0 409 017 The present invention relates to a process for the preparation of
novol ak resins having a |l ow content of netal ions. The quality of

phot oresi sts" can' be i nproved by substanially re- ducing the content of
contam nating nmetal ions in the photo- resists. Inpurities contained in
photoresi sts nostly conprise netal ions, in particular of iron, sodium
barium cal cium magnesi um copper and manganese. These i rrpur|t|03409r@17
attri- butable to the resin conponent which is present as a binder in the
phot osensi tive conpositions. These resins of the novol ak type are

pref erably condensation products of phenols or cresols with fornal dehyde
and the contam nating netal ions get into the resins chiefly as a result of
the preparation process. The free phenolic OH groups in the novolak resin
pronote the incorpo- ration of netal ions by proton exchange and by

conpl exing on the polar groups. OMng to this conplexing, only a m nor
purifying effect is achieved when the inpurities of a polyner dissolved in
an orga- nic solvent are washed out with water. The expenditure for se-
parating netal ions is increased by the | ow content of only a- few ppm of
metal ions in the resin solutions used for the pre- paration of resists. To
characterize the quality of the puri- fied'products it is sufficient to
specify the contents of iron and sodi um which serve as the indicator nmet al
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¢annot be used for novo-
The quallty of photoresists can be improved by substanlally re-

ducing the contént of contaminating metal ions in the photo-
resists. Impurities contained in photoresists moetly comprise
metal ions, in particular of iron, sodium, barium, calcium,
magnesium, copper and manganese. These impurities are attri-
butable to the resin component which is present as a binder in
the photosensitive compoéitions. These resins-of-the -novolak
type are preferably condensation products of phenols or cresols
with formaldehyde and the contaminating metal ions get into the
resins chiefly as a result of the preparation process. The free
phenolic OH groups in the novolak resin promote the incorpo-
ration of metal ions by proton exchange and by complexing on
the polar groups. '

Owing to this complexing, only a minor purifying effect is

achieved when the impurities of a polymer dissolved in an orga-

nic solvent are washed out with water. The expendlture for se-

parating metal ions is increased by ‘the low content -of-only-a-

few ppm of metal ions in the resin solutions used for the pre-

paration of resists. To characterize the quality of the puri- ;
fied products it is sufficient to specify the contents of iron |
and sodium which serve as the indicator metal catlons for eva-

luating the purifying effect.



lak resins in a nolten state, since the resins have a high vis- cosity and
are chemcally instable when they are relatively strongly heated. Only
after dissolving in an organi c sol vent chn the resins be subjected to a
purifying operation. Precipi- tation processes are excluded, because the
solubility product of sparingly soluble netal salts cannot be attained with
the extrenely | ow concentrations of netal ions concerned. Adsorp- tion
processes Separattion bgivoﬁwﬁilizahiOMnsu&hiaéentoseéXHmﬁle Vbyyevhpdhe-
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novol ak .rggé Nsrdayidomeaigduced content of netal ions, in which a
mrer ci al novolak resin is dissolved in an organic solvent or solvent

mxture 'ﬁpaAcan‘ég'iL&%tvl Ao i3RAUIE $rdcRs20 O IIH e RESE BERDEY 30 %
by wei ght novolaks, which comprises dissolving the novolaks in
organic solvents and subsequently extracting the metal ions
from the solution by means of an aqueous acid. The agueous
acid used for this purpose is diluted hydrochloric acid,
sulphuric acid or acetic acid and has a maximum pH of 3.
Traces of these strong acids which remain in the novolak
may, however, cause corrosion problems during the later
use. Therefore, the publication recommends to remove the
traces of acids from the novolak solution by additional

washing with water.

It was the object of the present inyention to provide a process
for the preparation of novolak resins having a low content of
metal ions, by means of which process the initial concentration
of a few ppm of metal ions is, if possible, further reduced énd
resins can thus be made available, which meet the requirements
for use in microelectronics.

