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This invention relates to treatment of hydro-
carbons with alka}i metal and especially to the
refining of composite hydrocarbon material,
such as the lubricating oil, gas o], kerosene and
gasoline fractions of petroleum, by
metallic sodium,

A further example of g Process wherein g large
as treating agent
- 8, Patent No, 2,055,210 issueq to

6. The process de-

& relatively large

broportion of sodium in colloidal or quasi-col-
loidal suspension in the oil. Sodium in such
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finely divideq form acts ag g proinoter or in-
ductor,

stock and treating agent,
ture is maintained at an
for a time effective to give
desired,

The present. invention hag particular utility in
connection with the above discussed process, al-
though it is not limited thereto in its applica-
bility, and it successfully overcomes the afore-
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mentioned' difficulties involved in practiclng the tained. Within ihese ranges the {frequency is not
process. I have pow discovered that fhe eZoSus critical and any desired number of vibrations per

godium, present in finely divided form in the re- second may be utilized. A particularly suiteble
action mixture, may be separated from the mix- frequency is 360 vibrations per second since this
ture by magnetic attraction and thereby yecov- 5 ma¥y e produced conveniently by means of 60
ered for reuse. Although meteliic sodivol gén~ cyele alfernating current which has heen con-

erally is considered to0 be non-magnetic, 1 have verted to 180 cycle slternating current by means
discovered that it is sufficiently susceptible to of & motor generator. As the -oil-sodium mix-
magnetic forces to permit efficient recovery in fure flows through the chamber of magnetic 0s-
this manner. Furthermore, 1 have found that 10 cillator 28, the vibration of the diaphragm causes

colloidal dispersion of raetallic sodium in hydro- subdivision of the sodium thereby forming &
carbons may be accomplished in an effective and sodium-in-oil dispersion in which the sodium
efficient manner by means of & magnetic oscilla- ‘particles are of colloidal or quasi-colloidal size.
tor operating on & frequency of vibration at least. “The resulting mixture of ol and colloidally dis-
within the sonic range and permissibly within 15 persed sodium flows from the center of magnetic

the range of supersonics. oscillator. 28 to booster pump 2} which forces it
© Thus, in the treatment of hydrocarbons with through line 22 to heater 23 and thence to treat-
dispersed metallic sodium in amount substan- ing or soaking tank 28. In heater 98 -the tem-~
tially in excess of the amount chemically con- perature of the mixture is adjusted to & value

sumed in the reaction, sccording to the present. 20 within & range above the melting point of s0-
invention the excess sodium is recovered by means dium but below the cracking temperature of the
of a magnetic filter or separator. Also, when. it oil, the particular temperature employed in any
is required or desired that the treating agent pe . given case depending on the charge stock being

employed in very finely divided form, the disper- treated. In the {reatment of tubricating olls &
slon preferemtia.lly is effected by means of & 25 temperature of about 400-450° . generally is
msgnetic oscillator or vibrator. These jmprove- preferable, although higher or jower tempera-

ments permit the treatment to be carried out tures, for example 350-525° F., also are suitable.
with considerably greater efficiency, economy and In treating tank 24 the mixture 1s permitted to

simplicity than heretofore possible and are par- soak for a time during which the desired reac-
ticularly agdvantageous with regard to safety as- 30 tions take place and until the desired degree of
pects of handling arge-sized quentities of me- refining is attained. Treating tank 24 should be
tellic sodium. insulated oTr provided with heating means in

