwﬂla dgatien; 8 ﬁ@cmymwgntv%m SRPAPHBET @ reaction

qual | ¢ heaRi Mol P Rib YT HE, A0T R Abhal YiliGy et Gh optional
decr easdilsgefﬁﬁltdmdg% to¢hé @‘ﬂé@éﬂtﬁnﬁz@ﬁtﬁfrﬁ%idIﬁ@él?@ﬁimeﬁ-zamhs?monomers

technol ogy of the pres i nvention may achieve the efféect of using

no hal dyénaostopglymerizedner icopdymuerized awith ¢he.satdt initiathigrsiydeem in an
and has the foll ommdv t ageous: %:Ir_l) r;é{)I aci ng hal a}hri/dr car bon

whi ch ABIGIHS RACHOReMESIP 19 e RBSINandiexpREsRendinLS: Besappalydners or
enviro ol T I ; S u t ofy.ra .
mat er i Mgnﬁs%géra Y, %P;P?ﬁge{rllzng‘&g% i r%rgtcﬁggeﬁ\gli r%ﬁlrrdélﬁtqgfi p%?l uti (?r?tChWISe
whi ch rrylybeerigstibh edmeyhed@) ng hs?érﬁi}fe@@!tﬁﬂ]dusdr?@ BDefzatttich méthot or a
environnmental | y- friendly; (3) sinplifying the technol ogical process,

and r eraontiguetrepohanctigation methodt ank- storing, rectifying,
recovering, drying nethyl chloride and the |iKke;

The cationic polymerization of the present invention is conducted at a
temperature ranging from -120°C to 50°C, preferably from -90°C to 35°C, more
preferably from -75C to 15°C.

The polymerization time is a function of factors, such as monomer conversion,
polymerization conditions and production efficiency, etc. The time for the
cationic polymerization process according to the present invention is from 0.1

min to 120 min.

The cationic polymerization process and procedures are characterized in
polymerising the vinyl monomers in an aqueous reaction medium with the
initiating system of the present invention, wherein the polymerization system

exhibits a homogeneously dispersed state.

The cationic polymerization process and procedures are further characterized in
the cationic polymerization of vinyl monomers in an aqueous medium with the
initiating system of the present invention, wherein the halogenated hydrocarbon
organic medium may be not involved therein, and the reaction system exhibits a

homogeneously dispersed state.

The cationic polymerization process and procedures are further characterized in
polymerising vinyl monomers in a reaction medium which is totally water using

the initiating system of the present invention, wherein the reaction system
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(4) avoiding the correspondi ng expenditure on construction and
operation, decreasing the equipnment investnents, conserving energy
and reducing the consunption; and (5) elimnating the phenonena of

sever e exhibdisi ®hoalo gdreernly pifepérsedagtats.ng during the _
post-treatnment, and the environnental pollution resulted by the tail

gas; 4. produci ng a greater amount of products in the equipnent
amount, a

havi | b ' th f eedi

the pol JHErDSHERHZE HORREr e 1 B PErS Yo HRALL 41T 58 REREHERd in the
the pr élﬁfblﬁ{lf b ERGY e d éosﬁﬁ%‘ge Realchsr OBIL egt tﬁ?bﬁfe‘iil‘é%' Q‘%FHB? after
production cost from anot he ‘aspect ymerizing at a pro

lncreadﬁﬂnpgbneeusmtrrm@ amrmr}@hgre (e. g -60 ), to reduce the
burden of the refrigeration system to decrease the cold source

consunption and to reduce the energy consunption and nateri al
oo he EA Bt el SRS bsblor BB P Wirarus
hormogengopsh¥e dlieP BroRL P sy HIBGCHRALF ARV TBRLES! WHIcRYR! @¥ferent from the

prior art.

In the cationic polymerization process of the present invention, the polymer
particles in the reaction system are homogeneously and stably dispersed, and not
easy to agglomerate. The monomer conversion, the molecular weight and
molecular weight distribution of the polymers obtained can be adjusted within a
large scope. The polymerization proceeds rapidly with a high reaction efficiency,

and the conversion may achieve as high as 80% within 1 h.

The present polymerization process with the dispersant, which is different from
the prior art, not only can achieve the homogeneously dispersed polymerization
system having fine particles with a particle size ranging from 1 gm to 3,000 ym,
but also is advantageous to increase the mass transfer and heat transfer in the
polymerization system, or even can achieve the effect of increasing monomer
conversion and molecular weight of the polymer products, and of mediating the
molecular weight distribution of the polymer products. The process of the present
invention can enable the polymerization system to show a homogeneously
dispersed state, even under the circumstance of increasing the polymer
concentration or polymerization temperature, and can achieve the objects of
increasing the production efficiency and reducing the energy consumption at the
same time. The process of the present invention can also increase the production
efficiency of the equipment and reduce the product cost by further increasing the
monomer concentration and the monomer conversion during polymerization. In
particular, as compared with the currently industrial polymerization

technological process at a temperature of -100°C, the technique of the present
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changi ng the pol ynmeri zation process, overcom ng the shortcom ngs and
probl ens of the current solution polynerization process, increasing
the heat and mass transfer effects, inproving the product quality,
and increasing the nononer polynerization conversion rate and product

