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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
i ndustries 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 | 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

specializegggﬁﬁf y%éﬁﬁm (5) Spent sulfuric acid is taken over to a
speci al i ze _é§§t| and utilized as a material of alum (or alum nium

The present invention relates to a system for recycling

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



sulfate) (incidentally, in this case, the usage rate of spent 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 cage (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 line or the i ke), or
coagul at 0 Raden! ahlaORchiF3LHROL O ndVCEPIRNor ROTRK! G- LARRURAL Jh cat ment
by using various wastewater treatnent agéen I'ns tance I'norgani c

coagul ant stfgam) (Toaddénth] 1 9f ﬂmydn@gemsmr thd@séi_@@@ﬁ}t@scbﬁ kpant
accelerator) 15 is required, and resultantly a Iaﬂg anount of sludge and

wast ewat er SHEUdHEIEndBareYalREGa i ﬂ@stshéhéll’é'o %dase (2) it is the
St 0, P4t [hn) FUEFR aLIR 1L NG 1 ERLERNLY LooRELI S1 IR 30 L e
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spent sulfurlc S|de a &~ aboy a demand for

using the seenicle,fandciadedoldd a6 ¢heenaiddrl byehiksnglth vaRdin
consequently, the same - treatnment as required in the case (1) is needed for

treating é“%@ﬂﬁﬂ&saﬁaﬂt of the spent sulfuric. In the case (4), a huge

plant and energy.ar, cl the sp aci and t he
recycling thereo ﬂ %91 arg ‘?cagfaf(eﬁtc u%EgFﬁe aﬁ‘foc%‘? oﬁ‘s(oftgof’%gy

condi tion) a@ﬁdﬁ_hep@b@ﬁﬁul ﬂr@@hdatﬁ@f@ére AR dtheeed Dicdsidd st ed only to
a partial restricted area. Moreover, the provision of recycling equi pment
in a gened§ti @@dmwﬁralslaafawhttmattmermwpnsmem jargmemgyntcost, site

o L chlp AP L0, Lo £l AN SR L b BT, REE Y 1
as a val uablirel) ¢seyr 66agabdtdon-sedimentation treatment or hydrogen
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.
Moreover, 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



usual ly, the waste sulfuric acid is taken over at charge or sold at a | ow
price (several yen per kilograms). The waste sulfuric acid is transported
by way of a path from a di scharge source to a user through a specialized
recycler, so that a 5 transportation di'stance is elongated, and simlarly
with the above case (4), the utilization is largely affected by the

| ocation (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 thrOuﬁl@uﬁlig?ci:ﬁéiﬁé‘été%dm&%ciﬁh;@%t&]t@n (S ANS RAY LakirgR di-stance
I's elongated and the m xture is susceptible to the location (0r site

condi ti on) soAd deszrlidveprilpey ¢ sexecaidyay per thid qudams Jar t Theheastecycl i ng
of spent sugﬁ%ric acid i.s susceptible to the 15 | gcation of a sgecialized

recycl er t FALEPFAEITEELS SOrALReTH PAKERN &F dPBehtoR A AEFPRazER.
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present in the vicinity of an own plant, wastewater “treatnment 1s perforned
i n the Swntpkasperhaticvhelisatusid ig efosgetdd 2@ndud fiod iarbeivd thagshaot ful |y

been establjshed. According to the prior art, an_added-val ue of spent
sul furic aePaVFSG%W(%notgfa%dHrld‘ﬂr@fg&ow REOELY: pERERERE PY thReal |y

per f or med 1B,>5awsnW%ime%%ga%&%ngn (imifa .e[igl ggélogpépgtégg y, the

spent sulfuric acid Is treate bei'ng dellver ers for

val ue. Howé6e(,thd spentbyudfiarfiicoacides trangpoitedf bedy @Fmanbath ot ection
countermeasures that ~environnental destruction is increasingly pronoted by
repeati ng SXPPedt ALFERFFIR eIQUIGHI BR #suseenthrpude apReckakized1) or (2)

A A
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
viewpoint 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



4 devel oping techniques related to a nmethod of recycling spent sulfuric
acid, and each office advances devel opnent directed to sinplification and
ener gy-savi ng of the nethod and equi pnent for performng the nethod. For
exanpl e, a nethod 5 of introducing sul ffurous acid to spent sulfuric acid
thereby to deconpose a residual hydrogen peroxide solution and to
generate sulfuric acid (see Japanese Patent Application Publication
Lai d- Open No. 9-135806) and a nethod of supplying spent sulfuric acid to

an electrolytic cell constituted hy 10, ani on- exchange nenbrane and
cat | on- excETES o ERGRN HEFE B 15 S RO en PR L OF e LEre ST o
generate 0%.q3t-i  §68a ) RNESEN RaiBle ABRLLERL B ELDMERE 1AR-dedlcldr Open
No. 5-139707) have been studied in each office that undertakes various
efforts di necdapild ficaltiog- dodnepbrgypkantingndft dh&Smetbogy agal/i ng.

However, these techni ques have faced man probl ens in cost and _ so .on.
Thus, it cEANIPTERtSEPY Remtorning 4y E‘&?éhﬁ’ét-hoﬁoﬁfe’@&%ﬁ’i rfb“‘ae&i’r‘f‘td

sul furig agid; fﬁ&@Qbiﬁhﬁg o)) Ipegon is to
providégan%?ﬁ ug??ﬁg %%gsggﬁglvantageous Rg% syg?gﬁéfggfﬁgﬁ%g t hat “spent :
sul furic atioddeceompblkecti yekydutill hgddogtnappiragédet betuthan andi £ohar ge

source regardl ess of aebg[aphigal condi tions. Further, angther object of
t he i nvent 98Rerateo sPlérde agidyfEem APEACFS BBFentoAprdyErtisfent

sul furic agi.da W t ) Ael eqi-ppach oM scal IsLity, at
| ow cost b%@&%‘%’k’&?ﬁé If%j(?aésc%gérﬂ] ﬁgﬁlcb?ulrl C aé(,:\il éﬁ{iga Q%Egggr%%rs ?g?g%l&? r
accordi ng kpehliesneeassar ycpdrtd yamerd ettty thielcedfl eoasiy tutedydlyi ng t he
supplied acid. Furthernore, further another object of the invention 30 is
to prolf deaBiopneyshangel peBByane agedusaFée)crrAbapgenhpgmbrane

thereby to concentrate sulfuric 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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featuring that sulfuric waste liquid discharged froma s certain office is

effectively utilized by mxing the waste liquid with at |east one of a
hydr ogen peroxide solution s and water to thereby add a value to the
sulfuric waste Iliquid, and to provide val ue-added recycled sulfuric acid.
Moreover, still another object of theSi nvention is to provide a nethod

enabl ed to recycle spent sulfuric acid at |ow cost without setting up a

| arge-scale facility. m D SCLOSURE OF THE | NVENTION As a result of

conduct i agrtak hgertf iskudises: ifeadhicame ut heifoaegoi REx9hheths wdecpresent
inventorf_hav f aund thit for the purpose of effectively utilizing spent
i s sul furt@U4Ei #15hith i828Fs s gell/ eolhwdiearmt Paresifai wolsiiiee, at

anot her ghdi cetdly PBaSUHd AGANdgadidstihAgea t&O_%%ntégik&Pief Jhespent
sulfuric acid at |east at oné of a spent sulfuric acid generating office,
a spent siHeidi candcke praniper vetueanddgdspentycdelf suilcvadicd astid.i zi ng 20
office, it hesp, possicbhe t ffecti utidize the spent sulfuric acid
with having %3 eeeffglg?lgf ag‘oeﬁhgggt‘li’%ﬁ%gtrhgfi e hree Y& adfor i shed

t he i nvepteviddya wmetbodt ienghbied dus medydliongpest udiudsurkyr thay, dte

inventors have_found that for.the purpose 25 of effectively utilizing
spent sLﬁ#%w?%s%cVﬁghﬂﬁﬁcﬁeFéln%i%@hﬁrgﬁﬂgﬁﬁaFa echprédidd-at a certain
of fime, the spent sulfuric acid can be utilized as recycled sulfuric acid

by mxing at |east one of a h dnggen peroxi de solution and water into the
spent s 'QﬁgﬁﬁcﬁFT%%Ei%@%ﬁﬁ?ﬁ have 30. conpleted the invention by

mcondUCting\KHi&“%e@@d%“d%“%onéﬁé@&@&-diligent studies to achieve

_j the foregoing objects, 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.



