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The present invention is directed to a method
for treating synthesis naphtha. More particu-
larly, the invention is directed to a method for
removing contaminating compounds from g syn-
thesis naphtha resulting from contact of a mix-
ture of carbon monoxide and hydrogen with g
suitable catalyst under conversion conditions. In
its more particular aspects the invention is
directed to the removal of oxygenated organic
compounds from synthesis naphtha resulting
from contact of a gassous mixture of earbon
monoxide and hydrogen with a suitable catalyst
under conversion conditions.

Bince the early work by Filscher and Tropsch

in Germany in which hydrocarbons and oxygen-
ated organic compounds were produced by con-
tacting mixfures of carbon monoxide and hydro-
gen with suitable catalysts, investigators have
striven for a method for removing the oxygenated
organic compounds which are produced with the
hydrocarbons in the synthesis from earbon mon-
oxide and hydrogen over suitable catalysts at
conversion temperatures. The oxygenated or-
ganic compounds formed in this product usually
comprise organic aclds, esters, ketones, alde-
hydes, alcohols, and the like. The compounds
are in solution with the hydrocarbons produced
concurrently with them and while they are val-
ueble chemicals in themselves, form a contami-
nant for the hydrocarbons. The hydrocarbons
produced in this synthesis comprise normsal and
iso paraffins, olefilns and aromatics and other
compounds which have not been defined with
sufficient particularity other than identifying
them as conjugated compounds including those
of the indene and styrene type. Some of the
-diene type compounds haeve also been found in
naphthas produced by contacting earbon monox-
ide and hydrogen with sultable catalysts under
suitable conditions,

The olefin hydrocarbons contained in the syn-
thesis naphtha usually comprise s substantial
amount of alpha oleflns. Some beta olefing are
‘also produced, but they are not as desirable as
the alpha clefins and conditions may be adjusted
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in the synthesis step to produce ma.lnly' alpha
clefins. These latter olefing are valuable start-

Ing materials from which lubricating ofls are pro-
duced. The beta clefins, on the other hand, pro-
duce lubricating cil polymers of less desirable
characteristics.

The indene and styrene type compounds, as
well ag the diene compounds, like the oxygenated
organic compounds, act as undesirable contami-
nants in the olefinic fractions, especially when
the latter are used as feed stock for polymeriza-
tion processes. These hydrocarbons containing
conjugated bonds polymerize at the same time

‘s the alpha oleflns, but they do not polvmerize

to polymers having desirable Jubrieating oil char-
acterlstics.. Similarly, the oxygenated organle
compounds sre converted while In contact with
polymerization catalysts to form products of un-
desirable characteristics. Besides they may re-
act with the catalyst and cause unnecessary
sludging of the catalyst resulting in polymeriza-
tion processes. of an uneconomical nature,

It will be seen from the foregoing discussion
that the removal of compounds such as oxygen-
ated organic compounds and hydrocarbons con-
taining conjugated structures is very desirable
iIf the hydroecarbons are to be used in conversion
processes. As stated before, workers have turned
their attention to this field for a number of years
and many solutions to the problem have heen

“suggested. For example, it has been known to

extract oxygenated organic compounds with vari-
ous chemical reagents such as sulfur dioxide,
methyl alcohol, and other solvents, and also to
treat the naphthas with solutions of alkali metal
hydroxide for removal of contaminants. Other
investigators have suggested contacting the prod-
uct from a synthesls reaction of the type de-
scribed with siliceous material to cause conver-
sion of the contaminating bodies to moare desir-
able compounds,

The foregolng type of processes suggested by

the workers in this fleld have been attended with

some success, but none of them achieve the pur-
Pose of providing a synthesis naphtha which is
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substantially free of contaminating compounds.

1t is therefore the main object of the present
invention to provide processes in which oxygen-
- ated organic compounds are substantlally re-
moved from a synthesis naphtha containing
them,

Ancther object of the present invention is to
provide g treating process in whieh a naphtha
produced from carbon monoxide and hydrogen
and contaminated with oxygenated organic com-
pounds and with conjugated hydrocarhons is
treated to remove the contaminating compounds
in a seguence of treating operations.

A still further object of the present invention
is to provide a new and improved treating proc-
es¢ in which synthesls naphthe contaminated
with oxygenated organic compounds and con-
jugated hydrocarbons is treated at relatively low
temperatures and pressures to obtain a naphtha
substantially free of contaminating compounds.

