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o- et hyI t ol56- ai@:eﬂiybmtmzoacredm ethsrﬁdn are,rraamma- _' fucie st tﬁétﬁyl a&fnnﬁihpor wi-at e,

p- et hyl ani s i n&twldummeambbmwomofamme- 120
Exarrpl es  of prg ﬁé@ﬁﬁﬁ ne- - ferred tnalkylalummums are tn

ed

d tributyl inum, When
organic acid esbeyhtesigl aglsk stlercs V) ;’ﬁ“ B Q;@‘,f alﬂfe ol ofgh—qn“,gf :
met al f or mé@ U&eméerprwt U amehe g1 -lm;bWHrat:@ﬁ)oﬁE of forrla p@fpuﬁ%ﬂn&ml Il of

the Periodic | |s‘(‘,°“ac!m a@mdfalmh rag; digthylguminum BhaniPbes

are the foll o(r%é&ﬁ o ”‘smﬁgﬁm w1 bog’n am,g

% g,}‘{%rrpl%ﬁn%g’ 150? f?ﬁ?‘ n_p‘“(%oﬁf‘al ning -

.

6 m rI}gian i‘i Eug less;[ fha%%eg}xinn— COh_Ol S )

A219) ot t h
5 s such B8 prthen aﬁﬁm"lﬁatﬁmwh” :’5&‘;{ ppishons <y ﬁtgﬁf,’a‘ gL s U

l_l‘lltrtles sucﬁ ﬁ lalB ra -
car bon (aid pﬁ’mg@rnql mmuﬁmphmﬁpwadsmemp;egqg@% ,§_‘§lf at ed or =

unsaturated aliphatic by the formila
Rierr][err]Al(ORlerr])[err]Herr]X[err] wherein 80 primary ‘al cohol s
containing 1 '"to 8 carbon Rlerr] and Rlerr] are an al kyl group containing -



atons, preferably 1 to 4 carbon atons; al kyl preferably 1 to 8 carbon
atons, nore prefer- esters forned between aromati c nonocar b- ably 1 to 4
car bon atons_and identical or 20 nY\I| iC F—)(‘I ds_contai ni ng 7 to 11 carbon

=

at ons different; X .is a halogen at om’ such: as chl ori ne and saturated or
unsat ur at ed allphatlc primary or bromne; m is O<nferr]3, nis

- Jerr]n<3, 85 alcohols containing 1 to 4 carbon atons; and pis @
Oferr]p<3, and q.is d err]g<3, and mtn+ al kyl esters fornmed between
alicycdic carb- p+q 3 oxyI | C ar,soi;sscont ai ni ng 7 to 11 carbon atoms (2)

2 andt pqe'@ﬂy rﬂ@mssbsgmte@ (lanﬁe atgemlnmmmmmh@lahol S

i _aI i phatl puteFise tmggﬂ
ot ai ni m or“ﬁ;%gge 185 pmpasi- fomla by the fol | ow ng for mJI a

: I\/[err] AlR[err err‘]‘f ar bon . at ons. . Ru?AKOR"), a

wher ei.n Iv[err] s lH‘sJM(rﬁM)r”sel ected from Li., Of t hese, the prl mary al kyl
“esters.of ali: . Naand K and F\j[er ] ivheriaR’s W%Wéﬁqm%tdc -
: ,m)nocarsbo k=1l c)% -- , mcﬁ‘xlii(%b]kg SmOf arorrat iC
rm-ngcarbom}nt, dhlidvidfumi ) C GHRRG : ?ﬁi}%ﬁm are
especi aI I yucqorsef &&thﬂdummum_chlonde, dibutyl in Mqus&qmi@ss@@adogluﬂnhansfmrml a
9e _u@%b@@rfpmmgyasmwmg%he fol | owi ng:
Rerr] an‘ EaAS ' SalpE.: ef i ned  abovg, ry alkyl esters of
~ saturat ed 2 h Gesquid i hﬁ,ga nmenber. sgefg{éﬁf‘rom My, Zn70 -
monocar boguhl ssqeibnomsle,sudmllarklumﬂnydh-fganme«;used and Cd. 35 ethyl acetate,

- n- anyle s mrh@ﬁy?mn Eg o fvetion iufn com

cerale Rl et oﬁxzf“%my%a B e, B LGP o (1

" above ar eme pr)adEeH nbyp igh ts@ieoreulacitySanll Gif Highl yleldoys sat ur -
mﬂmbmwofmwl phatic