efficiepoy. ti%lﬁdc%n atcﬂ?(?\perngﬁiéﬂgoﬁﬁ't\éﬁgg'lfﬁiﬁ P Hdlb@ﬂla&'\@efﬁ?‘h'ﬁnhfgh as 6X
pol ynerization of viny noners in a totafly aqueous nedi um

oni t ti np0t be hghatent pslyanadeati amkempeyatnge afd 60&T| Rbng sy atitkvante object
i solating and recovering system and saving the | and occupation and
const r uek SHANERIESE regfuCiHg COBPYIBPHOEI ng equi pnents at the sane
time, avoiding the correspondi ng technol ogi cal process, reducing the

mat eri al consunption and energy consunption and savi ng the production

cost. Erasppesent hihveneiantprapiddscainl @@ondmichlsdnditedybyo-tbeduct fprocess
foll owi ng exanpl es, bhut the scopes or inplenenting methods thereo i
are notc3dpabile & ipjtiating dhewptiegic pelymerizativswwihyinslarpnesmersia a reaction

m cr ost e rs t p . C ] re e
comon @é@i}%ﬁc a&ﬁ#gﬁﬁi@i nngeg 2& , ?ljllé/g? ﬁl}rﬁ%ﬁ%ﬂ %gSt? hg %ﬁ%@r v@ﬁé:tgg ot
nol ecul grfe-pRifdthed ebahanaitefig@e, ADteGha Lewdhhcidaad anherblaradditvie,
wei ght and nol ecul ar wei ght distribution of the product wth Gel

Per neat WHarAr Gieatnot pEphmaceHs) audiierlbe addedwer ghater ds rusgelease Hice tnitiator

ai st i BareaiF B Bugradtiol) Rl bt iR SifBfupdf 2BYsontrolling
Weasureﬂh%n?olﬁnéﬁdﬁ@he@brﬂiiti@nb,elﬁm@rpﬂﬂyﬁ%roﬁro%ﬁ@ts Waetieg m low, medium or
tetrahydrofuran is used as the nobile phase having a flow rate._ of

: R | . 1
nL/ mi n.higgzmedgaulase wehghie canrbe synthesized.c bp dyticulare dhpytechaigits vy the

of tho BSFCHE HREOf €af el st ) SIpRL TR ARSI AR B ks wp
cont enttgoibdine 1 POl §frewhich & aeawse?iss:a?peﬁbrhd\m piiberat an@D&t& coses the

used as the solvent; and tetranethy ane (TM5) 1s the internal .

st andari@chegmhiitfiqulay of loenpelegulpe wight o€thepodymes progdugisdherin.

0.26g of Nad, 0.1g of sorbitan
The polymerization process of the present invention not only can simplify the
polymerization process and procedures, but also can reduce the cost. Water i1s
used as the reaction medium, and as such is environmentally-friendly and has an
appreciable commercial application prospect. Taking the production of butyl
rubber as an example, the improved technological process can be briefly
described by Fig.1 with using one embodiment of the present invention. As
compared with the current corresponding polymerization technique, the present
invention greatly simplifies the technological process, minimizes the use of
solvents, recovery system and equipment, and even needs no halogenated alkane
and leaves out the use of organic solvents, so as to notably reduce the equipment

amount, increase the production efficiency and reduce the production cost.

The present invention has the following prominent advantages:
1. The conventional Lewis acid may be used in the cationic polymerization
process conducted in an aqueous reaction medium or even a reaction medium
which is totally water.

2. The aqueous reaction medium may behave better dispersion system and
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nonool eat e and i sobutene were added into the polynerization reactor,
wherein the total volunme was 35 nlL; water in the reaction nedi umwas
in a volume fraction of 100% and IB in the reaction systemwas in a
concentration of 5 nol/L. The initiating system sol ution contai ning

ot BB PUSFRY ATGUE) U8 o RO AN BOLARLAacon,
per oxi de: tgo pRemny| bphadbpiinagsosdl|tbi tecrddihd=6Kd Ohdinbgbntdy4 of. Erperature

was added to initiate the palynerization and make the nolar ratio of .
ALC13 to THSHebwianiig the polymarizatipofsyshan, aatidHngt fee product quality,

NaOH et ha |0 erni:-nat.e t aglj . e}

NaOH has. AeuEEd OB IRS, ARESibAob R e clftrb L AR U igharge
i sol ating gtﬂmpremlrceﬁgttﬁ@lph@@@@tﬁ@lmeost,he pol ymeri zati on product

cont ai ni ng%wat er was then obtained. Upon air-drying with the

vi brat i on Scrkh teghnalesy difatheonresens quserting, maydshiavedhyisfbsit @hasing

A Cwas o hgEARA B5{raciBoRS W IREERY SR BEdHEY Chldidl s che
water, 5g follos¥ i ,adl:aaﬁgg@jusj\_lam, 0. 29 _of sorbitan rmno_ol eate,
i soprene (I P) and isobutene were added into the polynerization

reactor, wherd) rrephecingt helohiydiaearhensaphich avgt apt pwdeonmentadly-friendly

