PATENT SPECI FI CATION  (11) 1538633 (21) Application No. 27291/77 (22)

Filed 29 June 1977 (31) Convention Application No. 51/077 300

9) (32) Filed 29 June 1976 in- (33) Japan (JP) (44) Corrpl ete Specification

publi shed 24 Jan. 1979. (51). INT CL[err]: COBF 10/02, 2/02 (52) Index at

acceptance C3P, LA (72) Invent of s SETSUO. NAKAI , SHI NI H RO KI TA, FUM O

~ HIKI -and MASAYUKI SHI M ZU. (54) PROCESS FOR THE H GH PRESSURE P OF
"POLYETHYLENE. (‘71)- W SUM TOVD. CHEM €AL reaction zone process tHhus

- have to be those COWANY, LIM TED,: of 15, Kitahama- WhICh are active (i.e

6{f/g) aa'?l ?Ee g?aﬁe@@%&ﬁfﬁn g?g ze Cm mt: g\?\s of

-Japa% lo. he. .99 on 75 © do hereby declare 't he
ﬁngﬁs o HJ" nfzb{/ %%)7 116339 721 297

i nvergs o h~ pr &ssur e.. polyrrE(rls) P e pray

~ that CDp g)efrﬁedeml 56 maﬂo“t us, -et hyl ene using j, MO\ eactor,

| the~oQl 3 aﬂ&( |ch it is to be per---initiaf{R:SRe @@ N\ have its

v(m:f (Mmplét@Sﬁ%ﬁ'icauoh uhiRhdd4trhs YbRy 1 y descrl bed B T \ erature
at hesitt v ¢tz cesehidazf 2/0mxi.mum =~ 55° by t'he fol'l-ow\ NS :.' - :

Ceffidh NGY) Mdextd abdbblah@lCIP (LAS MEASYre I.nvention

rel at es (72) Iavemae SEESUOINAKAL, 20 KifTaet hyl ene. po
pol yneri zi ng rmnonﬂBMIIﬂImrHBiIrangASﬂYéﬂﬁ S}Mﬂle of .
and second aut ocl-ave reacti.on zones Now, we have. found that “when the
~ poly- arranged |MBRO@ESSFORTHEmGHPRESSUREPROQWerHﬂFon terrperature is
| ess than the opti-"~60 The prc?(%é@’lﬁrwmed by: t he invention can

one, and_ i rrespect | ve of ‘the t of 15 be® used f %)I "Fe“ zing et hyI ene
by the, 0,"‘ F’ %P? eriﬁfh %{ :% “hi gh
pressure5- .iﬁghlhﬂklﬂ'dﬁkae Ja J‘%orhorﬁasmonrﬁm Q’E@Ett -| osgi ng

equat i: onpopmh’ iged lﬁlﬂd’ ! .hﬁsfrblapml Wdr inithgy conrM t h_ ot her

- conpnareds d%l‘eethh oy n, for which - In any" h’Eh P pfg
§ P T I R

Pol yet hyI"’édrl?ge ed%d

pol yet hy kg es ndHculdty € Mémpfatutd & maitlﬂbmxb&rm&ﬁuﬁl

wher ei-n Ryrtlﬁfblhﬁ asetqnms-t-ant (1 QSMCY as %M‘ﬁaeséasmes@ tl!eypes of

pol yetohy| é¥he pagsent BFB'_EM'P‘P elatesip dl ““'i“%e' mmr T‘?YEFﬁe P@Wp%‘?’ét@re 5

cl assi fi AP THAS -e_ %g:ﬁ e {hktg(),,hm%ewiu i s-the
~activati Qaangéaeif,g&,eg) the p y 25 senemd € Gemiperdture iE dbs gé0 density
pol.y- rrer’rhzatocmpfovxédchynbnm(maw a| ei)um E@e,lﬂdtlm fethe Wl@‘ oft hese,

| ow disnsbe f  eRoAFCEA; thSn ‘fﬁ egd‘%!’o%t‘]"mflyr eacti on,

has a de(; f f ANd 0 is the mean

. residenc IS&r Cdsnotioniiesd tg emyu}neand S WI deI y aned as a film of:

- et hyl enecopnlymtts r-eact.or (sec) ~and in packaquﬁg' Etgse purposes it is
When he PY ‘F“Fz‘atl? e '@F’éﬁb is 30 neces ry that the | owdensity

pol yet hyﬁ%n ARl DIE oileic AT GtBrefOR i e fﬂ'&hﬁn@f(wd? ﬁéw"ent

optical [Mhepditakiagpe saflpaymrymareushﬂ muhtK)at'fBr nsef
i ncreaseslamﬁtd'ub &FM%MNMW&M 5& E‘an

°f1hﬁe?11§ase in
pol yn2¥ i 358 ‘;%?:W“g‘ "%"?% ‘ﬁ&ﬁ‘ e 1,208, 120
- accor dan ;ag% &fgogu,r,vq | Ridie) Qi ' medh fesideh qmd fy Process

for prodmkmg/dmownd xflwddely ccSaseqrﬂhlwﬁetthnmmatm)on tem 35 density

I hla%%é‘ SREB] SenPRRIEy (S
L e airg @‘Eér bR o U B o e

effici en@matt S hesdl cg@ma@ dmici-asreeﬁi pbl@.ﬁﬁﬁitﬁhumpmmsl ng B two-
again. .- Patent Specxﬁcatlon No ,208,120 Fordanse, avit b egiye “thi
(M &W FEeLe B pol yneri zed

procegss sed“e enz . e e
inth f|atr§1 Eégﬁfm"h 'ﬁm g e fhkenClo@id Ghar [t dlcier sarily be
| ow becauémes &(diffedent m&amﬁﬁaﬁmpmt\twrrpgﬁmt ure than that ‘in"the ofgo he
rel atrveyoqe@wclarvemqrdn Sl __a@ﬂg!_e_ft%‘é’ g!’erl@%\mmemmPWer to -

] 0

produ I“q ) Tefgtian ol
pol yet yls@aﬂ dnlYoneli erd S Ipkodt Nerst€iefidtion TzoeN i tiator is

used 85dp1s:qpemlyemneremingm | - dekitatile.  résnlt pbraio reminni anvinitia@r Ge tusedi tgs reaches
a maxi rmmopmlest mentioned sbove. - In “performing whose. activity réachies’ 'a maximum at the -
this process, it is usual to keep the reaction ' temperatures employed. That ' this might be
45 temperature in the first reaction zone at a . 0. can be seen from the above equation,
~ temperature as low as 130°C to 200°C. = Wherein u-is propomonal to the exponentnal
The - initiators used in the known two “of T" '

-




this process, it is usual to keep the reaction tenperatures enployed. That
this mght be 45 tenperature in the first reaction zone at a so can be
seen from the above equation, tenperature as |ow as 130[err]C to

200[erHHc— wherein [err] is proportional to-the exponent i al The
initiators used in the khown two of T[err]. _ .

