- 1 - METHOD AND DEVI CE FOR TREATI NG SUBSTRATES Fi el d of the invention and
prior art [0001] The invention relates to a nethod for treating substrates,
in particular for the production of photovoltaic nodules, and to an
apparatus suitable for carrying out t i §-met hod. [ 0002] In photovoltaic
technol ogy, and in particular PCB technol ogy, resist |ayers are renoved
fromthe correspondi ng substrates by neans of a process solution. This

sometimes invol ves .Hn@DpAIQE)e\ﬁEVﬁ?IIE _ .IQ ' fSrUﬁ@Tﬁﬁ\.TEiSn conbi nati on
with the resist or cont act
during cleaning, lead to froth formation. Such resists are wax-|ike hot
nmelts or thermal inks or polynmers or inks that can be applied by neans of

printers or photolithography and screen printing. The said froth formation

may |ead to interruptions gigid BEtHY RFRHtIGH ahd rf4ppctions of the

I nstall ati ons, under sone circunstances even tO the extent that the process
solution can no | onger be used at all. Froth can al so occur in cases where

t he process bon is . recirculated o rayed.ontq the substrates and
poss, by at WA Theaventorrielaiss . F cndbodBREiERY sheiieg, I PeEBHE: ner
[ 0003] Ant i f ¥@ithe Modd@UnSoffsiotev@thid mclilld, iandstol4h Aggatatud S @idble Fvever,
they are increasingly neeting with disapproval for reasons of cost and

envi r onnent garmpingtad thismetdpdce there is an increase in both the total
organi c carbon (TOC) |oad of the waste water and the chem cal oxygen denmand
(COD) val ue, and consequently the discharge values for the waste water are

exceeded. T[OOl)Z]heEﬁﬁth@EtQ%&%hﬁdﬂ@gy,t Hed lio pdirtngil@f PCBetetahology tdsistr gani ¢

substances Is too high. - 2 - )
layers are removed from the corresponding substrates by means of a
process solution. This sometimes involves using process solutions which
froth or, in combination with the resist or other substances with which they
come into contact during cleaning, lead to froth formation. Such resists are
wax-like hot melts or thermal inks or polymers or inks that can be applied
by means of printers or photolithography and screen printing. The said
froth formation may lead to interruptions in the process or to malfunctions of
the installations, under some circumstances even to the extent that the
process solution can no longer be used at all. Froth can also occur in
cases where the process solution is recirculated or sprayed onto the
substrates and possibly also in a return from a process chamber to a tank

or container.

[0003] Antifrothing agents are used as additives to reduce froth. However,
they are increasingly méeting with disapproval for reasons of cost and
environmental protection, since there is an increase in both the total organic
carbon (TOC) load of the waste water and the chemical oxygen demand
(COD) value, and consequently the discharge values for the waste water
are exceeded. This therefore means that the loading of the water with

organic substances is too high.



Probl em and sol uti on [0004] The invention addresses the probl em of providing
a nethod specified at the begi nning and an apparatus suitable for carrying
it out with which problens of the prior art can be avoided and, in
particular, froth formation in the progess sol ution when renoving resist

| ayers from substrates can be mnimzed. LO0051 This problemis solved by a
nmethod with the features of Cdaim1l and an apparatus wth the features of

G aim7. Advantageous and preferred enbodi nents of the invention are the
subj ect of the further clains Breblameandsiodutied in nore detail bel ow. Sone
of the features enunerated bel ow are only nentioned for the nethod or only
nmentioned for the apparatus. However, irrespective of this, it is intended
that they qoo0#£mley iReddtidro Adwemglqﬁearpdoblemmf amowdmgusa filethasbr di ng of
the clains is nmade the content of the descrl n %{ I.es ?f e{ence
[ 0006] Accoﬁ@ﬁﬁ@eﬁ@ttth% begining and qqapgarg];qﬁ, lg tca[r ls}t%"{ s are
first wett A | e i i 8P u nd then
in a post-s r| ppI %%Igﬁ]osguf(}ﬁésqﬂna%a obge%%fg%@bﬁdt@ %%\%@U{éﬁotrt@ti’tﬁ he
post-stri pﬁomgatzmduhethd?rmoeess ssdlutioronwbeh | stigving cesistailayars frader t he
nodul es or at | east a contai ner under the main stripping nodule. In this
case, at | &4 ?@Wéc@(’i‘ QIMH¥MIZE-pr ovi ded for the post-stripping nodul e,
with at | east two containers being provided for the nmain stripping nodul e.
Process solution is first fed fromthe main stripping nodule directly into
a second cf0@5}ids prablemrisisoliedrbybg raetbiogavitintie %ﬁtlﬂf@ﬁtOf@amdlw at | east

Cont ai nor o aReate v e RrRtRS Gl 2 VAR TRGES A PRIST  ouover

i's i quid- ReREAReptsst the RvBhtiowars Heasabjees of the Rethet Waimissarat atehe li ke
in aregion significantly below the surface level of process solution

| ocat ed i n eéxplained gamorewdelril belaw i Jpme Cﬂeﬁhﬁe@l@tqrﬁﬁﬁﬂ%"‘?ﬁ‘@ﬁﬂ BeWWs | ow
down as po aﬁébc#lffy rﬁﬁe@%ﬁo ﬁtbgerg% holr i mﬁ%ﬁ‘:‘ngar@ %ba?ﬁ'ﬂu% case be

formed by i ar ge c ai ner, that 1% 1

separating Hidwe\?@“relrﬁeﬁp@cﬁ\ll@@lf Hnises ls)intéh@edl ittt taey dahwprdytblmm tqntlteu ded in
the lower region of the wall - 3 - or elsaw v€ |S|nsertded not quite
down to thén®idedoand fe dbesaPRELHS: onl hes WHRRgCAT the F3IMS 18 A9 ] ai ner