The object of the invention is achieved by a process for

the preparation of novolak resins having a reduced content

of metal ions, in which a commercial novolak resin is dissolved
in an organic solvent or solvent mixture in a concentration

of about 25 to 50 % by weight, preferably 30 % by weight,



3 "and t'he netal ion content of the resin solution is reduced by bringing
the solution once or repeatedly into contact with an aqueous solution of an
organi c acid; wherein the organic acid isa | ow nol ecul ar-wei ght

mul tifunctional ‘carboxylic acid conprising carboxyl, hydroxyl, oxo, am no
or ester groups, Vvinylphosphonic acid, nitrilo triacetic acid, ethylene
dinitrilo tetraacetic acid, 1,2 cyclohexylene dinitrilo tetraacetic acid,
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can be separated to an extremnel y high degree from sol utions of the novol ak

resins in organic water-insoluble solvents, if these or gani_c gg utlons are
extracted wth aqueous sol uti di¥% RRGEERSBERt aFhe (afidic, Prefer
&v/ plex-forming compound is dissolved in water in a concentration

of about 0.01 to 20 percent by weight. Contact can be made by
bringing together liquid and solid phases. Appropriately con-
tact is effected in the form of a liquid-liquid extraction.

Contact is preferably obtained in a single-stage or multi-stage
cross~-flow or countercurrent treatment, cross-flow being advan-
tageous due to its intensity.

The phase volume ratio of organic solvent phase (0) to aqueous
extracting agent (W) is about (1 to 5):1, preferably (2.5 to
3):1.

Kv/ With the aid of the process of the present invention, the metal
ion content can be reduced by two to-three decimal places and,
as a result, materials can be prepared which meet utmost
requirements in microelectronics.

It has been found that most metal ions can be separated to an
extremely high degree from solutions of the novolak resins in
organic water-insoluble solvents, if these organic solutions
are extracted with aqueous solutions which contain the
above-mentioned acids. Preferred are the organic acids which
must be soluble in water and which can sometimes be used in
extremely small amounts, for example: low-molecular,
polyfunctional carboxylic acids which contain, in further



above-nentioned acids. Preferred are the organic acids which nust be
soluble in water and which can sonetines be used in extrenely snal

amounts, for exampte: |ow nol ecul ar, polyfugctional carboxylic acids which
contain, in further 4 pol ar groups, active hydrogen or el ectron donors,
such as carboxyl, hydroxyl, oxo, am no or ester groups and thus have
enhanced conpl exi ng properties. Such acids include, in particu- |ar,

di carboxylic acids, for exanple, oxalic acid, malonic acid, succinic acid
or, as an unsaturated acid, maleic acid. A simlar conplexing action is
also exhi bi ted by ketocarboxyllc aci ds or hydroxycarboxylic acids such as,
for\éxanple glycollc acid and lactic acid or, of the aromatic conpounds,
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sel ective properties w ct to ‘particular metal i1ons have been
dekel oped for @sdd. nIﬁyéﬂéhﬁiﬁPlLﬁ&ﬁ(ﬂﬂlq§$ﬂP&c?Fﬁﬂu°ts of P°1YhYdr1° alco-
hols are particularly effective, for example, tartaric acid

which shows a good complexing action, citric acid, mesoxalic
acid or l-ascorbic acid. Another partiéulérly suitable class of
compounds includes the acidic chelating agents used in com-
plexometry, for example, nitrilotriacetic acid, ethylenedini-
trilotetraacetic acid, 1,2-cyclohexylenedinitrilotetraacetic
acid, diethylenetriaminepentaécetic and 3,6-dioxaoctamethylene-
dinitrilotetraacetic acid, which are commercially available as
(R)Titriplex.typés (Manufacturer Merck, Fed. Republic of Ger-
many) . Suitable extracting agents for metal ions further com-
prise atidic esters of phosphoric acid, phosphonic acid and

phosphinic acid.

