
WO 01/28651 PCT/US00/27717  TREATMENT OF EXTRACTION SOLVENT TO REMOVE ACID
CONTAMINANTS  BACKGROUND OF THE II~IVENTION FIELD OF INVENTION The present
invention is concerned with the treatment of polar  extraction solvents to
remove acid contaminants. More particularly the  invention relates to the
use of ion exchange resins to remove organic acid  contaminants from polar
extraction solvents. BACKGROUND OF INVENTION Solvent extraction is a
process used in the petrochemical industry  to separate mixtures.of
different molecular species by contacting the mixture  with a solvent that
selectively removes certain of the molecular species present  in the
mixture. An example of a commercial solvent extraction process involves
the selective dissolution of aromatic hydrocarbons from paraffinic
hydrocarbons  using polar solvents such as N-methyl pyrrolidone (NMP),
furfural, phenol and  the like. Typically, the dissolved aromatic
hydrocarbons are recovered from the  solvent by rectification, stripping or
a combination of these means to recover a  solvent containing from about
0.5 to about 5 LV% water. The solvent then is  recirculated to contact
fresh feed.. Over time contaminants from the feed and  solvent degradation
products accumulate in the solvent phase. These species are  acidic and may
include carboxylic acids, halogens and other products which are  capable of
causing severe corrosion in various sections of the plant equipment.  with
which it comes in contact. This Sheet Has Been Replaced  
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there is a need for a method of treating recovered  extraction solvents to
remove contaminants present in them. SUMMARY OF IlWENTION Accordingly, a
method for removing corrosive contaminants from  a polar extraction solvent
comprises adding water to the solvent to provide a  solvent and water
mixture and thereafter contacting the mixture with a basic ion  exchange
resin to remove the contaminants. The amount of water added to the solvent
preferably is an amount  sufficient to increase the exchange capacity of
the resin for carboxylic acids over  that in the absence of water addition.
DETAILED DESCRIPTION OF INVENTION In the practice of the present invention
water is added to a polar  extraction solvent such as NMP, finfural and
phenol, that contains corrosive  contaminants including carboxylic acids to
provide a solvent and water mixture.  The mixture is then contacted with a
basic ion exchange resin to remove the  corrosive contaminants. The amount
of water added to the solvent is an amount sufficient  to increase the
exchange capacity of the resin over that in the absence of water  addition.
For example, a recovered polar extraction solvent such as NMP 



generally contains no more than about 5 LV% water. This recovered solvent
is  diluted with water in the volume ratio of water to solvent of from
about 20:1 to  about 1:1 and preferably from about 5:1 to about 1:1 to
provide a water and  solvent mixture. This Sheet Has Been Replaced 1111111
11111! IIII III IIII WO 01/28651 PCT/USOO/277I7 -3- y  The water and
solvent mixture is then contacted with a basic ion exchange resin. Both
strongly and weakly basic ion exchange resins are  commercially available
and suitable in the practice of the present invention  although a weakly
basic ion exchange resin is preferred. An example of one  suitable weakly
basic ion exchange resin is Amberlite(r) IRA96. In general the mixture is
contacted with the resin by passing the  mixture through a bed of resin.
Typically the residence time of the mixture in  the bed is in the range of
about 1 to about 60 minutes and preferably between  about 5 to 30 minutes
at temperatures ranging from about 0C to about 100C. As a result of the
contacting of the mixture with the resin the  corrosive contaminants such
as carboxylic acids are recovered. Then the water  is substantially removed
from the selective polar solvent by stripping. The resin used may be
regenerated by any conventional  regeneration technique. For example, the
bed of resin may be backwashed with  water and then contacted with an
appropriate basic solution. Although the- invention can be practiced as a
batch process it offers  particular advantages when used on a continuous
basis. Thus, for example, in a  



process where aromatics are extracted from naphtha with a polar extraction
solvent and in which the solvent is subsequently recovered and recycled, a
slip  stream of the recovered solvent may be treated in accordance with the
invention.  Thus, the slip stream is diluted with water, contacted with the
ion exchange resin  to remove contaminants. Then the water is removed from
the solvent and the  solvent recycled. s^rx+omw++bt+~cxarsxw.xai~.cw:..,.
WO 01/28651 PCT/USOO/27717  -4 The following examples further illustrate
the advantages of the  invention. EXAMPLES In the examples which follow the
exchange capacity of a weakly  basic ion exchange resin, Amberlite(r)
JRA96, was measured using various feeds.  In these tests about 10g of resin
was packed in a burette. The resin was treated  with 4% aqueous NaOH and
washed with deionized water. Test feeds, described  in the specific
examples, were passed through the bed at a rate of about 2.3 bed  volume
per hour. Feed and effluent samples were analyzed for acid  contaminants.
From these measurements breakthrough curves were generated  and the
exchange capacity calculated. COMPARATIVE EXAMPLES I TO 4 Breakthrough
measurements were conducted on the four feeds  listed in Table 1. The
exchange capacity for each is also given in Table 1.  Table 1 Comparative
Exchange  



