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6 Claims.
1

This invention relates to processes for the puri-
fication of naphthalene, anthracene, phenan-
threne, carbazol and other polynuclear aromatic
hydrocarbons.. The invention pertains particu-
larly to the crystallizable hydrocarbon constitu-
ents of coal tar belonging to the above mentioned
class.

When crude coal tar (derived by destructive
distillation of coal) is subjected to distillation, a
number of condensates are obtained that con-
tain various compounds of value as intermedi-
ates in the manufacture of dyestuffs, synthetic
resins, medicinals and the like. While the specific
treatment of any given coal tar may be governed
by the nature of the tar being distilled, general
results are probably satisfactorily summarlzed in
° the following table: .

Fraction collected Name of fraction gfei%%r]‘t?g’
Upto170°C_. ... Lightoil ... . .___.__.. 0.2
170°-230° C Carbohc oil (14 phenol+%4 10.0

- cresylic acid). : -
230°-270° C Creosote ofl ... __....._.l.. 10.0
270°-350° C Anthracene oil. 25.0
.Residue at 350° C._._. Pitch ....................... : B5.0

The carbolic and creosote oil fractions repre-
senting about 20% of the crude coal tar are con-
ventionally treated with caustic soda or the like
for the removal of tar acids. The remaining
material contains minoér proportions of -neutral
oils, aromatic hydrocarbons, tar acids, pyridine
bases, unsaturated hydrocarbons, sulfur contain-
ing compounds and other compounds together
with major proportions of naphthalene in crystal
form. Heretofore it has been found very difficult
and costly to separate the above mentioned com-
pounds from the naphthalene so as to isolate
pure naphthalene having a melting point of
80° C.
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2 : :
tains impurities and is sold to the trade as crude
naphthalene. This material having a melting
point of from 74° to 78° C. is tan-colored and has
a tar-like odor.

" Another known method of punﬁcation com-
prises mixing crude naphthalene in:molten con-
dition with an aqueous alkaline medium, cooling
the mixture to crystallize the crude naphthalene
in the presence of the aqueous alkaline medium,
separating the liquid medium from-the naph--
thalene crystals: by centrifuging, remelting the
naphthalene crystals, bringing the re-molten
naphthalene into contact with an aqueous al-
kaline medium, effecting recrystallization of the
naphthalene by contacting the same with & cold
aqueous alkaline medium and separating the lig-
uid medium from the recrystallized naphthalene

‘by centrifuging. This method yields a naph-

thalene having a melting point of from 78° to
78.5° C., which still has a dark color. To produce
pure naphthalene having.a melting point of 80°

* C. from thus incompletely purified naphthalene

it is necessary to subject the latter material to

. further purification by melting, treating the mol-

25

ten naphthalene first with sulfuric acid-and then
with a sodium hydroxide solution and finally dis-
tilling the treated material.

Still' another conventional method of purifymg

" crude naphthalene includes the steps of contact-
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The residual material left after a caustic soda -

treatment of the carbolic and creosote oil frac-
tions for the removal of tar acids is known to
the trade as crude naphthalene. It has been a
common practice to press or centrifuge such
crude naphthalene in order to separate the oils
and other contaminants.
ods fail to remove all the oil and other contami-
nants. For example, centrifuged crude naph-
thalene may have g melting point as low as 70° C.
and may contain 20% or more of oil and other
contaminants. This centrifuged material may
be again centrifuged or even hot pressed to re-
move more oil and contaminants so as to raise

its melting point to 74° or 78° C. but still con-

.

