


The most favorable procedure fer pp
0il consists of diluting the oils with solweatb
of solvents. On cooling the parvaffin is Py
crude paraffin is separated. With the a i g
amount of an oil-separating substance a Separation Inf
caused in the deparaffined oil solution sepsrated from T
paraffin. - The layer thus obtalned with the greater soly
tent can then be passed back, completely or in part, to ¥
for subsequent crude oil treatment. If found necessary, ©
separating substance is first removed. In this procedure the fio]
varied substances or combinations of substances.suitable Tfor the
resoval of paraffgp from 0il can be employed as solvents OF Com=
binaticns of solveénts. -Combinations of benzene and sulfur dlexide -
or of benzene and acetone can be used, as can carbon halides, ag
exemplified by symmetric and asymmetrle dichloxoethane, triehloro-
ethane, tribromoethane, symmetrie, tetrabromoethane, trichloroethy-
lene, scetalenetetrachloride, monofluoroethsane, difluorodichloro -.
ethane, pentafluoromonochloroethane, monofluofoethylene, hexa-
fluoroethane, trifluoromonochloroethylene, chlorobenzens, fluoro-
benzene, m-fluorotoluene, m~difluorobenzene, 1,3,5, trifiuvoroben-
zene, or.tetrahydrofuyane.or its mixtures with those solvents that
cause good paraffin crystal forostion, l.e. with ketones sueh as =
acetone or methylethylketone, or with aliphatic aleohols such as -
metiasnol, propanol, bubtyl alcohol, or amyl alcohol, or with
nitriles such as acetonitrile, or with esters, l.e. ethyl, propyi,
or isobutyl acetate or the corresponding carbon halides. To ob-

" tain a separation into layers, sulfur dioxide, ammonia or
methancl can be employed. '

In this procedure it was found to be especlially advant-
ageous if water-goluble organic solvents or mixtures cortalining
them were employed as the solvents for the removal of the paraffin,
and if the separation into layers was carried on in the presence
water with ammonia added. Combinations of berzene and acetone,
ONOf tetrahydrofurane with water-soluble alcchols are suitable 1
forNghre separation of the paraffin in this procedure. _ L

Small amounts of ammonis are sufficlent to effect the
separation into layers, i.e. 3 to 5% introduced into the solvent.
The reguisite amount of water 1s also small. It amounts to 0.5
to 2% which is introduced into the solvent., - The water may be
passed into the solution of deparaffined oil independently of the
amaonia or 1n its company. -

The upper layer formed in the separation consistis malnly
of 0il, relatively little solvent, and small quantities of ammonia-’
and water. It can be freed from the solvent by distillation and. ..
also Trom the ammonia and wabter at no great cost. The lower layer
ccnsists of relatively little oil, large quantities of solvent,
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and the remaining portion of the watex. E
ammonia end the waber by distilletion whieh
sive because of the small amount oOf the 8%

oils conteined in both layers reveal appra
ences. The oil of the layer containing les
iower specific gravity, a uigher viscosity
eoke test (Conradson) than the oil of the 1i
solvent. On Being separated inbo layers (ecompos,
order .of & selective extraction bakes plate.

A high-grade oil with a low solidif
obtained by distillation froa the layer contalning Led
(the upper jeayer). As has already been pointed out, Zhi
done withput much cost. The layer econtaining mere solveht
bott om layer$ cen be processed further in various wayse
instapce, it cen also be freed from the solvent by distl
Because of the large amount of solvent involved this di
ig expensive. However, it possesges the advantage of ob ing
a paraffin-free extract which can be employed directly for adam
ing with asphalt. Tt differentiates 1ltself thereby
tracts obtained by the customary metinds #f extraction which
always contaln paraffin and are, therefore, unsuitable for ad-
mixing with asphalt. In cany cases, especially when the olls %o
be treated are carefully fread of asphaltic and resinous matber
vefore bhe removal of the paraffin, i.e. by careful distillation,
by refining with the use of sulfuric acid, by seleative solvenks,
or by treatment with 1iquid hydrocarbons that are gaseous at
ordinary temperature like propahe, it is advantageous to returs,
completely or in part, the layer containing the greater part cf
solvent, to the crude oil awaiting removal of paraffin. Here 1t .
serves to dilute the crude oil before the removal of the paraffin o
which can be done with freshly introduced solvent.