The foregoing objects of the present tnvention
may be achieved by contacting & synthesis naph-
tha containing olefins and contaminated with
oxygenated organle componnds and conjugated
hydrocarbons in sequence with a solution of an
alkali metal hydroxide, an aleoholic solution of
a treating reagent selected from the class con-
sisting of hydroxylamine and its inorganie salts
and fAinally with an aqieous solution of an alkali
metal hydroxtde.

The present invention may be described briefly
ag invelving the contacting of a naphtha boiling
in the range fram 100° to §00° F., obtalned by
contacting & mixture of carbon monoxide and
hydrogen with a suitable catalyst under condi-
tions to produce hydrocarbon and oxygenated
organic compounds, with an agueous solution of
an afkali metal hydroxide at substantially at-
mospheric conditions following which the.agueous
golution is removed from contact with the
naphtha and the naphtha subjected to treat-
ment with an slecholic solutlon of a reagent se-
lected from the class consisting of hydroxyl-
amine and its inorganic salis angd finally, after
separation of the treating reagent from the
naphtha, washing the naphtha with an agueous
solutlon of alksli metal hydroxide. Subsequent
to the washing operation, the treated and washed
naphtha is subjected to distillation to recover

a fraction having substantially the same boillng !

range a8 the untreated naphtha. 'The purpose of
the distillation is to reject high boiling compounds
which are produced during the freating reaction,
it being theorived that the contact with the treat-
ing reagent results In pdlymerization of com-
pounds which are unidentified at present.

The synthesis naphtha employed in the present
invention should be o naphtha boillng in the
range from 100° to 600° ¥, and preferdbly should
have a bolling range from about 100° to 400° F.
Thig synthesis naphtha may be obtained by pass-
ing & mixture of carbon monoxide and hydrogen
in the ratio of 1:1 1o 2:1 over & sultable catalyst
such ag promoted iron catalyst as illustrated by
ferroso-ferrle oxide. There are many suitable
catalysts which have been employed in the
Fischer-Tropsch synthesis operation, emong
which may be mentioned cobalt, nickel, iron, and
thorium. These catalysts may be employed
singly or as mixtures, and either as the metals
or as oxides thereof. Preferably the catalyst emn-
ployed in producing the naphtha treated In ac-
cordance with the present Invention is a pro-
moted iron oxide catalyst such as ferroso-ferrie
oxide containing a suitable quantity of & promoter
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such a& potassium hydroxide. Other sultable
promoters comprise the alkal metal hydroxides,
carbonates and oxldes. For example, besides the
potassium compounds, those of sodium and lith-
ium may be used. Similarly, compounds of
rubidium, copper, and cesinm may be employed
as promoters, as well as the alkaline earth com-
pounds selected from group II of the periodic ar-
rangement of the elements. Naphthas produced
from carbon monoxide and hydrogen in contact
with & promoted iron oxide such as ferroso-ferric
oxide containing & small quantity of potassium
hydroxide under conditlons embracing tempera-
tures from about 400° to 800° F. and pressures
from about 10 to 600 p. 5. 1. g. will contain sub-
stantial quantities of paraffins, olefns, aromaties,
oxygenated organic compounds of the fype illus-
trated, as well as conjugated hydrocarbons such
as those of the styrene and indene type and di-
enes. It wili be apparent to the skilled workman
thet such a mixture must be stitably treated be-
fare it is useful in catalytic conversion operations
for the reasons mentioned hefore,

The treating reazent employed in the present
invention is preferably a methanc] solution of hy-
droxylamine or its inorganic salts. While hy-
droxylamine mey be employed, it is preferred to
use an inorganic salt of hydroxylamine such as
hydroxylamine hydrochloride, although other
salts may be used in lieu of hydroxylamine hy-
drochloride. For example, inorganic salts of hy-
droxylemine may be obtained by reacting this
vompound with hydrobromie acid, hydrofluoric
acid, nitric actd, sulfuric acid, and the like, al-
though hydroxylamine hydrochloride will be the
preferred treating reagent by virtue of its avail-
shility. The treating reagent selected from the
class consisting of hydroxylamine and its inor-
ganic salts should be used in an anhydrous or
agueous aleohol such as methyl, ethyl, propyl, and
buty! aleohols, although methyl alcohol is to be
preferred. The alcohol may be employed in an
aqueous ar anhydrous condition. When employed
as an agueous alcoholic solution, the alcohol
should eontain from about 5 to about 30 per cent
by volume of water. When mentioning an-
hydrous alcohol I refer, for example, to alcohal
containing ne more than 2 per cent by volume of
water and this may be considered as substantially
arihydrous aleohol.