L

ing crude naphthalene with organic solvents at
elevated temperatures, heating the resultinig mix-
ture to a temperature sufficient for effecting com-
plete solution of the naphthalene, cooling the
solution to form a mass of naphthalene crystals
and introducing into the mass a displacing liquid
to ‘displace the solvent from the mass together
with whatever impurities. 'are contained in the
solvent.. This méthod is carried out on the batch
principle. The results obtained by this method
are not satisfactory, for the purified naphthalene
obtained has a melting point of only 78° to 78.5°
C.; which indicates that all the contaminants
have not been removed from the naphthalene, .
The above outlined and other conventional
methods of manufacturing naphthalene by puri-

. fication of coal tar fractions do not yield directly

However, such meth-

50

1]

pure naphthalene hayving a melting point of 80°
C. Even when the purifying procedures are re-
peated or combined so as finally to produce pure
naphthalene, the fina] recovery or yield of pure
naphthalene is in all cases too low due to exces-
sive naphthalene losses incurred by emulsifica-
tion, chemical attack, inclusion with residues and
like factors. The purification of naphthalene by *
conventional methods is also expensive because
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- of the necessarily large investment in equipment,
the consumption of large amounts of chemicals
such as sulfuric acid or sodium hydroxide, the
‘long time required for complete processing of

crude naphthalene with consequent low.capacity :

of the pur1fy1ng ‘equipment, “and like c1rcum- :

| stances. .

Tt is therefore an important object-of this in- -
| vention to provide a methogd of purifying naph=
"I thalene that does not entail the disadvantages;
loss of naphthalene and high costs of operating
| inherent in conventional methods of. pur1fy1ng A

© “+"of the naphthalene into the extract.

crude naphthalene.

Another important obJect of the present 1nven-,:
15

i tion is to provide an inexpensive and rapid-method

1

) naphthalene
.ployed at normal working temperatures ranging

4

solvent in its entirety below the.boiling point of

- the naphthalene,

Solvents such as benzene acetone, methyl ace-
tate, ethyl acetate, toluene and the like, if used
separately or in combination with each other to
wash crude naphthalene would remove -in their
entrrefy all the impurities contained in the crude
‘However, such solvents, when em-

from 40° to 100° ¥.; would also have a high sol-

~ vent power for naphthalene and if used at these

. of producing directly from. crude naphthalene- .

. pure, permanently colorless naphtha lene'havinv
i . naphthalene..

_A further object of. the invention is to prov1de »

. a melting point of 80° C.

" g ‘method.ef. purifying -crude naphthalcne 1nolud-
' ing . no chemical. treatment whether i
- acid. Sodium . hydroxide .ot other ehemi
cludmg an extraction step requiring. no.
i and no.refrigeration while extraction of lmm,r:
| ties is effected; and. involving. losses. of. uaphtlﬂa-
. Ieéne. reduced. to. ‘the .theoretical . minimum. ...
_Arother object” of the mventlon is to: prov1de
* 1mproved purifying. procedures capable f €01~

20

. tinuous operation, whereby Sreater’ eﬁ‘lcre .cy and—

I economy-of operation may. Pe. attamed E
__Still another object of the invention is: to_pro-

f' vrde -improved -purifying. methods..of the _nature’

| indicated that-are also spplicable. to
nuclear- aromatic _hydrocarbons than’

her. nely-

‘in_ particular, anthracéene, pheuanthrene
carbazol and like materrals present in hlgh bml-
| ing:coal tar-fractions. . =

_ Other and further. obJeots “and £ tuires. of - the :

naoqtha— .
35

present. invention will. become apparent from tbe .

. following. description and .appended claims.
I.accomplish the obJeots outlined. heremabove
by .washing  crudé naphthalene crystals ‘with a

40

- liquid” alrphatrc “hydrocarbon  having . .boiling
| point.below the. boiling point of naphthalene and -

- with_which preferably is;admized some hquld
" having a higher solvent power. for naphthalene

Such. washing is suitably. carr1ed out atﬂnormal
. working temperatures whlch mayvary, say,-from

L 40° t0°100° F., dependmg on atmosphenc tem- i
S 'peratures )

The solvent or solvent mlxture used should be

| relatively low boiling to make fhe same easily and -

. completely recoverable. . Further, since in orde1

45

60

to ‘operate at normal: atmospherlc pressure-the |

. solvent must boil:ahove the temperature of- oper-
ation, the hoiling range:of . su1table solvents. :or

solvent m1xtures is " limited 1n both chrectmns :

55

ranging preferably between.. an. 1n1tlal boumg .
“point .of from 100° 1o 150° 1, and a final. end point ;-

