O e

1 -DESCRI PTION System for Recycling Spent Sulfuric Acid, Method for
Recycling Spent Sulfuric Waste Liquid, and Recycled Sulfuric 5 Acid
"TECHNI CAL FI ELD The present invention relates to a systemfor recycling
spent sulfuric acid, to recycled spent Lulfuric acid, to a 10 method for
recycling spent sulfuric acid, and to recycled sulfuric acid. BACKGROUND
"ART Sul furic acid is utilized in large quantity in various 15 kinds of
industries with a grade (at a purity or a concentration) determ ned

according to. purposes of the indTﬁﬁffﬁﬁ? 1. the case that such sulfuric
acids are spent, various nethods ofireg?éﬂfng the sulfuric acids have

been proposed (in Japanese Patent Application Publication 20 Lai d-Qpen
Nos. 9-315806, and 2002-68715, and so on), and, currently, the follow ng
processes &¥S et Remardlamee Frent] Suifarrsigatrerid.r detthod foor |

trali j t t t) d f dth [ t lant. (2
A speci ol | FSprbost SBe ok e < 8RS LR apdfedBe eIt B Bl o' aha
perforng wagdigyater 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

speci ali ze y (5) Spent sulfuric acid is taken over to a
specializegT§§8Pg§§t&g&ﬁ;ﬁnd utilized as a material of alum (or alum nium
sul fate) (incideshalpresddt iRvEntRSR rdNBdls 28% 5958 rSP R ycling

spent sulfuric acid, to recycled spent sulfuric acid, to a

10 imethod for recycling spent sulfuric acid, and to recycled

sulfuric acid.

BACKGRCUND ART
Sulfuric acid is utilized in large guantity in various
15 kinds of industries with a grade {at a purity or a
ceoncentration) defermined 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,
currertly, the following processes are commcnly performed.
(1) Wastewater treétment {or heutralizatidn treatment) is
performed thereon in a generating plant.
(2) A specialized processor picks uﬁ (or collects) spent
_25 sulfuric acids and performs wastewater treatment thereon.
(3) Spent sulfuric acids are utilized in a plant as a
neutralizer.
(4) Sulfﬁric 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



sulfuric acid is equal to or less than 10%. (6) Spent sulfuric acid is
collected by a specialized 5 recycler, and is resold to other users by
.mxing with virgin sulfuric acid. In the above case (1) , sulfuric acid
itself is a strongly acidic powerful drug and therefore cannot be
discarded as it is, and neutralization treatnent by using a |arge anount
of 10 neutralizer, such as alkali (for exanple, slaked linme or the |ike),
or coagul ati on-sedi nentation treatnent or hydrogen peroxide renoval

treat ment %cg,%l%&,vgahouﬁmgamgg% éﬁgﬂ%fgéfa@ﬁﬂﬁs(r&f%fuh ssapce
I norgani ¢ coagul ant’, pol yner coagulaﬁ?, or hydrogen peroxi de deconposition

accel er at orsul¥atiey (encidentanny, riesthisidse Athargeagdpate of speudge and
wast ewater are tq be generated. Regarding the above case (2), it is the
sane with thefuxde aprd dfceguagnie oFe lessatigm 103 -perforned on the
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consequent inpcyicllersaard i erisoadl tasSoflastiveitd byt MexLRgavilth vigghgeded for
treating a surplus part of the spent sulfuric. In the case (4), a huge

pl ant and &N¥&fgyFigr @cAdeded for recycling the spent sulfuric acid, and the
recycling thereof is | ff ed the 25 location (or site
in fhe MO Yalle CFF PRoYpERE dohd RESLIEL 5L RRPEA only 1o

condition) of the p at''a targe drea the

a partial &eshitcherenf B drudaaVEierd ierd AMind0Be0di s68Yddd RG egui pnent
in a generating plant is fraught with many problens in energy, cost, site
area, safefl§, and TriHda g atHar direatdmenitubyi upiagta daErs amodntiaetl y in
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over at chaige)ororsebdgalafibfVseiinent{aLY8hat r¥8PmBRE bt RPEASGIn The
naste peroxide removal treatment by using various wastewater
treatment agents (for instance, inorganic coagulant, polymer
coagulant, or hydrogen peroxide decomposition accelerator)
15 is required, and resultantly a large amount of sludge and
wastewater are to be generated. Regarding the above case (2),
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 reqaired in the case (1) is needed for treating
a 9urplus part of the spent sﬁlfuric. 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.
Moréover, the provision of recyclirg 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



sulfuric acid is transported by way of a path froma di scharge source to a
user through a specialized recycler, so that a 5 transportation distance is
el ongated, and simlarly with the abo§e case (4), the utilization is

| argely affected by the location (or Site condition). Simlarly, in the
above case (6), the spent sulfuric acid is transported by way of a path
froma discharge source to a user through a specialized 10 recycler. Thus,
the transportation distance is elongated and the m xture is susceptible to

the |ocati @Rua@NySi te ek td PDurAS L8ICH LPEL AP Wfor HCYHGILS be the

prior art, the recycling of spent sulfuric acid Is susceptiblé& to the 15
| ocat i on ofsoddsptca dlaw paicecyeskseroiayeprpet ikkidogreaid Ject Thwe/ waakeover of
spent sulfuri%uacid._T erefore, enerallg},él in a case where no_ specialized

recyclers &PeTUBrESEHE i PIRASRXT T PYofaar iR afiaht om st sGheere
treatment siarBEr £674RkdN oI a)lsaﬁgcihag.(g&egh%e&g&i%&tngoofthaveeat 20

sulfuric acid has not fully been establis ccording to the prror art,
an addedl- véraespbriptinon stilftanae dsi ellosgatord, aadds bechadipgiijch thast ewat er
t r eat ment iﬁgusuall erformed by the above process r( i n general

1) o 2
Al ternati v8PgYe ?ﬂ%gs Eﬂﬁfﬂﬁ%_'%ﬂ§¥?q:iﬁn#@&ﬂ@&yb§%5épﬁ§ddﬁ%iP@?ed to 25
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envi ronnment protection counterneasures t T onnent a str%c?ion i's
i ncreasi ngl§) pridmispenltysul Epeati agid iy eabmepbrpedces svayvaiCh patiseen in
the above case (1) or (2) and uses a |large amount of chenicals to thereby
30 generat &XPHrged e oFOUTeRIgEC afduSREt BiRAwFn 2 TRRCigkited has been

an | nCf@aspogydeIRNd ks 4 eVl LA Qi8R AhekaLed o A pRinod of
ycling speht sulfuric acid, and“each ofTiIcé advancés deével“oprient
directed and the mixture is susceptible to the location (or site
condition).
As described above, according to the prior art, the
recycling of spent sulfuric acid is susceptible to the
15 location of a specialized recycler that practices
collection/takeover of spent sulfuric acid. Thérefore,
generally, in a case where no specialized 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, ah 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 treatéd by being. delivered to
25 outsiders for value. However, it is obvious from the
viewpdint of environment protection countermeasures that
- environmental destruction is increasingly promoted by
repeating a treatment process, which is seen in the above case
(1) br (2) and uses a large amount of chemicals to thereby
30 generate large amounts of sludge'and waétewater.

- Thus, there has been an increasing demand for



to sinplification and energy-saving of the nethod and equipnent for
perform ng the nmethod. For exanple, a nmethod 5 of introducing sul furous
acid to spent sulfuric acid thereby to deconpose a residual hydrogen
peroxi de solution and to generate sul ffuric acid (see Japanese Patent
Application Publication Laid-Open No. 9-135806) and a nethod of supplying
spent sulfuric acid to an electrolytic cell constituted by 10

ani on- exchange nmenbrane and cati on-exchange nmenbrane thereby to

concentrate sulfuric acid and to generate oxi dant see Japanese Patent
SonL T oot § ofeNaleriaG ERchaffien FriRted b6 Margppaab el LR aoeRY o sach

of fice thal;yadelilAkesa, \Wild QHSh faldes alihREEEdid Po BSGHhd MY QW 1*fg @ pl ant

and to 15 energy-savi ng. However, these techniques have faced many
probl ens i tocedimpdridisatdon Ahdsenkrgyasaetinge ofaittiet matthad pmact i cal

met hod of recycling spent sulfuric acid has full been established. An
obj ect of CRELP fBR pertorping the Hlﬁtgﬁéustl?%;’él?@m@]ﬁﬁacﬂ/m% us new

system % eai %ﬂﬂr&&@&iﬁﬁ%ﬁlﬁ&loﬂg Leiacd séieiteéﬁgfﬁﬂé'é/cﬂi et Al a
pl ace ot her than a discharge source regardless of geographical conditions. .
Furt her, amnot decoepposet aofreslidubahvhptirogens peoogidei deluaisonstar woei ch i s
able to recycle spent sulfuric acid, without 25 being_equipped with a

| ar ge- scal gepgepte pulipricnreddt (59esdpBr)rag FRECREeAPPLALAAPE acid to

an appropri - : ondCEL B tdhe ' : er eof
and by re?&%ﬁ%ﬁé%éﬁg suﬁ%ﬁ#&%lggfdb urt ef%%?é?mggﬁ¥ﬁ§$9gng?ﬁgﬁnggject of
t he i nvent spant38ul Sukdcpacid dso an ieldidtirdiitiy: atiancagseitutedy dlyi ng

met hod featuring that sulfuric waste liquid discharged froma s certain
of fi cel® s apieprp¥ehpngei npregapg Ardi Agtinn-axshange GEMBIRPLh at | east

one of a h¥ﬂ§39g89 Pc? rc%ﬁc%?nt?:%[tlét él?ffuric acid and to generate oxidant
(see Japanese Patent Application Publication Laid-Open No.
5-139707) have been studied in each office that undertakes
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, it 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 cther than a discharge
source regardless of geographical conditions.
Further, another object of the invention.is to provide
a-systemwhich is able to recycle spent sulfuric acid, without
25 being equipped with a large-scale facility. at low cost by
supplying the spent sulfuriec 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
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s and water to thereby add a value to the sulfuric waste |iquid, and to
provi de val ue-added recycled sulfuric acid. Moreover, still another object
of the invention is to provide a nmethod enabled to recycle spent sulfuric
acid at |low cost without setting up a large-scale facility. m D SCLOSURE
OF THE I NVENTION As a result of conduéting diligent studies to achieve the
foregoi ng objects, the present inventors have found that for the purpose
of effectively utilizing spent is sulfuric acid, which is

di schar gedttalheetfed cat ia carfiaiviveafy i ¢€ilate@NByhRR x9hG ¢8e RyaseASUri Ng
and adjuiting a ,cggcentration of the spent sulfuric acid at |east at one
of a spehE“Edl Mt ki dS§8herrRs Myt oftf itkedregepene reni far isolueien
transporied, wanda sBerinHII kgaacl duliblel 209 4 0L peri Lt JReGOIES
possible to effectively utilize the spent sulfuric acid wth having little
ef fect ofi@uidocanfoho FrRevifeeviadus-pddedacecypilieshed Liflve iicneeritd .on by
conducti ng ] ddi ti:qral i.es her,, .the inventors have found
that for thﬁ%?%?)%g' fglg? éi‘fnf%tetz]t%lr\e;e??/f%%fl'l |°:in r%_'ghesp“érﬁ‘{e%'ﬁ’r?rﬁr i€ atid,

whi ch | prelvsdhangedthnd/ enabdedettcedraatya@l €espant ofif Faeict bheisperd
sulfuric, acid can be utjlized.as recycled sulfuric _acid by mxing at |east
one of ;“ﬂid?%% nwb§?%§#d%e§5+%?i%ﬁ %ngarﬁﬁfﬁFaaﬁtSaFﬁél§§ent sul furic

aci diw The inventors have 30. conpleted the invention by conducting various
additional . studies. A first agﬁfct of the present invention provides a

syst em fOPSTESIERT HYF sPéht IR UROY acid, characterized in that when went
sul furic acixk disehapged o CHdRet By aki iéén@‘%ﬁﬁﬁ%ﬁ%?@&r%Shgééé

';\transported by a carrier ynlt B, an use t a user | Cce
~concent rdYg ofoskgpiagspelpiects, the present inventors have found

that for the purpose of effectively wutilizing spent

15 sulfuric acid, which is discharged/collected at a certain

office, at another office, by measuring and adjusting a

- concentration of the 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

20 office, it becomes possible to effectively utilize the

spent sulfuric acid with having 1little efféct of a

location. The inventors have accomplished the invention by
conducting various additional studies.

B Further, the inventors have found that for the purpose

25 " of éffectively utilizing spent sulfuric acid, which is

discharged and/or collected at a certain office, the spent

sulfuric acid ean be utilized as recycled sulfuric acid by

mixing at least one of a hydrogen peroxide solution and

water into the spént. sulfuric acid. The inventorﬁ have

30 . completed the invention by conducting various additional

studies. |

A first aspect of the present invention provides a

system for recycling spent sulfuric acid, characterized in

that when spent sulfuric aéid discharqed or collected at a

.35A_g§gcharqe source A is transported by a carrier unit B,_ggd

used at a user office C, a_concentration of the spent.



5a sulfuric acid is neasured and/or adjusted at |east at one of the

di scharge source A, the carrier unit B, and the user office Cto recycle
only spent sulfuric acid having 50 to 98 W% in a concentration of the
sul furic acid wherein, said systemhas a termnal of the discharge source
A atermnal of the user office C, an@aa spent-sulfuric-acid information
managenent unit connected to said termnals through a network, and

conpr i S Ngisul@hrTEat d 96 hapibidntn A OTRBLLP04 Of SREAL SUIdH g t?&i d:
(b) means for storing the information on the spent sulfuric acid; (c)
means for (HEGERTHY TORERt Rorfdiec 6AEEFH MPispBnt and diteupper & fd ceoChio

suppl i ed; (dkyseansnlior sphehti eviirgrinf genat naRinhisgh ypets qtql egst, part
of the conditions inputted by nmeans (c), fromthe information stored in
sai d means “PBY A MEad 18P SMAALRTE t Rl tHehSAPer #atf oAy SR dirg 2

obt ai ned aseamigsul bfofcheetdiiseuabgpebb@re®daby Said.18ans &) she t @sSAI d
termnal of ﬁaid gisch rge source A, to which the informationis

present ed, “AhuFDrCt 1¢hidd SPERHT Fk TU5H CsaFtR UiEoTTgE | Pl laAdGRERAI BRLt
retrieval conmédticansoaseid nuthiiadls (firo@ans ASHwclior kR@ ddMRn 8BA4ON on
said carrier un%t B; _and &g} means for selecting said carrier unit B
according to at?l edSf8ne" TondMVon el LRIVALEM | BcafPRs SRLERTEF

di scharge asbairce and said user office, an amount of spent sulfuric acid to
be transported,#ggd necessi.t nmeasur enent and stnment _of a

concentration of" spéht Sul Fﬁ%/i I:Sot:fcﬁl&?’ Atg%cdd’(foég‘ﬁgg‘%#ofont h&Ppr e3RSRT
~invention pebfimdesaaidethod for recycling spent sulfuric acid,
Cha_r acterized i ?c)t h%eavr%enfogpeggpgyéfn%ri %o%gilgigljlsSChcabrn eeg:ngrrlgcoézlaeenctt ed at
a di scharge

sulfuric acid to be supplied;

(d}) means for retrieving information, which meets at least
part of the conditions inputted by means (c¢), from the
information stored in said means (b);

{e) means for transmitting the information, which is
obtained as a result of retrieval performed by said means (d),
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;

(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 discharge
source and said user office, an amount of spent sulfuric acid to
be transported, and necessity for measurement and adjustment of
a concentration of spent sulfuric acid.

