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The mJurleus eﬁects pwduced by the phenols

. whlch find their way into the ef

uent, of coke oven

plants, gas works and cerbemzmg plants, make
it necessary to treet the eﬁ‘luent for wmeval ‘of

-5 these bodies.

It has been attempted to purlfy the ef‘"iueﬂt'

:t'rem the ammonia recovery plant but it has been

found to be more advantageous to apply the puri-

fication to the ammoniacal liquor before this has

710 been treated for the recovery of ammonia.

"The basis of the process is the idea that rhenol

is most eaeﬂy recovered When it is at as high a

| eencentra,tmn aS poselble Since the hot gaeee
- from the coke ovens contain the phenol in a con-

E i]15 centration of about 2 grams per cubic meter, while

the concentration in the ammoniacal liquor sep-
| arated from the gas is of the order of about 4000

- - grams per cubic meter, and since the liquor is
. further diluted by subsequent operations, it could
20 not be expected that it would be possible to re-

cover the phenol more easily and more cheaply

at any other point-in its path from the oven to
“the drains than fmm the crude ammoma,cal
11qu0r

25 - However, the unexpected is the case for it hes

been. found that according to the present inven-
- tion it is possiblein a simple manner to wash com-
pletely the phenol from the gases more easily and
‘more economically than from the ammoniacal

-30 liquor in which the phenol has a cmcentratlon

2000 times as great
For this purpose the e'es whlch is in Lhe neigh-
" borhood of its dew point and-still contains sub-
stentlelly the whole of its water in the form of

85 vapor is brought, preferably after it has been

freed from its content of tar, into contact, pref-
erably in counter-current, with a wash liguor suit-
able for a,bsorbmg the phenols, for instance ben-
/A0)! wash. oil, hee.vy benzol, another coal tar oil
" --?40 or brown coal tar oil, or & liquid of similar action.

- The gas parts with its phenols to the wash liguor
~and in the subsequent cooling of the gas there is

- produced a lioguor free from phenels
liquor che,rged with phenols may be recovered in

45 known manner, for example by washing it with

- caustic soda lye or by d_letﬂlatmn and may. be used

again.
The advente,ge ef the preeess of the mventlon

for washing phenols from gas as compared with

o '_'.50 the usual method of removing it from ammonia-

cal liquor is that the wash oil can be enriched
to a higher pereentage with phenols by contact

with the gases than by contact with water in the

- liquid state. In the latter case it has been found
b5 in praetlce the.t in ratlona,l working the phenol

The wash

) centent of the Waeh 11qu01 may he mcwased te' |
‘about ‘double the eentent ef ]_31181‘101 in the a,m.-

memacel liguor.

On the other hand, by epela,tmg ecemdme‘ to

this invention the phenol content of the wash oil

may be some 10 times that which the ammoniacal

liquor has. In order f{o remove a given cuantity
of phenol, therefore, there need be used only one-

fifth of the quantity of wash liquor which is nec~-.

essary according to the former precedure More-

from the gas into the wash oil is incomparably

greater than the absorption into the wash oil from

the ammoniacal liquor. Whereas in the former
process the wash oil is in contact with the am-

moniacal liquor for some hours,.the process of this.
invention only requires a few seconds for the ab- |

sorption of the phenol by the wash oil. |
Since both the quantity of wash oil te be used
and the duration of the operation constitute only
a fraction of the quantity and time necessary in
the earlier processes, it is apparent that the appa-
ratus concerned may ke considerably smaller than
in former installations. Since at the same time

the quantity of liguid to be moved is smaller the

consumption of power is correspondingly smaller.
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over, the speed of the abscrption of the phenol
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A further great advantage of the new process

remdee in the faect that it is easier to recover the
phenol from the wash 011 which has been used
in the process because its concentration is higher.
According to the earlier processes about 20 cubic
meters of oil on the average had to be worked up
for the recovery of 100 kilos of phenol, whereas

85 -

by the presem invention only about 4 cublc me-

ters of oil must be so worked up.
Tt is obvious that the problem in the latter case
is more cheaply solved irr eSpeetwe of Whether

