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il Concerning:Tne Prgaaration of 0Oils. from Pr:im’ ry Products of ‘the
Na itha reseulje.S'gnthesis':;'.v : S

»After the’ question had already beent'eeted a 1on° time ano :ln our"
;'-“Goethel (see ‘report of August 29, 1940); " 4n“which’ way a useful
‘of AlGl polymarization from ole fin-rich

ponding- eynthesis carried out:(iron catalyst cycle)
bhe ‘main laboratory wes also introduced into the worldng

m since July ,1950 . 'Iho.problema were oonsidered to’be
s3tion i

so extensxvely transfornf
noentret:lon in the separated
eesnre., i

‘ h 0il yie:
: 1troduoed olefin; 1te
‘ es:ldue naphth ‘_,e'ex"ved as: a

, 2) To form a thin fluid oatalye‘o oil 80 that t.he repeated gl
i utiluation, of the ca+a1yst appeared poee:.ble., L e

e If neceee e naohtha muet. undergo, ae fer ae possible, a eimple
and eeonomicelly produc bive pretreatment, - two means in- “this direction: wera’ .
* proposed ‘previous: Ly by Dr. Gosthels 1) calcium chloride, vhich not only dries
‘but oftentimes also forms addition compounds ‘with the ‘alcohols’ fomed in the -
pregsura’ syntheeis:, 2). aode lime 5 whioh ‘as’ baeic material binds the ecide h
‘presento A P : ‘ , el BN

= -The- submitted: report brin.,s a’ rev. em”of t'.he mode—of"action of the .
naphthe pretreatment. carried out by us. end the aynthesis. cornected with 4%, -
,:},Concerninr' ‘the extensive- invest"gations of the initial naphtha by crude
: ert ;"xllation shall be 3 ed . sep aratelye SR B f:ii

e It‘, is enuicipated;lthat the eubmitted problem is "t be regarded :
, as, Ar notv’b oncludud, yet. a fundamentallyi solveds i

#The: portion of “the' naphth boiling
cwith it also ‘fracf"ons ags ' to 150° “

Irnace: L aw?kPacl‘tdn
-Ltm, IbsoJute Jnlx 27—2 3”

O'j!lhble ‘512 :

: i's“ﬁnﬁtee“e“‘rodueﬁ“. a5 eeparated 1n the-Jantzen: colum according

to single hydrocarbens 05--«---1;0 clh -and’ furth ‘ut in ;t.he leboratoryo :
“The: 3-note owed, ."ac cord:mg b the' "Ketminkel"method,

: : srodnied in'this kind of ‘naphtha dould,
: ¢ m:ple.med ‘ ‘exact method for the dete tion--
mof olefme o) With 1-}3 A1013 ~the- different naphthes*noted, ‘“oheracterized byEaTr




~ high OH muber yield; indeed, ‘gome catsglyst oil but Y 1ow ;ields of lub-
. .ricating oil; the pole heights:1ie it 1.78. 'I'hia“vaue 108 142 when
 the” in:\.tiql matertal consists of Q. ,13,1). By pretrea "of ‘the- naphtha
tat 100% with P 203 £ which quartz powder was added for- bette diaparsion
% the vield rises f 6% 1016.2% and the iodine munmber .fall'
Further eutper:lmen 3 at 'temperature sher e
Y{orghy or note ]

?with small’ amounts of alcoholar%h ~ylelds o olls’ are—correapondingly greater
(ca. 378) after polymerization with _L% 1014, Also catalyst ol (2980/1) is -
~abundantly farmed. ' If’one usesd," ‘besides ab ut 2.5%°A1C); meveral: times of‘ f.his
- separated ‘catalyst oll,"the yield of the oil sp falls to”28.6 dnd 23.2%, or-
~~the'concentration of the unreacted olefins in"the residual’ naphtha riges to

28-and 36% (2980/L to 6).  Since the furnace product’ becones poorer in olefins N
‘with’ increasiny boilling ang

