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(C.260-154) 8 Claims. 

This invention relates to an improved process 
for the direct recovery of tar, acids during the 
distillation of tar. 
The method commonly employed for obtaining 

tal' acids is to distill tar and produce a fraction 
containing the tar acids, commonly called coal 
tar light oil, or carbolic oil, and to extract the tar 
acids or phenols from such oil with a caustic soda 
Solution. 
According to the present invention, the distilla 

tion of the tar and the condensation of the dis 
tiilate is coinioined With the extraction of the tar 
acids So that the tar acids are extracted during 
and as a part of the condensation. 

In the practice of the invention, I subject tar 
to distillation to an extent Sufficient to produce 
a tar acid oil distillate therefrom and I then Sub 
ject this distillate, in Vapor form, to condensation 
by direct contact with an alkaline Solution, Such 
as caustic soda, Solution, So that there Will be 
condensation of the carbolic oil fraction simul 
taneously with the extraction of tar acids from 
that fraction. This Solution is advantageously 
recirculated thru cooling means and thru the 
condenser so as to effect complete or nearly Com 
piete saturation of the caustic soda, with tar acids 
and to absorb in the cooling means the heat of 
condensation of the distillate. Instead of dis 
tilling the tar so as to obtain only a carbolic oil 
fraction, may distill the tar to produce a greater 
total distillate and a higher melting point pitch, 
and the distillate vapors may then be Subjected 
to partial condensation and rectification to re 
move therefroin the higher boiling oils Which it is 
not desired to extract, and to leave the vapors 
of the tar acid oil which are then passed to a 
total condenser where the condensation is ef 
fected With caustic soda, Solution, thereby ex 
tracting the tar acids simultaneously. With the 
condensation of the oil fraction in which the tar 
acids are contained. 
The distillation of the tar, and the production 

of distillate oil vapors, can be carried out in va 
rious types of tar stills, including externally 
heated tar stills, or tar stills heated internally. 
The distillation can be carried out batch-Wise Or 
continuously, but is preferably a continuous op 
eration in which the distillate oils are continu 
ously produced and the tar acids continuously 
extracted during the continuous condensation of 
the tar acid oil fraction. The distillation can be 
carried out as a single operation, distilling the 
tar to produce a high melting point pitch and a 
large proportion of the oils as distillates, or the 
distillation can be carried out in stages, distilling 
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first a lighter fraction, and then a heavier frac 
tion. With pipe coil stills, for example, the dis 
tillation can be carried out by heating the tar 
first to a temperature which will distill off a car 
bolic oil fraction therefron, and the residue can 
then be Subjected to further heating to distill off 
One or more additional fractions therefrom. 

Ordinarily, various fractions will be desired 
when tar is distilled, and a more or less high melt 
ing point pitch residue will be produced. During 
such distillation, the higher boiling point oils will 
leave the still in Vapor form at a high tempera 
ture, and they can advantageously be employed 
for preheating tar to a temperature such that a 
low boiling distillate can be removed from it, thus 
effecting an economy in heat for the total dis 
tillation, and giving a low boiling point distillate 
which can advantageously be extracted and con 
densed according to the present invention. 
The condensation of the oil fraction contain 

ing the tar acids, and the simultaneous extrac 
tion of tar acids therefrom, according to the pres 
ent invention, is carried out as an extraction and 
total condensation Operation. In this operation 
an alkaline cooling liquid, Which contains caustic 
Soda or other alkaline reagent in an amount Suffi 
cient to combine with the tar acids, is employed 
to condense the oil vapors which are condensable 
down to the temperature of the condensing liquid, 
and the heat of condensation is absorbed by 5 
Suitable cooling means. By recirculating cooled 
caustic Solution the vapors will be cooled to a 
temperature approximating that of the Solution 
and condensation of all oils condensable at that 
temperature Will be effected simultaneously with 
the extraction of the tar acids by the caustic 
liquor. 

