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r~t~ radical pclymerizacion of ethylene init~ated by 

orc;an oeroxides w tn n1 

1- n rnan,1!';·1 -

u 1- , n(1 F'o - ye: :'"1 nc:: 2n ethyLene cope ymn 

}J01 yrnc:r·izatiun in j::>CJ.(t LClJJiJr 

rE1ture rancje. 

·3 nc:l n. 

vcrv hi_qh 

n~·-ycciuc~~-1 or· or rno r ;;:; 

cornc,;1:ornc:r.c.; arci c:;J 

tn':-' 'in_j t.01ic)n 

ancJ 

y Ce ween ~?o and lr 

prcJ·'PSS is 2bout from lJ 

Lroduct vity of sucn a proce3s 

, r·c,ci1_ cc:d q (;: rn 

d ( u .'3f'.- ci, 
,, 
u an CJ 

-,y (-~; s s q/q, 

j'-], ,;:;, 'J(it:ct i ~J ,.<:;!. l: 

cc.,1c:rs_i on l, l I ~ 

r~oj /'.TlCrJ __ z_1_n •';i 

! kn~ ;W'. I 
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r;rocluc i,\J:i.ry (cf. exan:p.Le 

()C;;) • 

. ' a: 

Fi_nal y, clcc:t:n1c ,,., ts 

FP o:z·- Kil()'>JI'l wl· ich ciisc _!...c.se 

' j' ()() v t.: 

e~hy er~P cocol~~ers. 

'fh apr;J_ i z·_:,: .. 1nc hd,''" d-1.sc.~overecl, stir-or :_:;ir:(~TJ y, th :i.r 

+· rorc .. 

c)f:- tl·:rrnuJ.a 

Y't"\''Y'' 
u '"t---' f F , 

qrut1r·· 

ol::Jta in 

a c -'v 

f)I"Ociuc t -i_ \J t. y 

1 \/C !"\'.! 
" ! -~ 

I 
R, 

0 '. 

' 
() 1 

J_ y rer):Cf~;sent a 

dent J_y 

than 

·- L 

an cl 

rie i1sc:, 

'l k 'f J 

3() u c;r/q, 

t'j y 

q Cl) t)C) 1 yr::c r :_ z E:i 

\;le:.:nc: 



f:c.,, .:co rd.i nq- t_ C> 1_nven1~ .J. on, the 

/' (') 
,_) 

···c;rnf)(;1 ;r:-i.'·3 , ... -:-: y·rn· 

! 
R::---c-oo-c--oo---c -R 

8 

I 

F)C)J. yrner i. za t.icn 

(!) 

I U '!.fh(-::rE::_1n 

·-C aJKyJ group, 

H.2, J?j, I:Z6 ancl £?.'? nc)(~r:tJ.y represf.::r 1·: d C ---c: 

nder1LJy represent a 0
- a_.J Ky qrcur). 

l f" 

() :r 

F.h ar:ci !:< 

each represent. a mett1yJ g~oup. 

c_::~ J. k';J crrct<f> 

f:,,,_ccor .:::i .. 1-ng c:1 

a IT1E?L.r!."j 



According ~o another particu ar embodiment, R2, R4, 

ano R7 ~an each represen~ a methyl gro 10 and R~ an 

1 ky 

rcii_r:~, o an 

aJ ky1 1 qroU}). 

J~,ccor:d.ing to another [J<3rt,,icu1ar e;nbodi.rnent, F<.2, R.3, TZ4, .;:<_(; 

a ncl F_ can each rer)resc: n a rnethyl g:coup, f.Z] /Jnc:i R8 '-.,0_,_1 

-:3 ky:i --;1,CUP 

erox_iclc0 is 

amylperaxy)6Ltane. 

The perox de pnlymeri ~l on t_ L.0 y- ].'-) Cjerl('.J'.('-) lj rr(:3'.·3C;T~·r 

qht aIT1C> f)I'l\ 

']C o :r_ -:-1 rn.i ure - -f 

cl,c._;;c::;·.1- ::.rom 

cus.ly ' . - -' 8Xf)J3Jn<_-_>;(J. 1 f)C- "Jrre r· 1 7 c_::. ·:-

()fJ n; ; nr 

tempera~ure ranq1ng ro '.2C0°C, }.)ref :ca.t">.i y f C)ffi I_{_\(": 