90 _j-.'2_S_i nce the initiator efficiency. is |low, the the Ilne connectlng _
the fikst reactor with the 65 relative ,amount of |n|t|ator requited is -
| ar g'e.second "As a consequence thelssggggventlonal tvvo- , T‘he vnl:m}; N
ratiao the fi° rst second zc ae ~ZONE . PFOGESS |

. %ugat&oeﬁ,’heacy Btltm;llthne thPab““—t%%"‘“"ﬂ?

S prefer"ﬁly - R
J -ftnhiﬁamdequmd,ﬁd@"ﬁ‘b i Mm&&eﬁmm@mn& of

uneconom ca1

thC

: the' draw
in ini t i at50r Fovl ded paedipcess forth
be obtai ned; aﬂ’ﬁﬁﬁsﬁdf ef&eﬁ ﬁ%&wﬂ’ﬁ Fsst“°
The ‘| arger: ttyioviaaa u@;q@ﬁtor 903@“”?
arranged:in: wnpresls;i._. PR
par tii cu- tﬂoc‘é’g%

pol ymeri zi'ng Gh e , ﬁ‘x‘p ) the flrst zongythrough
two cons¢rdﬁdsratfeedmdetgd d’&& “Egpgﬁg ‘Joiymt larth¢ rization. &S,
e ke y WAL o e Rogblios
monomer in thE 1,,5&&:12&&1@ _etrhteﬂ_l.ettgﬁrlrzaaa Odnda.cht thisfwag b :w‘g al /g is -
presence of amaionme : BT t\mange fcgehet"m cﬁ‘m' eold -

preferably: use@ea‘_ P“’%gn ma §§ ;m h&{,ﬁ@l ?Si éﬂﬁatbeswttl 1851

heating t @ r dhdlalteSs heipagufechigent ﬂgwfmc mpt :
pol yer i zat i Ofia. the S sansiche. Yolyme 0 4 (Fimeds! geat repi _ =
the second zorfisti ﬂzcctnﬁeme G mmtm@@e@ﬁ g‘ﬂgﬁm

" aut ot her ng they _ time i mc*aom:h 90 -
wher i 'n t he pdsk 288 - th%ngh{s&n 2adames_tdocshers| $°at io of
t he ‘gener at hed s_lnsn %ﬂ ﬂﬁ thednfal® opematigm tto fbe Regsibles. zones

_thQﬁbHJ r %m&vie{‘m

bemngltdW"d”_is Sille.
ar r angeftenty, of a3 b ﬂ° metﬁbsezmmctheed 95
reaction. te&ny turﬁnonﬂﬁed ot&shetbs\ n§uls,&t,zzjitjz,loallelssyofl:innezﬂl!lewlt)-r eact i Qn '
ound ﬂhabovwleq'h q,ae t Blwwppes tigs yopme
reaction zone. proportional -t mnMSlgEIe Chi o&e o’ﬁm&we 90 -
When this . p oc«?? “E,Z“‘Eyf éfCH hrg"eﬂtﬁtscm on o?’ﬂ,c@g aﬁlzpndpeb@ums Qfoéoo
short for allt oy xl%oi,{&uﬁit‘:;ms|det§,teﬂlp!to of aﬂmmprtheamkmemf the. mc%ﬁe%l e
ol

operation to; bmmm’s'F wufa aandﬂheeﬁqdl%"reé’ﬁ a{ﬁﬂ o
VWi | e not. wi sh-BY °° géogg?rg%p zatelm i g fwhicBG@re. i Ng

to be bound45)y 1@ With . ammieethﬁ@‘s hogerarer ntthe heatcthnhéPPn'c df ng
reactants can hr a&t bbﬂnalethzleﬁ aa tts aﬁmg,wlemnhe upper figitdy 5 POt ur e
fromthe first izoorepsiRiei Rl eratigjafilon - ﬂ{e clefiti lrvétit, the
efficiency is “l‘fm Ho 2B 0! eoiirodctse et@ et taartelfed © e
nean r.esi derhge {TBradiking the iop, anap ctios Qoﬁéﬁ)lmlngathea&ame Osa‘hﬁﬂﬁ't“tt"rtg

et hyl ene gas i nclivheeamalmmbh . T AL inlees. det er i ned. LUpco opal | y
because it 35 - oftind -m ak&ﬁ&o%igp%whﬁr é¥hefﬂ°r§$s %&g 2 '.'fegdtﬁ% tﬂ@ "
chiefly upon th%' i@&f&mﬁnabuﬁel Roly E O e B&irﬁa@emmanﬁwmarmunt o
of o sef n{emu@etsoeﬂtcmeamtﬁf%n“ﬂaﬁ‘é’“ Ration$) dn Ofrder t0. m@m m ,F. _lw_

requi red.for pr oelecrion rrgned HTRIA: 3 _Ik%e using - ahnlpblmmbpe hyving: tg:i?ild T PR e e

reaction zones %‘PF’% P Btk ay afaf-  DE b stk cet gﬁ Baranged

rate of ‘mononer . g daihs foPihe Gizondsl rst rea t ezmu-" '_

si deri ng t hes{ eedProaisascanbe apiiy E“@ e 7 reactlondzwg L J:ttt L
O D Lonkd 1Skt Ut S9CH. aRjRBZEs %"‘ﬁzh g}s,&aeanf or '-

or nore feed ,mve@ghemvcnt_mn S
each of" the et hyPE} ) @pahﬁioi'lpnte(yrox ather. =Y fambe Ghsdd Nfort:-kve
Théxbs, | Altequ@mﬁsm ein O OB, ‘ smgshsamﬂze--lam: ;

producti i on' of p )ﬂuo SR e nila
et hyl ene, we @etggtomgmp?a@rth‘t MY?“F“} i “@ Ukdgp: the Jes Eed:te:hteamresopt i cal =-w 125
properties and pRJERE¥c ' .vg b | |Inyrdslst°rvq:a B "'on'e" '

process. I n PLACT m“gct g1 qh aseanproesswse nbive {0 |ns¢ g .t he
present’ |nvent|051 mégepgfttamvalvereﬁmh@l%@ %‘hdmf’??gennno#ermcan be ?ed to the
cl ave reactor haV|ng a substantially or nearly reaction zones using the
same or different 110 cylindrical formcan be used. The ratio of

inlets. length-to dianmeter of such a reactor is typi caIIy _ . The

positions of the inlets at which the B



2:1 to 20:1, preferably 5:1 to 15:1. Poly- initiator and the
nmononer are fed to the first 50 nerization is effected in first and second
reaction zone can be arranged in many com reaction zones which are kept at
di fferent bi nations. I'n order to obtaj: m et hyl ene 115
tenperatures from each other, using an pol yet'hyl ene having the desired

opti cal pro-'|n|t|ator The |n|t|ator may be the sane or . perties an 0/
processabi.lities, “the positions of different for-the two zones.

