EM K7-21410/ A Fractionation of organic circuit board nmanufacture process
sol utions The gMg&Fedi4{igysention relates to a process for fractionating
organic circuit board manufacture process solutions as set forth in the
preanbl e of claim 1. Many nmanufacturing ahd processing operations give rise
to sol utions which, on the one hand, cannot be directly discharged into the .
sewage system on account of their conposition or toxicity and, on the
ot her, conprise valuable materials whose recovery or recycling is of
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the fllm processing industry is constantly producing chemical-comprising

treatment and wash solutions which have to be worked up prior to any

disposal or recycling.

For instance, DE-A-42 36 713 describes a separation process for
constituents dissolved in a liquid to clean a minimally contaminated
wastewater, i.e., a liquid comprising low proportions of dissolved
constituents, so as to convert the dissolved chemicals and also the solvent
into a recyclable form. This is accomplished by alternating two membrane
filters in a removal or cleaning stage, the first membrane filter being capable
of removing the dissolved constituents under conditions of high throughput
and low concentration and the second membrane filter being designed for
low throUghput and high concentration. This process is used for removing
and recovering photochemicals from wastewaters of a photochemical
treatment bath.

Other sectors likewise employ filtration processes for separating,
concentrating and/or cleaning mixtures.

For instance, the article "Baustein der Weisen" in: Oberfliche + JOT 1979,
No. 7, pages 355-360, describes various applications for ultrafiltration
ranging in the main from the separation of oil/lwater emulsions to the
recirculation of degreasing baths for water and chemical recovery.

‘Furthermore, EP-A-0 521 369 describes apparatus and a process for
recovering glycol-based antifreezes by reverse osmosis, for example to
remove ethylene glycol from a concentrated antifreeze solution.



G her sectors |ikewi se enploy filtration processes for separating,
concentrating and/or cleaning m xtures. For instance, the article "Baustein
der Weisen" in: berflache + JOT 1979, Ne2.7, pages 355-360, describes
various applications for ultrafiltration ranging in the main fromthe
separation of oil/water enulsions to the recircul ati on of degreasi ng baths
for water and chem cal recovery. Furthernore, EP-A-0 521 369 descri bes
apparatus and a process for recovering glycol -based antifreezes by reverse
osnosis, for exanple to renove ethylene glycol froma concentrated
antifreeze sol ution. -2 - No such process is known to date in the sector

% the circui NdaucH prouess f:tsumipam w;@étéyim{tlr\éhgeagfﬁc{fOWﬁl@mti BeaRt ry.
ere aggressi sal vents are frequen us 00 ese .
'ndustries, noveRAIRtang Rusty, o, el semcondictty IRdustydhere agBmssiYs -
especi al | y or gaganic ssolventsnare frequéntlyawsedp foe. eThése iddugtriesd hdwever,
recycled. Hit r | r | g i L Wer e e :

di s%/i | lation g‘? éﬁ%&hﬁﬁr%’p%r a ﬁ%@?%@?&?@ggc% s%@'?ﬁ%ré.e%%a@gr&ﬁfcs
requires a gr &8lutigag- which havejo ha®ither dispesed etor racysledent in ternms of

equi pnrent and safety technol ogy, especially explosion protection neasures.

h ti I . . - P
'n such a Con\f-ﬁ{ﬁe'rt%?%uch process media or solutions were separated by distillation at

high temperatures under reduced pressure. However, this requires a great
deal of energy and an extensive investment in terms of equipment and safety
technology, especially explosion protection measures. in such a conventional
process, the distillation residue is a mixture of resins and fillers, which has to
be disposed of or incinerated.

U.S. Patent 4,786,417 describes an alternative disposal process. It
comprises subjecting a solution containing water-soluble photoresist
materials to an ultrafiltration, recycling the permeate from the ultrafiltration
and exposing the removed photoresist material to electromagnetic radiation
to polymerize the photoresist material for simpler disposal.

