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A.‘bsorption of Olefins by Cuprous Salt Solutions

-Second Regort

'Spot Translation: (Report No; 90)

‘Oppau, July 27, 1042
‘The: Work reported under Op- 198/339 (Hydrocarbon Experlments, Dr. Fr. ‘Winkler -
Tauber) relates to absorption by. means of a cuprous salt solution of ole fins
(chieflyf ethylene) produced in: the thermal cracking oi‘ gaaeous paraffin hydmcar’bons.'
'The copper solution employed until 1959 was the same as the. one used for separ.ating
—GO in the purification of hydrogen\and cons:.sted o:f.' an ammoniacal solut:.on of- ’
"cuprous{carbonate. Olefin contents of more than 95% were ohtained. | :

Owing to the. quantities of . 002 and_NH3iwhlch_hadjo be contlnuously recycled

. to the process and because of ‘the, comparatively low absorptiv‘ »-power of this copper

"solut:.on, attempts were made to develop a solution of considerably higher absorp- .

e

""itive power, not;:,giving off any‘ olat ile constituents.

_by mcreasmg__'tzhe copp ~«content. Concentrated copper solutiona,however, have many :_

disadvantages, as: indicated by their inab:.l:.ty ‘bo abscrb carbon monoxide sat:.sfac‘l:or—

luch include 1nstabili‘by, high solidification"or crystallizatlon points h:.gh
*) First ,report. (NO. _67—)-_Dr. H’gfﬂf)er..Dr' Hagen Of March 25 1941.‘__ . By .
[ "8o1ubility of - I:ower Monoolefin& 1n a Solution ‘of Ethanolamine ,

and Cuprous Nitrate" “ .

_“l =



viscoaity and low abaorptiou speed. The ideal solution, therefare, mist not have

we o

these undesirable propertiee.

A 1argo number of cuprous salt solutions were tried: solubility curves are
given for ethylene: and propylene in-such‘cuprous solutions of different composition,
The ammoniacal cuprousvcarbonate solution formerly used 'w‘aa found unsatisfactory.
becaise of the Teasons mentioned above. The copper content._cannot_be increased ‘
s8imply by adding mre cuprous oxide' b'.ecause in that case the solution pract'ically
becomes saturated. 4 si.\mq.taneous increase of the ammonia andv CO5 content is
necessary (in accordance with the findings of Dr. Steinheil). A solution made up
Jo contain 2.5 times the original Cu(I) content qnly absorbs 1.5 times as much o
ethylene as before. ThlS poor absorption was found to be a result of the—high con—
centration, because on dilution of the solution to the seme Cu(I) content:as that
of the original sola“eion, ite absorptive power was" restou:ed. Diagram 2 shows how

_%he b(-value (absorption factor) in a carbonate solution varies with the - Cu(I) con-

tentu The d-value slope falls off with mcreasmg copper concentration and, finally,

: for a concentration c~~25 g/lOO cc the curve . is practically flat. An- mcrease in

SN
the eopper content of the carbonate solution beyond 25 g/lOO ce is therefore useless

for operation at normal pressure and temoera‘ture.

>

Attempts were made to use other cuprous salts for whieh the o(-value wou.ld be

N

more satisfactory. A number of salts were prepared baf/dfc:solv:.ng cuprous oxide and

the respeot:.ve ammonia salt in’ aqueous amnonia.

PR Re—

The properties of such solutions Q=

are sht\awn in Tablessand 4. .

Ly

tion power than a ‘saturated cuprous carhonate solution. (No.

fh '.I'hese abso:r.'pt:.on values are. often three t:l.mes as hi@iand cannot be caused<

: A .

P

-1 higher copper ‘content but - are evidently due to specii‘ic effects of the anion, as B

. illustrated in 'l‘able 4.| .
\



" Table 3

No. Cuprous salt ®20: . No. ~ - Cuprous salt ' o 20

‘Rhodantde = °  1.28 16 . Nitrobenzoate © 5,88
. Sulfite l.860 - L7 " Oxalate . - - 6490
Sulfate 8,00 s Glycocollate ‘ 746
Perchlorate T 2,44 a9 - Acetate ST 8.3
" Ferrocyenide .= = 2,60 720 .0+ - Formate ' . - 8¢60
Glycolate. 2,80 .21 .  p-Oxybenzoate ~ 9.16
Bromide - 3,286 22 . Phenylacetate 110,00
Fluoride . ®,28°¢ 23 . . . Sulfanilate " '’ . 10,28
Metavanadate 4,00 . . 24 .. Benzene: sulfonate‘ T 11,04
Phthalate : 4,45 25 . .Anthranilate . 11,80
Carbonate - D455 26 Benzoate . 11,80
Chloride 487 . .27 . - Nitrate ... .. .- 12,44
Citrate 5,04 28 - Sulfosalicy]ate - 14,200
Acrylate 5.50 29 ‘g'."Salicylate T 1a080
Phenolate - BoBB bt e i e L e i
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COntinuous research in this rield disclosed that cuprous nitratq was the most
satisfactory cuprous salt to use and that the absoxrptive power, when using cuprous '
nitrate or certain organic cuprous salts, increased very rapidly with inereasing
copper content‘.v The disadvantages of such solutions (high ammonia vapor pressure and
high erystallization point) were eliminated by replacing the ammonia with- monoethanol-
amine. of all cuprous salt solutions having a high copper concentration and made up

‘with monoethanolamine, those containing cuprous nitrate have the highest and the most

. rapid absorption. The optimum composition, physical properties and absorptive power

of ethenola_mme-'cuprous-nitrate_ solution are given in tables and chart_s, showing

'absorption, '}iensity, vi;cosity- and absorption rate of: ethano]smine solutions of yarious.

composition. R o _ L o

Ethanolamine-cuprous nitrate solutions may also find application i’or other =

purposes than in the concentrs.tion of ethylene, ethylene-propylene or other s:unilar

mixtnres._ ] It may also be usec‘L for absorbing CO and for removing traces of oxxgen

fro’m‘.gase_s,_ ‘I‘he solution is not suitahle for concentrating butylene.
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