'Th0-c ;:::)0Iyrner.i .. zatior1 c:;:r cor:;ul.vrner:i_z;;.1c1or1 c~an l.Je (·:t;,rr i:'_':cl ·i:1 

a T.. () r 

r_;e:ccJx "J cic r:;rn 

:-r0 1- --aff!V1 

c](">Cle c ,:_3 no y l tert arn.JJ 

-ethy hexanoate, peroxy-2 ett1y]h0xa~oate, 



L' 

t:.E::~r-t-bL;t peroxy-3,5,5-trimethylhexanoace, 

L r L rne c::rL-t)u\::y 

C>C' r CJX i' '-· '") :--_i 

r cop·o:Lyrnerj_zation can l'Je cr:1rrJ.E::cJ i'"J"ut 

the r.1.C(?SE?flC(; f at least one aJdit ve, 

cl"-;0.'.3C?n fr."orn ant ioxidant.s; ZJI/ fJrotectj"cn aqen-cs; fJroces;_")1nc1 

ha\1 j_nq function of :i.rrprovincJ the: 

such 10.-~~-Y arr,ic3-c:«3, qf 

ethyl~nebis(stearam ~e) 

r 0 j yrne c~ ; 

::; j _ _] or _, ! 
U -' ---r 

t.3-nof:J_]_~_c:rs, fnr- in:-_3 anc:c' 

i_1ancs; 

an i:-; at i_c 

f -;_ n J J 

aclci ·1 

agent_.~; 

u 1 (:l_ j_ z er_- ~3 ar:c1 f l a rne - r (~? t. a :r cJ;3 n t \JC:-:; r 

roxide or maqresium ~ 

ethvlenc: 

J. u cLi zers 

:>L>CJ J_ yrnr:: r 

t: arnc:- r l:~- -- ,.-- ---:l_c:1 n t 

r-.r-.n 
_;·-~I\__, 

pressure ranqinq I~om 500 t) -~.r·:oo ba:r, ·prf0feral:J-1·;1 fr-err 

,.-_ 0 tc; --~ 0 bar and bet er SL trom •/;r-D c 2600 f->ar:-. 

Fi i o: h - ~; 1::· c;: . _ :-_, --- , Ut 

1::. t:_c::u -j_ a r reac:::._ r. 

y betwee~ 150°~ ~ :~J 0 ,--. 

'!Jhc:n '.Jl)Ll. C.lI' >:::Ei_ t. l.-'Sed, ('~ 

c:orncncmE_~r (:'-: t) ·-

a-c.crs 1::3 :n c;c. <?c:i 11sj_r<:J n 



j' 

h op the rc~actor, 

mer :;:) can be :nJCC cd a 

reactc:r; c:_:t-'1is i n_j(:_~ct ic)n LS i tseJ..f fol1c1v1c~cl f.)y (.l £urt her 

in jc.~c _ior1 of i_n_i t at.or or of rnixture of ini t i<J.t:.ors, and 

1:he term multiooint inje:t.ion technique is then used. When 

t he~ rnu .1 int injec~ion technique is used, 

-· .. 1c:h a '-:1ay th-:.-1, 

io of the ~1xcure j n ·j (;C' 1: r:-:'.-Ci rE:;;_::icto L r11C t c the.-' 

_,!_,,_; cted · 0 be weer1 10 

ho.'3e lJS 006/CJ]_/] 90t:Jt] l~:I ; r; 

(JS 2007/003 614 Al. 

l° Ci U .·:,--_;e 

·- r(-,(.- -· J J j j '"a 1 r C! L '/THE'? r 

f\r: :JuT_C)':la'-Je r1:· a y cor:sJsr.:c; (;i ;.3 c:y:LLr1d.::~ic.:al 

s o acea. The reac 

set)a r a ti::':ci 

J...,d_~12n t.~aq'.-:::cus 1 y, th(~ re,c:;j__clencc::: i rn(; n 

b:::r.v.Jeen anc1 

Tte Ethv_ene alon~ 

1cc'.t.ecj_ 

-r- ~­

~- ; l 

0-f 

zcnc; eacnes a 

q 

' ,.-, ,~_ 

j_ /::_ u secc:>nds. the 

f 2:~. 

