
I ι

(CONVENTION. By one or more persons and/or a Qagipa^jy.J jorm 4
,., w “ /ί $ 1

K V,/ ghaa

COMMONWEALTH OF AUSTRALIA

Patents Act 1952-1969

CONVENTION APPLICATION FOR A PATENT

(1) Here 
Insert (in 
full) Name 
or Names of 
Applicant or 
Applicants, 
followed by 
Address (es),

xXx 

We
of P.O. Box 1427, Pascagoula, Mississippi 39567, United 

States of America

(1) FIRST CHEMICAL CORPORATION

• · ·• · ·• · · ·

• · ·
• · · (2) Here

• · · insert Title
of Invention.

hereby apply for the grant of a Patent for an invention entitled:(2>....................... ................

PROCESS FOR EXT^CTING..,A1®,.,DISPOSING..OF..NI.TP,QPHENOLIC...BY-PRQDU.CTS...

• ·
► «• ·

(3) Here insert 
number(e). 
of basic 
upplication(s)

(4) Here Insert 
Name of basic 
Country or 
Countries, and 
basic date or 
dates

which is described in the accompanying complete specification. This application is a
(3)

Convention application and is based on the application numbered

.......................................................... .......................... 242,882............................................................

, . . , . (4) United States of America
for a patent or similar protection made in ................................................................................

on 12th September 1988

xAfy
Watermark Patent & Trademark Attorneys

address for service is

FO1O73O

Our

■a · τ s O -7 «·-·;B-3
' 50 Queen Street, Melbourne, Victoria, Australia.

dated this..... lltb.................. day of.........September.. .198.9..

I

(5) Signa- 
tuie (s) of 
Applicant (s)

or
Seal of 
Company and 
Signatures of 
Its Officers as 
prescribed by 
Us Articles of 
Association.

(5)

To:

FIRST CHEMICAL CORPORATION....................

D. B. Mischlewski 

Registered Patent Attorney'

The Commissioner of Patents.



(CONVENTION. Company.) Form 8

COMMONWEALTH OF AUSTRALIA

Patents Act 19524962

DECLARATION IN SUPPORT OF A CONVENTION 
APPLICATION FOR A PATENT OR PATENT OF ADDITION

.0) Here 
insert (in 
full) Name of 
Company.

(2) Here 
insert title 
of Invention.

(3) Here 
insert full Name 
and Address, 
of Company 
official 
authorized 
to make 
declaration.

.(4) Here 
insert basic 
Country or 
Countries 
followed by 
date or dates 
and basic 
Applicant or 
Applicants.

(5) Here 
insert (in 
full) Name 
and Address 
of Actual 
Inventor or 
Inventors.

(6) Signature.

In support of the Convention Application made by(1)..................................
FIRST CHEMICAL CORPORATION

(hereinafter referred to as the applicant) for a Patent
for an invention entitled :(2)........................................................

......... PROCESS . FOR. EXIRACTTNG..^...DISPOSING.................

.......................... OF.NITroP^OLIC„BY-PjraDyCIS.......................................................

τ (3) Robert B. BarkerA> ....................................................-....................................................................
of... F.irs.t...a^cal...GQrpQrabiQn,...P.f.Q.,....Box.. 1427.,... Pascagoula,.........
Mississippi 39567, United,States of America...................

do solemnly and sincerely declare as follows:
1. I am authorised by the applicant for the patent 

to make this declaration on its behalf.
2. The basic application as defined by Section 141 of the Act was

........................made in(4)... the.United..State.s..pf..?meric.a..... .........
on the....... 1.2.th...............day of....September........... 19.8.8.... , by...................................

Earl George Adams and Robert Bridges Barker
..................................

3. ί5). Earl. ..George. .ADAMS.,... Itoute....#3-Box... 3 85E. ,....Gr^d..BayAlabama,
36541, USA; and Robert Bridges BARKER, 1304 Hickory Hill Drive, 
Gautier, Mississippi 39553, USA,

is/are the actual inventors of the invention and the facts upon which the applicant
is entitled to make the application are as follow:

The applicant is the assignee of... .....................................................................
Earl George ADAMS and Robert Bridges BARKER

4. The basic application referred to in paragraph 2 of this Declaration
was....................................the first application made in a Convention countiy in
respect of the invention the subject of the application.