This process likewise has the disadvantage that it only recycles the solvent,
which is water in the present case, whereas the dissolved and partly valuable
organic substances are disposed of at relatively large expense.

It is therefore an object of the present invention to provide, specifically for the
circuit board manufacturing sector, a process for fractionating process
solutions and recycling a plurality of their constituents.

This object is achieved by the features of claim 1.

The process of the present invention provides for separation and reuse of
individual constituents of organic circuit board manufacture process solutions
into organic process solvent, water, dissolved substances and undissolved
solids. In the process of the present invention, the separation of the solvent
and of the substances dissolved therein is accomplished by very fine
filtration.



process, the distillation residue is a 'mxture of resins and fillers, which
has to be disposed of or incinerated. U S. Patent 4,786,417 describes an
alternative di sposal process. It conpriseRsubjecting a solution containing
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in this connection, the-process of the present invention has the advantage of
requiring only relatively low capital costs and also of making it possible to
achieve a high energy saving as compared with the earlier distillation

process. This energy saving due to a reduction in the distillation requirement
can be up to over 90%.

Furthermore, recycling of the solvent and of the substances dissolved therein
provides for a distinct saving in the cost of material for circuit board
manufacture.

Lastly, the process of the present invention makes it possible to reduce or
even completely avoid circuit board manufacture waste, which likewise
entails further possible cost savings for the otherwise necessary and also -
owing to the aggressive solvents used in circuit board manufacture in some
instances - costly disposal.

This last point is an important aspect, especially in the present day and age,
where there is an increasing drive toward an ideally ecological and
environmentally benign handling of chemicals.

The very fine filtration of the process of the present invention is
advantageously a microfiltration, an ultrafiltration, a reverse osmosis or a
pervaporation process. The choice among these processes will depend on
the constituents of the particular process solution to be separated.

To increase the efficiency of the filtration, it can be sensible first to remove
any solids or fillers present in the process solution. Such removal can be



-2a - EP 0 608 700 Al describes a process for recovering a liquid dissol ved
in arinse bath. In this process, articles are cleaned in an organic

sol vent. The soil which has passed into sdution is renoved by
mcrofiltration. Furthernore, the Patent Abstract of Japan with Publication
nunber 56161803 describes the treatnent of a resinous organic solution with
a sel ective perneabl e nenbrane which is resistant to organic solvents so as
to concentrate the resin without denaturing it. EP 0532 199 Al descri bes

th | of  di bst f N net hyl lid f
Speci 1 c. conp SRt IR ARGk SR AN EHEn BEre=sss, dnp; Hefle piats 5
The separ at i omethodheeptrifiegationobr totiserpprxesses,nespedially theseésbasediton st
two fractionsgifienéd ﬂ.pHagg %ﬁgf@%xnﬁom“ sing mainly solvent and a
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separation, both the fractions can be at |east partly reused. The process
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recycling of the process sol vem %nd Pf t he stg stancss di ss?l v?d t herei n.
retentate, comprising the dissolved substances and also solvent residues,
can be distilled at low temperatures under reduced pressure to achieve
further purification and more far-reaching recycling.

The distillation temperature should be below the temperature and time
combination which is critical for curing, and temperatures of about 120°C to
about 160°C are preferred. This also determines the level of the reduced
pressure to be employed, which is preferably within the range from about
90,000 to about 50,000 Pa (about 900 to about 500 mbar).

Also, an additional step for removing water from the recovered solvent can
be provided, and it can take the form of an ultrafiltration, a reverse osmosis
or else a pervaporation process. '

The additional removal of water has the advantage that the solvent can then
be further used in the concentrated state or, in the case of a mixture, that it
can be adjusted with greater accuracy.

In addition, the solvents used can be hygroscopic, which can then lead to a
further accumulation of water. In such a case, the additional removal of water
is particularly preferred.