=1

t he generm%ﬂkmhmﬂﬂ; me}% 13 v
. monoc gy boXyREM dr r HPREAmple, s defined

Toove oiier BEE Ja%& : ﬁ -na:@%pém T el erohry
1.5to 3. suuhmeﬂmmﬁnunihm e or@fobjl ambﬁmlmd ;héi'cﬁpbryymﬂakoﬁl ofeaéser 8o of

unsatur- alumjp ¢ 1 yud fgr e dolefing t|c
m)noc %ﬁﬁ quhggl‘b ‘?Psa § g propagsof ! formul a
105 yl atﬂes&ﬁ a8 ol Joaicr err]

“wher e| n R[hbhde], &ﬂname wxheycmanine tydmomnutscmaué s prfomaarxysn-wbkeﬁ ésters of

| 22: g-sﬁu?ﬁ‘ﬁ%%m%ﬁg Eﬁnﬁésggru @:ﬁgﬁﬁ‘%&g&@nocar boxyl i c

chl or oaceindi(®) Movea E,carbonputdumas « rlmickpbasaRd by the
gener al dtor sdium ampetwlkydhnaestwtassmmf ﬁlerniQ)mel‘Vacnrderdalnchptamre than 15 90 _
‘Rlerr][ert H{‘ e, di _ i §‘°.l§§f ok oﬂg‘t&i Jsfdned 110 net hyl
benzogs e, 51 o ' : s RO Coarha Eﬁgﬁﬂ % but 1ess
than 3. hee:gadi®, dil-na p'y y dbeﬁz&ambm atmns, \ﬁh@ﬂeqa—@, they are

expressed‘h 1wyl gdméwmal 1'so- anyl be 521%:- n%ct yl .
formula R & er X e 0
' benzoad e @Ngh &Egg,{ém g?""‘li’] m&fﬁ%ﬁr@ di &g@% as defi ned
above, and al kyl esters of :toluic amdiensuctlwhd&ermﬁognbne and<mtyp-dexnd 3
O[ err] n<s, O[err] qE8ORYFdmin+ 115 tY At &S hyl “t ol uat e

"én fSe vate:

toluate, ng Xlsgﬁagosger‘%&?m&y% toJ,,M

Fur t her nor pe oIeRARYI N ornmu pxaaicmin"gbsea la leﬁfdeiﬁéit @fvexﬁt hyl benzoi c
aci d such R ishaeralkylngrenpp d!tammg—SIta?PIebft W@Id t inGGe ligwd phash

et hyl #€nzo S %@ﬁzm P "i}p‘ e Wuni num
or tri- rmm mﬁ{pamhéo@fnammma&a rﬁ%m ig@a“s egg%édﬁum num or
conbi nat iferd, aid thhieeecof temim- &&&hleﬁd&yldanptm may, bepthosersy hivkyéret@st ers of

Xyl ene. f%;;?@t&“}t meeg‘%élivlénngonuns {M Oaths ﬁléch as
e SRS B R
th ed tion pi
exanpl es abfwet mdmmf:me&ompﬁﬁ ofanchmmsmitnegg ssﬂ%;cto 50 Mm;aprefeﬂ: - carboxyl -
0

n

conpogg ﬁo@!%a? of YIIgefothe Refi al li _esteys of.

ani si _ﬁa (Ga s useg. T e qug §’eﬁ M Rj} EaV. Bsch as
met hyl - a@ ARk Hedard manﬁeo tion n2) bél he QimeCi i num

but oxi de prqiah;idn-of&rélsdﬁttﬂanmm- W qfscleﬂnut @memd al um num
oot gl et s el G T IR WS AR v v
1502, 886 5 qU|butOX|de and partlally

al koxy- subst i t ut ed “pounds (b) are or ganoal um num conpounds al kyl al um nuns
havi ng an average conposi- of the forrmula tion expressed, for exanple, by.

.



Rlerr][err]AI(ORerr])[err] Rerr][err]A (ORerr])[err] wherein
Rlerr] R err] and mare the sane as de- 5 Conmpounds of fornula (1)
wherei n n=p-0 fined hereinabove. 65 are—partially
hal ogenat ed al kyl al umi nuns, for Specific exarrpl es include -

trial kyl al umi nuns, exanpl e, dial kyl al um num hal ogeni des - (me2)  dial kyl

al um num. aI kcoxi des and al kyl al um such as diethyl al um num chl ori de,

di but yl hum ' sesqui aI koxi des. Organoal um nuns ex- “al um nym chil ori de or
di et hyl a num brom - pressed by an al,;ﬁi@%-e conposition 10 ide, - - g -
al kyl al um flum sesaui hal ogeni des. (me=-1 ch:oas ethylal unipum -~