~of between 225°.and.275°. F. The negcessity. of
- excluding hrgh boﬂmg solvents can be traced to
‘the fact that in dilute solhitions the partial pres=

: -sure of-a substance decreases directly with:the"

60

decreasing concentration.. “Hence in the: case of . o

solvents which possess high bo1hng points it -be-
comes very difficult to .remove the last. traces of

65

such solvents. by. distillation, for:temperatures -

that approach or reach the boiling point of naph-

‘thalene must be employed. In the case, however, :

- of a solvent or solvent mixture having-an -end
point-between -225° ahd. 275° F

without. entrainment.of pure naphthalene which

- has a boiling range of approximately 410° to. 420°

"F, In other words I am able to recover the

F., all the solvent
can be recovered at low. operatmg temperatures

70

75

temperatures would carry from 10 to 30% or more
Tf on the

other hand, petroleum naphtha is used by itself

~without any admixture of the above mentioned
type of solvent, then, in most cases, some small

amounts or traces of impurities are left in the
Whether or:nst petrcleum naph-
tha per se is operative for complete purification
depends, as I have found, on the typve of crude
naphthalene being purified. Now I have found. ]
that petroleum naphtha has a relat1vely low de-
gres of “solvent ‘power: for naphthalene the solu-
‘mhty of naphthalene in: a. petroleum fraction

Laving: the hereinabove spec1ﬁed boiling range
being less than 2.5% at 70 to 80° F. . By blending
or mixing any of the hereinabove mentioned. sol-
'rents or their equivalents in the ratio of from 5
to 20% with from 80 to 95% of the petroleum
fraction I have obtained a combination solvent
that will remove ent1rely all contaminants con-
tained in. crude naphthalene with. a minimum
percentage of lost naphthalene in the resultmg
extract. Such combined solvents are also opera-
t1ve in the purification of such crude naphthalene
as can be satisfactorily purlﬁed w1th plaln petro- .
leum naphtha.

Meore particularly, I may blend from 80 to 95%
of ‘a petroléum fraction having s boiling range
falling between an initial boiling point of 100°
F. and a final boiling point of 275° F. with from
5 t020% acetone; or 80 to 85% of the same pe-
troleum fraction with from 5 t6:20% benzene; or

-any other: solvent mentioned hereinabove or any
‘equivalent solvent may be blended in the desired
ratio with a petroleum naphtha having a boiling

range as set forth, to form solvent blends having
the specified boiling range that can be utilized
in the purification of crude naphthalene. Cer- -
tain: additional advantages can be cbtained by~
interblending several of the above mentioned sol-
vents and blending in from 80 to 95% petroleum
naphtha with: from: 5 to 20% of the resultlng :
rmixture.

It is important that the solvent or solvent mix-

‘fureused should have great selectivity, i. e. abil-
ity to remove contaminants and deleterious com-

pounds from crude naphthalene and this re-
gardless of whether the crude naphthalene be -
that having a melting point of 55° C. or ‘that
having a melting point of 78° C. It should be
understood, in this connection, that the lower
the melting point of crude naphthalene, the grest-
er the percentage of contaminating products con-

‘tained’ therein. At the same time, the solvent

or solvent mixture should be distinguished by low
solvent power for naphthalene to render the per-
centage of recovery of this material high.

In the case of a few types of crude naphthalene,

'petroleum naphtha is sufficiently selective for

complete purification with good yield. In most
cases, however, it is necessary, as indicated here-
inabove,. to-admix with.- the petroleum naphtha

.or. the. like, minor proportlons of organic liquids

that are better solvents than petroleum naphtha .
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for naphthalene and, incidentally, the -contami-
nants present in cride naphthalene. Such lig-
uids include aromatic hydrocarbons, for instance,
benzene; ketones such as acetone; esters stich as
methyl and ethyl acetates; alcohols such as
methanol- and ethanol; and other like solvents
miscible with petroleum naphtha.
- 'The solvents and solvent mixtures used are
such as are chemically inert toward the material
treated. No naphthalene is lost or chemically
modified by the solvents or solvent mixtures.
Nor is there any corrosion of the equipment used,
which therefore may be made of ordinary con-
struction materials. The solvents or solvent mix.
tures are completely recoverable without the use
of any special fractionating means for the sepa-
ration of solvent from extract and naphthalene
by distillation. The solvents or solvent mixtures
can be used at ordinary temperatures and are
readily available commercially at a low cost.