The amount of the treating reagent selected
from the class consisting of hydroxylamine and
its inorganic salts employed in an alcoholic solu-
tion may vary from about 5 to about 50 per cent
by weight of the alecohole solution. Goad results
have been obtained with aleohol contalning 10 per
cent, for example, of hydroxylamine hydrochio-
ride. It will be apparent to the skilled workman
that the amount of the treating reagent employed

in the aleoholie solution will vary with the amount

af the solution employed and the concentration of
contaminants in the hydroearbon being treated.
Tt may be desirable to maintain the concentra-
tion of the reagent in the alcohol sufficiently high
to permlt easy separation of the alcohol and
hydrocarbon phases. This phase separation wiil
also be alded by having & small amount of water
present in the alcoholic solution.

The amount of aleoholic solution employed to
treat the contaminated naphtha will usually be
in an equal amount to the naphtha being treat-
ed, but lesser or greater amounts of the alcoholic
golution than the naphtha may be emploved.
For example, the ratio of naphtha to alcoholic
solution may vary from about 0.2 to 2 o ], al-
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though ordinarily an equal volume of the alco-
holic solution and the naphtha being treated will
ke employed.

The alkali metal hydroxide employed in the
washing steps preceding and following the treat-
Ing step will usually be an agueous sclution of
sodium hydroxide; however, agqueous solutions
such as lithium and potasslum hydroxide may be
employed. The concentration of the alkali metal
hydroxide sclution will usually be about 10
weight per cent, although solutions eontaining
from 5 to about 40 weight per cent of alkali
metal hydroxide may be used. The amount of
the alkali metal hydroxide solution employed
in washing the untreated and treated naphtha
may vary within rather wide limits. Usually an
-amounf approximately equal to the amount of
the treated naphtha will be employed.

The temperatures at which the varlous stages
of the present invention are conducted will usu-
ally comprise g relatively low temperature. For
example, the first step in whieh the raw naphtha
is contacted with an alkall metal hydroxide solu-
tion will usually be conducted at atmospheric
pressure and temperatures; for example, tem-
peraiures from about 60° to 100° . The second
step in which the naphtha is contacted with an
alecholic sclution of a treating reagent selected
from the class consisting of hydroxylamine and
1ts inorganic salts may be conducted at tempera-
tures from about 60° to 200° F. While ordinarily
atmospheric pressures may be employed, under
some conditions and especially when the higher
temperatures are employed and a volatile frac-
tion is heing treated, it may be desirable to em-
ploy sufficient pressure during the operation to
meintain the treating reagent and the naphtha
being treated in a liquid condition. It is in-
tended that the pressures employed may vary
with the volatility of the naphtha heing treated
and that pressures ranging from atmospherie
upward to a pressure sufficlent to maintain lig-
uid phase conditions are contemplated in the
‘practice of the present invention. In the third
stage wherein the treated naphtha is washed
with an alkalli metal hydroxide solution, it may
be desirable fo conduct this washing stage at a
temperature approximately the same as the tem-
perature at which the naphtha is treated with
the aleoholic treating reagent selected from the
class consisting of hydroxylamine and its inor-
ganie salts, Thus, for example, if the treating
step is conducted at substantially atmospherie
temperatures, substentislly atmospherie temper-
atures would be employed in the washing stage
with aqueous sodium hydroxide. On the other
hand, if elevated temperatures are employed, for
the sake of economy, it may be desirable to exm-
ploy elevated temperatures in the washing. stage
to eliminate the necessity of removing this heat
since this heat may then be employed in the
distilation operation which follows. -

The distillation operation is preferably a steam
distillation operation, although distillation may
be conducted on the treated naphtha In the ah-
sence of steam.