A second aspect of the present invention provides a method
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 acid is measured
and/or adjusted at least at one of the discharge source A, the

carrier unit B, and the user office C.



source Ais transported by a carrier unit 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. 5b BRI EF DESCRI PTION OF DRAWNGS Figs | A and 1B are views each
illustrating a flow of conventional tr&atnment of spent sulfuric acid waste
liquid. 6 Fig. 2is aviewillustrating a node in a conventional nethod of
reusi ng spent sulfuric acid by refinement and recovery. Fig. 3 is a view
illustrating a flow of conventional 5 treatnent of spent sulfuric acid.
Figs. 4A to 4C are views each illustrating a node of a systemfor
recycling spesnt peybkistGnaerdpRESAfE Ng to the invention. Fig. 5 is a view
illustrating other npdes of the system 10 for recycling spent sulfuric
aci d accordi ng t4#% ht?i AventliBonare Frgevws pach vildwstratimst rat £hgwaoffor e

practical spgenefiohde S%skaBhioss rs%ﬁ@'b@ﬂfﬁﬁ%”%c?.&”vgégﬂ 18Ghfy according to

the invention. Fig. 7 is aviewillustrating a node of a nethod of 15
recycling spent sulfuric acid according to the invention. Figs. 8A to 8C
are views respectively illustrating other nodes of the nmethod of recycling

spent sulfuric acid according to the invention. 20 BEST MODE FOR CARRYI NG
QUT THE | NVENTI ON There is no particular limtation on the concentration

of spent sulfuric acid to be treated according to the invention, however,
spent sulfuric acid of higher concentration is nore preferable for cutting
down t he



25 transportation cost per unit weight of pure sulfuric acid to a |ow

|l evel in order to inprove the practicality of the invention, because the
hi gher the concentration of spent sulfuric acid is, the higher the
efficiency in transporting the spent $ulfuric acid becomes. Further,

sul furic acid 30 waste liquid, in which a hydrogen peroxide solution is
m xed, is nore preferable. It is because the facts that hydrogen 7
peroxi de used for sterilizing and deodorizing nedical instrunents is a

strong oxidi zi ngpageny, t. ol ut.ion_ qbtained,b Xing a
hydrogen per oxi db golr%tllsg%d‘l’%%g 1ﬁ et}%ﬁﬁa%% mH& ith9 EOBYFHFZL?’Hg}‘strong
acid, has methby stréaagngxs@ezutngumuegcaad1aaayozse@uﬁ@meﬂtssﬁhve and
el i ni nat e organic and inorganic materials, and also can be expected to be

used as vaFPEU¥Ck¥nds of cleaning Iiquid. From the above-mentioned

vi ewpoi nts, sul f C ac %@§ char d frama_se cond ctor
"off ice is pref eﬂ%r egajégt Jfg" sujrch;juu%rcadcv]vansq & 1 &T §-s GPPEBH 1?8? t he
presents i neesht@Bntobf EPentokhowiRgcr aas@n. That is, the sem conductor
office wutilizes a mxture solution obtained by mxing strong sulfuric

aci d, which has Blg®sw ddriiemcC ¢gire npews iegsh whlnsta‘aitydgogemoger@:ﬁl de

solutlon a eand ng _sol uti.on in a 15 nlcondu fac

process. %u §3?$%F?585 |3J1ﬁb§P8n||ﬂﬁ ﬁﬁl?ﬁﬁé&?qﬂo t%%tratlon
and puritylﬁﬁgntggﬂtalns a hydrogen perOX|de sol ution, can be obtalned by
col lecting spent sulfuric acid waste liquid w thout change. As

above- ment i oned, Fiad Hui$ cr adey wbtestrating atibearimo@oswf frhieysly ogam

‘ t duct ffi |
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Sonetines, sul fpirg C 6agk0y WaSWE 1'1'1%'1:%@1)&%%%61% %M;%‘i”m@&é%‘f de

solution is utilized outside the plant as a material of alum
the system for recycling spent sulfuric acid according to the

invention.
Fig. 7 is a view illustrating a mode of a method of
15 recycling spent sulfuric acid according to the invention.
Figs. 8A to 8C are views respectively illustrating
other modes of the method of recycling spent sulfuric acid

according to the invention.

20 BEST MODE FOR CARRYING OUT THE INVENTIOﬁ
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 ef'ficiency in transporting
the spent sulfuric acid becomes. Further, sulfuric acid

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

_:_i.s more preferable. It is because the facts that hydrogen



25 However, the hydrogen peroxide solution mxed therein is not ,
effectively utilized. This is nerely cascade utilization of the sulfuric
acid waste liquid m xed with hydrogen geroxide (sinply as an alternative

of industrial sulfuric acid), because’it is a denerit that a hydrogen
peroxi de solution is 30 mxed into the sulfuric acid waste liquid to

t hereby considerably | ower the added-value of the sulfuric acid waste 8
|l iquid. According to the invention, the addition of hydrogen peroxide

sol ution aﬁé&@kiﬁ@t%@eapfbbes§ek&m&&§n§chﬂdweébaorhgﬂﬂbdmgaiBSEfOr”Ed SO
that the hydrogen peroxide solution 5 has a predeterm hed concentration.

Thus, hydr dgshrpmeotisdis alstsanhg ccritddizied hgethe avadttthdt gqumdxtanees no
trouble. On_.the contrary,.the jnvention is advantageous in that a quantity
of hydrogeff®pBFofP .t%’_di/?ﬂ LKW%F%?MQ%“ PeyfXde P 1bBRP of
resi dual hxﬁ&@&%mcpaeaﬂLdﬁhithRgoaxiaiLEﬁgaﬁﬁﬁﬁng190£a9Uhgs §U¥§ggic aci d

waste |iquid having a high concentration, s di scharge t he

sem corfiducsbronfif bgédizsngpfefeeahbhd, chrcansditbe dighelveéheansa@ncentrati on
thereof, that_ is, the |ower the content of inpurity is, the larger an 15

amount of Féﬁ@%ﬁ?genﬁ{:g@?iﬁe%%e’s‘?mﬁﬂ?jt% malsFiad ssuppgr pdsCaERB B8Nt ent
ranges frogypQ-¥8a3Y bRYLhs rv%:.%%g‘é‘e]'(ﬂﬂ&% JREELEN n#@& el Q?rﬁ*bﬁ{’ the

sul furic acid content ranges from wel ght "percen wei g percent.
Further, thee abovententidyed ogswpeimts desuddirdicnadidnwabeesyifuiac acid
20 waste liguid ranges fromO to 6 weight percent. More enerally, the
content t he}eohRaFdrdesret MeemiceRBAYRLOpePEEREE %%P?e\ﬁt@if@%’tlepéﬁc .
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sem conductleé following reason. That is, the semiconductor office
utilizes a mixture solution cobtained by mixing strong
sulfuric acid, which has a low content of impurities, with
a hydi:ogen peroxide solution as a cleaning solution in a
16 semiconductor manufacturing process. Thus, sulfuric acid
waste liquid, which is high iﬁ concentration and purity and
contains a hydrog'en peroxide solution, can be obtained by
collecting spent sulfuric acid waste liquid without change.
As above-mentioned, sulfuric acid waste liquid mixed
20 with hydrogen peroxide, which is generated in the
semiconductor office, is usually wastewater-treated or
utilized as a neﬁt_ralizing agént ‘i'n a pla.'nt; Sometimes,
sulfuric acid waste liquid mixed with a hydrogen peroxide
solution is utilized ocutside the plant as a material of alum.
25 However, the hydrogen peroxide solution mixed therein is not
effectively utilized. This is merely cascade utilization of
the sulfuric acid waste liquid mixéd with liydrofgen peroxide
(simply as an alternative of industrial sulfuric acid),
be'cause it is a demerit that a hydrogen peroxide solution is
30 mixed into the sulfuric acid wasté'liquid to thereby

considerably lower the added-value of the sulfuric acid waste



25 devices. It is demanded that the content of, for exanple, netal
ingredients is equal to or |less than 20 ppb. Therefore, preferably, the
| evel of the purity of sulfuric acid is so high that the contents of
various kinds of inpurities contained8in 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 enables that 9 the
sulfuric acid waste liquid is used as cleaning liquid in an office other

t han t he sggi%g%ﬁuctor office. For exanple, the sulfuric acid waste liquid
can be used &s pHot oresi st mask peeling liquid in a cathode-ray tube

manuf act uri ng of hbeera®ngnto aghe GPRIn i, atchhaditlion 8ri Rydrogen
circuit-board manufacturing office. In each of theses cases, an aqueous
m xt ure soPerFidef spdutdoncands/ari wateyl tor theagnlifyhiei agidawaste

concentration ranging froma.few tent I ght percent t 40. wel, ght

per cent) a%gqgl 0 ?cgﬁﬁéﬁ¥T%?i%ﬁ1%ﬂéﬁt§§§¥%£é38ﬁpﬁepefﬁx§§Pu??6ﬁ%ﬁ§9ing a

concenty at hae & §¥Hd¥rdrindiMee6habn brAds 8HL hsred IR aReLEeENbe8x $de el ght
percent). Therefore, it is nore preferable to utilize the sulfuric acid

wast e | i gailgdendyedontainéed dnotbe wasbxildguighcahsées i $chabded fOom t he

; ' du ffli f t.h . 15 An offi A dj sch i ng.sul f
2ei d vast 6 CRPAUF S0P AP V0 e | OGHARSATPESRIM BARF ACAVAREY Y m 1 cd.

as |ong asrt h9aphhbfiepérék S AR N Y ie aBhda"ast PehhHAdLyAYI NO 2
hi gh sul furic acid content and a low inpurity content. Such of¥|ces A are,
for exanpl apophtinef oesibddak dydnogedr ippuoxddel sdlistibasinstitd waste

el ectrjc/electrqQnic industries, which include a sem conductor industry,
iron and stt8Mfndustries, an inorganic drug industry, an organic drug

ndustry, a medseligriddeihivhs i24hh hdVIHES b ondifddd ti€ioh NAUSTTY,

a netal industry, a mning industry, "a paper manufacturi ng

which is discharged from the semiconductor office, is
preferable, because the higher the concentration thereof,
that is, the lower the content of impurity is, the larger an
15 amount of reusable matter becomes, but usually, a sulfuric
acid content ranges from 50 weight percent to 98 weight
percent. More generally, the suifuric acid content ranges
from 65 weight percent to 90 weight percent. Further, the
content of hydrogen lperoxide contained in the sulfuric acid
20 waste liquid ranges from 0 to 6 weight percent. More
| generally, the content thereof ranges from 0.1 weight perzcent
to 3 weight percent. Further, "d'emands for purity of sulfuric
acid for electrohié industry have become stringent along with
miniaturization and high densification of semiconductor
25 devices. 1t is demanded that the content of, fof 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 liguid, 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



25 industry, a soda industry, a machine industry, a storage battery

I ndustry, and a neutralizing gypsumindustry. Anong these industries,

sem conductor, drug, nedicine, and chem cal industries are preferable.
Especially, judging fromthe facts that the content of inpurities, such as
heavy 30 netals, in spent sulfuric acid waste liquid discharged from a
sem conductor office is low (at |levels of the order of ppm10 to ppt), and
that a sulfuric acid content thereof is equal to or nore than 60 wei ght

percent, anthé raamifie Cdalidivasf¥iNiighid #80us&d &leY cobaphbui i upgisg, waste
liquid, preferably, the office Ais a sem conductor offiCe of a pllant. 5

An of fi ce CRffigengther rilde thei semastedudips ¢f filsiech Fos exaniyd d,ncl uded

in the inv ' l.s.not particularly limted. Such offices C are, for
exanpl e, pleg}f% %ﬁ%rfh%%ﬁacce]gf‘w?ﬁ%%lﬁ FABRG Pred asspAtggesist mask

el ectric/ el ped T DY QA iguidushr heéa{ﬁ@@éuggl?gt@b&qﬁg}gﬁedé%it £¢ifdece and a

10 circuit-board office), and iron and steel i1ndustries, a I Norgani c drug
i ndustry, aPdrafarfapmdrddiddedohing Iieiich ia a edustriy-baatraxti |l e

I ndustry, fertiljzer in try, nmetal jindustry, a mning industry, a
paper rranu%%q urafcntdlﬁlﬁ%?%&s,ce'a g’&d%\a%ho‘ﬁ%tfﬂf’:seag (FfTfiShe I AGEEPYES 3

storage batiigftarkdsbNd¥sbh Yot 3d8r-2ASht@ L4 bR FYPSHIL dc%ﬁh%?h%(rn mong the
plants or the offices in these industries, the plants or e 8F s in

t he el ectrixrepeentypationnteasyingesfromal fdiwngeaths atdiogier pardemhetef fice
and a ci rcu.aiot-boa]%g officei?, the ~chemcal industry, the machine industry,
or the iron afa-SPederesRb)nand & 1e¥-cergertERFjon fiedragan Pererids in the

el ectriig/ els®QutQ®n¢ hbRdHgt b éénbgﬁlt]\:lgi:ﬂggarﬁﬁéﬁﬁgef£§|¥l I]:g\t?gr pifice and a

circuit-board office), are preferable. ractrcar exanplés 0T these are a

cat hode- r ajpundivedshsiwei ginid peacentcit woboat ghoifereentAt. t tRepepbiices, a

dilute m Xti'%r ?Ls more preferable to utilize the sulfuric acid waste
liguid mixed with hydrogen peroxide, which is discharged from
the semiconductor office, for these uses.