Cyatemvas. i Aid EEReailvE¥Rin CBead 25 Sy Rl "mitd 57 olafE 1 s o
to TB was 0. @88ude thédest dheaw trhateri¥ds eoniderMily;t he initiating
system sol uti on contai ning water, diphenylether, and Al C13 (the nol ar

ratio of w at(é):elanprating dheeenvispumenial pplintipm which way d¢dsesulted by

initiate the | zatli h lar ratio . A or T .
be 3. ax10- 3: £o0R PRISERR nSAto RO ub FufthL Ak SAEOnaERlL Tgfehaly;
term nation {8y fesilifyiggt RNtediclo i‘tﬁllsgﬂﬁ:e%& tahels @e b viRx@nidlee chemical
The copolynmer yield was 70% M was I.3x105; Ma was 3.2; and the IP
content was ON9tsnof genkesipsing, Zeptifdngempepvating, eryingouethyt ehlomde and
of LiC1, O. 2?9 ggﬁel_\lad, i sobutene (TB), 0.1g of sorbitan nonool eate

and 0.005g o & Um dodecyl sulfate were added into the

pol yneri zat i gn) a®aidiag, thehwireddpdntient @ikpendure®nv@snsifuditon Wad ®peration,
phase in the reaction nmediumwas in a volunme fraction of 100% and
[1B] =3.9 noldecreagamgrthe equipment investments, conserving energy and reducing
the consumption; and
(5) eliminating the phenomena of severe corrosion of the equipment
producing during the post-treatment, and the environmental pollution
resulted by the tail gas;
4. producing a greater amount of products in the equipment having the same
volume by increasing the monomer feeding amount and the polymer amount
in the polymerization system, so as to increcase the production efficiency, and
to achieve the object of reducing the production cost from another aspect;
5. polymerizing at a properly increased polymerization temperature (e.g. -60
C), to reduce the burden of the refrigeration system, to decrease the cold
source consumption and to reduce the energy consumption and material
consumption;
6. under the conditions of using alkanes or cycloalkanes as the organic
solvent in the aqueous reaction medium, obtaining a

homogeneously-dispersed  non-homogeneous  polymerization  system,
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the stirring condition, the initiating system containing water,

p-di cunyl acetate, diphenylether and A Cl13 (the nolar ratio of

wat er : p-di cunyl acetate: diphenylether: A Cl13=7 .4x1C13: |x10-4:1: 1)
was added to initiate the polynerization and make the nolar ratio of

A1C13 to T .3.8%10-4:.1. The .pol yoeri zat i t. i bt .

i | kwhi t e ‘ﬁ?ﬁ@é‘g%eﬁﬁesllip%?’%%@f@g"d{ AEE88 L RSB B dibAlings and
pol yner i zgiroblemt N RS Bafent @oldtesNipddy el ARbPpEdcdsk Eaidrensindette: heat
the same as those in Exanple 1. The polyner yield was 24% M", was
2.1x105; adl massvigansex effseippimprovingathee ppedugtuqealaty, -ssoicinargasing the
3.8g of LiCl. Q. 2 f NaCl..0Q. 29 of sorbitan nool eate, . 0. 01 f

cetyl tri dEPRgTRhAlsmT AN Gerderatt B e BRI RN arhe

pol ynmeri zat i QRe " pasdedit . iNatRIM fNEIlERE athe/ Gt atiEhivapoPPmetizavidhelof vinyl
phase in the reaction nediumwas in a volunme fraction of 100% and

[M =5.8 robnomepdsr attiedaldyiaquosgscoeditingrpmitiing the isalveny stpsagentank,
containin orthocrel?%. ig%ht%al e gt.he{,.water and ALC13 (the m)lcgr .
ratio of WHYUIE A HOLRIRE PYSRIh AR dSRIATNE ADE OOV SRS SYSTHimy i saying
was added the Mﬁd'@é&oﬁdt%rpoéﬂdfeédﬂs%fd&{b@%v@ﬁﬁeh&e JfoltRE EdfreSpOhding
AlC13 to 113 be 5 X 10-3:1. The polynerization systemexhibited a )
honogeneousjuypaicaperatedhst aame Mmer avondmgftheheopsispandingattechnolagical

met hods for_term nation aa}d}3 post - 1 reat ment ﬁere itMIge same as thosz. i n d
Exanpl e 1.pr‘1)ﬁﬁsst’rD’FFéjIr’rl§Pn§o eSS S EISKIEPHBY, 2R GRSy SREGRIPIGR an
M/ M was s3vbng Bl pRd@udidh cast enperature of -60C, water, 5g of LiCl,
0.26g of NaCl,” 0.12g of sorbitan nonool eate, isobutene and isoprene

were added into the polynerization reactor, wherein the total vol une
was 35 Ei; ﬁt er phase in the reaction nediumwas in a vol une
fracti % TB in the reaction systemwas in a concentration of

5 mol / LTh@Rfeddif APPIacatich !i@_inﬁ_stlrﬁ’tea%g Bhwesol b Wink éxaﬁl?gg, Biktethe scopes

stirring condition, the initiating system containing wa

N, N- di nest hgplesnentimg decthods Ahardf (arbaotdimrteddry thoexamples.

N, N- di mret hyl acetam de: A1C13=2x10-3:0.7:1) was added to initiate the
pol yneri zati on and nake the nolar ratio of A1Cl3 to 1B be 6x10-3: 1.