‘the inlgts should be-rarranged so aissjg(ggrake 95 Pr ocesses can be cgnducted

i N accoraance ' tne al bLIIUULIUII of ™ T th the

i nvent i on ﬁﬁg‘lg ‘%o ﬁs o et fee “g? Eeﬂts lflthdstpﬂ!a@e&ts mﬂlaz@me'pm uni form as

possi bl.e. escld ni! wolefiny o
a,rrangerree‘lusswcmdmfoy thaeed Eﬁeafuirbﬂsz W%e,aa%&% 'rfé'tftam?uon pl ate)

or othér one feecb ahes fiitjatoni(the rpo!yhe hadet acetaldelgfds i prapibngidehiid] kerdnksO POEANS .

Al t er pat | _ O?rrtnenzmg ethylene t |3€“‘@9 @Yl sthylt mn&aldletbﬂ used for
/9/5{ ies and_proctss: aromgtic by rbo

S acgﬁu ameep t, e,eagd;; eﬁft %:g eljfe an zze initiator
‘that posi infedprity lare xtoheleazones in tvvo auttmdoﬁve reac co : S0 n- series

I n order Zbmpraduction of ethylene thomay t hese -

latter prﬂﬁeswa@ the ‘5515.‘5&3’ ?Jéh G Q‘i‘Mﬁ“ oaeDr essure
.cont r.ol veohe excerds 2596 tlmqmlitgdf thElprodlimn Ehelvinpil éc@&@re&%g ugh two or
15 is usually reduced. It is preferred to. feed all methyl]_am &Bﬂlene-ethyl acrylate, 'and 80

3

3 nore . mfhe m°n° e”° § tion€ incl ude paraffins
e.g. et halsheusecpltd)pt&ﬂe poly zg ’“Jﬁﬁ’g@%ﬁ mﬁ.g,e,oﬁifsﬁ;pﬁ'é gq{j?f scf‘! - but ane,
pent ane ?P?%érm@emsptam@;ocasamhw When e aith référenicd tbthem u%’ﬁe nonomner,

or it % W% Esoo essyre e'sh whickene, - 3- hastwofe |r815etsfor

t he et hyl §fg Y ﬂe% ag ghemade morde- 5 one
feed 'inlsetnd aemﬁdﬁezdn&l iudathertem;te éno op&ﬂﬂz m appa- '
pr op| al ’él tooﬂ‘égc F@feeblh lse‘hemhtm rmdi when pol yner e ng. et hyl-ene

e.g. et o qj Sfigiges 4 & amhﬁ arei sdemativ diggransalog
propert i e&o&n QI’O ss- %eﬂtgoné c'%l 81%@2 B*W‘&t‘ﬁ for tpoefermyingr bons
ability. Afrhpmwnmeduﬁtﬂ:e ﬂi'sea&fari§thf=.10r - Qﬁlzﬁfﬁgmt ql ygne, xyl ene;

and' Xt bly t‘é‘ih dhas in dGCOIOJr eauscs a smgle autoclave reactor 1 pahigede0f . 10
In the % Jum 5o Y(!)rb*'ﬁ’le q Heto @@es@cmﬁ zb:itl $ i9fvention
rdi.sdp P “f( ¢ ¢.iDigpp “ not only

ls o such d.a _se
can be aﬁﬁfmt&d s 1 fljal .ﬁg‘g mg?
to the: proathenste; dnz—ahylhﬁﬂ em;ﬁix G d“r‘@mﬁ; ©d to the
secong5 mb rgefoxmﬂala sé’5t5dﬂpﬁb)'lPerdhtbaﬁbr6 ns)ﬁuclmrtozlmednevﬁ@ ,t he anmunt
@onroh tobe wszdﬂ@ exceeds

f.ed u
22% ' ? htemtylt M-z&bﬁh&ﬁfﬁ Clert-b 2? i ”*51‘& % Fﬁaé W}h ¥t at e,

et hyl ene- Pe@&"“ﬁ’@fﬂ&?u&ﬂl gpproedm:adxtu £ Zofe 3p£sevaar k ﬁm e@, Iets met hyl

keep .t18e dé%l H"‘E“@ %@ %ﬁ%i oeacthprpmessiofngns imemm‘cai Beagplida r@act i on
d)l&n

acryl °f§ ﬁi gt at e, n aHdSU) {The sequd Geaetionit ond dasf4 r st zone.
et hyl gt?le lﬁwrerﬂﬁggcmoﬂﬂ*m 5‘1 Ig;%‘;‘p ‘BF““E’H?dﬁﬁ'l@slérh“t nmmemoﬁo-‘tan
The pr eseﬂtvlenerﬂeemdanm 100 -kd 1,080 SinddsS t hyl ene
havi ng ‘gdptE %‘itﬁgﬁfﬂ Pkﬂswoﬂﬂb‘“ﬁby mmpl ﬁ waf}‘g}"’%g.eqp ,fg;dfopert i es
and ces refer aiidawi n S, 20
-pol ylrorgf)l mﬁé’t%f&“%ﬁ%?& il SSHbGT. &l ,Ha 6 d t r:‘?;s'“d""l ¥

-85 usual IPgseq ac)G @1401’;:861&1 kg{alf-m’feedifl’]'f toP1n blyyny,sm E@,ﬂ;ﬁ; 2 and 3 are
w

schemat i Deross- ﬁfoexﬂnﬁ@Olnkigdecerﬂnmgna hmdesstxheac sentations
of _t hsge phtb sa;u[ygﬂ [ E’“ﬁ’f’ m ‘%‘ed%‘tﬁ@t r‘@tﬁ'@t% &ﬂcte%tctm t enper at ur e
‘ratus f onerpiexyl EbRyREpréty &eﬁg&gdm Aﬁho %i r?t] >
200f[ er r ] @®eroj Pegtatey dot tyl‘iémxytbmamt iddN;in @R g, alpes alvé 0 t he first
~ zone -and Xide, te &V@@ewx'ds dandnoentmaeﬂs(bbmmtﬂtlea a@éwmr o
280[ e4y-] GF wol & ,g‘;,a?f; yhe POTEEr | g“d forme 14 outst to e é?émﬁcmmnof appar at us
for perf orlmitegsesed qa Oim the amount of The apparatus shown %t ve

pr ocesse@“mme“ﬁeﬁl F ather palpedization tdfe siliSto than@- F§ur£ lfgnd ﬁhﬁ uﬂﬁgar at us

shown - i nbf—“ to gg?'ﬁ DPCESHIY & dllamattcxmm)to thhal(ﬁerescedecom
pri sesn: aeﬁylﬁ@.l e ptnrdlvi rEeacef %’ ‘;} secon fAppas