If the higher boiling oils are condensed simul 
taneously with the lower boiling oils, the tar 
acids extracted will include the higher boiling tar 
acids as Well as the lower boiling tar acids. For 
many purposes, the lower boiling tar acids are 
more Valuable and, in Order to obtain Such acids, 
the process of condensation is advantageously 
carried out With effective rectification to con 
dense the higher boiling point oils containing 
the higher boiling tar acids at a temperature 
which will leave the lower boiling oils containing 
the more valuable lower boiling tar acids in vapor 
form, and Such oil Wapors are then passed to a 
total condenser where the condensation is com 
pleted by direct contact With a caustic cooling 
Solution. 
The caustic solution can be used over and over 
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again until the caustic is used up. Additional 
caustic can be Supplied as needed, in continuous 
operation, and the carbolate Solution produced 
can be drawn off either intermittently or con 
tinuously. The tar acids can be set free from the 
carbolate Solution in any suitable nanner, as by 
treatment with carbon dioxide, etc. 
The temperature of the vapors which are 

brought into contact. With the caustic solution 
may be much greater thain that of the caustic 
Solution employed. If concentiation of the 
caustic takes place sufficient Water may be added 
to the Solution to counterbalance the concentra 
tion of the caustic carbolate solution. If the 
caustic Solution becomes diluted thru condensa 
tion of Water from the tar, Sufficiently concen 
trated caustic may be used in the nake-up to 
produce carbolate of desired concentration. The 
caustic Solution can be used cold; when recircu 
lated, it must be cooled during recirculation. It 
is evident that the caustic carbolate Solution 
Will be heated by the Vapors with which it is 
brought into contact. Sufficient heat absorption 
capacity must therefore be provided to cool the 
caustic Solution enough to Secure total condensa 
tion of vapors. 
In referring to total condensation, I do not in 

clude the condensation of such light oils (benzol, 
toluol, etc.) as may be carried off by the inert 
gases produced during the distillation, since it is 
well known that the light oil constituents of coal 
tar are not completely condensable at the boiling 
point of water if diluted with inert gases; but 
except for Such low boiling constituents in the 
presence of Small amounts of inert gases, the con 
densation step of the present process, during 
which extraction of tar acids takes place, is in 
tended to condense all constituents readily con 
densable at the tenniperatures of the caustic solu 
tion employed. 
The tar which is Subjected to distillation in 

carrying out the present process, may be ordinary 
coal tar, “low temperature' tar, gas house tar, 
or any tar containing tar acids. It inay be 
total tar, or it may be a heavier tar fraction, but 
it may advantageously be the lighter tar fraction 
Or tary oils commonly recovered in the con 
densers of a coke oven by-product recovery plant. 
Such lighter tar fraction contains a much greater 
proportion of low boiling tar acids and, when 
it is subjected to distillation, and the carbolic 
oil fraction is condensed and simultaneously ex 
tracted according to the present invention, a large 
yield of tar acids can be obtained in proportion 

5 to the amount of tarry oil distilled. The inven 
tion is applicable to Vapors from a distillation 
carried out at atmospheric pressure or under 
Vacuum, or under pressures greater than atmos. 
pheric. 
The invention will be further described in con 

nection with the accompanying drawings, which 
illustrated, in a somewhat conventional and dia 
grammatic manner, an arrangement of appara 
tus embodying the invention and adapted for 
the practice of the process of the invention. 
Tn the accompanying drawings; 
Fig. 1 shows a pipe coil still with a total con 

denser and tar acid extractor for the vapors; 
Fig. 2 shows a similar still with a rectifying 

column for renowing heavier oils before the total 
condensing and extracting operation; 

Fig. 3 shows a still in which the hot gases and 
vapors resulting from the distillation of tar to 
produce high melting point pitch are employed 
for preheating tar to distill a carbolic oil frac 
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tion therefron with a total condenser and ex 
tractor for Such fraction; and 

Fig. 4 shows a similar but modified construction 
in which the pitch produced by such preheating 
and distilling operation is then supplied to the 
first mentioned still for further distillation. 

in FigS. 1 and 2 the still is a pipe coil still, 
shown conventionally, having the pipe coil 1 in 
furnace 2 through which tar is pumped and 
heated under pressure and discharged into the 
Vapor box or vapor Separating chamber 3 where 
the oil Wapors Separate from the pitch residue. 
The pitch residue is drawn off through the line 
4. and may, if desired, be subjected to further 
distillation to produce additional distillate oil and 
a higher melting point pitch residue. 