.. The invention will now be further illustrated
by reference to the drawing in which the glngle
figure iltustrates a preferred mode of conduecting
the invention. Referring now to the drawing,
number (1 designates a charge line through
which raw naphtha boiling -in the range from
100* to 400° F. iz Introduced into the system
from & source not shown. This raw synthesis
naphtha is preferably obtalned by contacting a
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mixture of carbon monoxide and hydrogen with
promoted iron catalyst at a temperature and a
pressure in the range glven ahove. This naphtha
bproduced from an Ifron catalyst is contaminated
with oxygenated organic compounds of the type
mentioned, indene and styrene hydrocarbons as
well as dienes and also comprises a substantial
amount of alphs olefins, parafiins and aromaties.
This naphtha is introduced by line |I into a
washing zotie 12 which {3 shown as a tower and
is intended to include suitable internal contact-
ing equipment to insure Intlmate contact be-
tween lquids and liquids. Such equipment may
include trays containing bell caps, packing, and
the like which are well known in the art. Intro-
duced into washing zone 12 by line |3 is an aque-
ous solution of sodium hydroxide such as a 10
per cent by welght solution which flows down-
wardly in tower (2 and contacts countercurrently
the ascending raw synthesis naphtha. This
washing operation may be conducted at atmos-
pheric condltions and results in the substantial
removal of aldehydes and organic acids, The
sodium hydroxide solution flows downward in
washing zone (2 and Is removed by line 4 and
may be recycled in whole or in part by branch
line 15, controlled by valve i$, to line [3. From
time to time i may be necessary to discard a
portion of the sodium hydroxide solution snd
this may be done by manipulating valve I7 in
line 14. When the sodlum hydroxide solution is
discarded, an equivalent amount of fresh soly-
tlon may be introduced by manipulating valve
I8 in line (3, connecting this line to a source of
sodium hydroxide solutlon not shown. The
washed naphtha free of organic aecids and alde~
hydes leaves tower {2 by line 19 and is intro-
duced thereby into treating zone 20 which is a
treating tower similar to washing zone (2 and
is slmilarly provided with contacting equipment,
The washed naphtha introduced by line 19 into
treating zone 20 is contacted countercurrently
with a methanol solution of s, hydroxylamine
salt introduced by line 21 from a source not
shewn. The descending alcoholle solution coun-
tercurrently contacts the ascending naphtha
and efiectively converts the ketones therein to
oximes 50 that they may be removed in the siub-
sequent treatment with sedium hydroxide solu-
tien. The esters contained in the naphtha un-
dergo hydrolysis to form acids and alcohols
which are removed by the slcoholic treating re-
agent which similarly remdves the original al-
cohols present in the raw naphtha as it is intro~
duced into the system. The treating reagent
flows outwardly from treating zone 20 by line 22
and may be recycled by branch lne 23 controlled
by valve 24, Since the treating reagent may
need replacement from time to time It will be
desirable to open valve 2§ in line 22 to discard
an amount of the treating reagent and to re-
place it by an equivalent amount of treating re-
agent by opening valve 28 in line 2.

The treated naphtha then leaves treating
zone 20 by line 27 which discharges it into a
second washing zone 28 which s a treating tower
provided with contacting equipment similar to
Zones 12 and 208. 'The treated naphtha eontain-
ing oximes and other converted organic com-
pounds s subjected in zone 28 to countercurrent
{reatment with a sodium hydroxide solution in-
troduced by line 29 connecting to a source of sg-
dium hydroxide solution not shown., This solu-
tion may contain approximately 10 per cent by
weight of sodium  hydroxide. The treated
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naphtha s contacted countercuyrently in zone
28’ with the sodium hydrozide solution intre-
duced by Hne 28, the solution fiewing down-~
wardly therein and outwardly by line 30 and may
be recycled to line 28 by branch line ¥4 controlled
by valve 32. Since it mmay be necessary from
time to time to replace part of the sodium hy-
droxide: solution, valve 33 is provided in lne 30
for withdrawal of sodium hydroxide solution
and valve 34 is provided in line 29 for introduc-
tiorr of fresh solution to replace that withdrawn
through valve 33. The ireated naphtha after
being washed in zone 28 Is then discharged by
line 35 intc a distillation or separation zone 38§
which ig provided with suitable internal contact-
ing equipment such as bell cap trays, packing,
and the like to insure intimate contact between
liguids and vapors. This zone 3§ is also pro-
vided with a.line 31 contrelled by valve 38 for
introduction: of open steam, line 3% for remowval
of an overhead fraction, line 43 controlled by
velve 41 for removal of a side stream and line 42
for withdrawel of heavier fractions. Separation
zone 33 is also provided with a heatlng means
iHustrated by coil 42. This heating means may be
an external heat exchanger, reboiler or internal
reboiler as may be desired, or the heat may be
provided by introducing superheated steam by
line 3T controlled by valve 38.