The filtration is advantageously carried out using a membrane which is
resistant to organic solvents. This is necessary especially in the case of
aggressive organic solvents such as, for example, ethyldiglycol or
methylpyrrolidone solutions. Furthermore, the membrane should have a
suitable pore size, which depends on the process medium to be separated,
in order that the separation of dissolved substances and solvent may be
optimized as a result. "



In this connection, the process of the ‘present invention has the advantage
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circuit board manufacturing process.

Examples of process solution which are used are ethyldiglycol-photoresist
solutions from photoresist development; butyldiglycol-photoresist solutions
from photoresist development; y-butyrolactone-photoresist solutions from
photoresist development; N-methylpyrrolidone-resist solutions; and mixtures
from stripping processes and also other solvent-photoresist or solvent-resist
solutions.

It is further possible to recover solvents from cleaning processes in which
organic substances are dissolved in solvents and which are not directly
related to the manufacture of circuit boards.

The organic process solution solvent intended for reuse is preferably
selected from the group consisting of ethyldiglycol (EDG), diethylene glycol
monoethyl ether (molecular weight 134.2 g/mol), butyldiglycol (BDG),
diethylene glycol monobutyl ether (molecular weight 162.23 g/mol); y-
butyrolactone (GBL), dihydro-2(3H)-furanone (molecular weight 86.09 g/mol),
N-methyipyrrolidone (NMP, molecular weight 99.1 g/mol), methoxypropyl
acetate (MPA), propylene glycol methyl ether acetate (molecular weight 132
g/mol) and DY 950 (a product designation of Ciba-Geigy Ag, Basel,
Switzerland, the product mentioned comprising y-butyrolactone and further
additives) and mixtures thereof.



-4 - effected by filtration processes, 'sedi nentati on processes, the baffle
pl ate method, centrifugation or other processes, especially those based on
the difference in mass which is present.-Bwthernore, as an additional step
following the filtration, the concentrated retentate, conprising the
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An embodiment of the-present invention will now be described with reference
to Figure 1.

The organic process solutions to be separated are fed via a line 1 in a first
step into a device 2 for removing undissolved solids or fillers, a
sedimentation device in this case. The sedimentation step removes the bulk
of the undissolved substances.

This is followed by a filtration through a prefilter 3 to remove the remainder of
undissolved substances. In the event that prefilter 3 should be blinded, a
second prefilter 3' is available for alternative use. The choice between
prefilters 3 and 3’ is made through activation of appropriate vaives 16.

Thereafter the solids-free process solution, still comprising the solvent and
the substances dissolved therein, passes into one of two receivers 5 or 6.
Again the choice between these receivers 5 and 6 is controlled by means of
valves. The solution then passes from the corresponding receivers into an
ultrafiltration module 7 where the solution is separated by ultrafiltration.

Ultrafiltration effects a separation into a permeate, which comprises the
solvent and is discharged via line 9, and a retentate, mainly comprising the
concentrated dissolved substances and also residues of solvent. This
retentate is then returned via a line 8 into one of the receivers 5 and 6.

The retentate can then be passed agéin into the ultrafiltration moduie 7, and
the ultrafiltration can be repeated as often as desired.



I n addi tion, the solvents used can be hygroscopic, which can then lead to a
further accumul ation of water. In such a case, the additional renoval of
water is particularly preferred. The filtrfation i s advantageously carried
out using a nenbrane which is resistant to organic solvents. This is
necessary especially in the case of aggressive organic solvents such as,

for exanple, ethyldiglycol or nethyl pyrrolidone solutions. Furthernore, the
menbrane shoul d have a suitable pore size, which depends on the process
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: where the remaining solvent is removed by distillation and the recovered

dissolved substances are obtained. These are discharged via a line 14 and
collected in a collection vessel 17 and are thus available for reuse.
Alternatively, different-fractions from the distillation can likewise be passed
into different collection vessels, so that two or more dissolved substances
can be separated from each or one another as well.

