METHOD OF NEUTRALI ZI NG WASTE DEVELOPI NG SCLUTI ON
CONTAI NI NG TETRAALKYLAMVONI UM HYDROXI DE TECHNI CAL

FI ELD 10001) The preset invention relates to a novel
neutralization nmethod for- neutralizing waste
devel opi ng sol ution containing tetraal kyl anmoni um
hydr oxi de (hereinafter referred to as TAAH) after
usi ng TAAH as a devel opi ng sol uti on of photoresist,
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erernafter referred to as photo
- st-derived or ' rY).. [ I by usi ng
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car bon di oxi d -&%@Eﬁgég%%9¥ I%}ﬁgPﬁzggresent

invention relates to a neutralization nethod, capable

of preventing bl ocking due to deposition of
gﬁotqgesh§t.derived organic matter in a reaction tank
TRREN feutr&iPzi ng waste devel opi ng sol ution :

contai ning TAAH, and capabl e of effectively renoving

phot b¥¥&li!st -i ncl uded in the waste devel opi ng sol ution

because of high_filterability of the

phot Bregirseafér ivedbtyniicd arett 6F deposited at

neutralizati on. BACKGROUND ART
neutralization method for neutralizing waste developing
solution containing tetraalkylammonium hydroxide
(hereinafter referred to as TARH) after using TAAH as a
developing solution of photoresist, in which an organic
matter derived from the photoresist (hereinafter referred
to as photoresist-derived organic matter) is dissolved, by
using carbon dioxide gas. Specifically, the present
invention relates to a neutralization method, capable of
preventing blocking due to deposition of photoresist-
derived organic matter in a reaction tank when neutralizing
waste developing solution containing TAAH, and capable of
effectively removing photoresist inciuded in the waste
developing solution because of high filterability of the

photoresist-derived organic matter deposited at

neutralization.

BACKGROUND ART

[C002]



[ 0002] I n manufacture processes of

sem conductor/liquid crystal, in case of formng a
~pattern on a substrate such as wafer and gl ass;

negative or positive photoresist is appliedt a

nmetallic |ayer forned on the substrate surface,

foll owed by exposing it via photomask for formng the

pattern, and after devel opi ng uncured portion or

cured .portion with a devel oping solution, the

abov & et [GiTedRePAPFFE§ Ry SE1SGBRE R0 iR ng

to formthe pattern. Wth the-increase in integration
CEVSh2 s em diftifc Pér LaRE *he IRKE STt OPseseveyigafe such

restricted that inpurity, especially netallic ion and .
apheafekeand Jlemt artAAE B | 9F clienitddrsPrhptondml 9t Ke

used during the manufacture process of ‘the
apphiedntuct oretafhécet oyer Hodestelospithg sobsitiaore

mai nly conprising TAAH, which is an alkaline fluid
spotacent 8¢ hiowgpdmetyakkpesion, 1§ svisi débyoused fav theming

phot ol i t hography process. Especially, recent increase
the wekteen ofambruftact deee bbpSem wondedt ppstamd dit quired

crystals results in increased consunption of the
. pdevebopwigh soldivieGnpisg shatf thischargenofrewast € oned
devel opi ng sol ution containing TAAH is al so
meAaleasetaydHU03]subiect ta thehpastto trhemaboyepyasde .
~devel opi ng sol uti on contai ning TAAE has been rendered
wharnkessihyrasubld anYknowniehfdbentsdieahiBhtot Oand the
di spose. For the purpose of

like, it is severely restricted that impurity, especially
metallic ion and the like, is contaminated in chemicals and
the like used during the manufaciure process of the
semiconductor. Therefore, a develcoping solution mainly
comprising TRAH, which is én alkaline fluid not containing
metallic ion, is Qidely used in the photolitﬁography
proceés. Especially, recent increase in volume of
manufacture of semiconducters and ligquid crystais‘results
in increased consumption of the developing solufion, 50
that.discharge cf waste developing solution containing TAZH
is also increased.

[CCO3])

In the past, the above waste developing solution
containing TABRH has been rendered harmless by a publiciy—

known effluent treatment to dispose. For tChe purpose of



effective utilization of resources, a regenerative
nmet hod for a waste devel opi ng sol uti on contai ni ng
TAAH has been proposed, in which TAAH is coll ected
fromthe above waste devel opi ng solution, purified
and reused. For instance, there is proposed a nethod
i ncluding a neutralization process, wherein spent
TAAH aqueous sol ution, in which TAM concentration is
concentrated to 10 mass% or higher, is neutralized to

ffavetptk oft 10 2@k 1 bRSS T bye SuBgis] SUeBgaBe£a¥ PON method
di oxi de gas and photoresist-derived organic matter is

rdepasikhets @waparali 001 Pf 0SeSHrtehar ayNTAR® has been
phot or esi st-derived organic matter deposited during

deigonedt r &l i\aaldronrRE0CeSS 1 feBRRAIALA: nANGL & waste
electrofytlc process, wherein the solution obtalned
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cont al ni y carpoon di oxi as shown i
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f(ﬁ, q% %QﬂT ess, erein e
photoresist~derived organic métter deposited during the
neutrai zatlon process is separated; and an electrelyvtic
process, wherein the solution obiained in the separatioh
- pProcess is eleétrolyzed to generate TAAH (ﬁefez To Patent
rDocuﬁent .

[0004]

In the neutralization of the waste develcoping solution
cohtaininé TAAH by carbon dioxide gas, as shown in the
following eguations 1 and 2, carbonaﬁe and bicarbonate of
TRBH are generzted ﬁo'lower—tﬁe ratio of TAAH fof
dissolving the photoresist-derived Qrganic matter. Then,
the photoresist-derived organic matteffin the waste
developing scluticn becemes less soluble and is deposited,

so that it is possible to remove the deposit by cperation



[ 0005] The above regenerative nethod can renove

phot ores stderived organic nmatter, i.e. major

impurity, by easy' operation such as filtration.

Especially in case of using carbon di okide gas as an

acid for neutralization, incorporated inpurities such

as netallic ion, which becones a problemin the

manuf act ure process of sem conductor, are |owered, so

that this regenerative nmethod of waste devel opi ng
seehub k ofni contdioni.ng TAM is industrially favorable.

[ Pat ent Docunent 1] Japanese Patent No. 3110513

Pt SERLBURE O ok WYENTI ON PROBLEM TO BE SOLVED BY THE

I NVENTI ON [ 0006] However, in the neutralization

Proceegn@f. vasl 8- develepidg, sol utl on cont aliing ; Tak,

by carbon di oxi de gas to deposit photoresist

or gankgx MR €f 8%, anchrmurst y raan-qeutr alﬁﬂagq\%s%

sinmply by 1njecting carbon di oxide gas into
devekgpifig solution, the

The abcve regenerative method can remcve photoregist-
derived crganic matter, 1i.e. n@jpr impurity, by easy’
operation such as filtration. Especiaily_in case of using
carbon dioxide gas as an acid for neutralization{
incorporated impurities sucﬁ as metalliic ion, which becomes
a problém in the maﬁufacture process of semiconductor, are
lowered, so that this regenerative méthed'of waste
developing scolution centalning TAAH is industrially
favorable.

[Patent Document 1! Japanese Patent No. 3110513

DISCLOSURE OF INVENfION
PROBLEﬁ TC BE SOLVED BY THE INVENTION

1000567

However, in the neutralization process of waste
developing solution containing TAAH by carbon dicxide gas
to deposit photoresist-derived organic matter as an
impurity, when neutralizing simply-by injecting carbon

dicxide gas intoc The waste developing sclution, the



- deposited photores st.-derived organic matter is
hi ghly. adhesi ve, and adheres to at inner wall of the
reaction tank or inside of piping connecting '
thereto., often causing these to bl ock. Al so, as
anot her problem filterability in the renoving
process is extrenely deteriorated and operating
efficiency is | owered since the above deposited
phot oresi st-derived organic matter is particulate. In
dagdE i T oh, pibAAkeiss sdadgeirads ogigaoeci katsexr is highly
strongly-al kaline and highly |ipid soluble, so that
adhektase drnl waklkireg to eat nenterofvaf heobl deked:guitpiongtank
becones a problens for operation.- MEANS FOR SOLVI NG
oFHER PREBLEM{i@004] connecilhey phesent, i ayest ars:diave these
further studied to attain the above purpose. As a
doesUbtk. t heshol hewhmg-naer erbousd, | pi Taseraflity in the
neutralization byaddi ng carbon di oxi de gas to a waste
- /AeMel 0PI NG &l UtiisORx € Ofk &l i gt tr@lhraak kyk aAmai Wi ng
hydroxi de with pH of 13 or nore, in which
SHOLOL£S) stderded 0L gant coBtdRivd siegbssobaed: (1)
phot oresi st m deri ved organic matter starts deposition

Ahen Lhes ahave waste developing sal yhi-enchasepH &

around 13, and deposition is conpleted for the nost

% whe ﬁ;gﬁ solqitianshs furdder: neutrabhzed-1 0. have
a%‘ﬁ%r&gf%n 1T, 5, aJngd(‘z) g8
and highly lipid soluble, so that increase ir washing

treatment of the blocked piping becomes a problems for

operaticn.’

MEANS FOR SOLVING THE PROELEM

[0007]

The presenti inventors have further studied to attain
the above purpose. As a result, the fcllowing were found
in éase of neutralization by adding carbon dicoxide gas to a
waste develeping solution containing tetraalkylammonium
hydroxide-with pH of 13 or mbre, in‘which photoresist-
derived organic matter is dissolved: {l) photoresist-
derived organic matter staris deposition when the above
waste developing solution has pH of arcund 13, and
depésition is compléted for the most part when the sclutien

igs further neutralized to have pH of around 11.5, and (2}



deposition of the photoresist-derived organic matter
is especially remarkabl e when pH of the above waste
devel oping solution is within a range of between 13
and 12. Consequently, it was found that it is
possible to forma floc with large particle size and
to obtain the deposited photoresist-derived organic

matter having extremely high filterability when an :
AeBRBUNODT Har bOR dvBXTUE Uas &ided “fo RBUTTHT | 26 1FE 1°
o sBPOYE: Y@st Endenal0ping s altd on i tdhdid efastche dabeveping

specified range is controlled to 0.15 L/hr or_Iless

sopetidnnofe ofitbéraalky|%hisni ubh hytRoxide i’ thend 12
CoM@gﬁﬁéﬁQf Jopfn%a§0| ﬂg1ﬁﬁ$@ pH 9% ss%b§9’ﬂ5 WSy a

con that the photoresist-derived organic matter
f1bs withn lhirgk menvialleeffizs emry for obhelmdéhei dgposited

end [V A P S0 ool B AR i
£1 ptptagi Bnd, teed ide dnvenmost @fdftect idiexiey, gandadame to
ne%gﬁ%fggéégﬁetg%o%ge%gg%gr1éﬂgféghgﬁig>d%l&ﬁ“%ith pH of
the above specified range 1is controlled to 0.15 L/hr or
less pér 1 mole of tetraalkylammonium hydroxide in the
waste developing solution with pH of 13. Also, it was
confirmed that the photoresist—dérived organic matter is.
deposited in a fashion similar to recrystallization in this
opeération, resulting in high removal efficiency for the
organic :mattér. in_ addition, the inventors surprisingly
found that the above deposit has low adhesion, so that it
is possible to prevent blocking of the'biping and the like
in a most effective way, and came to cbmpléte the present

invention based on the findings.