; the ttackion"f»the'oil accordingly goes back- -
ward (2980/7 to. 9) | ,

gs8. no’ Mpmvemento

.A'w brs _ 10° bra
‘this series 1s the low viscosity of t.hg ;-

, Napht.ha and condensata oi]_._" or "separately wox‘i:ed up,- '.!he f:l.rst
;produces small ‘amounts of o0il. wh:lch.,; is: permeated with paraffin, the lqtter
‘'a peculiar’ pasteo ‘The picture cham,es quite’ essentially if ‘the naphtlfa -
portion boiling to 200°C ig: ‘treated with sodium. bisulfite for. removal of..
" the aldehydes and ‘then with sodiun metal in open vessels to: 200°C, for K
'binding the- alcohol as alcoholat addition ‘of the" matal briak gases are
~evolved, a deposit is formed, litative test,:the' naphthavias ‘found
free of aldehydes and acils . of’iﬂ% catalyst oil arises Lo.l% .
~oi with'A1C1,, to be' ‘sureof Lor pole hedsht =°2.2 (2968). "This value is’
-specific for the mphtha and ‘not - {raced back: ‘somewhat’ to an. 1ri,1urious
-influence -of: the.iintal becsuse - -1f" onetreats ‘a normal-cracked- naphtha ina"
similar fashion Wi th:bisulfite and: iiatille over»fsodium, y:lelds and: analytical
_valuos of i the n-oil,  als. the pole heizht remsin ed ( 993

o The porblon boiling 0. 200°
VA1013 or 2,58 ALCly o= oatalyst’ oil
“Since a pretreatment with ‘sodium 5 :
operation, ‘other moans mst b % PO ,uphtha pgetreated 4n the cold:
solely with CaCly yvielded - even in an A1CL; addition. inoreased to 5%, only
108 01l yisld without. cataly gt o"l !.‘ormati QNgiiiiic :
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Asﬁonimingly, fio :hnprovement also appeared when ‘one: vaporized the

naphtha shaken with, ,Catlp and el owly 1od 1t with aduirture of small amounts

'to about fmm 75 to ?0%.

~of HCl ae a gas at

009 over aluminum shavings. Hereby indeed entored an. .
esgential increass. of the reactability in contrast with A1013: 20 ceo! naphtha.‘

“are heated about 1.5%C within 10 minutes by -addition ot‘ 1°g."ALCL:, "after ‘
- pmetrentment ‘only with CaCls;- ahout 10°0 within 10 ninites after. ﬁretreatment
- only with HOL and-Al." In spite of that the" expected improvement in

: experiment 2995/-£ailed: to appears— The oil formation ross-only from 10 to

3 the concentration of: ‘che_cﬂaﬁ.ns in ‘the residual naphtha fell only

: Siclwz“is an easily mob:lle liquid ﬁoﬂing at 56.\9 0, :Lt feac'té very -
enerveticauy with water and transforms, for example, acetic acid'into acetyl

-chloride. - If one adds this matarial-to: naphtha, ‘the.. liquid ‘bacomes: tu;fpid
. by the separation of ‘gelatinous: gilicic acid and &’ gas g formedo -When'"
[}

- this is complete, (the material} : is distilled up to'20

: of boxicity atands 1n the way of t.he practical utﬂ:lzation 01' smh. O

f‘rom ‘the farmed
precipitate,  ‘he naphtha thus: purified gives with 5% Alcl 'Slo2% 04 of .
V50 = 11° and- visccsity pole ‘height = 1:70 along with format.ion of ‘much

-catalyst oil, ' The concentration of oleﬁ.ns in the. residual naphtha drops .-

now to about 13%-(2995/3); ~The low. boiling point and also the. preventing

\

I‘\n'ther progresa was nade. for 2}10 0perationa1 utﬂizatfon of the

: other- way which wa found, to usé ectivated aluminum,’ According to .
‘the metal after etshing by means of strong sodium. hydroxide: was. moistened n

with a dilute solution of chlz iThe .dryinz of this oxceedingly rapidly :
oxidizing material 4in the air remains ‘bothersome, If one heats:the naphtha