The solvent permeate obtained from the ultrafiltration is passed via a line 9
to a pervaporation module 10 where it is freed from the water present therein
by pervaporation. The pervaporation permeate obtained, which is mainly
water, is then discharged via a line 11. ' '

The pervaporation retentate, comprising the dewatered solvent, is passed via
a line 12 into a line 15, which passes into a collection vessel 18, where the
recovered organic solvent is stored for reuse.

This collection vessel 18 likewise receives - again via line 15 - the pure
solvent obtained following distillation in the distillation device 13, together
with the solvent obtained from the pervaporation process, ready for recycling.

There now follows a description of a specific illustrative embodiment:

To prepare solder resist covers, circuit boards are uniformly coated with
photostructurable resist by curtain coating or by screen printing and dried.
Structuring is by partial UV light irradiation, which causes the irradiated areas
of the coating to polymerize while the nonirradiated areas do not react. The
nonirradiated areas of the coating are soluble in the developer, whereas the
irradiated areas are extremely insoluble and thus survive the development
process intact.



solutions, making it possible to integrate the recovery process directly in
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addi tives) andnofezular aweighicepoty resin, fillers, e.g., taic, barium sulfate, residues of
solvents such as - methoxypropyl acetate and methoxypropanol,
photoinitiators, sensitizers, dyes, thermal curing agent components and other

substances which are largely trade secret.

The concentration of the resin bomponent in the developer solution is mainly
responsible for the development resuit.

The resin content of the solution, which is distilled in the prior art process, is
about 3.5%. Consequently, to recover the solvent, about 95% of the mixture
obtained has to be evaporated in order that 5% of contamination may be
eliminated. And the atmospheric boiling point is above 200°C.

However, owing to the large difference in molecular weight between solvent
and resin, separation by filtration methods is also possible.

The core of the process of the present invention here is an ultrafiltration
module in which the two organic components - resin and solvent - are
separated.

In order for this process to work reliably, the fillers present are first removed,
since they could otherwise block the modules or cause abrasive wear of the
modules. After removal has taken place, the recovered solvent is additionally
at least partially stripped of water, so that no process variations in recycling
are likely due to water uptake. |



-6 - However, it is also possible to use other solutions of coatings or
organi ¢ substances in organic |liquids where use of the process of the
present invention is possible because of -the differences in nolecul ar or
particle size. Further advantages and features of the present invention

wi || be apparent fromthe description of illustrative enbodinents and from
the draw ng, where Fig. 1 shows a schenmatic of apparatus for carrying out
the process of the present invention. An enbodinent of the-present

i nvention w |l now be bed hrefere ce to Fi ure 1. _The organic
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developable resist systems. Similarly, the process can also be used for
regenerating stripping solutions. These are used to get all the resist back off
defectively irradiated boards. Basically the same apparatus is used, but with
other solvents, e.g., N-methylpyrrolidone (NMP), in which the irradiated resist
is at least partly soluble.



Again t these receivers 5 and 6 is controlled by neans of
val ves. The sol ution then passes fromthe corresponding receivers into an

ultrafil mmmmmmwamMV\Mere the sol utitd-is separ at ed by

ultrafil tration effects a separa maate
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of solvent. This retentate is then returned via au"m mu""[m"re of the
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the retentate conprising the dissolved substances, it is then passed from

receiver 5 or 6 to a distillation device 13, mhere the remai ning solvent is
renoved by di stil icharactesizédtihdhatcover ed di ssol ved substances are
obt ai ned. These are discharged via a line 14 and collected in a collection
vessel 17 and are thus available for reuse. Alternatively, different
fractions from t héheisepanatingicomprises|atleast opetvery fins diliration.

2. A process according to claim 1, characterized in that the very fine
filtration comprises microfiltration, ultrafiltration, reverse osmosis or
pervaporation.

3. A process according to claim 1 or 2, characterized in that a solution
comprising undissolved solids is subjected to solids removal before
being separated into at least two fractions.