A first aspect of the present invention provides a systemfor recycling
spent sulfuric acid, characterized in that when went sulfuric acid

di scharged or collected at a 3s discharge source Ais transported by a
carrier unit B, and wused at a user office C, a concentration of the spent.
5a sulfuric acid is neasured and/or adjsasted at | east at one of the

di scharge source A, the carrier unit B, and the user office Cto recycle

only spent ssulehid Cacae qsh;aélameéoam/% W5%t0q aat %@%‘EHQE aljonofythe

sul furic acj,d wherein, said systemhas a termnal of the discharge source
A a terni RHECBRIIhSALER Aof‘?rhecéaErl%dm&tsBen@n%mhﬁuﬁis%r afifd cenfokerat i on

managenment ré@iytle COANGCspdnt O stairdrier gbnal $ab0AQUGR aebywogky and 5
conpri si ngf:8§] é{lmaa ns for inputting information on spent sulfuric aC|d

(b) neans OrATe™ Ié mlilf*:'orsu’%éff%hc ofCthehqrein, salfupreterikps (2)

means for itepuifdngocondet iARThEOHSEEDIAG SRENt:  Sdbhfikki C ACI thd 0y ber
suppl i ed; ég% means for retri eV| n information, which neets at |east part
of the conditiBhs e FPHHEHE r(l(%yaC%ﬁ‘o%ﬁﬁ%éiatiLwdFéﬁﬁtqealﬁn‘s‘tWeta

sai d means cohectw) toeansd furmi hans niiiduag aheeﬂmmr NMBhd WbmpMkEhg i S
obtained as a r s It of retrieyal perforped sai d neans (él)) to said
termnal of said®ti S¥idfge oérou?ﬁ%u&lntgo W‘tq’i‘}/att%n i oF PRRY ofufuric
present ed, aaid/ or to said term nal of said user office, fromwhich
retrieval condl fPons are |?gutted means, for storing information on

said carrier uni Eaie tg%l SRTORGAEEY Gy ritBE UTRERB
~according selfwatid eascﬁ one condition sel ected fromlocations of said
di scharge (c) means for inputting conditions concerning spent
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 and said user office, an anount of spent sulfuric acid to be
transported, and necessity for nmeasurenent and adjustnent of a
concentration of spent sulfuric acid. A second aspect of the present
invention provides a nethod for recycling spent sulfuric acid,
characterized in that when spent sulfushc acid di scharged or collected at
a discharge 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 PTI ON OF DRAW NGS Figs I A
and 1B ar epni@nWoreasptidnusE shiwtha fl ow of  conventional treatnent of
spent sulfuric acid waste liquid. 6 Fig. 2is aviewillustrating a node
in a conventi on&t9Srethodnsf %%u%?%g%%‘éﬁt eagh f ddlestedtdngy 2 efilmenedt and

recovery. EbfrendibBaP the@Wnbhl Ust rs%tehlegsﬁlfdﬂ\@ 921&0&9’5‘5‘&@ hogaly, 5 treatnent

of spent sulfuric acid. Figs. 4A to are views each 1l Iustratlng a node
of a systemfor recycling spent sulfurlc acid according to the invention.
Fig. 5is aviewillustrating other nodes of the system 10 for recycling

spent sulfuric acid according to the invention. Fig. 6 is a view.
illustrating a nore practical node of the systemfor recycling spent

sul furic acid according to the invention. Fig. 7 is a viewillustrating a
node of a nmethod of 15 recycling spent sulfuric acid according to the
invention. Figs. 8Ato 8C are views respectively illustrating



ot her nodes of the nethod 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, h&wever, spent sulfuric acid of higher
concentration is nore preferable for cutting down the 25 transportation
cost per unit weight of pure sulfuric acid to a low level in order to
inmprove the practicality of the invention, because the higher the

concentration ofF§§er5 1?3' Héhclffdsgt% H{ h% m&u?te{‘n tah%gefflc# §E§¥| a0

transporting the ent sul Turic  aci eCco

wast e |i quindthba wim cbuaihydecpeart pangxrde aehat b9NresiAbX8Ht ah§ NDre
preferable. It is because the facts that hydrogen 7 peroxide used for
sterilizi n§e§ﬁHe§§@dor| zing nedical instruments is a strong oxidizing

agent, and that X ned b xi ng a _hydrogen_peroxi de
"solution into sﬁ}énu éL{%callch? \L/\{i]i@;]lqslslé%a d-'lgzax Sl gcggiy'ﬁ?gggga very 5
strong DX di.:éhngeﬁergg apentaBudxiugizeacgdyssol ve, and elimnate organi c
and inorganic materials, and al so can be expected-to be used as various

ki nds of cleani nglg$ qu%l tCFr‘tﬁnaltehéfJaﬁ@/@amnmldmrwt&mommgdesuff uric

d te_l d d f duct ff f bl
e the 10 2Pt TRl EaR T ng SEPFRFOREAcln aciardifiud ST o the

foll ow ng fR@sAPiodhat is, the sem conductor office wutilizes a mxture
solution obtained by m xing strong sulfuric acid, which has a | ow content
of inpurities, Vi Saifyivdgenipbuskiaeisglatheanmades «f dhei sgstanution in

bt R RS N T N

Fig. 6 is a view illustrating a more practical mode of
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



contai ns a hydrogen peroxide solution, can be obtained by collecting spent
sulfuric acid waste liquid w thout change. As above-nentioned, sulfuric
acid waste liquid mxed 20 with hydrogen per oxi de, which is generated in
the sem conductor office, is usually.: wastewatertreated or utilized as a
neutralizing agent in a plant. Sonetlnes, sul furic acid waste |iquid m xed
with a hydrogen peroxide solution is utilized outside the plant as a
material of alum 25 However, the hydrogen peroxide solution m xed therein

i's not efba&bkuabyugbulfé%dstxhhilhangeaﬁhyagaaeeﬂﬁlﬂg hé&%&h?” of the
sul furic acid waste liquid m xed wth hydrogen peroxide (sinply as an

al t er nat i vénstrumeodsr ial a saiirfamrg oxddigliing bgeatiseand timta admietret hat a
hydr ogen per 30 mixed into the sulfuric acid waste liquid

d t
to thereby® 8XI %fe"’BZ&%fquJy'%fn%\lR%r‘“%’ﬁé’%GJM%PSFOFEQGsﬁH]f‘lFrJr‘-E‘ iete vvaste 8
liquid. Acgqhgipgct acthe wﬂiéﬁtienoxiﬁﬁzﬁﬂg'EtPBnSfaQXHrOHQE a §%g

solution and/or water to the sulfuric acid waste ~liquid Is per d SO
that the hgtroggnopéddxiidg foluéi andSchasorifiedet @issobdecoanantration.
Thus, hydroge eroxide already contained in the waste |iquid causes no

t roubl e. gl?ﬁ akBnPFIRYLC 1 3R | IRAFAIVIE M teFiddSag@bds alfotr Ran Bequantlty

of 'hydroge
resi dual hgﬁggggéag%rgél (fétds ut | on%lsfligt (gsv(\)/z:—s%ggéﬁ%g? Ry"&lﬁg’d SHF?UI’I c acid
vast e | i quthe hahvovg-meit Hinednciawp@inis), suMfulid acdaswhatgeﬂufmﬂm t he

sem conductor office, is preferable, because the higher the concentration
thereof, @heEhaEgedHErom fopreRheORGREERT DELTADUS Preferabie parfee an 15

am)untloof é&fﬁ&f’i@ v}?ééeeilliﬁia@ﬁt%'_{e ‘f%‘}_aHuX pr%,sself\tj ﬂi’tl(éntlon for

the 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 offlce, is usually. wastewater treated or
utilized as a neutralJ.ZJ_ng agent in a plant. 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 hydrogen 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



acid content ranges from 50 wei ght percent to 98 weight percent. Mre
generally, the sulfuric acid content ranges from 65 weight percent to 90
wei ght percent. Further, the content of hydrogen peroxide contained in the
sulfuric acid 20 waste liquid ranges fBom O to 6 weight percent. More
generally, the content thereof ranges fromO0.1 weight percent to 3 weight
percent. Further, demands for purity of sulfuric acid for electronic

i ndustry have becone stringent along with mniaturization and high
densificathg ugh sem conductor 25 devices. It is denanded that the content
of, for exanpl e, " netal ingredients is equal to or less than 20 ppb.