[0008]

In a first aspect, the present discleosure 1s a method
of neutralizing waste developing solution containing
tetraalkylammonium hydroxide comprising steps of:

adding carbon dioxide gas to a waste developing



[ 0008] In a first aspect, the present

di scl osure is a nethod of neutralizing waste

~devel opi ng sol ution containing tetraal kyl anmoni um

hydr oxi de conprising steps of: adding carbon di oxide

gas to a waste devel oping solution containing

t et raal kyl anmoni um hydroxi de with pH of 13 or nore,

in which a photoresist-derived organic nmatter is
sodissohvedntanding Letpradtvvalangiong wh&v@geréde with pH of

devel opi ng sol uti ont.aj.nj tet : a Lum
i e LR S e (O
isadiapounédpfamar bon di oxi de gas, added to said waste

develoging.solut%on mhiLe %g tﬁereof ch nges from13 .

to TOUFRLEOMYT of fRd"E60. PEVEMRPIEY 1S8dE P8P g9

te0bah ek aahkyh amronidydr exitde ipx theomstal.5 or less,
devel opi ng sol-ution when pH thereof is 13.

wherein: ) 4

an amcunt of carbﬁn dioxide gas, added to said waste
developing solution while pH therecf changes from 13 to 12,
is controlled +to 0.15 L/hr or less per 1 mole of
tetraalkylammonium  hydroxide in  the waste devéloping
solutidn when pH thereof is 13.

[0009] _

In a second aspect, the presént disclosure is a method
of neutralizing waste developing solution containing
tetraalkylammonium hydroxidé comprising steps of:

adding carbon dioxide gés tec a waste developing
solution containing tetréalkylammbnium hydroxide with pH of
over 13.7, 1in which a photoresist—derived organip matfer is
dissolved, and

neutralizing the waste developing soluticn containing
tetraalkylammonium hydroxide until pH becomes 11.5 or less,
-.wherein:

a first neutralization, in which pH of the waste
developing solution becomes any pH within a range of 13 or



[ 0009] In a second aspect, the present

di scl osure is a nethod of neutralizing waste
devel opi ng sol ution containing tetraal kyl anmoni um
hydr oxi de conpri sing steps of: addi ng car bon

di oxi de gas to a waste devel oping sol ution containing
t et raal kyl anmoni um hydroxide with pH of over 13.7, in

whi ch a ghotoresist-derived organic matter is |
mogiessie? véd; Tamd  1essnedbfald zPREOR e NRESTE L 4&dbE Opi RgteT

p3QliHEhgn (gontaiping et r agl kyl amronium dydrpxi de
© un%ﬁﬁ gHF%gcones 11ﬁ% or Ié%%, mheﬂ%in: a first separate
repettiral tzakiomndn- which pH of the waste devel oping -

SO'g%ioghge%gﬁﬁﬁgpynegt%giyégtﬁxLan%% Ogm%gngr(ﬁf carbon
dioxide gas, addéd to said waste developing solution while
pH thereof changeé from 13 to: 12, is controlled. to 0.15
L/hr or less per 1 mole of tetraalkylammonium hydroxide in
the waste developing solution when pH thereof is 13.

In a third aspect, there is provided a method of
'neutralizing waste developing solution corntaining
tetraalkylammonium hydroxide comprising steps of: adding
carbon.r dioxide 'gas . to ,a' waste developing solution
containing tetraélkylammonium hydroxide with pH of over
13.7, in which a photoresist-derived organic matter 1is
dissolved, énd neutralizing the waste developing soclution
containing tetraalkylammoniﬁm_ hydroxide until pH  becomes
11.5 or less, wherein: a rate df adding carbon dioxide gas
is changed between a first neutralization, 1in which pH of
the waSte developing solution becomes any pi ﬁithin a range
of 13 to 13.7, and a second neutralization after obtaining
pE within the range, :ih the second neutralization, ' an
amount - of carbon dioxide gas, added Vto said waste
developing solution while pH thereof is 1in a range within
13 to 12, is controllied to 0.15 L/hr or less per 1 mole of
tetraalkylammoniumi hydroxide in the waste de%eloping
solution when pH thereof is 13, and an amount of carbon
dioxide gas added in the first neutralization per unit of
time is larger than the amount of carbon dioxide gas added

in the second neutralization.



nore to 13.7 or less, and a second neutralization
after obtaining pHwthin the range are perforned in
separate reaction tanks, and in the second
neutralization, an anount of carbon di oxi de gas,
added to said waste devel opi ng solution while pH
~ thereof changes from13 to 12, is controlled to 0.15
L/ hr or less per 1 nole of tetraal kyl ammoni um
EFﬁ@G?%x@@eTﬁﬁliﬁﬁﬁNﬁ§§Pb devel opi ng sol uti on when pH
therggipjs 13. In a third aspect, there is
provi ded a method of neutralizing waste devel opi ng
sol atfondicont &b nkthg m@pﬁaaﬂkyﬁbh%nm%WWd%xitg@ present
in% 20 rilosl ng, tSt SRS Spf :ss%_%qleng £6ar ngmdl £XI %&aﬁﬂftﬁu Alarge
wast e %eve*oplng ol Ut on cont ai ni ng
patret caal kykanmodi um hgroxitdes whhdt gkt s6fs tower 11807 origanic
whi ch a photoresist-derived organic matter-is. -
mafitgEol 98ACHANA RBATT bl MY HAP ¢ Fa. WG dEul ol g rapility
cafolut ik agantal nitg regtoraal Kyl ammpnisymohydiexiedeficiently
unt i | EH‘becones 11.5 or |l ess, wherein: a.reuii%a
TeRAUP n§ e aPBBROBF HkP Helgas s THENYEd THdt et e 1 R§Comes
a NEHLEal zati ORpol NeYBECh PHOf thecwast eatlevel apitiGalize
solution becones any pHwithin a range of 13 to 13.7,
reantdiansecohtbmeuthal i Zvondapeeit obeai nidty pRLGELARnand
he r Ln._the .se d ne [ Lon; .ap,a ;
o AT b oa A b 05 oo RaY aded & o w2l o aast o Gengl oatay it of
theol wtibangwhi leeecph t herceofits im aimdngertethiyn $3feo and
_ %2,,is controlled to 0.15 L/hr or less per 1 nole of
eTE&EF8AF kyl anmoni um hydroxi de in the waste devel opi ng
sol uppon; when pH thereof is 13, and an anount of
car bon di oxi de gas added in the first neutralization
perFuntienf Ry melfpimogerthehadrEheanbimt 1 o1 - At bdrt
~di oxi de gas added in the second neutralization.
EFFECTS OF THE | NVENT! ON [ 0010] According to the
neutralization nmethod of the present invention, it is
‘possible to forma floc with large particle size and
to deposit a photoresist-derived organic natter, so
that deposit having extrenmely high filterability can
be obtained. Therefore, it is possible to efficiently
renove the photoresist-derived organic matter which
beconmes a problemin the electrolytic process after.
neutralize reaction. Al so, the above deposit has | ow
adhesion and rarely adheres to piping, so that there
is no blocking of the piping, etc., and it is
industrially safe and efficient. '

8a



[0011] Further, by performng the first
"neutralization, in which pH of the waste developlng
sol uti on beconmes any pH wthin a range of 13 or nore
to 13.7 or less, :and the .second neutralization after
obtaining pHw thin the range in separate reaction
tanks, each of the neutralizations can be done in
paral l el . Consequently, it results in shortening
operation tine in the neutralizations, which is
whiduspr i @ 1vheehbisebentve BRIy BESCREPT| ¥N:esTHRy pE
DRAW NGS [ 0012]
within a range of 13 or more to 13.7 or less, and the
seccnd neutrailzatlon after obLalnlnc pH within the range
-in separate reaction tanks, each of the neutralizations can
be done in parallel. Conseguently, 1f resuits in
shortening operatiocn time in the neutralizations, which is

industrially efficient.

BRIEEF DESCRiPTEON_OF THE DRAWINGé

[0012]

FIG. 1 is a schematic view showing a preferable
ambodiment in the preseni invention, 1n which the first
.nheutralization reaction and second neut;aiizatién reacition

are performed in separate reaction tanks.

BEST MODE FOR WORKING THE IN&ENTION
[0013]
l(Waste Develcoping SblUtion Containing TAAE with
Dissolved Photoresistfderived Ofganic Matter)
Waste developing sdlution containiﬁg TARH in which
photoresist—derived organic matter is-dissolved, used in
the present invention (hereinafter simply referred to as’

waste developing solution conba*nlng TARH) wiil be

described in detail. In the present inventiocn, a specific



FIG 1 is a schematic view show ng a preferable
enbodi nent in the present invention, in which the
first neutralization reaction and second
neutralization reaction are perfornmed in separate
reacti on tanks. BEST MODE FOR WORKI NG THE | NVENTI ON

[0013] - (Wast e Devel opi ng Sol uti on Contai ni ng
TAPIR wi th Di ssol ved Phot oresi st-derived Organic
Matter) - Wast e devel opi ng sol uti on cont aini ng

AR 1len oWhir£hy phot ahesi st - der FaredRNnganbei MRt §droxide,

i s--dissolved used in the present invention

{d8:ei-Rah L8koSi P Y k8L a)aé ,e_dtlt %@rﬁasfo%ita_ﬁmgﬁi’&k O Gxc5 de

sol'ution containing TAAH) will be déscribed in

Qﬂ %ialtrag%zlcgﬂ&%rﬁﬁﬁs ﬁgltirés}@i/c%l.t | ARon ‘F’ipf_? Cékgdvce TAAH,

exanpl e may 1 nclude tetranethyl anmoni um

A i ; i iu i . L
R R A
hydroxi.de. t he TAAH, _ t.et.r.anet hyl anmoni um
Tycho e EaheRS i &1 PAbTSP the P Laa 1 SOu daryetor
used as a devel opi ng solution in sem conductor

SCtareFprocess.

[0014]

TAAH concentrztion in ihe.waste developing sdlution
‘containing TAAH used'in the neutralization method of thé,
present invention is not particularly iiﬁited, and it is
possible 'to use waste developing solution-having various
TAAH concentrétions, TAAE concentration in the waste
developing scliutlion discharged during the sémiconductor
manufacture process is normally around 1% or less. TFor a
purpose to perform an industrially efficient neutralization
of the waste developing sclution containing TARH and to
reduce transportation costs of the-waste‘déveloping
soluﬁi@n} it is preférable to concentrate the waste
developing solution containing TRARH for incpeasing content
rate of TAAH. Wﬁen TAAH concentration in the waste
developing sclution containing T is too low, disposal
costs inciuding Transportation costsrés mentioned above may
be increased, and when it 1s too high, disposal costs for

concentration procedure beccme high, so that TAAH

- 10 -



[ 0014] TAAH concentration in the waste

devel opi ng sol ution -containing TAAE used in the
neutralization nmethod of the present invention is not
particularly limted; and-it is possible to use Waste
devel opi ng sol ution having. various TAAH
concentrations. TAAH concentration in e waste
devel opi ng sol ution di scharged during the
sem conduct or manufacture process is normally around
. dfcehthesson Far mier paseet @=peTdmiiy ap 1undyst &ddldiving
efficient neutralization of the waste devel oping -
mytiisogr@pémmi ng FAAEpangs4®. reduce transportation
costs of thewaste devel oping solution, it is
prefepabke to concentrate the waste devel opi ng

sol ution containing TAAE for increasing content rate
of TAAH, -WaeD LAAH %%@a,&{ﬁ&@&m&nh%o%é;ﬁng TAAH,
~developing solution containing TAAE I's too | ow,
ﬂ%%%'%%&%M#%%ﬁ@%%%ﬁ&%ﬁ?ﬁé%ve
enti oned above may be increased, and wheh 11 is 100

i ' C f c en ti.qQn .procedur e

I@%ntghﬁgﬁr?%rof%}%e_&kg PRg _fﬁea, nji%n B9 raxﬁg? hoef 13

econe o concentration

wast.e devel opj ng. sql ution cont aini -, TARR i s
O arer Soror Tl ang heds, SRobiste ™ 7o or the

wast e ﬂ§¥ | opi ng sol ution containing TAAH, in which
cont et zte of TAAH is increased by the above
concentration procedure and the like, is in a rapge
of 19% GRE5EGEh G 1% Seoa P ANGe of ViR GoRRYEINE
4§£%%6¥hotoresistmderived organic matter is alsc dissclved.
A.cqngentration.of the above photoresist-derived orgénic
matter differs depending on amount‘of dissolution of the
photoresist-derived organic mattér after development and’
solubility of the photoresist“derived-o:ganic'matter in the
TARH concentration after the above-mentioned concentration
procedure. In . the neutfaliiation method ©f the present
'inventioh, high=r concentration of the photoresist~derived
-organic matter, dissolved‘in the waste devéloping sclution
containing TAAH for neutralization reaction, resulis in
highef removal efficiency of the organic matter, so that
higher concentration is effective.
| [0C17]

