; abcde3ec% "\ "6HT 1 DESCRI PTI ON System for Recycling Spent Sulfuric Acid, .
Met hod for Recycling Spent Sulfuric Waste Liquid, and Recycled: Sulfuricys:
Aci d TECHNI CAL FI ELD The present inventjon relates to a systemfor

recycling spent sulfuric acid, to recycled spent sulfuric acid, to a 10

met hod for recycling spent sulfuric acid, and to recycled sulfuric acid.

BACKGROUND ART Sul furic acid is utilized in large quanti ' s 15
ki nds of industries with a grade (at a purity or a concem‘“\mmmm\“m\“
det erm ned according to purposes JIESCRIFHERNtries . In the gase+«that such

sulfuric acids are spent , various nethods for recycling the sulfuric acids
have been proposed (in Japanese Patent Application Publication 20 Lai d-QOpen

Nos. 9-3158Qf:+ ghde Of?é@f%fiﬁ\g agk 50 QM FuRld A6 eMétNodtferf ol | owi ng
y p€

processes are conmnon ornmed.” (1) Wastewater treatnent (or

neut r al i zatRedyd I ted Spent SalferiowWastd hégudd,i and Rgeyeled Sylpunke. (2) A
speci al i zed processor picks up (or collects) spent 25 sulfuric acids and
perform® wakEkdhat er treatnent thereon. (3) Spent sulfuric acids are
utilized in a plant as a neutralizer. (4) Sulfuric waste liquid is recycled
(or subjected to distillation purification) in a plant or by a specialized

30 recycl erpr¢myIS&oentIBuUbfuric acid is taken over to a specialized 2
recycler, and utilized as a material of _alum (o

r aluniniun1sulfa&3%
(incidental ly, irThepreseas inventienaelatesoto GEnetemian FECYELI s equal
to or less than, 109 t I ' dd E%ﬁg a egi ali zed
5 recycler, s%‘?‘n‘?ﬂti %u/%fe%%f% %gf%t hiédrJ Ifjésgé}réél'egf/ s%éﬁn%v]\ﬁ t \?{jrag'l\ir? ecs
10 method for recycling spent sulfuric acid, and to recycled

sulfuric acid.

BACKGROUND ART
Sulfuric acid is utilized in large quantity in various
15 kinds of industries with a grade (at a purity or a
concentration) determined according to purposes of the
industries. In the case that such sulfuric acids are spent,
various methods for recycling the sulfuric acids have been
proposed (in Japanese Patent Application Publication
20 Laid-Open Nos. 9-315806, and 2002-68715, and so on), and,
currenitly, the followlng processes are commcnly performed.
(1) Wastewater treafment (or heutralizatidn treatment) is
performed thereon in a generating plant.
(2) A specilalized processor picks up (or collects) spent
25 sulfuric acids and performs wastewater treatment thereon.
(3) Spent sulfuric acids are utilized in a plant as a
neutralizer.
(4) Sulfuric waste liquid is recycled (or subjected to
distillation purification) in a plant or by a specialized
30 recycler.

(5) Spent sulfuric acid is taken over to a specialized

R

*G00002*



sul furic acid. In the above case ( 1) , sulfuric acid itself is a strongly
aci dic powerful drug and therefore cannot be discarded as it is, and

~ neutralization treatnment by using a | arge anount of 10 neutralizer, such as
alkali ( for exanple, slaked linme or the like), or

coagul ati on-sedi nentati on treatnment or hydrogen peroxi de renoval treatnent
by using various wastewater treatnent agents (for instance, inorganic
coagul ant, polymer coagul ant, or hydrogen peroxi de deconposition

accel er at omecielier ,r afid nedlized assalmaheryad bfirgtumnbtemtalimisiiidye and
wastewater are to be generated. Regarding the aSOVﬁ§case (L2 is the

% it

sane with svdfadsd (incidengrdéper IhibiencAsee age TaAhs 8EFREYh t he
spent sul fuyr] i i I I v $Epse (3 ) , a denmand
for using %%Jelcfsugéeirﬁdsasc&l& 3irs.d§e°§’ca.01da§% s ltrIi\hEt'egfl)ceut r\e/ﬁ z)gr is small, and
consequent lps) t Bpendmeull Faatiaeacids iseqgoilledtied bye acapecialigeds needed
for treating a surplus part of the spent sulfuric . In the caseé 4 ) , a
huge pl &nt meayeas gpndr &s eesrid iter otbeycuseEs e Md¥dng WhERYIXILRi d, and
the recyclin hereof is largely affected by the 25 [ocation ( or site
condition)SQ%EQ€1§;ﬂ%ﬁ§i, so that a target area therefor is |limted only

to a partial restm che€ApdVRAad®( 29V aul el pacydsitEe s 1secyttongly
equi pnent in a generating plant is fraught with many problens in energy,

cost, site awii,.c pawerfuladgugand ithereforeoragnattbediisgaridad ag 180 and
hardly i _.In.the. ab L fyrj i | d
freatod s i vAnhBeEtFAldTRtdon, Freathent by ot fq 8 1aboet alphly 5 20 SO,

taken qyer fdyChad HfeP! stiladtaBd DIV (FUICexbmpeusr flayed Jiede birl tigs ans )
The waste sulfuric acid is transported by way of a path from a di scharge

source to alilee), tdw ccopgelapren ssedimentationrtreatment or Shydx@@9drt ati on
di st i | t ed, d,simlarl ith_th b iy

it |2t orPSEST S cramdTa botEee e ey deaf R Verfolf taethuntss )
Simlarly, {Peéﬁﬁ?ﬁp%\é%nct‘%s?f&r Gnkstandee SRE6P§anvtidddduiatit] pelimmensport ed

by way of a pat rom-a di scharge source to a user through a specialized 10
recycl er. Toosguldmti remsyyirogen pegioxtidec decomppsagiondaaaelernetarkture is

i bl he, | i i difion). descri
rccordil ¢ b5 URRARHTON ortd teeufbefEfTre brPSh.ntutfret; SEdadd e
suscepti bl ewé%tétb&té:’.s LQCES badHera tReC @zleigéeaihgcwé aboveaiagy @ayi ces

col l ection/takeover of spent sulfuric acid. Therefore,
it is the same with the case (1), except that the treatment

is performed on the spent sulfuric acids outside a plant. In
the above case (3), a demand for using the spent sulfuric acid
20 as the neutralizer is small, and consequently, the same
treatment as required in the case (1) i1s needed for treating
a surplus part of the spent sulfuric. In the case (4), a huge
plant and energy are needed for recycling the spent sulfuric
acid, and the recycling thereof is largely affected by the
25 location (or site condition) of the plant, so that a target
area therefor is limited only to a partial restricted area.
Moreover, the provision of recycling equipment in a
generating plant is fraught with many problems in energy, cost,
site area, safety, and handling thereof and thus impractical
30 and hardly in common use. In the above case (5), waste

sulfuric acid is seldom treated as a valuable resource, and



generally, in a case where no specialized recyclers are present in the
vicinity of an owmn plant , wastewater treatnent is perfornmed in the own

> plant, and the recycling of spent 20 s furic acid has not fully been
established. According to the prior art, an added-val ue of spent sulfuric
acid is low, and accordingly, wastewater treatnent is usually perfornmed by
the above process ( 1) or ( 2 ) in general . Alternatively, the spent
sulfuric acid is treated by being delivered to 25 outsiders for val ue.
However, itusumldly, dhe wastet srelfurhporetid dis dimkienoevent apr ehaEge v

count ermeasures that_environmental destruction,i i

i ted b
repeating #a¥e&nEnloPrREEee, (SFNTHFRT BT hﬁﬂé%ﬁ‘%@‘zl ggéé ‘F%%ﬂg(;re( 2) Y
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of sludge and wastewat er. , there has been an increasing demand for 4
devel opi ng dandud e usleat ¢tirbagh aeshedielizedyrecyiglepensosthatirac acid,

and each office advances devel opnent directed to sinplificatiqn.and

ener gy- Savi tRpnAPATia tamad sk anceqts r?r?’é’rﬁgaftt?% 'pﬁPacﬁjrﬁjlr?galfcﬁ%wﬁﬁphg%? For
exanpl e, a hod, 5 of J\nt raduci i ehoYs aabrdeie apeBLtaH! hyrtgeaci d
thereby to %Eﬁ%ﬁék%§§a§4pésﬁ %hﬁkﬁgégggéﬁkbg§oxidgesglution and ?o g%nerate
sul furic acigbdshen Yareedte Behantidnpli csimblaPiyp) iimatthenabevd- Cpse No.

9- 135806 ) and a nethod of supplying spent sulfuric acid to£§£ elegtrolytic
cel | constit&} edhsy speninsBhERLLR A FentbraREPIRGeEaPY HRE2th 2B enbr ane

t hereby to goncent uy | [ g@gﬁ X4 Japanese
Pat ent Applf%%ﬁi?wﬁi%é%%%ééi%ﬁ#{ajd- aéguigF - %@%%7? gggi%££ﬁ§%tudied in
each offy cerébpé1emdentaless vt it sRfdridtsiati rddattemden jscallionpatmd of a
pl ant and to 15 energy-saving. However, these techniques have faced many
probl ens i naedsthermizbune. ighsesceptibhaoto bbhealacakbenal(pFagiteal net hod
of recycling s$§gi sulfuric acid has fully been established. An object of
the inventi%A® %ngrovide an industrially 20 advant ageous new system

featuring that speatasséfibdd Rsofe | Sactdedinyety thé |pzberaart, ptiee ot her
than a di scharge source regardl ess of geogra hi cal conditions. Further,
anot her obj recyolintgeof ngpent opulfurdcpreiddes asu§serEiRAecROi ER8ble to

faci 11t aborahieBorfof shantoihgehnEocpELee Ekh PpEacLSsD froe-seale
appropri at ecg4$gbction/takeover of spent sulfuric acid. Therefore,
generally, in a case where no speclalized recyclers are
present in the vicinity of an own plant, wastewater treatment
is performed in the own plant, and the recycling of spent
20 sulfuric acid has not fully been established. According to
the prior art, an added-value of spent sulfuric acid is low,
and accordingly, wastewater treatment is usually performed
by the above process (1) or (2) in general. Alternatively,
the spent sulfuric acid is treated by being delivered to
25 outsiders for value. However, it 1is obvious from the
viewpoint of environment protection countermeasures that
environmental destruction is increasingly promoted by
repeating a treatment process, which is seen in the above case
(1) or (2) and uses a large amount of chemicals to thereby
30 generate large amounts of sludge and wastewater.

Thus, there has been an increasing demand for



according to the necessary purity and anmount thereof and by recycling the
supplied acid. Furthernore, further another object of the invention 30 is
to provide an industrially advantageousqrecycling nmethod featuring that
sulfuric waste liquid discharged froma 5 certain office is effectively
utilized by mxing the waste liquid with at [east .one of a hydrogen
peroxi de solution and water to thereby add a value to the sulfuric waste
liquid, and to provide val ue-added recycled sulfuric acid. 5 Moreover,
still anot hvelygenig alechind gueseneiahedstd a pethodeofareeyicddngnsbért t o

recycle spent sulfuric acid_at | ow cost wthout setting up.a.large-scale
facility. Dedwsiracdd . Tapd 9AANGEECEARAILER |"9182’“‘88‘r‘?dﬂif?%ge§i l'i gent

studies to @gh;ﬁxp‘g%ieﬁf;?sgﬁgoaweﬁéﬁﬁssa&bﬁg PSESERd heveHdoasahave found

that for the pur ctiv |1 zing spent sulfuric acid, which is
di schar ged/ é@hignrdéetl fir perdoramimgothecee thodan®dr exairples, abpetbaduri ng
and adjusting a concentration of the 15 spent sulfuric acid at.|east at one
of a spént efilintmadusding guAErEPPRAGH] itGesPant Rt unAg §G1d Lhegeby
transporter, apnd a spent_sulfuri ' L1z [ | e

possi bl e t ot ®f %%?WB@?? %tf?%gé“§%2ﬁ¥§5§§é§uﬁ?ﬁ§¥§éécgﬁlﬂf%ﬂgh§§?ﬁ5°|itt|e

effect of agbREepht@nsulberidvasiar ps88veapanesyl Patent 2Apphecabyenti on by
conducting various additional studies. Further, the inventors have found

that for theublipattonfladid-QpenNey IrtlilssAeigasganmeshra ff suRBLYINGhi ch i s
di scharged and/ or collegcted a t ai flce, [ id
on bo. ot 1 PentLasPhESEs cie Rl (b AL byt e et 1 BERk eI e By2C!

can be utilfR I'c aci y m east one“o

hydr ogefy peéﬁibﬂeeﬁehﬂhg@nméiﬂﬂr&/ﬁéeénhnbatlbﬁ-éﬁenangal fembganei d. The
i nventors have conpl eted the invention by conducting various addi_tional
studi es. BREESr&ESCR RPnCRndrapRATRNEST 20 auigh and) ko genema i ex3dsfd each

quid. - oUpRg, JabpgesS FEEPHY ARRSTIRPE rbe R, B el o u
of reusing §D§§?7§‘1')fﬂairé BEbA Prudedd NemHcraRE FiReOtaat. uhdertakes a view
illustrating a rlow of conventional 5 treatnment of spent sulfuric acid.
various efforts directed to scaling-down of a plant and to
15 energy-saving. However, these techniques have faced many
problems in cost and so on. Thus, 1t cannot be said that a
practical method of recycling spent sulfuric acid has fully
been established.
An object of the invention is to provide an industrially
20 advantageous new system featuring that spent sulfuric acid
is effectively utilized at a place other than a discharge
source regardless of geographical conditions.
Further, another object of the invention is to provide
a system which 1s able to recycle spent sulfuric acid, without
295 being equipped with a large-scale facllity, at low cost by
supplying the spent sulfuric acid to an appropriate user
according to the necessary purity and amount thereof and by
recycling the supplied acid.
Furthermore, further another object of the invention
30 is to provide an industrially advantageous recycling method

featuring that sulfuric waste liquid discharged from a



Fi'gs. 4A to 4C are views each illustrating a node of a systemfor recycling
spent sulfuric acid according to the invention. Fig. 5is a view
“illustrating other nodes of the systemsglO for recycling spent sulfuric acid

according to the invention. Fig. 6 is a viewillustrating a nore practi cal
node of the systemfor recycling spent sulfuric acid according to the
i nvention. Fig. 7 is aviewillustrating a node of a nmethod of 15 recycling

spent sul furic acid according to the invention. Figs. 8Ato 8C are views
respect i velgerddiis tofftiiceg iet k€femtdeelyf uthé izetihby mixingythe gaspent
sulfuric acid according to the inventiagn. 20 BEST MODE FOR. CARRYI NG, OUT THE
| NVENTI ON THerweld with ahrleast 409 P @ AYWPIRT PRFoXF e APLEFA8R P spent

sulfuric a%a&:eé:fo 1%6‘ éctl]{e%tb‘érd AL Y FaAde!l ol Pfel BYLELEPB, whSHEVEL quEREN!

sul furic aci I gher concentration is nmore preferable for cufting down
the 25 trangppridtpsvids tvyhie taddederegiycbéd ppukfurd ¢ vactdacid to a | ow
| evel in order to inprove the practicali t%jof the i nvention, because the

h} ]g_he_r Bhe pon;:qureﬁq\{ﬁ?ofSté-ﬂé-nanﬁhPHr? aet Pf Lhe dovisnddon tfeto
efficiency in t t | | '
cul furic gcqraoxé{ﬁ%n\ggﬁet:h% .eg'x,e‘abs.l.%%qttos eg:%]:'l%r %gbﬂtbgﬁﬂgﬁgicﬂiﬂ.ae&: .

I qui I'n whi ¢ y en peroxi de solution is

mxed, is n@ F6Lf arpbhGut | et tibgoapse 1degéastslé hbachyiitpgen 7
per oxi de used for sterilizing and deodori zing medical instrunents is a

strong oxidi zing agent, and that a m xture solution obtained by mxing a

hydr ogen pgﬁ%{:@&ﬁﬁﬁ U(SILQ'FHli:‘. ”hﬁ’vﬁﬁ‘ﬁbﬁi c acid, which is oxidizing strong

acid, has
10 As a result of conducting diligent studies to achieve

the foregoing objects, the present inventors have found that
for the purpose of effectively utilizing spent sulfuric acid,
which is discharged/collected at a certain office, at another
office, by measuring and adjusting a concentration of the
15 spent sulfuric acid at least at one of a spent sulfuric acid
generating office, a spent sulfuric acid transporter, and a
spent sulfuric acid utilizing office, it becomes possible to
effectively utilize the spent sulfuric acid with having
little effect of a location. The inventors have accomplished
20 the invention by conducting various additional studies.
Further, the inventors have found that for the purpose
of effectively utilizing spent sulfuric acid, which is
discharged and/or collected at a certain office, the spent
sulfuric acild can be utilized as recycled sulfuric acid by
25 mixing at least one of a hydrogen peroxide solution and water
into the spent sulfuric acid. The inventors have completed

the inventilon by conducting various additional studies.

