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CONCENTRATION OF LON YOLFCULAR WEIGHT ALIFHATIC OLEFINS FROM OLEFINePARAFFIN
PIXTURES BY ABSORPTION IN AgNOz SOLUTION, ESPECIALLY |

THE CONCENTRATION OF BUTYLENE FROM BUTYLENE-BUTANE MIXTURES
1]

e

~“———Whersaybutylenes are only s1ight1y absorbed 1T 60pper Mnd TOToury

881t solutions, it was found that the solutions of silver salts, ospscially a
saturated 50 silver nitrate solution, showed good absorption for butyleme. In
Figures 1 and 2 are shown the golubilities of ethylene, propylene and butylene
in §0% AgNOy solution, in ammoniacal ouprous carbonate solution (so-called
"plent solution" of the hydrogen purification) and in the ethanolamine-ocuprous
nitrate solution whioh up to now represented the most efficient absorption solu-
tlon. Tho data in Figures 1 and 2 are taken from reports of other members of
the ataff of I. G.,leuna. _ . -~

Whereas 507 AgNOz solution is the best eolvent for o~butylene, the
oopper solutions preferentially absorb ethylene. The absarption capacity of
AgRO3 solution for isobutylens, A-butylsme, propylens and ethyléne in various
ooncentrations forms a family of ourves and it can be olearly seen that iso-
butylene shows higher solubility as compared to /?-butylens whereas propyleune
1s more soluble than ethyleme. The absorption of propyleme, isobutyleme and -
n-butylene in ethanolamine=cuprous nitrate solution decresses strongly in come
parison to ethylene. An acowrate comparissn of both solutions with respect %o
their absorption of related gaseous olefina cannot be made from the data in
Filgures 1 and 2 because the temperature in the experiments with silver nitrate
solution vms 36-37%F., whereas that of the copper solution was about 68°F.
Figure 3 shows a comparison of the solubility in 8% silver nitrate solution
and ethanolamine-ocuprous nitrate solution under the seme conditions (68°F., atm.
pressure). Tho coppor solution absorbs only ethylene in significant quantities,
vhereas the silver solution shéﬁvs high absorption for all olefins tested. _

' F:lgure 4 showa the eolub:llity of ethylene in 50% silver nitrate solu=-
tion at 32°F. and 68°F. in relation to the partlal pressure of ethylene. Th¢
deta on the solubility of ethylene in ouprous nitrate-ethanolamine aolution at
68°F. are again shown in this figure.

. It was found in these exporiments that at decreaaing temperature and
high ethylene concentration, a orystallized eilver nitrate-ethylene ocompound’ pre=
oipltates out as white crystals.

‘ T}uk following t:onolu&ions ‘%an be |drawn from Figures 1 to 'Pz Prcﬁrided
it ie/possible to lcombine the good golwvent propertiee of the silver nitrate solu
tion w‘rlth high abaorp&ion rate . and provided that the techn 1ique of dontinuoue
operat :lon using suoh a vp vable wash tsolutj‘on is mastered, absorption in lr NOz
a0lutidn should bg of gemeral applic: bllity for the separation of olefins and
parafiine and should be more effective than Waahing with copper solution. For
the s¢paration of butane| and butyleno, the silver solution shows deiEinite ad="

ventages.




Laborator Exporiments on Continuoua Absorption of Gaseoua Butano»Bu@ylene Mixe
fures in. %’/"ﬁilvar Nitrate §quta.on. AR