In Fig. i the vapors separating in the vapor 
chamber 3 pass through the line 5 to a total con 
denser 6, which may be of any Suitable construc 
tion, Such as a packed tower, etc. Fresh caustic 
is Supplied through the line 7, and carbolate 
Solution is recirculated from the decanter 12 
through the lines 14 and 8' by means of the 
pump 9 and may be cooled by the cooler 10 
during recirculation. The caustic and recirculat 
ing carbolate solution enter the top of the tow 
er and pass downwardly countercurrent to the 
upWardly flowing Vapors and serve to cool and 
condense the same. The admixed carbolate and 
condensed oil escape through the line 11 to the 
decanter 12 where separation of neutral oil and 
carbolate takes place, the neutral oil being drawn 
off, e. g. at 13, and the carbolate at 14. Fixed 
gases produced in the distillation, together with 
any Small amounts of uncondensed low boiling 110 
point vapors carried by these gases escape thru 
pipe 15 and may be disposed of as desired. 

in Fig. 2 a, rectifying column is interposed be 
tween the vapor separating chamber 3 and the 
total condenser 6, the vapors from the vapor 15 
box 3 passing to the bottom of the rectifying 
collinn 16 through the line 5. The rectifying 
columni is cooled in any suitable manner, as by a 
cooling coil 17 in the top of the tower which 
causes condensation and refluxing of part of the 120 
Vapors. The heavier oil condensate is withdrawn 
from the bottom of the column through the line 
18 while the uncondensed vapors pass from the 
top of the tower through the line 19 to the total 
condenser and extractor 6. 

in the apparatus of Fig. 1, all of the vapors 
passing from the vapor box 3 are subjected to 
extraction and total condensation with the caus 
tic Solution. This arrangement of apparatus en 
ables the total distillate to be extracted to re 
cover the tar acids therefrom simultaneously 
With the production of a total condensate of neu 
tral oils. 

In the apparatus of Fig. 2 the vapors produced 
by the distillation in the pipe coil still are first 35 
Subjected to rectification to remove higher boil 
ing constituents therefrom while leaving the low 
es' boiling constituents which are rich in the low 
er boiling and more valuable tar acid constituents 
in vapor form. The vapors then pass to the total 
COndenser Where extraction of tar acids combined 
With simultaneous total condensation Will take 
place, giving a neutral oil and a carbolate solu 
tion containing the lower boiling tar acids. 
In Operating the apparatus of Fig. 1 the con- 4.5 

ditions may be so controlled as to permit, say, 
15% by weight of the oil distilled from the tar, 
to paSS in vapor form to the condenser 6. This 
oil may contain, for example, 13% tar acids. 
One thousand gallons of tar may thus produce i50 
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1955,742 3 
i50 gallons of carbolic oil containing 19.5 gal 
ions tar acids. To condense this fraction ap 
proximately 635,000 B. t. U. must be renoved; 
to fix the tar acids 64.4 pounds of caustic Soda, 
imust be used. A Solution of 10% NaOH may 
be used, 70 gallons being employed for each 1000 
gallons of tar distilled. In continuous opera 
tion fresh caustic solution is added at 7 and car 
boate renoved at 14 at Such a rate as Corre 
sponds to a consumption of 70 gallons caustic 
soda per 1000 gallons of tar distilled. Cooling 
water is circulated thru the cooler 10 at a Suf 
ficient rate to remove the above quantity of heat. 

Figs. 3 and 4 show stills in which the distilla 
tion of the tar to produce high melting point 
pitch is accomplished by the use of highly heated 
gases such as hot coke oven gases, and in which 
the hot gases leaving the still, admixed with the 
oil vapors, are employed in a heat interchanger 
for preheating tar to a temperature Such that 
tar acid oils will be removed therefron. These 
tar acid oils are then Subjected to Sinultaneous 
condensation and extraction of tar acids in the 
total condenser. 