15 An office A discharging sulfuric acid waste liguid
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 ir_xdustries, such as electric/electronic industries. which
include a semiconductor industry, iron and steel industries .
an inorganic drug iﬁdustry, an organid drug industry, a
medicine industry, a textile industry, a fertilizer industfy,
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, judging
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



25 aqueous solution of sulfuric acid and hydrogen peroxide solution is
utilized as- the photoresist nmask peeling liquid and as copper-foil peeling
|l iquid. The concentration of sulfuric acid contained in the m xture
solution is usually equal to or less than 50 weight percent. This is
preferable 30 for reutilizing spent sulfuric acid discharged fromthe
office A 11 A carrier unit B noving sulfuric acid waste liquid, which is
to be included in the invention, is not particularly Ilimted. Such carrier
for _instance tank uck, a

units Bare, xanple hld

Pruck) . shitgs BPFdr BRansnE s ey ooflf i) iieq R e

ai rpl anes (@ oRmo@krthdd euqmiejﬁt pAFBBSL | heser Hhithe &ﬁaweﬁ Pues 37 d the
ships are nore practical. Especially, the tank truck and the truc (a

medi ci ne céadaisagetynhaf ﬁﬂéﬁygaptgcnédwgsﬁe)leaynﬁy paleserabdyssthe t he
user offlce glfroglthe discharag s?urce gtflce 10 A, Thus, the applicable
ranges of £8nk +Pulk SEMECPREUEFAEKCTRIEnPTeP PRER ot her transportati on
means. g he spent as WeruldeC cast Tl IAGUF 5hNgusY stLM AGaetd Nont, WRechnvention
features that the concentration of spent sulfuric acid is measured and/ or

-adj ust ed aﬂSIéasbea&HGABd@ﬁ iB the dnvehtign,sder petAparhécudarigr unit B,

and t he us fi.ce ci al it js preferable.that the _concentration
spent E&FF%?PC égFHX % é%?hgﬁﬁmP ©a PLRRFE Bt OfHdGESring t he

Concent ratjanvakibhe iﬂ&ﬁétwééuf éﬁcﬁcag ei@aealé%wemﬁwg t he
concentration of spent sulfuric 20 acid, whi Is to be included in the

i nvention, 1nQUﬁbrlepafincmuéth alqatbddeandynhybbeofﬁibadaddtae fol |l owi ng
ind of nmeans for neasuring a refractive

means. That IS .
i ndex, “ﬁeaﬁ%r?ﬁit glﬁ%Etr%P z%f?%na?ﬁt?5??5nlnﬁﬁgﬁgle$ora%easuring
noi st ure Cﬁ?ﬂ@)?@ﬁn{@‘a‘i@{gdiﬂﬁuggrﬁ, KV br FAS P8y industry, a medicine
industry, a textile industry, a fertilizer industry, a metal
industry, a mining industry, a paper manufacturing industry,
a soda industry, a\ machine industry, a storage b.at-tery
15 industry, and a neutralizing gypsum_igdustry: Among the
plants or the offices in these industries, the plants or the
offices in the electric/electronic industries (including a
cathode-ray tube office and a circuit-board office), the
chemical industry, the machine industry, or the iron and steel
20 industries. Especially, plants or offices in the
electric/electxonic industries including a cathode-ray tube
cffice and a circuit-board office), are preferable,
Practical examples of these are a cathode-ray tube office and
a circuit-board office. At these offices, a dilute mixture
- 25 agqueous solution of sulfﬁric 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 weight percent. This is preferable
30 for reutilizing spent sulfuric acid discharged from the

office &,



25 nethod, or what is called an evaporated residue. nethod), nmeans for
nmeasuri ng absorbance, neans for nmeasuring specific gravity, neans for
measuring viscosity, means for neasurin pH, and nmeans for performng
potentionetric titration is used, so %ﬂat t he concentration of spent

sul furic acid can be 30 neasured. Anong these neans, fromthe viewdoints of
measur enment speed and accuracy, and the price and size of a 12 neasuring

i nstrunment, and handling ability, the nmeans for neasuring a refractive

| ndex, the meansaf gL HRasULhiY pSREGLALCSEIANELY. 280G LHELECR0GuIA!
measuring pH are nore preferable. The above- nent | oned: concent PatT on
measur enenwhichieys e periftrIetbdtinatlye dngresit ildne s sodapge ticuiaels from

whi ch spent sulfuric acid is discharged, the carrier unit B transporting
the spent ddPidPAc BReh cargiekainiklet Bra cEorexgmples nehinkes fEpT

sul furic agi er | el r 0, | .source, the
carrier unﬁ%‘l,gtg%%tet' hga%%ﬁgg t%ou%#'f Ia‘é‘@l gAtfg?fé?éngc%ié%ﬂée&?%?{a%l r:l%én ration

adj ust nent tahRerhead@saridedy} at@rdidist artained diy-feied Mioig ahhair
concentration neasurenent in this way. Further, even when concentration
adj ust ment £reigbteper f ARRRE EHRSH WL attifen vedicd eseg@id the shéps

concentr at | : ot fi SS e of the
quality of h’rqgcyc egg'-g?g?{:ﬁ?i'c %%%éfﬂjﬁhg‘ﬁo‘?g?ﬁ#gﬁgfﬁég %fe g%gﬁg

sul furic achthediiime cdefterimeicdhatcorahfHgotbs andEtide Plalsiaymarygr enment
of the concentration of the spent sulfuric acid. The concentration
adj ust ment aeeepd thdihgdeaerreiftce Hirppehe s sahange sourgenefifigeei t her

"ner ol Fand Bt e RbEiateaer SETaR crerns Park Rt abB MM Bradsr 11 i
nore gener akethadlet heh&RNGERLT at FQRshEEELE  oh Sm@gh&ist ed by being decreased
to a lower value. To increase the
. The spent-sulfuric-acid recycling system according to
the invention features that the concentration of spent
sulfuric acid is measured and/or adjusted at least at one of
15 the discharge source A, the carrier unit B, and the user office
C. Especially, it is preferable that the concentration of
-spent sulfuric acid is adjusted according to a result of
measuring 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, is not
particularly limite@, and may be included the following means.
That is, at least one kind of means for measuring a refractive
index, means for performing neutra]._ization titration, means
for measuring moisture content (according to a _K'arl 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 viewpointé of

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



25 concentration thereof, sulfuric anhydride or fumng sulfuric acidis
added thereto. Further, the adjustnment of the concentration thereof to a

| ower value is enabled by adding water or purified water thereto.

I ncidental ly, methods of adjusting thE concentration of spent sulfuric
acid to a 30 predeterm ned value are a nethod of adding a constant anount
(per volume or per weight) of concentration adjustnent liquid 13 (sulfuric
anhydride, fumng sulfuric acid, water, purified water, and so forth) to
spent sulfuric acid, ,and a nethod of adding a predeterm ned anount of

. 5 pre
concent r at "SRASEEFG8t ABRETUPEREF d2bAePBPELABEoRBING Yo NP BERRS 0 OF he
concent r al n8lsarfRSHr £0PRhot FTMAREXY! BHBOMBARG' sgHahLhYuEORL! Of . the

latter nethod is nbre preferable. The above-nentioned concentration

adj ust nent spagifécpgréavitgd ahdatlieomeans foe mdasohangepBoareemdret he
carrier unit B, and the user office C, alternatively, at two or nore of
the di schaP§efesabie; tihe Avove-medtignad copgeptsatiep BearuEement

concenty atj, gg%ég%gdw e n td | .U y
per f or med el8 her "at the sane Sbgcgﬁgrgg?éﬁ%i{#%hen eplig)ggge 5‘; Fﬁemcase

t hat t he cehiehtspénbrsulieasiv acedt iandi sdieacgad £ntiaicagti-iad] uatieept are
performed 15 at the sane place, a result of the concentration neasurenent

i s direct | yr3RAPCTHIAG it mandt FYATHEILGsBRdte appdine yser(ebhdentFation
aci ustment, 4 ik ng A1ELIERAL 8hi Py BULLPE ML i 4 SLAT RO AN, an
I qui _gupp?y punp, a bi-&n I'ng’ tank;

adj ust nent a concertrati-on nmeasuring

appar at us. mérero itthedd i Schaegd| Lnddidy, tthekcandise it NandnthBeuder m of a
si-gnal . Thus, the concentration can automatically be adjusted to a
pr edetl®r ni HEELGRAI ud referracet Felugdinr doncemdraidsoa adiustmentobeentration

L o2 e AN SOTFRILL P4 0 b A4 44 P p S £ AR IR &t i Terent
concentration measurement in this way. Further, even when
concentration adjustment is not performed, the presentation
of a result of the concentration measurement to the us‘er

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 suifuric acid is increased, and
that the concentration thereof is decreased. However, it is
more general that the concentration thereof is 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 liquid



25 concentration adjustnment can be transmitted to the next step by various
nmeans, such as orality, tel ephones, nmails, and the Internet. It is judged
at a place, to which the result of the, neasurenent is transmtted,
according to the transmtted result bt her spent sulfuric acid is used

wi t hout change, 30 or the concentration adjustnent is perfornmed. Wen the
concentration adjustnent is perforned, the concentration 14 adjustnent
liquid is added in such a way as to obtain a desired concentration, as

above- ment i aae¢uriBChARPERIEY, Filnih§ sEPACEIM RliONwadkbist pRPL sl @Rk, the
concentration measuring apparatus may be installed so as to check whet her
t he 5 concwateat i andgfo theetdpeht sphitrsulfaoridt reddhesnd a pe¢teticofii ned

val ue after Elth{e concent rgt i on agj ustnment i gui d i s added thereto.
Accor di ng PEIRE AnPEREPERTMARCGBTPIBAaPT: PERFRBAFALHOM R IREHIENE

measur emniigﬁﬂﬁo knbbet8dhusbPBPhgOtol Qereégl‘EOB?eﬁn}% aﬁ&l?@%ﬁr‘;@foﬁ pent

~sulfuric acid may be perforned at | east at one o di scharge source A,
- the carfi emeasureBentandrrdme tservidwpain €. off hpuadidiyt icamalrdir,eatheent , whi ch
wll be diagri bed in detail below, is, for instance, a treatnent of

concent r at  A§8hI PEFPEYalF debAt BFREETRRIPhe Thmboe -Satdanedaci d, a
treal nent gbnkEHPYARIoh W A GillPt Ul BR2£OPHEE L Qe bfle érél‘g'&lﬂe are

contained In the spent su I ¢ acid, r-a treatnent o anot her
i ngr edi entdbsbkargaascuhee sulther carated, aniitch, immd ehkansed offike spent
sulfuric acid, thereto.. 20 The treatnent of concentrating sulfuric acid

cont ai ned Ci AltifFnddditels phirfe g moraLhébe ¢isdpnge EREFERK g t he
g]gdi:z)inf(y;ﬁ![?%%?%ége&ﬁtgnm ﬂg@r\isé@yoni#é.ed for performng the treatnent
_ g sulfuric acrd. For exanplé, in the case where the
i ngredi ents, whiThe atenadriitarativan measurement and the concentration
adjustment may be performed either at the same place or at
different places. In the case that the concentration
measurement and the concentration adjustment are performed
15 at the same place, a result of the concentration measurement
is directly sent to a concentration adjustment apparatus
(concentration adjustment liquid, a concentration
adjustment liquid 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 signfa'l. Thus, the concentration can automatically be
adjusted to a predetermined value. On the other hand, in the
case that the concentration measurement aﬁd the concentration
adjustment are performed at different places, a result of the
25 concentration adjustment can be transmitted to the next step
bjr various means, such as orality, telephones,l mails, and the
Internet. It is judged at a place, to which the result of
the measurement is transmitted, according to the transmitted
result whether ‘spent sulfuric acid ié used without change,
"30 or the concentration adjustment is performed. When the

concentration adjustment is performed, the concentration



25 sulfuric acid and contained in the spent sulfuric acid, are materials,
such as water and hydrogen peroxide solution, which are lower in boiling
point than sulfuric acid, the ingredients are evaporated faster than

sul furic acid by heating the spent sulfuric acid. Consequently, the
sulfuric 30 acid contained in the spent sulfuric acid can be concentrated.
At that time, the evaporated ingredients are renoved froma 15 reaction
system by using a suction unit. Thus, sulfuric acid can quickly be

concentr at gy 5 st t e Lngredient .is
di schar ged byj %@ggﬁ%ﬁﬁ%ﬁ&%&iﬁé@%a ‘?%%ﬁ%?g %k%fn gd\%%ls%ﬁe?he spent
sul furi c acichdesm trdtdaingd disn abwel -mchieaheant , IfepeWsa DIy | hi;m i1 edi ent s
contained in the spent sulfuric acid, which are other than sulfuric acid.