DECLARED at........Pascagoula,. ..Mississippi.,.....Uni.ted..State0.............
this.................................................... day of..........September........... l9.89.,

By (6)j
Robert B. Barker, Vice President of

To: The Commissioner of Patents, g. Γ'Γη-πτηοτ',Ή si pcvci



(12) PATENT ABRIDGMENT (11) Document No. AU-B-41216/89
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 611620
(Modified Examination)

(54) Title
PROCESS FOR EXTRACTING AND DISPOSING OF NITROPHENOLIC BY-PRODUCTS 

International Patent Classification(s)
(51)J

C02F 001/26 C02F001/04

(21) Application No. : 41216/89 (22) Application Date : 12.09.89

(30) Priority Data

(31) Number (32) Date (33) Country
242882 12.09.88 US UNITED STATES OF AMERICA

(43) Publication Date : 15.03.90

(44) Publication Date of Accepted Application : 13.06.91

(71) Appiicant(s)

FIRST CHEMICAL CORPORATION

(72) Inventor(s)

EARL GEORGE ADAMS; ROBERT BRIDGES BARKER 

(74) Attorney or Agent
WATERMARK PATENT & TRADEMARK ATTORNEYS, Locked Bag 5, HAWTHORN VIC 
3122

(56) Prior Art Documents
AU 572366 50355/85 C02F 1/26 
US 4793931 
US 4597875

(57) Claim

1. A process of disposing of niLrophenolic by-producLs
conLained in niLrabion waste waber comprising (1) exbracbing 
said niLrophenolic by-producLs from nibration wasbe waber by 
mixing said niLrabion wasbe waber wibh a solvenb and an acid 
bo provide a mixbure having an acidic pH; heabing said . 
mixture bo an elevabed bemperature; subjecbing said mixbure 
bo exbracbion ab said elevabed bemperabure arid acidic pH bo 
provide a solvenb solubion containing said nitrophenolic 
by-products, (2) subjecting said solvent solution containing 
said nitrophenolic by-products to distillation to recover 
said solvent from said solvent solution and produce a 
residue containing said nitrophenolic by-products and (3) 
incinerating said residue.
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12. A process of recovering nitrophenolic by-products
contained in nitration waste water and recovering a solvent 
which is utilized in recovering said nitrophenolic
by-products comprising (1) extracting said nitrophenolic 
by-products from nitration waste water by mixing said 
nitration waste water with a solvent and an acid to provide 
a mixture having a pH in the acid range, heating said 
mixture to an elevated temperature, and subjecting said 
mixture to extraction at said elevated temperature and 
acidic pH to provide a solvent solution containing said 
nitrophenolic by-products, and (2) subjecting said solvent 
solution containing said nitrophenolic by-products to 
distillation to recover said solvent from said solvent 
solution and produce a residue containing said nitrophenolic 
by-products .
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PROCESS FOR EXTRACTING AND DISPOSING 
OF NITROPHENOLIC BY-PRODUCTS
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FIELD OF INVENTION
The present invention is directed to a process for 

treating nitrophenolic by-products contained in nitration 
waste water involving (1) solvent extraction of the nitro- 
phenolic by-products from nitration waste water, (2) distil­
lation of the solvent-nitrophenolic extract to recover the 
solvent for reuse and produce a residue containing the 
nitrophenolic by-products, and (3) incinerating the residue. 
The extraction process removes the nitrophenolic by-products 
from nitration waste water through the use of a solvent in 
the presence of an acid. The extraction is performed at an 
elevated temperature and acidic pH.

BACKGROUND OF THE INVENTION
During a nitration process to produce a desired 

chemical product, such as nitrotoluene or nitrobenzene, 
nitrophenolic by-products are produced. These by-products 
are separated from the desired nitrated product by washing. 
The by-products are then present in the wash water or waste 
water stream which must be disposed of without harming the 
environment.

There are various processes known in the art for 
disposing of waste water containing nitrophenolic materials. 
The nitrophenolic materials are usually present in the form 
of di- and tri-nitrophenols and di- and tri-nitrocresols.
One current process for disposing of these by-products is
to collect the waste water from the nitration washers in a
lagoon and adjust the pH of the waste water to approximately
1.5 causing as much of the phenolic compounds as possible to i.1· .