In Fig. 3 the tai entering through the line 20 is 
heated to a temperature Sufficient to distill iOW 
boiling tar acid oils therefrom in a Still or heat 
interchanger 21 where the tar is brought into 
indirect heat interchanging relation. With hot 
gases and Wspors froin the still 35. The Vapors 
produced by this preheating and partial distilla 
tion pass through the line 23 to the total COin 
denser and extractor 24 where they are brought 
into direct contact With a caustic Solution and 
condensation and simultaneous extraction of tar 
acids is cfected. Fresi caustic SOilution is Sup 
plied through the line 26, and the carbolate Solu 
tion which nay contain exceSS caustic is reci 
culated through the cooler 23 by neans of purp 
27 and discharges into the top of the tower 
through Suitable Spray or distributing deviceS 29. 
A vent or outlet 25 permits escape of the usual 
Small amount of uncondensable gases to the at 
iroSpee. 
The operation of the total condenser and ex 
actor 24 is Siriar to that above described in 
onnection. With FigS. 1 and 2. The carbolate 
ind neutral oil are drawn of through the line 30 

a decanter 3: Where Separation takes place and 
on which the neutral oil may be drawin off 
32 and the carboate Solution at 33 either for 

circulation or to storage. 
The tar which has been preheated and partly 

distilled, and fiOil. Which a greater Or leSS pro 
portion of the tar acid oils have been removed by 
distiliation, passes froin the heat interchanger 
or still 2 through the line S4 to the still 35 where 
the tar is Subjected to further distillation. The 
Still 35 as therein a rapidly rotatale roll 36 
adapted to atoignize O Shi'ay the tai or pitch into 
the gases passing therethrough. Eliot, gases, Such 
as hot coke oven gases directly from the colke 
Gvens, are Supplied through the insulated line 
or header 38 and serve to haat the tar or pitch 
in the still to a high temperature. With thorough 
spraying of the pitch into the gases, the ten 
perature of the gases is rapidly OWered and that 
Cif the pitch is rapidly laised. The high Inetting 
point pitch produced escapes through the outlet 
37. The hot, gases and Vapoi'S eScape from the 
still through the Settling Chaiber 39 having 
Suitable bafies therein for a SSisting in renoving 
entrained constituentS from the gases and vapors 
which then paSS through the line 41 to the botton 
of the heat interchanger Or still 21 where they 
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vapors then escape through the line 4: 

serve to heat and distill the fresh tar at the Sane 
time that cooling and condensation of the higher 
boiling oil constituents in the gases takes place, 
the condensate of heavy oil escaping at 44 aid 
the uncondensed vaforS and tine gases eScaping 
at 42 to a further condenser 45 Wiere further 
cooling and condensation takes place and light 
creosote oil is condensed and drawn of through 
the line 46. The remaining gases and light Oil 

to the 
blower 47 and may be adimixed. With Other gases 
or passed to a light Oil Scrubber, etc. 

instead of showing a plurality of neat inter 
changer's for preheating and distilling the tar by 
indirect contact with the hot gaSeS aid Vapors 
froin the still, I have, for Siripiification, ShoWin 
only a single heat interchainge in Fig. 3, and I 
have Ornitted a rectifying to Wer betweein the pre 
heater or still and the total COdenser aid tar 
acid eXtractor. 

in Fig. 4 a still 50 is similar in construction 
and Operation to the still 35 of Fig. 3. It has in it 
a rapidly rotatable Spray roll 5i aid is Supplied 
With hot gases through the insulated gaS header 
52 and the hot gases &nd VapCi's from the Still 
eScape through the Setting Caber 53 to the 
vapcir outlet pipe 54 tinence to the preheater and 
partial COrdeinser 55 and the gaS Outlet pipe 56. 
The tar to be distilled is supplied through the line 
5 a.d. is preheated by indirect contagt With tha 
hot gases and Vapo's to a temperatui'e sufficient 
to distill a carbolic oil fraction theirefron. This 
preheated tai then escapes througi tie line 59 
to the Vapor Separating chaiaber 60 where separa 
tion of vapors frci invaporized it: constitu 
entS takes place, tine WapCIS paSSig through the 
line 65 to the total condenser 66 and the low 
melting point pitch passing thirough the line 61 
to the distributor 62 located in the Setting chan 
her 53. The pitch coines in contact with the hot 
gaSeS aind Vapors leaving tie still 50 and the i'e- 
Side then flows through the line 63 to the end 
of the still 50. Pitch is discharged fro?s the still 
50 through line 64. 
The Vapoi's from the vapor box 60 pass through 