BRIEF DESCRIPTION of DRAWINGS
30 Figs. 1A and 1B are views each illustrating a flow of

conventional treatment of spent sulfuric acid waste liquid.



5 strong oxidizing force and can oxidize) dissolve, and elimnate organic
and inorganic materials, and al so can be expected to be used as vari ous

* kinds of cleaning liquid. Fromthe abowe-nentioned vi ewpoints, sulfuric
acid waste liquid discharged froma sem conductor office is preferable as
the 10 sulfuric waste liquid suitable for the present invention for the
follow ng reason. That is, the sem conductor office utilizes a mxture

sol ution obtained by m xing strong sul furic acid, which has a | ow content
of inpurities, wrtiy.a2hiisiragdewtldnsticasdhgta aods ia aleenvemttenation in
a 15 sem conductor manufacturin rocess., Thus ulfuric acid waste |iquid,
whi ch is hingthef hdsising o?Pegfh‘g ﬁﬂﬂrﬁs‘ﬁi%rﬁf%% MRS ’;"?R}%‘?‘bgae‘h& per oxi de
sol ution, tained by collecting spent sulfuric acid waste liquid
wi t hout change. ‘above-nentioned, sulfuric acid waste |iquid nixed 20

wi th hydrogen pemrag.des ishiackiew getessratting ahfleendvfoconventiohdlce, is
usual |y wastewater-treated or utilized as,a neutralizing agent in a plant.
Somet i s, tugatment of SRRRE SYHGFIE BSEY- with a hydrogen peroxide
solution i s utiliged oyside (el 33b.as eBoiRi 2ikakal1AbUM nddebpever

t he hydrogen peroXxiye so Jilon mXed therern is not effecfively utilized.
This is nerglgysrast e vbiyiczahgospeht téel Sutferdal daotorating ktbothe nm xed
wi th hydrogen peroxide (sinply as an alternative of industrial sulfuric
aci d), becalmeentiom.a denerit that a hydrogen peroxide solution is 30

m xed into the s uri.c, acid S I Ol I Fqdera wer the
added- val ue of t#ei%'ulsf ﬁ?i%v&\é‘?di %@%gﬁég@?loﬁﬁf Bégggr I %Slet %%E%ﬂ
inventign, Ebe raddidiieny Shehy HAFRiTiReE6XE dcvldiiibo i fnveateont o t he
sulfuric acid waste liquid is perforned so that the hydrogen peroxide
solution 5 has a Predé ésnhnekew dddawtrating aThese REAREH pofsxPie

The. nvent| Bhe i SR DL ute Hd RRErs HEERHT 5 =S bfeonaing 2 £RE. *

solution tojReeRefsd.i s reduced by an anount of residual hydrogen peroxide
solution in the waste 10 liquid . Sulfuric acid waste |liquid having a high
concentrati on, whrtd.i? H$szhatefedlilestrabingns copdecebraonethed o5
preferabl e, because the higher _the concentratiqn {here j t he

| over the cBﬁFgﬁEiBQ Fﬂﬁﬁii?Vifgrictﬂggﬁa?ﬁg?r§%n§5géng%ﬁtEQ?E?ESg%bIe
matter becomes, bpigysughl Yo 8CSatéUviéwdCidspestevélyaiytastrating wei ght
percent to 98 meigh? percent. More generally, the sulfuric acid content
ranges fronmp@bhenemgiiespef cere netlosd off gecysdrigehispend sHaEurdfeagdft ent of
hydr ogen peroxidﬁ con%ain d in the,sulfuric acid 20 waste |iquid ranges
fromO0 to 62REPHALNHFeELHRE &BY&“%&HBraIIy, the content thereof ranges from
0. 1 weight percent to 3 weight percent . Further, demands for purity of

sulfuric acid for electronic industry have becone stringent along with
m ni at ugd zaBEST MODEhFOR GARBNAINGCaOUENTHE INNENTAANCt or

There is no particular limitation on the concentration
of spent sulfuric acid to be treated according to the
invention, however, spent sulfuric acid of higher
concentration is more preferable for cutting down the

25 transportation cost per unit weight of pure sulfuric acid to
a low level in order to improve the practicality of the
invention, because the higher the concentration of spent
sulfuric acid is, the higher the efficiency in transporting
the spent sulfuric acid becomes. Further, sulfuric acid

30 waste liquid, in which a hydrogen peroxide solution is mixed,

is more preferable. It is because the facts that hydrogen



25 devices. It is demanded that the content of, for exanple, netal
ingredients is equal to or less than 20 ppb. Therefore, preferably, the

* level of the purity of sulfuric acid isgso high that the contents of
various kinds of inpurities contained in the sulfuric acid waste |iquid,
for instance, 30 the content of netal ingredient is |ess than 10 ppb, and
the content of chloride is less than 0.1 ppm This enabl es that 9 the
sulfuric acid waste liquid is used as cleaning liquid in an office other
than the sgemondec tusedffidmratemiligdngland tdeodnpfakng redicahste |iquid

b act o e taRmants 35 nde eond ot et ad Adant Al PRt A Rt S0
circuit- boasféh{ﬁfkg; 8@&5&5@& Y hii&engldh9asBgeh JdIESLEIS 82ARL1¥A AALEOUS

m xture solution ow concéntration sulfuric acid (having a concentration
rangi ng fr eulEdmele tantds wheightlpencatizing 4t nengackds deas )a areiry

| ow- concentration hydrogen peroxide 10 sol utj f (hayj n concentration
rangi ng®f rcﬁﬁ%r%”&ﬁﬂ%oﬁ%%'&ﬁtc%r%’éﬁ 1% Afﬁ%ﬁ%‘?ﬁ‘ﬁ?' pEltent).
Therefore, J{4.4 inl4i f Ul i teel i quid
m xed with %%idé%bge%r)\é %ﬁ)a&{ii?ﬂﬁﬁ?&rﬁé?n&c; @ﬁtg? gcja'dili"fE r'o%hta hgiggm&ggnﬁﬁct or
office, fores A20De hbedmoirhirtoul kisihafg eamsing ddgoidci dFnamt e
liquid according to the invention is not particularly l.imted,_as |gng as

|

the of fice i wentanas vd expiod Wiyt SULEYELE ASHAnY2EtAI YhI4Lfuric

aci d cont enci*?cqgaxaqé&\%fowlér 5%%188@&8?5:0r éf'f:t'c%f:lfé oF2rardtie HErtREAMI €,
() ces I nau

pl ants or n-vari ous strres, such as electric/electronic
i ndust rjiges, swhi € ¢ RElst@e 1 8qa edi onchisl® F ormthe tpne séntod naed tdaefor

i ndustries, an inorganic drug industry, an organic dru indus%&y, a
nedi ci ne i ndeetf9llewingiFeasemdusihat i6.f &9 |%ez'81cqmﬁlfstt°r§/,° 1R& al

i ndustry, a.mhing.i C. i { hdu a soda
ndust 1y, RS Ao SOMPELTCORLRERLE! BY el 86 5L Eng
neutral i Zi NGy DFRELE 4GS twhA cHYREY d hewe condentr b€s imparicdsdycwath drug,

medi ci ne, and chem cal industries are preferable. Especiallxépjudging from
the facts thabydhegennpenexidesplutiorsassacalaankagy§obotierals a jn

spent syl furic, aci ste liguid, discha om m tor_office is
| ow (ath‘% evﬁ?@iﬁ?n‘g'r‘l%@%? d'g?n%lf‘a E%%:fngof’ ?g&'%%%) , Q}r}?d; t hsg'ﬁ' a su faff?ji&(.: acid
content theggetei B1QEHE) WHidH 1BDh@ghhen Edhoen Ot pe eeid puandyf and t he
quality, purity, and safety of sulfuric acid waste |iquid, E;eferably, t he

office A i scantakhgondhrdopgenfperoside ppintion. pganfbecebeaiipedi b¥ng
sulfuric acclzglff.\gcsnt:fn{:;'s uérgt svl\.l,r].'f‘ﬁq:ic acid waste liquid without change.

As above-mentioned, sulfuric acid waste liquid mixed

20 with hydrogen peroxide, which 1s generated in the
semiconductor office, is usually_wastewate:-treated or
utilized as a neﬁtralizing agent in a plant. Sometimes,
sulfuric acid waste liquid mixed with a hydrogen peroxide
solution is utilized outside the plant as a material of alum.

25 However, the hydrogen peroxide solution mixed therein is not
effectively utilized. This i1s merely cascade utilization of
the sulfuric acid waste liquid mixed with hydrogen peroxide
(simply as an alternative of industrial sulfuric acid),
because it is a demerit that a hydrogen peroxide solution is

30 mixed into the sulfuric acid waste liquild to thereby

considerably lower the added-value of the sulfuric acid waste



Is to be included in the invention, is not particularly limted. Such
offices C are, for exanple, plants or offices in various industries, such
as electric/electronic industries (inclading a cathode-ray tube office and
a 10 circuit-board office), and iron and steel industries, an inorganic
drug industry, an organic drug industry, a nedicine industry, a textile

I ndustry, a fertilizer industry, a netal industry, a mning industry, a
paper manufacturing industry, a soda industry, a nmachine industry, a
storage battigywlds5 industry, and a neutralizing gypsumindustry. Anong the

| ant the of fj in t i tri the pl £i in th
Bl act i of el ot roRaCankRg g AEVERIgR chenaaa 4 B SrFPE8iang o
circuit-bogsth-Of{ i€ do1bPfore NN Fo WAEHSI €Y, thECsHBERTIE aBLESkAYteOr the

iron and st'eel 20 i1ndustries. Especially, plants or offices in the
el ectri c/ el Bbquidi s ipettfimiest sondhadi #)eahydrhggs- payoride splugdonnd a

i rcuit-board office), ferabl g. tical | f th
Cht hote b ayha%ige PERRPLE T ABY CoPEENELREEPR: of Al TRETPReOBPPREAE o
dilute m Xté':[fe%?%e SherP Wt tRE ﬁs&&”lfikﬁii(lii@ 8shfedth Reduraen penoxi de

solution is utl as the photoresist mask peeling liquid and as
copper - f 0i | tipe eontyaryqgutiie ifiventdonehs rdvaotageous| fnithata qdasthtdi ned in

the m xture solution is usually equal L to or |ess than 50 i ght . percent .
s 5 or CoB BEEoGen (RATELAY 1S ShHL AR e PRAGA Lon FadneonBYoBE 1 om

the oftlce fhountlof SB{ARLL HidrdbdP Heibdid Wd1atads! 1eshe lra@ykd.

which is to be Tnc I'n the-inv n, 1s not particular I'mted. Such
carrieriuni isgiiare, for exanple, vehicles (for instance, a tank truck, and

a truck) , ships (for exanple, a 5 tanker, and a ferry), freight trains,
ai rpl anes (or an SRIferie geddryasteddguilddaving F§1Q%€°9€ﬁp5%€§iaﬁd t he

ships are MEgoR’ 25! Af8bnakaBECkbmyy éhsehgegnaﬁgearagﬁfEEe,t&gck (a
medi ci ne contarner that transports medicine) easily make accéss to the user
office C frppefbeadlechpegauseuthe highee theAcofbantrabtonppherablfe ranges

of the tank truck and the truck are wi der than other transportati on neans.

The spent - sthetirie. ddied leweFcEhACeRkeriofc dBPIrAEYL 51 Heh¢ hARAGTOAD
featur s t hg}noﬁﬁ% Sgnfglgéégié %ﬁef%omes, but usually, a sulfuric

acid content ranges from 50 welght percent to 98 weight
percent. More generally, the sulfuric acid content ranges
from 65 weight percent to 90 weight percent. Further, the
content of hydrogen peroxide contained in the sulfuric acid
20 waste liquld ranges from 0 to 6 welght percent. More
generally, the content thereof ranges from 0.1 weight percent
to 3 weilght percent. Further, 'd’emands for purity of sulfuric
acid for electronic industry have become stringent along with
miniaturization and high densification of semiconductor
25 devices. It is demanded that the content of, for example,
metal ingredients is equal to or less than 20 ppb. Therefore,
preferably, the level of the purity of sulfuric acid is so
high that the contents of various kinds of impurities
contained in the sulfuric acid waste ligquid, for instance,
30 the content of metal ingredient is less than 10 ppb, and the
content of chloride is less than 0.1 ppm. This enables that



sulfuric acid is neasured and/or adjusted at |east at one of 15 the

di scharge source A, the carrier unit B, and the user office C Especially,
it is preferable that the concentratiorpof spent sulfuric acid is adjusted
according to a result of neasuring the concentration of the spent sulfuric
acid. Means for neasuring the concentration of spent sulfuric 20 acid.
which is to be included in the invention, is not particularly limted, and
may be included the follow ng nmeans. That is , at |east one kind of neans
for measuritig sul€hrdct avkdiwaeke Iigprisl isrupedfas wilegniag tignidiinn
titration, neans for neasuri ng. noi stU£e c&ntent ccording to a ﬁarl

Fi scher' s a5ofEdREIOtRLT han thecepmicrRiy (et i T eSPHUEHERNBY) (
means for neasunhBg FRSAINARGEL d Qhn" B Yteidds PPRtrics 1% AN, Means

: 'Tfﬁg} :
for neasuring VviScCoSity, means For asuring pH, and nmeans for performng
pot ent i onetgdesl ind ratduid iih asedthsdetray thbecmanefiachurbngodfEheat
sul furic acid can be 30 neasured. Am)%these nmeans, fromthe yi ewpoints of

measur edentakpersl eoRPeRTEN bt yetetng nblgiid el aRy %1-’2%‘_1%?’.%&1' 2 neasuring
nstrument, . N0 DEA0LN0 SE{adY. NRARABE LAEsBRARHELEY An' £hhEGHLYVE

I ndex, the Suring specific gravity, and the means for

measuri Nng Pl 2 Erd ¥ utire beEbl éw- dbgcahbrat ventsulfud-boacddt (havibng
measurenent 5 may be perfornmed at any one of the discharge source A, from
whi ch spenta sigragntraicion iranginh frgada fee entheweldght BerrsRdpbPting

the spent sgé\fwuri ?Vaﬁé?c?agsjoaﬁrma aufgvrl-gél{;]é&?tgaﬁl&]x hWRId¥D Ce?ptéﬁgﬂﬁ.dém furic

aci d, alternati nore” of e di'scharge “sou e carrier

unit, afil tH614EL6n WaPihgCa codnEtEhErebLon VaangLhgr fEoMCeavenalon
adj ustnment (to be described later) is obtai ned by perforrriglg t he
i

concent r at i bundredtihe meighhpencenticie 4Purehaht parsienthen EefPFati on

dj ust ment | f d ' f
o onirati of PeiubFs BREECrablE BOCHEPLERL P8 ol EERML aBlaifiste
quality of §egqyehafdd wfhmﬁ]ﬂdigefyétbﬂmar,ewhﬂdreiardmmrmﬁromul furic

acid can be déterm ned accor g to aresult of the neasurenent of the
concent r at i theotemheongeatosubfiiire. afpy. tirhgecuAe8ntrati on adjustnent to

be incl gsded 'n th Zofj:'{'c\:lgnii8fsgﬁgrgfn8eé£ffgfgciQcﬂitygétgf l}_&&_&ases

that th n o
according to the invention is not particularly limited, as

long as the office A discharges sulfuric acid waste liquid
having a high sulfuric acid content and a low impurity content.
Such offices A are, for example, plants or offices in various
20 industries, such as electric/electronic industries, which
include a semiconductor industry, iron and steel industries,
an inorganic drug industry, an organic drug industry, a
medicine industry, a textile industry, a fertilizer industry,
a metal industry, a mining industry, a paper manufacturing
25 industry, a soda industry, a machine industry, a storage
battery industry, and a neutralizing gypsum industry. Among
these industries, semiconductor, drug, medicine, and
chemical industries are preferable. Especially, Jjudging
from the facts that the content of impurities, such as heavy
30 metals, in spent sulfuric acid waste liquid discharged from

a semiconductor office is low (at levels of the order of ppm



concentration of the spent sulfuric acid is increased, and that the
concentration thereof is decreased. However, it is nore general that the
»concentration thereof is adjusted by bepng decreased to a | ower value. To
i ncrease the 25 concentration thereof , sulfuric anhydride or fum ng
sulfuric acid is added thereto. Further, the adjustnment of the
concentration thereof to a |l ower value is enabled by addi ng water or
purified water thereto. Incidentally, nethods of adjusting the