In this connection it 1s not necessary to remove tihe
water from the -solution that is to be retumed. The water can be
s1lowed bto reasch the crude oil awaiting removal of paraffin with-
out fear, since it 1is held in solution by the water-scluble con-
stituents of the solvent even when subjected to lntense cooling.
It, therefore, does not hamper the removal of the paraffin. A
certain quantity of water 15 already present in the gsolution of
deparaff ined oil so that 1t iz not sbsolutely necessaly to return
furtiey ruantities of water sccompanied by or, alongside of,
ammonia. -

geverasl of the procedures of kihis process are_explained
in ;reater detail in the accompanying drawings. In these drawings
corresnonding parts bave ween indicated by similar reference
symbols for the sake of claritye. , -
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In the procedure illustrated bv
awalting removal of paraffin f{lows t
device %2) in which it is admixed witlhi g
0il, large quantitles of solvent wirigh '
and with fresh solvent flowing in through’
if necessary over a hesting device (5}, 1ato
where it aay be cooled to -20 degrees, AL LU
flows into a filter (7) where the crude paraf
The letber is conducted by pipe (8) into a di
there freed of the solvent. The vaporized solvenl
and returned by pipe (4). At {10) the crude par
of £, The solution of deparaffined oil flaowe ofl frod
into pipe (11) and from there into the mixing device (12
nere mixed with small quantities of ammonia diluted with,
which are introduced by pipes {(13) and {1h). The main bo
flows, after further cooling in condenser (15), if it is :
necesgsary, into a separator (16) and 1s here divided into two
layers., The upper layer ls conducted by pipe (17) into the dis— -
tillation apparatus (18). From here the vapors are transferred
to condenser {(19), from which the ammonia flows lnto pipe (Xhy .
wirile the solvent is reconducted to pipe F.). The deparaffined
oil flows off at (20) from the distillation apparatus. The bottom
layer of liquid from separator (16), from which & part cen be -
drawn off through pipe (21) and processed separately, flows -
through pipe (22) into the distillation device (23) in which the
amwnia is vaporized. Through pipe (13) it is. transferred back
to the asixing device (12). The solution leaving the bottom of
the distillation apparebus (23), which consists of relstively
little oil but of large quantities of solvent, flows into pipe
(3) and is returned to circulation without further distillation.

The waghing of the crude peraffin which was separabed
by the filter can be done expedliently by the counter-current treat-
sent according to patent process (Patent Application 1 77 679 IVa/
23 b). Tie procedure illustrated by Fig. 2 can be advantageously
fo1llowed. 1In thig case the filtering device would consist of a
qumber of filters ranged one behind the other (4 -D)., The crude
oil is supplied by pipe {1), as illustrated by Fig. 1. It is
then mixed in a mixing device with a solution of deparaffined oil
containing a large ancunt of solvent which was carried in by pipe
(3) and cooled in condenser (6) after being warmed in the heatin
device (5) if necessary. The main body now flows lAito rilter (&
where it is decomposed. The filtrate flows, zs lllustrabed in
Fig. 1, directly into (24) and pipe (11) into a condenser (27).
Tt is then carried into a aixing device (12} or, ir Tfilter (4) is
coarse-neched and made of wire gauze, 1t can be conducted to fine—c...
sesn Filter (A') bhrough vaive (25) and pipe (26). Here it is :
sgain filtered and then passed back to the mixing device by way
of pipe (11) and condenser (27). It is here amixzed with ammonisa
containing water from pipes (13 and 14}, and then carried to the
separator (16). The upper liguid layer formed Lere passes bthrough
pipe (17) into the adistilletion apparatus (18)., The vapors are
passed into.a condenser {(19) from which the ammonia igereturfned
by pine (1h) i¥éo the collecting pipe (4). o R
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The bottom layer from separabor {26)
processed in varlous waysS. It can Tlow AGhrou
pipe (22) into the distillation apparabus:
is rvemoved which was returned through pipe
device {12). The solution of deparaffined
solvent content flows through pipe (29) in
(30) and is there admixed with the crude pPars
pipe (31) by way ef step {A) and, if pecessary;: b
{41}, It is then admixzed with the filtrate coming:
way of %ipe (32). The main body new passes from pipe {3
rilter (B). The filtrate formed here 1s conducted into D
and through this into mixing device (2}, The paraffin £l
£ilter (B) through pipe (3L4) into mixing device {35) and
admixed with filtrete from fllter (D) and then passes tf h
(34) into rilter (C). The Tiltrate formed here ig peturned =
throusn pipe (32))into the mixing device (30). TFrom filter (G} °
the pareffin passes through pipe (37) into the mixing device {38)
and is here admixed with fresh solvent from collecting pipe (&}
end pipe (39). It then passes through pipe (40} into filter (D}«