In recent years, a number of complexing or chelating agents ha-
ving selective properties with respect to particular metal lons
have been developed for use in hydrometallurgical extraction
and purification processes. The active (acidic) hydrogen of
these agents can be replaced by metal ions. Furthermore, there
are secondary valence bonds with other radicals carrying elec-
tron donors, which have N, P and O atoms in their molecules.
These include, inter alia, hydroximes, oxime derivatives, p-di-
kxetones and the dioximes of a-diketones. The long-chain extrac-



and purification processes. The active (acidic) hydrogen of these agents
can be replaced by netal ions. Furthernore, there are secondary val ence
bonds with other radicals carrying elec- tron donors, which have N, P and O
atons in their nol écul es. These include, inter alia, hydroximes, oxine
derivatives, [err]-di- ketones and the dioxinmes of a-diketones. The

| ong-chai n extrac- 5 ting agents which were devel oped for separating
nmetal ions from aqueous solutions are i nsol uBl e in water, to neet the
require- nents of their specific application. The shorter-chain extrac-
ting,agents, on the other hand, which are inappropriate for hy-
droneTal | urgi cal use show a certain water solubility and can consequently
be used for th&ipgragerks B Ve Asvaterndliinr sePeratprgcratabiianse from
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be used, in whjthokifsanEddetydntetOhebl €. Pol ar solvents are prefer- red,
for exanple, relatively high-nolecul ar ketones, such as '
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var ivelis sol venysredNesd B a38heBkchdhger resins with acidic functional
' groups (e.g.-S03H, -COOH) also produce a certain, alﬁhough less,
pronounced purifying effect. If such a solid- ion exchanger-re-
sin is used, particular care must be taken to prevent the resin
from being partly swollen or dissclved by the organic solvent
of the novolak resin.

To prepare liquid phases of the novolak resins, which are re-
quired for the purification process, any solvents can be used,
in which these resins are soluble. Polar solvents are prefer-
red, for example, relatively high-molecular ketones, such as
methylisobutylketone, glycol derivatives containing ester or
ether groups, carboxylic acid esters, relatively hiqh-moiecular
alcohols and mixtures of various solvents. The resin content in
the solution is in the range from 25 to 50 percent by weight
and is preferably about 30 percent by weight.

It is sufficient for the agueous solutions of the extracting .
agents to contain less than 20 percent by weight, preferably
between 0.05 to 3 percent by weight, of the extracting agents.
Some extracting agents which have a limited solubility in wa-
ter, are contained in the aqueous solution in a gquantity ran-
ging from 100 to 1,000 ppm. )

Extraction can be carried out in one stage by mixing once or by
mixing repeatedly (multi-stage), each time with a fresh



the solutifon is in the range from25 to 50 percent by weight and is
preferably about 30 percent by weight. It is sufficient for the aqueous
solutions of the extracting agents to contain |less than 20 percent by

wei ght, preferably between 0.05 to 3 percent by weight, of the extracting
agents. Sone extracting agents which have a limted solubility in wa- ter,
are contained in the aqueous solution in a_ quantity ran- ging from 100 to
1,000 ppm Extraction can be carried out in one stage by m xing once or by
m xi ng repeatedly (nulti-stage), each tine with a fresh 6 sol ution of
the exfracting agent (cross-flow extraction) or by multi-stage

contercurrent extraction.. Al though.roomte rature.is preferred it is also
possible to Fﬂﬁu{"ﬁgne?ﬂ%ﬁ iea{#rp#&}ggsaﬂ?ngpﬁ%’?“tserfﬂ'é’l"’aﬁf?ﬁg"tb?ﬁl|‘El‘éobif he
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foll ow ng exanples are given to explain the process of-the invention in
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resin sol ution tartin ut1dn used IS a resin uti on
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fol - | owi ng exasbteRly ivy amcugadistiblaeidni xt ure conposed of et hyl gl ycol
acetate, n-butyl acetate and xylene (terned "EBX solvent” in the follow ng

exanples). This organic solution is
Y The novolak-resin solutions so treated can be directly used for

the preparation of photoresist comp051tlons.

The following examples are given to explain the process of-the
invention in further detail, with regard to the modified sodium
and iron contents of the resin solution.

Examples -
1. The starting solution used is a resin solution comprising 30

percent by weight of novolak resin (termed "resin" in the fol-
lowing examples) in an organic solvent mixture composed of
ethylglycol acetate, n-butyl acetate and xylene (termed "EBX
solvent”" in the following examples). This organic solution is
. contaminated with 2.8 ppm of sodium ions and 1.3 ppm of-iron
/ ions. To separate_the metal ions, the organic resin solution
(0) is subjected, at room temperature, to a single-stage ex-
tractive mixing with an aqueous solution (W) containing the ex-
tracting agent in distilled water, at a phase volume ratio O:W
of 3:1. The results of the extractive treatments using various
inorganic acids as the extracting agents are compiled in the
following Table 1. For comparison, the table also indicates an
extraction under identical conditions, but using pure distilled

water.