concent r at itan ppft )spamd thiaftua sud€idicoaai@0cpntdntetheénedfvis equak a

thod of addi t ant t | i ght
Coneont P at onoRdaEs that 4 weraht perdent, padErol rB st 8l Buley furi o
acid, wat ®and YWddd t&l1 @ SEef @A td 0L BRENd, SpdEsFSEnag] dgn@nd a

nmet hod of a ng a predeterm ned anount of concentration adjustnent liquid
thereto accsfflidy X olsh 4 esemicaridudieorx cvffite adxr om Blambsur enent. From t he

vi ewpoi nt of quality control, the latter_ nethod.is nore _preferabl e. The
above- nént i oned @Hh@@ﬁi?&ﬂ?Bﬁ1&&F&§9ﬁﬂh¥fqﬁﬁf’E@igéV?ﬁﬁ?n#iQ¥4 ﬁvﬁgﬁﬁ of the

di schar ge Sfé”i?cgtlﬁ? {061 R84 T B UM tilﬁleﬁﬂf’oﬁheié'sﬁét opdiefciarly

al ternativery, wo or nore of the discharge source,” the 10 carrier unit,

and the userimiféce. stivh egfeeBEr@lamy) Feasexamphé, aichrite oxoofEhteat i on
adj ustment may be performed either at the sanme place_or at different

pl aces. | n imevambeus hirdesbriescesiehtaorekeattitenehechranife

concentrati pn.adj ust ne for & h e esult of
t he concentfé&?% r%%%sﬂ#%ﬁ%ﬁqfﬁé %ireg?%§egé%# F%égnggﬁ%gﬁt?%§i%n

adj ust Nt @PPeh Bt LS04 F@NGEPLEE) | Oana@dibsh nEnd steeldindusbpnLesirani on
adjustnment liquid storing tank, an adjustnment liquid suppl

y punp, a
bl endi ng tahk?rga@bﬂ@bhurénﬂ@ﬁtﬁ%a§H¥Pﬁgaabﬁéh%ﬁhénQBSEFBvFH@GgEﬁiPﬁe

bl endi ng tapk.and so forth).in m_0 I . h
concent rat i AIRS r%m%%ﬁf‘it)c‘&ﬁ @@%Qﬁf udt gﬁgnggggfgeﬁg@ﬁ%éé merat. o
the ot her hgpgustpyl hemeashgt fivdud ey Canpepés admit asasimentusndyt he

concentration adjustnment are perforned at different places, a result of the
25 concentrat sodaatipdeshent samaphineahndustsy.td sheragetP3LtEPTHy vari ous

, lity, tel i| t i
Modged 1 sinRisBEs, ool rneREeREintedoryiramnbabPlrun, Mi8le Mol D oy
accordi ng tg)hhestéANHE beedceasih tthdirl hadusienkssuthdrprames dr gheysed

wi t hout change, 30 or the concentration adjustnent is perforned. Wen the
concent r at | ofif hdpasinmethe i slerbrfis falgctranicpiadnstaliesh (1including a

cathode-ray tube office and a circuit-board office), the
chemical industry, the machine industry, or the iron and steel

20 1industries. Especially, plants or offices in the
electric/electronic industries including a cathode-ray tube
office and a circuit-board office), are preferable.
Practical examples of these are a cathode-ray tube office and
a circult-board office. At these offices, a dilute mixture

25 aqueous solution of sulfuric acid and hydrogen peroxide
solution is utilized as the photoresist mask peeling liquid
and as copper-foil peeling liquid. The concentration of
sulfuric acid contained in the mixture solution is usually
equal to or less than 50 welght percent. This 1is preferable

30 for reutillizing spent sulfuric acid discharged from the
office A.



14 adjustnent liquid is added in such a way as to obtain a desired
concentration, as above-nentioned. Incidentally, in the concentration

* adj ustnent tank, the concentration neaggring apparatus may be installed so
as to check whether the 5 concentration of the spent sulfuric acid reaches
a predeterm ned value after the concentration adjustnment liquid is added
thereto. According to the invention, an additional treatnent other than the
measur enent and/or the adjustnent of the 10 concentration of the spent

sul furic acid mya mmednuEt & nadstg auldurisf adid Wastearbasidln ce A,
the carrier unit B, and the_user office,C. The addjtional treat ni whi ch
will be desdridedsi hoRa ARPlHgpguin the {Byenhipan , NGt PRLtHER bty

concent r at | g pl{ u i, ACL S 00 kG B BN SPERbmY PeS Wi eaAEES: @

treatment of renoving 1 ngredients other than sulfuric acid, which are

cont ai ned iimd¥ensPL tamk tiruekacadd artmudk patshdps dff oaddixagpaeoet aer
i ngredi ent other than the sulfuric acid, which is contai negei n t he, spent

sul furi & actankenerand.a Fermyd « f@gleh GR10GncBAEPIAPRG SGFf BP eifcid
cont ai ned 'f,l;,;eg?ehnggfm %g,lgfﬂr};g e Gnlas PeRR 9%1’1?.@1@% 8%8Mehk! ¥higs! he

addi ti onal neans may be used tor performng the Treatnent

of concentraié prelpiaetecati d Edpscadny) ehei tankh¢ruakeand e theck
i ngredi ents, which are other than 25 sulfuric acid and contained in the

spent sul f uf & anedieline contalaerathatstEansROGES dediing i ee§dd YpBAkRi de

solution, which are lL.ower in boil]lin i nt | j

i ngr edi ent saﬁ?ﬁsﬁvtacba:?'ft 'éﬁera%fa’c? %a%ggﬁl'F%?@%%Jﬁ%%ﬁggc%nak? &°spent
sul furif achd. ganseeHeMgpLiddl Srhhges o30hatankconick and tive thackpent

sul furic acid can be concéentrated. At that tinme, the evaporated ingredients

are renovedafeowlider thanrebberobrapgpentdylonimgaBssuction unit . Thus ,

sul furic acid can_gui ckly be ncent.r at iy hat the
gaseous i ngredi ent2¢ sg%%tcﬁélrl&g}f%b‘var?gjt&;rggfzggﬁ' ﬁ %ﬁﬁeew%%é’?ﬁ‘%‘cgetb
tenperat uregnboi Wobaibhersaeatesuthdti €nacconcénbrheabadoEnspanh a

treatment, depends on the ingredients contained in the spent sulfuric acid,
whi ch are osh2furhenacid fis measuired andfer ardjustedatgheart abanangt

tenperat ure canpot generally be determned, f i wher e
tho spolt SERPUIACIRASP BBHFGPAY FAP SR aP YR bbb ibe MR BEEdRE, /o
the heat| N9ct erpepaLLd LY angesi el ¢ 396t enebedncdhtSation’ efabl v,
about 180C to about 250C. A reaction apparatus used for the treatnent is

not particuspehy buliftedc Achidows agjusiedsaseprBdngsse asresslteadtion

r . Thi
apparat us meas%ring the concentration of the spent sulfuric acid.

Means for measuring the concentration of spent sulfuric

20 acid, which is to be included in the invention, 1s not
particularly limited, and may be 1ncluded the following means.
That 1s, at least one kind of means for measuring a refractive
index, means for performing neutralization titration, means
for measuring moisture content (according to a Karl Fischer's

25 method, or what is called an evaporated residue method), means
for measuring absorbance, means for measuring specific
gravity, means for measuring viscosity, means for measuring
pH, and means for performing potentiometric titration is used,
so that the concentration of spent sulfuric acid can be

30 measured. Among these means, from the viewpoints of

measurement speed and accuracy, and the price and size of a



apparatus is, for instance, an apparatus that is nade of a 15 materi al
showi ng corrosion-resi stance agai nst spent sulfuric acid under
concentrating conditions, and enabled g tenporarily store the spent

sul furic acid, and that has a supply port fromwhich the spent sulfuric
acid is supplied, a discharge portion from which concentrated solution is
taken 20 out, a heating device for heating spent sulfuric acid, an exhaust
port from which the gaseous ingredi ent obtained by evaporation is
exhaust ed, msabwrisiy timst mumen ttoraret thahd blnd eatsbhdiblin: e tmeansinf et i on.

More specifically, an exanple of an appargtus for concentrati sul furic
aci d cont aifRARFYTLR% A ﬁ%ﬁﬂé?ﬁi‘é%l#rlﬂﬁg’g' a ?:I,m‘??'f‘%f% 'f'%sgﬂ:{']‘?%ri c acid is

m xed with i.de ' | ri '
Tapanest. PANSHIEES PPN R 1S Theddts FoRIRE AtiingOal abehble | o0

the treat ngpeférdlSI®Yi Mhe BbLEE-MRNT 10hkdr c8ficehanasiibiuneasacenenbnt ai ned
in the spent sulfuric acid has been cited as exenplifying the_additional

treat nefit. may 1® pesfiormedl b, aBgepre Sf rilie AiEGharges SRRTGEd Al nt TR
t echni cal flﬁ%&?%}ﬁ%{t%&fl Iu%tilcngfgpeggeﬂéé(h&g & “ﬁmdéT%%@ri'e‘}“ﬁn tTﬁUS , a

treat ment of uCchnmetal” 1ons can Cited as exenplitying the

treat ment ofriREPy+ind e GHpRits sallfarithasia, sand whe uwased ofiteeat nent
of using ani on-exchange nmenbrane and separating netal ions froma solution,
whi ch cont anbtlbzing die speat sp}furici 2644, AR 1N af tHer @hce

t her ebet ween_as | VI or to er ' at_ i I

di f f usi on dF%F?/sqafs%F@ é?gg{iaﬁég&%‘#ﬁ%‘f ?/’Jl?%égbgﬁgi%g ?rrl%\gt rr%ﬂn tg% {éﬁlg]r% nati ng
the netg) ig9pgice Many rdeerEReSvandePidLe HichdeHGeIHldy adgtistameatl Oto
performng diffusion dialysis on acid are reported. Anion-exchange nenbrane

obt ai ned bybendescribedflgberi nisodbtalinedobygperseratydpyRedi ni um groups
the most praeRPRRFFaFhoRoBrararamakt B il ek, FRECBRE; R sfoRBRY™ '
per oxi de solyhb@Atration adjustment is not performed, the presentation
of a result of the concentration measurement to the user
15 office C leads to assurance of the quality of recycled
sulfuric acid. Furthermore, the price of spent sulfuric acid
can be determined according to a result of the measurement
of the concentration of the spent sulfuric acid.
The concentration adjustment to be included in the
20 invention may be performed in either of the cases that the
concentration of the spent sulfuric acid is increased, and
that the concentration thereof is decreased. However, it 1s
more general that the concentration thereof 1s adjusted by
being decreased to a lower value. To increase the
25 concentration thereof, sulfuric anhydride or fuming sulfuric
acid is added thereto. Further, the adjustment of the
concentration thereof to a lower value is enabled by adding
water or purified water thereto. Incidentally, methods of
adjusting the concentration of spent sulfuric acid to a
30 predetermined value are a method of adding a constant amount

(per volume or per weight) of concentration adjustment l1iquid



fromspent sulfuric acid containing the hydrogen peroxide solution are
cited as exenplifying the treatnent of renoving 20 ingredients other than
~sulfuric acid contained in the spent syBfuric acid. Mre specifically , a
treatment of deconposi ng hydrogen peroxi de by sinultaneously supplying
hydrogen to a hydrogen peroxi de deconposi ng catal yst (see Japanese Patent
Application Publication Laid-Open No. 25 61-186208 ) , and a treatnent of
deconposi ng hydrogen peroxide by letting waste |iquid) whose tenperature is
rai sed, thr{cugbfuricadndnebedes, furdnigasulfusritapahdsewlberntpuwpbfiedti on

Publ i cation Laid-Qpen No, 5-345188) are cited. Mregver,.a treatnent of

i nt roduci ng"akf% uldds sQcFar Fhl &+ @ﬁPtsﬁP?'Lﬁ-PF&c%cg t AR E'ﬁ%ﬁ8ﬁf%f ns
hydrogen p ' ' ﬂeme by t EYeFa Xadfusbiien Be

sul furous gécéh;iﬁ ér%%%d% 1%8%2%%t%r$?ﬁ%r eby ?f(;&gecoﬁlpose hydr ogen
per oxi de aridwid@rilkrets ndeordingith amegpukveof i tige scoicentsation by

detecting the sulfurous acid from excessively being added tr}g{!et , and then
el i mi nati ngne@HERESNEy| fFlH%Uélh{?cin-e&SPQ&méér%ﬁi%’gﬂtiﬁé’ﬁ?émr | {8 ¢ acid

after the i i f I id i t@qgﬂ_ﬂéﬁq nese
Pat ent Appl?éc% ?Poﬁﬁé’%g?(?cjé% i*}%f{j%%%é% ; éﬁéei 06). An additional
i ngredi ent @dhesnthanion!daqdetniaitl mayy beepadfotmed abamspente sfil thei c aci d

according to a purpose 10 for using at a user office C. The additi onal

i ngredi ent disehargeraqungad .y thentaeglienyarbldh, b th@eussruPfbices cited
as exenplifying,the ]t on 1.hgredi , [ jd t ai ni ng
hydr ogen peé(bﬁqt}eerél&%ﬁslleo]ﬁ”i §kf¢‘£‘?§8§g‘bﬁ?€éfs§égﬁgg&§%ﬁé‘% ﬁ%“:‘gg‘ﬁt ?ﬁgnd as a

surfaceygl5 ¢4£2i8BNinSEYENARA abhe S@s&R, of Piceunuf acturing a seni conduct or,
and a printed circuit board, and for perform ng surface treatnent on

various netals. THe seereenveralion meRsHregntrard okhe| CORFRMEFRELIORt hert o

been not effectively utilized, 0 i S I t_law price, can
be dramati c%&ﬁ?#ﬂ%ﬁ‘éa’%% ?%sp ?51%?1\!}%‘&} 1\%%@12&2 t?‘%s %&I’%‘ %e?lgf;guglp'négl%t he
above- nsat i gefe FEABOF1ad88! € B etHd /I drOglest ofhes eddridehaRetorsul furic
acid are a case that a result of nmeasuring the concentration is transmtted

to a purchaseasurenhent amdntheanaeniratliars adjustnentaarg raréasm@edhat t he
spent Sﬂj) f uchtt?é:is%Met Blg\@g? ha result of the concentration measurement
is directly sent to a concentratlon adjustment apparatus
(concentration adjustment liquid, a concentration
adjustment liquild storing tank, an adjustment liquid supply
pump, a blending tank, a concentration measuring apparatus
20 provided in the blending tank and so forth) in the form of
a signal. Thus, the concentration can automatically be
adjusted to a predetermined value. On the other hand, in the
case that the concentration measurement and the concentration
adjustment are performed at different places, a result of the
25 concentration adjustment can be transmitted to the next step
by various means, such as orality, telephones, mails, and the
Internet. It is judged at a place, to which the result of
the measurement 1s transmitted, according to the transmitted
result whether spent sulfuric acid i1s used without change,
30 or the concentration adjustment is performed. When the

concentration adjustment is performed, the concentration



concentration adjustnment liquid is added (incidentally, the concentration
thereof is indefinite after the concentration adjustnent liquid is added)
" is sold, and a case that the spent sul fiaric acid, to which concentration
adjustnment liquid is 30 added, is sold by adjusting the concentration
thereof to a predeterm ned value (incidentally, the value of the 18
concentration is checked) . Wien the spent sulfuric acid is soled, volune
(or capacity) or weight thereof may be enployed as a basis for sales .
Al t er nat i veldjustmenipdhguid ¥ pddeddinisna) dWa¥RY taRktmg deshredsul t of
t he concentration 5 neasurenment by using t cant f e sulturic acid
as the basi®HURLALCN Wﬁeﬁrh%%é/'%eéﬁﬂ%nﬁhf'urﬁ% cg'?lteg%iasﬂgc’il %ast :ét i s,
that is, Wddiuen e Qididaddtenmen@¢ankl, athencedtent FEbion iMeas@RTEGt r ati on
of the spent sulfuric acid varies at the discharge source. Therefore, it is
nmore rati oreppawatud magrie tknstalled slds tte ehrek wgther ctkeid on the

basis of the pure sul furic I d content. syste or _recycling spent

sul furi @ acf %F&'iﬁ?ﬂfrjr@‘ t%‘?t e | SRR |%‘ﬁ1€'§1¥$ e?)‘[éqa(i Jf%%&f%/%a?’ nent a
plurality gfrdddEsSrmiddiivdfue SHhdMIiKe asdtbdLENSt £6h hyahetmymst em for
recycling 15 spent sulfuric acid according to the invention may be provided
t heret 0 agaliquidris spdbded i thetretoci rcul ation of the recycling, which is

represented by the next expression: Di scharge Source > rrier unit B -~
User Ofice C (_ ASSUtMg @ fhe nventiqn, rarréra‘w{.ﬂc‘?rttﬁﬁ‘al-cft%aew '"%1-‘ i ce

C)n 20 (i %ﬁ]@reﬁ(t%l‘? é’%e%@%ré’tﬁéﬁ@%’ﬁ&%f R4 VA @ uStdSE  oPr eherably, a

natural nu r ranging trrom o 7/, and incidentally, in the case that "n"
i s equalo t acoficértpetidohat 2helspenB sulfard dCacidwhay tbe peréopmed ab a
different value of "n", may be either the sane as or differ fromA B, and
C, 25 respekeagk|at OH'Pe°§y¥?§n¢1§?hﬁﬁﬁ?c$?‘h5°%p‘entth?uﬂaﬁ'ﬂié"raepata@cordi ng
Lo the 1 nVeghd ¥hdRkeBayee 108 .01 1AM daiPPEna) ¥iatient | WAiBrSEMC! ted
herein has & Lerm nar o e discharge source A, a termnal of the user
office C, apd des@aeited Ul deitaidcbdl1d®, i hé primt ilors tamcegeaehreahinent

connected to the termnals through a network. The Syftem conBri ses (a)
means for ©f concentrating sulfuric acid containe n the spent

15 sulfurlc acid, a treatment of removing ingredients other than
sulfuric acid, which are contained in the spent sulfuric acid,
or a treatment of adding another ingredient other than the
sulfuric acid, which is contained in the spent sulfuric acid,
thereto.