Therefore, pref acabiingheo | @veliBfed o UrtiHey aofliisubhubeChatdghs SO
high that the contents of various kinds of inpurities containedin the
sul furic aPe&owdsee sollytilan apd/pAswahes, t80thpesubiueht afidevabte

I ngredi ent ,i.s l.ess _than_.10 b d .t ontent of chloride s, lLess than
0% ppm  TATEUasreBerRatneE S0, At e EVHEPReRaReESKIdn: BOLEtHSRA as
cl eani ng | hawi 8 greasrbefiiddecehbehtigiohhe m,cagﬁ%b@h ?Ei‘bﬁ_@de':or
exanple, the sulfuric acid waste |iquid can be used as photoresist mask
peel i ng | i ghirgady eorbabeeld-inaghe s padufgdducangesfid cepoubland as

; -foil, etching liqyjd.i i rcpit-board facturi ffice. In
cach of {hERBETHIREY ARRE s Loh i1 ATSRERPER 10 CRORALGHEBREFE i on

sul furic agedn{Ba¥yBA peréRIEEHI BRIt h Y aaea™ 8 FeuLbeat By 41 aht
percent to 40 wei ght percent) and a | ow concentration hydrogen™ peroxi de

10 sol uti oapbhuningf areshdwnl hatdroyanapgimgcifdeospdetvéoal ihuble edddse wei ght
perceﬂi to, 40 i ght percent). Therefore, it is nore preferable to utilize
the sul%uritd%¢fd waste 1iquid nixed with hydrogen peroxide, which is

di scharged from gf Py SEMLEAAMSY 1260 6havitly 4 BSSR S5 entration,
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



15 An office A discharging sulfuric acid waste liquid according to the
invention is not particularly limted, as long as the office A discharges
sul furic acid waste liquid having a high sul furic acid content and a | ow
inmpurity content. Such offices A are, Tor exanple, plants or offices in
various 20 industries, such as electric/electronic industries, which

i nclude a sem conductor industry, iron and steel industries, - an inorganic
drug industry, an organic drug industry, a medicine industry, a textile

i ndustry, atherdilfuzdlc hBdaShdyse ﬁdﬁefdahs'ﬁ%@téacléaﬁ‘lﬂbnﬂléﬁ St Y, a
paper manufacturing 25 industry, a soda industry, a nmachine 1 ndustry

storage batk &hficgdatkhey tmtaem{txmn@wﬁgngy)}ffdmel ndEerrqxam%lmg these
nedi c and chem cal industries are

i ndustri es, E\ﬁ%ﬂ?# acmd%é%ge Jf’r‘%ﬁ ﬁgnf%yge@ﬁa PhRtoEeRishmagk

pref erabl e peC| a _
| mpuri ties p@emih@m@ﬁw 180284 8hdde L Pay PEMe SHHH eve@arg;f s OI i quid

di scharged from a sem conductor office 1s low ( at r'der of
ppm 10 ®t o Hpl)as arqpnaiatfoalsmm@ ammhlccbd.tlerat clirensiaf-boarequal to or
and fromthe quality, purity, and safety of

th erce
gﬁlrfGUH gnam d,\/\f‘fag:{]:u mik T J‘ﬁl‘aef efRPICh 1k thgez C389ss émséﬂiu@é‘h‘&uct or

office or anidtaite Sél&ﬂl@ﬁfd,@QOQ WohnldeAlt 23 +54h Hﬁifuff&% t(?1&';1'v ﬂ
ted

which 1is to be included in the invention, is not partrcu
Such of fi céscengeatrhbionxaapying ot e sewoténties weighaarpmmtndbst ries,

h electric/ ectron| i npdustries (including a cathode-ray tube
2? 1(‘: i cgsand%g’ hikop %ﬁ* cﬁﬁrtc% r AN § ng?oﬁéiﬁnFFﬁﬁlaﬂdlﬁi%eﬂ nRegekifles, an

i'nor ganpc @rotmtllaﬂlmtawngaa eaﬂe@gergwenl PQH?&{R& £Rall® Lgbhg, industry, a

textile industry, a fertilizer industry, a neta ry, a mning
i ndustry, aupdpedtianttghtiupemgentdusidOyweight percent). Therefore,

it is 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 industries, such as electric/electronic industries. which
include a aemlconductor industry, iron and steel industries,
an inorganic drug 1ndustry, an organic drug industry, a
medicine industry, a textile industry, a fertilizer industry,
a metal industry, a mining industry, a paper manufacturing

25 industry, a soda industry, a machine industry, a storage
battery industry, and a neutralizing gypsum industry. Among
these industries, semiconductor, drug, medicine, and
chemical industries are preferable. | Especially, 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



a soda industry, a machine industry, a storage battery 15 industry, and a
neutralizing gypsum industry. Anmong the plants or the offices in these
i ndustries, the plants or the offices in the electric/electronic
industries (including a cathode-ray tifbe office and a circuit-board
office), the chemcal industry, the machine industry, or the iron and
steel 20 industries. Especially, plants or offices in the
electric/electronic industries including a cathode-ray tube office and a

circuit-bo r ffIC pre ble ctical e es. Qf these are a
cat hode- ra} g)e of ?’gegéﬁﬁ aa Cl rculcf abccfa‘fdm&tﬁ%téx&%ret%fesléq §APces, a
di lute m Xt & Abraqueals oS i Opepéest| fand ﬁr@ﬁlﬁ@«ﬁﬂabygyogﬁ&ﬁ% oxi de
solution is utilized as the photoresist mask peeling liqu

copper - f oi [BngeSRiEREY! PHusHlfamdccogidnwaatodigquidsubprefiecsabdyd tbat ai ned
0 or Iesitthan 50 wei ght

in the m xture soLution is _usual.l equal..t

percent. TRE ﬁc %ré?e?agﬁgl§8n98¥tP P?F??Fna sPeRt Q&I furi c acid

di scharged f rom me)fﬂza‘d‘é i liElind\sGREGEEE 484 d wBsTRVI gAY {Hhibs acid
waste liquid, which is to be included in the invention, 1S not particularly
-limted. Sdshteabei dénciinided Baréhefmnveuanphe 13eho¢|93r¢ﬁoularmytance a

tank truck r for e ker, and _a ferry),
frei ght tr%ﬁﬂ%gear 6#5§£§éﬁ%é%§1eﬁFe ?ﬁﬁPﬁﬁ?@P}e'Aﬁﬁ?@t?ﬁE%BfGﬁPP§ t he
vehicles amd ¥H8i8h5PIndaLLrIBES eﬁaﬁtagaéleééffe/ahg&trz)ﬁfct ank truck and

the truck (a nedicine container that transports nedicine) easily make
access to nhéuatEIe@ff1neldﬂingnathetmmdehamgetebaroﬁfmﬁélandl@ A. Thus,

the ap éicable [ es & %E nk t uck and the truck _are wider than other
transpg ta??ﬁﬁuﬁga QATEFHREEHER =s%? uhF Y FEeGL| FRGuSLEL@Pr aRRBording to

inorganic drug industry, an organic drug industry, a medicine
industry, a textile industry, a fertilizer industry, a metal
industry, a mining industry, a paper manufacturing 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
office 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

36 for reutilizing spent sulfuric acid discharged from the

office &,



the invention features that the concentration of spent sulfuric acid is
nmeasured and/or adjusted at |east 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 attd is adj usted according to a result
of nmeasuring 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 limted, and may be

i ncl uded the fo'ho%wigfagﬁit Ehﬁlbviﬁg Q&l’fﬁ?ﬁ&.%fdkhﬁgt flﬂgﬁﬂﬁ,for
nmeasuring a refractive 1ndex, means r perform ng neutralization

titrati on, wiBehsis ftor basasiinidegl i shelrieqvemttion, {aqoor gatgitalarker |

Fi scher's 25 nethod, or what is called an evaporated residue. nethod),
nmeans for 1AB&36H ngSaHk 6ABXAEE UkEhHE 4% Reassampd eopeehicles 4faFity,
means for LRY Xisaas o] urj s for
perform ngqggt%ghhgénét ric ti%li{lrca i %%ﬁl é Egﬂ%ﬁ? so%%ﬁ%%gg{g@g%t'r fzeilt i on of

spent sall f ganRedGi dndaan HeridP) Neasei gtk ARG ! g 1@mans, (d0 am &he
vi ewpoi nts of neasurenent speed and accuracy, and the price and size of a

12 nmeasur FRGLIPRASEFImeAMORM ENRIRIIUHG Sbithe: yehdisd eseand e shdRSuring a
refractive,loqex.e Qgcﬁéai.foxgsé%gf%{_igg é:hapggllﬂfcItgrlﬁkgﬁégythea@gu%ﬂe eans

for neasuri ng pn are nore pre ove-nen concentration

measur eneny amédyc e poNfteritRd 8hatnyranepoité hediicalwy eas5ay mekd. from
whi ch spent sulfuric acid is discharged, the carrier uniit B transporting
t he spent 30Fe&Fi ko ddiedusareihce fetront tihe disqhange isegrcecotpiae