Ther ef or e, SAFrHIFIRtERE RedLshgenEnpriat e conpemtrgdionampgsyeing

det erm ned, I LN . er th nt.sulfurjc acid
contai ns ﬁ?@%&%@&?’oé’&n%‘%ﬁ%&%ﬁ%g %g gglﬁ iglﬁ?gghghﬁ tfn ?errperature
ranges §rowoalcentra%A6nt of aheutpdhbCsuprat-erahbya 288uhed89C to about

250C. A reaction apparatus used for the treatnment is not particularly
limted. RIRASHTEIpELavadugapiberuthe aenchptrationoadiwptmentis. This

apparatus 1§ .haQr iisnghggﬁethggeggpar atus that is nade of a 15 materi al
show ng cortoson tedrStance agarnst spent sulfuric acid under

concentrating copdibrenng e8dtRa@abheshtfon | 6404 @1 ¢ Norid Or&-ddtgatient
sulfuric acid, and that has a supply port fromwhich the spent sulfuric
acid i s supphpEdthan ghechapguresent oand/om the chdfusiorent s diisl ution is

por 1 Fom YRneAn PR toBE ST e ap BhT L SBTie REAAY SLBFFBR R
exhaust ed, 1888t aatUsiid U Rkl aE9BALEEE LA Ordda, @HRaBaLrRRE RS 8D Option.
More specifically, an exanple of an apparatus for concentrating sulfuric
aci d cont app@dthe usiggx office C. The additional treatment, which will
be described in detail below, is, for instance, a treatment
of concentrating sulfuric acid contained in the spent
15 sulfuric 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 mean-s‘ may be used for performing
the treatment of concentrating sulfuric acid. For eicample,
in the case wheré the ingredients, which are other than _
25 sulfuric acid and contained in the spent sulfuric acid, are
materials, such as water and hydrogen peroxide solution,
which are lower in boiling point than sulfuric acid, the
ingredients are evaporated faster than sulfurie 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



25 spent sulfuric acid, in which the sulfuric acid is mxed with hydrogen
peroxi de solution, is an apparatus described in Japanese Patent
Application Publication Laid-Cpen No. 002-68715. Further, the treatnent
of renoving ingredients other 30 thanBulfuric acid contained in the spent
sulfuric acid has been cited as exenplifying the additional treatnment. 16
Specifically, spent sulfuric acid discharged in the technical field of
nmetal plating frequently contains netal ions. Thus, a treatnent of

el i m nat i nocadioln Sb3bbAllsy G38ng% Shbedoftun fXCMRLGY! 001 Hogs Ligalrent of
renmovi ng i ngredi ents other "than sul furic acid. treatment of using
ani on- excha¥je amdpbline: condesépateat, ngs metgla rednsith ecaseotidt ahe Whi ch

contains acid and netal_ . by utilizing a concentration difference
t her ebet weetf LY dﬁ%eﬁfg‘ei%'r d&& fjr}sﬂl?%r@ﬁ? PRapatyrajh gaffysion.| oy

di ffusi on dicdersies dempRirdatthras eKCuRihithd LREntOshi #ALTRNLAGh i M nating
the nmetal ions. ny docunents and patents concerning menbrane for
per f or nbng hdigftfags iion sughalay sireadmeaci, d dapendepont eHe Angeedexaklange

menbrane obt gi ned bﬁpangnation of (or introduction of
quat er nar y- RGP FBEpEPeRY SR BIFES Bidt ek Grel Htiiegythan

pyridi ne) - dinighipenzege Gﬂ{%]l:l i ractical and_useful .
Treat ments of rerJvai ng only hy roféngérgﬁg%ggzﬂé% l?{%%élr?gaF%' egﬁgﬁf‘-esul furic
aci d cont aicainng tt gendwaklgba desrenxiited,SPbtiikanpake T thd @sseWRERkI f yi ng

the treat t of renoving 20 ingredients other than sulfuric acid contained

in the speff'® SRFFLSUIAEGLS agbd €ageding vatey and hydaosem peroxddeonposi ng
peron B2 GEeabicatn,veite B3NS ke SaRRRY ohasR Aok pPPRa  HCPE 1 cat i on
Lai d- Open Wbout 315°C. preferably, about 180°C to about 250°C. A reaction
apparatus used for the treatment is not particularly limited.
A known apparatus may be used as the reaction apparatus. This
apparatus is, for instance, an apparatus that is made of a
15 material showing corrosion-resistance against spent
sulfuric acid 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 is exhausted, and a suction 1_1nit 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 perpxide_sblution, is 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 exemplifying the additional treatment.



25 61-186208), and a treatnment of deconposing hydrogen peroxide by letting
waste |iquid, whose tenperature is raised, through a carbonaceous materi al
(see Japanese Patent Application Publigation Laid-Cpen No. 5-345188) are
cited. Moreover, a treatnent of intro&ﬁcing sul furous acid into spent

sul furic 30 acid, which contains hydrogen peroxide solution, and causing

t he hydrogen peroxide and the sulfurous acid to react with 17 each other

t hereby to deconpose hydrogen peroxide and to produce sulfuric acid, and

prevent i ng spddieioisn 1861 shdve sﬁ@%ﬁ%&b%id‘ﬁﬁHhéﬁ&%ﬁ?rﬁ?hg dd B sxaessi vely

bei ng added thereto, and then elim nating residua ul furous aci y 5

aer ati ng t Hdedgkaf medlafliplat ong drafjuentilyecomt aisimbital Déns t harksad f ur ous

acid is stopped (see,k Japanese_ Patent l'icatjon Publication Laid-Cpen No.
0 315806) . SNFTRAITERSnAT PLUTLARERPICERER BRGHL SLTHG 19 S % added

to the sperixewyl1i4vingdHd265PREARRGH PeRoP YRGS d ' f?]h a user
office C ThgﬁghdiFanal ingredient 1Is %o?p%gggi ﬁéﬁ%%#ﬁﬁé??ég. nHrogen
per oxi d@ sehultfiugdd scidi t ddtesatmenpldff ysnggtdrei ;i tdloanade magbednent ,
because sulfuric acid containing hgdrogen peroxi de solution is frequently

used as an2ZCcHTPRT oM MeERY 190 T B Pag e 1519R e b Comemins afddso on,
for manuf aghr id%a3 ,S8P GLRIYEEIRG a éﬂﬂcénﬂ%gPESHTﬁgfgggégggard’ and for

perform ng surface ‘treatnent on various ne val ue of spent
sul furic athérebeitebehass ahidrtiering ifeecenad ehéeebyvihat wd,) wked. ier which
has been solg 20 at'lowlﬁrige can be dramatically increased (as that of a
val uabl e r 883dPEefliffusiondiatyabsvisnehtednad axemBYLifyingr thare t hree

the concontrarrasiPet olthiarindoie Heteh 16857 Wl BoBiirmanthe. spent
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 wvinyl 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 treatmen}t of removing
20 ingredienté other than sulfuric acid contained in the spent
sulfuric acid. More specifically, a treatment of
decompbsiﬂg hydrogen‘peroxide by simultaneously supplying
hydrogen to a hydrogen peroxide decomposing catalyst (see
Japanese Patent Application Publication Laid-Open No.
25 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. Morecover, a
treatment of introducing sulfurous acid into spent sulfuric
- 30 acid, which gontains hydrogen peroxide solution, and causing

the_hydrogen peroxide and the sulfurous acid to react with



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 liquid is added),
is sold, and a case that the spent sullfuric 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). v%en the spent sulfuric acid is soled, volune

(or capacutéacrproﬁe@rg%e&% Vo WERHAPRYED g3 p %r%aag%ngq 53 es.

Al ternatively, the spent su furic aci may “be o1 d Faccor 0 a result
of the con@mﬂdtmei mlﬁumﬁasalcmiﬂentariﬂy prsiven tihey canferouel apuae byul furic

acid as th .S sal Wien the spent sulfuric acid is sold as it
is, that i str’r&?t%b&r F’B kg Ush @S éh ER00Y £XCes sdxpdst bedng added
concentrati frot D p S AFRE .S 19§, Sour ce.
Ther ef or e, t?%rggohoﬁgarggangha lh%tgﬁgﬁghglF%?iv%flggrggl %%% 5 ent

sul furi%& a@ﬁ¢a¢anghehbaspsntoéulﬂerpur@cﬁ@léﬁwéﬁ:ﬁﬂé(imbﬁadﬂallo&,%fsten1for

recycling quuric acid accordin to the invention can repeat the
t reat nent igﬁl Sin FEPFyqu apigdeds stRRPefs (segl fgpapesei Bakesfcl ed by t he

system for apeqy el %Egnléuﬁﬂfekbiﬂhfﬁﬁiﬁ Bgaﬂlyggobgbgﬁabgg{he i nvention may

be provided "thereto agaln re specifi circu n of the
recycling, whi chAhsad@iriensiit dthgnedikm tnexheexphes Shiliturid S aaySource A
-> Carrier _unit B -> User Ofice C Discharge Source A" --> Carrler unit B

--> User OPPfi@dded)to g ispande Sé;@p‘f%léff @eid rﬁcc@é‘ﬁlgﬂaﬂ:@s aaphapesel
nunberlO pFS;:euélﬁll% a@anﬁggﬁa{)fﬂﬂggeé I r.l:)[qi romné]l;gpg;ﬁgﬁeni :Lg\. B,

i nci dent al In the case 't I S" equa
and C , V\:hnoh partespbadly ol fmdtéder enfdviddit proxite dBMPEEIider the
samne as or differ fromA B, and C
cited as exempllfylng the additional ingredient, because
sulfuric acid containing hydrogen peroxide solution is
frecjuently used as an etching agent, and as a surface
15 treatment agent, and so on, for manufacturing a semiconductor,
and a printed circuit board, and for performing surface
treatment on various 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
#aluable resource) by using the above-mentioned method.
There are three modes of seliing 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 liquid is added), is sold, and a case that the spent
sulfuric acid, to which concentration adjustment liguid is
30 added, is sold by adjusting the concentration thereof to a

predetermined value (incidentally, the value of the



25 respectively. The systemfor recycling spent sulfuric acid according to
the invention nay have the follow ng node. That is, the systemcited
herein has a ,termnal of the dischargﬁﬁsource A a termnal of the user
office C, and a spent sulfuric acid 30 i nformation managenent unit
connected to the termnals through a network. The system conprises (a)
means for 19 inputting information on spent sulfuric acid, (b) neans for
storing the informati on on the spent sulfuric acid, (c) neans for

i nput ting courbidr ©Rs LGS BhBEKSAGN! Fhbh WHE Ml Egtlfg%iéuﬁg#&ejﬁs (d)
means for retrieving information, which 5 neets at |east part of the

condi ti ons $imd t ¥adlbpenEansaperityl)romueigiitntberabfompberampisyddie neans
(b), and (e# ans, for trfnsm'ttin the information, which is obtained as

a result &°PRITR AP IR ned iy I¥edys ERe srert ARLTpELGiamid of the
di scharge $oi¥ R Aolld aMidtiidie dhfPratian q]iovﬂgfe g%cﬁgf‘éﬁﬁ%ti%}ﬂ/ or to the

termnal of the user office, from which retrie nditi1ons are inputted.
The speht . meadswdemeadi Uy i ud Drgrdhiecccombeng e pirenstl feobhdeetiddas alde

term nal of the ?i scha{gﬁ s%élrce A and to the termnal of the user office
C through tREIFLQErRa19%e Mahdhe sheptrselivricianist dgt pehdmmddenent
unit has ( ERee isf Wi IRGEE ¥ L-nk d " ' | d, which
S transm’q?tst'ed fréﬁ'?{llet{ter mﬁlﬁg?oggig Ere@{ dﬁil ggﬂggagggg%f’gg ({ngé(tgr)e%qrfeans for
stori ng thé&hienconcenitrataont b€ shenspeut f siifuate dacid Yaranat ahe

recei ving éqndi tions, which are transmtted 20 fromthe term nal of the
user of fi c81ECRAFIEROUER s pefherefipFer i 2t ats gnerat Taktonatr (@Ffice C

merearo Hshnkate ELeLe MEGRLeL SHELS LA T s o
i nf or mat i opfstbheegures thafoeansach)i, canten@) neans for

A system for recycling spent sulfuric acid according
to the invention can repeat the treatment a plurality of times.
That is, sulfﬁric acid recycled by the system for recycling

15 spent sulfuric acid according to the invention may be provided
thereto again. More specifically, circulation of the
recycling, which ié represented by the next expression:
Discharge Source A — Carrier unit B — User Office ¢ (=
Discharge Source A’ — Carrier unit B’ —*‘User Office C')n

20  (in the expression, "n" designates a natural number,
prgfgrably, a natural number ranging from 1 to 7, and
incidentally, in the dase that "n" is equal to or larger than
2, A', B", anq C’, which correspond to a different value of
“ﬁ", 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



25 transmtting the information, which is obtained as a result of
retrieval performed by the means (d), to the termnal of the discharge
source A, to which the information is presented, and/or to the term nal of
the user office, fromwhich retrieval *2onditions are i nputted. 30 The
network may be constituted by either a wireless systemor a wired system
For exanple, the Internet, a 20 network constituted by a LAN, and a
network connected thereto through |eased |ines. The information on spent

sul furi ¢ aaihuttind ih¥orkiadIsal bhedhdh OB AL HAN, 0h)!fCalL ST 00

source A is 5 not particularly limted, but t I on concerns, for
exanpl e, arstammpmy the Spantnsuldiupnctiaeispetitsshdfgedc ddial, pepsanaR! absence
of neasurenent of the concentration of spent sulfuric acid, a result of

measur ement” GhdAPESEO% PRRASHLOREaSORERERENIsSPRRT P RBEUT ipeackbdwi bi ity
of concent iRl ispbphQ ) Lt%)"gr%gxln%f f%@e%t%ﬂéa{irdrﬁc B mddYn rwﬁxt&% c€ a

kind or a content of) the tional 1 ngredie contarned 1'n spen .

sul furi 8 aciegtsoatalekst emt pfithe comiSyEsRMiAPLATANBytMedhe (d)vention
may have authentication means for authenticating a discharge source 15 A
when i nf or FECPoRREniRERTMALL PR §E0%R] d 0 dhienpeensd (P) onande(aomeams of the

di schar ge r Eur t. It S .nanme _and . an address, which
are |i t?l e%gl%a%gg ,Smén&tl%i%;l%tgrengﬁggﬁﬁ%%ﬁggfniwﬁgl%gpelﬁt Og)l]cla.'flﬁlre%cégcfld, whi ch
has ever- Iresnlitnpit redriseplapbeaiined by keelmepnay¢d)aceer ¢hag to 20
user information prelininarily registered corresponding to a | ogin ID and
a passmrd?eménégnﬂf tishdisghperes@ureadsnitet waich dthe Hafoemaitaen of the

o et 0" s RS GRS M YRR R A6 AR HES ©
which retrieval conditions are inputted.