80[err] C itain taanﬁalakenkslﬂ:@ Wfusedot par-Dgfebe® eﬂu'ﬁimihpm 5%?3%0 5zone 3

95 ahout °gB‘“mn ofs egqunp@ elim nplye s ﬁai 16 tiehsecoad Geadti &naE %&ﬁt i on zone 4.
Di sposed o ;,ggmlﬂ' &]ﬂlﬁ : mcmsF‘%b’p‘PQYplﬁlthqmmmthebaﬁhe reactor is
a padeH e bdsédoghethergrh é‘x, E“f f%m(g yl hemg

per oxydi car bonate shaft aI so carr| es the b ég"wﬁrfntéﬂ but yl
per oxypi val ate, 3,5, 5- trlrrethyl ~of the baffle 6 is such as to allow the
reaction 35 hexanoyl peroxi de, octanoyl peroxide, decanoyl products from
the first zone 3 to be trans- 100 ' '



per oxi de, |auroyl peroxide, propionyl peroxide, ferred to the second zone
4. Two nononer tert-butyl peroxy-2-ethyl hexanoate, tert-butyl feed inlets
7 and 8 are provided for the first peroxyisobutyrate, and appropriate

m xtures - zone 3 as well as two initiator feed inlets of two or nore of.
these initiators: .~ 9 and 10. The second reaction zone 4-has a 40

In the fII’St reaction zone, the amount of single initiator feed i nlet 11," -

but no pnoner 105 |n|t|ator used. feor the poI ymerization of inlet. S
et hyl er s, typically 100 to 1,000 parl' Terrper at ure; pr obes T[ er;r] to.
T[err]. =12 Aa-eHRH B S ee—e - —per-t-S—by—wergit- Tt he/

react or 1 ThElg!lrsi hmd/éam :

l@i"&n&s’.i'rh@' et £dne: ‘il etsseY_..to 11
: "eal:nonmﬁernandrthemdr s Bsetmmf exmeet!ke mnFof pﬂeattl@ B

Dastll UL

usedi n t he sefaid

LUIIIICH

110 prefer@,bl ytitutestachls ! y
arranging . thereﬂtmre?t Sl E? ﬁ%’ﬂm'% b ]I= |2f “’["6 fory i L
this way. it '%iﬁ' 99} : f wlﬁgn ldy mé\?fsaﬂiﬂl;v&ﬁ _55

i ncl ude " f or myhg it ﬂ‘gﬁ,’ﬁaﬂfoﬂ 1QAHRH mibE sercton y| employed are:
per oxy- 2- e;ohyhxtdeinaiamate;hetmstzotmtwevqsrlosemwm ehttrfo‘hwmsoTnlﬁq nivarencht he .

reacti on’50 Augciave 2 i& = uﬁ“ gg%ﬂ. heted
in each of thi R DRES o L1D e E’ idfdl O deidr F
tert-butyl dgﬁ,bgrs k - HidPost@ Swithitil-thé) GkbGZonedCih smtbyfmt@y 'ﬂiﬁ@mﬂﬁ@-ﬂ?

tert-butylispe tbe maztam as. gith: theitwo Pmo‘dr ’ P’é’s@ﬁ'ﬁled We‘b‘h’@?’tﬁgﬂfval ve'
is cunyl ero{‘lfgé"f taﬁg“f"“’pr% d m- ji e om of -
t he autocl ave sﬁoe,gqfés; AR 165and

fornms an out'| efss in(hcéohﬁnﬁﬁﬂlﬁnhk presaxttmvmuoiES 4, 50#ndt6m\sonll bt)mietsfood freme;he
' the conditions“employed  in- oompm | n
t he .second redﬁ{f&“&}m 7A0 ‘ ‘mod

fe%*ﬁt iR
IS very initi dhdfedi

Figure 1, andwtmainﬁamoﬂie aqtéhyimehetheszoteypl cia|Bx __."ﬂsthngﬂﬁ-wttvsly- omj
necessary .# d‘l‘ea‘hs'-&fitqudﬁnw% irgsnl ,-%? . - cqampis ilfye
I}

by weight of ggmg Mﬂ vEBY1

ratus for perfo&ruﬁ] n@aﬂﬁ(mﬁs&(eﬂ:e&%ﬂﬂydnag 1
be used |n9@erthrougprtk;§emitmlﬁtnUmttheom reghigedy o ‘dargach _-1"63‘. Rlescand (s _
present invent® mmPoﬁhe E%W“rﬁ?‘ hes B physic g}g e p :,.:been |
nerization of I@ @I’{ﬁﬁmmﬂ ,g | ns“:yl a@sr emadmetd DXc N@ B '
1605). :n@hindencdoedmmbaswm_ & 65

Qk . et e,
readtidh pfessateris: tmdilyl;?@r agent 35 may_ F

enc _product issues . - gl
reduc F F'e ‘of the second D-=2103; -«
at

based on tgﬁ
0. . . : dd ' —:-'._ .
er. _I_han ofahtm;eto\/mrunanmr ﬁhjs,owgse : @ed by

appar at'us
are based on - agjd b4l 0"
cl ave react or. _1Fx"'_' 54 tosthofvahie qqo

1 1 fo
Y a  the polymerois foriped,
cri ti cal o4 LRSKIIRS: Mﬁ@ﬁ‘?ﬁm‘i@ﬁgﬁ:‘i 2 E‘rd“%é"%ﬂﬂe
first reactor cderfisho ta@mmineﬁconﬁnce u&hrtheutfhs \aluérafsgloss,rﬁaotoreom nemB -and-
the second -Bypressy: _w&ntr%mamb,ethe fo q%g? e&étemm@“céd@t i O%t es

a second regctiighes g ne pin e 1“° ﬁf fim o0
45 97%o: - Teacti and’” e r
iPuresAd Al lﬁv‘eﬂﬂrf cﬂéacﬁﬁﬁﬁﬁss S. e y|n the

of the two Peaglal Sowt &

i nven- bl.ade ot sadod téaction Nedines of bqaﬁbrvduﬂeeed J4-nl et:S: tion “The” m)norrer
enpl oyed was’ et hyl ene;: 55.7 to- 11 are- pr ovided for feedi g monorer: and
the precise condit.i ons-enpl oyed-are. 10 and |n|t|at or_to the. tvvozones

However in :shown“i-n the’ follow ng Tabl e ‘each 'this. rnstance the: second.,

autocl ave 2 is-fed - instance the product corrprl Si-ng:- pol yet hyl: ene With
monomer by. an ext ensi‘on.from:the. feed ' and unreacted ethylene: _ :
into a con--inlet-7 of the-first ‘autoclave 3. “Tenper: ature.---_.ve'n.tronal
separator and the, -pol yet hyl ene . 60 probes are di- sposed Wit hi:n.the’ two

zones in- thereby separat ed.. The- unreact ed ‘ethylene 15 “ruch . the sang- Way'
as wi-th the-two: prevr ous: vvas co pressed aid: recycled to the m)norrer ;forms S

of apparatus. o " ".-feed inlets 7,8. 1n using one-of
forms of apparatus = For corrparr son ‘et hyl ene was. pol ymerd. zed- show. i |
Figures 1 to 3 to. performa pro- -in the fornms of apparatus shown: i R
Fi gures. 65 cess:i:n-accordance wi'th the present ‘invention; 4, 5" ‘and.’ 6. As

wil'l: be understood fromthe 20, conpressed nononer. 'i's:- fed to-.the: -first

Tabl e, the conditions enployed in. conpara- reaction zone 3 through the. .

feed inlets 7 tive. Exanples-1 and 3 are -a nodification-

ediGH bym rﬁhtnIhICIha§5 S




and 8.