.+ Previous reports have -dealt with wash exparimantu with gilver nitra.te
aolution which were ocarried out in ths laboratory in glass columms filled with
glass beads and in a small laboratory Stroder washer of a capacity of 22,6 oubio )
inches. About two gallons of a §0% silver nitrate solutlon per hour waos paeaed -
through a glass colurn of a height of 1.3 feet and a diameter of 0.76 inches. A
seoond column of the same height and a diamster of 1.6 inches was completely
f1lled with silver nitrate solution which was continually renewed at the rate of .
1 to 1.3 gallons per hour. The operating temperaturé was 36 to 37°F. The gas to
‘Yo-washed contained about-20% 72 =butylons and— 807 n=butans:In-tho—packed—solumn
through which silver nitrate golution was continually passed, the absorption of
butylene wag 2.3 voluies (measured at 68%F.) per volume of silver nitrate solution
at a through-put rate of 11.6 volumes of gas mixture per volume of silver nitrate
solution, a residence time of 10 seconds and a gas velooity of 3.9 inohes per
seocond. In the column filled with solution, the absorption of butylene amounted
to 4 volumes of butylene ges per volume of silver nitrate solutlon at a through-
put rate of 20 volumes.of gas per volume of liquid and e residence time of 9
pooonds at a gas velocity of 0,9 inches per second. Since the maximum solubility
of 204 M=butylene in 50% silver nitrate solution is 12.6 volumss per gas, the
officiency of absorption in the first case is 1B8.4%, whereas in the second case
it is 32%. Best washing results were obtained in the Strdder washer. At a
through-put rate of 20.volumes of gas mixture.per volume of silver nitrate solu-
tion, a residence time of 9 secdnds and a gas velooity of 1.97 inches per second,
6.2 volumes of /> <butylene gas were absorbed per volume of silver nitrate solu-
tion, corresponding to an efficiency of 60%., With practically complete absenoce
of butylene, in the butane/in all cases, butylene of a purity of 68 to 99% was
“obtained. : .

Pilot plant runs were carried out continuously in a Stréder washer of
a oapacity of about 4 gallons solution and 1.9 oubic feet of gas.' The resulte
obtainad were somewhat less favorable than those obtained on the laboratory
"goale. In an estimation of the probable cost of proc'luction of 97 barrels of
butylens a day from a butylene<butane mixture containing 207 of “butylene, the
solution obtained in the Strdder washer was essumed to contain 4 volumes.of butys
lone gas por volume of silver nitrate at a temperature of 50°F. This corresponds
to-an effioiency of 50% since a maximm of 8 volumes of tmtylene gas per volume
of silver nitrate solution are absarbed at FOCF. from a mixture containing 20%
butylene. Eleven hundred ninety (1,190) gallons of silver nitrate solution equal
to 2.47 tons of silver were essumed to be required for filling the apparatus.
The desorption of the absorbed butylene was carried out under vacuum at 50°F. and
10 om, Hg. .

%

Pigure 5 shows a laboratory apparatus for the continuous absorption of

s from a mixture o[ Aolei‘.‘tna paraffn. V .
1__The appa}atus oneists esgentially of a *ackeLod abLorpti«n othm of
4.9-feot hefght and 1.2 inches diama1\“er which 1s ;nokodeith 5 m. {0.2 in.)

Ragohilg ringxs P 'bﬁutylem ragememto:L with & capacity of 2 liters provided with |
steam heat (VoA ccdl) and nitrogen a itation, a small VoA cooler (witer) e[:d a

olefir

.second cooler operated with brine. 7The—silver nitrate olutipn pasges from a
meaauring vegsel ol‘ 5Q0 cc. ca city into the head of the-absorptio oolux
|After the desired amoun?:.‘ of a:l\ver n! trnte 101u'bion has entered the- col\um}l
nquidV\lev'él is maintained by 1£:mp;lng- in i‘m\‘aah siEver nl’crato\ aolut‘\[on by meana

.o

of a VLaA gear: mmp at such a-r ‘te that a oonstant volums of silver- -nitrate in ¢h
|eolum 1s ::ularanteed. 61l ; [

r nitrate solution is freed fm'om abgor bed butyle




at about 41769[-‘.' uging nitrogen as flushing gas. The, regenerated solution is
aooled, firat by water and then by trine, and returned to the measuring vessel