£

i
i
F
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precipitate. However, due to environmental concerns and the 
increasing number of chemical by-products which must be 
disposed of safely, alternative methods must be utilized.

Numerous processes are disclosed in the art for 
separating out nitrophenolic materials from waste water 
allowing for the disposal of the waste water in a conven­
tional manner. For example, U.S. Patent No. 4,469,561 dis­
closes the recovery of bisphenol A and phenol from aqueous 
effluent streams using toluene as a solvent in a liquid- 
liquid extraction. Specifically, bisphenol A, phenol, and* ft.· toluene are passed through an extraction column. The re­

... suiting aqueous phase, which is a toluene solution of bis­
, j phenol A and phenol, is removed and treated so that the

individual components of bisphenol A, phenol, and toluene
' «

‘ are recovered from the aqueous solution. The toluene is“ ft
• recycled to the extraction column for further use.

U.S. Patent No. 4,597,875 discloses the production 
of dinitrotoluene with the concurrent production of nitro­

. phenolic by-products, i.e. nitrocresols and picric acid.
• Prior to disposal of the waste water, the by-products areft

·’ removed from the waste water. The waste water is first con­
., tacted with an alkaline material to convert the by-productsft ft

• to water soluble salts. An organic and aqueous phase are 
generated. The aqueous phase, which contains the nitrophe-

. nolic materials, is separated out and treated with an acidft ft
’· to convert the salts to a water insoluble material. Theft
“· water-insoluble material separates into an organic phase 

containing the converted nitrophenolic materials and an 
aqueous phase containing water soluble salts. The organic 
phase, due to its low water content, can then be incinerated 
to dispose of the contaminants.

U.S. Patent Nos. 2,808,375 and 2,812,305 disclose 
the purification of phenol contaminated waste waters uti­
lizing a specified compound in combination with a solvent. 
The '375 and '305 patents disclose that it is known to ex­
tract undesirable phenols from waste water utilizing a sol­
vent such as toluene. However, it is also disclosed that
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conventional extraction methods require five stages of ex­
traction to remove all but a trace amount of the phenols.
The '375 patent discloses the use of dehydroabietylamine and 
a solvent, such as toluene, in a three stage extraction pro­
cess to remove the phenols from the waste water. The '305 
patent discloses the use of 2-methyl-5-ethylpyridine in com­
bination with a solvent, such as toluene, in a three stage 
extraction process to remove the phenols from the waste 
water.

U.S. Patent No. 2,199,786 discloses the extraction 
of phenols from an aqueous solution utilizing liquid esters 
of carboxylic acid. Optionally, an additional solvent, such 
as toluene can be utilized with the ester.

U.S. Patent No. 3,467,721 discloses the separation 
of phenols from an aqueous mixture utilizing mesityl oxide. 
Optionally, a second solvent, such as toluene, can be used 
in combination with the oxide.

U.S. Patent Nos. 4,152,528 and 4,160,111 disclose 
the extraction of phenols from an aqueous mixture utilizing 
a combination of a ketone and a hydrocarbon compound, such 
as toluene, as the extracting medium.

U.S. Patent No. 2,675,412 discloses the recovery 
of solvents from waste gases resulting from extraction pro­
cesses. Phenol-containing waters are subjected to an ex­
traction process. A separator then separates the water 
phase and the solvent containing phase. The solvent con­
taining phase is then subjected to distillation to recover 
the solvent for further use. The phenols are subjected to 
any desired further treatment. The '412 patent does not 
specify the further treatment of the phenols.

U.S. Patent No. 2,807,654 discloses the removal 
of phenols from waste water utilizing a solvent, such as an 
aromatic hydrocarbon, and a salt.

U.S. Patent No. 4,421,649 discloses the removal of 
chlorinated hydrocarbon solid particles from an aqueous sus­
pension. The suspension is acidified prior to extraction. 
Extraction utilizing a solvent then takes place whereby the
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solvent takes up the sludge from the suspension. A pre­
ferred solvent is disclosed as an aromatic petroleum frac­
tion, such as kerosene.