The attached flow sheet diagrammatlcauy {ltus- order to maintain the desired reaction tempera-
trates & preferred arrengement of apparatus ture.
adapted for practicing the jnvention in & con- 35 = The resction mixture from treating tank 24
tinuous manner. The grrangement, as shown, comprises the refined oil, & solid or substantially
has particular reference to the treatment of lu- solid sludge or polymer in the form of fine par-
pricating oil although & gimilar arrangement “ticles suspended within the oil, and excess me-
would be gatisfactory in treating lighter hydro- tallic sodium in colloidal form. The mixture is
carbons, for example gesoline, a8 long 28§ pro- 40 withdrawn through line 28 by means of pump 26
visions are made for maintaining gufficlent pres- and is pumped through cooler 27 and lines 28
sure to prevent vaporization of the hydrocarbons and 29 to filiration apparatus adapted to remove
at the temperature of treatment. Fach item of only the sodium, leaving & mixture of oil con-
apparatus shown in the flow sheet, including the taining suspended sludge which is separated in &
magnetic “oscillator and the ma.gnetic filters, is 46 subsequent filtration step. This apparatus con-
xnown and has been used in the arts end there- sists of one or more maegnetic filters-or separators
fore need not be {llustrated in great defail. {llustreted in the drawing as magnetic Biters
In the drawing i0 designiates & storage tenk or 36—a and 36—D. A preferred type of magnetic
vessel for the oil to be treated and t{ designates & filter comprises & chamber or casing enclosing &
gtorage tank for metallic sodium which ig main- 50 stack of suitably spaced gereens made of meg-
tained in molten condition by means of heating netic material and g coil or winding surrounding
coil 12. Theoil {s pumped from storage tank 18 by the chamber and sultably energized from an elec-
means ‘of pump 13 through line 18 to nester 16 - tric power gource to effect magnetization of the
- wherein it is heated to & temperature above the sereens; for example, 83 {llustrated and described
meltingpoint of sodiumand thence passes through 55 in U. 8. Patent No. 9,074,085 dated March 16,
line 18 to mixer 7. Metallic sodium is withdrawi 1637. - Another useful type of megnetic filter In
from storage tank 11 by means of pump 18 end which & stack of gpaced vanes is employed in place
passes through line §¢ to mixer 17 where it 18 of screens is illustrated and described in U. S.
mixed with the charge oil. Mixer (7 is in- Patent No. 9,331,769, I%, of course, is to be under-
cluded in the arrangement merely for the pur- 80 stood that & magnetic flter - comprising & per-~
' pose of dispersing the sodium in the oil {n mod- menent magnet {0 cause megnetization of the
erately fine form sO that the mixture passing gereang Or vanes instead of an electromagnet also
to magnetic oscillator 20 will be relatively uni- 18y be used if deslred. preferentially, two-or
form. Mixer i1 suitably may take the form of . -more magnetic filters are employed and are used
s Venturl mixer, although other types of mix- 65 alternately in order to permib continuous opera-
ing equipment, for example 8 centrifugal pump, 7Y lon. With the arrengement shown in the ac-
also may be used. The mixture of oil angd 80- companying drawing, - the reaction mixiure is
dium passes from mixer {1 to megnetic oscillator caused to flow ¢through. magnetic flter 30—z, foF
29, The latter comprises & steel diephragm example, by opening valves 51{—q and 32—e for
which is bolted to & steel cover in & manner to 70 2 time during which the sodium particles are at-
form & chamber therewith and is provided with tracted to and retained by the magnetized screens,
- means (not shown) for vibrating the dgiaphragm slternately with which the mixture ig made %o
electromagnetically. A {requency of vibration of . -flo¥ through magnetic filter S0—b b¥ opening
\ the diaphragm at least within the sonic. range valves $i—D and 32—b and closing valves 81—2
and permissibly in the supersonic range is mein- 9 and 82— for another period of time. During

-
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the on-stream Deriod of one of the filters, the broportion of free hydrogen, I treating Iubri.
other filter ig drained and the retained sodium Is  cating ojls to the degree of refinement usually ge.
recovered. This i accomplisheq first by opening sired, roughly 500 cubic feet of hydrogen gas
either valve 334 Or 33—b ag the Case may be (measureg under standard conditions) iy 1iber.
and, while the off-stream filter is stinl magnetized, 8 404 Per barrel of oil. In the drawing, lines 47,
pumping the hydrocarbon mixture out of the flter 48 and 49 frop, magnetic oscillator 2¢; treating
by meang of pump 34 and passing it through line tank 24 ang agnetic filters 30—q and 30—, re.
35 and line 33 containing valve 37 to line 29 8pectively, are provided to collect the hydrogen -
Wherein it passes along with the reaction mixture ‘evolved, Since the amount of hydrogen formed
coming from tregting tank 24 to the on-stream 10 j considerable, the above-describeq process may,
filter. After the filter hag been drained of hydro- in one aspect, be considered as g method of
carbons in thig manner, it g demagnetizeq, The meanufacturing hydrogen.