Example Feed Capacity meg/g  1 100 m HCl in H2O 2.16 2 100 m HCI in NMP
2.16  3 100 m Acetic acid in H20 1.25  4 100 m Acetic Acid in NMP 0.53 As
can be seen the exchange capacity for acetic acid in NMP is less than one
half that in water and one quarter that of HCI from either water or NMP WO
01/28651 PCT/US00/27717  -5- ALES I TO 3 AND COMPARATIVE EXAMPLES 5 AND 6
Additional breakthrough measurements were made from four feeds  containing
1000 ppm acetic acid in varying amounts of NMP and water. The  feeds and
exchange capacity results are given in Table 2 Table 2 Exchange  Example
NMP/H O Capacity me /  Comparative 5 100/0 0.53 1 40/60 0.95  2 30/70 1.10
3 20/80 1.15 Com arative 6 T 0/100 1.25 The results demonstrate that
dilution of NMP with water results in  increased resin exchange capacity
for acetic acid EXAMPLE 4 AND COMPARATIVE EXAMPLE 7 



Further breakthrough measurements were conducted. This time  samples of
fresh NW .and NMP that had been used in the commercial extraction  of lube
oils were used as feed. The commercially used NMP contained a mixture of
acids including succinic and Ci to C4 organic acids having a total acid
number as measured by KOH titration of about 0.5 mgKOH/g. This NMP was
diluted 3:1 with fresh NMP in one case and with water in another case to
provide  two feeds of comparable acid content of about 0.12 mgKOH/g.
Breakthrough  experiments were conducted with each feed and the results are
provided in Table  3. WO 01/28651 PCT/US00/27717  -6 Table 3 Exchange
Experiment Feed Capacity me l  4 NMP/H20 1:3 0.25 Comparative 7 NMP/Fresh
NMP 1:3 0.19 Note the fresh resin capacity is increased by about 30% when
there is water  mixed with the NMP. EXAMPLE 5 AND COMPARATIVE EXAMPLE 8
Further breakthrough measurements were conducted on resin  Amberlite(r)
IRA96 which had been in use for several months and mixtures of  (1) plant
and fresh NMP, and (2) plant NMP and water were used. Breakthrough
experiments were conducted with each feed on the used resin and the results
are  given in Table 4 Table 4 



Exchange  Example Feed Capacity me l  5 Plant NMP H20 1:3 0.18 Comparative
8 Plant NMP/Fresh NMP 1:3 0.02 Note the used resin capacity for exchanging
acids in the 100% NMP stream is  negligible at 0.02 meq/g while the
exchange capacity from a stream consisting of  25% NMP and 75% water and
containing the same amount of acids is substantial at 0.18 meq/g. WO
01/28651 PCT/USOO/27717 MAIM: I I III 1111111 II II 1111N 1111 C  1. A
method for removing corrosive contaminants from a polar  extraction solvent
comprising: adding water to the solvent to provide a solvent and water
mixture;  and, contacting the mixture with a basic ion exchange resin to
remove  the contaminants, wherein the amount of water added to the solvent
is an amount  sufficient to increase the exchange capacity of the resin for
carboxylic acids over  that in the absence of water addition. 2. The method
of claim 1 wherein the amount of water is in  volume ratio of water to
solvent in the range of about 20:1 to about 1:1. 3. The method of claim 2
wherein the solvent is NMP. 4. The method of claim 3 wherein the ion
exchange resin is a basic  resin. 5. The method of claim 4 wherein the ion
exchange resin is a  



weakly basic resin 6. In the process of extracting aromatic hydrocarbons
from  mixtures with naphthenic hydrocarbons using NMP as selective solvent
wherein  the NMP becomes contaminated with carboxylic acids, the
improvement  comprising: recovering contaminated NMP; diluting the
recovered NMP with  water in the volume ratio of water to N1VIP in the
range of about 20:1 to about This Sheet Has Been Replaced IIIIi
flU11111111111 WO 01/28651 PCT/US08/27717 -8- 1:1; contacting the diluted
NMP with a basic ion exchange resin whereby  carboxylic acids are removed
from the NMP. 7. The improvement of claim 6 wherein the volume ratio of
water  to NMP is in the range or 5:1 to 1:1. 8. The improvement of claim 7
wherein the NMP from which  carboxylic acids are removed is stripped to
remove added water and is recycled. I IIIIIII 111111 IIIII III1I lI I!II M
s  This Sheet Has Been Replaced Jilt III 111111 11111111111 