The art does not disclose the treatment of nitro­
phenolic by-products utilizing an extraction process includ­
ing the concurrent use of a solvent with an acid as des­
cribed in the present invention. The extraction of nitro­
phenolic by-products of the present invention is both effi­
cient and economical. The present invention additionally 
provides for the recovery of the solvent while placing the 
nitrophenolic by-products in a form suitable for environmen­

Μ

©

• ·
» ·• ·

• · · ·
I · · ·

• · · » β ·• · ·

tally safe disposal.

OBJECTS OF THE INVENTION
A primary object of the present invention is to 

provide a process for the treatment of nitrophenolic by­
products utilizing solvent extraction to remove the by­
products from waste water, distillation to recover the sol­
vent for reuse and to produce a residue containing the 
nitrophenolic by-products, and incinerating the residue.

A further primary object of the present invention 
is to provide a process for the treatment of nitrophenolic 
by-products from waste waters involving the extraction of 
the by-products from the waste water utilizing a solvent 
concurrently with an acid at an elevated temperature and 
acidic pH.

A further primary object of the present invention 
is to provide a process for the treatment of nitrophenolic 
by-products from waste waters utilizing solvent extraction 
to remove the by-products from the waste water followed by 
recovery and reuse of the solvent.

A further primary object of the present invention 
is to provide a process for treating nitrophenolic by-prod­
ucts contained in nitration waste waters which is efficient 
and economical.

J
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GENERAL DESCRIPTION OF THE INVENTION
The present invention provides an economical and 

efficient process of treating and disposing of the contami­
nant containing waste water, also known as "red water", 
resulting from the washing of nitrated products in chemical 
plants to remove oxidation by-products produced during the 
nitration process. These by-products, which make up the 
contaminants in the waste water, are mainly nitrophenolic 
materials such as di- and tri-nitrophenols and di- and tri- 
nitrocresols. The process of the invention utilizes solvent 
extraction of the waste water to provide for the collection 
of an organic phase containing the solvent and nitrophenolic 
by-products. The aqueous phase, after extraction, is essen­
tially contaminant free waste water. This waste water is 
then subjected to steam stripping and carbon adsorption to 
insure that the waste water is free of trace amounts of con­
taminants so that the waste water can be disposed of in any 
conventional manner.

The organic phase is fed or transported to a dis­
tillation unit to recover most of the solvent utilized in 
the extraction process and recycle the solvent for further 
use in the extraction unit. At the same time that recovery 
of the solvent is being carried out, the distillation opera­
tion produces a residue stream containing concentrated ni­
trophenolic materials. This residue is suitable for disposal 
by incineration.

The process of the present invention results in 
the reduction of the cost of treating the waste water by 
recovering and reusing about 90% of the solvent used in the 
extraction process. Additionally, due to the low water con­
tent of the nitrophenolic distillation residue, the nitro­
phenolic by-products can be incinerated under nonintensive 
energy conditions.

An example of a nitration process which results in 
the production of a waste water stream containing the nitro­
phenolic by-products of dinitrophenol and picric acid, is 
the nitration of benzene with nitric acid in the presence
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of sulfuric acid to produce nitrobenzene and the above- 
described by-products. In the production of mononitroben­
zene, the specific nitrophenolic by-products which can 
result include 2,6-dinitrophenol; 2,4-dinitrophenol; and 
picric acid. In the production of mononitrotoluene, speci­
fic nitrophenolic by-products which can be produced include
4,6-dinitro-o-cresol and 2,6-dinitro-p-cresol.

Following the nitration process, the nitrophenolic 
by-products are separated from the nitrated product by wash­
ing. A base, such as sodium hydroxide, is typically uti­
lized to wash the nitrated product. The nitrated phenols 
are organic acids which vary in acidity from the acidity of 
carbonated water to being more acidic than phosphoric acid. 
These acids have a high solubility in nitrated aromatics and 
a low solubility in water. When a base is reacted with 
these acids, a salt is formed which is nearly insoluble in 
organics and very soluble in water. By utilizing counter- 
current extraction, these salts can be washed from the 
nitrated product.

Following the washing of the nitrated product to 
remove the by-products, the wash water is reacted with an 
acid to regenerate the free nitrated phenols. Since the 
nitrated phenols are only slightly soluble in acid water, 
the nitrophenolic materials precipitate. This precipitated 
nitrophenolic material is then subjected to the process of 
the present invention. The precipitated phenols are dis­
solved in a solvent in the presence of an acid to remove the 
nitrophenolic by-products from the waste water.