The spent sulfuric acid 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 is
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
'information 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



25 limted. The conditions are, for exanple, an anount of spent sulfuric
acid to be supplied, the necessity for performng neasurenent of the
concentration of spent sulfuric acid, a desired concentration, the _
necessity for performng concentrationzﬁdjustnent_on spent sul furic acid,
(for 30 instance, a kind or a content of) the additional ingredient
contained in spent sulfuric acid, or a desired purchase price. 21 The
system according to the invention nay have authentication neans for

t henti ' . pffi C n_the conditions, whjc re inputted
?Eon??th?éF%%R%P98#§§% g“%%%?”b?%icé Engﬁﬂn85ﬁg§'dc %?t%gl redCaci d

that the 5tuseugnf ficage@ wisbes to be supplied with. Further, itens, such
as a nane and an address, which are little changed, and information
concer ni ng spent The| LDEprmatian oni shehsssuvlénripeanidnpwhiel, isny

t ti .displ aved accqrding to user ipnformation prelimnparily
a o er oo EAPPRLSSRR, ALSF AR RA ocliE ALCOLIE TN U 1
retrievs ngnolf garel t@lart By then 6 S ButaeRET Hh AGrh L {HE R LN £BRY

retrieve not only information, which neets all the conditions received by
the nmeans esRrmphat aipnfoeppati ofi, sphithsmdénsiat abedstiipaehtrgédt hehe

diti 15 i tted by t s (c fromthe information stored in the
moans. (b) . PTRERNCE{EEPERPP QI TRTERHERT if P2® CPAREAEREqOnaF CRERE er m nal
of the usesupfhige &claomwibshit h@fCﬂ@Qéﬁf&'ﬂént%ﬁehnﬂaﬁéggtrﬂié?at time,
I nformati on concerning (for  instance, the address and the nane © t he

di schar ge measareR’on i is pesficmeade tthet poseddbiiliftgr olt conceatpaesent ed, may

- b t I tted thereto. Furthe re, information concerning (for exanple,
Che adll et KRERRRE RASRSHE FHALHEF BP Reol Ter GrIsiRRde ABABH PBns

whi ch ar e & rautsedrid ofk f 8 bl ci8hBNThoPbal Bf tU3Bh AT hbGeLE pshEoncern

spent sul furic aci
sulfuric acid, or a delivery price.

The system according to the invention may have

authentication means for authenticating a discharge source
15 A when _informa,tion on sent sulfuric acid is inputted from the

terminal of the discharge source A. Furthexr. items, such as

a name and an address, which are little changed, and

information concerning spent sulfuric acid, which has ever

been inputted, may automatically be displayed according to
20 user information preliminarily registered corresponding to
| a login ID and a password.

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

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

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

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



25 that the user office C wishes to be supplied with, may be transmtted
to the discharge source A to which the retrieved information is
presented. Preferably, the systemaccording to the invention further
conprises (f) neans for storing informdtion on the 30 carrier unit B, and
(g) neans for selecting the carrier unit B according to at |east one
condition selected fromlocations 22 of the discharge source A and the
user office C, an anmount of spent sulfuric acid to be transported, and the

necessity for UL ust pent. of .the concentrajion of spent
sul furic acid. U\ﬁg% tgﬁgggltgr rg?gﬁ)ggjﬁlﬁg ggi gs:hgeﬁlég?g 1on %aggﬁﬁ?’?i on ot her
than the ceamdbenatieation mxanel ort Aethkhaispeihat k8B 6ask, okRecst gucture
and the characteristics of the material of the carrier unit B may be

added. | n¥Pg§Bnthe IGpndifd ons whighi are dmntdesh £rpmr theitterBtinad o6t
particul ar | j,pLt.e The Ai r Lon on the carrier unit " LS, for
altcgnitlg%# ‘gggjf‘ggncf%égt%’og&%%?} i ﬁualfrél,rlé:n a5y %?‘agf tbﬁent

exanpl e,
sulfurig acsdr vBELBec@nwbenésanspss taghpPled it YRSLABE OLtBRL, 2
facility for concentration measurenment or concentration adjustnenf the

carri er unPbch af s naggdanf eath@ddsressot whiighcare i rt tule ichBnlged, aasdeci al 15
structure lal, material, _and th roperti.es of .the speci al
gﬁgogﬂéggﬁéc%% CREREPY STPSIRE P RIS Aok Uﬁi'ile’Bhﬁﬁse‘ée§ peci al

structure

structure peeR BPRECt©Bdd IS iAltomtidarLy iva h&%pi&gbﬁﬁh%@}?&ﬂh&%éo the

invention, nore preferably, the spent sulfuric acid information managenent
20 unit isUESH @ina gl are ipReddimingr ingn aggistefredheoraespendingt so B

t hrough, th etwork and.has (h) neans for transmitting information on
trans?){(;)rta%igcr)lgjc’)lil isf?oe?ﬁds%l?%?%‘&o’é‘gid to the terninal of the manager of

the sel ected camMddifs Wik rftrdd QIBid QAL {dE NN dduy address of

each of the
according to the invention may retrieve not only information,

which meets all the conditions received by the means {c), but
information, which meets at least part of the conditions
15 inputted by the means (c¢), from the information stored in the
means (b). Then, the retrieved information is transmitted
to the terminal of the user office C from which the conditions
are inputted. At that time, information concerning (for
instance, the address and the name of) the discharge source
20 A, to which the retrieved information is presented, may be
transmitted thereto. Furthermore, information concerning
{for example, the address and the name cf) 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 is 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 select.ed from locations



25 di scharge source A and the user office C, an anount of spent sulfuric
acid to be transported, the necessity for concentration neasurenent and
concentration adjustment of spent sulfuric acid, transportation cost,
transportation date and tinme, and préﬁ%rties of the structure and the 30
material of the carrier unit B are cited as exenplifying the "information
on transportation of spent sulfuric acldff. 23 Further, the "manager of
the carrier unit B" is not particularly limted. Any person nay be

enpl oyed aget e IPNALLFge Aot POY ﬁ%&heéc%%”ﬁ% eé?%i%%r B, €LnUhbyfe

Usual |y, an owner of the carrier unit I'S CI’ as the’"nmanager of 5 the
carrier unof §i@nt smighutie datdnagese frdfpoaidd eandithe Becéssey |inited
to him The invention provides_a conputer-readable recording medium for

recor di ng a°PrEGARTER (o 8BE; 7G9S Borphof the conaaniralion ohespemet ijop of
recei ving i | 00 ®N SHEN Y urd I, d ' I s, dransmtte rom
the term ng‘{ii%frl t egéba(?scharge%%urce I,Z{,er((:ﬁj)%glthe,B yﬁn%j‘oer?t;efﬁstaor! ng the

i nf or mét i ocomdi t hen spetdr sthanr ke a€oidi {Iodnd herdtinetdmm &f tuecei vi ng
conditions, which are transnmitted fromthe termnal of the user office C
and concer FERRPRTIAN ¥R i<0%ei dhengtrussurs asdrthefshar@igrhekien be

pplied w ' . ' I.evi.ng, i.nfornati whi ch neets at
Isgggt | Sar%%Ptl%icema%%ﬁldé#P%%;ﬂp%g%?ﬁéﬁé%y&pleﬁ %ormrﬁ%gb? hae&?%dn‘ct ion (c), from

the informmtidentstianed thy pentorihbgoh v ftuecéappiéblunPB (e} ndthe
function of transmtting the information, which is 20 obtained as a result

of retri eBATHIHS RS 1Bpig@d-or Fhag  inkornaiian on thp, cavrier umitni nal of
the taPm a5t toleefanbisr B E0nHrEH RRRERD) for Of et ot ar e
i nputted. B, an amount of spent sulfuric acid, which can be transported
at a time, whether or not a facility for concentration
- measurement or concentration adjustment the carrier unit B
has, and whether or not the carrier unit B has a special
15 structure and a special material, and the properties of the
special structure and the special material when the carrier
unit B has & special structure or a special material.
Further, in the system according to the invention, more
preferably, the spent sulfuric acid information management
20 wunit is connected to terminals of managers of the carrier
units B through the network 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 ﬁser office C, an amount of spent
| sulfuric acid to be transporﬁed, 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”.



25 Preferably, the recording nediumaccording to the invention further
records thereon a program for causing the conputer to perform (h) the
function of transmitting information ggl transportation of spent sulfuric
acid to the termnal of the manager of“the selected carrier unit B. 30 The

program can be provided to users by prelinmnarily being installed into a
hard di sk and a sem conductor nenory, 24 which serve as a recordi ng nedi um
i ncorporated into the spent-sulfuric-acid information nanagenment unit

accordi ng ar-thg- | RN tRhaded YR SaddiePiRgram-can; tentatively or 5
permanently be stored in recording nmedia, such as a floppy (a registered
trade nark)pafitsiculardy ROMitE€dnpadny Dbsks®satiayCheyehpioypgll, aanth® ( Magnet o

tical) disk, DVD (Pigital . V tile Disc), a magnetic disk, .and a
e conductBHAfEor 0= L2 <R b6 BAPABES itk Faks 48 PAckeBe JED. 10

Furt her mor Gun kel 08! RLCAArPLel! Aot 6160 LOrddihs SHRN-RHldqud Geacl d

I nformati on managenent unit according to the 1nvention from oadi ng
site bydwi rtdleesarrhepughita B satbblighethd\ tnenregdry elfythéeheapr De amiits
transferre%,b, wire_ qr wreless through a network, such as a |local area 15
networ k, ard %‘I?enloﬁ"'t difidted; §0t RdMspent sulfuric acid i nformation

managenment unit @ﬁgoig@&g?is%tﬁem;{ﬁlgsng %#gg\@ég_%ie%&%elfo[r%g{oﬁja}ihé stored

in an incorporated hard . A recording lumreferre pr esent
speci fi cat medium &obr vadordingpt progudinngozl taakihbeae comghuder 26 Furt her,
in the present ?;Eﬁfi fication, the functions describing the program provi ded

in a recor #PRGOREIL & TS BECHIT Hind@SHidAd dgifeamation ome speadr of
o LB OB S8loi 8 RKADSS L RRTFELE ARLPLLE Bk A LIV e
discharge source A, (b} the function of storing the
information on the spent sulfuric acid, (c¢) the function of
receiving conditions, which are transmitted from the terminal
of theuser office C and concern spent sulfuric acid that the

15 user office C wishes to be supplied with, (d) the function of
retrieving information, which meets at least part of the
conditions inputted by performing the function (c), from the
information stored by performing the function (b), and (e)
the function of transmitting the infoﬁnation, which is

20 ob‘tained as a result of retrieval performed by performing the
function (d), to the terminal of the discharge source A, to
ﬁhich 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 funct.ion 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,



25 In accordance with a nmethod for recycling spent sulfuric acid according
to the invention, at |east at one of the discharge source office A the
carrier unit B, and the wuser office C, neasurenent of concentration of
spent sulfuric acid and/or concentrati2dn adjustnent of the spent sulfuric
30 acid is perfornmed by being mxed with at | east one of hydrogen peroxide
solution and water. Further, preferably, the 25 concentration adjustnent
is perforned according to a result of neasurenent of the concentration of

spent sul fuyric . acid waste |iquid. and the concentration of the sulfuric
aci d wast e "1 Ui tFTE Madréy© gﬂ?%&]%%c’é}ﬁﬁ‘?%%j’p&‘i%‘fﬂe is 5
perforned. dYRaE- QN rdiBREWJIRD i reRNCRSY R L5britin S Wil 4 'é‘c&ﬁ}&:}glvast e

liquid or of sulfuric acid waste liquid mxed wth at |east one o
hydr ogen peioxitie gvtentiiom.and water to thereby perform concentration

adjustnent is no ticularly 10 perforned. However, the follow ng neans
are cited. That }E‘éj%%%ﬁm‘f’ggst¥8ﬁep CIF B SRfadSe At i¥edsudhg a refractive

i ndex, smMegRsridienaly ®eMsRErBaUL hakbeahh9Rgt hb&ah| 0BuchBaRS, f@fopgypasuri ng
noi sture content (according to a Karl Fischér's nethod, or what 1S called

an evapor at(ed regdisderedet hadh mamansiisks ftoCDARAGMUfCompatt IhHisiiReatayves,
nmeans for %uyqr&% ahsor bance, neans for neasuri _ngkspecif_ic ravity (or
density), n EY e a8lir MR g(MegRate YRt Heahs Fhvk nea WD dPigh tadng
means for ReSHQITRIpPOL PNHIRAEHE E £ dildiat éﬂ&déeﬂ§89n3§8ao£%(%§e,
concentration of spent sulfuric acid can ‘be nmeasur ed. nong t hese neans,
fromthe vieadhalso chnrbaspremideds pse hackadieacoftaaye.and the price and

- size of _a neasuri ng_ i nstrument, and handling ability, the means for
measur thg a ref r SREEHETMPRGextPe BT REEAR £BR ReadtAPR§esped trcthravity,

t h? means  gheh " BaPHILNY akla o ARAPSoh %ar{?g?éﬁl'rgrlﬁq Gnylt é@é@@&fm%\ées ’

the invention from a downloading site by wireless through a
satellite. Alternatively, the program is transferred by
wire or wireless through a metwork, such as a local area
15 network, and the Internet, to the spent sulfuric acid
information xﬁanagement unit according to the invention,
wherein the program is stored in an incorporated hard disk.
A recording medium referred to in the present
specification is a broad concept including all of these media.
20 Further, in the presen_t specification, the functions
describing the program provided in 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 A In accordance with a method for recycling spent
sulfuric acid 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
acid and/or concentration adjustment of the spent sulfuric
30 acid is performed by being mixed with at least one of hydrogen

peroxide solution and water. Further, preferably, the



25 and the nmeans for neasuring absorbance are nore preferable. The

above- nenti oned concentration neasurenent may be perforned at any one of
the discharge source A fromwhich spegt 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 nore of the
di scharge source, the carrier unit, and the user 26 office. A judgnent

i ndex for judging whether or not concentration adjustnment is needed is

obt ai ned byqrerddnritign dlduseneant 1 AtpaFIRRSL EUBIIING £Hi $ 21 Mhen
concentration adjustnent is Eerforrred, an index for 5 determ ning a mxing
wei ght rati9F MREFUERReat Phr Fhe seprcantTation gof dspen tisvdd wiih duyidh ogen

per oxi de sQJauiic0 -%Qfléo ' i.ned. i nvwention_ ai at

enhanci ng {he gdgle val l%gwgt}rﬁ% ﬁghégﬁ?%ﬁ'ﬁt i na?%@mﬁsstué%q’lrdlﬁ 8%55‘”@%8%9 t he
spent sul f Wiignidciid mbaswasde alfitaw dne Hondenteath onnaaghishudneagn peroxi de
solution and water. There is no particular limt to the order of m xing

sul furi® a®PEERE®EE-|iquid with hydrogen peroxide solution and/or water,

and to a met hod ] | he. concentratiqn _.qof spent sulfuric acid
waste liquid to %é%f*g et eir"%gﬁéag\l}gl ues cﬁ‘%%@d:smé’f ggﬁ Yk add

concent r at wastef 15@end Gtlldflcud fagi¢ avas! fakt8ul it %ﬂ&ﬂ%ﬁ%ﬂ?ﬁf&ed val ue
are a nethod of adding a constant anount (per volume or per wel ght) of

hydrogen peR8%i Re £8] hyfvaganderoxkde salutiwenand wd et doathd rebyt e
liquid, an h | ng_a_pr.edet er mi ned_apount er 20 vol unme or

wei ght) ofgﬁggggéeﬁgﬁgé%gggglg%lﬁ@?%ﬁgﬂﬁagg}smﬂ?ﬁrpaFB£§B%ﬁF1¥ulfuric aci d
wast e 10 quperaccwedi NGidweier 28Rk tr A1 owiky HEQﬁH%@@E‘:I’:‘f_tctQ% tRgat 15

concentration. Fromthe viewpoint of quality control, e | atat e frethod s
nore pref erbdieast pyet kind gfegeagisnforheeasdeingfa nefiragt iffeonnabe,