by means of the pump montioned ebove. The butylene is separated from nitrogen

by lov temperature distillation. The maximum permissible thf‘cugh-put through
~the-colum-at-a-temperature-of-36—to-37°F.~was-16-1iters-silver-nitrate-solu=__
tion and 200 liters of gas per hour-(measured at 68°F. and 760 mm. Hg). (This -
corresponds to 4.2 gallons of silver nltrate solution end 7.2 cuble fest of gad.)
_Under these conditions (12.5 volumes of gas per volume of gilver nitrate solu~
tion), a 22% mixture of butane and butylens oould be extracted giving a residual
concentration of 0,4% butyleng in the exit butane. This corresponds to an effi-
ciency_of about 23, 6%. _Avcording to laboratory work by otheis, & somowhat higher
through-put rate should have been expootod; however, it was not possible to obtain
patisfactory opsration with a higher through=put because of. carry-over of the sil-
ver nitrate solution. The butylene obtained had a purity of 97 = 99%. Besides
synthetic mixtures, a butane-butylene mixture obtained by the dohydrogenation:of
n<butane in the plant was also processed. The distillation curve of thls dehydro-
gonation tutylene of a purity of 98% is shown in Figure 6. :

It can be sesen that the butylene from dehydrogenation consists of about
43% “-butylene and 57% (J-butylene.

Continuous extraction experiments with mixtures of butane and %X <butylene
gave better resulte because of the higher absorption of X-butylene by the silver
" nitrate solution. In this casc, about '25 volumes of gas per volume of silver :
nitrate solution could bo processed end yielded an exit gas which was practiocally
free from butylene. This means that the through-put wes about twice that of
/*=butylens.

' Equilibrium Studies with §0% Silver Ritrate Solution and Liquid Wixtures of
Butane and Butylenme. ’

. Studies of the absorption of butylene from gas mixtures containing only
a emall conoentration of butylene were undertaken because the butane-butylene
mixture obtained by dehydrogenstion contained only 20 to 25% butylene and, on the
other hand, in counter-ourrent absorption the butyleme conoentration in the bu-
tane oan agsume values from 20 to 25% down to O to 1%.

-
-~

These experimonts were carried out with liquid butane-butylene mix-
tures sinoe the mixture of butane and butylene from the butane dehydrogepation
is obtained in liquid form. Operation in the liquid phase has tha advantage
that the. abaorption apparatus can be of smaller dimonsions end the volume of
silver nitrate solution cen be decreased. It also permits to operato at lower
tomperatures which resulte in higher absorption. At 52°F. ocondensation would
take place when gaaeoua.butane—ﬁg}ylene‘mixtures are washed.

Equilibrium determinations werp carried out in the laboratory in glass
pressure bottles of a capacity of 0.76 literd. Ome lundreé'(lgoﬂ 0c. of 60%
silver niprate solution and 400 co. of a liquiad butane=butylene meturo yare
shaken for 10 minytes,| the mixture .was allowed to seitle and after separation the
.. butylene content was dotermined im both layers. The reletion of fbutylene absorp-
tion and temperature i ath in Figure 7, whereas Figyre § shows the butylen

. abgorption in relation to the butylene concentration in the butane. Both Figures .
7 and 8 show that-absorptior increases with decreasing temperature and the prace-
tichlly_lﬂneur ¢urvs_imdicaﬁes that the Putylehe'absﬁrptioﬁﬁin the regidn invese
tigated olosely follows Hemr y's Law, When the 'liqui(?‘\-hydrtz‘\car'bpn‘~ mixture and| -
silver ni&rat@ tolutio% was |shaken by haFd for| 1 minute, the astrption velue




“edlver nitrate solution as indicated by :lg;ure_ e
4n Figure: 10. S I6 ‘consists mainly of a 60 o0, flasl with ‘a; stirrer and a aeparat‘“or :
" of ‘about 600 ‘00, oapacity. Mixer and ceparator are: both kept 1n a oooling bath..

mhe ‘ox.

- 1 . é'-butylene mixture ,waa varied and’ the oonoen-q
__tration of ‘the. zas in ‘the. ailver nitrate solution was ialeo varieds The results
" of'-these testsiare: shown in Figure 11s:~ Tho: emounts-of - ‘butylene -absorbed by 100
}‘.,oubio centimsters of silver. nitrate solution, An addition to ‘whatever - butylene ;
“‘may be’ present. in the ‘silver ‘nitrate solution, are: ‘plotted.on the- ordina.te. wheree-:
- ag the abscisaa reprosents “the parcent ‘of butylene.in equnibr.'mm with the: eilver
' nitrate solution’ leaving the syetem... The data abpve the absoissa. represent ‘the .
butylene absorbed ‘by the silver nitrate solution. ‘whereas. the ‘datd below the'
 absoisss represent the tutylens given off from the ‘eilver nitrage -solution to
‘butane. 'The' diagram indicates “clearly that abaorption and ‘desorption practically
follow Henry's Law. The faot that the curves are straight lines, as well as a '
“oomparison with “the isotherms at 32°F. given in Figire 8, indicate that at a
"reaidence time of 6 seconds in the flow system statio equilibrium ia reaohed at
'all the conoentratiom atudied fm thase exparimente. o o ,