The nitration wash water stream or waste water is 
extracted utilizing conventional extraction means. Prefer­
ably, three extraction stages are employed using commercial­
ly available extractors, such as a Karr extraction column. 
Alternatively, a series of mixer/settlers can be utilized 
to provide three stages of extraction. The use of multiple 
stages insures the separation and removal of all but trace 
amounts of the nitrophenolic by-products. Most preferably, 
due to variations in the feed composition and possible pH
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swings, four stages of extraction are utilized to give opti­
mum results. The extra stage allows for the running of the 
extraction unit at higher rates than optimum. Under these 
conditions if a mixer-settler provides less than a true 
stage, the extra stage will compensate for the lesser stage 
or stages in the removal of the nitrophenolic materials.

The most important variable in the extraction pro­
cess is the control of the pH of the waste water. When the 
pH of the water is above the point at which ionization of

• * ·• * . the by-product compounds occur, very little of those com­
..... pounds will be removed.
·*, j In order to control the pH of the extraction, a

large amount of a strong acid, such as sulfuric acid, is
* * utilized to maintain the desired pH. The preferred pH is

*·· within the range of from 1.0 to 1.2. The acid is charged
into the extraction unit concurrently with the solvent. 
Acidification of the waste stream prior to extraction is not

t necessary. Other acids suitable for use include phosphoric• ·
• · acid, hydrochloric acid, and other mineral acids.• ft ·

* · ’ Various solvents are suitable for use in the ex­
t traction process of the present invention. Although meta-• · ·

• isobutylketone (MIBK) has been found to be a good all around 
solvent, it is not preferred due to its ability to form per­

. oxides. The preferred solvents are toluene and benzene
• · >
• · which have been found to be about equal to each other.

*: ’* Ortho-nitrotoluene and nitrobenzene can also be used as the
solvent.

The suitability of a particular solvent depends 
upon the solubility of the by-product in the solvent. To be 
a suitable solvent, the by-product must be soluble in the 
solvent within a solubility range of from about 10 wt.% to 
being soluble in all proportions. Additionally, the se­
lected solvent should have limited water solubility. The 
solubility of nitrobenzene (MNB), o-nitrotoluene (O-MNT), 
and toluene with respect to picric acid, 2,4-dinitrophenol 
(2,4-DNP), and 2,6-dinitro-p-cresol (2,6-DNPC), are set 
forth in Table I.
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TABLE I

Solvent Temperature ( °F) 2,4-DNP Picric acid 2,6-DNPC

O-MNT 70 13.5 33.5
100 17.0 41.0 21.0
140 35. 5 39.0 75.0

MNB 70 18.0 33.5 46.0
100 19.5 ' 34.5 60.0
140 43.0 51.5 75.0

Toluene 70 9.0 21.5 48.5
100 21.0 34.5 56.0
140 36.5 44.5 76.5

For the purpose of discussion and without limiting 
the scope of the invention, the process of the invention 
will be described in terms of utilizing toluene as the sol­
vent .

The extraction process was found to remove the ni­
trated phenols to less than 100 ppm under ideal conditions. 
In all cases, it has been found that the nitrophenolic ma­
terials are extracted better at lower pHs and at lower water 
to solvent ratios.

The solvent to water ratio is adjusted based on the 
feed composition and the raffinate quality desired. The 
raffinate is the extraction product containing minimal 
amounts of nitrophenolic materials. More specifically, the 
water to solvent ratio is determined experimentally so that 
the maximum concentration obtained is a 10% concentration of 
phenolic material in organic solvent.

A raffinate containing less than 100 ppm of dis­
solved nitrophenolic materials is desired. The distribution 
coefficient for the toluene-water/by-product system is ap­
proximately 50/1 at optimum pH or lower. At a coefficient 
of 10/1 and a water to solvent ratio of 5/1, four stages 
will reduce the by-products present from 7500 ppm to approx­
imately 100 ppm.
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The by-products can be concentrated in the toluene 
phase, called the extract, to at least 10%. To avoid possi­
ble by-product precipitation, the extract is maintained at 
approximately the same temperature as used during the ex­
traction process. The extract will present no danger from 
instability if it is not overheated resulting in the eva­
poration of the toluene. Samples containing approximately 
50% toluene and 50% extracted by-products have been found 
to have thermal stability and be safe from detonation.