4. A process according to any one of claims 1 to 3, characterized in that it
further comprises subjecting the concentrated retentate from the very
fine filtration to a distillation at reduced pressure and low temperatures,
preferably about 120°C to about 160°C.

5. A process according to any one of'claims 1 to 4, characterized in that
the process further comprises removing water from the recovered
process solvent.

6. A process according to claim 5, characterized in that the removing of
water is effected by means of ulirafiltration, reverse osmosis or
pervaporation. |

7. A process according to any one of claims 1 to 6, characterized in that
the very fine filtration is carried out using a membrane which is resistant
to the constituents of the process solution and is selected from the

- group consisting of organic, especially asymmetrical organic, polymer
membranes, preferably those composed of polyvinylidene fluoride
(PVDF), polypropylene (PP), polytetrafluoroethylene (PTFE) and/or

et Has Been Replaced
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i Ilustrative ehbodh PEfessTaCordipgrte am aere of slaims t &y s sharaterized o

are uniformy coatthd orghRicPHRICcEsS Sefiitineld! Sepatated uﬁd tﬁé‘rfo Wnn@oﬁééﬁlﬂws@r by
screen printing and drled S Utlf@ﬁn %@éﬂf rtial rrradiation,
whi ch causes the i9rPaRIics0h %&és egﬁ:hs ﬁ't?"?'@%?ﬂ??ﬂéf‘i’% tifants ¢ he
noni rradi ated areas do not react The nonirradi ated areas of the coati ng

hsorubi o and Thug SDEEeReiG B B of il Pl B, Eanisin i iR

the fractions, especlally the solvent fraction, are recirculated.

10. A process according to any one of claims 1 to 9, characterized in that
the process solution is selected from the group consisting of:

(a) ethyldiglycol-photoresist solutions from photoresist development;
(b) butyldiglycol-photoresist solutions from photoresist development;

(c) y-butyrolactone-photoresist solutions from photoresist
development;

(d) N-methylpyrrolidone-resist solutions; and
(e) mixtures from stripping processes.

11. A process according to any one of claims 1 to 10, characterized in that

the solvent of the process solution is selected from the group consisting
of:

ethyldiglycol, diethylene glycol monoethyl ether, butyldiglycol,
diethylene glycol monobutyl ether, y—bdtyrolactone, dihydro-2(3H)-
furanone, N-methylpyrrolidone, methoxypropyl acetate, propylene
glycol methyl ether acetate and DY 950 (product designation of Ciba-
Geigy AG, Basel, Switzerland) and mixtures thereof.

T



-8 - In the devel opment apparatus, a soOlvent is sprayed at a predeterni ned
pressure and tenperature onto the boards, causing the soluble areas to be
washed off. This gives rise to a mixture t#-the solvent - EDG - and
photoresist in the devel opment nmachine. Own ng to the hygroscopy of the
solvent, the EDG | i kew se accunul ates water which becones troubl esone
beyond a critical limt. The dried resist which passes into the sol vent
conprises a high nol ecul ar wei ght epoxy resin, fillers, e.g., talc, barium
sul fate, residues of solvents such as net hoxypropyl acetate and
nethoxypropana%ilshftoinitiators, sensitizers, dyes, thermal curing agent
conponents an substances which are largely trade secret. The
concentration of the resin conponent in the devel oper solution is mainly
responsi bl e for the devel opnent result. The resin content of the solution,
which is distilled in the prior art process, is about 3.5% Consequently,
to recover th Tﬂ?@ ) r i o) :
evapor at ed i nq-(t).'régﬂ)laré;e’ta h%tl 0“ g? g'??r@%rﬁ) E#%&g#aﬁorg@&%‘@%ﬂﬂgﬁg%ﬂﬁnﬁr%%e

at nospheri ¢ bBPPT‘ﬁ&‘W Acture; procRas solyfiens |ky meansyet at deastgone veny fingr ge