After ZnmReoffollB®/iRg! ¥XAMFARS] Qhe hhiRroRThOdTe§ PhrdiBEMroabE OthéNsblymer
post-treatment were The sane as those in Ex_anPI e 1. The . _
pol ynerproduictars othasurgd dlydthgaco@ogn kechniesl sneansoa; thvbartwas. Masuring
and IP was_in.a content of 2.J[m)l% . .
the number average molécular weight, weight average molecular weight, peak
molecular weight and molecular weight distribution of the product with Gel
Permeation Chromatograph (GPC).The molecular weight is represented by the
welght average molecular weight (M,,); the molecular weight distribution is
represented by the distribution index (M,/M,); the measurement is conducted at a
temperature of 25°C, wherein tetrahydrofuran is used as the mobile phase having
a flow rate of 1 mL/min. XSZ-HS;-type phase contrast microscope produced by
Chongging Optical Instrument Factory is used to observe microscopic
morphology of the polymerization system. The microstructure and composition
content of the polymers are measured by '"H-NMR, wherein CDCl; is used as the

solvent; and tetramethylsilane (TMS) is the internal standard.

Example 1
At a temperature of -60°C, water, 5Sg of LiCl, 0.26g of NaCl, 0.1g of sorbitan

monooleate and isobutene were added into the polymerization reactor, wherein
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Exanple 6 At a tenperature of -60C, water, 5g of LiCl, 0.26g of NaCl,
0. 1g of sorbitan nonool eate and isobutene were added into the

pol yneri zation reactor, wherein the total volune was 35 ni; water
phase in the reaction nmediumwas in a volune fraction of 100% and TB

in the ' i rati e

oli ol SRRy GHIRE RAE S, Py SROECTh e, Shlo xPdiam, RS Sh A Volume
di phenyfrettion afdlN%1iand 1B iWlthe feattionobyswahewas in a concentration of 5
di phenyl et her: A1C13, 3 x10-3:4:1) was added to initiate the

pol ymer m@d{li ol endnitiating 1systesn agolibivno contanmy waterB thphsayb-rdosphorus

After 5_mien, of t:h rization, .the. jrethods term natign_ and..
post -t ralRisn SERaPBRITER AR inst O EAA) aRty T hici "o of
pol ynerbvé@éﬂ:@ﬂtﬁﬂﬂﬁ?l—p)’éﬁh 1was 44% &\ﬁﬁie%rﬁjﬂé}%l and Man \ffgﬂﬁ)s horus
3.3. Exanple 7 At a tenperature of -60C 5 g of LiCl, 0.26 g of NaCl,
wat er , sulideaAdCli=foplt sAet x Hhd Op/ ABtwigd sdged te invity the pelyageidationoand

t he pol rization reactor., rei i, the t -3.yol S m; ter
phase | WAKEel Fei b Pt AT Afiet®t 1B B 6 EHD T+ et 1T of ghyreniibfi the
the r eaNLEIOM/&tHah6 M RAsion"was Gadednbr dineRaef the RabBbhlwiRR€in NaOH has a
p- et hyl styrene was in a concentration of 0.36 mol/L. Under the

stirri ngasengereat, athd %ni Aiftari nyatoysvashiognt adagwlgtingt end disphatiyg the

sul f oxi de_an 1C1 t he | ar ,ratio of water.: di phenyl .

Ul foxi BEroRREed pbatenty. BY Rieab Biasertion IHRHieGE ECTHE iney meties abign then
and mk@bﬁaﬁ'ﬁe@.‘)'@Poﬁata'ilﬂdﬁjrinél%ﬁht QhtB WiBrtidh Xd&ednl-antf (&hyirdtidn by
of the reaction, the nmethods for term nation and gos_t-treat merit were

t he sangquesczingsa driedepahyibebutentherodust war themobmingd oibetpaliyeletization

copol yntroqid Vefhaks P Al b 2o oR eid Bty WS Ehber at ur e o

-60C, isobutene, water, 7.6g of LiCl, 0.4g of NaCl and 32
Example 2
At a temperature of -60°C, water, Sg of LiCl, 0.26g of NaCl, 0.2g of sorbitan
monooleate, isoprene (IP) and isobutene were added into the polymerization
reactor, wherein the total volume was 40 mL; water phase in the reaction medium
was in a volume fraction of 100%; IB in the reaction system was in a
concentration of 5.8 mol/L; and the molar ratio of IP to IB was 0.006:1. Under
the stirring condition, the initiating system solution containing water,
diphenylether, and AlCl, (the molar ratio of
water:diphenylether:AlCl;=4.47x10%:4:1) was added to initiate the
polymerization and make the molar ratio of AICl; to IB be 3.8x107%:1. After 10
min of the polymerization, the methods for termination and post-treatment were
the same as those in Example 1. The copolymer yield was 70%; M,, was 1.3x10’;
M. /M, was 3.2; and the IP content was 0.9 mol%.