The purifying process according to the present
invention involves essentially a washing or ex-
traction treatment of crude naphthalene or the
like by means of the solvents or solvent mixtures
disclosed .hereinabove. It should be clearly un-
derstood that these liquid media, although re-
ferred to as “solvents” do not dissolve anything
except the impurities to be removed and that very
small amount of naphthalene which is carried
away by the “solvents” along with the contami-~
nants. That naphthalene which is finally ob-
tained in pure form remains in solid state during
the whole washing or extracting process.’

The working of the present invention is illus-

trated by the typical example of a specific method :

of purifying naphthalene according to the pres-
ent invention described in some detail hereinbe-
low with special reference to the appended draw-
ing showing diagrammatically a plant wherein
the process of the invention can be effectively
carried out and including a flow sheet showing
the progress of the various materials involved
through the plant. - )

The drawing shows the principal apparatus or
equipment parts in side elevation, with parts
shown in longitudinal vertical section. ' The plant
shown is adapted and arranged for the contin-
uous processing of crude naphthalene stock hav-
ing a melting point ranging all the way from 55°
C. to 78° C., to remove completely the contami-
nating more or less complex impurities varying
inversely in amount according to the melting
point, of the material.

-Liguid crude naphthalene having a melting‘

point of 78> C. is drawn from a storage tank i0
through g supply line 11 by a pump 12 and dis-
charged through a line i3 at the rate of 2.8 gal-
lons or 234 pounds per minute. 'The liquid crude
naphthalene is discharged into the nip of a pair
of opposed revolving cylinders 14 internally cooled
by water supplied by pipes 15. 'As soon as the
liquid naphthalene contacts the cool surface of
the rotating cylinders the liquid naphthalene
crystallizes in the form of a thin sheet. The
thickness of this sheet is governed by the spac-
ing of the cylinders, which are set to give sheets
so thin as to be readily permeable by the wash-
ing medium after having been broken up, The
crystallized naphthalene in the rotating eylinders
is shaped off by a knife edge (not shown), falling

10

15

18 and thereafter enters a ‘conveyor 19.  The
speed of the conveyor 19 is controlled to deliver -
23%; pounds per minute to the counter-current
extraction tower 20 through the line 2§ which ex-
tends down info the tower 20 to a point distant
from the top of the tower by about one foot. The
extraction tower 20 may be 18 inches in diameter
and 10 feet high, being constricted to a 12 inch
diameter for a distance of about 5 feet from the
base of the tower. A valve 22 located one foot
from the bottom of the tower 28 is closed and re-
mains closed until the tower 20 has been filled
with crude naphthalene. ]

When icrushed crude naphthalene has reached
the outlet level of the discharge line 21 in the
tower, the conveyor (9 is stopped. The tower

' 20 has sight glasses (not shown) located at suit-

25
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able points permitting visual inspection of the
interior of the tower so that the level of naph-
thalene as well as the liguid level in the tower
can be ascertained. When thus filled, the tower
20- will contain about 1250 pounds of crushed
crude naphthalene, At the charging rate of 23V,
pounds per minute from the conveyor i9 it will
take approximately 54 minutes to charge: the
wower 28. ‘ ‘ )
The washing or extracting medium used may
be & mixture of 5% acetone with 95% (by vol-
ume) of a petroleum naphtha fraction having
an initial boiling point of 130° P. and a final
boiling peint of 250° F.  This solvent mixture is
now drawn from a storage tank 25 through a line
26 by a pump 21 and- discharged through a line
28 to the tower 20 at a controlled rate of 2.5 gal-
lons per minute. This specific washing medium
has a specific gravity of 0.737 or 6.15 pounds per
gallon; so that the total weight of solvent fed to
the tower per minute amounts to 15.37 pounds.
The outlet of the discharge line 28 into the tower:
20-is located about 6 inches gbove the valve 22.
At the above mentioned controlled rate of solvent
feed into the tower 20 approximately 60 minutes
will elapse before the liquid level in the tower
20 will reach an overflow line 29. The crude
naphthalene at the bottom will then have been
washed by all the solvent entering the tower and
will be in substantially pure condition, the ex-
tracted impurities having been’ carried toward
the top of the tower. At this time the solvent
pump 27 is shut down and the valve 22 is opened.
The purified naphthalene, compressed by the
weight of overlying naphthalene and solvent so
as to have all but 30% of its weight of solvent