8odium then i withdrawn ang bumped by meang In practicing the above-described Process the
of pump 34 thirough line g9 back to storage tank amount of sodium used should be in substantial
I by closing valve 37 and opening valve 38, 18 excess of the amoynt consumed in the reaction,

hetic force not legs than five timeg gravity ag ex. will be dependent on the particular charge mate-
pressed in the ¢, g, 8. gravitational system of . ria] heing treated. In treating lubricating olls to
units, shoulg be developed within the magnetic 20 effect o high degree of refinement not less than
filters, Sodium metaj has suffictent magnetie syxs- about 16 per cent to 2¢ per cent sodium. by
ceptibility so that forceg of the aforesaid magnle weight of the ofl is desirable i not‘neceuury.
tude tmposeq upon the colloidally dispersed so-- When such brobortions are used, the amount of
dium barticles, wij caluse complete retention of sodium chemically censumed generally 1s neg.
the particles on the magnetized surface Wwhen the gp ligible in comparison to the totsl amount em

“tact therewith, Since the Mmagnetic Susceptibility oil ix not excessive, v .
of sodium doeg not vary Substantially over g wide The following examples illustrate the effect of
temperature range, the temperature a which the treating lubricating oflg. in accordance with the
fltration ig carried out is not critical, A sultable 3p Present Invention., 1n these examples three dis.
temperature, for example, 15 250° F. but Jower or - tillate ofls derived from Naphthenic bage crudes

permissible to employ g temperature below the - and illustrateq in the flow sheet with the ex.
melting point of sodium, although this usually ception that the sodium-free mixture of defineq
is not desirable sinee it Necessitates heating the 35 ofl ang sludge wag cooled to storage tempera.
magnetic flltey during the off-stream Perlod in ture before filtering to remove the sludge. Com.-

-temperature ang consequently with Jess hazard, 45 ——— N
e sodium-free mixture of o] and sludge Appmim,tmmgel,;,mmmm,,. P SR

leaves the nagnetic Alterg through line 49 and is etic oacillator, :
sent to equipment for separating the sludge trom  F ﬁ%‘:ﬁi’;ﬁi,‘};’é},ﬂ?m ovellator, | 300 ... -
the refineq oil, shown ag continuoug rotary filter ,}‘fgepgmg;g(gt trgggrg& P
15 Although this 18 a preferred form of appara. 580 Approximate mﬁ’mmm‘m

tus for effecting removal of the sludge, other actie filters, © F,

X Foree develo d in ma, otie Mtars,
known types of filtration apbaratus imay he used. Agnroximntepteempemtxunm ofFﬂltrn-

Also other methods of Separation, for example ton of Na-free m““l"ef . o L
solvent extraction, distillation op centrifuging, %;2’&,"3;‘;’:&"3;‘:‘&53.??‘;'_‘_‘?:: Rogili ;\négl!ﬂble,
May be used in place of fltration if desired, 1n &8 Doy oo 1med oll, vol. percent of | g F FiDR---- - 88

harge,
the Preferred method g Iayer of sludge or poly- nydﬁgu formed, cu. ft./bb), of 8. ...
oharge. .

mer continuously forms on the outersurface of the ha) i . S ‘

rotating filter drum ang ig continuously scraped \\\

off by means of knife edge 41s, thence bassing to - - -
in

- sludge recefver 42, The refined oi] {g withdrawn ¢o
from within the filter drum through line 43 and
passes through cooler 44 wherein it i cooled to
sultable storage temperature, Alternatively, the Gravity, APr
oil may be cooled to storage temperature prior to Flash point, ¢ )
$he filtration step. From coofr 44 the refined o1 65 Vi g ol € 0. C. :
is pumpeqd by meang of bump 43 to treated ofl - Vis. 8. U, at 190° ¥
storage tank 46, R a0