Example 3

At a temperature of -60°C, water, 5g of LiCl, 0.26g of NaCl, isobutene (IB), 0.1g
of sorbitan monooleate and 0.005g of sodium dodecyl sulfate were added into the
polymerization reactor, wherein the total volume was 30 mL; water phase in the

reaction medium was in a volume fraction of 100%; and [IB] =3.9 mol/L. Under
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0.5nL of oleic acid were added into the polynerization reactor,
wherein the total volune was 36 nL; water in the reaction nedi um was
in a content of 100% and TB in the reaction systemwas in a
concentration of 1.9 nol/L. Under the stirring condition, the

o SR BT P, AR A A 8 RIS v
used afdlphehgldtﬁeﬂepmd ed Alcm 7 daye tOmt)mftl atr@ubhe ool yrmtez@tdmznyl
and nake the nolar ratio of AIClS o, TB bg 011:1. After 5 mn

t he pol3gesatiezdiphsnylether:AdHods. 4f’<d|0 tbxiernak ilon wae pededt rt@atmﬂﬂte the

vas 7. SIS IEARG AL RS WP, e YRS OO TG, By BF 845 1. The

i sobut ghslyny@iition - sggtﬁh bkkbitddl 49 refllk Wade Qfﬁﬂn@%&ﬂadﬁslﬁodlﬁpémd state.
e

nonool eate were added into the polynerization rea wherein the
total oftghe Jvasning of; thet @plm@matlnm héhe eapeihodsneforurenagnation and

vol une of. . 100% d | t he actl n,systemwas. in

vol e ASASHATSL JOne 0ok s AL SERRE 1 ARSI e was 249
initi atMngwgygtm(gforgr@M o \Weh€R.4.di phenyl et her, benzyl chloride

and Al C13 (the nolar rati o of water: di phenyl et her: benzyl

chl ori de: A1C13. 5x10- 3: 8: 2. 5x104: 1) was added, and used after being
depomtgd fo?ﬁz days to initiate the polynerization and nmake the
mol ar r&t9'8P A1C13 to TB be 0.005:1. After 3 mn of the

pol ynmerAzat iedfiperat@rem®f hACT efatker Bigrabl AN, PO SIf Na€d Mﬁg JfeEérbitan
the sanme as those in Exanple 1. The pol ynmer yiel d was 420/ MW was

3. 8x105noandlawe, \Q@ng Qf cayaln@meulwlAanﬁnoemrbtqmgieoﬂndsm@bmwmwere
of TB np r naueousslutLo cont.a 3%L|

and 1. SHRERE i e b Tineliatied FERAST o MohetS dBolbiRL ot s ey m

wat er pRage phusene RALIACERdNNBRAMINRAs 1R @v‘é@ﬂlﬂﬁefrﬁéﬁéhldfnl@(ﬂ%loﬁfé {IB]
and TB in the polynerization systemwas in a concentration of 5.

mol / L. #§.8emobdhogbislsus ke nstiring  eondition, | she n@l@gt@ngrrsym| mmqunmg

t h th 3 (Lh |
ai phenytURRGRaE v Bhufie sefied, tafenath A3 fhe!Bidhe ratio of water
pol ynerdrll@ééx@ﬁoﬁ?ﬂtmi@ cltiér: APCR= 3] 6391‘10@1@331} GvdP ddded tlenﬁ1é{e the

After 10 min of the polynerization, the nmethods for term nation and

post - t Rsdymarizatiome ande 1sake the males eratio IBfam"‘d(Hz; 1to TBebgobyrdP :1. The
yield vva Az Mon'® systgmsé}%l(%%n (P a hom(\)'\g’agneously IEZIXSPrEr%sed $tate. After 1 min of

ymer
the polymerization, the methods for termination and post-treatment were the

same as those in Example 1. The monomer conversion rate was 48%; M, was
1.9x10°%; and M,/M, was 3.6.

Example 5

At a temperature of -60°C, water, 5g of LiCl, 0.26g of NaCl, 0.12g of sorbitan
monooleate, isobutene and isoprene were added into the polymerization reactor,
wherein the total volume was 35 mL; water phase in the reaction medium was in
a volume fraction of 100%; IB in the reaction system was in a concentration of 5
mol/L; and the molar ratio of IP to IB was 0.017:1. Under the stirring condition,
the initiating system containing water, N,N-dimethyl acetamide and AICI; (the
molar ratio of water: N,N-dimethyl acetamide:A1C13=2xl0'3:0.7:1) was added to
initiate the polymerization and make the molar ratio of AlCl; to IB be 6x107:1,

After 2 min of the polymerization, the methods for termination and
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At a tenperature of -60C, 5 g of LiCl, 0.26 g of NaCl, water,

n- hexane, isobutene, and p-nethylstyrene (Mst) were added into the
pol yneri zation reactor, wherein the total volune was 42 ni; water
phase in the reaction nmediumwas in a volune fraction of 48%

yst em iRiebdndu OEhTRug SEREA e day bR 15 The Ryhach 7100 Poduct
in a coyietdtwas 60000, Owhs UKLO*TRE, /M) tiagtd, sgaﬁaqpema@cmt@benf@u of 2.1
wat er, tributyl phosphl te, diphenyl sulfoxide and ALCl3 (the nol ar

rati o oMOlN&.er:tributyl phosphite:di phenyl sul foxide: ALC13=
0.2:0.02:1:1) was added to initiate the polynerization and nmake the
nolar ratio of AIC13 to IB be 1 x10-2:1. After 2 mn of the reaction,
t he netEg&l;sl fo&p term nati on and post-treatnent were the sanme as those
in Exa ]1) The copol ynerization product ﬁ_}il eld was 58% M', was