The concentration of the photoresist-derived organic

matter dissolved in the above waste developing solution

- 11 -



In the above waste devel opi ng sol ution contai ning .
TAAH, photoresi st-derived organic matter is also
di ssol ved. A concentration of the above
phot oresi st-derived organic matter differs depending
on anmount of dissolution of the photoresist-derived
organic matter after devel opnent andsO ubility of the
phot oresi st-derived organic matter in the TAAH
concentration after the above-nenti oned concentration
cehosedine. TAAN tiketBedt faldeazald-an nombheds ofs the or so in
present invention, higher concentration of the
Rk os eSt@! -iderhvedsstOrgaR G IR 8h1udi S8 AUMRY ihAng
the waste devel opi ng sol ution containing TAAH for
TAGHT 8k izAtdon 1heaeki Shhal @S tdnkRaREgheryramyale,
efficiency of the organic matter, so that higher,
Sanpeptrabisgn Ly effeatiney k00 faste devi®oin
concentration of the photoresist-derived orggnlg

: i e; pi , -
B bt o or a1 g TAR e Tng fopeuedh Mhuhden

ol ution ~contai reds
it e R R e S e Het
TRLORL SR B BIOR Aoty AT e
SRt ol CHRRENE ng Tan T Rl T ST Prpnent. cbe

_procesS is added .wi a devel opi ng sol utiqn .
LUREEER HELTARE (18 SlPOstoNo00 ChREBRTEE! FORC ChRFhe
adj usted sol ution i tgen reused in another
PHEGER B p M S5HYERSESY EQESRENY 2TERR Concnt rati on
of the photoresist-derived organic matter in the
PRRSPEC VT G NS GIFFEN 6h BRNtH nithd “PARRISE e gtV e i
hi gher than the abgve concentration- In any waste '
QeVELBPI AP SHIUTDAPEINFERHF NP TRARL AReen thakr Eessiakpve
content rate of TAAH by the concentration procedure
caRGeRREA T Re: adPdEBYr Ve aboire CPpREt 6PEsT1en demitgdging
organic matter is also concentrated. Therefore, the
TéSHe enb At 1R FS 1Tie CPREEDF e52 5% -2eriAféd bor §hfi ¢

matter dissolved in the waste devel opi ng sol ution
copneat nppyeT AN cddinghieal TAREL o centdesicitdheisaligva 0
30 mass% is nornally several thousands to 10000 ppm
rictovephstedqsi ofd CQUANLOOmBFter is alsc concentrated.

Therefcre, the concentration cf the photoresist—derived
organic matter dissclved in thse Waste developing éolufioh
containing TAAH, in which TAAH concentration ié 16 ﬁo 30
massi, 1is nofmally several thousands to 10000 ppm or so in
ﬁerms of COD.

[0018}

(Carbon Dioxide Gas)

in the neutralization method of the present invention,

- 12 -



(Carbon Dioxide Gas) In the neutralization nmethod of
the present invention, carbon dioxide gas is added
to the waste devel opi ng sol ution containing TAAH with
pH of 13 or nore to neutralize. As carbon dioxide
gas used in the present invention, any

i ndustrially-avail abl e carbon di oxi de gas can be used
wi thout any limtation. Al so, carbon dioxide gas
diluted by an inert gas and the |ike can be used as

Mebbn Afdefadeuls aki 2 the aSlesdevelepi i ng
sol ution Contal ni ng TAAE by carbon di oxi de gas, the

s9¢0es ot ed, parhanat %Aﬂﬁ%?&k?%ﬁp%ffaﬁ% areyglectyol yzed,

resulting 1n an €l ectrol yzed gas as by-product in

raddiLh o0, t 0y eesgs\&%gahaog{id‘é_ b .dbg &l ea{qere Q ¥zefgas

mai nl'y 1 ncl udes car oxi de gas, and t

iglggﬁfgggh,yz 933,630 ; bey Hsa%iq_sabrl[ gggg?sgg\%gunjtddegfxgia%e

of neutralization reaction.

Carpon_ Di qui sy Lt is. .most chagacteristic i.n th
ﬁgpes%n?s?gdﬁﬁ f%%:gny limitation. g?so, CEIDOonh leXlge

gas diluted'bﬁ an inert gas and the like can be used as
well. After neutralizing the waste developling solution
containing TAAH by carbon dioxide gaé, the generated
carbonate and bicarboﬁate are electrelyzed, resulting in an
elactrelyzed gas as by-product.in addition fo generation of
TARH. The electrolyzed gas mainly includes carbon diéxidé
gas, and the électrolyzed gas can be ﬁsed as reused carbon
dioxide gas for neutrali;ation reaction.

[0019)

(Amount of Carbo; Dioxide Gas)

Tt is most characteristic in the pfesent invention
that an amount of carbon dioxide gas, added to said waste
developing solutlion while pH thereof changes-fromrlB to 12,
' is controlled to O.l5 L/hr {hereinafter a volume of carbon
dioxide gas indicateé.the volume in standard conditiohs) or
less, more preferably 0.10 L/hr or less, per 1 mole of TARH
in the waste develeping solution when pH thereof is 132 in a
methed of neutralizing waste developing solution containing

TAAY in which the waste developing sclution containing TAAH



that an anount of carbon di oxi de gas, added to said
wast e devel opi ng sol ution while pH thereof changes
from13 to 12, is controlled to. 0.15 L/hr

(hereinafter a volunme of carbon dioxide gas indicates
the volune in standard conditions) or |less, nore -
preferably 0.10 11/hr or less, per 1 nole of TAAH in

t he waste devel opi ng sol ution when pH thereof is 13

in a nethod of neutralizing waste devel opi ng sol ution
weORAL A NG NA 3 or more is added with carbon dioxide gas to
neutralize -until pH becomes 11.5 or less. As described
above, the photoresist—deiived organic matter 1s remarkably
deposited while pH of the above waste developing solution
changes from 13 to 12. Therefore, by controlling the
amount of carbon dioxide gas in the above pH range, it is’
possible to control deposition rate of the photoresist-
derived organic matter and to obtain deposit having high
filterabllity.

[6020]

The smaller the amcount of the above carbon dioxide
gas, controlling effects of dépésition'rate of the
photoresist-derived organlc matier become high, but too
small amount causes longer neutralization time.
ConseqUently} ir view of industrial efficiency, the amount
is preferably 0.05 L/hr or more, more preferably (.01 L/hr
or more.

[0021]

Also, most of the photoresist~derived crganic matter
deposits before pH become 11.5. Therefore, it is more
preferable for cobtaining deposit having high filterability
that the amount of carbon dioxide gas when pH of the waste

developing solution changes from 13 to 11.5 1s controlled

in the above range.

- 14 -



TAAH i n which the waste devel opi ng sol ution

containing TAPE with pH of 13 or nore is added with
carbon di oxide gas to neutralize until pH becones 11.5
or | ess.--As descri bed above, the photoresist-derived
organic matter is remarkably deposited while pH of

t he above waste devel opi ng sol uti on changes from 13

to 12. Therefore, by controlling the anmount of carbon
di oxi de gas in the above pH range, it possible to
contieb2deposition rate of the photoresistderived
organic matter and to obtain deposit having high
filtétabsadiy pre@@2@bie thaThehssnmbher thecarmimiciekide
the above carbon di oxi de gas, controlling effec s of
gdepasai theongate refhokhexpbotoresistvder byedl ofrgeNicE TAAH
matt er .beconme high, but too small anount causes

ironger waets ralvaaatiion bbe: ionseguanthyce i Bovi @10k
i ndustrial efficiency, the amount is preferably 0.05

elffBELOr o MORR JEYcR 1Rheherabl Yo 010k bhBEoOEs ¥ iarived
[ 00213 Al so, nost of the photoresist-derived

ch@gﬁmbcm@%élerlsd%%l baabef or & sheco o%éreélsl_ _
Therefore, it is nore preferable for o alnlng _
b%f

AROSHT o haVING Nigh of Lhesabl iy, thak b E

- carbon di oxi de gaS when pH of the waste devel opi-

sR2kLL el gha@ﬁeshér Behds tahd L iRehS t6ONLAGLL £ %&BSH
bove range.

~dioxide gas is too low, time for neutralization reactlon

becomes long. Th@reforé, in view of industrial efficiency

and the like, fhe'amount of the above carbon dioxidérgas

may be properly determined based on time for changing pE.

from 13 to 12 oxr 11.5, Normally,'it'is preferable to
roperly determine the amount of carben dioxi&e gas 30 that

‘time for changing pH from 13 to 12 is 0.8 to 10 houzs,

preferably 2.0 to 1d hours, or time for changing pH of the

above waste developing solution from.13 te 11.5 is 3 o 30

hours, preferabiy 5.0 to 30 hours. |

[0023]

Time point to start adding the above amount of carbﬁn
dio£ide gas (hereinafter‘xeferﬁed to as a starting point of
controlling_addition of carbon dioxide gas) may be any.time
until pH of tﬁe above waste develobping soclution contaiﬁing

TAAH becomes 13, and may be properly determined in view of



[ 0022] It is not preferable that the anount of
carbon dioxide gas in the above range exceeds 0.15
L/ hr per nole of TAAH in the waste devel opi ng
solution at pH13 since controlling effects of the
deposition rate of the photores st-derived organic
“matter is low, and the deposited-photoresist-.
derived organic nmatter may have hi gh adhesi on or My
be particulate. On the other hand, when the anount of

dﬁ@ib@ﬂntdlﬁmw(h%dﬁi&lusatoﬁnlfwﬁcﬂjdmﬁ b@bcessing capacity
neutral i zation reaction beconmes |ong. Thereforeview

2fa kndustréal rekf behepry, amk therkike, pbher apount of
t he above carbon di oxi de gas may be properly

detepnned hasad Hn il &sré@le ShanNG=RH-ERO0RR 134 0 5
12 or 11.5. Normally,- is preferable to . properly

 dgter Bicnea ther Eﬁm%t‘e(%fy canbonodi oxifevgas3so zh@%t the
time for-changi ng pH ffom13'to 12 is 0.8 to 10

2 W o @rgéfﬁ5%”d&é§f%etBaéocgﬂqgé e oloRR - Egéntlfled

' anging p the abovée waste devel opi ng sol ution
13t h I o
%“ B i e 1 9%%%5?%%?}5‘*8*52 Rt e
boa‘é%m%ghow}ﬁ Of o £A5R0N, %8“99 diherel; %fESactwon

feferfed to as a & artlng poi nt ? tr&l
e S 23?1%@% PR Tt
{HAAE#“?”ES e Y e”%VeVEEOB ReL Y, deteraned L Rg TARH
with pE of over 13i7’ it is especially preferable to
properly set the starting point of conﬁrolling additicon of
carbon dioxide gaé at any-time when pH is within the range
0of 13 to 13.7.

(0024]

{Method of Providing Carbon Dioxide Gaé}

AS a methoed of adding carbon dioxide gas 1in the above
amcunt, any known method of.supplying carbon dioxide gas
can be employed. For examplé,.there may be mentioned a
method of intermittently supplying carbon dioxide gas, a
method of continuously'supplyiﬁg a specific amount of
carbon dioxide gas and the like.

[0025]

Among the above methods of adding carbon dioxide gas,

the methed of continuously supplying a specific amcunt of

- 16 -



equi pnrents for neutralization reaction, processing
capacity and the |like. For exanple, the starting
point O controlling addition of carbon di oxide gas
can be set . terns of factor of safety, when pHis
above 13. Al so, the ampbunt of -carbon dioxide gas can
be the above-identified amount in the entire pH range
fromstarting neutralization to term nation',
reaction tinme for neutralization reaction becones

da0B8n wWhbehacapnot sbgrindust1d aldasuetl bei &My process

Therefore, in the waste devel opi hg sol ution

ccort-ah NG JAMI W-LR-PHOf - QVBInel3s7 It is especially
preferable to properly set the starting point of :
contrghbkng addition of carbon dioxide gas at any
time when" pHis within the range of 13 to 13.7.