_squeezed out of the purified naphthalene, will

60

70

into a hopper or container 16 whence it falls -

into crusher 1T where it is pulverized and crushed
to a fineness such as to be readily permeable by
the washing medium. The crushed crude naph-

thalene leaving the crusher 7T falls into g hopper

%6

leave the constricted base of the tower 20 and
will enter a conveyor 30 which operates against
a pressure control valve or cone 3{. The conveyor
30 is now started, and will discharge at a con-
trolled rate of about 22 pounds per minute plus
30% by weight of clean éxtracting medium. At
this time the conveyor {9 is again started, as is
also the solvent feed pump 271, and the process is
now ready for continuous operation. )
The extract together with the 70% (by weight
of naphthalene) of spent solvent displacing the
same overflow through the outlet, line 29 located
at the top of the tower 208 through a line 32 to a
pump 33 and are thence discharged through a
line 84 to a heater 85. The last mentioned ele-
ment may be a tubular type heater. The heating
medium can be either steam or hot -circulating .
oil. The heater 35 serves to preheat the solvent
extract to the proper temperature prior to dis-
charging ‘the preheated solvent extract through
a. line 36 into a distilling: column 3T where the
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" solvent-is recovered from the exiract by atmos-
" pheric-flash distillation. - The. solvent: vapor in
the tower 37 is condensed in a final condenser 38.
A:side stream fraction flows through a line 39.to
a pump 48, where also the distillate from the con-
denser 38 is delivered through a pipe 41. The
pump 48 delivers the recovered solvent back. to
the storage. tank 25 through a pipe line 42.

- The extract left after solvent recovery from
the distilling column 37!is g residue representing
from 4'to 5% of the charge of crude naphthalene
to the tower 20. This residue leaves the column
271 through a-line 45 and a pump 46, being dis-
charged through a line 47 to a storage tank (not
shown).

The. purmed washed naphthalene containing
about-30% by weight of clean washing medium
discharged frora the  conveyor 32 through the
pressure valve 3( enters a closed tubular heater
50, 'The heating medium in this tubular heater
“can be either steam or circulating hot oil. In
this heater the solvent processed or worked naph-
thalene is lguefied. The heating ‘also brings
this material up to the temperature required to
distill off the 309% solvent remeining in the
processed naphthalene. For this purpose, the
tubular heater 58 is formed as a closed vapor-
stage system and provided with a vapor dome §!
whence the vapors formed in the heater proper
leave by way of a line 52 to enter an atmospheric
distilling column 53. 'The liquid naphthalene to-

gether with whatever solvent has not vaporized
leaves the heater 58 through a line 54, entering.