1. 1x10 talnbﬁwaevﬁyr@oj -8 e twgles: ﬁgenﬁ Lii xl@e%g)mfl Makil, Mabg ofnseditan

per cent 0/ Exa 2 At_ate ter

et et hobtihe SR en i STREANHE RoS ot i Loy igaein
pol ymerghgabtflnv61e@ed Yas INETS Watdiephfledin ihe! réaBtivAMARiuth, wiRIEh volume
phase in the reaction mediumwas in a vol ume fraction of 57%

n- hexarféae\ta@m@if d 00 umsdf Bcimi e otaddon sirstoins viast Ene pnnt:mtratlon of 5

reacti on S concentr Under t

St i dgolinaCideE o STkl SoRBibR0 Bk byl sysiibcponiaing water,
tri Dheruﬁ?ﬁbﬁﬂéiheﬁ and A4§13 (theel(mgl ar ragh® of molar ratio of
wat er tri phenyl phosphi ne: A1C]13=0.02:0.01:0.94:1) was added to

initi at\éatdﬁailpbbpyb?th@ﬁﬁlﬁhs%}wlOmkleli weasnailded rtat inatiate fhap®@lymergation

be 1.0 i { t ted. .Th
5 oo it O BTG4 SO il
hﬁarli’?atfén heeBE{REsUfdt t@fmlﬁ%n %Hegﬁostﬁrgaﬂhfleﬂ{' were theSadhe as

of NaC i sobut ene and n-hexane were added into the pol ymeri zati on 5
r eact orthomenéixamplﬁ 1 ok palyurasizatean pooduct mi@rw %;iMytwes 1.2x107;
reactiaon a volune fraction of 57% and isobutene in the
reacti &PWW M a concentration of 1.5 nol/L. Under the

stirring condition, the initiating system containing water,

triphen |phOSphI ne oxi de and A1Cl13 (the nolar ratio of

wat er : thE¥ging Vphosphl ne oxide: A1C13=0.028:1:1, which was used after

I S R R e R A B T I
of the 156@&&'11%” anﬁﬁﬁn@h?@ﬁ?réﬁ (r t]"ﬁb%b'é%ﬁle@ﬁ%t@@ﬁé pb'l?ﬁlbﬁ%@ho‘ﬁefe%ctor

t he sane as those i'n Exahp he pol ynerizati on product vyi el
68% Mwhersein thg 1ol miummwa\gaﬁ& mlg; water phase in the reaction medmrn was in

a volume fraction of 100%; IB in the reaction system was in a concentration of
5.8 mol/L; and p-methylstyrene was in a concentration of 0.36 mol/L. Under the
stirring condition, the initiating system containing water, diphenyl sulfoxide and
AlCl; (the molar ratio of water:diphenyl sulfoxide: AlCl;=4x107:1:1) was added
to initiate the polymerization and make the molar ratio of AlCl; to IB be 6.0
x10%:1. After 2 min of the reaction, the methods for termination and
post-treatment were the same as those in Example 1. The copolymerization
product yield was 40%; M,, was 8.5x104; and M,/M, was 4.0; p-methylstyrene in

the copolymer had a mass percent of 20%.

Example 8
At a temperature of -60°C, isobutene, water, 7.6g of LiCl, 0.4g of NaCl and
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Exanple 14 At a tenperature of -60C, n-hexane, isobutene, 7.6 g of
LiCl, 0.4 g of NaCl and water were added into the polynerization
reactor, wherein the total volunme was 50 nL; water phase in the
reaction nediumwas in a volune fraction of 63% and isobutene in the

reacti ofy Sypt &M GS a{:fgir 1&/6?8 %ﬁg?ﬁriﬁw ﬁj(l;b ﬁ&@g@%g%@b{r}tﬁega& 'xxﬁ‘letr%ﬁ{ HWtotal

system contai ni hg wa sul ane a ratio

wat ensuléniraser 45188 3rD,; Mter 79 tHe rv@sti el geediuen wist inah @ olnlfent of 100%; and
pol ymeri zati on and rmake the nolar ratio of ALCL3 to TB be 3.

8
x10- 2: 11B AnHbgggapiensystainspes ska@ guIcpmsratian pbr -8 ysekh Wuderotheesfirring

torm nae iR Bcfiiulbrshebf Rt saRtL "W a5 IR S A0 (the
The pol yistai 286 @F WaRFUIph¥h Flethe@a162% SMYOWes: 15. wxd Q8dedndnlibisetasfter
7.7. Exanple 15 At a tenperature of -40C, an aqueous sol ution having

an et hybeilg ¢epaaicdniods/ flays o enitise lge polymergabionesiul maksodeamelanemtio

0.2 g ofcsorhit t.ea .. d i I 4 zat.iqn
reactorot yHSHeR ThEE Bift-dorfiel ad a7 fé R BReHFREch b methods for
nedi um ¢gfihAtianV ahdnpostaehiASnOfweRYthanganéBhs | thdsbein eBghiple 1. The
systems1l. 6 mol /L. Under stirring, the initiating system containing

wat er, Pebtmer/yiedd veas 3hth; Ademmag ¥ e Wb, andr MM .0Fasdtr : bi phenyl

et her: A1C13=1.5 x 10-2:4:1) was added to initiate the polynerization

and make the nolar ratio of ALC13 to TB be 1.0x10-2:1. The

pol yrmer Ezakippe 9syst em exhi bi ted a honpgeneously di spersed state.