002 f _Praovidi »  oxid |
s o BEPNCLoF G0 05, Earban drox de gad 1o THe HHove
AL, g?yc:é‘r ol D”%%E% 8£sﬁ,“ppp' ying carbon dioxide
e énployéd.

gas Can or exanple, there may be
ment

e Ba0°FR TR oL Lk L v sugpLuLng cagan.
_cfoggé%gglfgggrgdé¥£f%%rg%ncgkgéédgié§§%eaggst?§e£é£§%fter
ireferre§ to as first neutralizstion) in.the prasent
“invention, reaction conditions and the like may be properly
determined in view of equipments for the neutralization
reactlion, processing capaqity, etc. As described above,
the amount of carﬁon dioxide gas in the first
neutralization can be same as the amount of the
neutralization after the starting point of contrelling
additiqn of carbon dioxide gas (hereinafter referred to as.
second neutralizaﬁicn): but reaction time for
neutralization reaction becoﬂes'long, indicating that it is
not industrizlly efficient. Therefore, the amount of
carbon dioxide gas in the first neutralization is
brefefably larger than the émount in thé second

neutralization.

However, depending on the conditlons, channeling or

back mixing may occur due to drift of the supplied carbon



Anmong t he above net hods of addi ng carbon di oxi de gas,
the nmet hod of continuously supplying a specific
amount of carbon di oxide gas is preferabl e because
of easy process control and sinple reaction

equi pnents. [0026] (Neutralization up to
Starting Point of Controlling Addition of Carbon

Di oxi de Gas) For the neutralization up to the above
starting point . of controlling addition of carbon

adbexiideggas Jhergk naftedn 1efriRd ¢heass fhdStuni formly
neutralization) in the present

dispersed in the reaction tank, resulting in a portion with
higher concentration of caxbon'dioxidé gas. Since pH of
the waste déveloping solution becomas low in the portion
with higher\concentratioﬁ of carbon dioxide gas, a part of
the photoresist-derived organic matter-may bg deposited in
a highly-adhesive staﬁe until the above starting point of
Ccontrolling addition of carbon dioxide gas and attached to
piping and the like, resulting'in blocking. Therefore, it
is further preferable that the amount of carbon dioxide gas
in the above first neutralization is 1.0 L/hr or less,
. preferably 0.7 L/hr or lessf ﬁer 1 mele of
tétraalkylammonium hydroxide in the waste developing
sélution priocr to the neutralization.

160281

Also, the smaller amount of cérbon dioxide gas causes
higher anti—deéosition effect of the photoresist-derived
~organic matter in the first neutréiization, but too small
amouﬁt results in longer neutralizatioﬁ time. It is
therefore preferable that the amount is 0.1 L/hr or more in
view Qf industrial efficiency.

{0529]

(End-point of Neutralization)

An end-point of neutralization of the waste developing

- I8 -



- -invention, reaction conditions and the |Iike may be
“properly determned in view of equipnments for the
neutralization reaction, processing capacity, Etc. As
descri bed above, the anmpunt of carbon dioxide gas in
the first neutralization can be same as the anount of
the neutralization after the starting point of
control ling addition of carbon- dioxide gas
(hereinafter referred to as second neutralization),
sButc L @actdron skiingy e neptd=aldczatiioniheagid om keeones
long, indicating that it is not industrially er .
nel1eph1: Fhersf efe@hokher amUrLferganboandi @xide, @as in -
the first neutralization is preferably larger. than
plrRSe ATPWH - i3, the,sgeongh neUtIIAliingakban; t {1 802 lhen the
However, depending on the conditions, channeling or
w*ge@g B X AUE ITRY RAGUE U d Gidid o t 10k the suppldred
car bon I'OX1 de gas, so that carbon dioxide gas Is
niformdy disperseg i {6y @ACH 00 1a0K: o 41
nggtéggf%%%{glryn pgflog%gt%i oguvmﬁ%“hﬂﬁcl%her concentr ac%rl1 on of
car,bon di oxi.de .gas ' _ t e.de QPRI Ng
[ iR g g i T e e e
concentrat.ion of carbon_dioxid wna-part o e._.
oBRBt o et st he A% aq TGP GRNT & hettt SfF e Bachaposiqionins
in a. highly-adhesive state until_ the above starting .
BoPREOBT ™ COntT GITTRG Y aka T T BT cirbon: A Gki°d8 gag
and attached to piping.and the like, resulting in
PORGEKPhg TSSO G201 OP S Yr Rheh® T 81 46T o PHER 1LY
t he anount of carboqbdioxidg gas in the_above first
Wit Pali 2aR¥orrT 5.9 T/ hr - or |P§155§{! pref8Fably 0.7
L/ hr or less, per 1 nole of ) ) _
neutralization of the waste developing solution with pH of

less than 11.5, the reaction conditions and the like may be
properly determined in view of equipments for the
neutralization reaction and processing capacity.

[0030]

. Especially, most of the phétoresist—derived organic
matter deposit before pi becomes 12 to 11.5 in the
neutralizatvion method of the present invention. Therefore,
it is especiaiiy pﬁeferable to properiy set the end-point
of neutralization within the pH rénge of 11 to 11.5. It is
‘especially preferable to set the end-point of

neutrralization within the above range because of the

4

following points in addition to the above reason:

neutralization time can be shortened, excess ¢f carbon

- 1% -



tetraal kyl ammon um hydroxi de in the waste devel opi ng
solution prior to the neutralization. [0028]

Al so, the smaller anmount of carbon di oxi de gas causes
-hi gher anti-deposition effect of the photoresis
-derived organic matter in the first neutralization,
but too small anpbunt results in | onger neutralization
time. It is therefore preferable that the anount is
0.1 L/hr or nore in view of industrial efficiency.
dE0R28) SFnd-peicaticaf e udwal liczatriian) neddr enid-andiont  of
neutralization of the waste devel opi ng
because of lowered reaction efficiency of carbon dioxide

gas used for neutralization of carbonate of TAAH at pH-of
less than 11.5; in the electrelytic process, higher rate of
carbonate in the waste develgping solutiqn avallable for’
electrclysis causes higher powef efficiency since 2 moles
of TAAH are generated in electrolysis of 1 mele of
carbonate while 1 mole of TAAH 1s generated per 1 mole of

bicarbcnate; etc.

[

031

(

[—

€

{System for Neutralization Method)

As described above, as for system for the
neutralization method in the present inventicn, tﬁére may
be menticned a neutralization method using a single
reaction tank and a neutralization method using 2 or more
multiple reaction tanks. BAmong these, as the
neutralization methodrusing a single reactioﬁ iénk, there
may be menfioned a method wherein an entire neutralization
reaction is performed with carbon dioxide gas in a specifiﬁ
Camount of 0.15 L/hr or less per 1 mole of TARAH in the waste
developing solution ai pHEl3, and & method wherein the
amounts of carbon dioxide gas are changed befween the above
first neutralization and sécond neutralization. Alsc, as

the above neutralization method using 2 or more multiple
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sol uti on containing TAAH by carbon di oxi de:gas in the
neutralization nethod of the present invention can be
properly set in view of the follow ng conditions when
t he wast'e devel opi ng solution has pH of 11.5 or |ess
after neutralization process: durability of a
filtration filmused in a partition process of the
phot breSi St -derived organic nmatter, an influence of
pH of the waste devel oping solution in the

rekeet b8l ¥idies PracesSma flife i iaBRVE 2eRdpQb Mty RfrLihe the
neutralization nmay be properly set normally within a
#1388en0fit P SdQohlard AlSOGeand HeuReNLfakizat ign of
t he waste devel oping solution with pH of |ess than
pbl B rnbhe; § 6acli QR COongi i 90s. And the |ike may be
properly determ ned 1 n view of equi pnents for the
neutrgbggﬁtion reacti on and processing capacity.
[0036] Especial ly, nost of the

phot I si.-deri ved | C ter..deposit. befor.e .
becogn%(gﬁlhb%eo%ff& Fg&g%gg ’ne%%tr é’ﬁuz%tai*(ﬁ%a ?Ihdr%e%fdpéj o
he. present invention. Therefor it is _especially.
w%ﬁé?e?a fe"to 6?2%%??? 5% C%?ﬁglgﬁﬁwfbﬁﬁF 8$e§ £ %ne
"eu%ralj;ation wﬁthin.th pH range of 11.to 11.5 It
i SFeB8BRET A1 5P PIPEf 8PabHe® t B CE T tiFE SERd pBFHR2 ATE
- _neutralization mﬁ%hin t he. above range because of the
PESEPORFRGEPoT TS & A8aFtTom ‘E%“ffhre%éb&’r’@f%%%%:smce
.neutralization tine can be shortened, excess of
TCSFBBROCTE o WS SFas oS Ak etie PO DY e ddl EraPFRE VS
neutralizatjion because of | owered reaction efficiency
I5pCEaPBohc M oxiddd dREcHSRESFbrHetid dizeraPPoRabfoe done
carbonate_of TAAH at PHof 1less than 11.5; in the
18| getpol-§ti &0 procdss, REgheLOR At B Df Earbomat ¥ n the
wast e devel opi ng- sol ution available for electrolysis
PeaGsEB IR ghet Poker nerfrel eAryiel el Zheppesont TAAH
are generated in electrolysis of 1 nole of carbonate
Tigice L1 zablen of? BARETIESegeRerhied parkst Mekk of the
bi car bonate; etc.
neutralization can be done in a plurality of reaction

tanks. However, there are problems that too many reaction
tanks result in complex process control and operation on
reaction in each reaction tank, and that installing of
-reaétion tanks iz expensive, etc. Therefore, it is most
preferable to use one reaction tank each for the first
neutralization and the second neutralization
{neutralization method using 2 reacticn tanks).
Hereinafﬁer, a neutralization method of the present
invention, wherein each of the first neutralization and the

second neutrallzation is performed in a reaction tank, will

- 2] -



[ 00311 (System for Neutralization Method) As
descri bed above, as for systeMfor the neutralization
nmet hod in"the present invention, there may be
mentioned a neutralization nmethod using a single
reaction tank .and a neutralization nethod using 2 or
nmore multiple reaction tanks. Anong these, as the
neutralization nmethod using a single reaction tank,
there nmay be nentioned a nmethod wherein an entire
baedtsatiizat iiandeeatli o¥liGs perkornmechaumdth ccaribenshowing
di oxide gas in a specific anmount of 0.15 L/hr or less
ther mds vobre fefr abAAEeikno d hreemasire tdhev ek opéing solditdion
~at pH13, and a nmethod wherein the anmounts of carbon
wHko¥iflerigasiake ebangel: bet weenrichenabeyeodd r st
neutralization and second neutralization. Al so, as

nklieraboye: neuki-al bzathofe @eiNohisiang 206t I8 &anks.
mul tiple reaction tanks, there.my be nentioned a

met hpdowherein the :first neutralization and the
second neutralization are perforned in

sepan af £££36hieR 14 28kson | 0032]

In a reacticn tank 1, the firét neutralization is
performéd. Waste developing solution bontaining TAARH is
supplied,via supply piping 3 for waste developing éolution
_containing TARH. In the reaction tank 1, carbon dioxidse
gas 1s supplied via éupply piping 4 for carbop dioxide gas
for neutralizatioh in the reaction tank 1. The neutralizgd
liéuid is dis;harged by é pump 5 inte supply piping 6 for
waste ligquid from the reactien tank 1, and supplied intc =
reacticn tank 2 via the supply piping 6. Unreacted carbon
dicxide gas and the like are-discharged out oi the System
viaISuﬁply piping 7 for dischérging unreacted gas.