in particul @ nd returned into the cycle of
t he process o@ﬂﬁzﬂ?‘?ﬁ&?ﬁ% su s r@%ggr%g%] e? Consequently, it is thus

provided that, in the main stripping nodule, the process solution coIIects
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| qui d- car Iydqng, ﬁ/ﬂﬁriﬁétﬂr%eéé)sé!ﬂﬁoﬁ'lﬁﬁ nfa‘?r'i‘%ﬁ‘iﬂ?ﬁﬁ% nidtRilé Andethehsinla kewi se

filled wth process solution, far as possible wthout froth.
Consequent Ipostptrippirgs rsodule] atnmayaaIaOS beupsssiblei & |do withowt ftheepesin be

remved ther e fgh Featled AU Solioh ddiBesin t ESHEHRT " b the
modules or at least in a container under the main stripping module. In this
case, at least one container is provided for the post-stripping module, with
at least two containers being provided for the main stripping module.
Process solution is first fed from the main stripping module directly info a
second container, in particular by a pipe that is bent or angled at least once.
The second container is substantially separated from the first container of
the main stripping module by a wall in between, which however is liquid-
permeable as a result of clearances, holes, cutouts or the like in a region
significantly below the surface level of process solution located in it. In
particular, the liquid permeability is provided as low down as possible in the
containers. The two containers may in this case be formed by inserting a
wall into a large container, that is to say by separating it. The said
clearances or the like are then either provided in the lower region of the wall



[ 0008] To col l ect the process solution in the main stripping nodul e, under
sone circunstances also in the post-stripping nodule, a kind of pan or the
| i ke may be provided as a collecting pan, with a | owest point fromwhich a
pi pe or other line |leads into the said3container. Such a return pipe can

i ndeed reduce froth formation, or make the froth break down again as far as
possible, as a result of the said bending or its shaping in general. [0009]
In a further refinenment of the invention, it may be provided that froth in
t he second eoelsaithewalbis inserted nphauite dopmoisethe ket dtroresusadtion it, is

noved over a sid | | J Al ' [ % as it
were, into 8 f%gbog{ﬁﬁffgom&ﬁ?ﬁ#%a@ﬁ'ﬁ ﬂg’éiﬁ’ aﬁ%@%s@ d‘éﬁe&f?}}i\ﬁgbiar@ e gﬂ?f or med
in various pewp, ah@Fetbrithinto Hid dyoeohthie prakesd fategettiby the asbstredesi t h
conpressed air or by spraying, in particular spraying with process sol ution
itself. The spraying is regarded as advantageous in particular, since in
this case n i f b I , | so at
| east parti &tolog?j]%%ﬁrdi%%déﬁl\thtg% tflprlgs;gh%v(lj I sﬂ?ég‘?@g& %t @.%h-% %trﬁéyggd??gﬂgpan
there may timenptddessi sdutiore eoleets inbe secondseorgainet iamd frothh i thergbyn t he
surface, the process solution once, again being, renmoyed and _advantageously
returned i nFPr(S’dl‘-'ﬁ@gfangﬁ SIRETSN ‘Pfef??thggﬁi f%eieéfa% r'ﬁ%!%%&%ékﬂ@??r gjﬁcg agai n
by punpi ng. I H&hiYscafryit i fhe firext ontdineeheedatidrng or

t r eat ment n%e%bggéﬁ;%vy e%.c - F?G?B%‘ﬁl}lb?%@gllow betq er control orf t he
nmovenent of likavdsé rifletl witiayprocess soltionc butl asdiar @isnpessibleowitheut frethh pan,

that is to say when ,the froth is ov ver | h egqnd
cont ai ner, éoﬁﬁﬂp%}ﬂyhé?rﬁﬁ?g%gﬁqi'étf%ﬁgaﬁ&rS@?Siér?tﬁadwgwogﬁrﬁhegaﬁsﬁgi p may
be provi dedrenié\ied highe f&&eﬁéma%by?m aflivestirRfof thehwibgtrbteso as to be

| ocated at the height of the liquid level of the process solution or a

little above it. This achieves the effect that only froth is pushed over

dvant ageolOPBTT R LSt B8 Ficbels, sERRETR PR AR HiBRing ARARLERL, o doun
or el i m natgesmertilchmstarmies 180 idthe postystrigpingrmpdulel alkind obpae aghen with
process solution. [00121A nunber of nozzle devices or spré%lﬂgﬁm?ﬁ Vi ces

arranged onlkenErayrie Prvidethas sagllardingRaN. J¥th prowRat aein flovenent
of the frot 0, t I LA : i r rgﬁ% wn t he
froth repeaﬁggl eé/\agﬁ%rA@\%ef%atay\}\gﬁﬁherbﬁgm%g%fﬁal Sﬁéﬁieﬁgééﬂtnﬂ dggﬁot have
to be oper ainededirétuseefrgthgioeattipn esrsmake tivdfroth breakuwlown sgaid\asfiaageous for
t he nmovenent ar]dI t he convgr jon i.ni}o Er ocess sol ution. OOiLS] The

af or ement | oPR¥FIRIE: 8% A FBPY 0?&? $aid bDENIYHRNAPRY ISR such a way t hat
it ends below the surface of the process solution in the second container.
This allows froth formation during feeding into the second contai ner to be
reduced. [0009]In a further refinement of the invention, it may be provided that froth

in the second container, on the surface of process solution located in it, is
moved over a side wall of the container, that is to say is removed as it were,
into a separate froth pan arranged alongside. This may be performed in
various ways, for example with mechanical slides, by blasting with
compressed air or by spraying, in particular spraying with process solution
itself. The spraying is regarded as advantageous in particular, since in this
case not only is the froth as it were mechanically moved but also at least
partially broken down or made to disintegrate. In this froth pan there may
then likewise once again be process solution with froth on the surface, the
process solution once again being removed and advantageously returned
into the first container, particularly advantageously once again by pumping.
Alternatively, a branch to a waste-water discharge line or treatment may be

provided.