Initiator is fed to the first zone through

of Exanple 1, and those

in conparative thefeed inlets 9 and 10 at a rate sufficient

4 are a nodificat
at
t enper at-ure. The -
reacti.on m xt-ure

in Exanples 2 and 4,

ion of those

result- tive

passes to the second

Exanpl es 2 and

70 to nalntaln the tenperature in the zone

r espect i-vey: *Conpara- 25

Example 5 is an exanpl e illustrating
econ i nvention- t
I ene of vi7

that the p

provi de reaction Zoné 4 and further polymeri zation-

a@pt i cal pgopertles when occurs.

r egction —pressur SRS ooty —high

rat'e required:

talnthe desi red reaction tenperature

t he pol y= | n"the.
obtalned mere det

the desired reaction

resent
pol yet hyl

I ni sy is fed to the second zone s4

I n.each of the exanples.and conparatlve 30

case of using 't
erni ned The den- .

sured accordlna

exanpl es th
he ap atus sho
Fi gure .up to:

{o Aﬁﬂhddlnect

€. phy5|cal
wn-in

;fhe
et—tt—=at t he
to mai n '

properties’ of

ethy 1enes

25% of- t he nononer-is

y.fo the

econd

fed: <-S|ty was nea

aut ocTave react or|’
first passing thr
ASTM 35  clave .r

2 D-1505,

“the nelt

‘i'ndex-accord

1220 -+

THatople AST

hazaoc a0

M 80 wi t hout

I."I_IC IIIQ(.

c ql}agram%f rb

e o

ClCIL_U

LI_J_L?U, oIl

meri'¢ producti st

S
”
3
D

tording:- to
D3 and the.-

gl oss. according
and D-2103.
ablllty to form

"Pray

STMTrom the pr q%gy,ggct{o,eg&hg ng va

ion zone

Ve ratiot he react

t hi n filns, was sebectndmaqeem :Fangur es

[ve ortne

2
4 to 6 of

HI

second D-523

the

acconpanyi ng draye
illustrate compar

astren

%‘ggﬁ%:gém of

h of .t

:Iappazgtlg}gts ness.

eSe

AL AL Ilulll

conparatlve f

+Htrete
ht t gl nabl e
brns_diffe

85 ing
when .t he
'S in at -into

polynmer. is forne
f-ilmat 160[err](
requi.red for
process. in accord

ance W th the

.MedrtrehSenEﬂ be I’fﬁﬁl&dadtlbﬁﬁonl:east 0
t hd timefdebler t he  val ve—ef-haze—and th
t849e0nd F93GHonAONY| 0SS

he r espect
b 88ger C
t he: nore

j

from appar.at us
Arryi ng out a
superior are

present i nventi of
product. Addi-
the snaller the t
zone and the . at

0

R

Challﬁ'u%nsferrq en OI’ s

0 Figures
hickness of the f

andcoac

QW 1 N the o

ﬁMﬂmQﬂ&y%Pne
|ImA'—'\

inlet Q|
mmwrfsuret(mcm’bre superl or are

DIJﬂﬁaﬁé pro

nigpator
-ﬂL—LhE—LL
HéOOdr aw

perties of the.
eed tionally,
st reaction

ornms shown.in

Ri'gures 4 and 6 |
of equal vol une
5 -TABLE . Exanple 1
Fig. 1 first reagq
2 second reacti of

ﬁ‘e’actlon {emgerature )

ti'on zone Vblure

t'1rst reaction zone

éc%ematl c di aqrias ,eicub,ea&t; cr;

zone Feed r at 4 sgfond reaction zone T

ar aCLerT

Ibb
ST .1

ratio

i am"'hr-'et )

T secomnd
538, 633 .
170 ..

reaction zones

/

44 et hyl ene (kg!l

rT-

first reaction zgr
reaction zone Ch;

pne tlne (sec)
in transfer. ags

PNt

| flrst reac%on zozg

(via mlets 9, 10) ’
Type -

a7
-3, 5 5-
tnmethyl 49
hexanoyl

Mean resi dene
23 second
'iethane

atowRe Segit (/R pressu
t reaction zZone T2

‘s¥cond Feattion

Concentration (
1200 Reaction te
first reaction z¢

le 99

@elokidé cm)
%c{lclatl mmator 5%

firat » _ 170 ([err]()
apin- !

260 flrst

reaction zone
hexanoyl amount f
_ second reactio

d
1

... 3,5, 5 (

ed (g/hr)

L zone -

i(@aliiné DS -
-peroxi de 28

. amount ?ed (g/hr)

10)

ﬁg&ct 1 on

cbuyl
Eﬂdﬁdal

2.2

P:oductxon rate of polyethylene (kg/hr) o

151

" | Properties

Density (g/cmd -

Melt ir_ld ex:. g/ 10- min)

. 0.923
15

_Opticalproperties

.| 'Haze (%) . - . .
Gloss (%)

" Processability © o

-Draw-down prope;ty (u) .

s
| 120

frinethyL
nitiator -

14




(via line 11).

but yl

2.2 Production rate of polyethylene (kg/hr)

(g/cnferr])
Optical properties

0.923 Melt

i ndex (g/10 m n)

per oxi de amount fed (g/hr)