a pump 55 and being discharged through a line
56 into the distilling column 53 for solvent re-
covery. Solvent vapor is condensed in the con-
denser 57 and flows through a line 58 and a pump
59 for discharge through a line €€ to the storage
tank -25.
The purified washed solvent-free liquid naph-
" thalene left as a residue in the distilling column
53 Lhas a good color and has a melting point. of
from '79.6° to 79.8° C. | This residue represents
from 95 to 96% of the crude naphthalene charged
to tower 28. This liquid naphthalene leaves the
tower 53 through a line 6},
pump §2 through a line §3, a tubular heater 64
and-a pipe §5 into a vacuum distilling column 66
where the naphthalene. is distilled at a reduced
" pressure on the order of from 50 to 75 millimeters
of mercury (absolute pressure). The means for
producing vacuum may comprise o steam jet 67.
The temperature of distillation in the distilling
column 4§ is approximately the same as the tem-
perature used for solvent recovery.in the atmos-
pheric distilling column 53 or, in other words,
about 300° F. A low boiling naphthalene frac-~
tion amounting to 1% or less is recovered sep-
arately from a condenser 48 ahead of a baromet-
ric -condenser §8, being discharged to storage
through a line 69. This small low boiling naph-
thalene fraction apparently contains chemlcally
unstable substances.
The main portion of the na.phtha.lene leaves
_the distilling column 66 through a side pipe 19,
flowing through a condenser 71, & line 12, a pump
13 and o line 74 fo storage.  This naphthalene
fraction represents from 94 to 95% of the crude
naphthalene entering the tower 20.. This frac-
tion is water white in color, has a mild odor and
a melting point of 80° C. When subjected to:a
-wash test, i. e. when a mixture of 11 cubic centi-
meters of chemically pure benzene, 7 cubic centi-
“meters of melted naphthalene and 7 cubic centi-
meters of 95 to 98% chemically pure sulphuric

‘being moved by ‘a
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~a line 11 to storage.

acid.is.shaken for 5 seconds and allowed to stand
for'5 minutes; the- acld will have a color value of
less than: 5.

The residue from the tower 66 flows through .
a line 15 to a pump 76 and is discharged through
This residue represents
about 1% of the crude naphthalene charged into
the tower 20 and:can be accumulated and re-
cycled separately or returned to the crude naph-
thalene storage. At least 95% of this residual
1% can be recovered as water white naphthalene
having a melting point of 80° C. The: extract -
residue leaving the tower 3T can also be accii-
mulated and re-cycled. This extract residue,
which amounts to about 4 to-5% in the case of a
crude naphthalene having g melting point of
78° C,; in turn has a melting point of 70° C. and
is quite dark in color. When re-cycling this type
of material it is necessary to use a solvent-solid
ratio of about 1% to 1 by weight. By using such
a solvent ratio I have recovered from’ such ex-
tracted material 50% of its weight as pure naph-
thalene having a melting point of 20° C. The
other half .of the extract residue representing
2% % of the crude naphthalene heated has a
melting point of 63° C. and is very dark in color.

Thus, starting with crude naphthalene having
a melting point of 78°-C., the ultimate yield of:
water white pure naphthalene having a melting
point of 80° C, from the counter-current process
described hereinabove will be as high as 975%
when using the solvent and the solvent ratio de-

- scribed.. The condensate leaving the tower 66 is

the desired final product of the complete process,
being a clean, permanently white stable naph-
thalene having a melting point of :80° C. which
requires no further refining or purifying, as by
chemical processes, no matter for what purposes
the naphthalene is to be used. _

It may be noted that all lines to and from the
pumps handling liquid naphthalene. are steam
jacketed to prevent plugging by crystallization.
Low steam pressure on the order of 5. or 10
pounds will furnish sufficient heat to maintain

_the naphthalene in liquid condition at all times.

Crude naphthalene having a melting point be-
low 55° C. may advantageously be distilled frac--
tionally before being purified by extraction as
disclosed hereinabove. Thus, g crude naphtha-
lene having a melting point of 46° C. may be dis-
tilled, the  first 10%  distilling over being dis-
carded, and the next 60% being collected for

_further purification. . This 60% fraction eontains

substantially the whole naphthalene content of
the crude product, having a melting point of
62° C. and a distillation range of from 380° and
455° F', When purified by extraction according
to the present invention, 42 out of the 60% may
be recovered as white naphthalene having a
melting point of 79.6° C

Extraction treatment according to this inven-

‘tion can be carried out by other than counter-

current means. ‘For instance, a plurality of ex-
traction towers may be charged with crude naph-
thalene and traversed successively by a current
of extraction medium, the towers being cut out
of the system in rotation for discharge of puri-
fied naphthalene and recharging with crude )
naphthalene. :