[ 0014] A post stripping nodule may be constructed in a way simlar to the
mai n stripping nodule, that is to say for exanple be of approxinmately the
sanme length and al so have a first and a second container for the process
solution used in it. The post stripping-nodule is advantageously of a
shorter and sinpler construction and has only a single container. In this
in turn, the process solution used in the post stripping nodule is
col | ected, advantageously in a way simlar to in the main stripping nodul e,
and then f 6010} To alewdsitesiaatrol Ohthe mpvementrafithedreihpawvae fom gl above

may be provided for t.his. W;th e Sinmplitl ' t
St Y ppi o rsond RS ingd S ol pahRIet i F' 567 Walen L PR thifePR
process solgifdr@nside wall off therselchad eontainer@akind iof heightadpfstattle vezinoai ners of

the main stripping nodule for renewed use there. For thi lﬁ)ur poqséﬁé ei t her
once agai n knd jofj butkhgad fiap May.Be Prevdede Tﬂ'ﬂ%ﬁ‘?@léﬁskﬁc’t‘é{e&a ¢ agjusied

cl earances .qr, .t | t i , | may be
ot ovi ded 1 st S8 to B IBEIRU R et AR TRl IGDEL GOMRIRRESS T i | o
| i kewi se avejlgligrgoif 4 tittle dbavest. i Dinis axhievesdhbe ptfesi thiakonlydodtbligpushed t he

main stripping nodul e apnd in the post strippin ul e, spraying devices or
the |ike fdverfle ﬁ!d&@fé‘{: agdapes BHgWEE?' He qrﬁgeﬁgﬂﬁﬁorg ngl e contai ner,
nanely the first container of the main stripping nodule. The avoi dance of
froth formati on can then concentrate entirely on the process solution in

thi s cont ai[0611]h0Arl alivartageans refitamenteaf theeiventionethadrotbnmgy faledn t he
| ai 5 but al so f t he descrinpti d. th ] : ipdi vi dual
Feat ur es cdie Baokanipsaqof fnauates B8 rolcngh . 893yl W padbuply Vi 1

the form ofg, h lithabroesss seluign enbodi ment of the invention and in other

fields and can constitute advantageous and inherently protectable
enbodi nents for which protection is clained here. The subdivision of the

appl i cation.i i ndi vi I [ S ' - dae e ict the
gener al vaﬁoh?%f/\o?u'ﬁ"ﬁgpls&apé‘?é%t@%%%rhgggme% ﬁ%%e r%gggéi %’?é on of
the drawi ngseHiR®#d BuRIMhay Yearovideddnitse elirettien ofvevenwmntafdhe ifiofist r at ed
schematically in the draw ngs and are expl ai necﬂ( I n ﬁreaFe{ det a'il below. In
t he draw ngewards the froth pan, in order as it were to brea down the froth repeatedly

and move it well. The individual devices then do not have to be operated

with very great pressure, which in turn is advantageous for the movement

and the conversion into process solution.

[0013] The aforementioned return pipe may be advantageously formed in
such a way that it ends below the surface of the process solution in the
second container. This allows froth formation during feeding into the

second container to be reduced.

[0014] A post stripping module may be constructed in a way similar to the
main stripping module, that is to say for example be of approximately the
same length and also have a first and a second container for the process
solution used in it. The post stripping module is advantageously of a
shorter and simpler construction and has only a single container. In this in
turn, the process solution used in the post stripping module is collected,
advantageously in a way similar to in the main stripping module, and then
fed into the container. Once again a return pipe described above may be
provided for this. With the simplified construction of the post stripping
module with only one container, it is possible to return the process solution



Figure 1shows a schematic side illustration of an installation according to
the invention for treating substrates, Figure 2shows a main stripping
nodul e and a post stripping nodul e fromFigure 1 in an enl argenent
with functional illustrations, Figure.8shows a view of the main stripping
nodul e according to Figure 2 in the direction in which the substrates run
through, - 6 - Figure 4shows a plan view of the illustration corresponding
to Figure 3

from there once again into one of the containers of the main stripping

module for renewed use there. For this purpose, either once again a liquid-
permeable wall may be provided or a wall with clearances or the like.
Alternatively, a cascade of the containers may be provided in the post
stripping module, transferring process solution while likewise avoiding froth

formation as far as possible.

[0015] Both in the main stripping module and in the post stripping module,
spraying devices or the like for the process solution may be fed from a
single container, namely the first container of the main stripping module.
The avoidance of froth formation can then concentrate entirely on the

process solution in this container.

[0016] These and other features emerge not only from the claims but also
from the description and the drawings, where the individual features can be
realized in each case by themselves or as a plurality in the form of
subcombinations in an embodiment of the invention and in other fields and
can constitute advantageous and inherently protectable embodiments for
which protection is claimed here. The subdivision of the application into
individual sections and subheadings does not restrict the general validity of

the statements made thereunder.