15.1 Density

3.3 Haze (% doss (9.

120 Processability Draw down property ([err])

6 TA-B'LE-(_.Co,ned) Conparative

" Conpar at i

ve

14

.1,
Conpar ati ve Exanple 2 -

1.5 Properties
538, 633

exanpl . example 2 exanpl e 3 Fig. 2 Fi g. 4 Fi g 5
- ge 000 f‘sssess 144 6 -
44" N e D 2 .- 44 ._ S VY I
59/ 14 : 36/ 34 59/ 14 . 36/ 34 et hane ethane -
et hane. =~ - -‘ethane 4,2 - 0-.7 ' - 2:8 .0.8.1200
1200 . 1200 . . 1200 170 . 170 170 D
170 170 L TABLE(Cont’d) 170 260 o 260 - . :
260 S : 260:-3.95.5:- 1r] [TEthvl : _THVPO ' _THI\/PO o P :
THWPO hexanoyl perOX| de a 20 | Comparative - Con'ﬂﬁtanve " Comparati®/ 3 3"4’
di-tert- -butyl - Example 2 I:BFKamPlel | ex@mple 2 . .| example 3DBH. per oxi de” b 300 o
1.3 -~ . 2.8 T ; - 151 2
15.1 0.923 - Fi do3 - TFe b i ,1%39"23 1.501.5 - -
1.5 ' 15294' '-156 4 52 1. 50130 .
100 - 100 - 0013 . i 20
20 a). abbrev_i ated to mIVPO b) abb‘i‘bw a ed t‘U DBP ' -
1, 538, 33 - 7 TAéﬂE (Cont d)
Conparati ve. . sg/m T '-Conpéy@at e E_),(galirpl e|3 35/34 Exarrpl e 4
exanple 4 Exarrnle 5 1 exanple 3 Fig - _ Eig N Fig. L
4 Fig. .3 etharﬁ g 1 2 . ethane : : .ethane4 _ ethane - P
2 S | o '2_8 08
_,1’_2‘00} - __"1200 1200 1200
170 170 e | 10 X
170 o oo N
- 260 - 260 260 | 2600 |
trimethy] THMPO ' |- - THMPO - THMPO
- hexanoy! ' S o
péroxide @ Y EI s ' ' .
;3€°.'_ 36 SR :34
butyl - DBP. - DBP -. DBP
: petox1de b-_'-- R _— S
30 o 1.3 B 28 ) 1.4
152 151 151 f 151 |
0923 0.923 0923 0.923
s s 15 JEECEE B
25 56 52 5.0
e 1000 f 100 100
o 2 . 2 0
a)y él;;éveiated to THMPO - LoE
... b) “abbreviated to DBP




44 44 44 40 44 44
44 44 44, 44 51/ 24 61/ 14
38/ 34 74/ 17 54/ 26 propane —ethane et hane
propyl ene propane 4.0 4.5 2.7 - 1.1
6.9 1350 i 1400- 1400 1200 ' 1800 165 :
170 ) 170 - 1700 170 165 170 '
170 170 240‘ o 265 265 _ 260 _ @
260 octanoyl 7 . ODO" _ ‘OPQ538633 ¢  THWO. - THI\/PO 7
tert- L ‘DBP- - "DBP DBP _-.'DBP butyr
per oxy- benzoate 2. 0o .- 1.8 .. 0. 6 2% 5 _
.0.8 11..3. SRR 15:5° - . -__.15.4 157 e 1530926
0. 923 ' '0---'92-' 3 oo 0.9222 . 0. 927 2 ' - 0: 3 S
0.3 S 2 L. 5-_'3; 1 TA_BLE (Cont'd) 3. 6_ c 6. 3”7
3.5 . 6 8 140 o110 90 . 120
85 13 o 720 A . Sz Comparatwe La Compt;llaflvg)"j_-' E
abbr evi at ed to ODOExampie3538 ®3mp1e4 exampie 4 * | Example S | example5 | 8 It
can be seen from t-he—f-oregef-ng—Ta 42 0Re 2R d-pronpti-n .f“'fhe-:-__-~-
pol yneri zati on thaf‘st ﬂe pre. i 3 nvenf lFelh 4prOV| é“lﬁa3proces§'8 1.in lthe
second zone in Te pf—an GO W [CiT- ETTabi=ey wuens:t.y'
pol yet hyl ene to be initijptor at a ermer aturue hi gher.. than t hat _-pr-oduced
with inmproved opticed propeftiges . in|tha first] zanes beingsl: 5.1 fo 6:1
and the by the processes of| Exanples ‘1. to 5 hafe . .arrangenent off. the
feed inlets being s‘lj‘ch as. Iowe‘?'4 haze, hl‘ﬁ‘her gllos® ‘and- Bet¥er drad-. to
gi ve substantiall s - 7 5‘}/514' pro uct s ‘of
the conparative, - ’ peraturb 1n the fi &t rea_ctlon z_one exanples, I -
2. A process accorﬁhometo d aietimde, Wherahdae10 | plopyleieder] propadeiondt.rate
that there is a 4@l the rmhérrer i$ TBU to thelii'rst ede?ion practi cal
limt to the I‘eaCLl 7°OTe Of T dLI Teactorsan to that
shown in 3. A pﬁ Less alccor‘tgﬁng t&g“g? pﬂ% 70 ﬁ ares 1 and 2
was enpl oyed, but wigh a .| whgrein thqmmnomer lamd The |r1|m| ator|.are
volume ratio (first: g;cond reacﬂ)on z¢ne) -of - h fed |qI"p t he. flrst
zone t hrough two fedd’ 15 7 hyl eme containing threefnol’e %of | -
inlets.. propyl ene .w&40 corrpresse?dsto alredblion. préé 4. A6‘broce<s". g
accordi ng to any WS T kg eT ]Wto t he
first = .1,2 0or 3 3 <6 N |t he rst ndég(gcond reaction -roeact-l on zone
at arate of 44 kg?hr °3,5,5-: zoneslare provi bed by a $ingle autqclave-
trimet hyl hexanoyl pezmxi-de was fled tolthe2first]  17reacfor which ijs
internally partit ~epred—26 fx“actrm. sRe—at—a-ate—of—3$—g-hr—anet he - ,
5. A process acc—pr_gﬂ]g to dny of ¢t hyPBRe pol W8 izey aPBE70[efr]C The
resul t ant d ai .2 orf 3, . wherein the firsft and second reacti¢n
m xture. was- transfegn;,&@e i ntjo. the |reaction [zones are prow ded by two
separate .- 80 second.oreactijon zoBe an qu\Sher poI 9.|ier| zg- . O &ut ocltave
reactors connected—Hﬁ—sﬁﬂ-d ~By—t-—¢ -t ted uy ech er L- put .yl
per- = ' pi pi n§11325 'erdels"sHowewerti Ht ot r}‘g‘i ope f’at fl% jhe
6. A process accordlon)gﬁto ny Qn)%preqkedloryggprdce%s,zprovnd brgﬁ)pSSI )Ie in
that the reaction 2 Clal m V\/mexeln Ii f osrent § ni2ti atorp ans usedjin
m xture coul d-not +eae d {-eaeteor—t——the—ftrst—and—s¢cond
zones. tenperature 8f 260[er_r:] 6 63 o 1-35 | 88 A pfocess
accordi ng to any onempf pré-- 10 90 . |} 120 oboes b

ERR N 2o o 1

"9 abbreviated'to PO -



This | ast conparative exanpl e denon- ceding Claim wherein the

volunme ratio of 30 strates the practical limtations which are put t he
first:second zone is from2:1 to 5.1 upon the upper limt for the voI ume
—Frat+e————8 A process according to any. one preced- of the reaction -
zones. Only by using a- vol une ing clai mwherein the nononer - consi st s
~of 90 ratio which is at nost 6:1 it is" possrblefor - - ethylene. +the
. -‘i_gher reaction terrperature in the second - 9.. A process ‘atcor di ng to
arm8 wherei-n 35 - zone-to. CQE cagat e for the decrease in i@8itiagor

Ae tgerrperature Ln.the. first-redettomn 4une |s ef L1 cl-en %egﬁg&smne by the

“Short N1 &8 lseen fmmlég[f&égoingtnbﬁoqoms ,f'ﬁg’f C&Ngh r g@ction .