s Tha resulta 1n PFigure 11 are important for the teohnioal operation of
this procesn since the apparatua uaed can be considored as- one stage of & counters
- owrrent washer with an efficiency of 1007 at-a residenco tims of b seconds. It is
‘entirely possible thet lower: reaidenoe ‘times will be suf'fioient, provided that =
':lntensive emulaii‘ication cen be: obtained. el T .

‘ Liquid phase operation, high ei‘t’ioienoy._ahort reaidenoe time in the
‘mixor, as woll as-short settling-time in the.separator, ‘result in a deoreass of
‘the. 8z of the apparatus and raquire a smaller quantity of the. valuable silver
nitrate aolution to oiroulate iii the. unit, ~‘Studies of the settling time required,
eapeoia.ny for the silver nitrate phase, have been carried out and ‘the purity of
?—'the~bntylene from-the-silver-nitrate-oolition-for-various settling ‘times after="
Antensive emulsification were obtained. The results are ‘given in: Figure 12, . -
The optimum butylens purity was obtained at a cettnng time ‘of betwoen 16 and 20
seoconds.  Below-10 seconds the’ butylene ‘purity deoreases because of the prédsence
"of -butane in the silver nitrate phase. . The'-settling times necessery ‘for_the ‘bue
~1;ane ‘rhage yere not determined but are of & similar magnitude. Longer residence

- times of ths 'bu’cane ‘phase in th_ aettler for the. saparatlon of lagt traces of
aolugon dp. not mean a highs requh{ment of s:l ver nitrate solu-

¢ on, wh ioh 1g of importance. Foaming, whioh is frequently observed in tlie |tech=
g -of noh ‘been found 1L theso smal -aoal%{ jimant and

gases, hhs
rv‘ rimon oribed
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‘Ab' y rption and deeorption
]that no energg ifor -j-,he

tion. ‘ Otherwise, :
‘would-bo somewhat’ large-sino (= ‘
lated por unit. of time' ‘s 'be heated from 32 i . 2129F, - and" _
t0 82°F._ Liberation. of. butylene By vaoum*‘ﬁtwla*mbublrbmqmﬂyvﬂe-
“advantageous economicallys - Since’ Alkylation also! is-oarried out- 329, -only the..
apeclfio heat For oooling and heating of the n-bqtane‘ portion ould be requ!.re&
-4n cage ‘that. desorpt!.on of but-ylene 18 being effected by moans of 'isotutane, .
Energr, of courae. 15 required for oireulation o!‘ the s:llver nitmte’ olution.

L

Tha desorption of butylene -oan alao be oarr:ledout with other hydrooare
bons = for instenco, hexano and “octane, . ‘With- theee hydrocarbone the seme results
were: obtained*as ‘with- iso’butano. - However, . in this’ vase, the butylene: would have
to be’ ‘separated. by distillation from the higher. hydrooar'bona nnd this certainly

would at‘f‘eoﬁ the economion or the prrooesa. S IR

I

Ca.loulation ot‘ a- S+epwiae, COunter-Cm'rent Exbraotion with 507 Silver Nitrate‘
§quHon 5pera§1ng, aE 325ﬁ Tor E‘E&"ﬁitylene. SRR

: Ue:lng the data given in Figure 11 » the number oi‘ stagea was oaloulated
by the method of T. G, Hunter = "TEE: SCIENCE: OF FETROLEUM", ;rolume 3, page 18"~
"Theorotioal Principles of Solvent Extraction",  Tha. results ‘are ghown in Figures
13 to 17.. The number of ‘stages ocaloulated are plotted on the ordinats, whereas .
various other. conditione ‘are plotted on the abscissa, The nunber of' theoretioa.l
stages cen be- ‘considered oqual to the praotical oney if', 1n eaoh etage, an ef‘ﬁ'
eiency ot‘ 100%; 44" e.. statio equilibrium - 13 reached, -