For the extraction of the waste water resulting 
from the production of nitrobenzene, a suitable solvent to 
water ratio is 10/1. When mononitrotoluene wash water is 
subjected to extraction according to the present invention, 
a larger amount of solvent is required, i.e. in the range of 
from 4/1.

The extraction process of this invention will ex­
tract the nitrophenols at a higher throughput and higher 
water to toluene ratio than is possible when extracting 
nitrocresols from mononitrotoluene wash water. The mono­
nitrotoluene wash water tends to form an extraction rag and 
cause phase separation problems unless a water to toluene 
ratio of 4/1 or less is utilized. When mononitrotoluene 
wash water is mixed with mononitrobenzene wash water, the 
extraction is facilitated and no problems occur. A water 
to toluene ratio of from 5/1 to 10/1 provides suitable ex­
traction when the two streams of wash waters are mixed.

In order to avoid the precipitation of picric acid 
during wash water extraction, an excess of solvent is com­
mercially required. The use of an excess of solvent, how­
ever, is avoided by the process of the present invention by 
maintaining an elevated temperature during the extraction 
process, preferably in the range of from about 140°F to 
150°F. Further, the use of an elevated temperature allows 
for the utilization of a higher water to solvent ratio. No 
precipitation occurs in the process at the elevated tempera­
ture .

J
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Following the extraction process, the solvent uti­
lized can be recovered leaving a nitrophenolic material con­
taining residue. The phenolic toluene stream from the ex­
traction unit can be fed directly to the solvent recovery 
unit or depending on the physical lay-out of the plant, the 
phenolic toluene solution can be fed into a collection con­
tainer at the end of the extraction process, such as a drum, 
and transported to the solvent recovery unit where it will 
be charged into a still. The solvent recovery unit distills 
off approximately 90% of the toluene. The recovered toluene 
can be reused in the extraction process. The residue stream 
remaining after the distilling off of the solvent contains 
approximately 50% toluene and 50% nitrophenolic materials. 
The recovered residue is in a form suitable for incinera­
tion .

BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 is a schematic of one preferred embodiment 

of the extraction process of the present invention.
FIGURE 2 is a schematic of one preferred embodiment 

of the solvent recovery process of the present invention.

PRESENTLY PREFERRED EMBODIMENT OF THE INVENTION
A presently preferred embodiment of the nitration 

waste water extraction process is schematically shown in 
FIGURE 1. Table II, infra, sets forth the component makeup 
of the streams shown in FIGURE 1 as well as the pH and tem­
perature of the components at various points in the extrac­
tion process. The stream numbers 1 through 9 denoted in 
FIGURE 1 correspond to the stream numbers set forth in Table 
II. The nitration waste water, containing nitrophenolic by­
products, is mixed with toluene and 72% sulfuric acid. The 
sulfuric acid lowers the pH of the waste water to approxi­
mately 1.0-1.2. The waste water is extracted utilizing 
toluene in three stirred mixer/settlers, as shown in FIGURE 
1. As discussed above, four mixing/settling stages can be 
utilized to allow for the running of the extraction unit at 
a higher rate than optimum with only three extractors to
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compensate for when a mixer/settler provides less than a 
true stage.

A settling time of approximately 3 to 5 minutes is 
provided between the stages to allow for the separation of 
the phases. Separation improves with the elevation of tem­
perature. The process is preferably run at an elevated tem­
perature within the range of from about 140°F to 150°F. The 
addition of a strong aqueous sulfuric acid solution heats 
the approximate 100°F water to approximately 140°F to 150°F 
when the acid is diluted and neutralizes the mixture and 
when the acid reacts with any sodium hydroxide or phenol 
salts present in the waste water due to the nitration pro­
cess. Additionally, the elevated temperature allows for a 
higher water to solvent ratio and increases the distribution 
coefficient of the materials.