Vi ewpoi nt means for performing neutralization titration, means for
measuring moisture content (according to a Karl Fischer's
method, or what is called an evaporated residue method), means
15 for measuring ultrasonic waves, means for measuring
absorbancg, 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
tranéporting the spent sulfuric acid, and the user office C
30 utilizing the spent sulfuric acid, alternatively, at two or

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



25 of safety, it is nore preferable to add sulfuric acid waste liquid to
hydrogen peroxide solution or water. Incidentally, in the case where
according to a result of the neasureneg% of the concentration, there is

t he necessity for increasing the concéntration of sulfuric acid waste
l'iquid, sulfuric 30 anhydride or fum ng sulfuric acid may be added thereto.
Further, preferably, the mxing weight ratio is determned 27 so as to

adj ust the concentration to a val ue needed at the wuser office. The

hydrogen pejepsicée Sfl Yhigheh® PRaNECELF05ualPRgCRNEEALEALE0R,Ad] ust ment is
not particularly limted, as |ong as the hydrogen peroxide solution is
oxi dati ve. Chnsehtqadlionyadliadtreait tisenagdedgen opdadriedebs pleatfioamimgy be
adjusted tq,that required at the user office, Thus, the quality grade of
t he hydrog epézro(?)ﬁeg%r HQD O ary eBensi thethis Waw - RN gr ade” for

i ndustri al dés@en®ra®@bnP@addudicHBng’ @QePerfEB EBAIGR! 18hek! ﬁSE‘r oni ¢ industry
use. 10 The above-.nentionéd concentration adjustnent by the  addition of

hydr oged péederdd.ning/ amiwdngrweliightneatss ahien tnemﬂfumtmlcmhﬁutbcf aci d,OI
sul furic anhydride or, fumn sul furic acid may be added) may be perfornme
at any oner'JL uigyls &}%P’nghs@(ﬂ"{f@% perexdger seluther ad/Mgwakeruser
office 15 §g abkghipakli vely, at two or nore of the discharge source, the
carrier unit, and the user office. The concentrati on neasurenent and the

concentrati on athestmesitimy abespet fattrattaid e atldélersinie ol aee or at
different places, In the case that the concentration 20 neasurenment and the
concent r at PBATRELGsTHE fashe 1Jauddr REnixing Hehe frendl sedfuziceagid of the

Concentq LB ERRUATR A BE HAACRY STy R SE Lo Ryt e
liquid, a andemitterati Uhesdjitsshopal-thicaliag Bimit &9 takrdad of mixing
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 acid 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'v&aste iiquid according 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 solufion or water. Incidentally,
in the case where according to a result of the measurement
of the concentration, there is the necessityr_for increasing
_the concentration of sulfuric acid waste liguid, sulfuric
30 -aﬁhydride' or fuming sul_furic acid may be added theretb.

- Further, preferably, the mixing weight ratio is determined



25 adjustnent |iquid supply punp, a blending tank, a concentration
measuri ng apparatus provided in the blending tank and so forth) in the
formof a signal. Thus, the concentragﬂon can automatically be adjusted to
a predeterm ned value. On the other hdhd, in the case that the 30
concentration neasurenent and the concentration adjustnent are perforned
at different places, a result of the 28 concentration adjustnent can be
transmtted to the next step by various neans, such as orality,

tel ephones sovaisl o @@gusberhd eOhdEhtrdtids +49968h Ale %e%ieqf’att Qpuhi ch the

result of the nmeasurenent is transmtted, according to ransmtted 5
resul t whetaser gpéhcesulThe ihydamigen persed dei sbautichatgehe wied Fer
concentrat% n ad'ustﬁ%nt.is %grf%rned._v%en the concentration adjustnent

i s performte TREFBHAHTLAINS G FRt PrEtiguilardddbimitedudR a way
as to obtanBng 48Sith8dhy@eBEEA! paLbRAde2803APYBAMEAl LNGdy L AC OfLally, in
the 10 concentration adjustnment tank, the concentration neasuring

appar at&s mplBgyi gvedel efl tbeabytivogbeckewhetibier sbhatieanment bati on of the
spent sul furi.c gcid reaches a Eredeternined val ue after the concentration

adjustnentadPFa Pd F8 LadkqreAriEed. atsthpeusssyeffidfer orfBizoridmt rat i on
adj ust Ment g1k 89 o:afl bE hhyBYBLAASHLREL XL U5 RAY/A! nlB4 of Hior
. su nhyar |

necessary, = concentrated sul furic aci uric a or “Tum ng
sul furic agilowdeved griddd)fon imdistriabeist Wast payi viadhiay gbgaeer f or med
at any one_of the discharge source A the carrier 20 unit B, and the user
of fice C, GPTFRAIPREISE GtettErric mpdusERY (#8edi schar ge source, the

o ko a7 by S MRl SR ST S IR 2
concent r at addi tbpustirentdtégrn dhe oM eid Abt Ofa 86 USL FBfdcessary,
concentrated sulfuric acid, sulfuric anhydride or fuming
sulfuric acid may be added) may be performed at any one of
the discharge source’A, the carrier unit B, and the user office
15 C, alternatively, at two or more of the discharge source, the
carrier unit, and the user office.

The concentration measurement and the concentration
adjus.tment may be performed either at the same place or at
Qifferent places. 1In the case that the concentration

20 measurement and the concentration adjustmenf are performed
at the same place, a result of the concentration measurzment
is directly sent to a concentration adjustment apparatus
{sulfuric acid waste liquid tank, concentration adjustment
‘liq'uid, 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



25 liquid storing tank, an adjustment |iquid supply punp, a blending tank,
a concentration neasuring apparatus provided in the blending tank and so

forth). The concentration adjustnment apparatus is not particularly
limted. However, in the case where cﬁgcentration adj ust mrent apparatus is
30 performed at the office A or C preferably, the concentration

adj ust nent apparatus is of the installation type. In the case 29 where
concentration adjustment apparatus is perforned at the carrier unit B,

referably,.dhe S rafus.i.s tank of a_tank
Ito r uck. Th)é bl end ngq:;i %&'ké&ngggt‘gghgnéﬁ tgggg?%%ge%g & 1%k St€Penabl ed
to tentatiwy yabistommasis, fﬁﬁd:n aag:b&awas:ﬁze téobrbliay, A8ivBdes99RMet he

concentration adj ust nent and to show corrosi on-resi stance agal nst
sul furic aé%ﬂdﬁegﬂ&thyd%gﬁn Peigsd et sviRtaem. tCPrVélfl@:hattm regulitnstfance,

or ot or abl y Chaetr Sreint 18 PERFbRTL cal, APy BOLR FBPSmalBRar i 1

storings spmuuuwhuthsraep@nms@fhrw o589 85 ds%as weRhbutPeRhngul furic
acid waste liquid, hydrogen peroxide solution, and water theretd, a

concent r at P&n t&&] G§Pﬁﬁﬁ!ﬂrﬁfiqepda@ﬂ@ﬁitmgnttanﬁ parfermeﬂng Wipzmcand r at i on
adj ust nent

n.peroxi.de 15 soJution and water, and a
adj ust ment i"?‘%}“ rgﬁ%% y u g% pBFﬁEﬁﬁm?acha‘?qﬁ?ﬂc?ﬂEF@FbonAny
material magjhetuead 1qs;u1td1£s 'ﬁdﬁd ih éﬁcrﬁa%yoﬁstﬂbeoﬁ‘@éiﬁal&%iﬁe ank, the
concentration adjustment liquid storing tank, "and the adjustment Tiquid
suppl y tanﬁon‘a‘zgntﬁﬂél@% tae aboeeimenthonsd20 Torirdegitari-Ivesiiat arhge agai nst

sul furjg£ a dro [ OXJ 0 simlarly as the materi al - of
t he blieoﬁdl %890 nfa ??J’?tqfh‘g} E'p'ﬁ"e?ré%% ’aircﬁ:&‘z%C&“FSPEF?'%éPrp‘“%ﬁﬁuﬁi’éﬁaphr agm
punp, - whi chppagataanhed b i@@@hiiaadsgussteo%ﬂéaé%m@th&féﬁéence may

be. used as the adjustnent |iquid supply punp.
concentration of the spent sulfuric acid reaches a

predetermined value after the concentration adjustment
liquid is added thereto.

15 The above-mentioned 'concentration adjustment by the
addition of hydrogen peroxide and/or water (if necessary.
concentrated sulfuric .acid, sulfuric anhydride or fuming
sulfuric acid may be added) to sulfuric acid 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 offlce .
However, preferably, the system has a concentration
adjustment apparatus (sulfur;c acid waste liquid tank,
concentration adjustment liquid, a concentration adjustment

25 - liquid storing tank, an adj,ustment.lj_.quid 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. 1In the case



25 According to the invention, an additional treatnment other than the
nmeasur enent and/or the adjustnent of the concentration of the spent

sul furic acid nay be perforned at |east at one of the discharge source A,
the carrier unit B, and the user offi¥® C. The additional treatment, which
will 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 other than sulfuric acid, which are

contai ned | e SRelte S { K 168Gl thon ko S L 63 T8hoPEoAAdRNG: 3RgLher

I ngredi ent "ot Su ric aci Ich™1s contarned in theé spent

sul furic aeethrier uhereBQ. pragetaBayNenhe0boh88RYIAYibA0EAFUSAIENGt her than
sul furic acid contained in the spent sulfuric acid is cited as

exenpl i fyi pgPERatagdisi dntank rdapntank tpaeksi e plengiaa tapls maye aci d
di scharged,in_the hni cal field, of | 10 pl ati fr nt.L, nt ai ns
net al ions.be Eg,téggféﬁigﬁﬁ¥’agft@f?ﬂ?%%%fﬁﬁe%ﬁ%ﬁeﬁgFglgggﬁg%%éﬁige cited

as exenpl i gybRe suheuiieahoRit wabteemhng hAQiRgi @nssrgbher thBan sul furic
acid. A treatnent of using ani on-exchange nmenbrane and separating netal

i ons from gongkntirefionhadiusbnent hantitd sbowndoneealionbyegiskpprag a

tration. diff __ther ebet driving.f t hereby t hat
o what 1 B9NHPFCHUUFRE S B0 ARYSPEOr SIRR (RAREARCHRFPEIPRG (he

treatment pheebirAbNgt ifdd {RNStaREE! uaRS 2(FEEss) dBANRSEaBA R hatdPRACAt i On
Publ i cati on Lai d-QOpen No. 08-000966). Many 20 docunents and patents

concer ni ngofiestrlare blendjaof bankng Fulifhiers) erediegiapdiys Sheablending
T odlibt | BABTBER AR T A g0 (RBYPBFE LAY HRFEDE- SPFPEne  or
vinyl pyrighpfhedb\ddid QEHEENS RQROLY BB tb Suppily Phétt istdlfuric acid
waste liquid, hydrogen peroxide solution, and water thereto,
a concentration adjustment liquid storing tank for storing
concentration adjustment liquid, such as hydrogen peroxide
15 solution and water, and a adjustment iiquid supply pump for
supplying such liquid thereto. Any material may be used as
the material of each of the waste liquid tank, the
concentration adjustment liguid storing tank, and the
adjustment liquid supply tank, as long as the material shows
20 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 additiocnal 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 detail below, is, for example, a treatment

of concentrating sulfuric acid contained in the spent



25 and useful. Treatnents of renoving excessive hydrogen peroxide solution
fromspent sulfuric acid containing the hydrogen peroxide solution so as
to obtain a predeterm ned concentratiogbof a hydrogen peroxide solution are
cited as 30 exenplifying the treatnent”of renoving ingredients other than
sul furic acid contained in the spent sulfuric acid. Mdxre 31 specifically,
a treatnent of deconposi ng hydrogen peroxide by sinmultaneously supplying
hydrogen to a hydrogen peroxi de deconposing catalyst (see Japanese Patent
Appl i cati onsuiRWliiccaks @N d-8-da et N2 rSdo of 5
deconposi ng hydrogen perét?ﬁgaby Iey?fﬁg$a%§@%q?%%ﬁﬁﬁyéq%ﬁ%égaéfgﬁégrature

i s rai sed, sufowgle actdr vbisbemsconteinad ifstke siapaneskrPai €akid,
Application _Publication Laid-(Open No. 5-345188)_ are cited. Moreover, a
treatnent oFF PntFEEGEPRY O RFHRILRRELY HIRSEANE AthaY Ehag §hewhi ch
cont ai ns 1Q 1\ r QR0 S0 44 ngl, GRS 0 -Rer oxi de
and the su%f uroﬁgﬁg?g&f ?Hrl%gc?gvﬁ%dr@gggﬁl gltlher FE%PEE%?%ﬁ%%%%%gdse

hydr ogeh pdhexede.and to produce sulfuric acid, and preventing sul furous

acid by detecting the sulfurous acid from excessively being added thereto,
and then elininatPRgtisarBenfuaf Semevipdsingredbontarathey then spent

sul furic agi : e | 0 f S 440 . s stopped(see
Japanese Pgtu grfl%l ﬂ%%pf?%gﬁ %ﬂrﬁﬁﬁ%t&% :EI(%% i‘%ﬁg@t C%’gin%fé ag’flé’fégoﬁﬁeghe added
val ue of spenexempfifytngctte abithitmal €Pedthbrtt o dwamn mataklf ectively
utilized, or which has been sold at |ow price, can be dramatically
i ncr eased FB?nFﬁﬂiﬁﬂr%?aﬂ%@G&BF33F6§QGWEgPe@PQRﬂi@Fkﬁée&EGV%mﬁt@lioned
met hod T : | i S t sulfuric_acid are case
t hat aieesg ?Eéﬁﬁﬁ%%%%??%gP?ﬁ%M@%ﬁég%th Foﬁ%ﬁﬁ‘ ELuS' a“treatinen

of eliminating such metal ions can be cited as exemplifying

the treatment of removing ingredients other than sulfuric
acid. A treatment of using anion-exchange membrane and
separating metal ions from a solution, which contains acid
15 and metal, by utilizing a concentration difference
therebetween as a driving force to thereby that is, what is
called diffusion dialysis is cited as'exemplifying the
treatment of eliminating‘theinetal ions (see Japanese Patent
Application Publication Laid-Open No. 08-000966). Many
20 documents and patents concerning membrane for performing
diffusion dialysis on acid are reported. AnionFexchange
membrane obtained by aminatibn of (or introdﬁction of
quaternary-pyridinium groups to) chlormethyl-styrene(or
_ vinyl pyridine)-divinylbenzene copolymer is most practical
25 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