sesqui chl ori d ndRERE Wilef ok e ( OREGES Tk ik Ireaction, the supefnatant 70\ —
but yl al um num%gﬁgmcaﬁ mﬁh@ﬁn@bﬂkﬂrﬁéﬁmn@%ﬁﬂﬁﬁ% md@ mﬂ

al kyl al unmi numisdised, he satalyss and) aheylefin ande ifog:egus@éswasddh_ weashed twith| fashy f¥Terum

di chl ori de, d’&"%‘?‘g"*ﬁm‘f’ i "E?T_"hd%oﬁ%lg? u%?%lm nym -
- ’s

di chl or.i de dr # _ 0% Guch O ¢ ’t“ )
di br onmi de, . Exar{f)lﬂ‘ksm& mmmsstoﬁmﬁmm mgfi-ns; c
carbon atons. rtwauﬂ Mhmoun asditﬁ’ part i al | y -hydro- :wth hi gh N~

ont ai ning af Teast 3

st er eor egul, r|1 . - bl © NRArisgrieny | 5| yni nu rrpl e
di al kyl - Ao TR O e o %ﬁda:tg i3 fodbead ‘ﬁ’x@“ ﬁ"”‘fm“ A

(m=2) such as'mleehihyle amoamd'___'-theltukaniﬁonet%x :3375t,hmuﬁobyﬁbmymmnmanﬂ

al um num hyd (bd'lb. Ombwhmﬂska‘Mimﬂl P‘°¥‘east 3
carbon ato > AR eh U,mn&m

copol yner i gg;t lo&anfne meaﬁ)m selidshhﬁﬁﬂ Sg& ﬁﬁ?@fﬁrﬁﬁw&l de or-

propyl - " a-ol eimlmmn@nmm;&:_ .in
di hydri de. Exafsrdesiby. 00819
can of forgyl & mvp X
of this inven m«mm : m;ﬁ%;ﬂmmstmmed,‘ &Nt -
t he case of CW@EI’@I&’FI y i ¢a |l'mih’€Hsiﬂie amkpohmxeetfh ¢xahcum num
et hoxy-" Wi t h amoump P m fimple /I f"f%"ﬁor witto heiling! -heptane: f7R% PG of 032

but yi al uni gymP™= -y (af QDAY y“%ffé‘ d O RET ef“o‘?’ .

non-r ubbery %M}ﬁwmwmﬁdmmmwnm d Onthe ‘other “hdnd, the(lﬁﬁlﬂ)lpjﬁ‘ﬁerwas 85
Usual |y, the proocieshe snighptomiini/drto 18904hpl emmt[ratﬁdhm éampi@xg af ley bolve®npounds

tion'is utili f@ﬁ'ﬂg A/ g ik Qi Q&e.CO av gfc?ﬁ‘cg’popfgm gﬂoﬁ'a@dty

conpounds rjsntd,ﬂpggg& '&éea'i He QBktoBdd! N

| east--and (3) tahﬁuexmmbjr 'r"‘gltherpolymrﬁzammaet Bon,tl@fcﬂl&i ﬁveatcmmt a§0a
mai n Ghi t - and. cowslitiong e golym m:‘%lgf"l‘ aebdlqpbma!isa(nhmrF BRpEmd 44 (e Bhan 30
ol %.. pr ef er. aly aiofs r%’ ﬁé&n gt rg%ygemo e’EF&I’ W &ehifadl (co
magnesi'um @i - jzatibh systemgis BﬁeeﬁdayMae thepr o ple 15] - butyl i nc,

di - et hyl zi nc,polymerizationyi$ emsriedfous in the lpresencs- ol g ﬂfetﬁ@ﬁﬂﬁh}’h aatwa85mltte@i| %5
-i sopropyl ‘zi (€ hydag m“md“%ﬁw“ﬁ}@:ﬁ east. 3(@%&9@!1 ~ et osde -
contai ning 3 e T ug:fyiﬁé, forfled. PI opy! wasgﬁm‘;%:&f' Al k. at ons,
such as prO!loy| eTR, followinh Examples ardUCoptpimdsaiNi U'Y'-t) activated- MgCl, obtained by bull-gile, 4 -
met hyl 1 - rkmrekaeﬂumte@epfeseﬂtgwﬂ{ﬂzf} et ani UMinpowes owsedgignd the use. of ethanol- 100"
met hyl - 1 bupesiierlly-Exanpl es. of -t he di ol efins opited (Fompprative  Fragple

titani um conpounds ar e gegipiigat ed d| enes’ sug Ui 80€ of R0tk um are

those expresseg,, vk ;m,;@ ¢ ‘non-co Fugaysedmboﬁaae&héupmm of -
di cycl opents: dl(%i‘ﬁmglyw aderaé:nymm&z ghane and the, Selide component : was . -omitted - 105