20 The treatment of concentrating sulfuric acid contained
in the spent sulfuric acid has been cited as exemplifying the
additional treatment. Known means. may be used for performing
the treatment of concentrating sulfuric acid. For example,
in the case where the ingredients, which are other than

25 sulfurilc acid and contained in the spent sulfuric acid, are
materials, such as water and hydrogen peroxlde solution,
which are lower in boiling point than sulfuric acid, the
ingredients are evaporated faster than sulfuric acid by
heating the spent sulfuric acid. Consequently, the sulfuric

30 acidcontained in the spent sulfuric acid can be concentrated.

At that time, the evaporated ingredients are removed from a



19 inputting informati on on spent sulfuric acid, (b) neans for storing the
I nformati on on the spent sulfuric acid, (c) nmeans for inputting conditions
concerning spent sulfuric acid to be supplied) (d) nmeans for retrieving

i nformati on, which 5 neets at |east part of the conditions inputted by
means ( ¢ ) , fromthe information stored in the neans (b) , and (e) neans
for transmtting the information, which is obtained as a result of
retrieval perfornmed by the neans (d), to the term nal of the discharge
source A tmmtﬂn systemfhy mﬂmmmqtstq@maéht edlhegd sy fuglchaci@r ni nal

of the user_offi fromwhich retrigval u e spent
sul furic ac':f'acfl 9?#‘8 ?%ﬁ%&’&éﬂaﬁﬁ‘fuﬁﬁt %&é}’é é)évg‘tt tc?]e@) Eattrh%qngll:[gof ltoh
di scharge sqpui&sud pgrddidite 1£rdd shaPded ey Usturdt i @BEfusoRlg t he
network. The 15 spent sulfuric acid information nmanagenment unit has (a)

means for resstinggtenperatureon tn wpkeh the fspéent asubfumwhe caicid 1s

transmtted fromthe term nal of the di scharge sou fﬁ%’é% neans for
st ori ng 5t hd*¢HFRF kR | HER P t HePRRER L 5 H1ERPTLS 4% ot h? edLentf receiving

condi ti ons, mgfh&i A4 s g%é&?ﬁﬁl?.tﬂ@ tabﬁat em&eﬁl a®bh bhﬁeyseﬁaﬁfflce C

and concern spent su uric a e user fice C wishes to be
suppl i ed w gl fixrc raedds f Thereforeyi abthohgn rtﬂie beatdhgchemperatuatre| east

part of the condjtions i gutted by neans éﬁ%ﬁ& m t he nformati"on stored
in the mearRaRR9t gg,q@r@g.)l e fAetesmingd, APpLE - et ﬁf"t?reraY' 8he whi ch

i's obtai “edu;?% shdd Scﬁhifﬁiiﬁ%éi&k@nt&q fs% drbynd RS aTRRs parox188 the

term nal arge source the I nformation i s presented,

and/ or oo t&E14ELGM neﬂhephetalﬁgngsempéfaﬁerefﬁamgemtf&bmrabouevﬁomndlt|ons
are inputted. 30 The network may be constituted by either a wireless system

or a wired ayseb@l5er prefifrably habputdGEE tabont 250 Gorkreastirhut ed by
a LAN, and gH“Pﬁ% u%%rb?f&et‘ilxet Pfégmeﬁﬁri%ﬂ?t fﬁ%g‘%q-t ; el(f]:?iﬁvolm ted.

i nformat i on spen rc acrd e térm nal

of the di schxn@wnsapparatus nmaybod tisedds ittiel paaytiomiapperaiuis .t hPhis
I nformati on concerns, for exanple, an amount of spent sulfuric acid

di schar ged, aPPATBERS ehe e/ £AE chteL AFCoe A ARRARA TS (thatc dfcBAGeaPEoR of
"L S aRbEoREAS sRORFY, LoBkoFERALLBIRUL AbB aGaTGEE! bgbhen measrere
sulfuric acld under concentrating conditions, and enabled to
temporarily store the spent sulfuric acid, and that has a
supply port from which the spent sulfuric acid is supplied,
a discharge portion from which concentrated solution is taken
20 out, a heating device for heating spent sulfuric acid, an
exhaust port from which the gaseous ingredient obtained by
evaporation i1s exhausted, and a suction unit connected to the
exhaust port as an option. More specifically, an example of
an apparatus for concentrating sulfuric acid contained in the
25 spent sulfuric acid, in which the sulfuric acid is mixed with
hydrogen peroxide solution, 1is an apparatus described in
Japanese Patent Application Publication Laid-Open No.
2002-68715.
Further, the treatment of removing ingredients other
30 than sulfuric acid contained in the spent sulfuric acid has
been cited as exempllifying the additional treatment.



10 adjustnent of spent sulfuric acid, ( for instance, a kind or a content
of) the additional ingredient contained in spent sulfuric acid, or a
delivery price. The system according tgeethe invention nay have
authentication means for authenticating a discharge source 15 A when

i nformation on sent sulfuric acid is inputted fromthe term nal of the

di scharge source A. Further, items, such as a name and an address, which
are little changed, and information concerning spent sulfuric acid, which
has ever bapedimiddlsd;, spgnhsudfariicantdidd stihargedetn Abeckeleal 20 user

information prelimnarily_ registered correspondi t |, ogin | d
passwor d. 'ﬁi‘@%ﬁﬁi“ﬁ%g}a P@ﬁ%ﬁf}%ﬁ%@é%%ﬁ%&%é% ﬁ&‘?snbf at he
user office, g}aéwéf’ctnﬁémca%ff“ eIAGhat g et et aihabnkheatsBs eitégea& wi shes

to be suppli re not particularly 25 limted. The conditions are)
for exanpl esxenplnfying thespmatnmnt of imenaoiihg tngredlent s etheghtharcessity
for perform ng neasurenent of the concentration, of sgg t sulfurjic_ acid,

desi r ed ScorteHiYERG 8610 heh fEaant PSS gheRg eESheD e errane
?djt Ezt gggf ﬁorgt%ggsggra%ﬂh%ﬁﬁ&fibﬁs ﬂzféﬂtlf a%ﬂdﬁcﬁ'ﬁcﬁhiéh oMt iinsfa&Pqt ent of

_ Ingre contal ne n spent sulfuric acid, or a desired
purchase prige.metZl, The ©y51.E/M G Cor éomgen tra tion ndEffénencay have
aut henti cati on nmeans for authenticating the user office C when_the
condi ti ons, therebetween e dgivism faECecti HgTeRY ithatuddr ¥phptcisc and

concern spent UL TR EE,BELA dDRtyLlE Ba USPEed! 44 Exbni ERFEngOCRE SUPPI | ed

10 treatment of eliminating the metal ions. Many documents and
patents concerning membrane for performing diffusion
dialysis on acid are reported. Anion-exchange membrane
obtained by amination of (or introduction of
quaternary-pyridinium groups to) chlormethyl-styrene(or

15 vinyl pyridine)-divinylbenzene copolymer is the most
practical and useful.

Treatments of removing only hydrogen peroxide solution
from spent sulfuric acid containing the hydrogen peroxide
solution are cited as exemplifying the treatment of removing

20 ingredients other than sulfuric acid contained in the spent
sulfuric acid. More specifically, a treatment of
decomposing hydrogen peroxide by simultaneously supplying
hydrogen to a hydrogen peroxlide decomposing catalyst (see
Japanese Patent Application Publication Laid-Open No.

95 61-186208), and a treatment of decomposing hydrogen peroxide
by letting waste liquid, whose temperature is raised, through
a carbonaceous material (see Japanese Patent Application
Publication Laid-Open No. 5-345188) are cited. Moreover, a
treatment of introducing sulfurous acid into spent sulfuric

30 acid, which contains hydrogen peroxide solution, and causing

the hydrogen peroxide and the sulfurous acld to react with



such as a nane and an address ( which are little changed, and information
concerning spent sulfuric acid, which has ever been inputted, may
automatically be displayed according tg7user information prelimnarily
regi stered corresponding to 10 a login ID and a password. Means for
retrieving information in the systemaccording to the invention may
retrieve not only information, which neets all the conditions received by
the neans ( ¢ ) , but information, which neets at |east part of the

condi t i ons &dch rptherdthnrebe teadecqmpose hydxpgemrerenidatard Efored in

t he means (b)._Then e retrieved information is tyansmitted t he
terninal ofP ?ﬂé“%e#u%’?‘f’f%é @f‘*bn?’%@i%ﬂe‘f%t rb%d“f‘#%lﬁgo"é? eaﬂ‘l%lcj?}’ed. At
that tinme, §dfEEBid Ofh& EEFREOGs (4014 | FSsRNeLced HEvalyrBssngndadée nanme
of ) the discharge source 20 A, to which the retrieved Information is

present ed, thegrdeo t ramdnithemrdel retima bindFuresbdual esulfivonst aohdcbyicer ni ng
(for exanple, the address and the ngne of).t us office.C or/and_t he
conditiéns,a%WRY*PQU¥P?r§BﬁHﬁ1ﬁd;fqﬁiﬁNQH%g ngﬁanheo n%ﬁ8dH§gF°Bf?Fce C
and concer € i | s 29t 4538 at PSedSSap2hdsscpirdhehes to be
supplied MFF%? %%§f$%§#%a§%%§tted tdaﬁﬁe gi%char%e source A, to which the
retrieved ixpplieiatboniBuplisebien. L&£idf@peil No.the3ty80€&m according to the

i nvention further conprises f ) neans for storing i fornatioq on the 30
carrier unit B, oMY 489r§€F§BFiﬂbhFﬁéﬂFggﬁd;fqﬁﬁq:Q§ Sc®8¥ding to
at least o o 41 f i t [ source
A and the (Sariied (& O SEH dlBdIT AR aecefding 18, 8 parAbEE

t ransporg edfongs i ate@ecasieryof bl cer@s urire ridddtd ondjlushgeetiiehtt he
concentration of sgent sulfuric acid. When the carrier unit B is selected,
a 5 conditi®ntopactienkarivelivhbed; odydnegen Raxaklde ek Ipoks ati on

cost, the s u riski t | al carrier
init By $eUed0af SPsmblErriRbUEhE Akt ERafhy MGPRARLLE. BoohlBelT 1B
IS not partiguiariy hédateontdieingnhpdpagennpenokibdecasoluetonnis 10 B is,
for exanple, a control station for the carrier unit B, an anmpunt of spent
sul furic acfaequanthycufedeasraRspbFREAgIaIants ndnd A8t AcFUBEaRBt a

car i or funi FrERREERE dier FRAMY BH Bo-ChaRRBRERLERhy A B LERAREL LY, 15

structure agfldaaspetheedneiecust, beaddl hangr oper peegoomihfesapeacal
structure and the special material when the carrier unit B has a speci al
structure otr@atpestapnnueripys. metals.

The added value of spent sulfuric acid, which has
hitherto been not effectivelyutilized, or which has been sold
20 at low price, can be dramatically increased (as that of a
valuable resource) by using the above-mentlioned method.
There are three modes of selling spent sulfuric acid are a
case that a result of measuring the concentration is
transmitted to a purchaser without changing the spent
25 sulfuric acid, a case that the spent sulfuric acid, to which
concentration adjustment liquid is added (incidentally, the
concentration thereof is indefinite after the concentration
adjustment 1liquid is added), is sold, and a case that the spent
sulfuric acid, to which concentration adjustment liquid is
30 added, 1s sold by adjusting the concentration thereof to a

predetermined value (incidentally, the value of the



Further, in the systemaccording to the invention, nore preferably, the
spent sulfuric acid information managenent 20 unit is connected to

 term nals of managers of the carrier uldBts B through the network and has

(h) neans for transmtting information on transportation of spent sulfuric
acid to the termnal of the manager of the selected carrier unit B.

I nformation on the nane and the address of each of the 25 di scharge source
A and the user office C, an anount of spent sulfuric acid to be

t r anspor t eccongantratcon iy £heckefdent Waeh drhedRaN e SEdEurde asheh®rati on

adj ust nent of, spe Lf ] (e W g r i t n kon date
and tine, ant ep‘?’o%érl t'El ?ﬁgsw(;) %ta%%cgltry{}c?ﬁﬁ%qa%@ ![t ﬁ§r§8§nma? Ebi%aéﬂg;}&%%
carrier unigs B s4€i€ifords@tesxemitidnratgitdiey,’ thbapeadt euldurticanspdrt ati on
of spent sulfuric acid". 23 Further, the "manager of the carrier unit B"

i s not partmayilke|50ld meeerding treracresialt ef ke FerRCceRt¥qkieRnager, as

| ong as _he manages the.carrier .unit B, ual | a o] [ ier
unitg'.J B s ¢ %m?rh%bynléﬁ%'é%rtl}b? cgnttﬁg% c§%r e gﬁ?wgicg?%@)ﬁagsh%%e
"manager ofpidifs G kaNedNi twiken! thd @pdntTsu@dur@chasid The dd1Eak 08

provi des a conputer-readabl e recordi ng nmedium for recording a program for
causi ng a chepthet i, pithonmpenfamingbbeiaoncentinaddion agjuatwentiti on on

spent 10 sul furic acid ich is transmtted frqoqmthe term.nal of fhe
di scharge sb?f c‘"eo‘)ﬁ,’er(tbﬁa% fclﬁcﬁr}eor?p&ntsts 'fHé‘q‘tchgc'eliﬁf XFﬁé‘Fisoﬁ%oﬁﬁ?he
spent sul f ujjscrRgide éSurdde fMRGldITedf G Wd¥e Gidrifans omhi ch are

transmtted fromt%?a termnal of the user office C and concern spent
sul furil® acqudanhhtatiree lStasglbftfhespenti sdsurd chacddpphi sbewbahis(d) the

function of retrievin i‘ﬁ?r tion whicﬂ rTFets at | east part of the
condi ti ons ‘i’f‘lp'El}P?eBu’E)% SRt FUrie gt AeCPRR®®Fon ( ¢ ) , fromthe information

stored by perform ng diig, (dictledydl ihg sgemdsﬁleukihhsc&anaeeefagﬁg

transmtting the i nfformation, whifch is 20 obtained as a result of retrieval
perfornmed byomhd invenyictheanunepeah thed) treabment a pluradltyfoft hémesschar ge

source A, to which the information is presented, and/or to the term nal of
the user of TRRE, 1% SHMNTAE Aedd E?ﬁchﬁﬂd‘PYiﬁh% SyiSd &M S ot anygging

Preferap]y, S%Qﬁ‘t rs%ffﬁufiiif&ga&f& ia'é@o@mwgdwghteolﬁxnﬁ}éw&aﬁ?ocgbhﬁusweéar ecords

t hereon a programftor causing the conputer to perform( e function of
transm tti nghéenébomagabn. olMdrersgerificanlyf cpmulatdduro Heed to the
termnal of the manager of the selected caryier unit B r ogram can

be prpvidedr?ﬁyﬁééPS'thbF%I?ﬁiﬁ%PF??eBE?ﬂngnEP%IP%ﬁtiﬁggrgggagﬂ’disk and
PR e F s R R
I nvention. pischarge Source A’ — Carrier unit B’ — User Office C')n
20 (in the expression, "n" designates a natural number,
preferably, a natural number ranging from 1 to 7, and
incidentally, in the case that "n” is equal to or larger than
2, A', B', and C', which correspond to a different value of
*n"”, may be either the same as or differ from A, B, and C,
25 respectively.
The system for recycling spent sulfuric acid according
to the invention may have the following mode. That is, the
system cited herein has a terminal of the discharge source
A, a terminal of the user office C, and a spent sulfuric acid