After 10 mn of the polynerization, the nmethods 35 for ternination

andI gosAItar@mmmur@e@%—é(h“@ ,Japbutenet ;‘i‘tﬁstél',i ?mﬁgx@f@ﬁGL,ﬂAEmf NeGlrand 0.4g
i % M 2, 2X105; M 33 T .
Y hvent | ohspeo moRRpIEE BRTe R Hlibe o Sictiplify BRAQDR aihsgein the

above. tdedevelumtiwadald nile, wader phags ih hak fdaetibhesRAiumNweaRtinoA volume
shall not be limted to these specific exanples. Wthin the scope

the prefreationneedD08e, anddde inKihe raction: pestgm Wathifnakeonegnisaidon of 3.7

| Pr ovegeahe: 1ilor! IS St RO (ST Sa0 YRl sy’ BohnRRPPGaer,
diphenylether, benzyl chloride and AlCl; (the molar ratio of
water:diphenylether:benzyl chloride:AlCl;=5x107:8:2.5x10™*:1) was added, and
used after being deposited for 7 days to initiate the polymerization and make the
molar ratio of AlCl; to IB be 0.005:1. After 3 min of the polymerization, the
methods for termination and post-treatment were the same as those in Example 1.
The polymer yield was 42%; M,, was 3.8x105; and M,/M, was 2.6.

Example 10

At a temperature of -30°C, 20 mL of IB monomers and 20 mL of an aqueous
solution containing 23% LiCl and 1.2% of NaCl were added into the
polymerization reactor, wherein water phase in the reaction medium was in a
volume fraction of 100%; and IB in the polymerization system was in a
concentration of 5.8 mol/L. After homogeneously mixing, the initiating system
containing water, diphenylether and AICl; (the molar ratio of water:
diphenylether:AlCl;=3x10"%:4:1) was added to initiate the polymerization and
make the molar ratio of AICl; to IB be 1 x10%1. After 10 min of the

polymerization, the methods for termination and post-treatment were the same as
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Claims 1 . A polynerization process for the cationic polynerization,
wherein said pol ynerization process conprises the follow ng steps:
(1) formng a polynerization system conprising the follow ng
ingredients: an initiating systemconsisting of an initiator, a

reci um 1B PR oiSB Ule Wal aR  PP SRHE B L TE A € g,

an optioagll @i spersant; (2) polynerizing the polynerization system
formed in step (1), to obtain a honopol yner of isoolefin nononers or
a copol yner of isoolefin nononers and an optional copol ynerizable
nononer xé T?ﬁgpolynerization process according to claim1, wherein
step (1? gﬁ% I'ses firstly formng an initiating system then m xing

the respltt anterhpeétaitatd oF sEGTEMWgt bfi B90],e0126 EIMN£C], ORtat@f ah-hexane,
copol yneri zabl e nonomers, an aqueous reaction nedi um and an opti onal

di sper skebutere,and pgnetylsiyrene M) seersdaddeshinthehgriplymsiadtian mactor,
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an aqueguslifrciiaefionest 48VANHhaRafetw N e adv SRS &iction of 52%; isobutene
in the reaction system was in a concentration of 1.4 mol/L; and p-methylstyrene
was in a concentration of 0.4 mol/L. The initiating system containing water,
tributyl phosphite. diphenyl sulfoxide and AICl; (the molar ratio of water:tributyl
phosphite:diphenyl sulfoxide:AlCl;= 0.2:0.02:1:1) was added to initiate the
polymerization and make the molar ratio of AlCl; to IB be 1 x10™:1. After 2 min
of the reaction, the methods for termination and post-treatment were the same as
those in Example 1. The copolymerization product yield was 58%; M, was
1.1x10°; and M,/M, was 6.3; p-methylstyrene in the copolymer had a mass
percent of 61%.

Example 12

At a temperature of -60°C, water, 5 g of LiCl, 0.26 g of NaCl, n-hexane and
isobutene (IB) were added into the polymerization reactor, wherein the total
volume was 40 mL; water phase in the reaction medium was in a volume fraction
of 57%; n-hexane was in a volume fraction of 43%; and isobutene in the reaction
system was in a concentration of 1.5 mol/L. Under the stirring condition, the
initiating system containing water, HCI, triphenylphosphine and AICl; (the molar
ratio of water:HCl:triphenylphosphine: AlCl3=0.02:0.01:0.94:1) was added to
initiate the polymerization and make the molar ratio of AICl; to IB be 1.0 x107:1.
After 2 min, the polymerization was terminated. The polymerization product
yvield was 55%; M,, was 4.8x10°%; and M /M, was 4.3.