Brief description of the drawings

[0017]Exemplary embodiments of the invention are ilustrated
schematically in the drawings and are explained in greater detail below. In

the drawings:

Figure 1 shows a schematic side illustration of an installation according
to the invention for treating substrates,

Figure 2 shows a main stripping module and a post stripping module
from Figure 1 in an enlargement with functional iliustrations,

Figure 3 shows a view of the main stripping module according to Figure

2 in the direction in which the substrates run through,



and Figure 5shows a view of an inmmersion bath instead of spray pipes for
the substrates in an alternative main stripping nodule. Detail ed
description of the exenplary enbodi nents [0018]Figure 1 illustrates an
installation 11 according to the invengion for treating substrates 13, the
substrates 13 advantageously being for solar cells for photovoltaic

nodul es. The installation 11 has in a way known per se an entry nodul e 15,
whi ch is adjoined by an etching nodule 17. There, the structures on the
substrat es Higusr 4 opeteivshy plarcwewgef the iliustration coriespondisg taiigwerdason it
does not have to be djsgussed in any further detail. After the etching
nmodul e 17 there is a 31%ew se known rinsing nodule 19. [0019]This is

adj oi ned byFjgur@bn Stdhiowy A¥ieWoRka ilnerbmbathtiasead qf sprae gipes fgener al
above, which'in turn is followed by a post strippi nodul e 23. That in

] L | ppI.Ng.
turn is then fol | onedhBypulistatesra aﬂiﬂﬁ@l”ﬂ@“ﬁ)@@l%ﬂﬂgg‘n& PYYlRg modul e 27 and
an exit nodule 29. Thus, the substrates 13 are treated in a way known per
se in the direction of running through fromleft to right. [0020] The nain
strippi ng nodul e 2Détaeddegeriptionsafithierexemplbdy eanbodiementsunni ng-t hr ough
pat h, upper spray pipes 3la and, below them |ower spray pipes 31b. These
respectively spray process solution 33 onto the substrates 13, which could

al ternat | Ve@éﬁk f@uf%? 1p@ﬁ§t?ét6§darpg{sgaflfaﬁi%m PPcEbng 5 thasnkegiBndescri bed

above, the subs tes 13 are free resi st by the sprayed-on process
sol uti on 33redfintesubstrates hid, sthbssulstrades 3 3t hdvantageeusiy i éer solari n whi ch

t he process lution 33 finally collects., On t a cess
sol ution 3??3‘%9{5& pBQtQ‘VPB?'I‘P "éﬁdzkﬁﬁ] U @,Staélgt'Pﬁﬁqa@g%bséF’Yﬂvel,(ﬁ%n @épavoi ded
or elim nat gdaherdthemBanmRe! s, dgsieR 'ié)QQjoﬁ}fécpwgaBYetﬁlﬁiﬁQ&n@@uié UNPhé@, process
solution 33 1s punmped out of the container 32 ) .

the structures on the substrates 13 are opened by etching, as is also

known, for which reason it does not have to be discussed in any further

detail. After the etching module 17 there is a likewise known rinsing

module 19.

[0019] This is adjoined by a main stripping module 21, as has been
explained in general above, which in turn is followed by a post stripping
module 23. That in turn is then followed by a second rinsing module 25, a
drying module 27 and an exit module 29. Thus, the substrates 13 are
treated in a way known per se in the direction of running through from left to

right.

[0020] The main stripping module 21 has above the substrates 13, or their
running-through path, upper spray pipes 31a and, below them, lower spray
pipes 31b. These respectively spray process solution 33 onto the
substrates 13, which could alternatively also be performed only from one
side. As has been described above, the substrates 13 are freed of resist by
the sprayed-on process solution 33. Underneath the substrates 13 there is
a container 32, in which the process solution 33 finally collects. On the
surface of the process solution 33 there is froth 34, which is, as far as
possible, to be avoided or eliminated in the manner described below. By

means of a pump 36, process solution 33 is pumped out of the container 32



- 7 - and fed again to the spray pipes 3la and 31b, for the renoval of
resist layers fromthe substrates 13. [0021] In the post stripping nodule
23 there are upper spray pipes 38a and | ower spray pipes 38b for the
substrates 13. These serve the purpose7of renoving remains of resist |ayers
fromthe substrates 13, generally no | onger being very great in nunber.
This has the result that only very little or scarcely any froth is produced
in the container 39 under the substrates 13 in the post stripping. podul e
23, so thatand fedigigain tmithe spere pipasoBliaiasd 33b; fore ﬁt@i“?@@'tq{éﬁg'st By means

of a cascade |i 4 u r Ss solution that is substantially
froth-free é&ﬁfsﬁﬁ°mgﬁe§H§§‘r$‘ﬁ§C‘§Ont ai ner 32 al ongsi de the mai nstream nodul e
21. Furthernore, the spray pipes 38a and 38b can be supplied with process

solution 33 by neans of a punp 42. 0022% In the detailed. il gasa;ra i on
accor di ng tE90R1}nbepast strppingmasiie £ hergRIe RPN SPIR:PYSS 13 or

e " a0 et PP Bigk! et RS el SIBERis 81 | MibdkAllortd thdliuipset b ! © 21

of the process s romthe spray pipes 3la and 31b and
feeds it intepnéieg centannerf @Rishyayeranfonr the sebetratesi p8, generadlyro preci se

into a second tank container 49 on the right, As i]lustrate eturn
pi pe 46 myiosaebeﬂmgd’refmﬁ@édﬂ SHERSY- %ﬂ%ﬁﬁ W&feéf'ltﬁ'ﬁ‘f%ﬁwgm Ih“%SFTE ot her

way to fee iy i Scdd 1 tHeScEitbinef B9 tinddr thetsubshatezet®nd tank
cont ai ner 4 c%r?%l?h_ re&éttrll I(l“g’(rm\c/)vith t he fr%th bei ng reduced as nuch_as
possi bl e. Gnetherpbsbtripping etagdute BB peo Amatrdnualiv orly PseeEssesRIUteR 3308 f ace

| evel of the proc solytion 33.. A ternatively,..l whi ch
in many cas E@gse%fé‘)’msﬁg%?%%%%J‘n;éh‘{eqt.sufhﬁe%?qiﬁ@&gﬁa? ace of
the processjssglindthinlg3rbth-fée capchaded dnto tenicontaiierds? talengside the

consi derabl e anount of froth 34, since the froth_formatioa if) I ncr eased
here by t hemaingjieem sasiule @di frurtharaeradhersray RPesutEa pad S8b18AN be  he

container 32, a.first ' 48 | by a separating wall
51. This m@u%@ie[gewlﬁBP@%%%ﬁB‘ft@hb%P%g\gra?]?gdésato%ﬁe'ﬂég%gr a%/i ng wgll 51 ignto
the container 32. In this case, an opening 52 is provided in the | ower
region of the separating wall 51, for ex | e t he .separatin L1 51 not
ext endi ng qlA022] trothe detailed iBstagRN %OP@H&W%‘W 7 it gan b&p%?ﬁqhg%tor

apert ures Oﬁn&%rﬁgéﬁ]?@% an‘n%téé 53 Bf tﬂ%gvhﬁﬁ%q{ﬂv&b@w SRR’ Mr@gsval | 51.