“sul furj¢ agid, te tivel.y t t or Jmore,of . the discharqge, source, the
carri eir(Funllﬁf, %thdstﬁggt??éﬁlf@bgﬁ¥%@geiorfe¥ ¢ SRRk R/ralf%%afl ra’c ohtBREr at i on
adj ust ment afé OwilEr dengs | besek at Lanshor 08t fbRafedys performng 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



concentration neasurenent in this way. Further, even when concentration
adjustnent is not perforned, the presentation of a result of the
concentration neasurenent to the user 15 office C leads to assurance of the
quality of recycled sulfuric acid. Ful2hernore, the price of spent
sulfuric acid can be determ ned according to a result of the measurenent
of the concentration of the spent sulfuric acid. The concentration
adjustnment to be included in the 20 invention nay be perforned in either
of the cases that the concentration of the spent sulfuric acid is

i ncreased, mﬁﬁﬁurﬁﬂatlPﬁErEBﬁEEnt?ﬁglBﬁ“gﬁéPgonﬁélﬁgcrE%%e@eaFﬁmE9§r it is
mor e generaleagnﬂnghs, FORESBELTL! PRabler €RL h3and) fé]ge[qeg%fur ng decr eased
to a lower value. To increase the 25 concentration thereo furlc
anhydri de spetufinggsatritiyi candacthei meaﬂdeﬂorhmeatsamﬁgtrphearet:here

adj ustment of the _concentration thereof to a |ower value is enabl ed by
addi ng waPERLEFaBLe: f i e Rhove -medidaned grengentaptjonpeasusenent

adj ust igng p I pred m ned
val o 4o BAF FRIFPISBAP A wR0ERE B! HE B AL utea B ERER L)
of concentwhithnspehtistularid quiid 18 digdhiﬂgaﬁ amhyd@td&erfUﬁhmngulfur|c
acid, water, purified water, and so forth) to spent sulfuric acid, and a
met hod of tEARFRETEIRY ha @rﬂﬁ%&u&ﬁﬂﬁﬂp 8fideraed e Mg ratfficaeht
liquid th a o) e urement .
From the v EypsPEi8ia dreRe sl bl a” FNGENIRA] 3 ERRSE

pr ef er abl anoﬂ'ée)falth\eedmaﬁ@e(homelthléabaﬁﬂléﬂj sl e RindTelebes@er f or ned
at any one of the discharge source A the carrier unit B, and the user

of fi cd0 C OoEfigenath FeEgrence yplee fir copcenixadiiophadjestwante(te he 10

carrier unhl. q208r1H¢ YPHef 1€ %btained by performing the

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



The concentration neasurenent and the concentration adjustnent may be
performed either at the sane place or at different places. In the case
that the concentration nmeasurenent anf the concentration adjustnment are
perfornmed 15 at the sane place, a resu 1 of the concentration neasurenment
Is directly sent to a concentration adjustnent apparatus (concentration
adjustnent liquid, a concentration adjustnent liquid storing tank, an
adjustnment liquid supply punp, a blending tank, a concentration neasuring

appar at us 2QufifravidednhPal-nge bl LRI Y d@¥uANd aﬁﬁé{ oL L pl, n]f:)ﬁ?f:’ff.@&m of a

signal . Thus, the concentration can automatically be adjus
predet er m. wetieval ard n o hdt herspeamtd sulfuihiecc acdde abmdta meé¢hodneEntrati on

rreasurerrent 8gnd t he cogcgnt rati ustment are Eerformad_at di fferent

ol aces, g B oERAS SRS e Ptk R RhREREEESE b ROTSSHIRRE { og {0
the next 5§§&u1ﬁytH@EbQHSaBEQBalnéuﬁa asrakahht ¥r LR CRHQ g?ﬁtlf‘mchﬁ and

~the Internet. It is judged at a place, to which the resu
© Measur eéhenmeasuremspii. t tEchm aldosondiem;pcbmt hef tqwaisingst tezdh tfeds,ulttheshet her
spent sulffri ¢ acid_js_used without change, 30 or the concentration

adj ust ment 1REEREr FEFREE. i@\h’@ﬂr?h@reg%ﬁe‘ggﬁl"at?% ahgvissmeitiongder f or ned,
h ] bt ai
t he concen&gﬁ&éggrgéloﬁdédjﬁﬁrﬁg%veln%é;m e eggg?gea(r?e %n‘QaXf,?ﬁrééo obt ai n

a desired concentration nci ly, in

concent r at dbschdrgst santcd ank theheaconegntniti ®Bn amnshél dgerapppi@ed us nmay
be installed so as to check whether the 5 concentration of the spent

sul furic atr @teIdsivelyyr aldter prnBers ffushgrdescharge 6ABERES dthon

adj ustimntcaﬂ.gég_.duﬁﬁa %gr t% %‘%e LefpLding to the invention, an

addi tional treatnent measur enent and/ or the adj ustnment of
t he The concentratlon 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



10 concentration of the spent sulfuric acid nmay be perforned at | east at
one of the discharge source A the carrier unit B, and the user office C
The additional treatnment, which will be described in detail below, is, for
instance, a treatment of concentratindg®sulfuric acid contained in the
spent 15 sulfuric acid, a treatnment of renoving ingredients other than

sul furic acid, which are contained in the spent sulfuric acid, or a
treatment of addi ng anot her ingredient other than the sulfuric acid, which

s contal negh b tofah S PEGhs § U HdLa 35 Shon HLPLE. + £35T0801d GELIRAL OF
concentrating sulturic acird contalne I N the spén Sairfulit Y agi as been
cited as exemplenftyiatgonhe asaddiolieonah tibaatnent ncKienea IBANS ABphde used
for performng the treatnment of concentrating sulfuric acid. For exanple,
in the cas€Mredratdomgadyusement tnkh e conieentopddopsmeastiging aci d

and cont ai | i e I hec-acid, ar terial su as water and
hydr ogen pe?%?F%gh%olugiﬁk,iﬂﬁ%%ggggrgol8ﬁeF8iHH%SEIWﬁS%B%¥h§R?han sul furic
aci d, the congeadirattisnabe enapepahedshiastienct Ranasybishés acid by heating

the spent sulfuric acid. Consequently, the sulfuric 30 acid contained in
the spent PFedgtecmiged vadupeaEbntehbeacedcenprathan adiestmért evapor at ed

I ngredi ent §;4a r f.r reacti on system by using a suction unit.
Thus, suIfE%ﬁéggc?gogggﬁdqgﬁ%gﬁégbe concentrated, as conpared with a case

that the gaseoukctogaeagend tbe digedafond, byn NAdaH @& ol ftidherk heating
tenperature, to which the spent sulfuric acid is 5 heated in such a
t r eat ment , °§BpEn§haBnthpempagneenent sandbor athedadjus tresperft e furi c

PR L e S R N S
least at one of the discharge source A, the carrier unit B,
and the user 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



the spent sulfuric acid contains water and hydrogen peroxi de 10 sol ution,
the heating tenperature ranges from about 150C to about 315C, preferably,
about 180C to about 250C. A reaction ggparatus used for the treatnent is
not particularly limted. A known apparatus nmay be used as the reaction
apparatus. This apparatus is, for instance, an apparatus that is nmade of a
15 material show ng corrosion-resi stance agai nst spent sulfuric acid under
concentrating conditions, and enabled to tenporarily store the spent

sulfuric acidhcensh 593teldsy BsiAYRPLYCRIbh dAM WEHGR [0 SRERS SUIF Uri ©
I C ntratea sol u

acid is supplied, a discharge portion from h conce lon is
t aken 20 ouwtan gupekiiriee dewniceatireteldeats npmpased sith W icasactifat ahe exhaust

port from which the a(s?fs.?qus i qgr edi ent obtained by evaporation is
exhaust ed, HHFA SIS CoMechedoesd PHenaturgdsdifgusigs -anfopti on.

Mor e speci fideal il PRtk 0 -appak at r rati.ng.sul furic
acid contai ned _in\r? ttﬁéga 25 s%%%t’ fstl(J)I UI}I%@ g@lgdgf’?{r}%vxﬁ?gﬁﬁt%ﬁ% g&ll u?‘%c acid is
m xed wht h heatgrdden swehox deesdlnenitondepends eppahat ifgtegdenbed in
Japanese Patent Applicatjon Publication Laid-Open No. 2002-68715. Further,
the treat s GAeEdD hei FBERE Rt LuBthacido Wiigh ane gtherathan

cont ai ned gyt ; n§ g sul ' | d cht .as emliftying the
2ddi 1 onal et SE RO B Rt | Phu Rt E et % TR RO e |
t he t echni cannofti gdnkicdl Iebaldegteatniimg:d,r ot etbhnp1eQnimiths ddalyhbeas. Thus,
a treatment_of elimnating such nmetal ions can be cited as exenplifying
the treat ndRe SHPEREFENGIGBFbdicmiainshwatesand hydrogencperpyida

2 sol Uty on e ATARH BB T AR P ERERERE res FFPB: ABOTt chbbntpation
di ff erenceabout 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.



t herebetween as a driving force to thereby that is, what is called
diffusion dialysis is cited as exenplifying the 10 treatnent of elimnating
the netal ions. Many docunents and pa&gnts concerni ng nmenbrane for
performng diffusion dialysis on acid are reported. Anion-exchange
menbrane obtained by am nation of (or .introduction of

quat ernary-pyridi ni um groups to) chlornethyl-styrene(or 15 vinyl

pyri di ne) - di vi nyl benzene copol yner is the nost practical and useful.