30 information management unit connected to the terminals

through a network. The system comprises (a) means for



Furthernore, the programcan tentatively or 5 permanently be stored in
recordi ng nedia, such as a floppy ( a registered trade mark ) disk, a

* CD-ROM ( Compact Di sk-Read Only Menory)l9 an MO (Magneto Optical) disk, a
DVD (Digital Versatile Disc) , a magnetic disk, and a sem conductor nenory,
and al so can be provided as package software. 10 Furthernore, the program
can be transferred to the spent sulfuric acid informati on nanagenent unit
according to the invention froma downl oading site by wirel ess through a
satel | ite. jupethingnSormatiqn of spens §Pbg§$é¢r@6¥%y R ¥ @eans\£PE| ess

th h k | 1. | ,
the spent oTrrErre e infare hEPRar HR-esth P et Hechdr (A BoRRE °
i nvention, MHET it HenISUHEM 1 ¢n S Uil iy speed palFued hacdadtsk. A

recording nediumreferred to in the present specification is a broad
concept i ncbedswppiiedof (dheseangdfar retrievhed informatjpprsewhich

oL L i . . T h . : 4
oo um tay. BEEHEA b teRRERo bamecrpaLs iR ShATE 68 BETEAT: 16t her eof
, or may bespsnfoidraihfdinmaidd Yroed B4 ¥hdundas eme), Wi (20t meankor med

chronologically. 25 In accordance with a nethod for recycling spent
sul furi c acfdratransmhytingt hkei hnfarmahiont which is ohtadnedhasdischarge

source office A, the carrier unit E, ang %he gser offigg C, negﬁurenent of
concentratiBﬁSB;tsBEUFe§HF?H?iCPSE arang, By t RcBAfPEL A-aliPusPfient of the
spent sul fUEéfmgﬁai\Q}ﬁ thd BP5EALPEE SRSt Ng ThXeshdh ithetinkeB2RhtaBa Of
hydr ogen peroxi de solution and water. Further, preferably, the 25

concent t(at i hp mrkseitahi and/per torthed tarmdndilngf ttheauser dfifiafe nExomr enent

of the concentration of spent sulfuric acig waste _|iquid, and the
concentrat i BRigh FRETigVRLr PEPdLt4oRgsarel tRBPEPE  neasured after the

concentration adj ggg "Efint Ssr1P6F107 88fd information management unit

connected to the terminal of the discharge source A and to
the terminal of the user office C through the network. The

15 spent sulfuric acid information management unit has (a) means
for receiving information on spent sulfuric acid, which 1is
transmitted from the terminal of the discharge source A, (b)
means for storing the information on the spent sulfuric acid,
(c) means for receiving conditions, which are transmitted

20 from the terminal of the user office C and concern spent
sulfuric acid that the user office C wishes to be supplied
with, (d) means for retrieving information, which meets at
least part of the conditions inputted by means (c), from the
informatlion stored in the means (b), and (e) means for

25 transmitting the information, which is obtained as a result
of retrieval performed by the means (d), to the terminal of
the discharge source A, to which the information is presented,
and/or to the terminal of the user office, from which
retrieval conditions are inputted.

30 The network may be constituted by either a wireless

system or a wired system. For example, the Internet, a



Means for nmeasuring the concentration of sulfuric acid waste |iquid or of
sulfuric acid waste liquid mxed with at | east one of hydrogen peroxide

* solution and water to thereby perform @oncentration adjustnment is not
particularly 10 performed. However, the followi ng neans are cited. That is,
at | east one kind of neans for measuring a refractive index, neans for
performng neutralization titration, neans for neasuring noisture content
(according to a Karl Fischer's nethod, or what is called an evaporated

resi due netnetiyork geassitstedr by@abaNi mpdipinekwrik cpanestedetherete

measuri ng sor banc me for neasuring specific gravity ( or density) ,
nmeans for ‘?H‘ﬁhgﬁﬁ%%%?jf%sheans for measuring pH, and neans for

perform ng pot entgurBitlfdrmd ticH i) dfenmsshimoridaicide weneentg ation of
spent sul furic acid can be neasured. 20 Anbong these neans, fromthe

vi ewpoi nt oframswiteedfiragpede sedmioedrafythedisdhangd souaee di.zésof a
measuring instrunment, and handlin iLit t neans for neasuri a
refract ifve RPRHBET qr?él sﬁ@#tﬁgaésjﬁ?%n@%ﬂé‘&e%"@q:aroé\/????efﬁé'nggﬁs f or
measuring pliahitfe MARSahQlin fEGH Us &t U1 ASPLE CadBy 681 s@RaP@datl hengeans
for measuring absorbance are nore preferable. The above-nentioned

concent r at | pre seace/ aveenceawyf nea perdmemedfdatheaagnoeptovatibs afi speatge
source A, from which si)ent sulfuric acid is discharged, the carr{:ﬁ[munit B

transporti ngaHRRrspeRtidul 2 UFERULEI AF BRARSEREMALE,WRPR | CRNESRBTY zi ng
the spent SyLfuti&ndgt % 3d dd/Clthe @%gfs\g@fﬂ&t@g@. egn&aﬁt%fe@sﬁrge

source, the carrrer unit, "and the user I ce. j udgrment 1 ndex for
j udgi ngiowheadgiis tinendtof @yemt sallifariadpostiprefor slesdere | a &indi oed by
perform ng the concentration neasurenent in this way. Wien concentration
adj ust nent @ sCoRkeRt ) e adddtianals iggreddenth§ortairedgiRefBRbtrati o
when the su I Cl S i Qud ¢ ] w th hydrogen peroxide

sol ution an%';lj#ﬁ%\/jé?eéglié@o% a%ngg#ﬁhgyﬁégg?fon ai s at enhancing the

added val ue of theheusysitém accor@big to gthel thyventiow mde lspeat sul furic
acid 10 waste liquid wwth at | east one of hydrogen peroxide sol ution and
wat er . Theprethengicabienpeans |foF pauthadcatdag & dAsghagIsuPPUEFe aci d

waste |jqui g qﬁ}é& m;égmg%@oﬂes&@'fe%% EQ{LHE’E?? 20 95 %ﬁé\gﬁs};e&%&ﬁ)aﬁemﬂ hod

of adjustin e concentration of spen uric aci e liquidto a

pr edet er m nedrvMaha®.ofl Thibtinodrabfe ashursde Bg t harcheeent terhs prsueth apent
sulfuric acid waste liquid to a predeterm ned value are a_nethod of addi ng

a constant anbame @perapnopddress. pehiGRi gre) lotthgdrbaeaeder 8Rflde sol ution

or cdot er m reBESTRRECR pr o b GHY, AP AE it S oAl AT RRs00vEET "0 ©

sol ution angéen ¥@petté@, speptastdnaticakly bevadlspllaiyed dceosaldigngot o a
result of the nmeasurenent of the concentration. Fromthe viewpoint of

qual i t y2Gonuser, inflermatienr prekdulnarkbr egistergd corrgspeadinge§ar di ng

t he order og %ﬂﬂgng 58@1 Eh$a¥E$)§’P8i. nt 25 of safety, it is nore preferable
to add sul furic¥aci d waste _

The conditions, which are transmitted from the terminal
of the user office C and concern spent sulfuric acid that the
user office C wishes to be supplied with, are not parficularly

25 limited. The conditions are, for example, an amount of spent
sulfuric acid to be supplied, the necessity for performing
measurement of the concentration of spent sulfuric acid, a
desired concentration, the necessity for performing
concentration adjustment on spent sulfuric acid, (for

30 dinstance, a kind or a content of) the additional ingredient

contained in spent sulfuric acid, or a desired purchase price.



li'quid to hydrogen peroxide solution or water. Incidentally, in the case
where according to a result of the neasurenent of the concentration, there
*is the necessity for increasing the co@tentration of sulfuric acid waste
liquid, sulfuric 30 anhydride or fum ng sulfuric acid nmay be added thereto.
Further, preferably, the mxing weight ratio is determ ned 27 so as to
adj ust the concentration to a val ue needed at the user office. The hydrogen
peroxi de solution to be used for the concentration adjustment is not

particul arly |inmThed system@paesrding hrdridire i pantsdie =y favh i s

i dati . T 5 | i d i i b
O ot ed- i At s ddh Bkl Fox M tHEHOREN R Mg Rasll HotPld™y DE
t he hydrogemdiehde €6na0tubhsn wivchare thputaciofrdm\tle geam@ntarof

i ndustrial use, or may be a high grade for reagent or electronic industry
use. 10 Thethhoeermwfifilned antfceoncernospaditusukEnripyachd Bhattthe of

hydr ogen per oxi de d/ o er (if.necessary,.. C ent rat sul ¢ acid,
sul furi @ antfdr i%ﬁ;?e fcfjrﬁ es%f%ﬂec sélgpg'% ngg‘add ‘dfgﬁﬁf}' bjégélégf or ned
at any one Qicf he di s&her&ifa W haAr8sst Pheahrd & 14tith BehangetCanger

office 15 C, alternatively, at two or nore of the discharge source, the
carrier uniinfermatien usmcexfiine spEnt coddanticanicdd , nwhdohehsateved t he

concentration adjustnment may be perfaor either at the sane place, or at
di fferent p‘i’%%s‘l_:nff%t?%' A at"r’Fg’ﬂ“attﬁé’%cbﬁt 5&??@&1’2@ ﬁﬁggﬁﬁéﬂgn}'oand t he
concent r at i Qe Ay HEI RN 1 Y SRAMAME 13 i st aPkaeeesBonitbt t8f the

concentration neasurenent 1S directly sent to a concentration adjustnent
appar atits (asulégincIDcandwaspasswomdd t ank, concentrati on adjustment

liquid, a concentration adjustnment liquid storjn an an 25 adj ust nent
liquid supply purtfPans pfdnhdisigrterkng g"’b‘g‘?ﬁ%#%?l%h AsI¥S " appar at us
provided in i é%ﬁﬁ r%%ﬁ& i f i . Thus,
t he concent?é’?‘?ﬁ%ilgg%logg?%%a%ﬁ ca 0310%%961 | usitég, ?gtﬁ&?egétfgfﬁlbﬁggh\'/al ue.
On t he ot hewhbehdhedts ahe tivs eonddit loihes Bécebnediy dheaneamsuwr)genbut and

the concentration adjustnent are Eerfor med at different places, a result of
the 28 coheEprmation. ahich BeetsAtpkeashRaTttef thetfendlkionsep by

vari ous a ral i el ik n I et. It
var | : 1 2tdofNgedP8a 1% €hE
o] gl atigut P b7 EpSiagd (S, SRBANAR, 4pTBd ciof ke
transmnittedmeasso() ng Mhert hecher aetmiieved Snfesmativhetibetrapsmitsalif uric
acid is used wi thout change, or the cancentration adjustnent i.s. performned.

When the cohedhe 5?F@ﬁnééquﬁ:ﬁérﬂs?§°5§F-F8r9r§&)°"‘cwé} BridénPragishons
adj ust ment Lkgumpﬁgtéeqe% NEpAC w%&ﬁﬁmﬁ@@m@'%@céﬁm&dmr
Nnci dent a , I'n the

concentrati on, as  above-nenti oned.
instance, the address and the name of) the discharge source

20 A, to which the retrlieved information is presented, may be
transmitted thereto. Furthermore, information concerning
(for example, the address and the name of) the user office
C or/and the conditions, which are transmitted from the
terminal of the user office C and concern spent sulfuric acid

25 that the user office C wishes to be supplied with, may be
transmitted to the discharge source A, to which the retrieved
information 1s presented.

Preferably, the system according to the invention
further comprises (f) means for storing information on the

30 carrier unit B, and (g) means for selecting the carrier unit

B according to at least one condition selected from locations



10 concentration adjustnent tank, the concentration measuring apparatus nmay
be installed so as to check whether the concentration of the spent sulfuric
*acid reaches a predeterm ned value aft@2 the concentration adjustnent

liquid is added thereto. 15 The above-nenti oned concentration adjustnent by
the addition of hydrogen peroxide and/or water (if necessary, concentrated
sul furic acid, sulfuric anhydride or fumng sulfuric acid nay be added) to

sul furic acid waste liquid nay be perforned at any one of the discharge

source A tofe W digschargmisourcendd ande theeHSEET %Séie,e gt aRnaMPYRFy, at
t f th i , j [ ffice.
Hoever | preh GBEt, S FURIC pBEH! €6 vd Hreitdied ng B AOBeUEEEY D | ©°

(sulfuric aghd measiuecmciit 8nladk]usansen bfathercatiast retion ofuspent
concentration adjustment 25 liquid storing tank, an adjustnent |iquid
supply punpsulfuwrinaeid: atfhem thencanmian smifed s mplef@dt & provi ded

in the hl ending tank d so t tratio just appar at us

i's not art?%Rﬁ%ﬁf%PIf%#?%d?ﬁgémﬂ%%r;$$%£€£§§%a$€6$h§¥%ﬂé%%ten %ation

adj ust ment epPREFdHcat fos Lt f AHE G tatudtheeobhidcehd Bhafacpeeistabky, the

concentration adjustnment apparatus is of the installation type. In the case

29 wher e coofcthe anaterbal uef ntire capnler enit Benayrbedaddedhe carrier
unit B, preferabl e cqncentration. adjustment apparatus.is, g _tank of a
tank truck inerﬁge%ﬁiinﬂ?'n ?’teananﬁgpﬁ‘éflgﬂyo?a , cﬁ%&ﬁg‘_’ﬁitt% g‘st 8k is
enabl ed to Lentathyvelyy I Siféa SUlrhe’ * §n26EHa¥@shon i1 ¢aRadicRduniger gone
the concenttation adjustnment, and to show corrosion-resi stance agai nst

sul furil® acBY fed foudreogewp Joer axicda t3wllutsitert.iopr oar &by carviernghdhce,
quartz glass is used as the materjal of such a blending tank. Further,
et erabl y Bt i BRGHBERE FReRmRukRerie L FrdePcedibe FERneBABLRGr |1y
storing Spe§£ éPfiHﬁlCwﬁ&tﬂeﬁﬂéﬁenbtq&'Eaé?lﬁfytFo§U88h&eﬁE§££i§H|fo'C
acid waste [1quid, hydrogen peroxide solution,” and water thereto, a

concent r at i neasdfemséntnor | capteh tstagriony adgs ten tsttdve cgradecennd st Bon

adjustnent ]iquid, such as hydrogen eroxidf 15 sgluéion and matfr and a

adj ust ment Pﬁﬁuiﬂnguﬁﬁ?ﬁhﬁﬁn%rfﬁ tsﬁgﬁlﬁ?ﬁﬁ ehcHRLEoBi Bagnar 8Pgcialy

mter! als Myt PEctard &fa'd'Splien! farl182¢NaRh TR PRPA-L1d ¢ LAk, the

concentration adjustnent [iquid storing tank, and the adjustnent [1quid

supply tankspaeibdbngtmsctumee maidthal spaohal Aflateriakiwien ehestancdeagai nst

sul furic acid and hydrogen peroxide solution, simlarly as the_ material of
u

t he bIenqian%Enﬁ.hFﬁr?h%P?céa%aﬁEFFgﬁEﬁeagraar8P§F}ab WBFﬁﬁaaé'diaphragm
pup, ahich are apapifd:! du £RE usé)gee% Jugok81AgHE SR Sl { UL iBrey be

used as the adjustnent Tiqui l'y punp. 25 According to the i1nvention,
an addi ti onpreferabhent tiné hepen th aaulither e asude daforaad/ion mheagdmestnent of
the concentration of the spent sulfuric_acid naxgggagerforned at | east at

one of the BR4ENLPgECRBEFEEIALCL hETRARALEr OhinTR dofhERGSERTEERT ce C.
The addi tioggh +5ehFBA5N MY ABtWbEE and has (h) means for transmitting

information on transportation of spent sulfuric acid to the
terminal of the manager of the selected carrier unit B.
Information on the name and the address of each of the

25 discharge source A and the user office C, an amount of spent
sulfuric acid to be transported, the necessity for
concentration measurement and concentration adjustment of
spent sulfuric acid, transportation cost, transportation
date and time, and properties of the structure and the

30 material of the carrier unit B are cited as exemplifying the

"information on transportation of spent sulfuric acid”.