*with activated aliynihim at 10°, there: anear here also brisk gaaes; after

,two hours act:lon one distills to 2000

“the anélogous “exparriment 2994/2 gave: p -excellent yield of-63.2% ofl,
whereby the olefin content of the residual naphtha returned to 5% (3). ;
,Corresponding, to bh:Ls fannreaching conversion the VPH lay at 1»65 (exp,,2995/2)° }

’ ihe syntheais w:lth 205% uc and the catalyat o:n.l separated :l.n ‘

e

8, Murnase 10. 10 Packing, Hediun pressure Watar Gaa 1ch19 1.;. 3.
. ) . ble Yo 1 A

‘fof ﬁxrther, nqt y«a‘& ooncluded investig:{io “So ‘ ‘The. series 2991 presented here
‘yields, summarized in brief, the: follo

ngs! “without pretreatment no:catalyst

‘amount-of ‘catalyst up until:al

‘better: (2991/5 hnd U)o WAth hig 'boilmg ﬁ'actlons the yield of oil' deolines
;(2991/6 and 7). High Of-ﬁvalues :

ol 18 formed with k'S5 and 7% /A1Cl.s ‘the iﬂld&&oﬂuuses.indaed_mth.xha_.
bout’ SE o' “Low=boiling ‘naphtha’ portions react.




, GaC dr‘rmgr has Juat as little eﬂ‘ect as heatinv with soda 1ime
~to lhﬁ c, “wherét -inde¢sd the: organic acids are’ neutralized to: neutralization
- humber = 0,01 (2991/9). - The’ treatment with Be0'or Ca0 warks ut absolutely
| (2991/20 and 11), S ‘ ‘

Sl Also .luseleas is the incrqaaed introduction of hydrogan»ohloride e '.'
' gas into :the naphtha, increasing of itself the activityl of the naphtha' .
. 2991/13), kewise the effect of the firs mpac}; “1,, ;‘3% ucl3< at ¢ 6s°c(mo.1h)o

mmsd j and Na tpmzoo,_\c (No.,

”:"activated alum:lnum to 2'00°"""f(llo°16)

- Catalyat ofd fomation *yields and’ po].e he:lgh of ‘the oils af
“in the other expers, nents. the concentration.of olefins in reaidue naphtha
amounts to 53 to 653, it has now fallen to 1 to 283 The activated aluminum
" falls to work when it is broupht to action only at h0°0 on the naphtha LT
“,(exper:l.ment NooJ.S)n B b o

PR %e low ..odine values 21 inhﬂoo 18 and 15 in No°16 cauaed us to
- :I.nvestieate the a'fmg stability of both koils:

Aging 6 hrs., 260° 05
mckenmg + " f
_‘Neutralization NOo

| 6 F\zrnace 10, 10vPackin Medium’ Pressurao Wa‘se ~ cycle 1+‘ 3
Sepf» 1-3.1, 19 z ble 6)o 5 ﬁg

s

mgrefora, the question 13 as’ to the aama type ‘ag-in’! {

ding a later production from_ the same. furnage.; pack.{.ngmmewlefmw
content of the naphtha had fallen within this: pariod ‘from about 75 to about
62, - Te experiments 2, 3, i subdtantiate anew the £00d results in the pre
..Atreatment with. activatod ‘aluminum, NaHSO3 - Na, Biclh, namely, - in’ regard to
catalyst oll’ ormﬁtion and practically complete reaotion 'ofr\the '--o]e ﬁna inr
’the syntheﬁ& S e e - e




5.
. The introduetion of KL faus, inépitef"‘éf”thé application of 5%
A1613 (eocperimenb 2991:/5) B R R
S 'Ihe exu ariments show ’ohat the pretrea.bment of naphtha rrom the‘;
‘pressura . synthealxa before po;.ymrization to on is unconditionally neceasaxyo
_Asanewmethodupfoveny . S T Ce

_.. .. . &) Nai30g then sodium
AT B ; “ailicon tetrachloride -
= ':-‘L"&. : with Hgﬂg-aotivated alumi.mm