10034] |

As described above, the amounf of carﬁon dioxide gas
in the first neutralization may be properly determined in
view of equipments, proccessing capacity and the like for ‘
neutralization reaction. Because of industrial efficiency,
the zbove amount is preferably larger than the amount of

carbon dioxide gas in The second neutralization. Iurther,

- 22 -



Anong the above systens, the neutralization nethod,
~in which 2 or nore nmultiple reaction tanks are used
and the first neutralization and the second
neutralization are - performed in separate reaction
tanks, is preferable since independent process
control is possible in respective reaction tanks, and
i ndependent neutralization can be done in paraIIeI to
shorten operation tine. Further/ by performng the ‘
ihj veew nEutimdlizzatesroamhane ldagondd neat r aliixzati onei no
separate reaction tanks, each of the neutralization
deant bef donéonndaoplde afdd yroftheeaettonet ardesc 1, the
However, there are problens that too many reaction
abanksame@sit tisi fueonPpt exri=0eRss cont Lohr and eper alkiron
on reaction in each reaction tank, and that
mbDst ak | {1 ef kheagkdoNurt afycsfdxsa@( RANShY Gy £C.
Therefore, it Is nost preferable to use one reaction
dbaBkogath Jamttibe bbfste nell nakitzatien: and t he second
neutralization (neutralization nethod using 2
‘reacth@mtanks). Hereinafter, a neutralization method

of the present - invention, mherein each of the first
neutﬁ%&:ﬁ@tg %%daEQrEﬁfa’§§&Pr&ﬂl%‘fbt rgagkéakﬁmabls Laced
perfor in a reaction tank, wl be descri

ls,:let { %ogakalscmamé'ﬁeavatewpsﬁg%ggﬁ&edém%e 10

pre era i'ment i'n the present Invention

heisioatle y sheoeuLtalizatian 2d.he seaoiden:,
reag%§bn[89%§kereactlon tank 1 is easily controllable. As
the resaction measuring dev1ce,rany known measuriﬁg devices,
such as an uitrasonic concentration meter, for measuring
cohcentrations of soiutes in & solution can be used as well
as a pH meter since concentraﬁions of TAAH and carbonate in
" the reaction ténk 1 at the end-point ot neutrélization can
he easiiy caiculated when—knowﬁ concentration of the waste
developing solution containing;TAAH_is'used for the
reacticn. |

[G03E6]

When bubbling in the reaction liquid-becoﬁes a problem
in the above neutralization, supply piping for carboﬁ
dioxide gas can be placed in the above circulation piping
to supply carbon dioxide gas into the circulation piping by

supplving means such as line mixer and ejector and to

1
[
78]

'



(First Neutralization) In a reaction tank 1, the
first neutralization is perforned. Waste devel opi ng
sol ution containing TAAH i s supplied via supply

pi ping 3 for waste devel opi ng sol uti on cont ai ni ng
TAAH. In the reaction tank 1 carbon dioxide gas is - ----
supplied via supply piping 4 for carbon di oxi de gas
~for neutralization in the reaction tank 1. The
neutralized liquid is discharged by a punp 5 into
isuppkyichi Phagds fiakowasterdigtich f1amthecgeaction
tank 1, and supplied into a reaction tank 2 via the
SURRLYtRERI PO g Unreact ed carbon di oxi de gas and the
l'i ke are discharged out of the systemvia supply

pi pi RGngef o, Al sphangi Hauyyégéggﬁporg%-ac[z38§4in the

As descri bed above, the anmount of carbon dioxide gas

e&gc@%ﬁf%—,gﬁk fei_u;e %‘;@9%9 be fyoperly. .. Wity

termned in vi equi prents, procé53| g cap
i LR TR S s it
LS PRLL 2R (D8Pl aT TR R bnarotets FicTyen
Q fkr%Ec§gab%yﬁpq£pelEn%uandmback nixiqg dgesgo drigg

carbon”di 0x{"de FES PRt he™F LaktVon tankPasLt e

0% SrRutoLo L her g Lol abl LOLN o Leos
é@%%%inqgée%ﬁﬁﬁf¥£§¥¥t§%§99nb?@ﬁé?iﬁggmﬂﬁﬁﬂgilL%?ﬁéfgkcy
with carbon dioxide gas. |

[0037]

Speéific examples of the above réactio& tank 1 may
include a reaction tank having a stirring.wing, paéked
tower in which arfiller is packed to improve diffusional
afficiency of carbon dioxide gas, and a neutralization
tower in whichrthe ahove wasterdeveloping éoiution
- containing TAAH is circulated'from,the top . te the bottom
while carbon dioxide gas is supplied frﬁm the bottom to
contact TAAH with carbon dioxide gas by countercurrent
operation. Among the above reaction tanks, the
neutralization tower, allowing the reaction by
countercurrent operation, is further preferable‘since it

enables to continuously perform neutralizaticn.

[C038]
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[ 0035] A punp 8 and circulation piping 9 are
further placed in the reaction tank 1, and a reaction
nmeasuri ng device 10 is placed in the above
circulation piping. As'a result, reaction in the
reaction tank 1 is easily controllable. As the
reacti on neasuring device, any known neasuring

devi ces, such as an ultrasonic concentration neter,
for measuring concentrations of solutes in a solution

can R Msed @sdbbvas & mthimiier%hfenethod using the
concentrati ons of TAAH and carbonate in - the

abgast honrt ank -1 :ah t88-£engiRai nts of rpevt tal izatd QR
can be eaS|Iy .cal cul ated when known concentratlon of

%\Q?n Qﬁwalt@pb@ggs%fytl méﬁ?ﬁc@aﬁgy qtqi%ed

eaction |n t

b@eeggaos}aﬁw'ﬂﬁ%cg%ﬁraﬂ o%{ngl%cfehgﬂa&w& ehoye

neutral i zation, supp pi pi ng for carbon di ox

wgsg bgegéﬁcgﬂl 1H368§°V§ g%él%%f?f&%@‘p%g@r%%tiﬁﬁﬂ ng

pl y~car bon d|o € CircCu
PR PR R B DRt ol D TSGR 2 e
%%E gL%%&ogb éé¥3%QCan bg recduced in a stepwise fashion by
circulating the above_waste-developinq solutioh‘from the
top to boftom,through each stage.

1003¢]

The trayail used in the above multistage column is
formed from a perforated plate having a plurality of
?enetrated pores and a down comer 12. Said waste
developing solution containing TAAH is circulated from the
top to the bottom through the down comer 12, and carbon
‘dioxidé gas is circuléted from the bottom.to“the top
through the-pore of the perforated pla?e. A circulating
rate of the waste deveioping solution containing TARH in
the neutralizaticn towel can he controlled by changing an
internal diameter of the down comer 12, Too small internal
diameter of the above down comer 12 causes longer
neufralization time, which is not econdmicai. Too large
iﬁtermaﬁ diameter causes lower controiling effect of the

circulating rate of the above waste developing solution.



Tenperature of the neutralization reaction in the
rTeaction tank 1 is preferably OC to 80C, especially
~ Preferably 20C to 70C, considering that the waste’
~devel opi hg sol ution containing TAAE is an aqueous
solution and that too high tenperature may cause to
deposit or to solidify photoresist in the waste

devel opi ng sol ution containing TAAH resulting in

| owering reaction efficiency with carbon di oxi de gas.

Q@3 %hre, theSReGihhe:examples ofr tthe abEye-dRact:izonay
tank. I may include a reaction tank having a stirring

| gerPAC avel, ipnswhi edy @ fdililetrbse PACKEd) 10 «
bﬂ%?%&%%%?u‘i?on& eff i cige}%cyl PeprelePAckech & gas,

la%% e??%é%‘! .tze%a@ndﬁgfﬁ@{efrbf“@;h hnhﬁﬁr@??i’aet"v@dstt wear .

devel opi ng solution - containing TAAH is circul ate
mthe_t Q.t.he t ' ar.bon_ di oxi S
R S e e N R
carbon, di,axi d as._b cur.r.ent .operatiop. Ano
R R R b St R ki R R
e _reaction b%écountercurient oper atian

allomﬁn9 t L £ g Jon, is
Bt her Bt €& 8BFE T8 Rck™ 11° &XabI"8s T 6% Cont T hdsusr§ = t°n
erformneutralization. .[0038] . As mentioned
BRovePaChett FiTY BACPORIRRL ROt LT i Ao ShpBvRtLare
neutralization tower which is a multistage CoIqu,
Qﬁ¥&Pn§aHSﬁFu?%W?§3FQﬂtﬁPﬁ§§§glﬁlT%C%§beé’ | fytcttating
preferabl e to be used in the first neutralization
Sitec € IpFRBf 2P hiee RO WasPELdRVEr Dpi NGESBF TS 0rF S
easily stabilized in each stage divided by the trays
aperiane pRLe? iherRiti@Nddvel opi Ag®sol ution can be
reduced in a stepw se fashion by circulating the
above O848t e devel opi ng sol ution fromthe

Rlso, when the number of the trays 1l of the above
multistage column is larger, i.e. the number of the divided
stages is higher, contrelling effect of pH becomes high.

‘ However,ltoo maﬁy dividefs‘cause higher preduction cost of
the multistage colﬁmn. Therefore, the number of thé Trays
11 is preferably Z to 4, i.e. the number of the stages for:
circulating'the\above waste deveioping solution is
preferably 3 to b. |

(0041}

Furthef, for the purpose of accealerating uniform
diffusion of carbon dioxide gas, it is especiaily
preferabie to load the filler into each stage divided by

trays 11. BAs the filler, any known filler used for gas-
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t pto bottomthrough each stage. [0039] The
tray 11 used in the above nultistage colum is forned
froma perforated plate having a plurality of
penetrated pores and a down coner 12. said waste
devel opi ng sol ution containing TAAH is circul ated
fromthe top to the bottomthrough the down coner 12,
and carbon dioxide gas is circulated fromthe bottom
to the top through the pore of the perforated plate.
l1Ageiidcdadiing rcatnebef utde wiasicardeviel opinbgasodut i on
containing TAAE in the neutralization towet can be
.controbdzed by changing an internal dianmeter of the
down comer 12. Too snall internal diameter of the
abovesdowy eRiB-212-6auUses | onger neutralization
time, which is not economcal. Teo |arge interna

di anptesr Galses dWakueent 1 oldidg ief feet ref -t e +ank 1,
circulating rate of the above waste devel opi ng

3@l WELORY nelherefione; of hes iﬁ%ﬁ&%@&%@%@%&éﬁ% fank
. 970 .

down coner 12 may be preferably 0.1 to

2espﬁ&!%k%%ePB%Béﬂéﬁla@(%d%dﬂaok-9%&@?51£?§%H92%E%a'

di aneter of the neutrallzation tower:

r‘éia[:E%ﬁtt}a{elga rat (ﬁqe‘%feiﬁg%@{‘ i axlde gas a%?%%’ge liquid

.control by changi ng aperture ratio

f d pl | atio. .
R e AR e UV

rati o. causes. |

while too high apertyre rati wer . .y
COnEFBI TIRG BT et %r TRE GTTEUI TG P4E8 bRetFpction
BBR'E. cn dgide, g2, Thorel ey LR APEILS o,
tank 1 to thie reacition tank 2, carbon dioxide gas is
suppiied via supply piping 13 fér carﬁon‘dioxide gas for
neutralization. After neutralization, the reaction liquid‘
is discharged by a pump 14 via supply piping 15 for
“neutralized asolution for partition procegs to separate
.photoresist. Unreacted carbon dioxide gas and the-like are
discharged out of. the systém via piping 16 for discharging
unreactéed gas.