If so desired, the/ paraffin collechgd at filter (D can
acain be decomposed, l.e. ajﬁqrding to the procedure of patent
{Patent application I. 77 680 11vd/23 b)), For this purpose the
iiquid mass is conducted through pipe (L2) and valve (Lk) %o a
hesting device (45)s It may there Dbe warmed to 10 degrees and T
then saaixed with solvent from collecting pipe {4) in mixing 7
cevice (L6). The mixture passes through pipe (47 to filter (E]
and can be washed here with solvent also warmed to 10 degrees

from pipe (L49) which is eguipped with a heat ing fixture., Tae

hard oil-free paraffin that remains st the filter is conduectad
through pipe (50) into a distillatlion apparatus (51). Here the
solvent is distilled off and its vapors pass into collscting pipe
(52) and from there are conducted into pipe (4). The hard par-
aPtin freed of solvent is drawn off st {53). The filtrate from
filter (B) is cooled in cooling device {54) at about O degrees
and, abt this temperature, reacaes filter (F). The paraffin thet
is separated at this point caR be washed with solvent that comes
from plpe (55) and can also be cooled to O degrees in condenser
(56)." The washed paraffin is conducted through pipe (57) %o
‘distilling apparatus (58). From hers the solvent is likewise
conducted to collecting pipe (52) while the paraffin is drawp off -
ot (59). The filtrate from filter (F) is cooled in cooling device
(60) at about -20 degrees and reaches fiiter (G). The'paraffin
separated here can also be washed with solvent from pipe (61) and
also cooled at =20 degrees in condenser (62). The filtrate from
filter {G) passes througi pipes {63) and {(39)_back %o the aixing
dovice {(36). The paraffin remaining at filter {¢), which is com-
posed of pracbically oil-free soft paraffin, 1s conducted thirough
ripe (64) into the %:istiliction apparatus {65), and 1s here freed -
of solvent which 1s also conducted into pipe (52). The soft
paraffin is drawn off at (66). ' '

&
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: The lower layer from separator (16) can ali
cessed in the same manner. It can be gonductedind
lation apparatus (68) and here freed of solvent. The &
drawn off at pipe (69). The solvent vapors pass into ©
(70) from which the ammonia is conducted through pipe {
pipe {(14) while the solvent passes through pipe {72) int
collecting pipe (4). R

EXAMPLE a

10 kgs. of a lubricating oil containing 12,55 parafi
are dissolved in a mixture consisting of 31.44 kgs. of solv
1.56 kgs, of deparaffined oil and 2.27 kgs. of an extract g
above lubricating oil. Within an hour this mixture is eepled to
-20 degrees, The solvent consists of 65 parts by weight of @iw
chloroethane, 25 per cent by weight of tetrahydrofurane, 9 per
cent by weight of methanol, and 1 per cent by weight of water. :
The cgystallized paraffin is filtered by a large filter measuring
1.7 m* and washed together with a mixture 0fgl0 kgs. of the abowe
solvent and 1,17 kgs. of extract. The combined filtrates contsain
11.88 kgs, of oil (including extract) and 35.2 kgs. of solvent,

They are now mixed with 1,76 kgs., of ammonia at -20 degrees, Two
layers are formed. The upper layer contains 8,44 kgs. of oil, -
5.9 kgs. of solvent and .12 kgs, of ammonia. The smmonia ig :
separated in a pressure column and the solvent separated in a
column operating at ordinary pressure. 8.4L kgs. of 0il with a
solidification point of -19 degrees are obtained. The lower

layer consists of 29.3 kgs. of solvent, 3.44 kgs. of extract, and
1.64 kgs. of ammonia, On removal of the ammonia it is returned
and, &s has already been described, used to dissolve fresh
quantities of lubricating oil to wash the filtered paraffin, The
crude paraffin which is removed at the filter contains 1.25 kgs.

of paraffin, 1.87 kegs. of o0il and 6.24 kegs. of solvent. It is
slurried with 12.1 kgs. of fresh solvent, washed, and then again
Tiltered. A crude paraffin is thereby obtained which contains

1.25 kgs. of paraffin, .31 kgs. of o0il and 6.2 kgs. of solvent.
The solvent is removed and an 80 per cent paraffin with a solidifi-
cation point of 62.5 degrees remains, .The washed fTiltrate contains
1.56 kgs. of o0il and 12.14 kgs. of solvent. -It is then returned
and employed in dissolving fresh lubriecating oil. Thus, within

an hour 105 kgs. of lubricating oil distillate can be-decomposed

- into 80 per cent paraffin and paraffin-fres oil perﬂm2 of filter
surface. Altogether only 5.9 kge. of solvent and 1.76 kss. of
ammonia are needed to extract 3.L44 kgs., of oil, ioreover, for

the extraction of 1.25 kgs. of paraffin it is necessary to distill
only 6.2 kgs. of solvent. : o .