Figure 13, which shaws the relation of +he—mnnbex' or atagee to the
volume ratio of butane-butylene and silver nitrate solution, indicates that it
-is advantageous to operate with a volume ratio of 1 s 4t 116, ccrresponding
to 3 ~ 7 stages. Below the ratio of 1 4, the pumber .of stages increases

=rapidly-so-that-at-a-ratio-of 1.4 -8.2: 1t.1s. already infinite,. The. advantagos,
o'btaiued with a volume ratio above 1 : "6 are only eli(ght. L o

ST Figtu‘e 14 showe the relation of the number of stagea and the butylene
content in the oxit n-butane, If the ooncehtration of butylene in the butane is
“permitted to be. 37 metead of 1%, the number oi' stagea required deoreanea i‘rom
‘4.51:025. ' _ - ) P

o l+1gure 15 ghow: the , ,
‘oonty t-’in the 8: iver n tx'ate solution: fo the c se th % the
tion in- the“ ex:lt L o

joonc&bntraﬁ on of butyle ne 1n \Bhe ‘8 \lver nil“.ra.te solution ‘and this"
numb«w of ertages beoomep emaliler 11‘ leea tringemt requirenamts arp. made for the
euoentration of~ utymne in \ Figure 16" shows the pre

toges :'equirfd by only 0.6
in the. des ‘ption}peri



ktion oi‘ blrlylene 4 the ailver nitrate loluti.on ohnrsoa.ﬁ‘-,-} 5 3% \
“tration of- butylone hfexit £ag - 27 5 concentration oi‘" butylenn 1n silver nitrate

;,Desorpﬂon- S r e
ST Voluma rabio of‘ ai].ver ni rate solution, plus but; lene to 1aobutnne o

1 0.463 number._of stages ~ 4;. ‘concontration of butylene in. AgN05 ‘golution charged:

-4042% by vol.; ‘concentration of butylene inthe isobutano. 0:6%, ooncontration of -

. butylene. in exit 1sobutane‘8.47; ooncentration oi‘ butylene in the ailvar nitrato

oolution O.S% by vol. . . PR

R Those oonditiona hava been oaloulated for tha oaee ’chat tb.e butyleno
eonaiste ent;lrely of ﬂ-butylenes however, acoording to ‘Figure 6, it can be. as=.
. qumed -that the dehydrogenation butylemo- consists’ of about 43%. A and 67% 3= - -
~ butylene and this:would result in’ }tor -operation of the .s1lver: nitrate absprp-
~tion than agsumed above. -Figure-18 ‘shows the absorption of .a ‘mixture of & o and
f?-‘butylene in 60% silver_nitrate. solution.: Experimenbal vork is required on the
deaorpﬁon of‘ a mixture of 'bhese two butyleneso ' .

o~

- : When the desorption is carried out by moans of hzgher hydrooarbons. a
mixtm'e of hydrooarbona containing 7'~ 8+6% butyléne would have to be-distilled
to a residul tutylene ‘conceritration of 0,67 in the hydrocarbons, It 18 doubt- -
ful wbaﬁxer under these conditfons a saving in energy would result i‘rom tha uso
oi’ lwdrocarbona for deuorption instoad of heat and vacuum,. . - ,

et
-

Pnot Plant for snver Nitra'be Extraetion.