Consequent |y K “cont ai ner and t'he second tank container 49
are connect eelldotingaein 44heThisrcalletisqall df thee pydoegsnsniniion 3Ardisshatgade of

Phrough ¢ nellBEomagPEy PReered andr S foaitnicorh & masPenetrrel % h: “oni v
fﬂcgﬂga][“l P?@gﬁ@%ﬁ%ﬁ%@ﬂ%ﬁé 'Ztg?téée pPécibé tritb@ $6cUndl tahk containéd 40 eant ai ned
the right. As illustrated, the return pipe 46 may be bent or kinked one or
more times or be formed in some other way to feed process solution 33 that
is carried in it into the second tank container 49 froth-free, or with the froth
being reduced as much as possible. One end of the return pipe 46 may
either end near the surface level of the process solution 33. Alternatively, it

may end deeper, which in many cases serves for reducing froth further.

[0023]On the surface of the process solution 33 in the second tank
container 49 there is a considerable amount of froth 34, since the froth
formation is increased here by the fragments of resist detached from the
substrates 13. In the container 32, a first tank container 48 is also formed
by a separating wall 51. This may be performed simply by inserting the
separating wall 51 into the container 32. In this case, an opening 52 is
provided in the lower region of the separating wall 51, for example by the
separating wall 51 not extending quite down to the bottom. Alternatively,



[ 0024] Likew se provided in the post stripping nodule 23, which is
illustrated on an enlarged scale, is a collecting pan 55, which can feed
the process solution 33 into the container 39 in fact in a very sinple
manner. Since scarcely any fragnents o8 -resist are contained here in the
process solution 33, or none at all, froth formation is indeed reduced
considerably. Alternatively, a return pipe 46 may be provided in a way
simlar to in the main stripping nodule 21. |t can be seen, t hat %he process
sol uti on 3pemingse QoAPEItHES Y Rlearanras GOHId (38 she PFY, B, M8 cascade

i 40 i i.ded, | d t ' £h i
froth. reo SRAECYAN P | orbBalit, 88 BIERR EEP e and ey ' <

unused, i ntsechbhe taAkicahtatier329 drbabnnected wagads othenir reeliguidroaimyéngh t he
process solution there. Such a cascade I{',ne

30ma, in.a wa si.tgilfar to the
return |indnamneheARaxcharge 0 Proeeiscsolytion & H‘?IO'I’%/' ‘}'?Eg'seﬁ ﬁ%\f W i nto the
first tank gﬁﬂf%%g%ﬁesfﬁlagléah%gythg% MiRs 652!i6 3k IdWer fafors eTRRChdNK

cont ai ner ure ectional illustratiion through the main
stri ppi ng rnhduwffec thahonlyeuniordamiraied rprabéssh selugon bkt eralitle eth, ihrough is

shown. |t can be seen that froth 34 forned the second tank container 49
is treated Qﬁt“ﬂg'\ﬁéﬂ‘?a'ﬁﬁ L, mesﬁrﬁEFaﬁ%sc@nt?lﬁgFggi s a froth pan 59 al ongsi de
the second tank container 49 to the right, separated by a side wall 50. It

is intended for the froth 34 to be introduced into this froth pan and
br oken dow{p0R4] lkelwisetpmavideddn theopeststrpping induls 28awhish ‘ﬁé‘&ﬁ’tfé’é@éf n. In

order that . as fa as possible, Bty BLA &k iich IaRSRREIRE d@ckhe ri oht

and no proc¥k e second tank container 49,

hei ght - adj ugfi@re 3BUhicheRd cahtiner 3®1n $act insa veoy isiteple MansecaBibes noved up
to such a height that it corresponds approxinmately to the surfojﬁﬁ| | evel of

t he uncont svarcaly@nyrfrraments f yesisharscontanes W@dﬁdg?ﬁﬂc%? & 49.

Only froth i i1y e : £ b 1 ot h pan
59. [ 0027] FoP r?ivﬁﬁﬁé’t%‘te 4"1’ oﬁﬁ“ﬁ?*@?‘%ﬂﬁ'ﬁkg‘%%@%&’%%e‘% et ﬁ?tzﬂlygs 6la
are provi deslternativelpya netute \pige sicomayhise exovides in ef wagvaimilahéo dedlamd t ank
contai ner 49 and froth nozzles 61b near tﬁg E{ dewal | 50 Ioi. tl;}%'billn khead
strip 57. TRakestABpROd8odYle Za) If €AN PESESNHRL INEPTREESR SRRy 24P NYesi gned
for and ser%/&]t%ihgr@grh%g%fp&hmvi ng the froth or even breaking it down.
They are not, however, in any way intended to serve for or be conducive to

produci ng froth. The nozzl es may have round nozzl e openi ngs or el ongated
openi ngs, faor |l e in the manngr ,.of it nozzles, A plu i even a
mul tiplici tliﬁoa‘ﬁfé AYSS| 8sCREC oiﬁ"ﬁle‘ﬁj &h Pé?‘ﬂﬁ‘a‘g't Hhoﬁﬁ?épre{s&éf%‘?/ % ch
reason they,@pgsd %ﬁﬁ%n_r g5 elvhith 1OfrBth-bBeand kabaagtisionegsistilee [ 86@8] These

froth nozzl'es are a directed to the right and obliquely downwards, that
is to say appsexuentielsiilliverpnmugedeinto dhe eantainebR, Malziscld 8% agré even at

a still shallower an They_ spray.. S ' '

pressure asVgr rg?rgghﬁgg PrevEre Sfﬁﬂtfoq{ ﬁ%ﬁ%h Eg’r’“ﬂli l\tgeggﬁ%%f lﬁ%% ﬁemﬁ’?@m t he
surface of 4 RenyP&iRfiBs o 19& yeiuen liRd 46) Hehdesigned doit rstlucimnfrattnett mayto the
right into thefroth pan 59 and already breaks it down aOFEV(\:Ihat’ }]hat isto
say reduceseither lead into the first tank container 48 or, as illustrated, lead Into the

second tank container 49.