In treating oilg with colloidaj sodium in rela. Pour point, © ¥~ """ N
tively large excess of the amount chemically eop. gg’,g{;,ﬁ,-,gi,;ﬁ;’t; - :
sumed, the sodium actg gg g bromoter or inductor 70 papii test -

for reactions in which the charge stock com. ﬁ%&f,’;‘,}ﬁi’,‘,’%ﬂ,‘,’&bﬁ'"

stituents having lower hydrogen to carbon ratio . ﬁugun Per gaut' ----- i

are dehydrogenated anqg transformed into slygge- -g,igﬁ;’m,‘.’gog“;g‘g‘b;;_.; _

or polymer, as stateq above, Accordingly, the Conradson earbon residus. =™

treatment causes the formation of g considerable 75

I

Charecteristics of the ofl
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Approximate temperature in magnetic oscil-
18t0r, ° FoccommommmmmmmmmmmTmmmm ol T 250

PFrequency of magnetic oscillator, vibra-

tions/second ———o---—--==-==mTTTTTTTIOR 360
Temperature of treating, * Foceeemommmn 425-450
Time of treating, BOUTS- o m e mmmmm m == === 11

Approximate temperature in magnetic fil-
ters, °F 2
Force developed in magnetic filters _S5xgravity
Approximaté temperature of filtration of Na-
free mixture, ° P oo
Lbs. of Na used per bbl. of charge.  —-—------==
Na consumed in reactionoc-oeemm=--- Negligible
vield of refined oil, vol. per cent of charge--- 78
Hydrogen formed, cu. ft./bbl. of charge---- 44

Characteristics of the oil

Gravity, APL . o.oonoicmmmrmmmommTTi T b

Flash point, C. 0. C., OF e
Fire point, C. 0. C., °F....
vis, 8, U.at 100°F ..~

vis, 8. U. at 130°F.
Vis. 8. U. at 210°F.
Viscosit{ index...--
Pour point, °F-..--
Color, A. 8. T.M_...
Demulsibility test..--
Emuision test
Steam emulsion number
Neutralization number......-.------
Sulfur, percent. __.-------

Conradson carbon residu
Ash content, per cent_..-
Sligh oxidation number. -

e

The tabulated data show that treatment of
naphthenic distillate oils in accordance with the
present jnvention changes their temperature-
viscosity relationships to approximate those of
paraffin base distillates. By way of comparison,
Oil T was solvent extracted by & well known sol-
vent extraction process to yield a product having
substantially the same viscosity index as the re-
fined product from oil I, with the result that &
40 per cent yield of such solvent extracted prod-
uct was obtained as compared to the 80 per cent
yield obtained in the present process. The data
also show that the present process causes &
marked jmprovement in oxidation stability of the
oil as well as in other characteristics.

I claim:

1. The process of refining liquid hydrocarbon
material which comprises subjecting Maquid hy-
drocarbon charge to the action of finely dis-
persed metallic sodium in amount substantially
the amount chemically consumed in
the gbove the
melting point of sodium but
temperature of the charge, until undesirable con-
stituents of the charge are transformed into a
sludge substantially solid at normal tempera-
ture, thereby resulting in & reaction mixture
comprising refined hydrocarbon material con-
talning sludge snd excess sodium in dispersed
form, passing said reaction mixture through 2
separation zone containing & magnetized surface
and therein bringing the mixture into contact
with seid surface and maintaining said surface
magnetized sufficiently highly to cause contained
sodium particles to be attracted by and re-
tained on sald surface, withdrawing the mixture
of reflned hydrocarhon material and sludge from
said separation zone, and then separating refined
hydrocarbon material from the sludge.