{0043]

In the second neutralization, the amount of carbon
dioxide gas while pH of the above waste devéloping solutionr
changes from the stéfting PH, at the starting point of
controlling addition of carbon dioxide gas, to 12 or 11.5

is 0.15 L/hr or less per 1 mole of TAAH in the waste

- 27 -



Al so, when the nunber of the trays 11 of the above
multistage colum is larger, i.e. the nunber of the
di vi ded stages is higher, controlling effect of pH
beconmes hi gh. However, too many dividers cause higher
production cost of the nultistage colum. Therefore,
the nunber of the trays 11 is preferably 2 to 4, i.e.
the nunber of the stages for' circulating the above
wast e devel oping solution is preferably 3 to 5.
de004dping solutkunt hesy dorcidhrecgutpose. of

accel erating uniformdiffusion of carbon dioxide gas,
it isoespecially preferable to load the filler into
each stage divided by trays 11. As the filler, any

knownofi 4 pupadef of g@gsr_ovi@_smrkm%i de QA QN o
can be used wthout any limtation. [Q042] (Second
tN@UEééktiﬁﬁiﬂiﬁhid, circulation piping 18 can be placed in
" the reaction tank 2 to react the solution in £hé reaction
tank 2 while'circulating with the pump 17. When bubbling
in the reaction liquid becomes a problem, supply piping for
carbon dioxide gas can be placed in the above circulatign
piping to supply carbon.dioxide gas into the circulation
pipiﬁg by a supplying means suchras line mixer and ejector
and ﬁo introduce'the gas into the reactioﬁ tank vié the
circulation piping. ' _ =

[0045]

In édditiOn, by placing reaction mesasuring device 19
in the above circulation piping, reaction in the reaction
tank 2 is controllable. As the reaction measuring device,
any knowh-measurinq devices, such as an ultrasonic
concentration meter, for measuring concentrations of
solutes in a solution can be used as well as & pH meter
since concentraticns of carbonate and bicarbonate at pH of
the end-peint of neutralization cén ve easily calculated
when coﬂéentrations of carbonate and TAAE is known in the
waste liquid from reaction tank 1 supplied into the |

reacticon tank 2.

- 28 -



After the first neutralization in the reaction tank
1, the second neutralization i.s perfornmed in the
reaction tank 2. The waste devel opi ng sol ution
neutralized in the - reaction tank 1 (hereinafter
referred to as waste liquid fromreaction tank 1) is
supplied to the reaction tank 2 via the supply piping
& for waste liquid fromthe reaction tank 1. After
supplying the waste liquid fromreaction tank 1 to

t he reaecdii on tank 2, carbon di oxide gas is supplied
via supply piping 13 for carbon dioxide gas for

neut nadizat irgn. RAhd eInHetddad izat ipabrotdei £1eaction
liquid is discharged by a punp 14 via supply piping

15 for neutratized, solstiondQr Rartibth PO OCE88EQ0n,
separate .photoresist. Unreacted carbon dioxide gas

d@BQsi'asa Gaﬂs%oaagigts&@m@@ OMarafe mge@eéysl efnf/de floc

pT pi Ng di schargi ng unreacted gas. [0 7

a¥8 Lhe ﬁﬁ?%%ﬂ Q?Hﬂfﬁ%%féﬁ Oty ﬁhqm&gnupt Qi 3ﬂ

I oXI de e above ste deve op

msgkg{a 9& 1anges fiﬂ@“%@%é}@it n-%eeHve&t&ggﬁ’tart

|ng a i'on of carbon di o
S

AB\%F'%E‘ %ljtl\%alsf)gocégvefo&%{gesso Ctang £:L"lefr1m| I?I Of
cengregugifi5%§ Fgggér]press, filtration by ultrafiltration
film and the like, and any known solid-liguid separation
equipménts can bé Qsed. Alsg, the photorssist-derived
rbrganic matter depésited in the neutralization method of
the present invention can directly be used fo& soiid—iiquid
separatioﬁ since it has the above characteristics; It is
élso possible to add a filter aid to the deposited organic
matter for further improvihé filtration efficiency and to
mix prior to solid-liquid separation. The il tﬂr aid used
"fpr the solidfliquid separation includes activated carbon,
diatcomaceous earth, ceilulose and the like. Among these,
it is preferable t§ use the filter aig such as activated
carbon and diatomaceous éarth because they are industrially

avalilable at a moderate price.

EXAMPLE

{0047]

- 20 -



For the purpose of inproving stirring efficiency of
the reaction liquid, circulation piping 18 can be
placed in the reaction tank 2 to react the sol ution
in the reaction tank 2-while circulating with the
punp 17. \Wen bubbling in the reaction Iiquid becones
“a problem supply piping for carbon di oxi de gas can
be placed in the above circulation piping to supply
carbon dioxide gas into the -circulation - piping by
2 SURPLYBG, JPRRNS t8UChasah i nen Mini8lbnad) 8] St AL and

to introduce the gas into the reaction tank via the

‘iﬁééﬁgi%5h9g &H§§f¥%ed[ggééh 8n thé'ké?ig&ﬁg nEx%Mples, but

acing reaction nmeasuring device 19 in the above
S l{le%te%}?nir%eq{tr}%%l neagtion,ln the %%%"séogxéﬁ‘” ¥
i's” controll able. f'He Téaction neasur i ng device,
any SE%?gjneasuring devi ces, suph as an uItrasonic
concentration neter, for measuring concentrations of
Solutes in a solution can be used as well as a pH
met e *&fHc8 toncentrations of carbonate and
bi carbonate at ph of the end-point of neutralization

can Be PERSTF YRR N SEF R TR MRt FOREToF oY)
carbonate and TAAH is known in the waste liquid from
Tkt 6N REART 15 FHFHNE SPRME tRe teact MG &Rk 2.The
dre e e st X TR 12088 et h M2 edetar " 1000
ﬁm in height, and 3 Trays having down Comer were placed
inside. The size of theﬁreaction tank 2 waslzsﬁ mm in
diameter and 800 mm in height.

[0049}

Further, as waste developing solution containing TARE,
waste developing sclution conﬁaining tetramefhylammoaium
hydroxide {heréinafter referred to as TMAH) at pH-lé,T_was
used. Note that TMAH concentration in the waste develcoping
soluticn was 20 mass%, and content of the photoresist-
derived organic matter was 3000 ppm in terms of COCD.

100507

First, ths reaction tank 1 was filled with & L of
waste developing solution containing TAAH, and carbon
dioxide gas wag suppiied at 17.3 L/hr from supply piping 4

for carbon dioxide gas at the bottom of the reaction tank 1

+0 neutralize until pH became 13. Then, while supplving

- 30 -



In the neutralization nethod of the present

i nvention, deposited photoresist-derived organic
matter is large floc and has | ow adhesion, resulting
in high filterability: A nethod for renoving the
phot oresi st-derived organic matter in the partition
process includes decantation, centrifugation, filter
Press, filtration by altrafiltration film and t he

i ke, and any known solid-liquid separation

cEGHLAMBNG 5 CanReused. 3 Also:, the pBeLOressSe diﬁire'i\é%Qng
organic matter deposited in t'he neutralization method

s%ﬁut"ﬁsnpb(r§§esrﬂpﬂ_ﬁ\é@n£t on, gaf) i rech mg 51 YSehfr 3 for

sol i d- |qU|d Separation since it has the above

w%EgEaaEié@%i 5 -soh bt h Sn 8L S0 PASSI P! ° ?S?rtl%egdﬂ the

d%p03|ted organi ¢ natter

re?ﬁE.‘chf ng. fif 14 ral. OEoﬁiiﬁ%&‘w I?Jldcr‘a? Qlé%g&' Ourhet he

i quid separatlon I'ter ai d

Li.d-1i gy t t d rb
BParbRaEare SRR o osé%ﬁﬁg—fhév & Aforig 224
th ble, t t he d
8{%?%3?8‘%11%% A and orat BRERCBUS dai ﬁgése?%u%%@%fﬁs ot
RANPEE| 00RTY" aeLe ot g i FPBELFRs v, om
|nvent|o W || be further sp C|f|call¥hdescr|bed

“Based ont Ehém?%ﬁfoﬁkn@a e prids graction

i nvention is_not I|n1ted to these Exanples. [0048]
tank 1 at pH1i3 was 0.39% L/hr in standard conditions per 1

mole of TMAH in the waste developing solution before
neutraiization (hereinafter the amcunt of carbon dioxide
gas indicéﬁeé.é volume in standar& éonditionsl. iﬁ was
ocbserved that no photoresist—derived organic matter was
deposited in the reaction tank 1 in the above
neutralization,.

[0051]

Next, the reaction tank 2 was filled with 20 L of the
neutralized liguid from the reaction tank i, and then,
carbon dioxide gas was supplied for neutrazlization from the
supply‘piping 4 fTor carbonrdioxide gas at the bottom'of'the
rééction,tank 2 80 as To havé the amount of carbon dioxide
gas of 0.01 L/hr per 1 mole of TMBH when pE of the waste
developing scolution was 13, so that the reaction liguid at

pH11.5 was obtained. Time reguired for changing pH of the
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Exanple 1 A neutralization system produced with
clear vinyl chloride having formation shown in FIG 1
was used. The size of the reaction tank 1 was 100 nm
in diameter and 1000 mMmin height, and 3 trays having
down coner were placed inside. The site of the
reaction tank 2 was 250 nmin di aneter and 800 mmin
hei ght. [0049] Further, as waste devel opi ng
sol ution contai ning TAAH, waste devel opi ng sol uti on
wEOPE Al NG lielr asBithydramrer am khydipxige { heneuraf t ehd
~ referred to as TMAH) at pH 14.7 was used. Note that
£ TVAH-concent rati efandt dheaste devebopi ng wel utsi.en

- was 20 mass% and content of the photoresistderived

noLganic natter was 5000 ppmin terns of COD. [0050]
First, the reaction tank 1 was filled with 6 L of

mastgoggyploping sol uti on contai ning TAAH, and carbon
di oxi de gas was supplied at 17.3 L/ hr from supply

D Rer S P e R shiilestetiame (he
(EQ%Q&C%WEAﬁ% %%pgk¥£géked carbon distributed by Japan
EnviroChemicals, Ltd.) as filter aid &t a rate of 1.0 wt%.
After stirring, a membrane filter H10C A142C (product name,
by Advantec Toyo Kaisha, Ltd., pore diameter i,um)-was set
‘in a press rf_ilterr- Ks5T-142-UH '(product name, by Ad*iranﬁec
Toyo Kaisha, Ltd., diaﬁetei 142 mm), and pressure
filtration Was perf@rmed at 0.15 MPa. The fiitration was
wéll performed to obtain clarified filtrate. COD oﬁ the
filtrate was 60 ppm. Alsc, the processing speed for
fi}trating,the sbove reaction liquid was 500 L/w -hr,
caiculated from the filtration rate.

[0053]

Examples 2 To ©

Except for changing neutralization conditicns in the
reacticn tank 1, i1.e. supply rate of waste developing
solution, supply rate of carbon dioxide gas and the amount
of carbon &ioxide gas per i-mole of TMAH in the waste
developing solﬁtion before ﬁeutraiization, o those shown

in Table 1, and changing neutralization condition in the



carbon di oxide gas at 17.3 L/hr, the above

wast e- devel opi ng sol ution was supplied at 4..6 L/hr
fromsupply piping 3 for waste devel opi hg sol ution
contai ning TAAE at the top of the reaction tank 1,

for continuously neutralizing by the countercurrent
operation. Wen sanpling the waste liquid from
reaction tank 1 discharged fromthe supply piping 6

of the waste liquid fromreaction tank 1 for checking
rRH-tREh el D, The . agBeNin®fin € ayDeArdbaxidex O8S Jak per
the reaction tank -1 at pH13 was 0.39 L/hr in standard
1ceBdit bongueiminnBles of t JMAR ARG MBSt £y AVEIraRNG A s
solution before neutralization (hereinafter the

-1amoupt cRfscanhon dhoxhde. gps ANdi6atiegt foN LU i was
standard conditions), It was observed that no

Rhotoresi st -derhwed: or ganinc At ter, was deposited. Ll £,y
the reaction tank in the above neutralization.