.l. CT a J (-,ornc n )r'.'LF' r ( 

·--:ct· 7()l'jf' 1,-Jt 

anci ?OC°C. 

react. J_cn exc;t_-_h,::rrn:i.c:. 



of opt anal comonomers which have no~ reacted and also the 

coJ.yrne~ forrnecl tr-1c:r1 oa.c:;.''3 h CC)U 

r-'i'J 1. :_on zone, 

., () ;11 0 r: (_) rli c 

jr; ._1_c1. ·en ':~ ernr) :;: r a 1· · l .r: (;' anci ') () 0 /'< 

nj_t.iat:Lo~-; _L.s l:Jet'Nf.:er; -J 5C: 

3 nc t)ar, p:ceferent a y from 1200 ~o 3000 bar and be cer 

trorn 1200 t_-_o 600 bt:lr. 

; 

l JGst.ra~ed by the examples wh~-~ 1 ~ to 0'.;.J. 

\t.J _)_ t. h 

cr:1r: 1ent j_c)r:al 

r-.J.c: y 

<-?d c 

l. y LU; ''-) . r 

s r;en 17 rcas 

es. 

f)C?LO>:y---3, /' j-- :cirnc_:;thyJ.hE':XClrlCldl_.c n1q) 

1 :·3 r_:l.J. ut.ecl ir1 

::~ 0 
' ) , S CJ 

l L _l ,,_~ -1 ··":. -::- C.' 

i 1" 

1ne ~)OJ. yrnc.: r .i. za ti_ or1 i. s 

a.<: 1l;e r:.;err_:;>-:1c:te 1 njr·:ctecl -::1t 

ernt)('· r;;' r.--r~:) . 
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The react.ion lS aJ O',:Jeci 1::0 take p1ace untiJ the .final 

emperature retuinQ to the same value ,;::; i n _i t i a _1 

'--..IUL le-:. Ui thy}_, : n c / r:) c .i. y c:: L l-1 :y l c~ n E.'. 

rnix:~_t:rE: s directly decompressed o 1 bar and the polymer 

th a separacion vessel. 

:n 

j_ nq' Vlh L c 1': 

.:::·ee (') r. 

oe~oxide co0s-JmP~ on ara the productivi_y n 

·rhe product1vJ-v · Q 'XfJresse:(l 1~. q·_:carns ,., 

crod1ced oer g1am 

cie (.:-()] 'th v c-ne 

cccJ u ;- e-ci. 

ree 0f conversion inrn oo hv1_ene: 

1\rno Jn T~ low-densi y oo_y0 nyJene produced: 

It l_ :3 '· , ,r -c.nererore 
. . . 

C () n -~~ .L ~.J Ci(:;; Ci tht:.~refrc;rri th3t he: cor1,IenT.:.J_c>na1 

J CV-J ;_ l_ ',_/ J 

le ? 

]?() yn:c; ''c,'. __ J ·, (' 

in~:c~ntJ_cn 'v.JlC.L en(:? Ln·t iat .. or 2,;2-clj (t.e:rt:-a,my1f)E::coxy)t"Jui::.ane 

(.c;)]_c_J 



The procedure described in exa e 1 is reproduced, ex 

fa;: th_e fact that of 

2,2-di(tert-amy peroxy)~ r·cj 

invc'.n\jcn. 

The results are the 011ow1_ng: 

ree of conversion into po yethyLene: 13.9'~ 

JC ;\rnour1: of' lov.1-cJc:nsitf Y:,!Ci yc~thy {-::One prod.1.1ceci: '"jO.-? c:i 

Prociuc 

_;::_-

~ I •'Y 

'-; I '-~-; • 

ciu~~j_nq a po1yn1e:r Let!_ un o 

~onvers1or ana a hi 

';] -, +- 1--

1-dt c 

7h 0 procedure dGscrJOed 'G examp e / l? reproduced, exce 

hE: T acT~ ;, ; I)()}yrne:r:;_za :nn r:_c_:;rnr)C?r<:'1t·--1:re: 

iat:.icr1 t:c-::rnpt::?ra.t:uYC.:? C'h<:in 

fixed at 192°C instead 

cut accordinq to the invention as 

' ,-, , . 
. _ _, "- ,(,, f -di(tert-amylperoxy)bu:an~ 

The resu ts are cne En lowinq: 

con\1 1-~::rs_1,,_ _ _,, -~ntc.J f)C ··/ethy ene 

Amount of low-densi y poJyethylene 

::;i Pr:c)d.1-JCti'1it.v: '3100 q/c;. 