“dence: tﬁg& Lserd avertioh @msl_desimp sﬁ‘ft feRGie highetoh et 220[err] to
I

- 280[ er ryjnfch énudlds lolwe;lensesm?tﬁt’ P & inDthe VDS @hd, tpdtmluma_sa?_ uﬁed i t-would
. be. pos prddhed. with imprpyed; ;f;‘_ su,., 1ﬁﬂ£h6cokdg des] kejng 1:.5l=és- cfitagonvent onal
t'wo- .‘Zo d&c g fe':‘%p xamples 1 mls haye pmem“‘ m' ftidh RME [B5E™
- feed: Ifirst reacno:cmle ng .Cl.aim: Whl ch

g glosgeand dhettesc drafr Eﬁm‘; i
operat e&wauhﬂttheMMWOf Fbéé&‘f‘?"o’r? 20Ny, AHfrodess acconding to Gkim h bRy ..
S 110 A pmmﬂ@ according hge Gel md slihhe menomsraie i fedh WG T fRen” occur in the
. secdfd Fn ik yreétﬁomeunelvnlb'e'F or’-@?e gt%fgsp%éordmg télﬁﬂxdiaa&tiomozone (and
thus atP Yedd yl ene i'n
per at ur Bﬂgure;.mdlnﬂ t2 Vﬂé Q,‘QSI Ged into the firs{ lorlsﬂmalﬁlﬂ nd aut ocl-ave

react [ om?lg ﬁﬁd@ ,aowo yaft hsﬂhtene wr t h t g@o{,@‘g(wﬁg caI
s .

- arrahd teoiar&da&thm e -ﬂ{ar P dlsbednd rartion
ke o oo’ and fed i ”on e Bowind be@gtenamvene of
p g of 44 ke/br. ﬁ?& ru@cmﬁmwmﬂs partitioned.

de was fed to T . ope of
PO RTHE ot Q@@ﬂfraﬁdﬂl}; 1 SAA %‘ﬂ,&f “dhd'J TONONET
f% . &l hg reseliants H

process

fedicd ecl1705C. Al b FECERS ol (ol n@Qafoi;mrdchbﬁgwoesew*tenéor n first
" mijxture - wast PFaDSECCo et ¢ _ecclage Gtadtiord) ocﬁﬂecte@‘,liav@n?seéi‘,t ion zones
'.-_arrangedsemmrl!ﬂtﬂrtl e fRE CT: cerc @l ypipingl ene whe t - hyeea pro-
- process. ¥y %° 'g;;Eﬁ%n)of %t"l’m‘ess‘“":ﬁégﬁ&% disegint 0_any one

i -gufothke
. pr.ecédi nff Glsqidied implskible tith tha mﬂ? i ls&bndZ20ms. through two 8 nore
feed i nlgfxﬂneéoelddphg? Jjiod ‘F@t‘ré'f’% lhe 7. A pmcemmd&g@ g}mer if any,

to the s be/ -example . demonCha'desr @G“’P ‘g%é'fl so 51 merizing -

monongr i tags;d nﬁiﬁi\ﬂnslwhxdxhee P“t - 23,&514: g cheprededel ds,
. presetice yhhn 1Bd upptt. tlmﬁ ¢?‘§°1W2 ' daimm wherem e ‘owoienconggn e 306 or -
_nore feedf thnlrettlsn zqupSp R P L1 1 eorr eﬁl\ylehe ng ent for afPplicants.
‘reaction %ﬁ“g‘;ﬁg&ﬁ Y ft‘ﬁa‘e sdomdt he9sé@mﬂs‘l§f‘t Q&mkg%%ﬁiﬁj esty's

St ati g{t fot the déCmase indRitifpre s cadll7 Bactibubl i shed by
"the .P ermdqcfz |ommﬂ5bﬁéﬂtw‘{tn%§u é R@S(P ﬂ:a&d‘@nqnquwmf r &t whi ch
~copies naindsemorf 8 AR 5 Do be possible  sure is 1,000t 1,800 ggcntlo way: dtie. 57
.1, 538, 633‘”as all a - conventional’ two-zome ‘reactor ‘and 0 Acgmce;s ﬁoo(;pdgn Mgn from t he

;foreg n m@fmomwddecpw : TUH © REkodede aymugzmtmm 1 fsabe
“presen ?fMM| oﬁg smma ;tlses bmmbﬂfdrez@ﬁébe #hempi‘gsence of
‘an. 60 V\tlnﬂ'e?=htl°éné MCC‘“ gryteﬁol yeRh msg?i &%‘: R,;,esat a

c[ it

‘tenperatu ‘tabEibe poss;bleloedﬁm‘ VLT SRRk Kemb sibsmperties -« in
the fijgst ome,pommwmﬂdm@ Was dwe@ma’gsmtnflﬁwﬂsﬁ The
‘product s @bpauﬁa rP‘Fetiﬁ‘!t,"t‘l"!second zones el Nberedn. 51t 0. 6: 1 andﬁ,tl the
‘processes aqf ..

be| ng

.a%I ‘g%ﬂ,l t19_5 have arraﬁé; f"zﬁgmela £ ek dc

such as | owgl pblateri hg)ssc give a o
subst ant i ab;hghsinguedulmm ity e?sq‘i _Chglyech éiamhhhdaméd’ﬂa@t@'ofué he
conpar 80 i \x:bve p@ﬂeﬁ ?—.‘f“F 8 @ﬁl . 5feams|amqrdmrteanye’}éaﬁ$$e