2. The process defined in claim ‘1 wherein &
magnetic force of intensity not less than five
times gravity is magnetically imposed on the so-
dium particles in said reaction mixture.
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3. 'The process of refining lquid hydrocarbon
material which comprises forming & mixture of
hydrocarbon = charge and metallic sodium in
amount substantially in excess of the amount
chemically consumed in the reaction, passing sald
mixture at a temperature above the melting point
of sodium but below the cracking temperature
of the charge through a magnetic oscillator and
therein subjecting the mixture to magnetically
induced vibrations of a frequency at least within
the sonic range, withdrawing the mixture and
passing it to & treating zone, maintaining the
mixture within said treating zone at a tempera-
ture above the melting point-of sodium but belew
the cracking temperature of the charge until un-
desirable constituents of the charge are trans-
formed into a sludge substantially solid at normal
temperature, thereby resulting in a reaction mix-
ture comprising refined hydrocarbon material
containing sludge and excess sodium in dispersed
form, Dpassing said reaction mixture through &
separation zone containing a magnetized surface
and therein bringing the mixture into contact
with said surface and maintaining said surface
magnetized sufficiently highly to cause contained
sodium particles to be attracted by and retained
on said surface, withdrawing the mixture of re-
fined hydrocarbon material and sludge from said
separation zone and then separating the refined
hydrocarbon material from the sludge.

4. The process defined in claim 3 wherein &
magnetic force of intensity not ‘less than five
times gravity is magnetically imposed on the so-
dium particles in said reaction mixture.

88 5. The process defined in claim 3 wherein the

frequency of vibration of said magnetic oscillator
is approximately 360 vibrations per second.

6. The process of improving the viscosity-tem-
percture characteristics and other qualities of

40 mineral Jubricating oils which' comprises subject-
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ing the oil to the action of colloidally dispersed
metallic sodium at a temperature above the melt-
ing point of sodium but below the cracking tem-
perature of the oil, until undesirable c_onstituents
of the oil are dehydrogenated and rendered &
sludge substantially solid at normal temperature,
utilizing in said procedure an amount of sodium
in excess of that required to effect said dehydro-
genation and riot less than about 16 per cent to
26 per.cent by weight of the oi], thereby resuiting
in s reaction mixture comprising refined oil con-
taining sludge and excess sodium in dispersed
forim, passing said reaction mixture through &
separation zone containing & magnetized surface
and therein bringing the mixture into contact
with said surface and maintaining said surface
megnetized sufficiently highly {o cause contained
godium particles to be attracted by and retained
on said surface, withdrawing the mixture of re-
fined oil and sludge - from said separation zone
and then separating refined oil from the sludge.
. 4. The process defined in claim 6 wherein &
megnetic force of intensity not less than five
times gravity Is magnetically imposed on the
godium particles in said reaction mixture.

8, The process of improving viscosity-tempera-
ture characteristics and other qualities of min-
eral lubricating oils which comprises forming a
mixture of the oil and not less than about 16 per
cent to 26 per cent metallic sodium by weight of
the oil, passing said mixfure at & temperature
above the melting point of the sodium but below
the cracking temperature of the oil through a
magnetic oscillator and therein subjecting the
mixture to magnetically induced vibrations of &

;_4
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frequency at least within the sonic range to 11, The Process defined in claim g further
thereby colloidally disperse the sodfum in the characterized in that the sodium retained in the
oil, withdrawing the mixture ang massing it to Mmagnetic separation zoneissemutely withdrawn
& treating Zone, maintaining the mixture within and utilized, tesether with fresh sodium

said treating zong at a temperature above the make up for that consunieq in the reacti

temperature, thereby re;ulting in g reaction mix- 10 i amount substantially in eXxcess of the amount
ture comprising refined oil containing sludge and chemically consumed- in the réaction and gt 'Y
€xcess sodium in disperseqd form, . passing said temperature above the melting boint of sodium
reaction mixtyre through a Separation zone con- but below the cracking temperature of the charge,

g & magnetized surface from which a mag- until undesirable constltuepts of the charge are
netic force of intensity not less than five timeg 15 transformed into a sludge substartially soliq at

~ tracted by and retained on 8aid surface, with- g9 tact with a magnetized surface from which o

refined ofl from the sludge, ‘ : .
8. The process defined in claim g Wherein & godjum particles to be attracted by and retained
temperature within the range of 350-525° is 25 on said surfece,