"vJ j_ th 

) _, 
'--j 



('·, 
u 

1 [' 

30 

the , L-c_-:1_J (tE::r t~aniy1peroxy) butane initiator 

c:lu:r"in_;1 ;:.;i f>OJyrner 7.dtiCn 

and 

an-::i a h j V· 

Convent:ona1 polymerization ot s cc1r r 1.ed 

-,-,Y'f'"'; r'C("'f 

'. ·--- '" ,,' J__ ---~ 
'"; ;;.:o .i. T "'1 E~ f' -,- ii. 

excer-;t fer fact .::_ r ; ti_ a. :J ~:;o1 yrnerizat_:j 

lXCJ '-·': 

ancl nc:::-t -·7° 

TY1e in ·J ior1 ic.; carric-;c:l ()U \ti _j l.i-J } 0 . rnq 

2,2 di(i:?rt-amylperoxy)bu~ane. 

y··p ::; 1_; ,.! ;- '"' l ()\f1 'i_ J n. 
'1 . 

sonversion in~o polyethy~ene 

0w-iens1cv poJyethyJene 

!?rod.Let __ vi v: C g/c::r. 

TJ-~us, an po yrne: 1· J .: ,, n caJ rit::?ci out 

temperature above 200°C in lo1,01 con·vc;:cs1on CTli(j_ a 

low productiv ~Y-

Su flP 1 t_:~rne ri tar y ,,-_,st:=: '0JE-~'rc: ca:cri_ecl ou. 

y _j_ E? t:·· 

be] C::V]) 

--~,n pri.or art· (acccr_-1jj_n_c1 

clocu:T~c i ,., ' - ' ,, ' 

L,L-f)_i __ ;_-;,( crt:~El.1'.V (Y't.1 xy) ly r.ne CEiSe er 

es._. s an'-i 
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l_ J 

E)roclt.:cti Y!.i ty greater I: han ]()()() g/g with clc.;qrc:e of 

C()rJV(;c;r:·;:,:;,io:n in co tJ<:)-1 yrnc::r of t)E'?tvvet:>n J_3 

c1oc ,1rnc:n ~~ 

dC'' 

Test 1: Polymerization with 

amylperoxy)butane (according 

520MSO: 

initiation using 2,2-di(tert­

to the invention) or Luperox® 

e·th /Lene: accordinq J_ s 

jnit c,-_ (solc1 n0 ·0mpany ArKerna ~ndec 

;----,-: 

800 

f) (3 r: rea :·_~necJ_, 

i xc.:ci 
Y' ;:; ,::;;_ -, ·[-- ,--

The-. 

_;:_ --__ H \_,: 
. . 

t:r:c::I":LtCJCC)UpJes. 

;_:·,, 2-d,i (tert-e:-:irnylr)"?roxy) 1:-)tltEJ.ne mer) 

··:z g) ar ci t_:::rc.):s:;ana J_cieh 

\tJ 

r1e entry int.c t"hP re:>a_c:r_.c_r. 

'Tl"-1i,:_; rnixt0re is t.hE:n injected 1nt:o t.he reactc.>r l.J::::;_-inq 2 

n1qn-pressure ?ump. 

Clf ---·}
0

(' (in_i.t c1tion ~~.elf:~)pJ:at-LJ:re) 

ernp~rature ret:urns eve ti.:::: t.hc; i.n L_. L Cl J. 

c~rnyJc~ r: i·': t. 11 re ( l . e. c"~ 1 1: . .i_rrlc' t;f apr"):rcxJrnE:it.c·:l·/ 

rn1nuteE-o). 



3U 

11..t t.~he reac-c.or OlJt.l.et, tYie ethy1ene/po1yc::t_f'-:y1c-::ne niix·1.ure 

ts <iir0?ct ly c:1ecornr)ress(:?Cl 1-0 -~ .Cjar C.3-ncl. L.h_c:' r:>oJ yrnc-::r ~ 0 

.crorn th(: 

The arnoun-::. of p(:;_Ly'rllE.::c rf~C~overec::i aftE?:Y r)oJ.yrnc:.::1 1 /.E:J'._~j_()ri s 

ci(~t<?rrn neci 'I-lei_ ing, which makes it possible o express 

the ree of conversion Lnt.o po1ymc-:L, 

peroxide consumption and the ~ivi~y of tf'ie process. 