To determine the element sodium in the resin solutions a con-
ventional flame atomic absorption is carried out. For this pur-
pose, the samples are diluted with propylene-glycol monome-



contam ndted with 2.8 ppmof sodiumions and 1.3 ppmof iron ions. To
‘separate the nmetal ions, the organic resin solution (0) is subjected, at
roomtenperature , ‘'to a single-stage ex- tractive mxing with an aqueous
-solution (W containing the ex- tracting agent in distilled water, at a
‘phase volune ratio OWof 3:1. The results of the extractive treatnents

usi ng various inorganic acids as the extracting agents are conpiled in the
followi ng Table 1. For conparison, the table also indicates an extraction
under identical conditions, but using pure distilled water. To determ ne
the\gbenent sodiumin the resin solutlons a con- ventional flane atomc
absorption is_ca ed out. For _t the samples are diluted with
propyl ene- gl yEg iﬁglﬁ%ﬁe acetats ¢ g{a 3?“3@3?%&%’7 & n%?ﬂ?%’aelbfl LCRR
measur ement aghandards sofldenpynolcomgentrabiemnt rati on. For the deternination
of iron the sanples are diluted with the sane solvent and subjected to
graphite furnace C ab&or on and enan ckgroun ensati on.
Also in this E%’l’ée%?a RIS T lI?HO\?/rﬁl thARe ‘?a?ﬁ ©5r 8T fre éjcu”?‘e Ao D e
tinme for conpaamsosclveit eanl Bxubjactedgtédgmrephite furnace atomidrajesvinp-

Sol vent Phaseii nveﬁ&rzéaima%emgeound%?gé\l?samhenhlgsgiﬁetﬁs s eCOn-

degree of ExanB raction tent extraction
Exanpl es standards of known congentratloq”ﬂﬁe measuged a¥ the same  time
1.0 0.10 for cé&fparison. 0.02 5 Hydrochloric acid 1.0 0. 09
96. 8 0.02 98.5 ]
_ Table 1
Extracting Agent [ ) Organic Solvent Phase
in water .
. Wt.%|Na content|degree of |Fe con-|degree of
gompaiatlve ppm extractionjtent extraction
xamples 3 ppm 3
Sulfuric acid 11.0 0.10 96.4 - 0.02 98.5
Hydroghlgric acid{1.o0 0.09 96.8 0.02 98.5
- 2.3 17.9 1.0 23.0
U/ 2. The starting solution used is the same resin solution as in

Example 1 showing the same degree of contamination. Extractive
purification is carried out under the same conditions as speci-
fied in Example 1, but using organic extracting agents in the
aqueous phase. The results are compiled in Table 2.



2.3 - 17.9 1.0 23.0 2. The starting solution used is the
sane resin solution as in Exanple 1 show ng the sane degree of
contamnation.: Extractive purification is carried out under the sane
conditions as speci- fied in Exanple 1, but using organic extracting agents