the line 65 to the total condenser 66 where they 
are brought into intinate contact with a caustic 
SOda Solution and extraction of tar acids and 
condensation are effected. Fresh caustic is sup 
plied through the line 67 and the caustic solution 
COrtaining carbolate is recirculated through the 
line 68 by the pump 69 and inay be cooled in the 
Cooler 74 before being returned to the top of the 
total CondenSer. Admixed carbolate and neutral 
oils are drawn off through the line 7 to the de 
canter 71 fron which neutral oil can be With 
dra Win at 72 and carbolate Solution at 73 for re 
circulation of to storage. 
In the operation of the apparatus of Fig. 4 time 

tar is preheated by indirect contact, With the hot 
gaSeS and Vapors to a tenerature Sicil that a 
tar acid oil fraction is distilled tiherefron. This 
fraction Separates in the Vapor box 60 and is Sub 
jected to total condensation and Siaultaneous ex 
traction of tar acids in the condensei 66. The 
loW melting point pitch then passes into the still 
50 where it is distilled to produce a high melting 
point pitch, e. g. a pitch of 40.9°F. nelting point 
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by utilization of hot gases Such as hot coke oven 
gaSeS. 
are utilized for preheating the fresh tar to a suffi 
cient temperature to effect preliminary distilla 
tion of light oils from it. 
In distilling tar to produce pitch of around . 

400 F., melting point in stills such as the stills - 

The gases and Vapors leaving the still - 
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4. 
35 and 50 of the Figs. 3 and 4 around 75% or 
imore of the tar can be recovered as distillate oil 
and the gases and vapors leaving the still may 
be at a temperture around 300° C. The large 
amount of heat contained in the gases and vapors 
at Such a high temperature is advantageously 
utilized for preheating the tar to a temperatuire 
Sufficient to distill a carbolic oil. Or tar acid oil 
fraction therefron. This fraction will be Sub 
stantially free from adimixed inert gases and it 
Can, therefore, he readily Subjected to total co 
densation aid simultaneous extraction of tar 
acids therefron. At the Sane time the hot 
gases and vapors are cooled and the heavier oil 
constitulets are condensed therefrom, thus re 
covering a considerable part of the heat con 
tained in tile hot gases and Vapors and utilizing 
it at a lower tenperature for the preheating and 
distillation of the tar. The tar which has thus 
been pieh?eated and partly distilled can then be 
Supplied in a preheated and partly distillied State 
to the still in which it is to be subjected to fur 
the distiliation for the production of a high 
(eiting point pitch and a heavier distiliate 
theirefroin. 

claii: 
1. The inprovernent in the distillation of tar 

and the production of neutral oils and tar acids 
therefron, which comprises subjecting tar to dis 
tillation to produce vapors of neutral oils con 
taining a diaixed tar acid vapors, and Subjecting 
the admixed vapors to total condensation by 
direct contact with caustic Solution to effect si 
multaneous extraction of tar acids and conden 
sation to give directly a total condensate of 
neutral oils and a carbolate Solution. 

2. She in proverient in the distiilation of tar 
&nd the production of leutial oils and tar agids 
therefronn, Which cornprises subjecting tar to dis 
tillation to produce vapors of neutral oils con 
taining a dinixed tar acid vapors, Subjecting the 
adlixed vapoi's to total condensation by direct 
contact with caustic Solution to effect Similitane 
ous extraction of ta' a?cids aid coindensation to 
give directly a total condensate of neutiai oil 
azid a carboiate Solution, using a caustic Solution 
containing caustic in excess of that required to 
(extract the tar acids and cooling aid recircula:- 
iiig the carbolate Solution containing the excess 
caustic thus obtained. 