25 transmtted to a purchaser w thout changing the spent sulfuric acid, a
case that the spent sulfuric acid, to which concentration adjustnent

| i quid, such as hydrogen peroxide sol t|on and/ or water, is added
(incidentally, the concentration theredf is indefinite after the
concentration 30 adjustnent liquid is added) , is sold, and a case that
the spent sulfuric acid, to which concentration adjustnent liquid is 32
added, is sold by adjusting the concentration thereof to a pr edet er mi ned

val ue (i nC's%%'&tla’lllc)éllg{heavﬁi‘é’&tlﬂ)énf hee Ji3ld ?x'}d' %E@Q){ld@hen t he

spent sulfuric acid 1S soled, volunme (or capacity) t thereof may

be enploye@ySsamuht@memusIywsupﬂkxingNMyﬂmngbmvebyaIﬁhnx@pﬁnpesukﬁdelc acid
may be solggaccordln to a_result of _the concentration _npeasurenent by

usi ng the G6FCBRESINIpGREALEFEUFPRCadPRaBESENBAtERE; APPELCRELBR. Wien the
spent 5“'f%hb§1@8k§0h5L§9&doﬁéﬁhﬁHt 6£1288S08 hagnas %%EQQMEnQe6E°r"‘”9

t he concentration 10 adjustnent, the concentrafion o e spent sulfuric

acid vari decatmpbbénditsehargs §enb&&deTHs¢meft(tﬁag waste Inne d,r ahbesal (or
guantitative) to sell the spent sulfuric acid on the basis of the pure

sul furic atPHPESATERE. l%’-’%@é‘m FBFOPQE‘y%Iqaf@%ﬂo%'uw:enréa&cﬁaeﬁccord| ng
15 to the LayeRkL hereg8tnt dﬂ;g@h%&&éﬁe% BEfLa ey Bl Qihtéf pen'f‘b That

IS, sulfurlc acid rec e system recyc sulfurlc acid

accordlng 5634HE88 hvans i artamy Man@uverded ttbatmbﬁtagﬂlnntbbdﬁc1ng
specifically, circulation of the recycling, which is represented by the
next expre§§15ﬁr0‘2® ﬂ’%‘%h’a‘i"‘g‘é spRRteSPLfurtaracid. whiclk Coﬁt%’@ﬁ Ofice C

(= haﬁg&rpg%g?é&o f'Lde Te) 1{10%{ gﬂd a%51ngp1%§$gly fd %%ap u%'(g nner]rger

expreSS|on I'gnat es a natur at

rangi ng franultmé)éhlﬁuﬁbuslmaxmemba&bﬁctlnltheeaaﬁeothat the esyeﬂ@al to or

larger hagecompose 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 acid is. stopped(see
Japanese Patent Application Publication Laid—Open'No.
19-315806). )

The added value of spent sulfuric acid, which has

20 hitherto been not effectively utilized, 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

26 transmitted to a purchaser withéut changing the spent
sulfuric acid, a case that the spent sulfuric acid, to which
concentration adjustment liguid, such as hydrogen peroxide
solution and/or water, is added (incidentally, the
concentration thereof is indefinite after the concentration

30 adjustment liguid is added), is sold, and a case that the spent

sulfuric acid, to which concentration adjustment liquid is



25 2, A, B, and C, which correspond to a different value of "n", may be
either the sane as or differ fromA, B, and C, respectively. The system
for recycling spent sulfuric acid accgg?ing to the invention may have the
foll owi ng systemnode. That 30 is, t systemcited herein has a spent

sul furic acid information managenent unit connected to a termnal of the 33
di scharge 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)

means for LARHALI BY L8 §TERELMAN PN HHdeN G t35hd tnell oFERS of O
storing the I nformation otE\EPt ﬁ%ﬂ% sﬁ%’gt s?ulfuriectg%itg, (c§l rregns o?
i nputti ng poedeteominedovatuai (inspéehtallfurtkhe acallué cobetrappl i ed, (d)
means for retrievi ng9i nfornmation, whjch neets at |east part of the

condi t i onsCPREEPEEALAYD vk fecded) f r BRephbhe FRAMHaSUIF Uis 8¢1G #St he
means (b), Hah ) 1L ng. | | O | S

obt ai ned agagg(rigagj lt of %?%ﬁa}%a{/ampg%f"ggln@gggé £ ﬁgkﬁfﬁeﬁty% %T?ﬂt}gg?he

term nal oastahbadiiscthar galesourXktrnd i wki€h thieesperd © saifaid acpaesent ed,
and/or to the termnal of the user office, fromwhich retrieva

condi t i onsMaY ePEnpaldedCcrrdingripra, remelEpeht the| ¢epsenttakiel nanagenent

drel | . ; ; Uy
Nt wor i, i8aG0RARENE DY s fnb Y BBhtBhe! OF il LhfEuitiadid HOYRD
sel ected chasiefoinsalds. | whenelhé @petansel Phidc bicaasp® sbald witRbéuspent

sul furic acid waste liquid. 20 <Enbodi nents> The invention is specifically
descri bed FeiRIPbetRAE bis . tHthaiHo el vidve rcongrntrRei®® on i s not

limted the5elfnekf! AP SHrde {0 bR uife CPMAN LAl S SRLIENT Of
varies at the discharge source. Therefore, it is more
rational (or quantitative) to sell the spent sulfuric acid
on the bhasis of the pure sulfuric acid content.
A -sys.ten; 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 is represented by the next expression:
20 Discharge Source A — Carrier unit B — User Office C (=
bischarge Source A — Carrier unit B’ — User Office C')n
(in the expréssion, “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,
respect iveiy .
The system for recycling spent sulfuric acid according
to the invention may have the following system mode. That
30 is, the system cited herein has a spent sulfuric acid

infor__mation management unit connected to a terminal of the



25 spent sulfuric acid is illustrated in Figs. 1A, 1B, 2, and 3. For
exanpl e, spent sulfuric acid discharged froma sem conductor office and a
plant is sonetinmes subjected to a wastewater treatnent together with other
al kaline/acidic leaning liquid, as shttwn i n Fig. A Then, acidic or

al kaline 30 neutralizer and various wastewater treatnent agents are

applied thereto. Thereafter, the spent sulfuric acid 34 changed into

wast ewat er and sludge. Further, as illustrated -in Fig. 1B, sonetines, only

wast e sul f s e Jdh.guid Al S oLl he.colle liguid i.s utilized
as a neutrglis%g\rﬁ@%%ors Ogg&g),@‘ LN eﬁ%ﬁgf’ggt 8% ?%’eaﬁ\%%gt é’\fn%#gg f eat ment .
5 Furt her ndiheough alnetstorit cdornekhgpld, 13peThtsHnfdt hedagithN washe |iquid
is sonetinmes taken over to a specialized processor, and subjected to

ref i nenent SYSEeRIRTISeqded megucfer danuttisg énfesmpsdoadn spent

| furi | Fquidy i .a | di d | i d
To o user. To eak erachd) ekl BRCELER R Y Mt fBeca” o

refinengnt spedtr sad¥aryct aeatNe0ts mdais! apgeinpateingasbnaifheas the spent
sul furic acid waste liquid is used as nmaterials of waste sulfuric acid and
al um For ERBRFrBINgssPeRt grlfarde apiditp be suprliefle 6pbmeans £aric acid

IS soneti : |.e ef inepent treat t _iLp a_large-scale plant,
and subse2§§ﬁ%§§?E?baﬁéggF%§aﬁgﬁTd%glggéwa%%% ngﬁﬁfpvg?ﬁg gfg'o's“geuser. As
i | ustrat edohdiFigns ArHut tREBY mBansUl & T, Feioth the iSHBndBosYRbeesed to a

mxing treatment in a |large-scale plant. After recycled, the recycled
sul furi c aéhRdthe peangafBpereed &) derpns stemceransmiteingetied to a user.

i scarifoa SpEdrmatafl. I b ataifliat I dentlt 94 Wil e
plant. Fi gperfdrhed 4y ithluabans q @ meder9é @ Yi&MJIOkhe discharge
source A, to which the information is presented, and/or to
the terminal of the user office, from which retrieval
conditions are inputted. Furthermore, the spent sulfuric
15 acid.managément unit is also connected to a terminal of the
carrier unit B through a network., and has (f) meané for
transmitting to the terminal of the selected carrier unit B
information concerning transportation of spent sulfuric acid
waste liquid.
20 <Embodiments>
The invention is specifically described hereinbelow by
the embodiments, however, the invention is nbt limited
thereto.
For comparison, a flow of a conventional tréatment of
25 spent sulfuric acid is illustrated in Figs. 1A, 1B, 2, and
3. For example, spent sulfuric acid discharged from a
semiconductor office and a plént is sometimes subjected to
a wastewater treatment together with other alkaline/acidic
leaning liquid, as shown in Fig. 1A. Then, acidic or alkaline
30 neutralizer and various wastewater treatment agents are

applied thereto. Thereafter, the spent sulfuric acid



25 recycling spent sulfuric acid according to the invention. In this node,
measur ement of the concentration of spent sulfuric acid 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. #B), 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 35 result of the neasurenent of the
concentration is transmtted to the user office C Fig. 5 illustrates

anot her no f_.th L. .J rafjng ul f uri ' cordi ng
to the inven al(Pl r?h fgéqﬁhtgﬁe%%gﬁgo%ﬁ]tﬁq%e gg—%@%ﬁ?l’ a%#l&r}igg%g%g%tﬁ

sul furic adindFig.adByss&fle BLReOs (i Mgl § Grads tfee YUTLE U i dRESI e TERiuid ispent

sul furic acid. Mre specifically, as illustrated in (A of Fig. 5 the
measur ementcodflecikede onb craddesh e Lxgeid isurtikized a6 Y negtFadigeked at

the di scharge. saynge AnaThRa, adbySLUER! +10.00-Lhe,conceqteathan.of spent

sulfuric acird 1s™p according toar e neasurenent of the

concent sat Fairthebmogequesti yiuseeyes@dis Widlr ix, apeaht WraFarGeneeitration
has been adjusted, is provided to a user C by a carrier unit B. In (Q of
Fig. 5 th&astesidaehd dscaseethmescéakent pyeroticls ARasarddBRE and

concentrat onadiust meph Based {herEo e o Perf LPd Dy JdIg USEE.C [ nstead
of the di sgﬁarge goar CeU AP HUFTRer 0 easutehent Bt fieConcent ratron of

spent sul f gpeeifraehdiys apPREHCESUIBELENS §pEhtesulPutiB. abitegdbteof the
measurenent is transmtted to the user C. The user C may 20 performthe
concent r at LadAuadjistransportedd hgng dis taaxnd .t andfdalderonesd tpehBAeTt her eof

Syet o or PEBycF PRGREER AT MR daTG 65 PHEIPRYER FBn i s
il lustrat edeFfinement and recovery treatments in a large-scale plant.

Thus, the spent sulfuric acid waste liqﬁid 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
is sometimes subjected to amixing treatrhent 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 recyclingspentsulfuricacidaccordingix>theinvention. In
this mode, measurement of the concentration of spent sulfuric
acid 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, infor‘mation representing a



25 Fig. 6. In this node, spent sulfuric acid, which is collected froma

sem conduct or plant and contains a hydrogen peroxide solution, is recycled
as a mxture solution of sulfuric acid and hydrogen peroxide solution at a
cat hode-ray tube plant. Mre specificaly, at the seniconductor plant,
spent sul furic 30 acid containing hydrogen peroxi de solution (designated as
sul furic acid hydrogen peroxide solution wasted liquid in Fig. 36 6, and
her eunder abbreviated as "sul furic acid hydrogen peroxide solution waste

liquid") i l.l.e and stored in sul furic acid hydrogen peroxide
sotut i oh vaeeL e Heiashiing e fhd BondenTratytn Ve teARET SN |y
Thus, the sWl frael @szrasikdibygdeogen peroxide solution waste liquid is

transported to the cathode-ray tube circuit board plant. At that time, an
owner of the tankKigrubkibhdyspoathasaneohbesuhnddeiof athel syigtiemgEnrper oxi de

| ut i li qui.d f t h i.conduct | ant lIs th | furi
S0t d hydr oddnGs 4%l SRy B BRTN CORCHE o i Na B RS ipRelaTomy 1 ube.
Ci rcui ts bogndtit 8imboa iadditt,| ORe QddANSRIF L beNsPdnt R&11 St fdhicg gaci d

hydr ogen peroxi de solution waste liquid. At the cathode-ray tube circuit
board pl anf.s eidustadeaccardbng bé ahrzesndhspbrhedssubmenicofickpendéist e

thereto  wABIEHESHER T HOmS FPBrLELSBAT e ot of M TREA G (AePoxi do
sol uti on ak18. [ Rk GeAstednant & thildchden BFOUULLHr spHIRY 88 Rt hi S
sulfuric acid is used for peeling photoresist filmand used as peeling
i quid foracdgper péuvidmme@btiticd diéatharye sounydy DgeThear oaddessakbati on used
for concentration adjustnment nay be a used hydrogen_peroxide solution..
Fur theld  Fph. Che| PPASEREFEELon (ol cSRRT coRhEULYe 414 oF PEEFRFPAg spent
sul furic agh8oReRE Yo Wrkeuliles PHEMd Ahilcinent of the concentration.
Subsequently, recycled sulfuric acid, whose concentration
has been adjusted, is provided to a user C by a carrier unit
B. In (C) of Fig. 5, there is shown a case that concentration
15 measurement and concentration adjustment based thereon are
performed by the user C instead 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 is transmitted to the user C. The user C may
20 pérform 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 illustratéd in
25 Fig-. 6. In this mode, spent sulfuric acid, which is collected
from a semiconductor plant and contains a hydrogen peroxide
solution, is recyc‘:led. 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

30 acid containing hydrogen peroxide solution (designated as

sulfuric acid hydrogen peroxide solution wasted liquid in Figqg.