In practicing the present invention according
to the nrode illustrated by the drawing, aldehydes
and organic acids may be removed as described
in washing zone 12, ketones convetfed to oximes
in tresting zome 20, while esters are caused to

hydrolyze therein, and oximes and the hydrolysis

products, ag well as {be original alcohols con-
tained in the raw synthesis naphfha, may he
removed in both zones 20 and 28. In separation
zone 35 higher boiling compounds which resuit
from contact with the alcoholic solution of hy-
droxylamine salf in zone 20 are separated by
distillation. It will thus be seen from the fore-
going discusslon of the drawing that a simple
integrated process is provided wherein substan-

tlally all contaminating oxygenated organic com- 4:

pounds are removed and the interfering con-
jugated hydrocarbons converted are removed to
the extent where they are not bothersome when
the treated naphtha is subsequently used in a
eatalytic conversion such as polymerization,
In separation zone 38 an overhead fraction,
removed by line 18, having a boiling range sub-~
stantially equivalent fo that of the naphtha In-
troduced by line [{ is obtained which may be

suitably polymerized to form premium quality .

lubricating ofl polymers. If desired, an inter-
mediate beiling fraction may be obtained by line
40 and higher boiling fractions may be discarded
by Iine §2.

In order to flustrate the Invention further,
reference will be made to the foilowing examples
in which a fraction boiling in the range from
140° to 400° F., obtained by contacting a mizture
-of earbon menoxide and hydrogen with en iron
catalyst containing a suitable premoter, was
divided into several portions and subjected to
various treatments, as will be described. Bach
of the several portions was washed with an equal
volume of 10 weight per cent sotutienn of s0~
dium hydroxide. One portion which had been
_treated with sodium hydroxide as has been de-
seribed was then treated with an equal volume of
99 per cent methanol at g0° F. followed by the
addition of a sufficient amount of water to ob-
taln an 80:20 ratic of methancl to water. The
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raffnate from this operation was then washed

‘with an equal volume of a 10 weight per cent

solution of sodium hydrcxide and redistilled to
segregate a fraction boiling from 140° to 400° F.
Another portion. which had been treated initially
with the sodium hydroxide was treated at 80° "
with sn equal volume of & solution prepared by
dissolving in 99 per cent methanol 10 per eent
by weight of hydroxylamine hydrochloride.
Another portion which had been treated initially
with sodium hydroxide was treated at 145° F.
with an equal volume of & solution prepared by
dissolving in 99 per cent methanol 10 per cent
by weight of hydroxylamine hydrochloride.
Both of these treats, at the different tempera-
tures, were followed by the addition of water to
obtain an 80720 ratio cf alcohol to water and
the two rafiinates obtained by the two. treats al
the two different temperatures were then washed
separately with an equal volume of 10 per cent

by welght sodium hydroxide solution. The

washed raffinates were then separately distilled
to obtaln segregated fractions boiling hetween
140° and 400° P, Another portion of the naphtha
whicl: had been treated with sodinm hydroxide
was treated with an equal volume of a solution
prepared by dissolving in 98 per cent methanol
10 weight per cent of hydroxzylamine hydro-
chloride plus the theoretical amount of sodinm
hydroxide to neutralize the hydroxylamine salt,
Following this treat, which was conducted at
145° F., o sufficient amount of water was added
0 the alcohol to obtain an 80:20 ratio of alcohol
to water. The treated naphtha, or rafiinate as
it may be called, was then washed with an equal
volume of 10 weight per cent sodium hydroxide
solution and then redistilled to obtained: a frac-
tion boiling in the range of the untreated naph-
tha. ©One poertion of the naphtha treated in the

.- foregolng manner was distilled ab atmospheric

s'_':
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pressure in the absence of steam, while another
portion was distilled with the injection of open
stean.

The naphthas obtained from the foregoing
treating operations after redistilation, as has
heen described, were subjected to polymerlzation
in the presence of aluminum chloride to ohtain
polymers boiling in the lubricating oil boiling
range. .