·:'hp product1v1ty iQ exor2ssed 

clcfi.nc- 1j -::::. n e arno u n -~~ 

1 ;';'f"1 r-,- r;""" ,--, ' 7 1 .. :t _, ,_, " 

\J () 1 ) _ ·,;c: L·1 

Test 2 - Polymerization with initiation using 2,2-di(tert­

amylperoxy)butane (invention) or Luperox® 520M50: 

ca.r:t r:d ccorc:i ncr t.c.) :-.hP 

Ln'-1er11 J_or1 '.;.J j_ :_h _L n J .. t~ J .. at o:: -cli (tE-:::rt.-c-:i_rny1-

~)f?;_roxy) bt1t:.ane. 

th(-'; I' .. ] ) 1 .s 

exc E:"t)t t. hf:; ha1 n_ 

( _j_ n _i_ -::. i at _i c>n 

r.::o \l re j xecl ,":J ! 

The inii:~iatic'Jn 1:.3 c~:J_rcieci 01.Jt aE; ,,, nc r_:_1rc:·\1J_0Js 

'fhP restilts are the 
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rE?f' cf corrvers.J __ c)n _i_nt.o fJCJ1yet.h ene: 14. 4 

Amoun1: cf ow-density po]_ye hyJene 

'1 t_y: "~100 3/r1. 

.!~ r /. (ter1 --amy peroxy)but~ne } n_i_ t.iEt 

clur.i_nq CJ j'rYL<::'r_·~ za 1on a_ 

ancj 200°c:: herefore ctearly makes o ct)tain a 

l':J qh con\1ersicn .anci r-:1 hj 

ani productivity> 1000 g/g) 

~)rociucti'1ity (COL\Je.t«3ion 13 

Test 3 - Polymerization with initiation using 2,2-di(tert­

butylperoxy)butane: 

bucylperoxy)butan·~. 

.,.,~. -
' .. u.-; : y 

. -
, i j_,_ ' '- '-" ' / 

{ ,,. _r;, V' 
\ ,,,'.'., L 

'~:: f> reel u c:ed., 

(ter -~my:ceroxy)butane 

, / ~c1 ne 

n J_ :-~ _ u r_· :i_ c:: cl ~cl i 

Lul.y peroxy)butane 

or;;=_~ nc;- l OVJ J. n ; . 

cc)n~1c;rs_1r.::.r·j j_n :r:iolye:.hylene: 

J\.rncu n t ow-density poJye~nylene produced: 4 . () q 

r·, ( CCiU ,,-~-,- t.y: 

.:::. ,.--<"" COffi t.];ol. ---:-J_i(ter -

.res JJ l_()\;.JC::C pr<·clu r:_1_\J.1.'"·"/ 

Cl 0 g/g) w1tn 2 conve1sJ.on nwer r~~n 
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CLAIMS 

1 . 

f ;-, :c::: _r ,:::i_ci j ca : 

'~ope) ymerization ,_,L hy c:nc' at ;::1r: 

lJ, tiation rat:urP ;::--,?itl(J:i_ng fro:n 150 1·0 ~'. C°C:, oL 

a_ pressure~ r-E1nc-rir:c1 frC)I'(l l~)OG ro l:Ja r, in 

of f.Jeroxide pol yrner i. z.a ti on Lritiatc)r 

chosen from the peroxj_de of formu a 

ill 

K and Kt indepcndeGt1y reoresent a 

d.c:r: c.; r:- () u r:_; . 

ndc:n-c1y 

l d _I_Jf!C::' i n a.n '/ or:c 
) (' i zc:ci 

!__Lei L_ 



J :--; 2,2-cij ert-arny1peroxy) -

u. 

c1a j :,-) f i__ Z(?:CJ ha_ r 

ccpclyrneriza-cicr the:: o hylene d '- an_ 

on -cemper2 ure rang ng from 6() re; 19U°C 

'"7. Tt~e process Eis claimed in c:1ny one of the F)r<::ceding 

c-1airn[-3, c::l-iaracl c;riz(;d n tJ,at the,_ fJO.Lyrner.'i_z;::ir:.J_cJn o.r 

copoJymerizar or n 

r:. ?:rc)xj_d_e : -,-- _,_ot_ 

-,}iJirnecl Lr: ;;;iny C)n 

capo ymerization 1_ s "~ Cl --·- c: ci 0 "' t 
_,__e;:,:is or;<2 aclci\ ~-\; 

: r·;n er 

kl nc; 

tlUC' (?df-~lnq d(_-J(-::;:·) :_;:;; 1 __ ,j qrnents; 

J r: he presence of aL 

C>x_i.dar1 t_-_.s; 

,,-,,.--: 
- .> 

ant: .'3t_a.·c-ic >1qi::~~nts; 

C' • 
',) F 