[0026]In Figure 3, a sectional illustration through the main stripping module
21 in the direction in which the substrates run through is shown. It can be
seen that froth 34 formed on the second tank container 49 is treated or
moved. For this purpose, there is a froth pan 59 alongside the second tank
container 49 to the right, separated by a side wall 50. It is intended for the
froth 34 to be introduced into this froth pan and broken down, in order that
the process solution 33 can be used again. In order that, as far as
possible, only froth 34 is transported to the right and no process solution 33
runs out of the second tank container 49, a height-adjustable bulkhead strip



[ 0029] Above the froth pan 59 there are third froth nozzles 61c, the
direction of the jet of process solution 33 of which is obliquely downwards
tothe left, to be precise as it were onto the entire surface of the froth
34 in the froth pan 59. This does not_gerve for noving the froth 34 but for
breaking it down, so that it again assunes the form of uncontam nated
process solution 33. Process solution 33 can then be renoved fromthe froth
pan 59 by nmeans of a discharge |ine 62 and a drai nhage punp 63 and,

dependi ng &Y isherosidede Dhis rcasi k=t moweteu {o eu¢marhe@1tﬁhsté@orrﬁspmds

wast ewat er treatnent or e retur into - 0030] To
the left aI%Ql“ﬂ@t‘?lﬁéostg‘écﬁ%})atcﬁﬂﬁvéo%e&?nlé'?co |p§°(ée3ﬁ| ?oégt'c{rhnk

sub- cont ai ngy rﬁ@\ égcohﬁetaﬁk%ht&ﬁé‘rmgmw fieth §-3 is {Henl stilsepdedtethdy a
separati ng vva‘ g an openi ng 52' provided in the |ower region and
has the pr mgtrbmayttdﬁsdhetﬁr@ﬂ'l pan®936, whi ch supplies the spray pipes 3la
and 31b. [0031] In the plan view according to Figure 4, it can be seen how
froth 34 on the surface of the process solution 33 both over the first tank

cont ai ner 4802nfF&Velbovindetreefrond 38aplpeckiy alomgatet fioth morzids Bienaee ds in
the illustration and towards the froth pan 59 by _neans of the froth nozzles

6la and 6lipropidedpas fprayngedevicss 551 tNeorireimer il pvaraitie S8R (RAK 48 and
the second é@g@p&gﬁgaﬁ?fﬁoﬁ le@'éﬂa *ﬁ%gf?ﬁé' i Acgwéuhsotd?pthleeﬁﬁlkﬁéﬁ‘d eis the

previ ously iTst tan sub- cont arated fromthe first

tank cont aigigp 5#8 Thesehtosddsasersiedtfroty noaklesdiEcause tlmanamedemgned hat the
side wall 50 runs over the entlgﬁ vmd,thetg ’rt t?wflrSt an con{alner 48 and
the second ferR0dceRvai therPUHOae SHJBPHBIRENTE T SVEmPTEANI dF PPWA so t he

froth pan 58 o g,% ﬁ&”ﬁgﬁ,@ ':f@ ahg v&é}ﬁm‘iéﬂéﬁ {258 $obdPhe BbRdENGe d.C.

[ 0032] |11 ustated Th anoditication of the illustration from
Fi gure 2 wigrodacimgi froi.r i ﬂmmmmtdm en@yl' haven abihgd hnoagecoperingsr o0B2' wit h

| yt 3 t dt t 46,
Cont | gur at I9ANGRSH cnegunds. 30 sl IeapieBien et s AOEEE " AHRRIRE ¢ ot s
13 are not 4@y %rltn?ﬂagﬂﬁlty Tof‘éﬁbﬁ rfdz‘i@s%s' Provitedebh diingated!diges, for

transporting pat rayed he spray pipes 31, but are taken through
an i mrer si omhichtreagen thelyrarehn@eex:hﬁgrredrt@@smlrpﬁrhkeegad sirngsded.above and

bel ow t he substrates serve the purpose of additionally mxing up the
process solution 33 even during the inmersion, and consequently of

intensifyi oubfﬂ@éé‘eeqiotﬁf néfed raat arndiredied tdeheprght sndgebliquely 65a it
is provided tha either be immersed in the p roce?s solutlon 33 or

el se be pardownwaigs; ﬂ’@i lari@ sgyranpyoxipwkely;in ongndireclion; Has, i1 HbEP%??S even

al so perforgm.a | urge, ?@h ppI i ed
by neans oféi{a fﬁ?ﬁ@%agﬁﬁlﬁp%ha i qU| gﬁ%%nt ai r}'g%&%g pﬁé@?%%é gg reveal s
that the prateighipeesdurele & moresirdesfiné nist, attich deses thel frot a4|fmnn he case
of the post-stripping nodule to the “ggﬁ% ereof , ,which h%ﬁ ve%%(iioes not

necessari | ytheaTacs g@thq@rqg:gg% SOHNe the sgeapd dank coniging ?s not
given here. i iBlthBdrdth SﬁHbﬁ% B Sreblly HedlTRUBUATSRRNNAN#ATY Of DY