In the following Table I descriptions are given
of the untreated naphtha, the naphtha washed

‘with agueous sodium hydroxide and water and

redistiiled, the naphtha treated with aqueous
hydroxylamine hydrochloride alone fellowed by
an aqueous caustic wash, the naphtha treated
with agueous methenol, and the naphtha treated
in accordance with the present invention. Yield
data for polymerizations carried out with the sev-
eral naphthas are slso given.

The first column in the table gives the in-
spection characteristics of the untreated naphtha,
the second column presents the inspection char-
acteristics of the naphtha which has beerx treat-

‘ed with an aqueous sodium hydroxide solution
5 and redistilled. The third column presents a

comparizon with a process employing agueous
hydroxylemine hydroxide as a treating reagent.
The fourth column presenfs a further compari-
gon with aqueous methanol, while the fifth and
sixth columns illustrate the practice of the pres-
ent invention.

The fifth column shows treating temperatures
of 80° and 145° F., while the sixth column shows
variations between atmospheric and steam dis-
tillation with = treasting temperature of 145 F.
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Table I
1 T2 1 4
1X100 Vol. porcont
%% CHy0H;
1X100 Vol, per-| 1X10¢ Vol. percent of | Ha0 added to
Raw | oentof 30 Wi | 10Wl:.£orcent Ague- [ 80:20 Ratio
HO°400° F.| percent NaOH:| 0uS H:0H.HCl; CH;:OH:H:0;
Froction | 5,0 Warhod | Washed with 10 W, . Washed
Redistilleq | - Porcent NaOH; H O with equal Vo),
Washed; Redistilled ol 10 wi. porcent
NaOH; Redis-
tilled
Treatlag Temp., °F ..o e About 80._ About 80,

Time of Contact st Treating Temp., Hrs. .
Type of Distillatlon. ... -
Yiald of Treated and Redistillad, 140°=300° F I__________
Ory. Compounds, Wt. Pereent Functional Group:
Aleobols (=—OH) e verracio oo
Aldehydes (—CHO). ...
Organie Acids (—COOH).
Organic Esters (—C00).
Ketones (—CO
Alphg Olefins, Mol percen
K in 0.1 mm, cefl at 6.25 micre:
Polymerization Nata:
Treating Terp., °F.___
QGrs. AICL/100 ce. Char,
Reaotior Tlme, Hrs. .

Yield of Lube Polymer, . Perces
a. Charge to Polymerizsation_________ P NN - ¥ NN R 43,0,
5. NaOH Washed 240°-400° F, Fractio: ;X S PO 36.4.
Tests on Lube Polymer: : .

Vis/l00°F,8.8. 1
Eis.,’ﬂlﬂ“ r,8.8 U.
Tests on Bub-Lube Polymat:
Bromine Number. ... R
Specific Qr., 20/4,..._._

1X108 Vol, Percent CH,OH
Cont'g, 30 Wt, Percent
NH)0OH.HC! Plus  Theo.
Amt. NaQH to Neutralize
" NH,0H,BCI; HiQ Added to
80:20 Ratlo CH;0H:Hs0;
Raff, Washed with equal Vol.
10 Wt, Percent NaOH; Hz0
Washed; Redistilled

1X100 Vol. Percent 099 CH.0H
{ Cont'g, 10 Wt. Percent NH;0H.
HC); Then Hi0 Added to Ob-
tain 8:20 Ratlo of CHyOH:H;0;

at,  Washed with Equal
Yol, of 10 Wt, Percent NaOX;
Redistilled

Treating Temp., ° F_ _____.._______. About 80._| 145 ____.. 145 ae o 145,
‘Time of Contact at Tre; 1 1 o . 1,
Type of Distillation___.________ Atmoes__ .. Bteam,
Yield of Treated and Redistilled, 140°-4 78.0...-... 7.

Ozy. Compounds, Wt, Percent Funections] Group
Aleohals (—OH) . _ T
Aldehydes (—CHO)....
Organie Aclds (—COOH).
Organic Bsters (—C00) .
Ketones (—CO). oowo caoane oo . -

Alpha Olefing, Mol Pareent based on ‘Totol Oleflng |

K in 0.1 mm, celf at 8.25 mierons. _____________._____ ...