Ti (OR[ err]) [ er julaXphloride| (0.1 mol). was suspended mqgsg ~ (Comparative Examiple 5)s

100 The pol ynef 1T J‘?éﬁﬂ‘@&%@ anc® \&f@‘ﬁ‘ﬁnﬂh iy lglﬁ:at orﬁ
S Seniniay i i .

such as chI or - aflggg is@ifedCRp D€ car rd[eﬁﬂhmmhmhahlﬁrﬁeaddab(@m-~ 5

bromne,” " 50 hour. Then, 0.3..mo} - qﬁrmmmlmm absen@eramre %rmrl%é): r\?rt sol ¥ont

thﬂé B g;o ﬁ;ﬁ? i)

) . fdted, bub the) pRBuch Fas iedcRger
6ok O odiilt RN LepaRiked, ;- Tk tMuuﬁ;mcMgnde,andatthe
also in the55gaszd’""" iegh itameghly with kexsemplaed in'n a Cepbel Hareadion die @ePdy - s
titani um are pihe-sbsepce gf g fise) opgagonpyllic ) '
the use of tit lt{gl I e |
hereto is espe ﬂmﬁgémmﬂdadum tetrachlor- mExamplel fore been usgﬁgﬁtfo{z"t he
pol yner i zatﬁoonlde)lexs@eacnonlwns perfermed a036C. fof . .t hTte TF%\%RWP‘%“ ghown i,

a-ol efi ns using Ziegler catal ysts for ‘exanple, 110 conposed of . the solid
titani um catal yst com 20[err]C.~ to 200[err]C., preferably 50 to 180[err]C.
ponent (a) prepared i n_the manner nentioned The pol ynmeri zati on pressure
suitably is from above and the organonetal lic conpound of a atnospheric
pressure to 50 Kg/cnferr], prefer- nmetal of Goups I to Ill of the Periodic
ably 2 to 30 Kg/cnferr].




55 Tab

the polyneriza-

le (b)

olefins usi ag-t he_cat al yst

of

is used. Exanples of the organo-
115 nmetallic conpound (b) are the sane as those tion of

fh|c4n_

The reaction operation of

nent i oned herei nabove with regard to

t he
titaniu

(a).

reactio

m cat alyst com_

n 60

1,502, 886

Zi egl er :catal ysts.
. Exanpl es bf preferred organometal lic com
carri ed out in the substantl aI al?,soz,sa}ZO - 6

vention may :be t he same as that used in the preparation of the solid
pol yneri zation of olefins with conventi onaonent