spraying is princi thisr spect t he techni cal
|nplenentaimxuayr@dabe@nnot d|ff|cult for a person skilled in the art. The
advantage here is, in particular, that little froth is produced in the
chanber of the main stripping nodule 21. Conbi nations of these techni ques

are al so pofpy28] Above the froth pan 59 there are third froth nozzles 61¢, the direction
of the jet of process solution 33 of which is obliquely downwards to the left,
to be precise as it were onto the entire surface of the froth 34 in the froth
pan 59. This does not serve for moving the froth 34 but for breaking it
down, so that it again assumes the form of uncontaminated process
solution 33. Process solution 33 can then be removed from the froth pan
59 by means of a discharge line 62 and a drainage pump 63 and,
depending on the state or resist content, either be passed on for waste-

water treatment or else be returned into the cycle.



[00341111ustrated here is the application of the invention in individual
process chanbers or nodules in which the substrates are sprayed or i mrersed
in a continuous treatnment bath or inmersion bath. It may, however, also be
advant ageously used in the case of bat{g-w th standi ng waves, so that
wetting can take place over the surface area w thout imersion. An
effective application of the invention may al so be obtained in conbination
with ultrasound. - 12 - Patent clains 1. Method for treating substrates,

i n particul [@030]Fo the Igft cdongside the setondtank goptaiperufBdheimis & frstn one

e N0 S BB AT B VI e B R Sap R 1 O

wetting w to Strates are wth the
process solddg=patidd wall 50nwith B dpeiiig BRI providedlh ¢thalwvdriregionnarad past
stripping nodul e, and process solution collects in containers beneath the
modul es,  wHbBedIravigusly ribpd PsE abnwhichssyprlies 48e SPEY BIRER %%d?fl' and
wher ei n th% ontai ners of different nodul es are separated from one anot her,
wherein the ‘B‘)r‘ocess solution in the nmain stripping nodule is collected in
two containers and first fed directly into a second container, which is

bstanti al | ted fr the first t a b I ' \
i i o per HONBALNAbR FR i AspordbTe iaaeah hEPBoS e oy Bl 34°
si gni fi cantdy yhelGualdiBr e pAfRsk Qo 3PbRAFsTerMeUiofariossitgmern I t,

wherein process solution is renoved fromthe first container and returned
once agai n 4&tamdt beerc fhed secbnd Hanpreondaivef ¢ semaved downwards inthee. 2.

Second contlisERtorvand etk (e eth Pah 50 B AEHAOARAGAS M, ° o

in the mai nysd B BPiNgepREEhE walhs1 Behvps s iies Akit)tahk ebhtairmas bad the reduced
by shaping of the return pipe, in particular with at |east one bend. 3.

Met hod accosationg tankGtentaing 4fhearialsq e seenir Atpihectopnielt there s the
previously described first tank sub-container 48', separated from the first

tank container 48 by the said separating wall 51'. It can be seen that the
side wall 50 runs over the entire width of the first tank container 48 and the
second tank container 49 alongside each other, and similarly also the froth

pan 59. The same applies to the froth nozzles 61a, 61b and 61c.

[0032] lliustrated in Figure 5 is a modification of the illustration from Figure
2 with a main stripping module 21, in which the container 32' with process
solution 33 in it and the return pipe 46' correspond to the configuration from
Figure 2. The modification here is that the substrates 13 are not
transported as it were freely in the air by a roller transporting path and
sprayed by the spray pipes 31, but are taken through an immersion bath
45'. In this case, surge pipes 65a and 65b above and below the substrates
serve the purpose of additionally mixing up the process solution 33 even
during the immersion, and consequently of intensifying the effect of the
treatment. For the upper surge pipes 65a it is provided that they may either
be immersed in the process solution 33 or else be partly immersed and
partly above i, and can then possibly even also perform a spraying
function. The surge pipes 65a and 65b are supplied by means of a pump

36' in the liguid container 32'.



surface | evel of the process solution in the second container. 4. Method
according to one of the preceding clains, wherein froth in the second
contai ner, on the surface of the process solution, is nmoved by spraying
devices over a side wall of the contaifler into a separate froth pan
arranged al ongsi de, wherein disintegrated froth or - 13 - cleaning process
solution is renoved or punped out of the froth pan and returned into the

first container. 5. Method according to Claim4, wherein the froth in th
froth pandi[BQaBb%ggr@r &yeaveas mhadr bieepaneipleuof dheflm?@mbaﬁy '%rw%é?%l gf ©
sprayi ng | | g Hye | th d
converti ng%'f!’Fﬁ?ér:ﬂ h&éer @{;ﬁ%ﬁbé% gf%bnbt}gt étﬁ?@f’ﬁ‘é’gﬁ’é’?g@é{]ﬁ{g‘é pghﬁﬁ%r%?fpt hean

precedi ng alkichshowd@redidespnot eesessarily ihaveftoobe tthe gasst Jhergfpien nodul e

i b St ri pTRGISRUIIEIAGN St SN NEES di Tt NEROP oGP HEAES et bascade.
immersion bath instead of by spraying is known in principle. In this respect,
the technical implementation is also not difficult for a person skilled in the
art. The advantage here is, in particular, that little froth is produced in the
chamber of the main stripping module 21. Combinations of these

techniques are also possible.

[0034]lllustrated here is the application of the invention in individual
process chambers or modules in which the substrates are sprayed or
immersed in a continuous treatment bath or immersion bath. It may,
however, also be advantageously used in the case of baths with standing
waves, so that wetting can take place over the surface area without
immersion. An effective application of the invention may also be obtained

in combination with ultrasound.