di fference i nfiritionulstsp. i Gk PROVERBN of OtHeC Hredéit iritions ARd! Hidseivedly
filtration nmeth q§ is also passgjble. The core of the gr?cgsF of th% q{esent
i nvention her ”6§ aﬁﬁeﬁlpf‘?%ﬁ'ﬁl'?ih?i%ﬂcess solutions are separated, for example by
ultrafiltration, from the organic process solvent, e.g., ethyldiglycol, to permit
their respective reuse. The process of the present invention advantageously
provides for considerable savings in terms of costs of material and energy
and also for a considerable reduction in or even complete avoidance of

waste.



fodul e in which the two organic conponents - resin and solvent - are
-:separated. In order for this process to work reliably, the fillers present
“are first renoved, since they could otherw se bl ock the nodul es or cause
abrasive wear of the nodules. After renoval has taken place, the recovered
solvent is additionally at least partially stripped of water, so that no
process variations in recycling are |ik#8ly due to water uptake. -9- The
concentrated resin solution, which has a resin content of at |east about
30% can then be subjected to a distillatiaon for further concentrating.
After the resin dﬂ?"&?‘?ﬁ’é@aﬁ'ﬁgrﬁﬁ'&‘“aﬂ?ﬂ%@ﬁp'ﬁ‘a‘,‘t"’inf can normal |y be reused.
This neasure dramatically reduces or even conpletely elimnates the energy-
and cost-intensiye distillation process. The process of the present
invention can inpjinciple be used fo all solvent- devel opabl e resi st
systens. Simlarly the‘p%ocess Gan a % be used for regenerating stripping
sol utions. These 0 get &ll :t'he resist back off defectively

i rradi at ed boar ds.|®gasdieat) 99 pa IS is used, but with other

sol vents, e.g., N Vi which the irradiated resi st
is at least partl ~

_ 13 i
{ Distiilation |
i concen-
; fated {1
: solution T
................... 3 1..9
X
< e
- NS AN 11
~1 -
A 40 f
(3-SR E S :
SN : Recovered dissolved
' i ingredients i
""" Recovered organic
eerne QY eeanennd]
\
\
a
'8



New clainms 1. A process for separating an organic circuit board

manuf acture process sol ution conprising at |east one organic solvent into
at <l east two fractions for at |east partial reuse, in which a solution
conpri sing undi ssol ved solids is subject et@0 sol i ds renoval before bei ng
separated into at least two fractions, characterized in that
“ultrafiltration or reverse osnosis is used to effect a first separation
into a first fraction, which mainly conprises the organic solvent, and a
- second fracti onEPvE08 700t ideseribdsca rocess\ferl recdveting eeliquid dissohved inrat

i trafiltrat oninee bt naiscotobess. 156 A et sl piaric sPMEns The
recover ed proceseil whichdras passed/into selutien iscremaveddpy micrpiltration.,
characterized in that it further conprises subjecting the concentrated

: d f ti f the fjrst ti to a distillatiqgn at reduced
Dressure and | oRMTBRReR, ihes PalpRr bR .5 lePaBo i [Rlcalgt, pumber

: 1}_60[ err]C. 3. 56p6180S3 slescrbeslitivy treatment of B reéimm_mcbfg_a'm«eéo_lutimhmmtaeh

- first separatio - : t t he
: con:t [ f ugnts of Q‘?‘ﬁé"‘gﬁéﬁﬁg‘“@%m |9E\Q‘£\‘gﬂ!§§qé2€§e‘%§g®8@?@r{'§§6§%o psc; ds

consi sting of toconcentrate the resin without denaturing it.