30 be described in detail below, is, for exanple, a treatnent of
concentrating sulfuric acid contained in the spent 30 sulfuric acid, a

" treatment of renoving ingredients othe23than sulfuric acid, which are
contained in the spent sulfuric acid, or a treatnent of addi ng anot her

i ngredient other than the sulfuric acid, which is contained in the spent
sulfuric acid, 5 thereto. The treatnent of renoving ingredients other than
sul furic acid contained jn the spent sulfuric acid gited as exenplifying

the additi JAtheRarhtt MARRAFT | ¢k RS %?:‘é‘?&e%w%{; is%pa%? dn‘a'l?schar ged in
the techni Gal-{i & tholy "Piflcdd. Plaly MAAANGY e CAfiRiyEa T And Ons.

Thus, a tr nment imnating such™netal ions can be cCited as

exenpl i fyi ngardges ; eat feny aé hemavniaygs theechentsr afrhidr Bi.haissallwgi c
acid. A treatnent of using anion-exchangﬁ menbrane and separating netal

i ons from ABAMReHIPE e IFazdies W idc By 185 cdtgdrdakhepymarppesi 8§ a
concentrat i |.ffer ke %gﬁp a [V that is
, What iss c%P ?gﬂﬁ%@?%ﬁhﬁ éﬁ%}SI i st?% tggﬁgébg%ﬁp l’lﬁ:\fefira%glli'?%reﬁ??gat ment

of elim natgngig heotel Bhitedstd sar. Japanese Patent Application Publication
Lai d- Open No. 08-000966). Many 20 docunents and patents concerning menbr ane
for perform ng diTHedingiendiian srovdsescpdcamputegoreadabAgi sacekehndge

" had o T . . Covr i i

o oupe toy RAHFRfs PEROSHARNo 03 HEbabRh SOHCLA: B dLebabREEx By Ol 0 LT

i's most pr a;ISéi-_f@i:m 2Ba prcha ' it t 1ol &F Fekledvaihg enPoiria tdeaesal ¥pehydr ogen
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peroxi de solution fromspent sulfuric acid containing the hydrogen peroxide
sol uti ol sosatfunioc@cid, whicbdbs dirananl thad Emomathenterminal efogha

eroxi de solytion are cited 0 iLfyi the t f [
Pngréhienfségfﬁg?rQﬁaﬁoéﬁg? ?C?gz?ﬁ§%3#%g¥h£§niﬁgtﬁ£8§%§§?£g§|forgvgg?d_
More 31 spgebfh&fidN o tHL3pERR sQfrdesenpesa Ny by digFunReion g€ by

si mul t aneousl y suppl yi ng hydrogen to a hydrogen peroxi de deconposi ng
cat al yst ( srecéipingsondditdiomsipphicharentransmititedfrom theotermipal

61- 186208), t r eat pent 5.d i d ' tti
vaste rion af Wb useE bPE e & aRalEREIRER Mt SRR O K hak chel £ D)
(see JappneggePad S cd Pl 68b0Fo B suppliiea watH; e FulirctADHB8F are

cited. Moreover, a treatnent of introducing sulfurous acid into spent
sul furic acredtrhavthgcinfairmstionhywhbghnmepersxatieleabtit pant afidtbeausi ng

the hyd i de and the sulf id.t t with each
her eby o EBOYESRRS G b BRFASEMER e Fageeobul Fr HFALFRE and
preventing §Hk5£‘ﬁl9'ﬂ§oﬁcgﬁioﬁ¥dqg$ §5d Ak ey StHd Wik 1871 ¢ W), 0mnax¢eysi vel y

bei ng added thereto, and then i'mnating 15 residual sulfurous acid by
aerating t hthepEnnctlibhuofctaahdmattingt hbei hnfodmation,owhihb &al f ur ous

acid 15, stopped( sge, Janancee: Pa' ert.FEPLL SR APy S Al fRen Mo
function (d), to the terminal of the discharge source A, to
which the information is presented, and/or to the terminal
of the user office, from which retrieval conditions are
inputted.

25 Preferably, the recording medium according to the
invention further records thereon a program for causing the
computer to perform (h) the function of transmitting
information on transportation of spent sulfuric acid to the
terminal of the manager of the selected carrier unit B.

30 The program can be provided to users by preliminarily

being installed into a hard disk and a semiconductor memory,



The added val ue of spent sulfuric acid, which has 20 hitherto been not
effectively utilized, or which has been sold at | ow price, can be

" dramatically increased (as that of a va#uable resource) by using the
above-nenti oned nethod. There are three nodes of selling spent sulfuric
acid are a case that a result of measuring the concentration is 25
transmtted to a purchaser w thout changing the spent sulfuric acid, a case
that the spent sulfuric acid, to which copcentration a % %nent I|qU|d

such as hydfiobah $RFEX ¥ & FeFPTAH DG JRSAL YR t LRCOTROLY RRR W%t al Iy,

t he concent ' t a

adj ust nent EF qltl?gbl S a]ggéedééj,'d %%%é%% lgéré%és]gmﬁgt t%{:a é%gﬂ¥§£r&?f uric
acid, to whtehtls®ontewénitetomn adjustnment liquid is 32 added, is sold by

adjustlng the concentration thereof to a predeternlned val ue (incidentally,
the val ue of the Fc!%ﬁ‘?’é'tﬁﬂf?%ﬁq:onﬂ}% m)canm FrvebeRT sul furic acid

basi o 157 dariEneSEE IR Hed o ERdrd ] SRy sBRH°HE 4/ E8opog°

according t@h&ég%ﬁéﬂéréﬁ ttrfaaecmaegr)taagkpra OPR-ROME (edinphy: tubil 8- RB&dcont ent
of pure sulfuric acid as the basis for sales . \Wen the sgent sulfuric acid

is sold w tOply Memreww). tamtMq dem@m)wﬂA@h ha B ﬁcéﬁ@géi:ﬁén 10

i Sohargo. GrEatohn B of Melindr i ABSR. A o Mot ildhat BBl 0o

the spent sghdualsoasasl B8 ﬁfl@vbaédSanpébﬁagurgoﬁwaﬁéLc aci d content. A
system for recycling spent sulfuric acid according 15 to the invention can

repeat e treat rﬁtmtlae:mnrw i the (ﬁrQﬁlm camhke transEerredi o athel

recycl ed bythes m.f or cycling ent _sul furi according.to the
nvent | on naRetE SRR aekEree RN e dactieb ELF F AR 56 on o
the recyclifle M¥&dticn rmw%eabaﬂlbadmg 8e¥é %m&sﬁm todighchar ge.
Source A ~ Carrier unit B - User Ofice C(_ Discharge Source A -~ carrier
unit B -~ sstelDitéce Klberr(aw\teiar.ext}:heewqgram nt's d'ersargeﬁ@meth b#at ur al

'n the chscvERaoFwiFSTedta nPaNE P oBEPOThanSan 884 1881 AERE°C

whi ch CPJreﬁQQQQrRO anal ther eRteyRbEe €5 tRe. s?&ﬁtbsuﬁfﬁi‘% hBggsane as or
differ fromA B, and C, respectively. The systemfor recycling spent

sul furi c acidfarmatiiongmanagement unit according to the invention,

O-

whereln the program is stored in an incorporated hard disk.
A recording medium referred to in the present
specification 1s a broad concept including all of these media.

20 Further, 1n the present specification, the functions
describing the program provided 1n a recording medium may be
performed chronologically in the order of description thereof,
or may be performed in parallel or individually even when not
performed chronologically.

25 In accordance with a method for recycling spent
sulfuric aclid according to the invention, at least at one of
the discharge source office A, the carrier unit B, and the
user office C, measurement of concentration of spent sulfuric
acld and/or concentration adjustment of the spent sulfuric

30 acld is performed by being mixed with at least one of hydrogen

peroxide solution and water. Further, preferably, the



to the invention may have the follow ng system node. That 30 is, the system
cited herein has a spent sulfuric acid information managenent unit
connected to a termnal of the 33 di @bharge source A, and a term nal of
the user office C, through a network, for exanple, the Internet and a LAN.
The system conprises {a) nmeans for inputting information on spent sulfuric
acid, (b) neans for storing the information on the 5 spent sulfuric acid,
(c) means for inputting conditions concerni spent sul furic acid to be

suppl i ed, (IPNGAIHHRAERD Adiustment FﬁfB?ﬁﬁ%?%ﬁ? VLIRS IO 4 TeEYULE part
(PP & : | . . ar
The. moans (1) Tk A CLO NI eBhcentrbtsonl BF bk L81ERE18TaSLR O | 0

obt ai ned asy@stesilyuidl, dred thevvdndmrtdtmsh by thwesukfasitdclid wasthe

term nal of the discharge source A to which the information is presented,
and/ or to theauid dsaneasurerd JEERT othe ceonenpraklien 2dIvsERARtcdRditions
are inp tted.%fhrﬁggrnnre, the spent sulfuric 15 acid managenent unit is
al so comned®d T8 @ termnal of the carrier unit B t hrough a network, and

has (f) neans fomMddmE6irt héagutDng tthd eonteakratibheos ehadrd ccaciger unit
B information concerning transportation of spent sulfuric acid waste
liquid 20 waBbvediimmdorred pulénrienacidsprete ilkguia adsed ydgh at

her ei nbel ow b he e di pents. howeve t he.,i.nventiQn is t. linied
Chereto. Fols¥ahta SaniraErsn R oR s, satBraiy abs i % phb bl

sul furic ach@risrinl bosésrtLatidn Fa@FusthientBisZnotnfadtiE@Llagxgnpl e, spent
sul furic acid discharged froma sem conductor office and a plant is

sonet i nés spérfetrmedt o Howestewbherf alleatinghmeang@nececipedh dthat 1s,

al kaline/acidic leaning liquid, as shown in Fig. 1A en, .acidig or

21 Kal | ne. 30AhARAEh o8 KR SAMERRS AGE BRATRT L9 dhTREAASIIIR SRAPE- appl | ed
thereto. Thesgritebr pOPrEPRDAgSHEGEFAE1REtEon BAtEAENERY hBhAsWASEEWAL er
and sludge. Further, as illustrated in Fig. 1B, sonetines, only waste

sul furic waseasuriogdmoistoréecorntienthéacoprdéngdtoi qukarisFischerdd as a

neutralizer (O 8% M undld s D8l S4BhS ot dr da 13 SR ST AP HBThs
15 for measuring ultrasonic waves, means for measuring
absorbance, means for measuring specific gravity (or density),
means for measuring viscosity, means for measuring pH, and
means for performing potentiometric titration is used, so
that the concentration of spent sulfuric acid can be measured.
20 Among these means, from the viewpoint of measurement speed
and accuracy, and the price and size of a measuring instrument,
and handling ability, the means for measuring a refractive
index, the means for measuring specific gravity, the means
for measuring pH, the means for measuring ultrasonic waves,
25 and the means for measuring absorbance are more preferable.
The above-mentioned concentration measurement may be
performed at any one of the discharge source A, from which
spent sulfuric acid is discharged, the carrier unit B
transporting the spent sulfuric acid, and the user office C
30 utilizing the spent sulfuric acid, alternatively, at two or

more of the dlscharge source, the carrier unit, and the user



5 Furthernore, as illustrated in Fig. 2, spent sulfuric acid waste |iquid
Is sonetines taken over to a specialized processor, and subjected to
~refinenent and recovery. Mre specific@Bly, after collected, spent sulfuric
acid waste liquid is transported a |ong di stance, and delivered to a user.
10 Then, the spent sulfuric acid waste liquid is subjected to refinenent
and recovery treatnents in a | arge-scale plant. Thus, the spent sulfuric

acid waste liquid is used as terials of te syl fyuric acid. and alum For
exanpl e, aLii4GR¢ r & Sydgmepty .I‘%?x( for j,u\$ gsﬁ"g’r‘ﬁt | O i%%cid i s

somet i mes J&xﬁ&i&%@ﬂoﬁ Ad grg%gnbp%nféﬂnéera%% T8¥bidifed YIS SESRLRG ANt .

and subsequen t ranspor ong di stance and delivered to a user .

i |l ustrat edthien dorcentrdtibn meaperdément fimithbsiways et i nes subj ect ed
to amxing treatnent in a |large-scale plant. After recycled, the recycled
sul furic acgengentxatiemspdlusment oky) ReStAHRRd, A0 HRA®XFQH to a user.

Eurt h ; . e | . cad
conet 1 s, dietdinint i paftEh Betufitratdo fnpn e AL R b s JhLte! ©
| ar ge- scal el phaid 1 sFingged 4L €10 hdrogenspe rdorl de et tfors andyoenwaber 25

recycling 5fent sul furic acid according to the invention . In this node,
measur enentisfoRtrinefcentrati on of spent sulfuric acid is performed at one

easur enen . spent sul furic ed at
B (In'a cace 1 dlq apdgnedop §EAG 4t GG Kefadaad Vardh BE EAET 01 ¢

i 1l ustrat edsufikfc 4@ wastel hequadeby 'eRpbeg i tied wpentusulguedci ackigs. 4A
and 4B, information representing a 35 result of the neasurenent of the

concent¥at i waste Iiqighiithdat deaart gperobiiydroaen pegoxddel s0sutbens
anot her nmode, 9late SYREMLY nd pattiblihIo RPN o5tHd BERE- AT 12868 91 N9
sulfuric acid waste liquid with hydrogen peroxide solution
and/or water, and to a method of adjusting the concentration
of spent sulfuric acid waste liquid to a predetermined value.
15 Methods of adjusting the concentration of spent sulfuric acid
waste liquid to a predetermined value are a method of adding
a constant amount (per volume or per weight) of hydrogen
peroxide solution and/or water to spent sulfuric acld waste
liquid, and a method of adding a predetermined amount (per
20 volume or weight) of hydrogen peroxide solution and/or water
to spent sulfuric acid waste liquid accordirng to a result of
the measurement of the concentration. From the viewpoint of
quality control, the latter method is more preferable.
Further, regarding the order of mixing, from the viewpoint
25 of safety, it is more preferable to add sulfuric acid waste
liquid to hydrogen peroxide solution or water. Incidentally,
in the case where according to a result of the measurement
of the concentration, there i1s the necessity for increasing
the concentration of sulfuric aclid waste liquild, sulfuric
30 anhydride or fuming sulfuric acid may be added thereto.
Further, preferably, the mixing weight ratio is determined



5 1n this enbodinent , the concentration of spent sulfuric acid is adjusted
according to a result of neasurenent of spent sulfuric acid. Mre