Polymerization Data;
‘Preating Temp,, ® Fo._ .
QOrs. AICI/10C ce, Charge..
Reaction Time, Hrs. . ______. [T
Yield of Lube Pclymer, Vol. Percent based on—

IR

01887777

a. Charge to Pelymerizatfon. . ., ______ ) S, - 808 | 9.0 60.0.
&, NaOH Washed 140°-400° F. Fraction_ ... Jj . C T 77 mmmmem=-===" 0.0, e LS, 50.8.
Tests on Lube Polymer:
Vis/l0° F., 8.8. U 2| 589,
Vig,/210°F,8.5. 0 87.7.
V.I o8,
2.0,
................................. 0,7265.

1 Ytield, volume percent, based on NaOH washed fractfon: yield of NaOH washed stock based on raw naphtha was 93 vol,
percent,

- It will he noted from the dats given in the
foregoing table that naphtha treated in accord-
ance with the present invention In which the
naphtha is subjected in sequence to treatment

hydroxylamine hydrochloride and with an agque-
ous solution of methanol. In short, it seems that
the hydroxylamine hydrochloride and the meth-
85 anol act in a synerglstic manner and contribute

with sodium hydroxide, alcoholic solution of hy-
droxylamine hydrochloride, further trestment
with sodium hydroxide, and flnaily to redistil-
lation, showed vastly reduced guantities of oxXy=-
genated organic compounds. It will be noted in
every Instance that the amount of oxygenated
organic compounds contained in the naphths
treated in accordance with the present inven-
tion is greatly reduced from that contained in
the naphtha treated with aqueocus solution

to the reduction in the content of oxygenated
organie compound, It will be noted further that
the infrared sbsorption coefficient “K in a 0.1
mm. cell at 6.25 microns” length, which is an

70 indication of the content-of compounds contain-

ing conjugated double honds has been reduced
by the treatment in accordance with the present
invention over that obtained with an agueous
golution of hydroxylamine hydrochloride or with

of 78 aqueous methanol.
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The poiymer produced from the naphiha
treated in accordance with the present inven-
tion is of very high quality as indicated by the
hizh viscosity index of the lubricating oil frac-
tion and the low bromine number of the sub-
lube polymer. It 1s noteworthy that the poly-
rmer produced from naphtha treated in accord-
anee with the present invention has a lower
bromine number than that treated with an
agueous solution of hydroxylamine hydrochio-
ride. It will also be noted that, when the
naphtha is treated {n accordance with the pres-
ent invention and steam distilled and then poly-
merized, a still higher viscosity index lubricating
polymer is obtained than when atmospheric dis-
tillation is employed. s

The present invention is ﬁquect to0 numerons
modifications which will be readily apparent to
the skilled workman; for example, the two wash-
ing zones and the ireating zone have been shown
as countercurrent treating -towers. It will be
apparent to the skilled workman that these z0nes
may be substituted for by incorporators, mixing
pumps and other devices wherein contact be-
tween lguids and lquids is obtained. Such
modifications will be within the spirit and scope
of my invention.

1t will also be apparent that while zone 26 is
shown as & distillatlon zone,  may be a solvent
extraction zone and that suitable solvents may
be employed to separate the naphtha into its
component parts. For example, sclvents such as
phenol, furfural, sulphur dioxide and various
other well known solvents such as sulfolanes,
and the like may beé employed In separating the
naphtha into its desirable components. In fact,
it is contemplated that zone 3§ may comprise
elther or both distillétion and solvent extraction
stages. )

1t is also contemplated that the methanol so-
tution of hydroxylamine salt may contain, as
illustrated in the gxample, a §qbstantia,1 amount
of an alkall metal hydroxide which has heen
illustrated as sodium hydroxide, but which may
pe iithium or potasstum hydroxide. It is also
contemplated and considered within the spirit
and scope of the present invention that the
treating zone 20 may be conducted in two stages.
When treating zone 20 is conducted in two stages,
an anhydrous methanol solution of the hydroxyl-
amine salt would be introduced and would con:
tact the naphtha to treat it in the first stage. In
the second stage an amount of water would be
introduced Into the anhydrous methanol solu-
tlon of hydroxylamine salt fo provide the red-
ulsite ratio of aleohol to water as shown in the
examples. It is to be understopd, however, thak
either an aqueous or anhydrous solution of hy-
droxylamine salt may be used {n the practice of
the present invention and that this treating op-
eration may be conducted in one step.