‘Further expezd.men..s am to be tried mlth other, i.f nocessary activated, metals
as Cu, Fe,:2n, Mg, vrith o:d.de compounds as Sr(OH)a, P205, chloridmas Fecl3, ‘
: chla, Sb013, PC'L';Q SETN ‘

S : _/s/ Clar .
- L O:ll Preparat!on from Products of the
i o Na tha 'thea:ls‘ Under P"e gure . -

,"Furnace 10, 9 Pacuna, Watar ge,s straight paseag b 7 atm,e.bs., July 27-28, 19uo

E Expo Pretreament Boilinp qmgo Syntheais A1013 cgtoou Fomo BT
Moo, of ’Naphi,ha stari'.}_ga olero catooil heatin ‘ Besidqclefo : Resid 0..1 ‘
‘;297375: NONG- -G Z ,10,11 5 A1C 1’3 cErlata ° 94033’6 S
' wel . co : % g E _,_.11 hrSQ 800 R ‘ 36% ohﬁ-n v 0”150
: ‘29 h OH value_ : 508 OH. value Phalo78,
e Gl ) ] _Y 1Qd-N0°"80

Cntwil 3.,3,; _10.,6% 5
- 35%. ,olaﬂn e16 1 .

L;a;’zuc:a o cat?oil 5% : ";12;1%
) 1] hrso 80 .. 22% olefin Vgn,,9°6
_,,, u 5 oa véaue ,‘ -»vm-lnl;z

o™ 7 pone 6 011 ls% A1c
B e %% 9’1 ’ /1 'hrs
33.6° OH va.lue"”

Bl

220 o value',

P §

~—z976/2--p ‘@wmm‘ RO wa e e 8,28
. aangv t:hra U:{ 9’ " _ hrso95 18% olefin :" Vgo;ﬂol
i e ' o : = Y PH=Y 9T

.‘_‘ \ ; IodoNOozlo



011 Preparation" ﬁ'om ‘Producta ot‘ the -

Naphtha s.vntlasis Under Pressure RS

'_Fumaca 20 8., Pacl mg., ‘Low preasnre tmter gas cycle 1+3 Aug. 25\-26 19h0-'

' No,

Pretreatmant Boiling range
. of sz:ﬁ,ha tarting olefs - at..,o:ll heat.’mg

Oa.toOil FOMQ v

Synthesia A1013 L
Reaid«Oleﬁn Resid.Oil

2980/2

| zf,?eola

wws e

. 2980/6.

Cwtopm

2980/9 g :';:;".‘ i

Nona

Sodal:hun

ao to 12;o°

" none

" e 200°
695 oleﬁn e

705 ol‘

10.,6 o valué
o 200,‘

p\ »' o

4o 275°

62% oleﬁn

1,ﬁm@mﬂ

| f e,
n hrs.39 2 o

_Efi_h» na
: 711 hree395°

7 h% A1c1 :
11 hrsa 95° :

.,sz 41015
" o catOOil ?380/h
1 hre, 95

205% AlGI
“Cato,oil. ?;80/5

o llhrs. 95°

EUNAN /. ) 5 X e

ﬁcatooﬂ. 60 :
1 ﬁ olefin «r5°=6
: o97

518% olef:l.n

‘54‘ ‘, Caﬁéoil 55773
; 18% oler:lu

AR »_-catooﬂ 053% »' o
/3  /- 27/¢ olefin. .

catooil 0.,6%
: 28% oleﬁn

l.cat.,ou 3%
.936% olefin

cat.,on h,sz
wﬂ_‘y25% olefin ‘

; >: : Catoo:ll 3o9%
'21% oleﬁ.n

',‘lfcat.,on 1003% -

g

g
o v50.6,7 |
| WBERL90

E2 e
v§ﬁ,,1§89_7,]
3206%

h,
v =L, 70;,‘
28 6% e
&d,k
23°z% ' :
vso:ho s

3301%

vg?f’ 3°°8;;5f,

. 2801§
Vop=68
‘_ygnel 69:_“

".,7%

oen

V%H..l 53y
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011 Pl'eparation from PrOduots o f the i
Naphtha Synthosi.e Under Pream