> specifically, as illustrated in (A of2Fig . 5, the neasurenent of the
concentration. of spent sulfuric acid is perforned at the di scharge source
A. Then, adjustnent 10 of the concentration of spent sulfuric acid is
performed according to a result of the neasurenent of the concentration.
Subsequently, recycled sulfuric acid, whgse concent iati on Qa bee&F

adj usted, S0 FodedIusty theerorogptratiom &P gnvelpe nefded@l Hherig . 5
, there islg&qu& se t rad 4 JERSI SR pan tration
adj ust nent based t ié%éoﬁﬁ?&%%??%%‘m%é%%% user C i nstggdggfga?%gﬁ

di schar ge sthd eenfenkratien adpastmentrits ndttpeer tiockart knfliod ted , spent
sulfuric acid is conducted at the carrier unit, B. Aresult of the

measur enent19ng t3snihe thedregen rexpkide st iR it PrlAsBivRr f I t he

concentratig ] S i r t her eof
transm t5t eﬁ@%@'&@?o‘ﬁ%&;‘% ‘f%fﬂ%‘? lgﬁ%f&gn é#ruﬁ%ie&éspéé%ﬁ%&?no € of the system
for recycliigjsdesd tol fnet Créfihlired CoOE dilg dvet hef fiwent iMus s tiid ustrat ed

in 25 Fig. 6. In this node, spent sulfuric acid, which is collected froma
sem conduct@tabltrigrade ebridw hxdrogonyaxiie §91luE1op 1Ay He eltheEcycl ed

as a mxture solytion of sulfuri ' dr | o] kQn at a
cat hode- r ay? thiffe IVSRT gr aﬁ)ﬁr%gg r;élccﬁfélt%aﬁy u Qaét’ g %gﬂ%gerrtlgeg)éngggﬁ oéyf%{ignt ,

spent sul f ufbe Sagehtl 6HNEPé&EFEN 1Y I N@est PErexéde sol ution (designated as
sul furic acid hydrogen peroxide solution wasted liquid in Fig. 36 6, and

her eunddr abbr eviEhedkove-ggrtkonedgeneguijciop adiysnent kY chevast e
liquid" i t t d i | furi id h id
ol ut on’ weRAEEFH R OF AREeSach et Pring radlef PEker LR RRPRRRHEY 5
Thus , the sghéehtsabedChdll FYELOULN1QET SYLEEr 86! ahhParyast x| fanifgi s

transported to the cathode-ray tube circuit board plant. At that tinme, an
owner of theulfukicrackd mgy he cddssd ) mays pef peirfoxdied BfdrbyeAnpepbxi de

solution waste liquid fromthe sem condugtor ant an ells th ylfuric
aci d hydrog%efésg’g}aﬁﬁed@%?%lp‘i'o M?FEEFF&HF _tgo N tggt%oecfeg’?géc?ybe
circui tyghoagd pladindtdRAY ! ReNtw® i RS8N &hb0di SndFGe SHirdd Ctaei d
hydr ogen peroxi de solution waste liquid. At the cathode-ray tube circuit

board pl ant cathiterountht randobhefuseér offheported sulfuric acid waste

liquid i d. 15 Then, h i d L d wat dded
thereto when needtif GPRRSPLTATERT CTeRTEF SRR TRAGRG PR FET bk e

sol uti on atagjﬂéeﬂsherrﬁw% )24 # e |1 e PRI UGRI sakiae paabkebr hbi s
sulfuric acid”is used for peeling photoresist filmand used as peeling
liquid for dbpperendi ptacego |Irnitdentcase thathythegongritoatonol ution

used fo&) measurement and the concentration adjustment are performed

at the same place, a result of the concentration measurement
is directly sent to a concentration adjustment apparatus
(sulfuric acid waste liquid tank, concentration adjustment
liquid, a concentration adjustment liquid storing tank, an
25 adjustment liquid supply pump, a blending tank, a
concentration measuring apparatus provided in the blending
tank and so forth) in the form of a signal. Thus, the
concentration can automatically be adjusted to a
predetermined value. On the other hand, in the case that the
30 concentration measurement and the concentration adjustment

are performed at different places, a result of the



concentration adjustnment nay be a used hydrogen peroxide solution..
Further, Fig. 6 illustrates a case where the systemfor recycling spent
*sulfuric acid according to the inventi@s is 25 successively and repeatedly
used twice. That is, sulfuric acid hydrogen peroxi de waste |iquid

di scharged at the sem conductor plant is recycled at a chem cal plant
according to the recycling systemaccording to the invention. Mreover,

sul furic acid hydrogen peroxide solution waste |iquid 30 discharged at the

chenical pleancéntraiien adiystmeatcganRp trapsmidded e the BEXtdSEeRN! .

I nci dent al | i.n.Fiag. 37 6 ef ai l fo g h e il ed.
g 71 11 S aragud meedd s sucit pd il v BeTeBRBnREC RlLy L PR EERC
sul furic acigkeddet hi TvMmEe judeed atubf plaeeacid, wwitchhthe gekheeted from a
sem conductor office or plant 5 and contains hydrogen peroxide solution, is

recycl ed artheimelaisngementt he tansoiitesd, agoerdandftetire hgansmittedr pl ant
as peeling liqujd for photoresist fil Mor. ecifi.ca t th
seniconéuctEﬁéQﬂEuﬂgeEﬁkﬁusgﬁﬁ%lﬁq%fﬁﬁgqj%ﬁﬁa: pnFﬁath%&ﬁagﬁ Bé?ﬁg?de

sol ution (dgsi @t &6h@éntPatiibh Ué&gué’f&héinﬁ)/ﬂé OBERE HEROX | davHietl WHen wast ed

liquid in Fig. 7, and hereunder abbreviated as "sulfuric acid hydrogen
per oxi de sotom¢emtnatien|adimsitment sigoperformedndthe ocencentmatidnuric

id hyd id l.ut i te liquid tank., A tapk,t K i d
the carrieradimetEent igaid 15 2dday {p stha yaveh i oBEALBA BrriEedo) ut i on
vaste |1 qui dohSehtPRELO! Cds | Bnbie-fighbooReaay fibradittly, badrehe! ant. At

that time, an owner of the tank truck may purchase the sulfuric acid
hydr ogero peconcertsatLon cnd jwustment cidank f rihve cbeceatiratdidocmeasprang and
sells the sulfuric acid hydrogen 20 peroxide solution waste liquid to the

cat hode- r ay2PRBEAENF CBEY BBatuSpRbhedi FiCa@Bi EPofiNeSK YRALRBYt EBifon of the
sul furic ac§8%8¥959gfg%§659Xtﬂs SpLitti om1rasie bLgd! feabhebha cathode-ray

t ube circui oar the concentration o e transported sulfuric
aci d waste preaeterminedsvakde abtdhebtheooencentratibpdadjgestpendxi de
solution and/or water iis added thereto in such a way as to have a desired
concent r at i dhdu¥dyis, addedyEReratPd contai ning a hydrogen peroxi de sol ution

at a prgdetermn 1 Xl ratip;i r i I i ko THRE €af t er,
e R R Sk G TR A L T U R A
peel i ng |iqaaditeoncoepprydtogéns peroridenanl)ygr wabgdr OhEnnpeessady,

sol ution used for 38 concentration_adjustnment may be a used_hydrogen

per oxi de sof@preRtryhedqgealfuyigr agddef SpéEyELeqashivaside € §uBbPLi ned in

this mode i guf%ﬂk!élfﬂd ;ngyt Qétad?ied%e%ié\ﬁ%dﬂi‘é %cid waste liquid may

be performed at any one of the discharge source A, the carrier

20 unit B, and the user office C, alternatively, at two or more
of the discharge source, the carrier unit, and the user office.
However, preferably, the system has a concentration
adjustment apparatus (sulfuric acid waste liquid tank,
concentration adjustment liquid, a concentration adjustment

25 liquid storing tank, an adjustment liquid supply pump, a
blending tank, a concentration measuring apparatus provided
in the blending tank and so forth). The concentration
adjustment apparatus is not particularly limited. However,
in the case where concentration adjustment apparatus is

30 performed at the office A or C, preferably, the concentration

adjustment apparatus is of the installation type. In the case



5 (lowconcentration sulfuric acid hydrogen peroxide solution m xture

| iquid) hitherto purchased for peeling off photoresist filmby the

"~ cathode-ray tube manufacturing office @9 plant froma nedicine nmaker. This
can contribute to effective utilization of spent sulfuric acid waste liquid
by 10 recycling thereof and to reduced manufacturing cost in the

cat hode-ray tube manufacturing office or plant. FIGS. 8A to 8C illustrates

anot her node of the method for recycling spent sulfuric acid according to
t he i nvent iwdverd gonpestrptidonsaies tient sPragiadas LaROE imadaht tRe furic

15 acid by addi,ng one ,or, mor f 0g§{L R | i 254 wat er
accordi ng t% i%nip%r%’orqgefea%%y)]&ﬂ ng o&%&&r%rgﬁ%@%#ﬁ n%%%uren%% of
concentr at igipffatiite s aUtheki 6£a8i thesiradk quThe bheadspgctankahay, as
illustratedin Fig. 8A, the neasurenent of the concentration of spent

sul furic ada ey waske hsqlongias phiortank ds enabdpdchartentativeln. Then,
adj ust nent of concentration of spent | furic acid by.addin ne or nore of
hydrog_eﬁ pe‘?‘iﬁc‘i‘edes%ﬁé‘lﬁa#%rp%jréj/ S%tﬁq‘ﬁﬂic}?ﬁ‘f%@gtlﬁﬁ%lf%o? ¥ f or med _
accordi ng tQ Sed @Sl dddBRI BB toSHRERIEEPEbY10h LE¥EL SFatbbf Uri C
acid, whose 25 concentration i1s adjusted, is provided to the user office C

by using thegainst esulfurid. adid. aBl hydregentperextdgesolatiemncentrati on
measur enent_and concentratj on %géust manﬁ: accordi ng_b% hqerettzl are geifgrmad by
the user off¥ekexablhy: &% MSTICY LREFGI A ¢8 15799 B8 R BAFTRERT the
fol | ow ng %&fﬁﬁ?ﬁ?%§bﬂ@ﬁd?ﬁgp€£ﬁﬁfr“#hrfﬂEE,'ﬁ%ef@&%ﬁﬂ?ﬁ”@ﬂb Biehf€ng

concentration of spent sulfldric acid is perforned at e 39 carrier unit
B. A resul ttaik thees neasstndriquisl thaaks fort teémporahd lysetovihgcepentThe

user office C may perform concentrati on adjustnent b ddi one or _nore of
hydr ogen pé@f%i%@%%sﬁﬂdﬁ&u%?%rasa'éém ?Bgﬁgrsé%]&q{rid’fai:i@ 5

measur enent e J 4 NOLRH PR I LITY
Accordi ng t%g%ﬁéeqﬁ'rﬁfel%’i @%&ghggo‘(ﬁﬁ%ﬁ%g%@%@m Suﬁa&h C a%#g:eg'
di schar ged ireshcerwerdeion afdjwetmen tenhiancel stdrdmg ebhécfowrestoringati on

of the spent sulfuric acid is pronot edql:‘)#/ addi ng at | east one of hﬁdrogen
per oxi de an@pBeenbratien agius t kguid ¢ siGhy as\hYEaseaen ReE8X4ffg to

the inventi el rtiGu Y inC oas to
enhanceﬁ{]hegg ld‘téggf\i/a?lt&é @egg'etr??ﬁs élaé%ﬁ%ﬁgéc{l%l%jé@ él @é’c%ﬁ?ngo?her eof

i s al nost netppifengesudly 1iveiidaaereto.Corngquatetyal tieey rbec yskidngsof

spent sulfuric acid is pronoted. Cut-down of a wastewater treatnent agent
for treatinghepeatesiplupfceaehdof ahher vastei dha8Ldahdbke stBe sl udge and

wast ewat er ?EgFgﬂ@pL?BnEgagﬁ%g{n{aﬁg g_g Eggo_gﬁgégiggt \ﬁmgﬁk? andi gﬁgar?e source

A and a use I'ce el on any, same group o
conpani es , a@fubbRef8NEi QIR uplaf tahkates lomyasi dse marchearitadgebowt t he

i nvention are dom nantly enhanced.

corrosion-resistance against sulfuric acid and hydrogen
peroxide solution, similarly as the material of the blending
tank. Further, a tank, such as a rotary pump and a diaphragm
pump, which are adapted to feed fluid due to a pressure
difference, may be used as the adjustment 1iquid supply pump.

25 According to the invention, an additional treatment
other than the measurement and/or the adjustment of the
concentration of the spent sulfuric acid may be performed at
least at one of the discharge source A, the carrier unit B,
and the user office C. The additional treatment, which will

30 be described in detall below, is, for example, a treatment

of concentrating sulfuric acid contained in the spent



40 Clainms 1. A systemfor recycling spent sulfuric acid, characterized in

t hat when spent sulfuric acid discharged or collected at 5 a di scharge

" source Ais transported by a carrier uddt B, and used at a user office C, a
concentration of the spent sulfuric acid is neasured and/or adjusted at

| east at one of the discharge source A) the carrier unit B, and the user
office C. 10 2. The system for recycling spent sulfuric acid according to
claim1, characterized in that the concentration of the spent sulfuric acid

i s adj ust edsWda agide atreatmengrohEgueving ingredients citegnthdR: eof .
15 3. The s m.Jf or c i I i j i im1,
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coIIect%d %ééa di scharge source Ais transported by a carrier unit B, and
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neasured and/ or afjdtrchtiertast FmPMhPiidiedi et rgthed Utleen A the
carrier unit B, and the user office C. 5. The recycled sulfuric acid
accor di ng tsukferihe 4c13D condadaedr inethe rspént s unie anldadsoalted

adj usted accordin aresult o surjng_thereof. 41 6., An i ndustri al
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called diffusion dialysis is cited as exemplifying the
treatment of eliminating the metal ions (see Japanese Patent
Application Publication Laid-Open No. 08-000966). Many
20 documents and patents concerning membrane for performing
diffusion dialysis on acld are reported. Anion-exchange
membrane obtained by aminatibn of (or introduction of
quaternary-pyridinium groups to) chlormethyl-styrene(or
vinyl pyridine)-divinylbenzene copolymer is most practical
26 and useful.

Treatments of removing excessive hydrogen peroxide
solution from spent sulfuric acid containing the hydrogen
peroxide solution so as to obtain a predetermined
concentration of a hydrogen peroxide solution are cited as

30 exemplifying the treatment of removing ingredients other than

sulfuric acid contained in the spent sulfuric acid. More



9. The systemfor recycling spent sulfuric acid according 25 to claim1,
characterized in that: said systemhas a termnal of the discharge source

" A a termnal of the user office C, an@lla spent-sulfuric-acid information
managenment unit connected to said ternmnals through a network, and
conprising: 30 (a) neans for inputting information on spent sulfuric acid,
42 (b) means for storing the infornmation on the spent sulfuric acid; (c)
means for inputting conditions concerning spent sulfuric acid to be

suppl i ed; Spedifitealdy.on toeateentgof ndecompPPohng pYERogeRReERX1d%st part

of th it ' tt b | | [
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said term nal ai d di scharge source A, to which the information is
present ed, Partdl/igrattiors diafld-nama¥o of6 k&b, cind ce, treafment f

retrieval diti i tted, 1 h f '
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for selecting said carrier unit B according to at |east one condition
sel ect ed friapdroesd i Raiserof App it s Bubljcablon dald-Qper Neer office,
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sulfurous acid into spent sulfuric acid, which contains
10 hydrogenperoxidesolution,andcausingthehydrogenperoxide
and the sulfurous acid to react with each other thereby to
decompose hydrogen peroxide and to produce sulfuric acid, and
preventing sulfurous acid by detecting the sulfurous acid
from excessively being added thereto, and then eliminating
15 residual sulfurous acid by aerating the spent sulfuric acid
after the introduction of the sulfurous acld is stopped(see
Japanese Patent Application Publication Laid-Open No.
9-315806).
The added value of spent sulfuric acid, which has
20 hitherto been not effectivelyutilized, or which has been sold
at low price, can be dramatically increased (as that of a
valuable resource) by using the above-mentioned method.
There are three modes of selling spent sulfuric acid are a
case that a result of measuring the concentration is
25 transmitted to a purchaser without changing the spent
sulfuric acid, a case that the spent sulfuric acid, to which
concentration adjustment liquid, such as hydrogen peroxide
solution and/or water, is added (incidentally, the
concentration thereof is indefinite after the concentration
30 adjustment liquid is added), is sold, and a case that the spent

sulfuric acid, to which concentration adjustment liquid is



measur enent and adj ustnent of a concentration of spent sulfuric acid. 25
11. The systemfor recycling spent sulfuric acid according to claim 10,
characterized in that: said spent-sulfggic-acid information managenent unit
is connected to termnals of managers of said carrier units B through the
network and has (h) neans for transmtting 30 information on transportation
of spent sulfuric acid to said termnal of the manager of said selected
carrier unit B. 43 12. A nmethod for recycling sulfuric acid waste |iquid,
charact eri zedleidy tisatsoddeby sditigkingathe ﬂﬁ@@entrqﬁiﬁndtbéﬁ995e6¢d%lIected

at a di scharge source isutiljize ei east one of
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recycling sulfuric acid waste |iquid according to cl 12, acterized
in that thé’%ﬁ)ﬁfﬁ:@ﬁﬁ%ﬂi% oi”"hteﬁ‘egéﬁéﬁ’@nﬁﬁ%f' ’éi‘é&c&a"lgéé’ﬁﬁltﬁ’s‘f'g ﬁor di ng

to a result o as h g@ibﬂg sul furic
acid waste (f Lﬁ% a%(%?gjl'gngqg ?%?%ééfogﬁmﬁl?%??éﬁelﬁﬁft hat when the
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on the basis of the pure sulfuric acid content.
A system for recycling spent sulfuric acid according
15 to the invention can repeat the treatment a plurality of times.
That is, sulfuric acid recycled by the system for recycling
spent sulfuric acid according to the invention may be provided
thereto again. More specifically, circulation of the
recycling, which 1is represented by the next expression:
20 Discharge Source A — Carrier unit B — User Office C (=
Discharge Source A’ — Carrier unit B' — User Office C')n
(in the expression, "n" designates a.natural number,
preferably, a natural number ranging from 1 to 7, and
incidentally, in the case that "n”" is equal to or larger than
25 2, A', B', and C', which correspond to a different value of
"n", may be either the same as or differ from A, B, and C,
respectively.
The system for recycling spent sulfurilc acld according
to the invention may have the following system mode. That
30 1s, the system cited herein has a spent sulfuric acid

information management unit connected to a terminal of the



17. Recycled sulfuric acid manufactured by using a nethod for recycling
sulfuric acid waste liquid, characterized in 5 that spent sulfuric acid
*'waste liquid discharged/collected at a3di scharge source Ais utilized by
being m xed with at | east one of hydrogen peroxide solution and water. 18.
The recycled sulfuric acid according to claim 13, 10 characterized in that
a concentration of a netal ingredient contained in the spent sulfuric acid
waste liquid is equal to or less than 10 ppb, and that a concentration of
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109& () : ' mﬂ@ffﬁécﬁﬁéd ) (pel@81ected 11quid is utilized as a neutralizer
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(or acid), and then subjected to a wastewater treatment.
5 Furthermore, as illustrated in Fig. 2, spent sulfuric acid
waste liquid 1s sometimes taken over to a specialized
processor, and subjected to refinement and recovery. More
specifically, after collected, spent sulfuric acld waste
liquid is transported a long distance, and delivered to a user.
10 Then, the spent sulfuric acid waste liquid is subjected to
refinement and recovery treatments in a large-scale plant.
Thus, the spent sulfuric acid waste liquid is used as
materials of waste sulfuric acid and alum. For example, as
illustrated in Fig. 3(c), the spent sulfuric acid is sometimes
15 subjected to a refinement treatment in a large-scale plant,
and subsequently, transported a long distance and delivered
to a user. As illustrated in Fig. 3(d), spent sulfuric acid
1s sometimes subjected to a mixing treatment in a large-scale
plant. After recycled, the recycled sulfuric acid is
20 transported a long distance, and delivered to a user.
Furthermore, as illustrated in Fig. 3(e), spent sulfuric acid
is sometimes discarded after subjected to a wastewater
treatment in a large-scale plant.
Figs. 4A to 4C illustrate a mode of a system for
25 recycling spent sulfuric acid according to the invention. 1In
this mode, measurement of the concentration of spent sulfuric
acld is performed at one of a discharge source A (in a case
illustrated in Fig. 4A), a carrier unit B (in a case
illustrated in Fig. 4B), and a user office C (in a case
30 illustrated in Fig. 4C). In the cases respectively
illustrated in Figs. 4A and 4B, information representing a
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to the user office C.