Referring to FIGURE 1, the initial streams are the 
nitration waste water 1, 72% sulfuric acid 2, and toluene 3. 
The first extractor tank 10 is fed with nitration waste 
water 1 and 72% sulfuric acid 2. The toluene charged to the 
first extractor tank 10 pumped with pump 22 through line 24 
is the toluene recovered from the second extractor tank 20. 
The toluene charged into the second extractor tank 20 pumped 
with pump 34 through line 36 is the toluene recovered from 
the third extractor tank 30. The toluene from stream 3 is 
charged into the third extractor tank 30. The phenolic- 
toluene mixture which is fed to the solvent recovery unit 
is the material discharged from the first extractor tank 10 
through line 5, utilizing pump 12.

The raffinate from the third extraction unit 30 is 
pumped by pump 32 through line 8 to a treatment center where 
it is subjected to steam stripping and carbon adsorption 
according to conventionally known methods to further insure 
the removal of solvent from the water prior to disposal of 
the water.

As apparent from FIGURE 1 and as shown in Table II, 
the pure toluene is fed to the third extraction unit 30 and, 
after picking up the final traces of phenolic components

1
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from the raffinate, is pumped to the second extraction unit 
20 where it picks up significant amounts of phenolic com­
pounds from the raffinate of extractor unit 20 before it is 
pumped to the first extraction unit 10. The solvent/phenolic 
mixture leaving the first extraction unit through line 5 
contains substantially all of the phenolic waste products of 
the original waste water.

Also, as seen from Table II, the extract from first 
extractor 10 contains significant amounts of the phenolic 
waste product; whereas the extract fed through line 6 to 
extractor unit 30 contains substantially less of the pheno­
lic by-product. The raffinate from extractor unit 30 con­
tains only trace amounts of the phenolic by-products. The 
countercurrent flow of solvent, accordingly, provides for 
the most efficient utilization of the solvent.

• · · ·
• · · ·

• ·
I • ·

• ·
k • ·
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TABLE II

STREAM NO.

COMPONENT LBS/HR LBS/HR LBS/HR LBS/HR LBS/HR LBS/HR LBS/HR LBS/HR LBS/HR

WATER 9186.0 228.2 0 9186.0 0 9186.0 0 9414.2 0

2,4-DNP 45.0 0 0 4.8 44.9 0.5 18.4 0.1 0.4
PICRIC ACID 76.0 0 0 19.3 75.1 4. 9 18.4 0.9 4.0

TOLUENE 0 0 1128.0 0 1128.0 0 1128.0 0 1128.0
h2so4 0 586.8 0 815.0 0 815.0 0 586.8 0
TOTAL 9307.0 815.0 1128.0 10025.1 1248.0 10025.1 1151.1 10002.0 1132.4

pH 11 1 - 1.2 1.2 1 1 1 1

TEMP (°F) 100 70 70 150 150 140 140 130 130

-ε
τ
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With reference to the preferred solvent recovery 
process shown in FIGURE 2, the phenolic toluene stream 37 is 
charged from container 35 into a stirred jacketed reactor 40 
which is used as a batch distillation pot. From the reac­
tor, line 45 feeds the vapor stream, which contains toluene, 
nitrobenzene, and nitrophenols, to distillation column 50 
which separates the volatile compounds during distillation. 
Additionally, line 45 returns the condensate from the dis­
tillation column to the distillation pot 40. The distilla­
tion process is preferably vacuum distillation. The residue 
is fed from the reactor 40 through line 42 into a collection 
container 43. Line 41 is an outlet for the tempered water.

A reflux splitter 60 operates in conjunction with 
the distillation column 50 to provide a reflux stream to the 
column. A condensor 70 also operates in conjunction with 
the distillation column 50. The condensor 70 condenses the 
vapors from the column and provides a liquid stream to the 
reflux splitter. Line 72 removes non-condensable vapors 
from the condenser 70. Following distillation, the toluene 
containing overhead distillation product is fed through line 
75 to a product receiver 80 which serves as a collection 
vessel. The toluene 85 is then fed from the receiver 80 to 
a storage container 90 pending further use.

The "bottoms" or residue from the distillation pro­
cess are fed through an outlet to a collection vessel. The 
residue collected on the completion of the solvent recovery 
can then be transported to a suitable incineration unit for 
disposal.