EP 0 532 199 A1 describes the removal of dissolved substances from
N-methylpyrrolidone by means of specific composite membranes
manufactured on the basis of silicone.
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otganic, especially asymetrical organicc, polyner menbr anes, preferably
t hose conposed of pol yvinylidene fluoride (PVDF), polypropylene (PP,
pol-ytetrafl uoroethyl ene (PTFE) and/or pol.ygthyl ene (m“'" m

nmenbr anes, especially ceram c or carbon nenbranes, ﬂ ,f'mﬂﬂﬂt]gm
i norgani c menbranes. 4. A process according to any ont df ¢l aMnss

characterized in that the organic process solution is separated into the
followi ng fractions: organic solvent, substances .dissolved therein and

solid ConStitUﬁQ\Ivfgila@s A process according to any one of clains 1 to 4,
characterized he fractions, especially the solvent fraction, are

recircul at ed. . A process accordl ng to any one of claims 1 to 5, _
characterized 1.n tmeplrome&s for separatingl ar i onganus cirelitboart! iramufadteregpricess

i sti f t S
Govel oprent - by iseatn Cofhekieing (CleBls ol chattl SOipoh TRDBE 1Bests i
devel opnent; (c) [éﬂﬁP@uf@Fr at deasingamabtreuee,| i whigh| at sajution daroprising
phot oresi st devel Qmmﬁolvédj)s&meﬁ@yhf?ﬁ%@d d8neoligs’ pé dné%l“tﬁé?&% l?élﬁ%(e)

f tr n es rocess accor any_one
21|>6<“t lrjnrsei t(r)o%n > %{%@B E) ﬁisqq;g;wo fracPons characterized |n that ultrzflltratlon

or reverse osmosis is used to effect a first separation into a first
fraction, which mainly comprises the organic solvent, and a second
fraction, which comprises the dissolved substances, and the first
fraction obtained is subjected to a separating step in the form of
ultrafiltration, reverse osmosis or evaporation to remove water from the
recovered process solvent.

2. A process according to claim 1, characterized in that it further
comprises subjecting the concentrated second fraction from the first
separation to a distillation at reduced pressure and low temperatures,
preferably about 120°C to about 160°C.

3. A process according to claim 1, characterized in that the first separation
is carried out using a membrane which is resistant to the constituents of
the process solution and is selected from the group consisting of
organic, especially asymmetrical organic, polymer membranes,
preferably those composed of polyvinylidene fluoride (PVDF),
polypropylene (PP), polytetrafluoroethylene (PTFE) and/or polyethylene
(PE), and inorganic membranes, especially ceramic or carbon
membranes, and mineral-coated inorganic membranes.

4. A process according to any one of claims 1 to 3, characterized in that
the organic process solution is separated into the following fractions:
organic solvent, substances dissolved therein and solid constituents.

5. A process according to any one of claims 1 to 4, characterized in that
the fractions, especially the solvent fraction, are recirculated.
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the sol vent of the process solution is -sel ected from-the -gr-oup consi sting
of : ethyldiglycol, diethylene glycol nonoethyl ether,

tyldiglycol,
di et hyl ene gl ycol nonobut yl et her,-1y=butyrol aiﬁﬂﬂ}”{,&"ﬁ’_ﬂm‘u
net hyl pyrrol i done, nethoxypropyl acetate and propyle Ly ou lmet her
acetate and mi xtures thereof. s

6. A process according to any one of claims 1 to 5, characterized in that
the process solution is selected from the group consisting of:
(a) ethyldiglycol-photoresist solutions from photoresist development;
(b) Dbutyldiglycol-photoresist solutions from photoresist development;
(c) vy-butyrolactone-photoresist solutions from photoresist

development;

(d) N-methylpyrrolidone resist solutions; and
(e) mixtures from stripping processes.

7. A process according to any one of claims 1 to 6, characterized in that
the solvent of the process solution is selected from the group consisting
of:
ethyldiglycol, diethylene glycol monoethyl ether, butyldiglycol,
diethylene  glycol monobutyl  ether,  y-butyrolactone, N-
methylpyrrolidone, methoxypropyl acetate and propylene glycol methyl
ether acetate and mixtures thereof.
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