7. Apparatus for treating substrates, in particular for the production of
phot ovol tai ¢ nodul es, preferably for carrying out the nmethod according to
one of the preceding clains, wherein a main stripping nodule and a

downst r eam post-stri ppi ng nmodul e are pr&ided for the substrates, with
sprayi ng devices or wetting devices for applying process solution to
substrates in a transporting path through the stripping nodul es, wherein

the main stripping nodule has two G0 g i ers for collecting the process
solution, with process solution bei-u%—ajeg—mﬁo t he second contai ner after

it has been collected, wherein the second container is |largely separated
froma first container by a wall, which is |liquid-perneable as a result of
cl earances or the like in a region significantly bel ow the surface | evel of

process sol ufion M&ﬁap%ri@eét}ngegubépé’@%gﬁrfﬁoﬁ?‘ﬁﬁgélgnifﬁﬂﬁgé’%@%@%{ Pl ppi ng

characterized by a coll ecting vice 0

modul e with a retphotoyaltaic wudutes, eddseinnincoid ensthod it eadist Rgers are
particul ar bel ow a surface | evel of process solutionin it, preferably in

the | ower third. rempyedgrompig: subsirales onaSREWRG O AveHiBg Wi ripAetshe’
return pipe is dashiRadwhRreihqf cLbsirbiea!de MR WA 1L pRAGRSSSIGRI T On
ar by at end. .

flowi ng through, in particu east one Appar at us
according to one figst inFeendimistipping ma@iule badaberiin zepbdiysthppingimogddeyi ces

b th tai in th , trippi. dul whi i
Gi'recti on t ovar dSnd BidhesE ciuien FoletBdAspoAtes: bemsatb AR Masaes,
preferably of boifhesom! at st oNbIoitaingr i Yrbviad fob eddnAnstRflile Tarldhi s si de

region for collecting froth that has noved over a side wall of the
cont ai ner, wher emhearainghet¢aniainersaof different mpdulgsraje depiacated dramrast ed int o

the interior of t [ O, or._breaki ng. do he.froth.l ocat in it as
process sol uti On'a“%&l{er%ﬁg?ejﬁﬁlie BEocCg.sgiS Bﬂpg' '\é\ﬂ'éé ﬁa'Fﬁg"QH"?ﬂ H%OG‘;H?E" 10,
characterized by caledtsteinsit@d behtaingré hamd aires Fed OikddtRN iftor at Secarddst r at es
in the main stripping nodule as a wetting device, in particular also in the

post - st ri ppi ng meantainerwmwbich is substantially peparated fiompiha figkconiaingfmiyr si on
bath into the segqpgy GHMILR I RIuIlHHRUbRESS a result of clearances or holes in
a region significantly below the surface level of process solution
located in it, wherein process solution is removed from the first
container and returned once again into the cycle of the process for
wetting the substrates.

2. Method according to Claim 1, wherein the process solution is fed into
the second container in a return pipe from a collecting device of a flat
form in the main stripping module, wherein preferably froth formation
is reduced by shaping of the return pipe, in particular with at least

one bend.

3. Method according to Claim 2, wherein the return pipe ends below the
surface level of the process solution in the second container.

4. Method according to one of the preceding claims, wherein froth in
the second container, on the surface of the process solution, is
moved by spraying devices over a side wall of the container into a
separate froth pan arranged alongside, wherein disintegrated froth or



12. Apparatus according to Caim1ll, characterized by surge pipes above and
bel ow a runni ng-through path for substrates through the imersion bath for
specifically directed application or wetting with process solution. 13.
Appar atus according to one of the claif®-7 to 12, characterized by a
cascading line froma container for collecting process solution in the
post-stripping nodule into the second contai ner of the main stripping

modul e. cleaning process solution is removed or pumped out of the froth pan

and returned into the first container.

5. Method according to Claim 4, wherein the froth in the froth pan is
also sprayed with process solution from above by means of spraying
devices for breaking down the froth or eliminating the froth and

converting it into process solution.

6. Method according to one of the preceding claims, wherein process
solution from the post stripping module or a container provided there
is directed into the second container in the main stripping module, in

particular is directed via at least one cascade.

7. Apparatus for treating substrates, in particular for the production of
photovoltaic modules, preferably for carrying out the method
according to one of the preceding claims, wherein a main stripping
module and a downstream post-stripping module are provided for
the substrates, with spraying devices or wetting devices for applying
process solution to substrates in a transporting path through the
stripping modules, wherein the main stripping module has two
containers for collecting the process solution, with process solution
being fed into the second container after it has been coliected,
wherein the second container is largely separated from a first
container by a wall, which is liquid-permeable as a result of
clearances or the like in a region significantly below the surface level

of process solution located in it.

8. Apparatus according to Claim 7, characterized by a collecting device
of a flat form in the main stripping module with a return pipe which
leads into the second container, in particular below a surface level of

process solution in it, preferably in the lower third.



10.

11.

12.

13.

-14 -

Apparatus according to Claim 8, wherein the retum pipe is designed
for reducing froth formation of process solution flowing through, in

particular by at least one bend.

Apparatus according to one of the claims 7 to 9, characterized by
spraying devices above the containers in the main stripping module,
which have a spraying direction towards a side region of at least one
of the containers, preferably of both containers, wherein a froth pan
is arranged in this side region for collecting froth that has moved
over a side wall of the container, wherein in particular a further
spraying device is directed into the interior of the froth pan for
breaking down the froth located in it as process solution.

Apparatus according to one of the claims 7 to 10, characterized by
an immersion bath with process solution for the substrates in the
main stripping module as a wetting device, in particular also in the
post-stripping module, wherein preferably an overflow from the

immersion bath into the second container is provided.

Apparatus according to Claim 11, characterized by surge pipes
above and below a running-through path for substrates through the
immersion bath for specifically directed application or wetting with

process solution.

Apparatus according to one of the claims 7 to 12, characterized by a
cascading line from a container for collecting process solution in the
post-stripping module into the second container of the main stripping

module,