The nature and objects of the present inven-
tlon having been completely described and illus-
trated, what I wish to clalm as new and useful
and to secure by Letters Patent is:

1. A method for removing contamineting. com-
pounds from 2 naphtha’ fraction obtained by
contacting a gaseous mixture of carhon tnon-
oxide and hydrogen with a suitable catalyst un-
der conversion conditions to form a mixture of
hydrocarbons and oxygenated organic com-
pounds which comprises washing a contaminated
naghtha fraction “congisting of said mixture of
hydrocarboné and oxygenated organie com-
pounds with an agueous solution of an alkall

- metal hydroxide, removing said agueous solu-
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tion from contact with said naphtha fraction,
contacting the washed naphtha fracsion with an
alecholic solution containing no more than 30%
of water in which has been dissolved a treating
reagent selected from the class consisting of
hydroxylamine and its inorganic galts in an
arount within the range of .2 to 2 parts of alco~
holie solution for each part of washed naphtha,
removing said alecholic selution from contact
with sald naphtha, washing sald treated naphtha
with an aqueous solution of alkali metal hydrox-
ide, removing said naphtha from contact with
said alkall metal hydroxide solution and distill-
ing said naphtha to recover a fraction having &
hoiling range substantially identical to the boil-
ing Tange of the contaminated naphtha.

2. A method in accordance with claim 1 in
which the alcoholic solution contains adgueous
methanol. o

3. A method in accordance with claim 1 in
which the alcoholic solution contains substan-
tialty anhydrous methanol.

4. & method for removing contaminating oxy-
genated organic compounds from a naphths
fraction obtained by contagt of @ gaseous mixture
of carbon monoxide and hydrogen with a pro-
moted iron catalyst at a temperature in the range
from 400° to 800° F. and at a pressure in the
range from 10 to 600 p. s. i. &. which comprises
washing seid contaminated naphtha with an
squeous solution of sodium hydroxide at a tem-
perature in the range from about §0° to 100° F.,
removing said agueous solution from contact with
said washed naphtha, treating said washed naph-
tha with a solution of a treating reagent
selected from the class consisbing of hydroxyl-
aminge and its inorganic salts dissolved in metha-
nal wkich contains no more than 30% water in
an amount at lesst equal to the amount of
naphtha treated and at a temperature in the
range between 60° and 200° F., separating said
treated naphtha from sald treating reagent,
washing said treated naphtha with an aqueous
solution of scdium hydrexide at a temperature in
the range between 60° and 200° F., and distilling
sald washed treated naphtha to cobtain a frac-
tion having a bailing range approximating the
pboiling range of the contaminated naphtha frac-
tion.

5 A method in accordance with claim ¢ in
which the naphtha fraction koils in the rabge he-
tween 100° and 6006° F. ) '

6. A method in accardance with claim 4 in
which the treated washed fraction is distilled in
the presence of open steam.

7. A method for removing contaminating oxy-
genated organic compounds from a naphthd frac-
tion abtained by contact of a gaseous mixture of
carhon monoxide and hydrogen with a promoted
tron catalyst at a temperature in the range from
400° to 800° F. and a pressure in the range from
i0 pounds to 600 p. 5. 1. g. which comprises wash-
ing said contaminated naphtha fraction ah &
ter_nperature in the range between 60° and
100° F. with an agueous solution of sodlum hy-
droxide, separating sald weshed naphtha frac-
fion from said aqueous solution of sodium hy-
droxide, tréating said washed naphtha with a
solution of & treating reagent zglected from the
class consisting of hydroxylamine and its inor-
ganlc salts in methanol in an amount at least
equal to the amount of naphtha treated angd at
a temperature in the range between 60° and 200°
P, adding a sufficlent amount of water to said
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ireating reagent to provide a ratio of methanol
to water of 80:20, separating a treated naphtha
from said aqueous aleoholie solution of said treat-
ing reagent, washing sald treated naphtha with
an aqueous solution of sodium hydroxide at a
temperature in the rahge between 60° and 200°
P, and distilling said treated, washed naphtha
{o obtain a fraction having a boiling range with-
in the range of the contaminated naphths frac-
tion.

8. A method in accordance with claim 7 in
which the treated, washed naphtha is distilled in
the presence of open steam.

9. A method In accordance with claim 7 in

which the naphtha fraction boils in the range 15

between 100° and 600° F.
BOYD N. HILL.
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