[

‘I‘\u'nace 11° S Pao’clq Water gaa cycle 1:3° _, e-caialyst, gaa preaaure 20 atoabeo h/19hc

v Fre S T
Expe Pratreatment Boi.‘l.ing range Synthesis A1013 cat..,on Fom, 2 EER
Noe_d_ , of Naghtha startiE oler. cat. 011 heating_ Reaidol)leﬁn _hsido():ll

'2952/1'.' None o to 310" e l.z A1013 * Gatoll 0 1608
S e 668 olefin 11 hra,” 80 52% oleﬂn' pmffin

' K P e B , L conta:l.ning

V5056.3“

VPH.1°98

2962/2 " 11(Lto 186°*~ ’h% 1013  paraffin .
Rt . v;ogg,s,;

S i
! e LA ‘f

. 508 olefin 1 hrs. 95° -
e

2968 NaMS0y cold, to 200° 8 MOy Qatoo:l.'l. az BRI A
'L Na until 2000 6§ % oleﬁn 11 hrs,’ 95 20% olef:l.nf,... , 0=9:3
ey 720, 2 -

TR
Lot

AT
*\ .

o “ ::’1

,COmpa.rison normal cracked naphtha from gaa oil RB g %

p
'f

2993/L - Nome - to‘zoo",. m 013 * “Gatooll 1h°7% , ;
0 T o Thgolefin _@f nhrq 95 6% olehn : -"v,'f',?,:ls° .

. 2993/2  NeHSO3 cald - to 200° ﬁ‘  Gatooil 11,,593 ‘51015

i Nanbo 2002 ;.76%101#;_:'.’_1_1.' ' hfs 95 5% oléfin . .. Vggul746 -
o diatﬂnﬂg D \‘v‘.«‘k“ ‘/ - 4 B R VPH=1063\V :

© #(Tr. 1 ‘wheht b 286°) .



- Table h DRSS

= 011 .Preparation“;rom Products of the
‘ Namﬂla Sggthesia Under Pressure .

,fi'mrnace 1.7 Pacld.ng'.,‘ Water gaq cycle 1#2;" Fe-catalyst, 085 Preasuro 20 afm
o Sepfae 11-19, 19!&0 - o S , '

PR ,,'_--,v, -

Boilim range Sy—lftheais A1013 cat.on Forma :
tartﬂ olefo catooﬂ heat:lng 'Resid.OIeﬁn Rasg j

2995/1 caclz o zoo° 5% ucl cat.,ou o . _' . 10&3%

Cdryig. T olem 1 hrs, 85° 7 ».75% olem 7 Vope?9 .
o i R :‘:VPH:I 0'75'*:

: G : Iod.Noo=52

='j,"2995/h cacla drying to 2oo° i osz Alcl A, ”cat,ou 0 1618

s.aa -phasy’ 75% olef:'m .+ Cateoll 239&/5 ,"-,"’705 olefin Vgo-2h°1

’ HCL cover - - - : ";'10<hrs° 85° - v UPH=LoT2.

: Al 2000 S ) ',v:v, ; (RN k w “ *) ’ v Iodo“°o'ges‘ g

”2995/:: - Cacly dr:rmg o200 [5;5 A1613 o Gatoof) 98 - Sh,zz
: Si6Y, cold 7h% olefin“ o '10 hrs, 9: 13k olefin |V oen ‘
Lo ,,;distmod. ok Iodowcozﬁo
- waghing, -
,sdrying

;;,2995/2 Cacl, dning to200° . 2.58A101y -Oatooil 1% {63&%

i RPo Pratreatm
',"NOé ' of Naphtha .