, In order to deoid’é wha'b”mteriala oould be uaed for +he oonstruction oi‘
% ailvar nitrate extraction units, the following matorials. wore tested for: their -
.-resictance against 50% silver nitrate solutions ~V17F, VRL7F, VoA and’ V4A. Vin:l-
. dur (Igelit), Oppanol .00, Oppanol CRG, iron- coated with Phenytal laocquer end -
Ea.wg. Teet piecas of* thege materials vrere ‘expoged at Toom tempera:h:re to. 50%
A1l h the Te‘xception of' Haveg "did not

_ohange the ir |appeara o-after 4 daye‘_o co3 aot d also did mot affeot the
,_'propé ,;ea‘f'.ot,the *ailvq ‘nitrats solupion. * The .silver Yiitrato vhich|was in con-

' with Hayeg turped brownish afterl'r dayt\ ‘the. cc ge of 45 dpye a silver

o ﬂava\g test’ plece and tlue solution ahmd own {locke,
s manti.oned lhaw a disadvmtagew a8 compared to the: apao‘ﬂ.al;
8t on.p olong contaot. vdth _1iquid-butane they sh '
anmta rith boiler Fteel ‘8 om teela are given in|tho. £ 1 owmg
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No ohange in color oi‘ the aolution '
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On the baaio ot‘ the oorrosion tests, tho pilot plant waa bunt of Vng

mBiE - “ ,;;.._.v4-..,1;»,.,-,',,‘,“-,‘».-,4.., sttt oA >—.,v.g.“:.:::~: e A gt b b b
© Figwo 19 shows fhé flon dlagran of the Pllot plant as £ina11y adopted.

It oonoiots of stages, 6 stagen for. absorption and 6 atagea for de-
eorption. Each’ stage -consists of 8 ocontactor of a oapaoity of 0.26 gallons -
provided with a stirrer and connccted by means-of: an- ovarrlow with a segarator
_of a capaoity.of 0.8’ gauona. ‘Both the mixer and the separa:hor are placed in
_pans through. whioh brino io circulated. Tln stirrere are: drivon by a oommon
ehaft. ; A

¢

“ Regonerabed anver nitrato solution 15 pumped from the 8 Fe tank 1
ﬁhrough an orifice into the separator 4 and paaees through +the § absorption.
stages into the: surge tank 2, ' From there ‘the :fat silver. nitrate solution 1s
pumped- through an“orifice into tho separa.tor 3 end is passed inbo the, 6 de

tion stages and returned to surge tank I.. The “butane containing butylens
pumped from the surge tank. 6 through an orifice into & preliminary cooler end ~ "
thén passes through the 6 absorption otages from where it flovs into ‘the- aoparator
4 which it: leaves to i‘low into-a*- atorage tank maintained at constemt .proqeuro by
moano of nitrogen. Tho 1sobutano used for doaorption is pmnped from the - surge -
ank'§ thrdugh en orifice through a preliminary cooler and passed ‘through-the. 5
desorpﬁon 8 es. léaving the- dosorpuon unit thx[ough tho .ceparator 3 and. i .

. gtored. in a thn! wh_oh fa- also intained oonst 't pr ssure by moans of nitro-|
1 .8torago | 1 1 nes of. the silver

gen.




The meny. stuffing 0Xeg.‘on pum: ~the:
the stirrers caused: rrequent mterruptions 80 that oontinuous operau
be’ reached: “Phe long'est‘:p,er_i ‘of oparntion without mberruption ;
and the results of this run ¢ ven ag.followss ' The unit. operated':with a :
through-put rato of ‘66 g > 'gilver nitrate’ golution per hour, 18" ‘gallons of .
o mixture of isobutylene: Y utt_me with an iaobutyleno oonoen‘h'ation of: 27%
and 47.6 gallons of isomte » ‘desor ption with en olefin-content of 0.4%.
Wwwtmwﬂwmmﬂﬂmsmdﬁmeeiduml-—oon-
“centration of: 1uobutylene :2.2%s oonseqwniﬁly,x about 13 pounds: of buty~
léno wero extracted per “hour+ " This result could ‘also: be ‘oonfirmed: in other ex
_perimnts and showed that it s in prinocipal posai.blo to. carry out the aepara—
tion of butane and lmtylene by meens: of silver nitrate solutiom. S ,

444444

'operated at 6 higher through-put rate sinoe’ the
oroas-seotgpg_pf the lires wWaé.too narrow go that at'a higher ﬂbhrough-put the
baok pressureof the silver nitrate. ‘solution bocemo too. high. Foaming of the
solution was never observed.--Samples taken from various stages during the run
- indioated clearly that the . golution always separated. completely a.nd carryover

in the various etages wag never observed.