As shown by the illustrative example described -
hereinabove, . the pr esenit ' invention provides a’
process including a plurality of steps. -The initial
step includes comminuting naphthalene to make
the same permeable to a liquid extraction medi-
um. The second step comprises selectively ex-
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9

tracting impurities- from the comminuted _haph.
thalene with a liquid medium having g maximum
boiling point below that of naphthaleéne and con-
taining a blend of liquids having dnferent solvent
powers in relation to naphthalene and to impurr-
ties present therein blended in-such a ratio as to
effect minimal dissolution of naphtha]ene whlle
extracting the impurities completely The ex=
traction is preferably carried out” progresswely,
being terminated by a, d1sp1acement of extractmg

medium containing impurities. with clean extrac- ‘

tion medium. The na.phthalene subJected to.ex=
traction may then. .be compressed to. express
clean ‘éxtraction medium’ adhermg thereto “Up
- to this point the naphthalene has been treated
in solid form. and at stmospheri¢’ temperat 16,
and.the impurities have been removed from’ ‘the
naphthalene 1tse1f and from. the extraction me-
dium adhering thereto, The extraction medium
preferably  contains -petroleum naphthg -boiling

10

’ ing: or other reductxon 1n particle size may be Ie-

10

20

betweén 100° and 275° F., to which may be added “*

aliphatic esters, aleohols and ketones.or aromatic
hydrocarbons having a boiling range falling be-
tween 100° and 275° F., to increase the solvent
power of the naphtha with respect to the naph-
thalene impurities. The amounts of solvents
added to the naphtha are minor fractions, in
order not to raise the solvent power of the biend
for naphthalene, When naphthalene contain-
ing relatively large amounts of impurities is
purified, a product having the same melting
point of from 79.6° to 79.8° C. as that obtained,
say, from crude naphthalene melting at 78° C.
may be obtained by increasing the ratio of ex-
traction medium to naphthalene. If tempera-
tures below 60° F. prevail during the extractioxn,
it may also be advantageous to increase the ex-
traction medium-naphthalene ratio, since at
lower temperatures the naphthalene particles
appear less permeable to the extraction medium
or the latter less efficient in removing impurities.

The third step includes heating the naphtha-
lene subjected to extraction below its boiling
point and above its melting point (if necessary)
in order to expel extraction medium adhering
thereto. The purified naphthalene thus obtained
is of good color and may have a melting point
of 79.6° to 79.8° C.

The fourth step, which is optional, includes a
distillation of the naphthalene purified by ex-
traction, the initial fraction of not more than
one per cent being collected apart from the rest
of the distillate, which ¢onsists of water white
naphthalene having a melting point of 80° C,,
being chemically pure naphthalene suitable for
any and all uses to which such naphthalene is
put.

Naphthalene of a high degree of purity can
thus be prepared without chemical action while
keeping the naphthalene in solid state at atmos-
pheric temperature,  Naphthalene of varioug de-
grees of purity can be purified by the methods of
this invention with excellent results. The only
limitation imposed is that the crude naphthalene
should not contain so great an amount of im-
purities as to be liquid when purified as outlined
hereinabove. ‘

Anthracene, phenanthrene, carbazol, mixtures
thereof, and like materials can also be purified
according to the present invention. Such ma-
terials are usually available in the form of crys-
stals having relatively high melting points, as
compared with naphthalene, and need not be
melted and then solidified to be put info suitable
form for extractive purification, although grind-
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quired.

Many.details.of- procedure may be. Varled w1th1n
a. wide range “without departing from. the prin-
clples Of this invention and. it is therefore not my
PUrpos to. 11m1t the patent granted on fhis. in-
ventmn otherw1se than necess1tated by the scope
of the appended claims. ., .. R R

I cla1m asmy 1nvent1on U

1 A method of purlfymg naphthalene 1n the

1di

1mpur1t1es from -Said: commmuted naphthalene
with a liquid niedium containing from 80 to 95%
of petroleum naphtha having a boiling range .

‘falling between: 100° and 275° F. together with .

from 5 to 20% of an inert soiveut for naphtha-
lene capable of dissolving more than 2.5% naph-
thalene and having a boiling range between 100°
and 275° P, sald extraction being efiected by
counter-currentwise flowing the liquid. extraction
medium threugh a moving column of comminut-
ed naphthalene.