¥

Aot 71,% omm. - Catooil 2 h/z 4 ,‘5% olefin. =13 1.
2000 o ..,:...'10 hrs. L 2 «»1065
-{(distﬂl S E RSN , IodoNo:,-lﬂ
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, 011 ?repara on .f.'rom l’roducts oi‘ the
8 Nanhtha Synthesis Under Presaure v

. ) R s o g .
F\xrnace 100 10 Packingo Medium preasure., Wat.orr gas oyc].e 1+3o Sepho 1-2, 19140

:lv}):po Pretreatm«mt Boiling range “Synthesie Alcl', Gato()il Forn.
‘.‘.»‘NOo of Naphtlm startigg olefo ;eab.oil heati.n 5 Resid.Oloﬁn' ;

: l} R OH valuert

299’172 S i g
S 75% owin

. . ‘v‘(‘

Oatooﬂ .1%' Ly

Y 150° e
e Sh% oleﬁn eV

. 7hf olefin’ . 11k
. %o va:uie BNy

2991/ 6" f‘:}-ﬁp 10:200° ° . 58 AL ]
Yo U 70folefin 1L
RV B 220 0 275°""‘.. 5% M0,
M ¥ 61% olefin

cat°°ﬂ0
*?2%591@&‘:

acat.,ou o 198
26% oleﬁ.n"'_ — Vggel2oh

SR 75% olefin

ok wn




'lhble 5 (Conﬂnuation 1) i

&Cpn Pretreatrwnt Bo:llinv range Synthesis A1013 031'.»011 Forno S T
Noe - of Naggtha  starting olefo eat,0il heatin Raaid.oieﬁ.n Res;’dwﬂ
: 99175[0 1;0 whto 2009 i T4 w o latbe0 E 6

: SN 0,07 11;&1:53809 . 67" olet‘in Vo289
e WA TR AR e "Vf’u.lofn
2991/1.1 .caO?':eé"e':tJlO" "i-;o'é66°'?": M0 Gabeoll 00 G228
ERE L Ao 20,967 -;.ughrs.gso?‘ o G oletin T 0328.,1; il
72pkoler1n e py e | vgx_,l.,s

‘ s te20®  gmm a1, ;;-.Jeca;e.@n‘o,., -fi,al.sz
co1d tomu SN'z1.58 . .11 hrs, 95° ~. 53% olefin - - 233.8 ;
L 72% oleﬁnf.: ‘upper phase Sl V&l
LT deoompoaed B T Iodonoo,jﬂ

-.~2991/1h 3% u013 to 2oo° uzm13 ... Cabeoll O _ - - 29,55!

CESR B0, SN w0.8L ‘fn hre, 95° < 56% olefin - . Vgpe30.7.. .

L soda cmil 6h% oleﬁ.n upper phase oo © VPH=1.59 -
e IR g ‘decbmpoaed T Ioanoo-al :

"'2'991/',12'  NaHS0y 20ld to 2oo° ;: z.zuc13 © Mwchoat; 7 .
M t0200° SN 20,03 . 1lhre. 80-95 ol bolled - Vgpe22.2
(D) R - brisk reaotion over C Vg?l-:? :

. apper. phaao
decompoaed

: 2991/1? NaHSO3 cold 0 200° % MCL, . Cabooil 25 % 5302%
S Na 70 to 72% olef:ln : ‘hree’ 35 1% oleﬁ.n o Vegs2hl2
T iy Cnlr uoper phase - ‘ o V%H-loéﬂ
e *;»decompoaed ‘; e T 'Iod°Noow16 :

.,;2991/18 g sy, co.’Ld o, zoo° )]

e ey

- Gatooil 201% 61%

Coo to 2000 - 69% olefin‘y 9% hrst 2% olefin " V=22, 6

[ distﬂlad e uppar. phasav Comoh e VPHZl600
.' T ','"”f" EoaR decomoosed ORI, I Iod°No°e21 ;

Cai::oil 1.,2% .2601%
628 olefin

| “flz% aC1,
1 hrs.395°,_

“uppar phase?

,‘ ;decomposad ;.

2991/16 ActeAlo ’ t0200°
dis;ﬂled 69% olefin’\

- Doty



Furnace 10o i

Expo"
~Nos .

a99h/l

Pretreatmnt -Boiling_r v
- of Na tha : g

9% hr3¢‘95°

: oS% Alcl -;cat.oily 602%
;atoout,_,z?91/16 1% olefin

2991;/2#'I Actouo
S to 2oo°