‘the phenol is to be recovered by dletﬂletlon or by

extraction.,
A further very substantial edvantege in work-
ing eeeordlnﬂ' 1o this invention resides in the fol-
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lowing fact:—In washing ammoniacal liquor with

a, solvent the several components of the mixture
of phenols pass into the oil in accordance with
their distribution- ratio in 1espeet of the two lig-
uids, ‘which ‘is . dependent on their solumllty in
water.
soluble. It is therefore washed out with the
oreatest difficulty. -In all crude phenols or phe-
nolate lves which are produced in the recovery
of phenols from aminhoniacal liquor, the carbolic
acid is contained in considerable smaller pPropor-

The carbolic acid is by far the most freely

100

105

tion than in the ammoniacal llquor from which

the products have been recovered. In washing

the gas, on the other hand, the components of
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the phencl mixture pass into the wash oil corre-
spondingly with their vapor pressure. Since this
12 the case of the phenols concerned in practice
it substantially the same, the product obtained
by removing the phenol from the gases containg
the several components and therefore the carbolic
acld also in about the same proportions as they
€xist in the ammoniacal liquor. Since, however,
the carbolic acid is the most valuable part of the
product recovered the price of this product re-
covered by use of this invention is considerably
higher on account of its higher percentage of
phenol than that recovered in the usual processes.

Another advantage resides in the following
fact:—As is known, the ammoniacal liquor con-
tains substances of more strongly acid character
than that of the phenols. The solubility of these
substances in water is so great that when the
ammoniacal liquor is washed with a solvent they
are separated only in small degree. They remain
as impurities in the efluent. On the other hand,
the vapor pressure of these substances is very
small; therefore in working by the present inven-
tion they are completely removed. |

For illustrating the essence of the new process
there may be cited as an example removal and
recovery of the phenols of a coke oven plant hav-
ing a working capacity of 1000 tons of coal in 24
hours. The gas, which consists of a mixture of
gases and phenols is preferably freed from tar
and maintained at a temperature above its dew
point (for exampie 80° C.) and containing more
than 40 grams of water per cubic meter, enters
at the bottom of a tower of 3 meters diameter
and 6 meters high, which is half filled with bodies
of the nature of Raschig-rings. In the gaseous
mixture being ftreated, at the temperature indi-
cated, the dewpoint differs from that of the air,
and water content has been ascertained to be over
40 grams per cubic meter of gas mixture. Into
the upper part of the tower is delivered through
nozzles, sprays, distributing pipes or the like 1
cubic meter per hour of benzol wash oil. The
wash oil which leaves the tower contains about

30 grams per litre of phenols. From the gases
leaving the upper part of the tower, the ammeo-

niacal liquor is separated on cooling which, ac-
cording to local conditions, has a content of phenol
varying from 0.05-0.2 grams per litre. The pro-

- portion of phenols withdrawn from the gaseous

mixture amounts to about 90 per cent. of that
present. |

The wash oil leaving the tower is washed in
known manner with concentrated caustic seda lye,
preferably in two stages. Should it be desired to
recover the bases, it is only necessary to treat
the wash oil further, for instance with sulphuric
acid. |

What I claim is:—

1. The process for recovering phenols from phe-
1ol bearing distillation gas consisting of a mix-
ture of gases with volatilized phenols together with
an amount of water vapor exceeding 4¢ grams of
water per cubic meter of the distillation gas,

 which process consists in first causing a suitable

g

/5

organic solvent to act upon said distillation gas
N continuous counter-current at a temperature
above the dewpoint of said gas, and subseguently
recovering the phenols from said solvent.

2. The process for recovering phenols from s
phienol bearing distillation gas mixture consisting
of a mixture of gases with volatilized phenols in
the prescence of water vapor, which process con-
sists In first causing a suitable organic solvent to

L e L L

act upon sald gas mixture in continuous counter-
current while at a temperature above the dew-
point of the gas mixture, and subsequently recov-
ering the phenols from said solvent by extracting
the same therefrom by means of an alkaline re- 80
agent.