1 £ t h 1 was. filled
GPTRTEE T Y (ho ABTeal oe T A A ESER The
r tion. L. .and.then,,c . di oxi.de-gas_was
IfuggrPgdt%%QK%éﬁpgangé?i%% ?ﬁ%gﬁ%ubp?§gpr%r%@ 2 For
Yp%regﬁ g;Qgiq%u %glq%atpgqbotton1of the reaction tank
558085t 0 have the af5unt " of carbon di oxi de gas of
0.01 L/hr per 1 nole of 7214AH when pH of -t he waste
devel opi ng sol ution was 13, so that the reaction
liquid at pH11.5 was obtained. Tinme-required for
changing pH of the waste devel opi ng sol ution from 13
to 12 was 9.7 hours, and time required for changing
pH from 13 to 11.5 was 28-5 hours. [0052] - The-
reaction liquid was added with "Shirasagi" (product
.name of activated carbon distributed by Japan
-EnviroChenmicals, Ltd.) as filter aid at a rate of
1.0 % After stirring-a nmenbrane filter H100 A1420
(product nane, by Advantec Toyo Kaisha, Ltd., pore
dianmeter 1 .un) 'was set in a press filter KST-142-UH
(product nane, by AdVantec Toyo Kai sha, Ltd.
di ameter 142 mm), and pressure filtration was
performed at 0.1.5 MPa. The filtration was well
performed to obtain clarified filtrate. COD of the
filtrate was 60 ppm Al so, the processing speed for
filtrating, the above reaction liquid was 500 L/e. hr,
calculated fromthe filtration rate



[ 0053] Exanmples 2 to .6 Except for changi ng
neutralization conditions in the reaction tank 1,
i.e. supply rate of' waste devel opi ng sol ution, supply
- rate-of carbon dioxi de gas and the anpunt of carbon
di oxi de gas per 1 nole of TMAH in the waste
devel opi ng sol ution before neutralization, to those
shown in Table 1, and changi ng neutralization
condition in the reaction tank 2, i.e. the anount of
[capben1 di oxi de gas per 1 nole of TMAE when pH of the
wast e, developing.-soelution was 13, to those shown in
Tabl e 1,'neutrq]izatiQn rleacfi gn was performed as in

Exanple 1..!TF§ 1 SWOMBEtIﬁEEFGQUIred for changi ng
pH of the wacg@;@@&@ﬁﬂ@ﬁﬁg s%lﬂtlon in the reaction
; o)
tank 2 from 4816l 12]and 111. 8, Zard filtration results
!
after neutriii Zatjan] TS -
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[0054] Exanple 7 Usi ng the sanme neutralization
systemas in Exanple 1, the reaction tank | was first
filled with 6 L' of the sanme waste devel opi ng sol ution
contai ning TAAH as in Exanple |, and carbon di oxi de
gas was supplied at 24.8 L/hr from supply piping 4
for carbon dioxide gas at the bottom of the reaction
tank 1-to neutralize until pH becanme 13.5. Then,
whi | e suppl yi ng carbon di oxi de gas:at 24.8 L/ hr, the
above waste devel opi ng -sol ution was supplied at 7.5
L/hr from- supply piping 3 for waste devel opi ng

sol uttipgRggont ai.ni ng TAAH at the top of the reaction
tank 1, for continuously neutralizing by the
coungggﬁﬁréeﬁt operati on. Wen sanpling the waste
liquid fromreaction tank ‘| discharged from supply

Pi Pi BY; By fﬂ{ o MBSLE o '?gwlér o e e%nagaﬂg e di@lie 1,

checklng p pH was t of car

groxide gas 2t e reaction Lond 1 pres, s pas 0 57

nr-lns ard con 1 ons
Jaste devel ﬁplutlon befoge Lizati ,
BB e s o ap e et e o ganame e 1,
tter. was. depo |ted in the reacti ta .in_the
B hets PLTT 25 151, “F60BSPPREST oK e PekCEF ot Tank
suﬁﬁ%@ %Egg%d J}'%%r%o%deQELde gas at the bottom of the
reaction tank 1 to neutralize until pH became 13.5. Then,
while supplying carbon dioxide gas .at 24.8 L/hr, the above
wasﬂe developing sclution was supplied at 7.5 L/hr from
supply piping 3 for waste developihg solution containing
TAAH at éhe top of the reaction tank 1, for continuocusly
neutralizing by the countercurrent operation. When
sampling the Qaste 1iquid from-reaction'tank 1 discharged
fﬁom supply piping'G for waste liquid from reaction tank 1
for checking pH;'pH was 13.5. The amount of carbon dioxide
gas in the reaction tank 'l at pHLI2.5 was 0.57 L/hr in
standérd conditions per 1 mole of TMAH in the waste
developing solution beforé neutralization. It was observad
that no photoresist—derived organic matter was deposited in
the reaction tank 1 in the above néutralization.
[0055]

.

Next, the reaction tank 2 was :‘ lled with 20 L of the



neutralized liquid fromthe reaction tank 1, and

t hen, carbon di oxi de gas was .supplied for
neutralization fromthe supply piping 4 for carbon
di oxi de gas at the-bottom of the reaction tank 2
so-as to have the anmount of carbon di oxi de gas of
0.07 L/hr per 1 nole of TMAR when pH of the waste
devel opi ng solution was 13, so that the reaction
liquid at pEl11.5 was obtained. Tinme required for

nehargi DgedH iofuitthe rvastBe devatORING 25! Ut i @R f¥aum 13
to 12 was 2.8 hours, and tine required for changing

cRELEROMY 4531 O gbL. @aWﬂéuﬁpglg@Lﬂé% 4@%@5§llzatloﬁT%¥bm the
reaction liquid was filtered as in Exanple The

stb:pﬁgfa%LQIhW ol Lapenf Of B 40 g%t %‘tnfﬁlea A{;H&Q i the

tra COD of the filtrate was 60 ppm
R L0EeS | 9&@@6%@ Lar tbl kg&@%&g &mn%bg\fecsgggﬁl&rbme

|qU|d was 4-hy cul ated from

gaslbkab' ’UqEEpe&OQS%ngxgﬁph@%§&mﬁn pH of the waste

developing soluﬁion was 13, so thét the reacticon liquid at
pH11.5 was obtained. Time required for changing pH of the
waste developing solutiom from 13 to 12 was 2.8 hours, and
time reguired fox chahging pH from 13 to 11.5 was 6.3
hours.

[GO56]

The reaction-liqﬁid was filitered as in Example 1.  The
.filtration was well performed to obtain clarified fil%rate.

COD of the fil Lrate was £0 ppm. .Also, the processing

speed for flltxating the above reéction iiguid was 400
L/nﬁ-ﬁr, calculated from the filtratioﬁ rate.

[065?]

Example 8

Except for using waste developing sclution containing
TMAH including 8000 ppm of the photoresist-derived organic
matter in terms of COD at pHid.7, neutralizationfreaétion
was performed as in Example 7. Note that TMAH
concentration in The waste developing solulion was 20

mass%.
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Except for using waste devel opi ng sol ution contai ni ng
TMAH i ncl udi ng 8000 ppm of the photoresist-derived
organic matter in terns of COD at pHl4.7, .
neutralization reaction was perfornmed as in Exanple
7. Note that TMAE concentrati ont he waste devel opi ng
sol ution was 20 nmass% [0058] The reaction
liquid was filtered as in Exanple 7. The filtration
was well perforned to obtain clarified filtrate. COD
of theckslitrate was 90 ppm Al so, the processing
.soeed. for filtrating .the above reaction |iquid was
400 ThénBsadiipncal qulatess ffomdrdee til iratioforate. The
[ 0059] , :
filtration was well performed to obtain clarified filtrate.
. COD of the filtrate was 90 ppm. Also, the processing
speed for filtrating the above reaction liquid was 400
L/m® hr, calculated from the filtration rate.

[0059]

Example 9

Using the same waste developing solution containing
TARH zs in Example 1, newtralization reaction in the
reaction tank 1 was performed as in Example 6.

100607,

Next, the reaction tank 2 was filled with 20 L of the
neutralized liquid from the reaction tank 1, and then,
carbon dioxide gas was supplied for neutralizatioh from the
supply piping 4 for carbon dioxide gas at the bottom of the
reaction tank 2 s6 as to have the amount of carbon dioxide
gas of 0.02 L/hr per 1 mole of THAH when pHE of the waste
developing sclution was 13, The neutralized liguid from
the reaction tank 1 at pHl3 was neutralized until pH becanme
12, followed by increasing supply rate of carbon dioxide
gas to 0.50 L/hr, and the neutralization was further

performed until pH of the reaction liquid became 11.5.

Time required for changing pH of the waste developing
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Exanple 9 Usi ng the sane waste devel opi ng

sol ution containing TAM as in Exanple 1,
neutralization reaction in the reaction. tank 1 was.
performed as in Exanple 6. [00.60]. Next, the
reaction tank 2 was filled wwth 20 L of the
neutralized liquid fromthe reaction tank 1, and

t hen, carbon di oxi de gas was supplied for
neutralization fromthe supply piping 4 for carbon

. sdilakiee Das. at thelbowiond of Hdvers,eacti bind ardquired for
as to have the anobunt of carbon di oxi de gas of 0.02
chiheiperpd freke 1af td MAH. Wheds pH sothotie. wast e

devel opi ng solution was 13. The neutralized liquid
fromphe;reaction tank 1 at pHl3 was neutralized
until pH becane 12, followed by increasing supply

ratergt £ahaRndiexi:d8 gas £01QA% bkniy @Q&ﬁs The
neutralization was further perforned until of the

fﬁ%%‘c%&a'»&éﬁ“& 1hegarelde3- tJ'd”E?ra&%%!LBGQfI@& filtrate.
changi ng pH of the waste developing solution from13

Ezgnl?;f a5, &19&9%%&9”% gssge?. 29 ubredd %o@%@e%ag
from13 to 11.5 was
speed for filtrating the above reaction ¢1qu1d was 35C
L/m3-hr, calculated from the filtration rate.

[06062]

Compaﬁative Examples 1 o 2

,ixceﬁt for changing neutralization conditions in the
reactignrtaﬁk 1, i.e. supply rate of waste developing
solution, supply raté of cérbon dicoxide gas and the zmount
of carbon diocxide gas per 1 mole 6f TMAE in the waste
developing soiution befcre neutralizatién, To theose shown
in Table 2, and also chénging neutrazlization condition in
the reaction tank 2, 1.e. the amount of carbon dioxide gas
pef 1 mole of TMAH when pH of the waste developing solution
is 13, to those shown in Table 2, neutralization reaction
was performed as in Example 1. Table 2 shows time required
for changing pE of the wasté developing soluticn in the
reaction tank 2_from,l34to 12 aﬁd 11.5, and filtration
results after-neutralization. Note that filtraticn in

Comparative Example 2 was not completed since the press
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[ 0061] The reaction liquid was filtered as in
Exanple 1. The filtration was well perforned to
obtain clarified filtrate. COD of the filtrate was 70
ppm. Al so, the processing speed for filtrating the
above reaction liquid was 350 L/ n8B. hr, cal cul ated
fromthe filtration rate. [0062] Conparative Exanples
lto 2 Except for changi ng neutralization
conditions in the reactionta k 1, i.e. supply rate
fofl teashed develldpigngus bhgtiton, fisupplyonat Ehefcetarbohit
di oxi de gas and the amount of carbon dioxi de gas per
whshheo of 11TIMAH G ratlbel wastendevrelcepishggSeObskdd Ofbr
before neutralization, to those shown in Table 2, and
fah seachamgi ng neutralization condition in the
reaction tank 2, i.e. the anount of carbon dioxide
gas per 1 nole of TMAE When pH of the waste

devel oping solution is 13, to those shown in Table 2,
neutralization reaction was perfornmed as in Exanple
1. Table 2 shows tinme required for changi ng pH of the
wast e devel oping solution in the reaction tank 2 from
13 to 12 and 11.5, and filtration results after
neutralization. Note that filtration in Conparative
Exanpl e 2 was not conpleted since the press filter
had bl ocking during the filtration. Therefore, was

i mpossi ble to cal cul ate the processing speed for
filtration. -
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addi ng carbon di oxi de gas

CLAIM5 1. A nethod of neutralizing waste devel opi ng
sol ution containing tetraal kyl ammoni um hydr oxi de

to a waste devel opi ng-sol ution containing

t et raal kyl ammon um hydroxi de with pH of 13 or nore,

conpri sing steps of:

i s

neutralizing the waste devel opi ng

's 11.5 or |ess, wherein:

and
sol uti on containing tetraal kyl ammoni um hydr oxi de

in which a photoresist-derived organic natter

di ssol ved,

c'Tf To 7T o1 g1 woig uofinros ButdoTsasp sjsem 3Yl uT HA =abueyo ol sbueys o3 perfnbsr BWTL g,