I'n other words{{{)he

is norrral
7

ﬁ_qpnm: nf ny_\zrmn and

SO

isture. Wien an jnert Affer the reaction, the supernat ant
vent] stich as hexane Ep or{ ‘klerosene |iquid was reaned by
decant af i : I S ,.[the catalyst and the olefin and if .ing
solid whs t'éh eqh [kgro- desired, “the.diolefi-n.are charged
- into the x ing polid titagium catal yst 5 vent; and
t he pol yngt f O .| Thel conponent cont ained 42.3 ng of
titam um- Le idh bf the catalyst is such .and 582 ngy
of chlofihe 5 ; that the solid titanium catal yst conponent
gram t heg ot a calc gd as titan- ium atom. of
pref erapRy: E-1 'T Iyrrerlz tgaglgto mol /liter of the
l'i quid p8 b An Jaul ocl ave . an avail abl e vol ume of
0. 001 tbE: % hd T} quid phgs 2"'I iters was charged with
0.75 li}é&r he ahl ef amount '&e rganic netal sene,
0.375 nj.Bli 134 um ahd conpo Fﬁ b)Fis preferably 0.1 to 50
mlli- Q)¢ Nl ted ps tita : & of nols/liter of the
liquid pl s “Ithe | cat al ys _ ent (a) prepared in 15
- metal |12t ba N _ils _rarried tgte fagegm ng paragraph and
the m-x}8t 13 jus} phase, th% «5O%i detitanium . heated to
70[ err] p - ‘e i..lzep £75 catgtgyg c! nponent (a) is used in
an anmoupt. )X 1 tihaf °t he t o® sure of preferably
0.001 tp- ref - RENt ai ne'E?_-. ’/"' g/ cn err] The solid
com of| p  y| 8. 0001 Q-B_ 22 ponent ‘was col | ected
by filtfe ol ) .IS'rgl ellit & #Rapor- phase, cal cul ated
as wth = ng 'go_’:affo d‘x nium atom The
or ganfin 14p¢F Jof gqj%propyl ene as a white powder. 80
conpogef 1y n hEE= The residue of the pol ymer
af t er <ef ) ;mgrﬁlrmle Jiter of vapor ~with = .
boi | i hg{-n: 1Bk 8 Ihase cagag dtd as metal lic at ons.
pol-ymer |- - fej [ Dg30E Ia.@ Hatio of the conponent s
(a) and|( bf ¢ BUEBEZ & rga’mo of the nmetallic On
the ot her: g ' :gé%g _,f ‘titaniumatomis 1/1
to | 000|E Qf chg) g especially ‘1/1 to
100/ 1. |2 L 1s §IEs . > | ymeri zation of
ol efins 1V :ﬁfdrgeg : o gtl on activi ty 30 -cular
wei ght pE|t b g o SZ2talyst was 545
PP-g/ Ti} bjj2d&w@ngi B ¥ % Bol ymeri zati on For-
conpar si al G813 idit £ons such as the
pol yner IR 88 ['n the same perature for
t he nol & 3?’;' Exal -rg’“ 8. 1 ‘except that: But the
. addi tiop- £3&) thg ®f . et hanol was omitted
- (Com 3 faGi ve. tﬁhzggge : parative
Exanpl e :tg@.ﬁ in.t sence. . (2) the use
- of ethy 5 ©of 5B\&rogen in order to adjust the:
nol ecul - _§.°_ . wel ght ‘there is a tendency
toward | 17 yl-al:umi'ffum- chl ori de of -a
noncrysyalli ne pol y |82 was onitted (conparative
Exanpl e[ 3) ; T p%gsg and Conparative (4
. activat ¢d NgCI [er Fik °'r§d | - Exanples illustrate the present
i nventi ¢n nore & ' ;&*&’r&nol - 100 specifically. - -
was om fted (Conparat|i Example 1. . o (5)
after t he—Ferrat+on




Preparation of catal yst conponent (a)
separation of 45

Comrerci ally avai | abl e anhydr ous nagnes-

catal yst conponent,

t he
t he

solid conponent_was omitted 105 ium chloride (0. 1 npl) was susperded—in ~
0.3 (Conparative Exanple 5); liter of kerosene. At r.oomtenperature,:
0.4 mol - . (6) the reaction with titanium etrachloride_of ethanol and 0.1
mol of efhyl benzoate were ~ was perforned in the presence of free added, -
and the ti"&ture was stirred for 1 S di et hyl al um num chl ori de added
(Com 50 ~hobir. Then, 0.3. mol of diethi1%E%i num ' parative Exdnple
6); - S - 110 chloride was added dropw se -at .room.tem.. . ' (7)
after reactiof it Jdrethyl alfum pum[per gt ufe, -amf e mxture was stirred.——-
for 1 chljorti dg,g tHe |sol.i pnpgenen 1S NO Ur. The solid portion of
the resulting s.Lsﬁlg.g s_g-i_g" Hut t he_prieduct wap' react ed pensi-on of the
reacti on prodyjct mﬁ%g @ wil&h ‘-Rtﬁﬁl_um get | achl opi de, agd at tdhe
55  and washgd |th®Ecing -kergseng, . gnd i -1 end of the reaction,
the solid conporj- 185 Phd gsence off a fred orggnongtal li.c com - .ent.was .
not separated| pgound of roups 1} to 1 f _t:,h.e....-@-:U's'i-_..ng..ea'éh gf“"f
t hese cat al yst &oi}gorﬁ_ | Q& c|Halkse, ende®@EE PEX TR DE
kero- . propyl ¢i#d was f% Pg-he Fare way sene’?%%%ﬁ% m.ﬁg%’ﬁ(?ﬁ_
of titanium t¢t|dhl et | 1. O -|i de. -1 eact Bar® ey, iged £idl Fred:
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>5 102;8 : ~~~TE[oT <D= 1 - ) ¥ sSBGNERER
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>t> 111]Ng | g|~dcs 521[na3¢ . ffo_ | o e Pl e ggag'g 00.
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5 conditions as in Exanple | except that 0.0375 mlIlinmol of the catalyst
conponent (a) was wherein Merr] is lithium sodiumor potassium used
together with 0.375 mllirmol of triiso- and Rerr] is an alkyl group of ‘1
to 8 carbon butyl aluminum instead of the triethylalum atons; and
i num 419.5 g of a white powdery pol yner (3) compounds of fornula: 10
and 4.8 g of a sol vent-sol uble polyner were obtained. The residue he
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