3. The process for recovering phenols from g
phenol bearing distillation gas mixture consisting
¢i a mixture of gases with volatilized phenols

together with an amount of water vapor to the 85

extent of at least 40 grams of water per cubic ma-
ter of gas mixture, which process consists in caus-
ing an organic solvent to act upon said gas mixture
in continuous counter-current while at a temper-

ature above the dewpoint of the gas mixture, and 90

subsequently recovering the phenols from said
solvent by distillation.

4. The process for recovering phenols from
pbnenol bearing distillation gas consisting of a mix-
ture of gases with volatilized phenols together 95
with an amount of water vapor exceeding 40 Srams
of water per cubic meter of the distillation gas,
which process consists in first causing a mineral
0il to act upon said distillation gas in continuous
counter-current at a temperature above the dew-~ 100
point of said gas, and subsequently recovering the
phenocls from the said oil.

2. The process for recovering phenols from 2z
phenol bearing distillation gas mixture consist-
ing of a mixture of gases with volatilized phenols 105
in the presence of water vapor, which process
consists in first causing a suitable mineral oil
to act upon said gas mixture in continuous coun.-
ter-current while at a temperature above the dew-
point of the gas mixture, and stbsequently recov- 110
ering the phenols from the said oil by extracting
the same therefrom by means of an alkaline re-
agent.
~ 6. The process for recovering phenols from g
phenol bearing distillation gas mixture consisting 115
of a mixture of gases with volatilized phenols to-
gether with an amount of water vapor to the ex-
tent of at least 40 grams of water per cubic meter
of gas mixture, which process consists in causing
a mineral oil to act upon said gas mixture in con- 120
tinuous counter-current while at g temperature
above the dewpoint of the gas mixture, and sub-
sequently recovering the phenols from the said
oil by distillation.

7. The process of recovering phenols from 125
phenol bearing distillation gas including a mix-
ture of gases and volatilized phenols together with
water vapor, which process consists in treating
sald mixture In the presence of the water vapor
with a mineral oil while the water content remains 130
In the gas mixture, and subsequently recovering
the phenol from said mineral oil.

8. The process for recovering phenols from
phenol bearing distillation gas consisting of g
mixture of gases with volatilized phenols together 135
with an amount of water vapor exceeding 40
grams of water per cubic meter of the distillation
gas, which process consists in first causing tar
oil to act upon said distillation gas in continuous
counter-current at a temperature above the dew- 14p
point of said gas, and subsequently recovering the
phenols from the said oil.

8. The process for recovering phenols from a
phenol bearing distillation gas mixture consisting
of & mixture of gases with volatilized phenols in 145
the presence of water vapor, which process con-
sists in first causing a suitable tar oil to act upon
sald gas mixture in continuous counter-current
while at a temperature above the dewpoint of the
gas mixture, and subsequently recovering the 150
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phenols from said oil by extractmg the same
therefrom by means of an alkaline reagent.

10. The process for recovering phenols from a

phenol bearing distillation gas mixture consist-
ing of a mixture of gases with volatilized phenols

together with an amount of water vapor to the

extent. of at least 40 grams of water per cubic
-~ meter of gas mixture, Wthh process consists in
causing tar oil to act upon. said gas mixture in

"10:"_ continuous counter-current while at a tempera-

ture above the dewpoint of the gas mixture, and
subsequently recovering the phenols from the said

01l by distillation.
- 11, The process of recovermg phenols from
phenol bearing distillation gas including a mix-

50

3

ture of gases a,ﬁd volatilized phenols together With

- water vapor, which process consists in treating
sald mixture in the presence of the water vapor
with tar oil while the water content remains in
the gas mixture, and subsequently recovering the

phenol from said oil of the tar oil type..

12, The process of recovering phenols from_

phenol bearing distillation gas including a mix-

~ture of gases and volatilized phenols together with
water vapor, which process consists in treating 2o

said mixture in the presence of the water vapor

‘with a solvent oil while the water content remains

in the gas mixture, and subsequently recovermg

the phenol from said solvent oil.
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