in the agqueous phase. The results are conpiled in Table 2. 8 Table 2
Extracting Agent. Organgc Sol vent Phase in Water W. % Na
content degree of Fe con- degree of ppm extraction tent extraction
% ppm % Acetic acid) 1.0 0.13 95. 4 0. 09
93.1 Gycolic acid 1.0 - 0.05 98. 2 0.03 97.7 Lactic
aci 1.0 0.11 : 96.1 0. 03 97.7 xalic acid
1.0 0.05,p1e 2 98.2 0. 004 99.7 Malonic acid 1.0 0. 09
96. 8 ?E} 98.5 Succinic acid 1.0 0.10 96. 4 0. 05
96.2 1-(+)T, i =320, 828 §=02= S8=5—cre
Ctric acidﬁExtracﬁﬁdg Ageftl] 93.9 OrQaﬁzc SolvemﬁthaEeAscorbﬂ
acid 1.0 §in (W>r 91)8 0.02 98.5 Sallcyllc aci d 1.
0. 34 879008 J3. 8 VI Nyl nos nonlc 0. TT
96. 1 of 005 99. 6 acilfit+¥|¥efRptATY) egg ﬁF Feﬁﬁenré’s%f-c’«’r”e? Pdt ifon
(O of Exanlé/les 1 and 2 is uged ap tPR®start|i 28 b???\gﬁ'he %ﬁr;gctlng
agent is nojv_an agqueous sol u
Acetic acid)* 1.0 0.13 95.4 . 0.09 93.1
Glycolic acid 1.0 0.05 98.2 0.03 97.7
O Lactic acid 1.0 o.12 | 96.1 0.03 97.7
\ Oxalic acid 1.0 0.05 98.2 0.004 . 99.7
. Malonic acid i.0 0.09 96.8 0.02. .98.5
Succinic acid 1.0 0.10 96.4 0.05 96.2
1-(+)Tartaric 1.0 0.20 92.9 | 0.02 . ‘98.5 -
acid .
Citric acid 1.0 0.17 93.9 0.02 98.5
1-Ascorbic acid (1.0 0.23 91.8 0.02 98.5
Salicylic acid 1.0 0.34 87.9 0.08 93.8
Vinylphosphonic 1.0 0.11 96.1 0.005 99.6
acid

)*: Comparative Example

3. The resin solution (0) of Examples 1 and 2 is used as the
starting solution. The extracting agent is now an aqueous solu-
tion (W) contalnlng organic chelating agents..Extraction. is.
carried out in two stages according to the cross-flow process,
in each case at a phase volume ratio O:W of 2.4:1 and at room
temperature. The results are compiled in the following Table 3.

N



tion (W ‘containing organic chel ating agents.
two stages according to the cross-fl ow process,

volume ratio ,("OWof 2.4:1 and at

conpiled in t he fol | owi ng Table 3.
Organi ¢ Sol vent Phase Agent
degree of ppm

0. 09
0.12

0. 07

0.10
0. 16
1, ngyclohexyle 0.023
nedlnltrllote

roomtenp

erature.

Extraction.is.
I n each case at a phase
The results are

9 Table 3 Extracting
in Water W. % Na content degree of Fe con-
ppm Nitrilotriace-

extraction tent extrgc
96. 4 0.02 9
94. 3 0.12
0.13 95. 4

traacetic acid 3, 6-D oxaoct a-

94 %b%t%yl enedi ni -

tion %

0.04
0. 033

96. 9

0.14

carri ed out

.5 tic acid Ethylenedinitri-
90.8 lotetraacetic acid

95.0

trilotetraace- tic acid 4. The starting
solution used is a 30 % concentrati on novolak resin solution in

in

propyl enegly UI MOTTOTEL Ty €q1el ayet at e, COl _tal Mg 2.0 ppmol_ 1T om T oS
and 4.2 ppmol g ons. |[Ex- tfaction is |[cQ¥@RrBdcofelVRRE Basous
sol utions coffEH i 88%eT ilc aci il or acetyllacet one or di et hyl gl yoxi ne.
The-results jare specified '“W&hg ﬁglégﬂég$£1%% Qeé of |Fe con-jdegree of
ppu extractlon tent extraction
% ppm %
Nitrilotriace-~ |0.09 0.10 96.4 0.02 98.5
tic acid
Ethylenedinitri4 0.12 0.16 94.3 0.12 90.8
C lotetraacetic
o acid
nedinitrilote- '
traacetic acid o _
3,6-Dioxaocta- }0.033 0.14 95.0 0.07 94.6
methylenedini-
trilotetraace-
tic acid
4, The starting solution used is a 30 % concentration novolak
resin solution in propyleneglycol monomethylether acetate, con-
taining 2.6 ppm of iron ions and 4.2 ppm of sodium ions. Ex-~
traction is carried out with aqueous solutions containing oxa-
\/ lic acid or acetylacetone or dimethylglyoxime: The results are
/

specified in the following Table 4.