Treat ment s gifed@MRHING . Wphan %1488 cREE QX 898 cRkYEEAM téé%c?ﬂﬁ@allsm furic

acid containing the hydrogen peroxide solution afe cited as exenplifying
t he tr eat ndiitelst of aedalpl R0ing freduenttd yotdwetatmamesalfivi<. agishscont ai ned

in the spent ., sulfuric acid, Mre, specifijcall a treatment of deconposing
vl ogen’ pét GEERETEP top Ryt LURLBREH JBSThER AL HRRDGSN P YRR dgon

eroxi de d i | | | ication
Eai d- Open No. 5&6 -fggéztgég?égg%ggﬁtor]%gtéﬁngﬁtgng?h ecgri%(@)ﬂsﬂlsrc]?%%greglg%gln '

peroxi d@ Isplifeutiongcivdst @ trgatmen e astiagpaidntFexdisangé mehbriaeough a
car bonaceous jrateri al, (see Japanese Pat ent plication Publication
Lai d- Open RQY $SBAEAGMNG netalions tTRpposetution wbickesertrinn@cdduci ng
sul furous_aeidniathd BNkt 3k EuhbCa3RoREbile a6 G9BELARAYAI 0gen

per oxi de sol ution, and” causl ng he hydrogen péroxide and the sul furous
acid to re&berebetiwtén @mch dtilvimg ifereky tbothecobp ogea iy 0g@atpesoxi de
and to prod ie sul.furic acid, and preventing sul furous acid b detecting
the sul fur 684186 diffuriencetalvels b aitaddes exempiisyingdthpen

oo SEBEEAAR o VASHERUT 25| PNk AR 10 AUy e e, 2
Pat ent 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



Application Publication Laid-Open No. 9-315806). An additional ingredient
other than sulfuric acid may be added to the spent sulfuric acid according
to a purpose 10 for using at a user office C. The additional ingredient is
not particularly limted. Hydrogen per&xide solution is cited as o
exenplifying the additional ingredient, because sulfuric acid containing
hydrogen peroxide solution is frequently used as an etching agent, and as
a surface 15 treatnment agent, and so on, for nmanufacturing a sem conductor,

and a printRLiditidd theably 30 deomydLHY Wt e nt, on
varioug netal s. The added ?giue OF §benfﬁgdﬂ%%ﬁéi? a%%gsxﬁhﬁb%&ﬁgsc’hltherto
been not effmduoeelsplfniriiicz edidor and ghrevas tieen sm(ltfﬁhroﬁ&) algﬂd)warl Cﬁ, can
be dramatically increased (as that of a valuable resource) by using the
above-nent%ﬁ%ﬁgéqﬁgﬁhggg S?ﬁgpﬁogﬁeaFHﬂbérﬁBU€§f@ﬁSé@?ﬂﬁh@eéﬁéhﬁ- uric
acid are athe’ds®d hahad ubb ik LG, ; c ratiqn.is _
transnitteg to g°%u??ﬁa§g§§MAtﬁ%&?ggﬁg%gF%%lpﬁgls%ggﬁﬂggﬁéuggﬁpigyéC|d, a
case that wesradjent thel épent swifluric adidhafeanagiy Hatire@urd]iest BNt
liquidis ag%ed incidentally, the concentration thereof is indefinite
after the CORCEMLEREPBA agdfludEnsherpreduil§ees Japaeaye Patestd, and a case

that the s B 4 furi | . Lgh centragti justnment liquidis
30 added, TEPRAr ey aarnLEb A bl B ORI, (S athaBph s o
predet er mi ned vahkneadditcictes®t dnigrediles tv altue rothah & uluSnN eRIIld AkiyOn i S
checked). Wien_the spent sulfuric acid is soled, volume (or capacity) or
wei ght t hePBofAfad be eIt sislfnmieiasidacearddngatoeanpuEpeby, t he

SPEN LI HREUEELG ol eS8 4 8R! L LA e B cangnt ot or
: not particularly limited. Hydrogen peroxide solution is
cited as exemplifying the additional ingredient, because
sulfuric acid containing hydrogen peroxide solution is
fre@uently 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, é 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



basis for sales. Wen the spent sulfuric acid is sold as it 1is, that is,
w t hout perform ng the concentration adjustnent, the concentration of the
spent sulfuric acid varies at the disqﬁarge source. Therefore, it is nore
rational (or 10 quantitative) to sell tfie spent sulfuric acid on the basis
of the pure sulfuric acid content. A systemfor recycling spent sulfuric
acid according to the invention can repeat the treatnent a plurality of
times. That is, sulfuric acid recycled by the systemfor recycling 15

spent sul f Wdioditlth XOLY BlicbRolle TIYEALIAN JFRA DS ulERKLA; SNES et O
again. More specifically, circulation of the recycling, whichis

r epr esent edsdhed hwohsre Exprapsicdny) o sehiatgetBoneoE may beGaipigredinit B
' --> Carrier unit B _--> User Ofice

-> User O fjce .C Dischar Sour . . .
Cyn 20 (i 5 RO B85 e 1" ASTTeLY mbarsRenfu B FUrifadidt abl y, a
natural numRsy yean@ivg dddPdidds to @%Sdl@'d&e%@ ld’ondéhttllhetigﬂfe that "n"
Is equal to or larger than 2, 'A', B, and C, I ch correspon 0 a

di f f er eAt . mEagnsmen'nby usindéhei tbrtebhe s preeasuDfudié faerid aemns B, and

C, 25 respectively. The systemfor recycling spent sulfuric_acid according
Co the | nyEih Rk SHLGS: | MBI RGh oL EPRES aid fesodget ol 1 od

herein has ;& ,Eﬁéﬂha@'wfﬁn&r@peﬁsgﬁggsitgfwor;sﬁceétratiswggﬂs%q e user

office C, and a spent sulfuric aci rmat I on nanage

connect ed tthet kencentiraslien blfir bhghspenet 0l Ruribeacys e Gt se% (a)
means for 19 inputting information on spent sulfuric acid, &b) means for
storing th&% H&t F8HEER -t nERepehereul £hirie mera, ragjopahntorfor

| nputtheg ERAIikARSVEINEST BLRY ERENpEE M Fulfl hdfa dIF HPRESE (O)
means for retrieving iInformation, whi
of the pure sulfuric acid content.

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



S meets at |east part of the conditions inputted by means (c), fromthe
I nformation stored in the neans (b), and (e) neans for transmtting the
information, which is obtained as-a regult of retrieval perforned by the
nmeans (d), to the termnal of the di sd arge source A, to which the
information 10 is presented, and/or to the termnal of the user office,
from which retrieval conditions are inputted. The spent sulfuric acid

i nformati on managenent unit connected to the term nal of the discharge

source A antgt i iheEA off ohNEpdiRe P Al CF Qchﬁ'ﬁr-ozfg;? hignegqork. The
15 spent sul furic acid information nmanagement unit has (a) neans or
recei ving istogrimat the onf spertiaubhuthe speind, swhfehiésacid,aneyindad from
the term n%I of, the di scharge source A (b) neans for storing the

i nf or mat i ort %n 1PRETLIDG <op FGFPBSaEPH?er{‘é)‘grrEHﬂEtf%‘Flf'é‘é%qr’] \AGigl to e o
condi tions; i £ trnsm f .t ermaal . L he er. office
and .concerr?e\gp%en 1(?Lseﬁ'f l}ﬁ)cmgtgfngdtfﬁ% I{e%?lueggrnggflﬁ%e .cgv%ﬁos es‘#'t%gli-'be

suppl i edl wierlts(dr Deaas faort oft the\doglitiisanpattethbgme®es Y Bt, | east
part of the condjtions inputted by neans iilﬁ?)s fromthe information stored
in the mead&oMpihehufoepatbanssteredsin Wﬁpsngbﬂheamftﬁhg;aam, V\:hhl ch
I S obtaine ety Of tLi rfor y .t he ans (d), .to the

t erm nal o?og.tsﬁga %glgﬁg:ﬁ?%gtﬁ)%r ég%ﬁgnﬁgiﬁki'c%qﬁgl ilr?f 8rb H“&H oS Sres_enft ed,
and/ or to reeuler vifnzktelievhe peeforibichy themueangh (dnet kel conditions
are inputted. 30 The network may be constituted by either a wireless
system or YeWRiRgls9Etidip dfsehakgapseuread .| foevhieh thednfeamadikn
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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



transmtted fromthe termnal of the discharge source A, is 5 not
particularly limted, but the information concerns, for exanple, an anount
of spent sulfuric acid discharged, the presence/absence of neasurenent of
the concentration of spent sulfuric aéPd, a result of measurenent when
concentration neasurenent is perforned, the. possibility of concentration
10 adjustnent of spent sulfuric acid, (for instance, a kind or a content
of ) the additional ingredient contained in spent sulfuric acid, or a

delivery prige _Th rdi to_the invention nay, hav
aut hent | ca&egﬁoﬁga%%é%%%&%‘%ﬁégﬁgéa ng"S YPELHRF ec%%?%ﬁegfg‘eﬁe\men
i nf or mat i okh@BugBntieawklunigeacid is inputted fromthe termnal of the
di scharge source A Further, itens, such as. a nane and an address, which

are little changtde ipformatipnmenofdrenhceniingispeaidsuivhiichciaci d, which
has ever e e ayt omat i cal | e displ ayed according to 20
user inf ortrpf%g Bg}ﬁlggﬁéhi %ﬁ%ﬁ%@fﬁ%’g}%} é’(fy ngrgﬁﬁgh#ﬂﬁ Fyree IApgfLﬁ | D and
a passver dnothgaserciissns, 1wt bl ERBSTAESAFhE{ ONddidsldT pak  of the
user office C and concern spent sulfuric acid that the wuser office C