-

Translated by: Morris Calden (Independent Translator)
Edited by: V. H., Eane {Chem. Zng., TTCo.} . o
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Lo prove the correctness of the above gi

with hexyl-hexyl alcohol. We had no interest

fatty aclds, and therefore a working hypothe;i was

'»« -
¢

_effect that the formation of fatbty acids 15 not a re‘“J

primary reaction, but rather of a ascondary reaatien g! h_

i% “‘

with the formation of water; and that, should the formatien af

water take place under 4ifferent circumstances, the raactionequi—.
librium could be shifted in favor of the alkyl alcohol.

The first series of sexperiments wes therefore devoted Ho-
the study of the role played by the sodium concentration. Great
experimental difficulties were encountered here,,aﬁﬁ the reaction
proddcts obtained could not be collected gquantitatively t04a.sﬁ$isl;5“
factory extent; the course of the reaction has therefore no% ya't ‘
been cleared up as far as its guantitative aspects are conceinedﬂ

Experiments for the confirmation of ouf hypothesié are
still beiné continued. o ) | . |

Catalyst exeminations in Me 245 (Dr. Geiseler).

Previous experiments have shown that iron precipitate
catalysts with small additions of arsenic-or antﬁmohy gave sxcellent
results. Therefore, further experiments along this line were.
carried out with such catalysts; the catalysts conteained about 0.1%
As or Sb respectively; partly thej wefe in pelle;ed form,"énd pért-.
1y they were used in non-pelleted form. )
1. Catalyst 4305 (96.2% Feg03, 3.5% Alp03, 0.3% K)

Synth. temp. 200°, finished catalyst: 0.25% K (determined by -
spectro-analy51s}

Fl




fiprizs mum-amr

3 Fraotion _ | Weight % % 0lefins

200-230° 3.8 33.1
230~-350° 24,0 - 17.7
; 300-400° 7.0 - 10.9
! Above 40OQ° ' 18.8 - ' -

Py

2. Catalyst 4305/1 (96.2% Pep0y, 3.5% Alp03, 0.3% X, in
pellets) . ‘

Synth. temp. 206° | o |
Fraction Welght % % Olefins % Aloohol ~_ Ester Num

5 26-200° - 59.8 5.3 40,3 ;

- 200-230° 3.3 28.4 31.9 S
= -+ 230-350° 19.0 19.5 50.8 0.0
3 350-400° 5.3 13.9 ~ 2L.2 :
! Above LQOO° 16.0 - ]

3. Catalyst 4303 (71.1% Fep01, 3.5% Al203, 0.3% K!_O.l% A§295)
Synth. temp. 195°, finished catalyst: 0.24% K (det. by spectro-

A analysis)

Fraction - Welght % % 0lefins % Aleohol Ester Number
27-200° 53.1 36.6 . L3.8 0.0
200-2130° 3.9 - 19.1 42.8 0.0
230-350° 23.6 14.1 : 55.7 2.6
350-400° 6.2 11.7 30.0 - .

Above 400° 11l.4 i - : - ‘ L -

bo Catalyst 4339 (96% Fez03, 3.5% Alp03, 0.3% K, 0.1% Sb03)
Finished eatalyst: O. 1% K (det. by SPectro—analysis)

e T T e e S S

The experiment wad. discontinued owing tc axcessive synthes;s

I

temperature (203°C and still 1ncreasing)-
5. Catalyst 4304 (96% Fep0;, 3.5% Alz03, 0.3% K, 0.1% Sbp03).

Synthesis temperature 202°, finished catelyst: 0.22% K (det.
by spectro-analysis) ‘ ' _ .

e

4 Fraction Welght % % Olefins % Alcohol _ Egter Number .

; 44,~300° 57.3 29.5 4643 N T

. 200-~230° 2.5 18.0 12.2 e
" 230~ 350° ' 21.2 1.0 . 50.4 B -

o X 350-400° 6.6 13.6 : 27.9- B

g Above LOO° 10.9 .
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