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Desoriptlon of the TG, - Lurgi - Phenosolvan Process
~ for Removal of Phenols from Aqueous Bffluents’ of Low
Temperature Carbonlzation Hydrogenation, etc.

The Phenosolvan~Process was . developed Jolntly by the I G.

:Farbenlndustrle and the Iurgl Company for Heat ‘Pechnique, It consists of -an

extraction treatment of the phenolic-water effluent with-a special solvent
"Phenosolvan" and a separation of” the absorbed phenols from the extractlng

"medium by distillation,

Phenosolvan 18 an alnost 1nsoluble~1n,water Organlc Solvent._iif;”

. consists’ of a mixture of esters of lower or secondary aliphatic alcohols. It

boils betiween 110 - 130°C and has-an- exceptionally strong specific dlssolving

power for phenols, Whereas an application factor of 100 - 200% is " necessary’

with other solvents, Telated to. ‘water, the use of Phenosolvan requires & treat-

men7 wvith only; 10% solvent in order to attain dephenolatlon down to about 200
mge/l, : Co

‘wmﬂmaMMl

.

The extraction is accomplished in three countercurrent stages._’The

-wash stage consists only of ‘a system of pumps and separators, Emulsions
“between tle solvent and phenolic watér do not occur since the Phenosolvan
.possesses an emu1s1on destroying action s1m11ar 1o ordinary ether..

The release of phenols from Phenosolvan is accomolished by distlllation;

-IThe. greatest advantage of this..solyent. which-exists- to—date is-that. it boils-
‘lower than the phenols, - A-clear solvent is. obtained on distillation and over a

long period of operation in this plant -no tarry impurities of the phenollc
effluent have been able to concentrate in the solvent; the latter is-character-

Aistic of solvents which have a higher bolllng p01nt than the phenols.

The dephenolated waste water from the three stage extraction plant .
p by volume of dissolved Phenosolvan, “which is driven off and’
umn,__The—recovered.Phenosolvan

is returned for. continued treatment of the water to. constituto a cycle,
' : I , e

No ‘parbicular- value need be placed on the- preliminary puriflcation of :

carbonization effluents pass automatically 1nto ‘the “crude phenol and.- ordinarily
capise little trouble since they ha ze a boiling point which lies above 230° .s'
Ag'a preliminary purification of ‘the above ‘efflient, a cleany mechanlcally K
operated Separating vessel is generally satisfactory. _The water may contain”’

any amount of ‘effluent, from low temperature carbonization, ammonia and carbonic
aultwismdes1rableﬁthatwsome~ammonia~be~bound»with.the~earbonic~acids.

usually contains carbonic aclds_in”excess‘and require no such preliminary
treatment.‘ Organic or 1norganic salts create no disturbanco as long as they
do'not produce any ; '



21'
""" The Phenosolvan- Process is-not" only Y dephenolation but is also a
- water purification process., The permanganate number of the purified uater is
~less than that achieved 'byrany other dephenolation process, such that any

additional aftertreatment, as for example, the biological purlfication with
fspecial low costs is quite practlcal. o '

i
L .

' The crude phenol production is 30 - 50% higher than the a,mo\mt of phenols
held in the water as determined by analysis, In spite of this, the crude
phenol is in no menner of inferior quality, since it.is almost free of neutral
-0il accumulation, It conte.lns practically no fatty acids which are usually

‘bound with ammonia in these waters and have not béen extracteds The non-
phenolic part is preponderantly of a higher ‘boil:.ng nature and remains in the
residue of the distillation operat:.on. ‘This ‘residue represents an additional -
,eubstance of some value :produced in the Phenosolvan Process and in many cases.
-covers the cost: of the solvent used.in the process.

... The Phenosolvan conswspbion is on- the average less. than. .200- gr./cn.m. :
treated water. This 1nclucles the losses due to unavo:.da.ble lea. S. 1n the system.

et T .
~.The recovery "f approxlmate i -l grams of phenols per-, llter plus the
current prices of phenols covers the operating costs of the plant including™
/amort:.zat:.on. A higher phenol content ‘in the effluent will give the plant an-
additional profit.. If; as-is the case in low temperature carbonization plants, _
. the middle oil fraction containidg phenols is present ‘then the ‘most valuable
fractions. of these phenols are recovered without any increase in the consumptlon'
of Phenosolvan. The middle oil-ig. vigorously mixed with the untweated water
and treated undér fixed conoltlons such that the water is charged with the .
phenols from the*middle oile- In this -manner, the phenol yleld of the plant as:
well as the overall economy is co*rsiﬂerably 1ncreased. C e

CONSTRUGTION OF A PHA.NOSOLVAN PIANT ACCORDING TO DESIGN EP 100]_ Ty
o The untreated, waters and any other effluents pass to a preheater ,
(105) and then are brought into contact with middle oil in aeitators (101 and
,,1@_3)’ This takes place eounuercurrently, ‘the. water flows into agrtator (101)
. and the oil enters agitator (103). The water ‘and.oil which has already. passed. :
. through agitator (103) is.mixed further in agitator (101)e The oil-water N
“mixture.flows. continuously: from. agltator, (lOl) %o..the separator. (102) in. whlch
‘the -0il and water separate.from each otﬁer by -settling, The oil is cogveyed.
. from here for its normally in’ mded use’ while the; water is 1eturned for mixing -
with the fresh 1ncom1ng oil.in aglto.tor (103) ‘and then passes ol separator (1014)

From the latter vessel the 011 passes to agltator (101) -’l the water,_\

waste gases from the plant pass %o, th:.s tower for recovery, by scrszl}mg, of
_the solvent Vapors. Then the water is treated. countercurrently with Phenosolmn
in the multa.stage extraction wit’ (3)4 The' deph olated water still contains a =

certain amount of! Phenosolvan andfpesses to an termechate vessel (1+) and .

from there througi thas heat exchanger (5) and the preheatier {(6) to the ‘
~dist 1llation“colum*“(ll)***In*the*]:ower“section*-of-*the“da.sta.llataon*corl’umn~(~10)‘-~
“heat . is.supplied by injection of live steam; thé mixture of water and Phenosolvan.
_from the condenser'(9) flows throuch the gas refiner (8)- in ‘the separatory
.vessel (7) and they are sepa.rated. accord:.ng %0, their specific: grav:.ty. The .7
- -upper- layer of’ },’henosolvan is lead.off to ‘the. Phenosolvan receivers. (12~13), the.

. Lower vater: layer is- returned. to. the intermediate vessel (4), -The waste gases-

refiner ‘_'wreated water in absorber (9§ ‘




3

The water discharged from the. lower section (10) of the di tllla.tion column
“pagses through heat exchanger (5) to the waste water sewer. W

.)‘

‘The phenol-enriched Phenosolvan from the multj.sto.be e::traction unit (ﬂi)r“

is resolved in distillation column-(15), This is equipped with the. distilling i
vessel, a condenser (16) a reflmc condenser (17) and a gas separator (18). _
The Phenosolvan ig recovered as’ distillate and passes to the receivers (12-13)
and is returned from here to the extraction cycle, The crude vhenol product. .

is drawn off from the lower sectlon of- the column cooled and collected in.a
storage vessel (20), SR : S \ .
TRANSLATOR'S NOTE:  In ’che :r;eport descrlbing op*ﬁtlons at Jche Wessellng
" Hydrogenation Plant ngar Cologne, Germany, the additional informat:.on .

- elicited was that the Phenosolvan was:chiefly isobutyl acetate in

‘o mixture of esters that boil <lower than the éxtracted phcnolls,