25 successively and repeatedly used twice. That is, sulfuric acid hydrogen
peroxi de waste |liquid discharged at the sem conductor plant is recycled at
a chem cal plant according to the recycling systemaccording to the

i nvention. Mreover, sulfuric acid hy¥ ogen peroxide solution waste |iquid
30 discharged at the chemcal plant is recycled at the cathode-ray tube
circuit board plant. Incidentally, in Fig. 37 6, details of the steps are

not illustrated. Fig. 7 illustrates a nore specific node of a nethod for
recycling pent glfurl amg I n th| node ]Q_ent sulfuric_acid, which is
col i ected &Mt Eb?‘PrSVFPE% o?splﬁﬂ% Br&ﬁda€6ﬁt8¥ﬁ§oﬁ?8rogen

per oxi de sg,le%mae éélﬁﬁi%ﬁ'ﬁ&%“hqﬁ&h‘ I)Z;e_g &Shi%@t&&tm%tr&;é

d
manuf acturing office or plant as peeling |iqui or photoresi st 'fil | m More
speci fi cal laysulbfurtihe asdd lnwphichiptropepbanfe sspariti aulwhetiecl apw il taakt ai ni ng.

. hydr ogen pg{Ode% solution (designated as 10 sulfuric acid hydrogen
peroxi de s& TAMOARES VPP AItRG qargierunih B- heiI'BHﬁde‘FheaSH|1§VFéFed as

"sul furgc aeaguﬁyu“ 568 pe ﬁgiedeoiek%h% .ﬁ«%ﬁf&“&"% aﬁﬁg%!tgat ed and

stored in a rogen perOX| I on was quidtank. A
tank tr ucktosthlewhﬂsodeha-a,}amuber clpctii B. bd’dﬂnﬁ ,plénet sulrtuthatldimei, d
hydrogen peroxide solution waste liquid is transported to the cathode-ray

tube circuPf BBaFY pfakpe K?“’Eh’é’c—“u‘?]F Ay %‘hr%‘/’h%? thet aBlfyrkct 26E¢ may
purchase t§ df*H%éHr*)&réﬁiﬂ ?ﬁgggﬁ ‘pgé P&“E ﬁ N pRate liquid from
ydro

t he sem con uct ant an e su ur| acid gen 20 peroxide

sol ution \Naammcbnqucﬂorommt cam@o@@llmytnelbmlmﬁul dchoahgapbgsn in
addition to transportation of the sulfuric acid hydrogen peroxide solution
wast e 19 quPgroside selubinpdeastsy imeidike dthe wathiofdeamay tree

concentrat bgPCUP‘E 6@31‘& rﬁf&l‘?\?ri[?dacfﬂéfgd Ctoacélgaz\{gﬁéletafﬂgn Ofstl'r]‘.reeasur ed:

sulfuric acid hydrogen peroxide solution waste liquid. At
the cathode-ray i:ube circuit board plant, the concentration
of the transported sulfuric acid waste liguid 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, this sulfuric acid is used for peeling
photoresist film and used as peeling liquid for copper foils.
20 Incidentally, a hydrogen peroxide solution used for
concentration adjustment may be a used hydrogen peroxide
solution.
Further, Fig. 6 illustrates 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 liquid discharged at the
semiconductor plant is recycled at a chemical plant accofding
to the recycling system according to the invention. Moreover,
sulfuric acid hydrogen peroxide solution waste liquid
30 discharged at the éhemical plant is recycled at the

cathode-ray tube circuit boa_rd plant. Incidentally, in Fig.



25 Then, one nore 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 predeterm ned m xi ng
ratio is produced in a blending tank. 3Thereafter, this sulfuric acid is
used for peeling 30 photoresist filmand used as peeling liquid for copper
foils. Incidentally, a hydrogen peroxide solution used for 38
concentration adjustnment nay be a used hydrogen peroxide solution. The

quality grade ; ul I.C i bt.ai,ne i,n this node is
equivalentQﬂb(?%§%9%¥%%§§P%ngkgpguF%%SQFﬁbagégﬁgéﬁFFgrion sul furic acid
hydrogen per oxi d&igol mtiildms tiatedr & Mdrlispk it bend8e RIH shAsEtbd Foeel i ng
off photoresist filmby the cathode-ray tube manufacturing office or

pl ant from ¥ S¥diidigh Pk stlimiis aghdeontn iButsempde , efpert isnd futrild zat i on
of spent suylJdsuri ' L QA 10 recycli t hereof and_to . .reduced
manuf act ur #%%og?fgﬁqtsﬁgéig%%%%gﬁ . ggatsueb'%l?fé}éﬂéa}%ﬂpgﬁécgf?lf 438t ;| ant .
FIGS. 8& tanBCdontashsahgaragenhperongaeobotneibht hed rbeycheayahiang spent
sul furic acid accordin% to the invention. |In this node, adjustnent of

concent r at Bt 1ldEedpaht thel cathedesrayctubbymadufagtunéngr offieeobrhydr ogen

peroxi de sqkutio t er.acecor di thereto is performed according to
a result gfl g}ﬁgagﬁrg‘gﬁg%gﬁ%ﬁ%‘gﬁ%gn Par P gﬁtBFegbﬁﬁt f%ﬁﬁafur’f[?:r%ci d waste
liquid Mspespeschitgl lat t1e6 sehlivshiakesd Oﬁnfﬂ@l; sﬁént_éd!@fd&efégfﬁﬁem of

the concentration of spent sulfuric acid 20 waste l'iquid 1s perforned at

the di schafgBtadniee hydmpeen pexpxbdereseloticnntéesighabadodsspent
vt er 16 o8biria BRE By RRSedh pRRREs da St FRF R vt binignn Ras
ﬂeasurenEnV,_&H@Sﬁﬁﬂ@@ﬁﬁdr éﬁﬁ%@&fﬁkéﬁ”5é”*§hf¥ﬁf&cvg5§ﬁ?hydrogen
peroxide solution waste liquid”) is collected and stored in
a sulfuric acid hydrogen peroxide selution waste liguid tank.
A tank truck is used as the carrier unit B. Thus, the sulfufic
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 ad&ition to transportation of the
sulfuric acid hydrogen peroxide solution waste liguid. 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 film and used as peeling liguid for copper foils.

Incidentally, a hydrogen peroxide solution used for



25 concentration is adjusted, is provided to the user office C by using
the carrier unit B. Fig. BCillustrates a case that concentration
_measurenent and concentration adjustnegé according thereto are performed
by the user office Cinstead of the dfscharge source office A Further,
the follow ng 30 process may be perforned. That is, neasurenent of the
concentration of spent sulfuric acid is perforned at the 39 <carrier unit
B. Aresult of the neasurenent is transmtted to the user office C. The

user of f i CofadBmY Hatild B 6ARRERL! AklyOBead) ﬁ%bﬁea&a%gaﬂdbagoﬁ feOr nore
of hydrogen peroxide solufion and/or "water accord 6 aresult of the 5

neasurenen&odhtuh@ concentration (see Fig. 8B). INDUSTRIAL APPLI CABI LI TY
According to the nventi an added val ue of spent _ sulfuric acid

di schar ged from AREeRYAFAtErITRIL | JAEHRARA S R e Acds PhEadped zat i on
of the spenp %wlgumbaeasbdehﬁl%ﬁzame@obxha@db@ggabﬂ?ggg%i ggof hydrogen

peroxide and/or water to the spent sulfuric aci ove accordlng to
the in¥ent{ilow- cblneeatlratmonpsmlftmtlcaradmbhyarbgeﬁQiezm:&meQEOththa S0 as
to enhance the added val ue of spent. sulfuric acid. Thus, 15 recycling

t her eof i s™AKAHEE ﬁ&ﬂ“&?ﬁeEFEHBE§°tHBrPBéﬁﬁﬂoﬁor pBAdéRdenffy, the

recycling Bﬁo%gﬁgglgﬂlfﬂfn{ﬁ%%ﬁ'edcéﬁlo@ %%@lbe% lg“?])e(ng‘:re ¥ Weglgpat er

treat nent agent treatihg spent su c aci ron~of amounts
of sludgeoanglanst évamea mediehndl mdkeLsperid |gan idodtheimase &9 where a
di scharge source A and a user office C belong to the sane conpané t he
sane gr oup®bfeEbHBarH ekl izt koo of eyt sipl fWricanpilfli vaske ddmpd by,

advant ages QoL ent VRGP M + M PEARY a5 1080 co &2k B tne
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.
VIn this mode, adjustment of concentration of spent sulfuric
15 . acid by adding one or more of hydrogen peroxide solution
and/or water according thereto is 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/c-)r 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 illustrates a case that
concentration measurement and concentration adjusiment
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



1. Asystemfor recycling spent sulfuric acid, characterized in that when
spent sulfuric acid discharged or collected at a 5 discharge source Ais
transported by a carrier unit B, and used at a user office C, a
concentration of the spent sulfuric acB¥ is neasured and/or adjusted at

| east at one of the discharge source A the carrier unit B, and the user
office Cto recycle only spent sulfuric acid having 50 to 98 W% in a
concentration 10 of the sulfuric acid wherein, said systemhas a terni na
of the disqﬂg&gggsou the user offjce C_and.a

A, t i.nal f
spent - sul f urt¢=aci Hn;i%fe%l’ ir(ﬁe'?'ru n??gg’éﬁ%rﬁ‘e%‘ﬁer&%?fﬁe’c?t dFapiddited

termnal s tdy qugh vaeteMifioe cANdTRENBELSI BBFide CahalepBScbeh | NPUtting
information on spent sulfuric acid; (b) nmeans for storing the information

on t he spemoncantingtiionaaiddustopnebpsadding ngue tomgramndift ihgris-ogemcer ni ng
spent 20 sul furi.c acid, to be lied; (d) nmeans for retrievin

i nf or mat i o@ewlgﬁ ﬁﬁé?glgfl ‘F‘%@Z&? _"b%ﬁef’f %‘F)cﬂ?éll@@n&f)t ?oﬁ%s‘fq{blﬁ“ig d&fey neans
(), frem hhesuraenBbiroRndt dopdehtratidnMeans Fhly. 6®).means for
transmtting the information, which is 25 obtained as a result of
“retrieval perforned by said neans (d), to said termnal of said discharge

source A, I h information is presented, and/or to said term nal
of said usé&ﬁwggﬁgﬁtegpppgﬁﬁﬁﬁpgWYretrievaI conditions are inputted; (f)

means for storingchBtQIARL £8NtRE $AYEnEASA ! Chn UDabe vaflgeaggi %Péngeans for

selecting said carrier unit B according to at [east one con on sel ected
from | ocat ismdfuriicsacildditsbbagged sixont & aed tadind offaiceofili eahaasednount of

spent ?glfgkhce%%ggt§8e4&tilization of the spent sulfuric acid is
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 necessity for a large office
so as to ephance 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.



be transported, and necessity for neasurenent and adjustnent of a
concentration of spent sulfuric acid. 2. The systemfor recycling spent

sul furic acid according to claiml, characterized in that the
concentration of the spent 5 sulfuric acid is adjusted according to a
result of nmeasuring the concentration tABreof. 3. The systemfor recycling
spent sulfuric acid according to claiml1, characterized in that a price of
the spent sulfuric 10 acid is determ ned according to a result of
measuring the concentration thereof. 4;,Agethod for recycling spent

sul furic acid, characterized in that when spent sulfuric acid discharged
or collected at a 15 discharge source Ais transported by a carrier unit
B, and used iat apussiscehfikce gécﬁbﬁﬁﬂﬁ%ﬂkﬁ@thgﬂfﬁg id hee eQ%a%HéEéylﬂé aci d
i s neasured and/or adjusted at |'east "at "one of |sc arge source g
carrier unlﬁﬂBthéﬁdWPﬁB §BERt of R} BEiC %H}dAﬁgﬁﬁEQFQQ%eobr@@k&ﬁ?tﬁﬁvéﬁtﬁon
provi des a sMStEEFdOrsd@exchi NG «SpeiHorsuhf H{;'& 8&i e PMRRGR Bl MBhdlyseq
provi di ng an |ndustr|ally advant ageous system featuring that spent

sul furic aci®d iPsU&PFeRfFiR8 Frutd Icioféﬁné{—'aé 19 e Wihapephasubienisc iaige

source regdrsdResudéd 9eRdr@Phiealsteandid NSt and S oPr oyl d&§sd’har€§t hod
for recycllnggmaste syl furic acid, and recycled sulfuric acid. In the

system  whefiC8pEht A UFTUrGeT TARF dUBL S chrar e dFereffédcat C ati ks ge
source A isohlanspart emllwrﬁc Cadid efavidgi 50Bro 0¥ wsedmaly doHe&ktRffibge C

a con ntrat%o otﬁé@ pent sglfurlc acid is neasured and/or adjusted at

| east at ond& HF%EH&P@% §4Ft® A, the carrier unit B, and the user
office C. Theidpgmtesuhbsra ccagiidanast ecld Quiséngdisshanged ar soldached at

t he di schar urce Ais eutléazed by being mxed wth at |east gne of a
hydr ogen pegOXI Qﬂ &fl% %ﬁﬁj tgp. a spent-sulfuric-acid information

management unit connected to said terminals through a network,

he

and comprising:
15 (a) means for inputting information on spent sulfuric
acid;

{b} means for storing the information on the spent
sulfuric acid;

{c} means for inputting conditions concerning spent

20 sulfuric acid to be supplied;

{d) means for retrieving information, which meets at least
part of the conditions inputted by means {c), from the
information stored in said means (b);

(e} means for transmitting the information, which is

25 obtained as a result of retrieval performed by said means (d),
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;

{f) means for storing information on said carrier unit B;

30  and

(g) means for selecting said carrier unit B according to

at least one condition selected from locations of said discharge

source and said user coffice, an amount of spent sulfuric acid to
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be transported, and necessity for measurement and adjustment of
a concentration of spent sulfuric acid.

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.

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.

4, A method 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 acid
is measured and/or adjusted at least at one of the discharge

source A, the carrier unit B, and the user office C.