3. line iii proveilent; ii) the distillation of tai' 
2nd the production of neutral oils and tar acids 
therefron, Winich comprises subjecting tar to dis 
tilation to pi'oduce vapors of neutral oils con 
taining admixed tar acid vapors, subjecting the 
admixed Vapdrs to total condensation by direct 
contact with calistic solution to effect sinul 
3.1eous 3tion of tai adids and conden S2,tion 
to give directly a total condensate of neutial oil 
and a carbolate Soilation, USing a C2.U.Stic Solitica 
containing caustic in excess of that retired to 
extract the tar acids, cooling and recirculating 
the solution containing the Caiolate and ex 
cess caustic and simultaneously and continiOUS 
ly adding caustic to the solution being recircul 
iated and diarying off a portion of the Soiliticia 
at that part of the cycle where the carbolate con 
tent is greatest. 

4. The improvement in the distillation of tar 
and the production of neutral oils and tar acids 
therefroin, which comprises Subjecting tai' to 
distillation to distill therefron carbolic oil and 
higher boiling oil constituents, Subjecting the re 

1,955,742 
sulting vapors to partial condensation and rectifi 
cation to remove higher boiling constituents 
therefrom While leaving tar acid oil vapors un 
condensed, and Subjecting such vapors to total 
condensation and Simultaneous extraction of tar 
acids therefron by bringing them into direct 
contact with caustic solution to give directiy a 
total neutral oil condensate and a carbolate so 
lution. 

5. The in proverinent in the distillation of tar 
CC:Raining neutral oils and tar acids which con 
priseS preheating said tar, flashing the preheated 
t3.3 to Vaporize therefroin a mixture of vapors 
COraprising ta: acid and reutral oil vapors, Sepa 
rating Said mixture of vapors firoin the tar, pass 
ing the ixixed vapors into direct contact with 
calistic Solution at a temperature below the tem 
perature of the vapors simultaneously to extract 
ta: acids theirefrom aid to condense neutral oils. 

3. nic i OWeiei, in the distilation of tar 
and the production of ineutral oils and tar acids 
thei'eficia, which comprises subjecting tar. to 
distilation to distill therefron carbolic oil and 

hel' boiling oil costituents, Subjecting the re hig 
Suittig Wagoz'S to gaitial COdensation and ?ecti 
ficatio} to 'ei nove higher boiling constituents 

Coil.de/nised, Sijecting Such vapors to total con 
danisation Siaultaneous extraction of tar 
acids therefroiia by bringing thena into direct con 

: With caustic Solution to give directly a total 

aid 

83.tract the tar acids, cool 
3ting the Solution containing the i):g 

Cal'olate and 8:30SS C&Stic and Siin ultaneously 
adding Cat Stic to the Sotition 
aid diaWiig Off a portion of 

nat pai'i, of the cycle where the 
cariciate content is greatest. 

7. iine in provement in the distiliation of tal 
to piodice high eiting point pitch and high boil 
ing di .e oiis, which comprises preheating tar 
by indirect raat interciaange With the high boiling 
oil vapors froi Sugi distiilatOn to effect distilla 
tio;i. of a tar acid raction from the tar and the 
production of a partially distilled tar, Subjecting 
the tar acid Oil Wago!'S SO produced to Sinuita 
i.eciS total condisinsation aid extraction of tar 
acids theireiro 3ringing the Vapors directly 
into co: tact Oied caustic Solution to give 
directly a neutra codei Sate and a carbolate 
solutio, and recggling and recirculating the car 
polate Solution. 

8. The iii provement, in the distillation of tar 
to produce inigin inelting point pitch and high 

iy 

33.t interchange. With the high 
g's from Such distillation to effect 

ta,' y i. 
boilii 
distiilation of a tal 
a.i.d the production of a paitially distilled tar, Sub 
jecting tie tai acid oil vaporS SO produced to 
simultaneoi is total condensation and extraction 
of t2: acids therefroir by ringing the vapors di 
rectiy into contact with cool caustic Solution to 
give directly a neutral oil condeiasate and a car 
bolate soilution, re-cooling and recirculating the 
carbolate solutio:) and Subjecting the partly dis 
tied tar while still in a heated State to further 
distil8tion to produce the high melting point 
pitch and the high boiling distiilate oils. 

EDWARD. H. ELAS. 

acid Oil fraiction from the tar 
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