Wi shes to BEampppliad @nehntapé spenpastilfukacl wc28 Histchedgedhethenditi ons
are, for exan‘BI ent sulfuric acid to be supﬁlied t he

t of
necessity Por %ﬁ??ggﬁg%ggﬁéodﬁﬁgg%?ﬂ% afhEhe GRRERILZRtIANA §B§ﬂf
sul furic aghiifuficdgeifiCdaCPREENET 8E1 ﬂ@asﬁf‘@mlgléf e?l?%%nygéﬂéeﬂﬂ-cfi?{% ng

concentration adjustnment on-spent sulfuric ac I nstance, a kind
or a cont eneagfirememrt abitlipd ivaimadhg riddi. @ossibditidivned conspabrasubhiuric
- acid, a_desifred purchase price. 21 The system according to the
i nvent t*on ?rgg/uﬁé‘(}%ngﬁiﬁ@rﬂqnégﬁlg%“ﬁégn@c%@r RS tanThg & kdndse¥ of fice
C a content of) the additional ingredient contained in spent
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 sulfuric 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.



when the conditions, which are inputted fromthe term nal of the user
office C and concern spent sulfuric acid that the 5 user office C wshes to
be supplied with. Further, itenms, such as a nane and an address, which are
littl e changed, and |nfornat|on concefhing spent sulfuric acid, which has
ever been inputted, may automatically be di splayed according to user

I nformation prelimnarily registered corresponding to 10 a login ID and a
password. Means for retrieving information in the system according to the

i nvention may rekj, ey kR or pat | h nmeets all the
condi ti ons FECEI%%% %gseﬁé %égﬁgh?kﬁ %E #R ?g?ﬁgf?ﬂnma¥hﬁgﬁeneets at
| east part asftheheieandbhi ﬁaﬁ&n?s5fbﬁrplah?tﬁ@nl@ichlﬂgngeﬂﬁé 6k bEemM-EhE

information stored in the neans (b). Then, the retrieved information is
t ransni t t efRepothe Condifipns :of”hflﬁé aEe ringnftitesl Erpmobheticsminted o6ndi ti ons

are inputt h |on concerni fo n nc t he

addr ess angﬂt hé\gﬁgn(gff%"gﬁ%eélg‘s rge P SRt %’1%1(1[ dc%i"f‘ﬁegpﬁt rieved
i nf or mas i onskes Ofﬁi@étedm_ﬁﬁé’sb@o beé ansppiiad Wiel et purfuklhes vaRs,

i nformati on concerning (for exanple, the address and the nanme of) the user

office C §F1FBn%F @haamgnandi onaddpessh whéchrans ittt ohamgelde abér ni nal

of the use C and concern s ent s ric acgid 2 t he user
office C WIE'S %gl%e SUPPTT R TS Lﬁb"IePrJtcr A5t g‘&c?’okf‘ﬁee'ﬂ?gcharge
source A, b@eﬂhiﬁlbhﬁt'?@ifﬁﬁéy QuAttbmd T TR Ib%ndagp@a%anaeeor&ﬁge{éb' y, the

system according to the invention further conprises means storing
i nf or mat i oWS®R ITHEOTHBTE ket m@lmrtaralyanrd:g@g):eurednsornespehémngntgot he
carri efo un‘1:l 1B accol di n(g to at | east one condition selected fromlocations

22 of dl%%:hrél‘ ge FBUre LA T he user office C, an ampunt

Means for retrieving information in the system
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



of spent sulfuric acid to be transported, and the necessity for _
measur enment and adj ustment of the concentration of spent sulfuric acid.
When the carrier unit Bis selected, a 5 condition other than the
conditions, for exanple, the transpor%zatlon cost, the structure and the
characteristics of the material of the carrier unit B may be added.
Incidentally, the "information on the carrier unit B" is not particularly
limted. The "information on the carrier unit 10 B" is, for exanple, a

cont ol St gkl oe f@odhir AT e N ta hh“ugg.%uetegﬁ e2BNhn %{.Hﬁtc aci d,
whi ch can be transporte at a tine, or a faci

concent r at pfnspereasurleheric acidonoehs ratdrapoadiads; ma thbenéaéQSEtyunl t B
has, and whether or not the carrier unit B has a special 15 structure and a

speci al maf 8F iMAASUhTR e APFopdite Bient ofhthe gongantmtian gfeshert t he
speci al maLgyF@li éﬂ%@}hevﬁ%{ e s B *ﬁ%itass&%c'saet Ut ywe or a

special material. Furt I n systemaccordi ngt inVention, nore

pr ef er @bl ycondit baenttised f tiag e dodmd DF TG ,Orfdliﬁr‘@gwﬁm& e unit is
connected to term nals of nmanagers.of the carrier units B through t he

net wor k anBEMREPYRYATHARIMNSCADY - thhen SiFructhge iiﬂﬂotlhﬁt‘FW@ht@Fm%Wtat i on
of - spent S&ffgiéq?flf%xdléf 5Pethé %ﬂ%r q{n rrana el oc{ &1e sel ected

carrier unit rmati on on the nane an ress vach of the 25

di schar ge Fociidenthing, the 0safofhhteén Gn itﬁeadﬁ)ﬁﬂieﬁfurﬁﬂ.elﬁt" i§yldwric acid
to be transported, the necessity for concentration nmeasurenment and

concentr atPW%%%%ﬂWe%peﬁbes URgyea taidnd on thaspartaer omidost | ‘
LranSHgr o 9, Yabeeatihiry A0H:REPPELAL £, ool TSt Lt A e 30
on transp@} ahiabwit %&eﬁpeﬁwéﬂﬂ@ﬂﬁh@iﬁ; whdich 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”.



Further, the "manager of the carrier unit B" is not particularly limted.
Any person nay be enployed as the nanager, as |ong as he manages the
carrier unit B. Usually, an owner of %ge carrier unit Bis cited as the
"manager of 5 the carrier unit BO thotgh the "manager of the carrier unit
B'" is not limted to him The invention provides a conputer-readabl e
recording nediumfor recording a programfor causing a conputer to
perform (a) the function of receiving information on spent 10 sulfuric

aci d, whi chrdscd@naHe M afng@P UFe Rl B Jddie s shajgie source A,
(b) the function of storing the information on the spent sulturic acid,
(c) the furmsitgwwdfarlyeddiniitegl.coadyt pensenwhiaghbar empilagedi thsedh&ér om t he

terminal of the user office gand concern spent sulfuric acid that the 15
user of fi c&8EAHFHedStPHE HLPH FRYAHT H-1 Sj)g‘rtqi@nf BRiti Bn dfsuaddifd evi ng

i nf or mat i onuy, Weinelt BECtReatabeast RAIE B1d N 0 R y
perform ng tnhe function ?c)‘?l fromthe | n%olr‘k%la%%&;n%gtﬂotgé]ed r%y eéflfgrér:‘:i ng the
functi of (he gadriey unite B'unthboghothd rarmmddr of the d¢cafoiemtundry, which
is 20 obtained as a result of retrieval perfornmed by performng the
function (&, o e B PHalt %P fhe di scharge source A, to which the
information is ppRsenteont fHY o Jial - Qf user f.ice, from
which retrieval conditions ar eﬂ:cl’ n%%?gadwé@'%r%eﬁ é:%a qteg)elef %Zecro(ei{c:l&lrn i ng

medi um accaediing fort mecordingt soprbyrameforecandsinyhar eempatprogoam f or
causi ng the conFluter to perform(h) the function of transmtting

i nf or mat i oReEACEPahpotiati M bkon hFegaivime infiormadiare ony 6PeR%al of
the mapgge,9kut-he C ak ki |4 rogr n rovi ded
o Usors by ar S AErF VESETE! Lt e fha SOl BB EORRIET b 08

sem conductidschanrgeysource 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,