2. A method of purifying naphthalene in the

solid state including comminuting said Jnaphthag-~.

lene to make the same permeable to a liquig ex-
traction medium containing from 80 to 95% of
betroleum naphtha having a boiling range fall-
ing between 100° and 275° ¥. together with from
5 to 20% of an aliphatic alcohol having. a boil-
ing range falling between 100° and 275° ¥. and
thereafter extracting impurities from said com-
minuted naphthalene with a liquid medium con-
taining from 80 to 5% of petroleum naphtha
having a boiling range falling between 100° and
275°. F. together with from 5 to 20% .of an ali-
bhatic alcohol having g boiling range between
100° and 275° B,

3. A method of-purifying naphthalene in the
solid state including comminuting said naphtha-
lene to make the same permeable to a liquig ex-
tracting medium containing from 80 to 95% of
petroleum naphtha having a boiling range fall-
ing between 100° and 275° F. together with from
5 to 20% of an aliphatic ester having a boiling
range between 100°.and 275° ¥. and thereafter
extracting impurities from said comaminuted
naphthalene with a liquid medium containing
from 80 to 95% of petroleum naphtha having a
boiling range falling between 100° and 275° F
together with from 5 to 20% -of an aliphatic ester
I1:..51.Ving & boiling range of between 100° and 275°

4. A method of purifying naphthalene in the
solid state including comminuting said naphtha-
lene to make the same. permeable to a liquid ex-
tracting medium containing from 80 to 95%
of petroleum naphtha having ' a bojling range

.falling between 100° and 275° F. together with

from 5 to 20% of an aromatic hydrocarbon hav-
ing a boiling range falling between 100° and 275°
P, and thereafter extracting impurities from said
comminuted naphthalene with a liquid medium
containing from 80 to 95% of petroleum naphtha
having a boiling range falling between 100° and
275°-F, together with from 5 to 20% of an aro-
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- hdatie hydrocarbon Having & boiling range falling

between 100° and 275° F. .

‘5, A ‘method of punfying naphthalene in: the
sol1d state including commirnuting said’ naphtha=
lene to make the same permeablé to a liguid ex-
tracting. ‘medium containing ' from ‘80 to. 95%

of ‘petroleum naphtha- having a boiling - range

falling between 100° and 275° F. together with

from 5 to 20% of ethyl acetate und thereafter -

extracting impurities ~from -gaid  gomminuted
naplithalene “with “a: liguid mediiim ‘tontaining
. from 80 to 95% of petroléum naplitha having &
*_hoiling range falling betiween 100° and 2754 F to-
gether with from 5 to-20%-of ethyl acetate.

6. The method of purifying crude naphtha-f

_lene centammg naturally oceurring tar acids-@hd
other- ¢ontaminants 10 ~produice: therefrom in a
*'contmuous process-a puriﬂed naphthalene “Rava

ing o 'melting point of at-least 79.6° C.; which
: ,method compr1ses commmutmg the crude naph-

10

- vent,

15

20

12

thalene 1n ‘solid form, advancing the comminuted
naphthalene ‘into angd ‘through an -extraction
Zotie, ‘Hoéwing countercurrently through sa1d -EX-

traction zone an extraction solvent comprising-at

least- 80% of petroleum naphtha having a boiling
range of from '100° to 275°- F and: malntamed at
a temperature of from-40° to 100° F. ‘washing
the advancing ‘naphthalene prior to bemg dig=
placed from 'said extraction zone with fresh ex=-
traction ‘golvent, - compactmg said naphthalene
to remove therefrom a portion-of ‘said fresh ex=

traction sélvent, ‘heating the resulting naphtha- -
16ne to remove the balahce of said eXiraction gol= .
fractionally  distilling. the -solvent<fice - -

naphthalené and collecting: the middle: and: final -
fractions .of said- naphthalene ‘a5 the purified .
product, the steps named being carried -olt-ses -

quentlally as remted and as a contmuous process