Fig. 5 illustrates another mode of the system for
illustrating spent sulfuric acid according to the invention.
In this embodiment, the concentration of spent sulfuric acid
is adjusted according to a result of measurement of spent
sulfuric acid. More specifically, as illustrated in (A) of
Fig. 5, the measurement of the concentration of spent sulfuric
acid is performed at the discharge source A. Then, adjustment
of the concentration of spent sulfuric acid is performed
according to a result of the measurement of the concentration.
Subsequently, recycled sulfuric acid, whose concentration
has been adjusted, 1s provided to a user C by a carrier unit
B. In (C) of Fig. 5, there is shown a case that concentration
measurement and concentration adjustment based thereon are
performed by the user C lnstead of the discharge source A.
Further, measurement of the concentration of spent sulfuric
acid is conducted at the carrier unit B. A result of the
measurement 1s transmitted to the user C. The user C may
perform the concentration adjustment according to a result
of the measurement thereof transmitted thereto (see (B) of
Fig. 5).

A more specific mode of the system for recycling spent
sulfuric acid according to the invention is illustrated in
Fig. 6. In thismode, spent sulfuric acid, whichis collected
from a semiconductor plant and contains a hydrogen peroxide
solution, 1s recycled as a mixture solution of sulfuric acid
and hydrogen peroxide solution at a cathode-ray tube plant.
More specifically, at the semiconductor plant, spent sulfuric
acid containing hydrogen peroxide solution (designated as

sulfuric acid hydrogen peroxide solution wasted liquid in Fig.
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10 peroxide solution waste liquid to the cathode-ray tube
circuit board plant in addition to transportation of the
sulfuric acid hydrogen peroxide solution waste liquid. At
the cathode-ray tube circuit board plant, the concentration
of the transported sulfuric acid waste liquid is measured.

15 Then, hydrogen peroxide solution and water are added thereto
when needed. Thus, sulfuric acid containing hydrogen
peroxide solution at a predetermined mixing ratio is produced.
Thereafter, thils sulfuric acid is used for peeling
photoresist £film and used as peeling liquid for copper foils.

20 1Incidentally, a hydrogen peroxide solution used for
concentration adjustment may be a used hydrogen peroxide
solution.

Further, Fig. 6 i1llustrates a case where the system for
recycling spent sulfuric acid according to the invention is

25 successively and repeatedly used twice. That is, sulfuric
acid hydrogen peroxide waste liquild discharged at the
semiconductor plant is recycled at a chemical plant according
to the recycling system according to the invention. Moreover,
sulfuric acid hydrogen peroxide solution waste liquid

30 discharged at the chemical plant 1s recycled at the
cathode-ray tube cir.:cuit board plant. Incidentally, in Fig.
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acid, which is collected from a semiconductor office or plant

5 and contains hydrogen peroxide solution, 1is recycled and
utilized at the cathode-ray tube manufacturing office or
plant as peeling liquid for photoresist film. More
specifically,atthesemiconductorplant,spentsulfuricacid
containing hydrogen peroxide solution (designated as

10 sulfuric acid hydrogen peroxide solution wasted liquid in Fig.
7, and hereunder abbreviated as "sulfuric acid hydrogen
peroxide solution waste liquid”) is collected and stored in
a sulfuric acid hydrogen peroxide solution waste liquid tank.
A tank truck is used as the carrier unit B. Thus, the sulfuric

15 acid hydrogen peroxide solution waste liquid is transported
to the cathode-ray tube circuit board plant. At that time,
an owner of the tank truck may purchase the sulfuric acid
hydrogen peroxide solution waste liquid from the
semiconductor plant and sells the sulfuric acid hydrogen

20 peroxide solution waste liquid to the cathode-ray tube
circuit board plant in addition to transportation of the
sulfuric acid hydrogen peroxide solutlion waste liquid. At
the cathode-ray tube circuit board plant, the concentration
of the traﬁsported sulfuric acid waste liquid is measured.

25 Then, one more of hydrogen peroxide solution and/or water is
added thereto in such a way as to have a desired concentration.
Thus, sulfuric acid containing a hydrogen peroxide solution
at a predetermined mixing ratio is produced in a blending tank.
Thereafter, this sulfuric acid is used for peeling

30 photoresist £ilm and used as peeling liquid for copper foils.

Incidentally, a hydrogen peroxide solution used for
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photoresistfihnbythecathode-raytubemanufacturingoffice
or plant from a medicine maker. This can contribute to
effective utilization of spent sulfuric acid waste liquid by
10 recycling thereof and to reduced manufacturing cost in the
cathode-ray tube manufacturing office or plant.
FIGS. 8A to 8C illustrates another mode of the method
for recycling spent sulfuric acid according to the invention.
In this mode, adjustment of concentration of spent sulfuric
15 acld by adding one or more of hydrogen peroxide solution
and/or water according thereto 1is performed according to a
result of measurement of concentration of spent sulfuric acid
waste liquid. More specifically, as illustrated in Fig. 8A,
the measurement of the concentration of spent sulfuric acid
20 waste liquid is performed at the discharge source A. Then,
adjustment of concentration of spent sulfuric acid by adding
one or more of hydrogen peroxide solution and/br water
according thereto is performed according to a result of the
measurement. Subsequently, recycled sulfuric acid, whose
25 concentration is adjusted, is provided to the user office C
by using the carrier unit B. Fig. 8C lllustrates a case that
concentration measurement and concentration adjustment
according thereto are performed by the user office C instead
of the discharge source office A. Further, the following
30 process may be performed. That is, measurement of the

concentration of spent sulfuric acid is performed at the
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According to the invention, an added value of spent
sulfuric acid discharged from a certain office is enhanced
10 and effective utilization of the spent sulfuric acld 1s
promoted by adding at least one of hydrogen peroxide and/or
water to the spent sulfuric acid. Moreover, according to the
invention, there is no particular necesslity for a large office
so as to enhance the added value of spent sulfuric acid. Thus,
15 recycling thereof is almost not affected by the location.
Consequently, the recycling of spent sulfuric acid is
promoted. Cut-down of a wastewater treatment agent for
treating spent sulfuric acid, and reduction of amounts of
sludge and wastewater are enabled. Especially, in the case
20 where a discharge source A and a user office C belong to the
same company, the same group of companies, or the same group
of affiliated companies, advantages of the invention are

dominantly enhanced.
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discharge source A, the carrier unit B, and the user office
C.
10
2. The system for recycling spent sulfuric acid according
to claim 1, characterized in that the concentration of the
spent sulfuric acid is adjusted according to a result of
measuring the concentration thereof.
15
3. The system for recycling spent sulfuric acid according
to claim 1, characterized in that a price of the spent sulfuric
acid is determined according to a result of measuring the
concentration thereof.
20
4. Recycled sulfuric acid obtained by using a system for
recycling spent sulfuric acid adapted so that when spent
sulfuric acid discharged or collected at a discharge source
A is transported by a carrier unit B, and used at a user office
25 C, a concentration of the spent sulfuric acid 1s measured

and/or adjusted at least at one of the dilscharge source A,

the carrier unit B, and the user office C.

5. The recycled sulfuric acid according to claim 4,
30 characterized in that the concentration is adjusted according

to a result of measuring thereof.
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being manufactured by using the recycled sulfuric acid whose
concentration is adjusted according to a result of measuring
thereof.

15
8. Amethod for recycling spent sulfuric acid, characterized
in that when spent sulfuric acid discharged or collected at
a discharge source A is transported by a carrier unit B, and
used at a user office C, a concentration of the spent sulfuric
20 acid 1s measured and/or adjusted at least at one of the

discharge source A, the carrier unit B, and the user office

C.

9. The system for recycling spent sulfuric acid according
25 to claim 1, characterized in that:
said system has a terminal of the discharge source A,
a terminal of the user office C, and a spent-sulfuric-acid
information management unit connected to said terminals
through a network, and comprising:
30 (a) means for inputting information on spent sulfuric

acid;



10t 10M 10M 10M@®10%VE& ()- @' ! 10%V&' () -,
109v&' () -/ m 10%v&' ()-f3. 109V& ()-6] MaBYNC 10t 10%0& ()-1"10%0& ()-3
T 109%0& () -"10%08 ()- @ 10%08% ()-!1 SS10% @0 ()-M H dEYNC 10t)

109%0&' ()-' 10%08 () -9%0%0& ()-&$ 10%08 ()- - 10%0& ()-33"10%0& ()- 1S?t aBYNC
10t @, 10908 ()-, &3 10908 ()-!\/n'10%CcQ& () - f

. 10%0& () -, , MLOY%OS ()-*" 10%0& ()-t #abC 10t @ 10%V&' ()-fL10%V& ()- 100 100
100@ 10%08 () - 810%0& () - @610%08& () - awRWIEbC 10t ! 109%V&’ () - F@ 10%v&' () -
"10%VE' ()- 10%VE (D) mE@0L4VIE o) -sOspdSiq ) EhaPviefiohatotarc@n the spent

1098 () -, *Z109VE' ()-!\s' m 109& ()- - 109%V& ()-FZ"10%& ()--
18% 8 7"%11%'@-‘1@9/ 6& ()- 10M 10M 10M 9f 10%V&' ()-8Y" 10%E ()- @ 1,

0, " 0, " T’J | - 00

10% & ()- "10% & ‘2‘%) %?jg% -%BJ’E% o‘???’@l%ﬂv”&’# (l%% !(%él%&/ g8s1§énf

10% & ()-! d@¥edri¢- awaido%&oé)suﬁﬁmed() Ol dE:/ 10°
10° @10% & () - F@B10% & ()-, 1 10%& ()-/2"10% & ()-3. 10%& ()-f. 10% & ()-
79VOMH/ 15k #10%AAL (§) MeFRRF@T )reztlrilf?ﬁ'fé%(\?‘&f@m@ dQRr oY ey %“32 EE4#880%& ()-2

0 1
Ss10% & () - least part of the conditions inputted by means (c), from the

information stored in saild means (b): and
(e) means for transmitting the information, which 1is
obtalned as a result of retrieval performed by said means (4),
10 to said terminal of said discharge source A, to which the
information is presented, and/or to said terminal of said user

office, from which retrieval conditions are inputted.

10. The system for recycling spent sulfuric acid according
15 to claim 9, characterized by further comprising:
(f) means for storing information on said carrier unit
B; and
(g) means for selecting said carrier unit B according
to at least one condition selected from locations of said
20 discharge source and sald user office, an amount of spent
sulfuric acid to be transported, and necessity for
measurement and adjustment of a concentration of spent

sulfuric acid.

25 11. The system for recycling spent sulfuric acid according
to claim 10, characterized in that:
sald spent-sulfuric-acid information management unit
is connected to terminals of managers of sald carrier units
B through the network and has (h) means for transmitting
30 information on transportation of spent sulfuric acid to said

terminal of the manager of said selected carrier unit B.
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and water.

13. The method for recycling sulfuric acid waste liquid
according to claim 12, characterized in that a concentration
10 of a metal ingredient contained in the spent sulfuric acid
waste liquid is equal to or less than 10ppb, and that a
concentration of chloride contained in the spent sulfuric

acld waste liquid is equal to or less than 0.1 ppm.

15 14. The method for recycling sulfuric acid waste liquid
according to claim 12, characterized in that the spent
sulfuric acld waste liquid discharged/collected at the
discharge source A is utilized at a user office C other than

the discharge source A.

20
15. The method for recycling sulfuric acid waste liquid
according to claim 12, characterized in that the
concentration of the spent sulfuric acid is adjusted
according to a result of measuring thereof.

25

16. The method for recycling sulfuric acid waste liquid
according to claim 12, characterized in that when the spent
sulfuric acid discharged or collected at the discharge source
A is transported by a carrier unit B, and used at a user office
30 C, a concentration of the spent sulfuric acid is measured

and/or adjusted at least at one of the discharge source A,



10 10S4qdExY:!!1Z"10% & ()-s10% & ()-f10% & ()-10% & ()-| -

10% & ()-110% & ()-q! UdEXY:!!1"s10% & ()-!110% & ()-110% & () -,

T10% & ()-f10% & ()-- 44

10% & () - DWdEXY: 1l @10% & () -, *MLO% & ()- @) 10% & ()-'Z"10% & ()-, &

10% & ()-"$10% & ()- TAEXY: !!1S8Y"10% & ()- @10% & ()-S410% & ()-L310% & ()- @
110% & ()-0nt'10% & ()-BCDEH, ~\:!!! @1 10%hzh& ()-M "10%#& ()-!

"10%&' ()-y 10% & ()- 10: 10: 10:S: F10% & () -

“lclV'inc~\the! carzienvaniy- Rolangigthe- ugptioffdce) Cyni 10% & () - !\ Yni 109& (
) -1 M 10%uu& () - TRt #UVT - 10% & () -S

10% & ()-y10% & ()-yL10% & ()- 10 10 10!'alZ"109%& ()- M ###$U$$ YdEUV7! ! -
10% & () - Z" 19% &Kddydildbsfa dudii¥aeid manufactured by using a method

10% & ()-& 10% & ()- Y%%S$$ YdEuV7! ! -

10% & () - Z" £6%0 Be¢yelings ulfurdes@eid wastmsldquid,owharacteydized in
"Headi ng_ 13] ¢" . "Headin c!' "Heading 33].¢" " ing _43]¢", "Heading 53] c"
 Hoadi nep 63FBat #BaRF gt Eic gk it tdausd AR es3pa/ olnar rif

Par agr aph Fqapt * ; i

3Bel ZPW /| e%PRg S;%%%ﬁ&%( T T iy SR S A A N R A
?&84BLSZVgqzNe8w® onk) of%hyafdysaNperokife8solution and water.

>R@C3EaFhH f LOP{ SUWZ4\ "gaCdeghknYpqsRvx{}[ eQIcR, FL. 4f HzZPXW | Fv8M aVWk" W 5B
gV't# %% ! "#SWR ()*+,-./0123456789: ;

<=>? @\BCDEFGl J LITES L al LUk 'h Root
Ent rberdDo?ﬁr‘reﬁM } %A&%)%%?ﬁ#ﬁﬁ%@?@@mhe L

<=>7 GA\BODEF GHaKchNORERETLNVVEONEE \d tonaleadefghionk bfina peetd L imgredient
!"#$%&'()*+,-./0123456789:;<=>?@%BCDEFGHIJKLNNCP%?STUVMXY

contained in the spent sulfuric acid waste liqéqg]ig;équal
to or less than 10 ppb, and that a concentration of chloride
contained in the spent sulfuric acid waste liquid is equal
to or less than 0.1 ppm.

15