2. A procdEXract ot i caihrough, twher ei n’ 10y fiRr to. dem)nstrate
t hat ther E‘orllﬁor@.fee@._etst Iﬂaedmg)ﬁmrmt OF ed to- t@gﬁﬁf‘f ?smrteregeﬂu,on practi-cal -
[imt to t:h@orheatftannnto ECC‘V‘SI - atsTso mwlmbnd’reldaﬂ milar to that

shown i5h mergmgﬁ?‘ ? uggﬂw) CI ai m 1Lepdomp WC2 --'-gures 1 and 2 Was
enpl oyed, ﬁﬁfﬁ“ﬁ\ff ts, ﬁhgltlterrauhmmrrer ar&ﬁﬂt‘ﬁ&’.“h"* ? ator ‘are volume
rati o (fi r;etms,e frenchelfimtzéhfe“f“ each fed into the first  zone through
two feed 15 " 7:1. Ethylenre—comtal AL %mmﬁtonsmié!% propyl ene:

was corrpressedmttafa-ﬁeeugleﬁ ’fgéﬁé%outhmngtonsu ée@mac‘??,%’ &r*ﬁg’t“b any ‘one of
Cainms sure oPubisig '&‘ etf'ﬁcniv@clr?&mm‘fye*d ‘g:?‘?le fi rst 1, -2 or. 3 wherei-n-
the first and second reaction '75 = o T :




reaction' zone at a rate of 44 kg/hr. 3,5,5- zones are provided by a
singl e autocl ave * tri nmet hyl-hexanoyl peroxide was fed to the fi rst)
reactor which is intéernally partitioned. 20 reactllon zone at a rate of N8}
d/hr and the 5. A process according to any -ene—ef—ethytene polyneri zed -}
at\_170[err]C. The resultant Cains 1, 2 or 3, and second ¥ .
reacti.on mxture was transferred into the reacmmmgnmmmm vi ded by 3

t wo 'arate 80 second reaction zone and furthe Mer inzas aut ocl ave

r ead s connected in series by tion attenpted by feeding di-tert-butyl
per -\"pi p8ng. 25  oxide. However aul,7381833 nnl operation of the 68 A

d bl hat ~ ;
o R | %%.ffffiga M |
BC 85 !

not” reach tdﬁﬁchrmksrleaddenﬁ yethylenie e bé i riitiatar et omgtﬁr than that

t enper at urepreﬁuce%&@ _improved optical properties in the first uy df B t 0 any
one pré-3 i‘a e&%‘@‘%@% 5 1\@@%%| n th(g
vol une ratlld:mg aﬁg‘,l(i@

first: seconmbwnomxn p‘r«dﬁm b thet dompedrdtive u;peramte tueppsf cttiantzoﬂ‘epr the vo urre

rati o 8. ﬂmﬂﬁocess accord| n to an :anq: procegschccorgding ttg) hothersin zones.
ei

only by lﬁapggﬁ%;% W BOWBFfofteltd BoMeifet i 90 rati o |
which i$ at u")ﬂ'o@&@acc& hd ahgs 1F Gast i 4 ]
t enper at ur eFigurest hend;ecmmdm Byed,Abmrvﬁthess wherein rhié Qi Ridahareei N 35 i

cfato {(fyst: ssqq%d %) |°ﬁ i€ tf¢dalm9|?= ﬁWeZOmmﬂamrfeedl n the

zone to com
first r taQ:g by JBa
130[ err] t 1%% %ﬁh&fﬁ ﬁe%%sorisiza.egg e 4 bdcoHd rea onan75

i Nncrease i nreactbd dank Qk acfafei of i 4niyhr. 3555 mer&&[ @rom}icd by 28Ginglé rdufoclaend t he |

reacti ogoprwﬂthylbwmdmwewﬁéﬁdmﬁ lP‘th WEFM“SDPB rbl e sure is l
1,000 171, SR D B “10. AR
process acCgidibd!UnikidreaAYs YaRfeRed -in rIn df@ﬂ%n% regot to f

t he second seoed reagiofzane nmd\ifiirthir @fyerediaes amm rmxctoasl cynnected aint isavies Agne. -
However ms?ﬁﬂ@h@dﬁbfﬁ%ﬂdl‘%‘buﬂfsggc@ 8according.to Claim sub-
rori zat #n JLETIE Aoty %@3&&% |
descri bed.. mizture co 552 A
process forw%m ronﬁO?g: et hy ene |n per at. Uy @ oesalaqtordmz Oty Coné gire-be

possi bl e t srbff Saepe. lg; demmoRy e ‘hﬂ5’°1“m'b t’al*?f a
pol yet hyP hﬁ%’%‘f%”%ﬂt :r(;%% ;&B" cess

)

bei ng substamm rﬁicﬁémﬁdsﬁﬁnlﬁ B @ GeIGma D iidg wherem the monomérlc%h S e - .
descri bed mtm CbnataliOSE&amnPeisavssmletbrSCﬂ!ﬂ?;n o :
105 emperature in the roc @rhereigpnomer
conpri S;Eﬁg emf M sﬁﬁé"sﬁ?ﬁﬁdﬁﬁnMﬁEfl e R aq’réf'ha Qe@m%ﬁ&ﬁ obt ai. ned
by a proceSd‘en&er H i fhcredsd i liniGtd @ficieticy) Y lzanads 220° td 2804C, pratll Ogs tO

any one ‘pr ewasdll tiygt whseneqrired ) would beipassible a gurg éﬁnlmgneé,sw kﬁ(ng’edw h series,

e o1 R, e Lo caby CERTT,STE S o s
f eedi ng “V5%eaciibn, BhE Hotrerel S AL oy 10 {11 Alphodd SocRba et an 110
t he - nononer mérizatioh ewduldr ditn zsane:d memd@hd t \amtmtly RO hepeifbeford desah!&ti.s f eedigpg t he -

rest of t he“*am‘m =°n= (am n’ér A Rﬂ!cesa Pomer!zm e@eﬂsmld zone,
poly- 45 obtam 8&{@5 L’!‘F gg@g’l"“ iinshe first
nc

zone in thepml:be:rl‘.les and pro edpfne 513 oPExA ghpldsnit 1 at or
fed in throu London V\CZAO Llﬁremor nor e feed in ets 105 .

transferring QLNM Si— ents f013tﬁ‘§ ic !@erreqmpmsme mxture -
fromthe fi&émﬁngirg Enes g:efo 81“[”?36 frerdiPer f i ce by
t he Coursbercld? 614 AriaGded o @s, w 9 ﬁ,ub?hye mgaagyegtpmd fice, 25

Sout hanpt orPrBuaSchm , febdingd 759, ov\@Rke lofAY cesf acenmdingio iy mpreeeduﬁn:;ﬁmbe obtdai ned.

the monomer to. the first zone through two

or more feed inlets, feeding the rest of the ’ MARKS & CLERK,
* monomer, if any, to the second zone, poly- Chartered Patent Agents, -
. 55 merizing monomer in the first zone in the =~ -  57-60 Lincolns Inn Fields, -
presence of an initiator fed in through two London, WC2A 3LS.

or more feed inlets, transferring the resulting - - Agents for the Applicants.
reactxon mixture from the ﬁrst to the second .

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1979,
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY from
which copies may be obtained.