Table 4

Extracting Agent Organic Solvent Phase

in Water
Wt.%|Na content|{degree of |Fe con-|degree of
ppn extraction|tent extraction
% | ppm % '
Oxalic acid 1 0.12 97.1 0.012 99.5
Acetylacetone 1 0.16 96.2 2.1 19.2
Dimethylglyoxime {0.04} 0.5 88.1 0.3 88.5




Tabt e 4 *Extracti ng Agent : Organi c Sol vent Phase in Water

W. % Na content degree of Fe con- degree of ppm extraction tent
extraction ppm Oxalic acid 1 0.12 97.1 0.012

99..5 Acetyl acet one 1 0. 16 96. 2 2.1 19.2

D net hyl glyoxime 0.04 0.5 88.1 0.3 88.5 10 5. The

starting solution (O is a solution of 301°oof novol ak in .
met hyl i sobut yl ket one containing 5.1 ppm of~sodiumions and 3.7 ppm of iron
ions. The extracting agents conprise aqueous solutions (W containing 1 %
by “wei ght or 15 % by weight of oxalic acid. Extraction is carried out in
one\étage at roomtenperature and at a phase volune ratio OWof 3:1. The
re- sults are given in Table 5. Table 5 Extracting Agent

Organi c Solyent Phase in Water W. % Na content degree of Fe con- degree of

ppm extd aghi o - {ﬁﬁfi % . p
% Oxal i c aci”T{I Thie gt%?letlmg s%ﬁ% ) égﬁ solutign of 30_9.‘ 66..§%Jé?llcc
aci d im methydiggbutylketyne containgngi5.1 ppmepf; spdivmeipnsi #3fing
gction (r)\f s@l.i7d pp@n ofX & PaA gEbEs J smgete&tmjaaeﬂneyag%@ d¥mprfieef alfhoghgg 30 %
y weight c t.rati n resi.ng solutions: So lon A w.th EB
sol vent con%%ﬁ%%l?%% 8§H1§¥8%%§Fﬂﬁfﬂbﬁégy welgﬁt or ig'% %y Welgﬁt ©

oxalic acid. Extraction is carried out in one stage at room

temperature and at a phase volume ratio O:W of 3:1. The re-
sults are given in Table 5.

(%
Table 5
Extracting Agent : Organic Solvent Phase
in Water
Wt.%|Na content|degree of |Fe con- degree of
ppm extraction|tent extraction
% | ppm %
Oxalic acid 1 0.08 98.4 0.02 99.5
Oxalic acid 15 0.05 99.0 0.01 99.7
6. The purifying action of solid ion exchangers is determined
U by means of the following 30 % by weight concgntratioﬁ novolak

resin solutions:

Solution A with EBX solvent contains 2.8 ppm of sodium ions
and 1.3 ppm of iron ions.

Solution B with propyleneglycol monomethylether -acetate-
contains 4.1 ppm of sodium ions and 3.1 ppm of iron
ions.

The ion exchanger is stirred into the resin solution at room
temperature and the equilibrium is established with stirring.
The results are compiled in the following Table 6.



and 1.3 ppmof iron ions. Solution B with propyl enegl ycol nononethyl et her
“acetate- contains 4.1 ppmof sodiumions and 3.1 ppmof iron ions. The ion
exchanger is stirréd into the resin solution at roomtenperature and the
equilibriumis established with stirring. The results are conpiled in the

foll ow ng Tabl e 6. Tabl e 6 (Conparative Exanples) Starting Mteri al
Organic Raffinate resin ion g content reduction Fe con-
reducti on sol u- exchanger tent tion

g ppm % ppntom 120 A Anmberl yst 3 0.5

82.1 ; 1.3 0 120 A Nafion 2 0.8 71.4 1.3
0 12U A Lewatit 3 0.6 78. 6 0.9 30.8 120 A
Lewat i t 3 0.8 71.4 0.8 38.5 120 A Lewati t

3 0.7 Tablgs6 0(CompapaBive ExamB8e5)120 B Anberl yst 3 0.7 -
83.0 3. 0- 3.2 120 B Lewatit 3 0.9 78.0