The distillation performed to recover the solvent 
utilized in the extraction process and the nitrophenolic 
by-products is carried out using conventional distillation 
means. The distillation performed during the solvent recov­
ery process is preferably carried out at a reduced pressure, 
i.e. 20 to 25 mm in Hg, and at a temperature in the range of 
from about 180°F to 190°F with one to five stages of recti­
fication and minimum reflux.
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The separated nitrophenolic materials should not 
be recovered as a solid because handling of the materials 
is more difficult. It has been found that the nitrophenolic 
residue from the recovery unit will remain molten at temper­
atures of around 140°F and accordingly, this is the approxi­
mate lowest temperature at which the distillation residue 
should be handled. The residue is generally completely 
melted at approximately 179°F to 184°F.

The incineration of the residue can be carried out 
according to any conventionally known process.

As will be apparent to one skilled in the art, 
various modifications can be made within the scope of the 
aforesaid description. Such modifications being within the 
ability of one skilled in the art form a part of the present 
invention and are embraced by the appended claims.

• · · ·• · V• · ·
• · · • · ·

• · ·
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS :-

1. A process of disposing of nitrophenolic by-products 
contained in nitration waste water comprising (1) extracting 
said nitrophenolic by-products from nitration waste water by 
mixing said nitration waste water with a solvent and an acid 
to provide a mixture having an acidic pH; heating said 
mixture to an elevated temperature; subjecting said mixture 
to extraction at said elevated temperature and acidic pH to 
provide a solvent solution containing said nitrophenolic 
by-products, (2) subjecting said solvent solution containing 
said nitrophenolic by-products to distillation to recover 
said solvent from said solvent solution and produce a 
residue containing said nitrophenolic by-products and (3) 
incinerating said residue.

2. The process according to claim 1 wherein said 
solvent is selected from the group consisting of toluene, 
benzene, o-nitrotoluene and nitrobenzene.

3. The process according to claim 1 wherein said acid 
is selected from the group consisting of sulfuric acid, 
phosphoric acid and hydrochloric acid.

4. The process according to claim 1 wherein said 
elevated temperature is within the range of from about 
140°F. to 150°F.

5. The process according to claim 1 wherein said 
acidic pH of said mixture is in the range of from 1.0 to
1.2.

6. A process for extracting nitrophenolic by-products 
from nitration waste water comprising (1) mixing said 
nitration waste water with a solvent for said nitrophenolic 
by-products and an acid to provide a mixture having a pH in

k.
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the acidic range and at a pH at which ionization of said 
by-products does not occur and (2) extracting a solvent 
solution containing said nitrophenolic by-products from said 
waste water at said pH in the acidic range.

7. The process according to claim 6 wherein said
solvent is selected from the group consisting of toluene, . 
benzene, o-nitrotoluene and nitrobenzene.

• · « 
« · · ·

8. The process according to claim 6 wherein said acid
is selected from the group consisting of sulfuric acid, 
phosphoric acid and hydrochloric acid.

• I ··
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9. The process according to claim 6 wherein said 
mixture is heated to an elevated temperature.

10. The process according to claim 9 wherein said 
elevated temperature is a temperature within the range of 
from about 140°F. to 150°F.

11 The process accordi:7 to claim 6 wherein said

ύ

acidic pH of said mixture is from 1.0 to 1.2.

12. A process of recovering nitrophenolic by-products
contained in nitration waste water and recovering a solvent 
which is utilized in recovering- said nitrophenolic
by-products comprising (1) extracting said nitrophenolic 
by-products from nitration waste water by mixing said 
nitration waste water with a solvent and an acid to provide 
a mixture having a pH in the acid range, heating said 
mixture to an elevated temperature, and subjecting said 
mixture to extraction at said elevated temperature and 
acidic pH to provide a solvent solution containing said 
nitrophenolic by-products, and (2) subjecting said solvent 
solution containing said nitrophenolic by-products to 
distillation to recover said solvent from said solvent

u-
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solution and produce a residue containing said nitrophenolic 
by-products .

13. The process according to claim 12 wherein said 
solvent is selected from the group consisting of toluene, 
benzene, o-nitrotoluene and nitrobenzene.

14. The process according to claim 12 wherein said acid 
is selected from the group consisting of sulfuric acid,

r ,r phosphoric acid and hydrochloric acid.
·(

«
**’*? 15. The process according to claim 12 wherein said
·/ .· elevated temperature is within the range of from about
. 140°F. to 150°F.

• · »
16. The process according to claim 12 wherein said
acidic pH of said mixture is in the range of from 1.0 to
1.2 .
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