SUOTITPUOD. pIepURLs U UoTINn{os butdoTassp a3sem 8yy UTl €THA e UYWL Yo afew § xad 0D JO JUNOWY 7.
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an anmount of carbon di oxi de gas, added to said waste
devel opi ng solution while pH thereof changes from 13
to 12, is controlled to 0.15 L/hr or less per 1 nole -
of tetraal kyl ammoni ui n hydroxide in the waste
devel opi ng sol ution when pH thereof is 13. 2. The
- met hod .of neutralizing waste devel opi ng sol ution
- containing tetraal kyl anmmoni um hydr oxi de as set forth
inclaiml, wherein tinme required for changing pH of
cihemwast e devel oping solution from13 to 12 is 0.8 to
10 hours. 3. The nethod of neutralizing waste
devel opi ng solution containing tetraal kyl anmoni um
hydroxi de as set forth in claim11, wherein an anount
of ¢ 1,.di0Xi-d - hg.wast.e: [NeTelP
o it o e bH TR 3t GRANGesf rom by frgr g
0 ! d 20435, . 'hﬁﬁﬁ -1 e. of
C?E?%%%Fk;Fﬁ%%ﬁ%lﬁglh@%é%g%%e in -t éem%s e‘*e%%ﬁ(ﬁﬁﬁaf
solution when pH thereof is 13. 4. The nethod of
neutralizing waste devel opi ng sol uti on contai ni ng
t et raal kyl ammoni um.hydr,oxi de .as set forth i{bclain13,

wher 8119 HEPEGUICT S8 -FBr YEhatigicng 2B RS of = T FeP Rl e
devel oping salution from13.to 11.5 is 3 to 30 haurs, _
5TV R Rt O "o LRSUT T P21 h WS e VP ORT HEE 61 o o
igontalning tetraalkyl ammpnlum vdrovide corprising..,

is dissolved, and

neutrazizing the waste developing solution containing
tetraalkylammonlium hydroxide unﬁil pH becomes 11.5 or less,
wherein:'

an amount of carbon dioxide gas, added fo said waste
developing solution while pH thereof changes from 13 to 12,
is controlled to 0.15 L/hr or less per 1 mole of
tetraalkylammonium hydroxide. in the waste developing

3.

|

solution when pHE thereof is
2, The methed of neuiralizing waste developing solution
containing tetraalkylammonium hydroxide as set forth in
claim 1, wherein time recquired for changing pH of the waste

developing solution from 13 to 12 is 0.8 to 10 hours.

3. The method of nesutralizing waste developing solution
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addi ng carbon di oxi de gas to a waste devel opi ng

sol ution containing tetraal kyl ammoni um hydroxi de with
pH of over 13.7, in which a photoresist-derived
organic matter i's dissolved, and neutrali zi ng
the waste devel opi ng sol uti on contai ni ng

t et raal kyl ammoni um hydr oxi de until pH becones 11.5 or
| ess, wherein: a first neutralization, in which pH of
t he waste devel opi ng sol ution becones any pHw thin a

changen Dig k3 teka1 MDL emb@n ihdn hy@folxe€8s, agnck@ megendn
neutralization after obtaining pH wthin the range

caken e fidredni BnSepanat & 1 eacliandt aRkse @Yl added to
in he second neutralization, an anount of carbon

t%oasagiee asse1added L9:saidh Waske phevel oph NO-sBldud @Ron

whil e pH thereof changes from 13 to 12, is controlled

1%0h9 15 4/ hrs Qbnkess108rcd aTDle 19ht @&r@@é&ﬁ@mpmoq@
hydroxide in the waste devel opi ng sol uti on when pH
o%h%5§9£aif§§§$mon;um hydroxide in the waste develcping

solution when pH thereof is 13.

4, The method of neutralizing waste deVeioping solution
cqntgining‘tetraalkylammonium hydrokide as set forth in
claim 3, wherein time required for changing pH ofktﬁe waste
developing soluﬁion from 13 to 11.5 is 3 to 30 hours.
5. A method of neutfali;ing waste developing solution
containing tetraalkylammonium hydroxide"comprisiﬁg steps
of:

adding carbon dioxide gaé tc a waste developing
solution containing tetraalkylammonium hydroxide with pH of
éver 13.7, in which a éhotqresist—derived organlc matter is
dissolvéd, and

neutralizing the waste developing solutiop containing
tetraalkylammonium hydioxide until pH becomes 11.5 or less,
wherein:

a First neutralization, in which pH of the waste

[

developing solution becomes any pH within a range of 13 o
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6. The nethod of neutralizing waste devel opi ng

sol ution containing tetrael kyl ammoni um hydr oxi de as
set forth in claim5, wherein an anount of carbon

di oxi de gas per unit of time in the first
neutralization is |larger than the anount of carben
di oxi de gas in the second neutralization. 7. The
nmet hod of neutralizing waste devel opi ng sol ution
Cont ai ni ng tetraal kyl ammoni um hydr oxi de as set forth

rofreCkai M3 67 othaeekn the AnDeindfheeRERDNz gt Mo dertgas
inthe first neutralizationis 1.0 L/hr or less per 1

MR8 n9hgt @f naakkyl apEoRLyGRe hyer exd:derkiat he yast.ete
dével opi ng sol ution before neutralization 8. The

JEhed,of ;peut rali zi ng wast e devel opi ng sol ution
contai ni ng tetraal kyl anmoni um hydroxi de as set forth
In '1%3tﬁe second-neutralization, an amount of carbon
dioxide gas, added to said waste developing solution while
pE thereof changes from 13 to 12, is controlled to 0.15

L/hr or less per 1 mole of tetraalk?lammonium hydroxide in

“the waste developing sclution when pH thereof is 13.

6. - The method of neutralizing waste developing soiution
containing tetraalkylammonium Hydroxide és set forth in

_ claim 5, wherein an aﬁount of ca;bohrdioxide gas per unit
of time in the first neutralization is larger than the

amount of carbon dioxide gas in the second neutralization.

7. The method of neutrallizing waste developing sclution
contalining tgtraalkylammonium.hydroxide as set forth in
claim 6, Wheréin the amount of cérbon dioxide gas in the
first neutralization is 1.0 L/hr or less per 1 mole of
tetraalkylammqnium_hydroxide in the waste developing

solution before neutralization.

8. The method of neutralizing waste developing solution

containing tetfraalkylammonium hydroxide as set forth in



claim5, wherein the first neutralization is
performed in a nultistage neutralization col um.
9. A method of neutralizing waste devel opi ng sol ution
cont ai ni ng tetraal kyl ammoni um hydr oxi de conpri si ng
steps of: addi ng carbon di oxi de gas to a waste
devel opi ng sol uti on containing tetraal kyl ammoni um
hydroxi de with pH of over 13.7, in which a photores
st-derived organic matter is dissolved, and.
cheithrd) iWanginhhehwast estdeveltopilngasabut 1 orpaohtraied ng a
t et raal kyl anmoni um hydr oxi de until pH becones 11.5 or
- mhessstadbeneitralizatien ratlemef. addi ng carbon di oxi de
gas is changed between a first neutralization, in
whi ch pH of the waste devel opi ng sol uti on becones any
pH within a range of 13 to 13.7, and a second

oneut fiahizald @F abher - obi aidiwes Hdekthbpi thesdangen
in the second neutralization, an anmount of carbon

cGh?é*Q F?%%tv%‘i@%?l&ﬁm@ﬁi&nW%&ir%)&i%l\éekeﬂﬁsﬂgsﬁ% Wdn

thereof is in a range within 13 to 12, is
ontrolled to 0.15 L/hr or less per 1 nole of
t ét raal kyl anmoni um hydroxi de in the waste devel opi ng

solugagpngwgg}ﬂgﬁ theregf bésléb Anflore developing

so;ution'containing tetraalkylammonium hydroxide with pﬁ of
over 13;7, in which a photoresist—derivéd organic matter is
dissolved, and

neutralizing the waste develcping soiution containing
tetraalkylaﬁmonium hydroxide until pH becomes 11.5 or less,
ﬁheféin:

a rate of %dding carbon dioxide gas is changed beiween
a first neutralization, in which pH of the waste developing
sclution becomes any ﬁH within a range of 13 to 13.7, and =
second neutrzlization after cobtaining pH within the range,

in the second neutralization,“an amount of carbon
dioxide gas, added to sald waste deVeloping solution while
pE thereof is in a range within 13 to 12, is controiled to
0,15 L/hr or less per 1 mole of tetraalkylammonium
hydroxide in the waste developing solution wheh rE thereof
is 13, and

an amount of carbon dioxide gas added in the first



an anmount of carbon di oxi de gas added in the first
neutralization per unit of tine is larger than the
amount of carbon di oxi de gas added in the second
neutralization. 10. The nethod of neutralizing waste
devel opi ng sol uti on containing tetraal kyl anmoni um
hydr oxi de as set forth in any one of clains 5 to 9,
wherein .a concentration of tetraal kyl anmoni nm
hydroxi de in the waste devel opi ng sol uti on contai ni ng
neetrabl dadiamerrumby drdXiide pri derygert hiead iThst amount
neutralization is 10 to 30 masss. METHOD OF
oRECHRALN AiNG1WASHESs DEVERORINGhSOSUELON SONTAL NIANGion.

19. The method of neutralizing waste developing solu%ion
contaipin§ tetraalkylammonium hydroxide as set forth in any
oné of claims 5 to 9, wherein .a coﬂcentfation ot
tetraalkylammonium hydroxide in the waste devsloping
solut;on contaihing tetraalkylammonivm hydfoxide prior to

the first neutralization is 10 to 30 massk.



TETRAALKYLAMMONI UM HYDROXI DE ABSTRACT OF THE

DI SCLOSURE A net hod of neutralizing a devel oper
waste |iquid containing a tetraal kyl anmoni um

hydr oxi de wherein an organic matter derived from
photoresi st is dissolved through reaction with carbon
di oxi de gas, in which clogging . by intra-colum
resist precipitation at neutralization can be
effectively prevented and in which resist
MBETROD phit atfEdrratl. IS UG Bhs TRt TRVE IS ice soauhi @h CONTAINING
filterability andcan be effectively renoved. The

met hod of neut ratrzaTKy IAMeWeMPEYDR@SIE | i qui d
contai ni ng a tetraal kyl ammoni um hydr oxi de conpri ses
addi ng carbon di oxi de gas to a devel oper waste liquid
cont ai ni ng tetraal kyl anmoni um hydr oxi de of 13 or

hi gher pH val uepharidd€ranser gasccogsidt er deri ved
from photoresist is dissolved to thereby carry
out-neutralization to a pH value of 11.5 or bel ow,
wherein the rate of carbon di oxi de gas added fromthe
time ~ i 4 f_t Mastecliguidsis
TR T R e e R
o Llbhr.oe_Jess ANMRN| roxi de
C@%h%éﬁ%ﬁ% %ntéﬁgféﬁgf%%%%égggggégy%|qU|dM§§}?%% %%ne
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d%%aﬁﬁkléatﬁer dérived from photoresist is dissolved

threugh reaction with carbon dioxide gas, 1in which clog@ing
by intra-column resist precipitation at neutralization can
be effectively prevented aﬁd in which resist precipitated
at neutralization ensﬁreé a higﬁ;filterability~and can be
effectivel? removed, The method of neutralizing a developer
waste liguid contéining a tetraalkylammonium hydroxide
comprises adding carbon dicxide gas tec a developer waste
liguid containing tétraalkylammonium hydroxzicde of 13 or
higher pH value in which an organic matter derived from
phqtqresist is dissclved to thereby carry ocut -
neutralization to a pH value of 11.5 or below, wherein the
rate of carbon dicxide gas added from the time at which the
pH of the davelopér waste liguid is 13 to the time at which
the pH reachés 12 is 0.1% L/hr or less per mol of

tetraalkylammonium hydroxide centained in the developer

waste liquid at the time of pH 13.
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