1.7 .. 4 cpnpbactpror-Robm s Hage 1L S A LEVLNaflon

manuf act ur er |BgRe8ing WMSkridly) Lewdtit, manufpct urer odgraicARarFegate
Republic of r many 12 PATENT CYAI M5 1. A process for the preparati or

of novol ak régsTns—avrng—=a

resin|ion Na content|reduction |[Fe con-|reduction
solu-(exchanger tent
tion g ppm % PpPm %
ml
120 A|Amberlyst 3 0.5 82.1 1.3 o

Kv/ 120 A|Nafion 2 0.8 71.4 1.3 0
120 AlLewatit 3 0.6 78.6 0.9 30.8
120 AlLewatit 3 0.8 71.4 0.8 38.5
120 A|Lewatit 3 0.7 75.0 0,8 38.5
120 B|{Amberlyst 3 0.7 - 83.0 3.0 - 32
120 B|Lewatit 3 0.9 78.0 1.7 45.2

(R) amberlyst, manufacturer Rohm + Haas, U.S.A.'
(R)Nafion, manufacturer DuPont, U.S.A.
(R)Lewatit, manufacturer Bayer AG, Fed. Republic of Germany



reduced €ontent of nmetal ions, in which a commercial novol ak resin-is

- dissolved in an organic solvent or solvent mxture in a concentrat:i o

~about 25 to 50 % by weight, and the netal ion content of th MHI‘J sl 'i II
is reduced by bringing the solution once Qp repeatedly into

~aqueous solution of an organic acid,_wherein_ the organic aci d |s a | ow

~mul tifunctional carboxylic acid conp?%gﬁﬂﬁ Eﬁ?ﬁ%§yl hydr oxyl, oxo, ‘am no

or ester groups, vinylphosphonic acid, nitrilo triacetic acid et hyl ene

dinitrilo fetr %Cﬁ{.bpeg%agcet e Cyféﬁifﬂi&meos' ROVBIRR bsisaraiaviag! d

di et hyl ene tri am Ic acld or 3,6, dioxa-octangthylene d|n|trllg

e
t et Maceti ¢ acixeduyced paytent aofc| Beked |-'h°1&$a| Ly Wml A tFRMBPHSHR
aci d i's di ssol athd Tulaiein e RNV iran0brghalt Solieo &9 Sobyent

wei ght. 3. Process as, clainmed in e n b
carryi ng out 61W4¥EH¥FI}Hu?dCEQF?HEFP%ﬁ°n4°f I §§P§§$gﬂ%?%e %ggggt 4
3, V\/ﬂe][ Fl n the a‘zﬂiﬂiﬁﬁ mét:a:nrimeob@mtenn afsh:mgheasimgﬁnb:tmus steduced
cross-fl ow or er-curre tre
 Caherein o ndvbimELpELag Bhel SRt S oBF R BbeatRRY R SofifaLt
PLOCSSS 82 ;:I algwm |mchquenﬁs \wodndi drom Q;f)lalnl ongahlchecgdgamftemil@ Bhe
abou o i 5. used [ I
g°a1/r§$c}}/am '%‘ fs'8 lo%, rra oni c amﬁla Emg}bb&y@’l@drQlé!ld

wherein the or I'S oxalic acl gl ycolic aci
lactic acid, taramptising cawbexyli chgdrexyl, oxo, amino or ester groups,

vinylphosphonic aC}d, nitrilo triacetic ac1d, ethylene
. dinitrilo tetraacetic éqid,' 1,2 cyclohexylene dinitrilo
~ tetraacetic'aCid,'diéthylene triamine pentaacetic acid or
3,6 diqxa-octamethylene-qihitriio tetraacetic acid.

2. Process as claimed in claim 1, wherein the organic acid is
dissolved in water in a concentration of about 0,01 to 20

% by weight.

3. Process as claimed in claim 1, wherein the contact is made
by carrying out a liquid-liquid extraction.

4. Process as claimed in claim 3, wherein the contact is’
carried out in a single-stage or multi-stage cross-flow or

\_ counter-current treatment.

5. Process as claimed in claim 1, wherein a novolak resin
solution of about 30 % by weight is used.

6. Process as claimed in claim 2, wherein a solution of the
organic acid of about 0,05 to 3 % by weight is used.

7. Process as claimed in claim 1, wherein the organic acid is
oxalic acid, malonic acid, glycolic acid, lactic acid,

tartaric acid or citric acid.