24 which serve as a recording nediumincorporated into the

spent-sul furic-acid informati on managenent unit according to the

i nvention. Furthernore, the programcan tentatively or 5 permanently be
stored in recording nedia, such as a fl2dppy (a registered trade mark)

di sk, a CD-ROM (Conpact Di sk-Read Only Menory), an MO (Magneto optical)
disk, a DVD (Digital Versatile Disc), a magnetic disk, and a sem conductor
menory, and also can be provided as package software. 10 Furthernore, the

program can,. b.e transferred to th ent_sul furic aci formation
managenent IR 201 %i 3% & &9 ?ﬂﬁ?éﬁ%‘ﬁ“ f%’b‘fﬂ?%‘@%ﬁ%d&r W4 e by
wirel ess trﬁ;]s&gdlsaulﬁﬁtﬁﬂadﬁ lﬂmlwlﬂanééﬁnﬁ@w&m 'a?cécr@dh%{gerred by

wire or wireless through a network, such as a local area 15 network, and
the Internetq the thweggden.sul furic acid information management unit

according to the 'n ntion, erein the programis stqQred in an
i ncorporated har cfludﬁ mﬂrFecgp‘&l R&oﬁé:d’f’hr‘ﬁar”eft&nrt@dutvﬁiynqrhe pr esent

speci fi gat ig¥inisheh ry%@ g@as&sat lhnféeer:agnal he@iat NS3én @9'@ £1ihy Ur t her,
in the present specification, the functions describing the programprovi ded

in a recordlmg‘emmﬂmda’yr@@e npmrﬁ)ordlmk,clar CheROYi Cadmyact Diwk-Redet Of
descriptio or_.individually even

ther b erformed in parall el
when not 8) ré’ﬁr'oﬁﬁl %al @ﬁ ?etQSOPﬁlﬁégbr@%ﬂEe iRYP L HFHS 7 or
recycling Sﬁe‘%@atfl@ bisdF, AGh4hRCCE Hing tha%eséﬂrsgﬁagﬁgottﬁngl , at _one

of the discharge source office A the carrier unit user office
C, neasur emadt adfsccoapeber arbundefl syseplackualdeusiof twatcied and/ or

: concenﬁéation adJFust ment of the spent sulfuric 30 acid is perforned by
bei ng AP xed wit hFAEtPeERPTEnetRe RYAPEEBnCan be transferred to the

spent sulfuric acid information management unit according to
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 management 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 present specification, the functions
describing the program provided in a recording medium may be
.performedchronologically511theordercﬂfdescriptionthereof,
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



peroxi de solution and water. Further, preferably, the 25 concentration
adjustnent is perforned according to a result of neasurenent of the
concentration of spent sulfuric acid waste liquid, and the concentration
of the sulfuric acid waste liquid is neasured after the concentration
adjustnment is 5 perforned. Means for neasuring the concentration of
sulfuric acid waste liquid or of sulfuric acid waste liquid mxed with at
| east one of hydrogen peroxide solution and water to thereby perform

concent r at icomcadi tusttient aigusthendr i & @i BFddndd apebiranmgdto HOWRMS[ 1t t he
followng neans are cited. That is, at |east one kind of nmeans for
measuri ng &% BeAsErePenitnaExthe papgerbrapion 0o fi supiie wuldiuza jagrid
titration, yaRaass{Qk; ' ' re.cont according tg a Karl

Fi scher's nethod%&%#daﬁg?H?ggggﬁgégggﬁ%%ggﬁgfgk@é“ﬁ@ﬁ?ﬂﬁ%gﬁéaHﬁﬁ??’neans
15 for neadugudg dlst measniredVaresr FhaNeonPentRATYbLNEd3RSURARCEs MEANS

for measuri % specific gravity (or density), neans for nmeasuring
Vi scosi?y, PREZRLI™ES neasuri ng pH, and neans for perform ng potentionetric

titration i s use he.concentration of spent sulfuric acid can be
measured. 20 Amﬁgaﬁgefsép%g%g %lﬁ 90’?79? I I\ﬁeé\%d:&qﬁopno?k e ACiSheed
and accur aegstantlidbed pr OF dud feird@ abid WBSSH 1 NghidSiE Wity ard
handling ability, the neans for measuring a refraciive 1 ndex, ghe nmeans

for measur LRgSEgre OfchyAregen perexide molutdomand wa ngr [d, thheebgans f or
or measuri ng absor bance are

i ' 25 ang_th f
more pr of cbabt orh antBESat fan Pl L EaBREche  SPFCPARERCHTBRERL oy be

perforred perpoymede Gfowdierdi ER8FNY AAHSFReAns HHREIPLEN H{RAN SSul furic
acid is discharged, the carrier unit B transporting the spent siffuric

acid, and #heafsid copfkird ©f means for measuring a refractive index,

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



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 concggtration adj ustnment is needed is
obtained by performng the concentration nmeasurenent in this way. Wen
concentration adjustnent is perforned, an index for 5 determning a m Xxing
wei ght ratio when the sulfuric acid waste liquid is mxed with hydrogen
peroxi de solution and/or water 1is obtained. The invention ains at

enhanci ng toxe sadfleday3hugneht! Mdes UEbH! §Gagh flg\#RbEnbEGYEBY M Xing It he

spent sulfuric acid 0 waste liquid with at | east one of hydrogen peroxide

sol uti on amdngendratiieer edjgstwephrits teeded|isrobthd neldchp paetoainifigxi Ng
eroxi de solution and/or water,

sul furic acid waste liqui.d with hydrogen .
and to a n&bﬁo&oweé‘dﬁrg’iﬁoﬁgmﬁﬁé“¥8ﬂegﬁt rlg‘t ithds ¥a¥speWReRul furic acid

vaste |1 quicdnc@ntrAtasa! suudtticht] 4e- plortriacs L0f 1adelsELRO the
concentration of spent sulfuric acid waste |1 qui 3 to a predeterm ned val ue
are a net hdetefrmigdinggp maxtogsteingh ttratns whzer thelsul¥E varicpseideaght) of
hydr ogen eroxide solutjon and/or water to spent_sulfuric acid waste

|i qui d, anglguﬂrgth%&‘ld?edaﬂaFHgt‘iﬁir&%P@F%é‘& sAduhion pad/xr vatere or

wei ght) of ;hydipegseneRer oxi de solution and/or water to spent sulfuric acid
waste liquid according to a result of the nmeasurenent of the
concentration. Froenimentiswaiins af emusalding abiet saaliedt el dalcrethget hod is

more preferable. Further, regarding the order of mxing, fromthe
vi ewpoi nt 5BLERTigiatd wagte Jigydd By drbrimg cthe spertsulfprdcagrddwast e

e 1 e BOET e it Lo Dl o B SRR e b TS
i s the necasdatefrar Thereds ngparticular limit to the order 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“waste 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 tq a result of the measurement
of the concentration, there is the necessity{for increasing
_the concentration of sulfuric acid waste liguid, sulfuric
30 anhydride or fuming sulfuric acid may be added therefo.

- Further, preferably, the mixing weight ratio is determined



the concentration of sulfuric acid waste liquid, sulfuric 30 anhydride or
fumng sulfuric acid may be added thereto. Further, preferably, the m xing
weight ratio is determ ned 27 so as tg adj ust the concentration to a val ue
needed at the wuser office. The hydrog h per oxi de solution to be used for
the concentration adjustnent is not particularly limted, as long as the
hydr ogen peroxi de solution is oxidative. The 5 quality grade of the

hydr ogen peroxi de solution my be adjusted to that required at the user

of fice. Thum aheo G43hbtYyrHeasen&inther hyAregen RerexXife a9 Ut %ﬂg”ay be
a

either a low |level grade for industrial use, or may be a high grade .for
reagent or usieaceEbiace. i riths tyyfinggen perdixddebeveutient tones @ eokr ati on

adj ust nent t he ditjon _af. hydrogen peroxide and/or water (if
necessary, CPCORCRRTY %W%F%GP%"‘&&%&S Q9% parEigHpealy deimktedinihg

sul furic agiofgmay PRe2AYREbIBRY pBEoREAEOLBE a ivble flischarge
source A, thegcarrier ugit E aﬁd ?he user oFfaLibcnea%Sg(%?dg}(ttlgrghatﬁléely, at
two or #orquefitifegdadehafgthsobydepgehepecaxider svlutioanfayyhBeuser

of fice. The (:onggi tration neasurenent and the concentration ad& ust nent may

be perfor nBgI8F r ‘8t "RAE SEARIpPAcatoFhat usart pEFdRe . pl Heks. Whe the case
that the cgpaentyajidie 6P HARYaEEEE tﬁ%ﬁ?o%ﬂ&e %ﬁ%ﬂo&%%g%eaghgﬁéynt are

performed "at the sane place, a resSu e concentra n neasurenent is
directly santow dewvedograderfbi aimdul tusia®niseappal RhiiSbe (S uliGHr headgi d waste
l'iquid tan*g concentration adjustnment liquid, a concentration adjustnent

liquid stoFPRgFPAgRIt /7 SEeGEroRIFeRAYSHEY di88ppl y punp, a bl endi ng tank,
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addition of hydrogen peroxide and/or water (if necessary,
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
adjuétment 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
‘liqUid, a concentration adjustment liquid storing tank, an