Example 13
At a temperature of -60°C, water, 5 g of LiCl, 0.26 g of NaCl, isobutene and

n-hexane were added into the polymerization reactor, wherein the total volume
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3. The polynerization process according to claim1 or 2, wherein the
pol yneri zation process is a batchw se polynerization nethod, a

sem -conti nuous pol ynerization nmethod or a continuous pol yneri zation
nmet hod. 4. The pol ymeri zation process according to any of clainms 1-3,
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aqueous _reaction medjum conprises no hal oggenat ed hydr ocar bons.
added to initiate the polymerization and make the molar ratio of AICl; to IB be 5
x107:1. After 0.5 min of the reaction, the methods for termination and
post-treatment were the same as those in Example 1. The polymerization product

yield was 68%; M,, was 4.9%x10% and M,./M, was 2.8.

Example 14

At a temperature of -60°C, n-hexane, isobutene, 7.6 g of LiCl, 0.4 g of NaCl and
water were added into the polymerization reactor, wherein the total volume was
50 mL; water phase in the reaction medium was in a volume fraction of 63%; and
isobutene in the reaction system was in a concentration of 0.46 mol/L. The
initiating system containing water, sulfolane and AICl; (the molar ratio of
water:sulfolane:AlC13=0.05:0.79:1) was added to initiate the polymerization and
make the molar ratio of AICl; to IB be 3.8 x102:1. A homogeneously dispersed
polymerization system was formed under stirring. After 2 min of the
polymerization, the methods for termination and post-treatment were the same as
those in Example 1. The polymerization product yield was 52%; M,, was 5.2x10;
and M./M, was 7.7.

Example 15

At a temperature of -40°C, an aqueous solution having an ethylene glycol mass
fraction of 68 wt.%, isobutene, isooctane and 0.2 g of sorbitan stearate, were
added into the polymerization reactor, wherein the total volume was 57 mL;
water in the reaction medium was in a volume fraction of 22%; and [IB] in the
reaction system=1.6 mol/L. Under stirring, the initiating system containing water,
diphenyl ether and AICl; (the molar ratio of water:biphenyl ether:AlCl;=1.5 x
10%:4:1) was added to initiate the polymerization and make the molar ratio of
AICl; to IB be 1.0x10%1. The polymerization system exhibited a

homogeneously dispersed state. After 10 min of the polymerization, the methods
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6. The polynerization process according to any of clainms 1-5, wherein
t he polynerization system exhibits a honogeneously di spersed state
before, during and/or after polynerization, and the particle size
preferably ranges from1l to 3,000 7. The pol ynerization process

accor di any,: i - r.ej I i QN
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of isoo i n nononers or a copolynmer of isoolefin nononers and
optional copol ynerizabl e nononers, prepared by the polynerization

Processrge (b%gé-ﬂlcgin%%n% & d6L B elavbtated by means of the specific examples

above. However, it shall be understood that the present invention shall not be

limited to these specific examples. Within the scope of the present invention,
those skilled in the art can make various improvements, but these improvements

obviously fall within the scope of the disclosure of the present invention.
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Claims

1. A polymerization process for the cationic polymerization, wherein said
polymerization process comprises the following steps:
(1) forming a polymerization system comprising the following ingredients:
an initiating system consisting of an initiator, an additive, a Lewis acid
and an optional diluent;
an aqueous reaction mediurm;
isoolefin monomers and optional copolymerizable monomers; and
an optional dispersant;
(2) polymerizing the polymerization system formed in step (1), to obtain a
homopolymer of isoolefin monomers or a copolymer of isoolefin monomers
and an optional copolymerizable monomer.
2. The polymerization process according to claim 1, wherein step (1) comprises
firstly forming an initiating system, then mixing the resultant initiating system with
1soolefin monomers, optional copolymerizable monomers, an aqueous reaction
medium and an optional dispersant; or mixing one or more selected from the group
consisting of an initiator, an additive, a Lewis acid and an optional diluent directly
with isoolefin monomers, optional copolymerizable monomers, an aqueous
reaction medium and an optional dispersant.
3. The polymerization process according to claim 1 or 2, wherein the
polymerization process is a batchwise polymerization method, a semi-continuous
polymerization method or a continuous polymerization method.
4. The polymerization process according to any of claims 1-3, wherein the
isoolefin monomer is selected from the compounds having the following structural
formula
CH,=CR'R’
wherein R' represents H or C;-Cyq alkyl, preferably methyl; R, represents C;-Cp
alkyl or C;-C;q cycloalkyl; and/or
the copolymerizable monomer is selected from the group consisting of conjugated
or non-conjugated C,-C,, diolefins, vinyl aromatic compounds and combinations
of conjugated or non-conjugated C4-C,q diolefins with vinyl aromatic compounds.

5. The polymerization process according to any of claims 1-4, wherein the aqueous
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reaction medium comprises no halogenated hydrocarbons.

6. The polymerization process according to any of claims 1-5, wherein the
polymerization system exhibits a homogeneously dispersed state before, during
and/or after polymerization, and the particle size preferably ranges from 1 to 3,000
pim.

7. The polymerization process according to any of claims 1-6, wherein the
polymerization is conducted at a temperature ranging from -100°CO to 50°C,
preferably from -85°C to 35°C, more preferably from -75°C to 15°C.

8. A homopolymer of isoolefin monomers or a copolymer of isoolefin monomers
and optional copolymerizable monomers, prepared by the polymerization process

according to any of claims 1-10.
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