. Silver nitrate vas nevar detectecf :ln the butane leav.'mg the uni.t 80 -
that silver losges. need not be antioipated from this source. The eilver nitrate
golution which had been used in the unit for several months showad brown dis-
coloration but when tested in a/laboratory apparatus showed the same absorption
officiency as at the time when it was fresh. The brown discoloration is probably
due to finely divided rust: partiolea. No data weré- obtained ‘on the overan silver
losuea 1n tho un:lto . ,

Silver Nitrate Extraot!.on 1n tha Allcylation Proceas.

. Caloulations hnve ‘been made ‘on the quantity of butane to, be vapor:lzed

and condensed for the mnufactm;e of one barrel of alkylate with and without
silver extraction. Figure.20 shows the material. balance far ths alkylation pro- -
_cess-using silver extraotion; the. daloulations refer to i manufacture-of 8 =
~barrels of alkylate. .Ths mixture of. butane and - -tutyleng” £ thg_de}wdrogenation A
~after stabilization gonteined 22,67 butylene and emtered the absarption unmit. as
~1iquid, leaving it with a butylene content of- 1,867, A;‘tar ‘the addition of fresh
-nwbutane from the cobutenizer and recycle n=butene from the n-butane 4sobutane,

- ‘aplitter of the alkylation, the ‘combined . n-lmtane is returned to the dehydrogena—
tion with on oleﬁn content .47. T ( L

ey sn« r ex rnoti‘ " » i ‘
feagible since. the- {nver aolution 16" ogen which %&au]&r
_;ii‘n tho goparation. of ailve‘r. Th ‘but'y is.
‘ ]‘,1'berat\ d by ecyol«L_ ' ‘ : oolum |

: tmd from the” bottom[ofz;ﬂqu iaobuﬂ:ane-p\ropane‘ aepamtion) ag welLl as, |if required,
o part} of the direst-cooling 'bultane from the alkylatiom tho_liberated butylems = -
a _pageed to- the alkylation. Tl 10001ing. butane represents a,more suf fiolen wl,_i
- Tedervoir :'the-1iberation of tutylems, Howover, it will be. neoeaear#r

omeh‘ the m the “alkylation w
- 9 h\e SOa\L cotrding|to revious invea%
.which 3" in et "nibivimnw\th 60 ‘silve:




drytig of the buten=butylens mixture eftor liberation fron the uilver nitrato.

prior to the introduction into tho ellylation is not: nedess:

suffioloptly long sottling time’of tho butame i¢ ellowed.

hat o

vid

i Tho-fol1wing-table_showa ho anount. of_dietillate, ite purity and the
roflux ratio, as woll as the totsl quantity of butane to be evaporated for the

manufacture of 1 barrel &Tqrqlate with end without silver solution extraction.

Alkylete Debutaniger

Butane Feed Prﬁparation

Butane Splitter

Without

WItHGut —
AgNOg - With AgNOg-

Extraction Extraoction

v Without .
AgNOy  With AgNOg  ~ AgNOg  With AgNOg -
Extraotion Extraoction  Extraction Extraction

Amount of . ' ‘
Distillate (1bs.) 163 170 114 986
Purity ! ) 85% 3% Free from 65 and

' : higher hydrocarbons
Reflux Ratio 119 1:3.5 110.4 1:0.4
‘Amount of Butene )
to be evaporated . )
(1bss) 1610 761 1560 1363

712 134
86% | TR
116 1:2

8566 405

Agoording to the date showm in the table, the pilver nitrate extraotion .
saves the energy required to evaporate and condense 4,186 pounds of buteane per

barrel of alkylate.

Since the mixture of hydrocarbons resulting from the dehydro-

gonation contained about 0.67% of butadiens, based on the total amount of butane
and butyleno present, the behavior of butadiens in the silver extraction 1o im-
partent, -Butadieno is absorbsd by the silver nitrate solution without forming a

precipitate as in the case of copper solution.
earresponds approximitely to that of -butylene.

The abscrption of butadiene
It 15 important to note that

butadiens cen be desorbed with butane in the same way a8 butylene so. that compli-
catlons duo to the Fetention of butadiene {n-ths- silver-nitrate-sclution need-not -

be expected.
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