25 adjustment liquid supply pump, a blending tank, a
concentration measuring apparatus provided in the blending
tank and so forth) in the form of a signal. Thus, the
concentration can automatically be adjusted to a
predetermined value. On the other hand, in the case that the

30 concentration measurement and the concentration adjustment

are performed at different places, a result of the



concentration can automatically be adjusted to a predeterm ned value. On
the other hand, in the case that the 30 concentrati on neasurenent and the
concentration adjustnment are perforned at different places, a result of
the 28 concentration adjustnment can béStransnmitted to the next step by
vari ous neans, such as orality, telephones, mails, and the Internet. It is
judged at a place, to which the result of the neasurenent is transmtted,
according to the transmtted 5 result whether spent sulfuric acid is used

wi t hout chanpgg, . . [ ' nent.ls.perfornmed. en the
concentration f&}%‘%&%‘t 8?2&%@&%%& rréé%l %?hggé%ﬁ%%ﬁ‘%?%tgf’oﬁﬁe&b?}ﬁgts Rt 1iquid
i s added i bysuahiausaeads ,t Suchial Braldesi, resh e SEANt Kalinan, ak@ the

above-nmentioned. Incidentally, in the 10 concentration adjustnment tank, the
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the concenyfalion,fly @@jEPFPé%EHE%%EEP §§%d iﬁ? Sjag%gggﬁget %ghgnghe

val ue after the concentrafion ad] ustnient

above- n@nt resed tCRheenefaspONt aslh LSt Bt adyd tIe usaddivh kABLRS cR¥dgagen
peroxide and/or water (if necessary, concentrated sulfuric acid; sulfuric
anhydri de 8F fth&i fFgncebtratienaafldushpeps dddpdyrfoomedl f When adiel wast e

liquid may cned_at. a one.of the dischafge source A .the carrier
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preferably, the-systemhas a concentration ust nent appar at us ?sul furic
aci d wast eCPRgaRETAEARD . @9nzleave smephiadpdst Mentiddnduwld,y .a oondent rati on
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apparatus may be installed so as to check whether the
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 office.
However, preferably, the system has a concentz_:ationA
adjustment apparatus (sulfuric 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



in the blending tank and so forth). The concentration adjustnment apparatus
Is not particularly limted. However, in the case where concentration

adj ust mrent apparatus is 30 perfornmed at the office A or C, preferably, the
concentration adjustnment apparatus is2bf the installation type. In the
case 29 where concentration adjustnent apparatus is perfornmed at the
carrier unit B, preferably, the concentration adjustnent apparatus is a
tank of a tank truck. The blending tank may be any tank, as long as this

tank is en 'e-%% &8ndé .{.‘EP%H’&A élrs]u%tt% %tsél%]%%rgt\t?u@gls 2855 £ Lis0u Gyaavi ng

under gone t concen I'on adjust COI’I’OSI on-r esi stance

agai nst SUbEu_rﬁdl@ra@hcitaBd pydiregep1per exedeosebbtravionPrafiasdhbyt for
instance, quartz glass is used as the material of such a blending tank.
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a conceftr gtbee adidairienhchuqwhdtst PikAgat aaklﬁgruﬁa@fgaﬁe ggacentration
adj ustnment liquid, such as hydrogen peroxi de 15 solution and water, and a

adj ust ment Cpnqan@rgmppnya@mu@tm@nt Applta ﬁgowu@hrroqmpd Fﬁéﬂ—étéﬂcﬁny
mat eri al f each of th %e I.I uid tank, the
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supply tanfirefsrhBlg, 3or PRsPRASE ] ?uaﬁ@?l@& €8N Q8-tRSatapeqiagai nst
sul furic acid and hydrogen peroxide solution, simlarly as the material - of

t he bl endi a§ sucinlka blendhiag, tankankEusiler aprefegeidy .pbhp bhdndidgaphr agm
DuTP, ok SRS TR il e b oBRena ey oditber ez T
' nvent i on, s@nrafdbldANPLat£€ALRAN so as to supply spent sulfuric 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



ot her than the neasurenent and/or the adjustnment of the concentration of
the spent sulfuric acid may be perfornmed at |east at one of the discharge
source A, the carrier unit B, and the_user office C. The additional
treatment, which will 30 be described #h detaj | below, is, for exanple, a
treatment of concentrating sulfuric acid contained in the spent 30
sulfuric acid, a treatnent of renoving ingredients other than sulfuric
acid, which are contained in the spent sulfuric acid, or a treatnent of
addi ng anotiprrdri@s 861 8Nta OFELEMENER £ Aol d Ulds- et /B 6L ikRagioNt &1 ned
in the spent sulfuric acid, 5 thereto. The tTeatnent of renoving

i ngr edi ent sswWitfivarict &ahd, shlithrame eohtlatnaddinedeispdritesspeatisualctiari ¢ aci d
is cited as_ ex lifying the_additional treatment. Specifically, spent
sulfuric adldSdtEbRSIERG P SRALRS AN DAT Hindie GreTHoehern thiagt the
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nmetal ions can be cited as exenplifying the treabment: o renovi ng”’

i ngredi &nt $hetedo .t han sul furic acid. A treatnent of using ani on-exchange

menbr ane and segﬁrating metal ions froma_ solution, which contains acid 15
and metal, by utiPPzFRE2EmMeBhceht Fareingi jreredtentshathest hen as a

driving fOokegehesthateiicddilinen 1#0ehe! Spefif! JEfledi L upion (i Alyshs 19
cited as exenplifying the treatnent of T na I'ng e nmetal” rons (see
Japanese PaseskempppEydnyi ohePadditadhed teédtebrn. NGpdSiOQRPE6), Many 20
docunents and Eatents concerni ng menbrane for performng diffusion
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practical 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 and useful. Treatnents of renoving excessive hydrogen peroxide solution
fromspent sulfuric acid containing the hydrogen peroxide solution so as
to obtain a predeterm ned concentratio€ of a hydrogen peroxide solution are
cited as 30 exenplifying the treatnen removi ng ingredients other than-
sul furic acid contained in the spent sulfuric acid. Mre 31 specifically,
a treatnent of deconposi ng hydrogen peroxide by sinmultaneously supplying
hydrogen to a hydrogen peroxide deconposing catalyst (see Japanese Patent

Appl i cati or e%a@msqayona%éa&?&& o]ng)@%% . quggﬂo%?w 5@&%%%3?; t a .

deconposi ng hydrogen péroxi de by letting waste osée
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and the sulfurous acid to react with each other thereby to
decompose hydrogen peroxide and to produce sulfuric acid, and
preventing sulfurous acid by detecting the sulfurous acid
from excessively being added thereto, and then eliminating
15 residual sulfurous acid by aerating the spent sulfuric acid
after the introduction of the sulfurous 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 1iguid is added), is so0ld, and a case that the spent

sulfuric acid, to which concentration adjustment liquid is



case that a result of nmeasuring the concentration is 25 transmtted to a
purchaser w thout changing the spent sulfuric acid, a case that the spent
sul furic acid, to which concentration adjustnent |iquid, such as hydrogen
peroxi de solution and/or water, is adted (incidentally, the concentration
thereof is indefinite after the concentration 30 adjustnent liquid is
added) , is sold, and a case that the spent sulfuric acid, to which
concentration adjustment liquid is 32 added, is sold by adjusting the

concentrat hﬁﬂehheigoéoi&)e@;{( S RARLE N IRA c\éﬁlldé?lt@a'%ci e%h%'r'g\s'f ttBe vaI ue of

the concentration is ch ed)”. Wien the spent sulfuric aci
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sales. Alternativel the spent sulfuric acid may be _sold according to a
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the spent BaYfBeigokdi ACCOriing Hast steful heopubhe sepnepRErakioncontent. A
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may be provided thereto again. Mire ecifically, circulation of the
recycl i ng, Ch#Red- | hakplesantdry B m%n%xiﬁ?ees@?mﬁﬂ@{ﬂﬁ-%harge Sour ce

o 0Lt e SRl o BRSO SRR ach LT
nunber, - 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 (=
Discharge Source A —= uarrler aunit B — User Office C')n
(in the expression, "n" designates a natural number,
preferably, a natural number ranging from 1 to 7, and
incidentally, in the case that "n” is equal to or larger than
25 2, A', B, and C', which correspond to a different value of
"n", may be either the same as or differ from A, B, and C,
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



preferably, a natural nunmber ranging from1l 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 sane as or
differ fromA, B, and C, respectively331he system for recycling spent

sul furic acid according to the invention may have the foll ow ng system
node. That 30 is, the systemcited herein has a spent sulfuric acid

i nformation managenent unit connected to a termnal of the 33 discharge
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result of retrieval performed by the neans , to the term nal of the
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for transmtting to the termnal of the selected carrier unit B
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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. 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



t he enbodi nents, however, the invention is not limted thereto. For
conparison, a flow of a conventional treatnent of 25 spent sulfuric acid
is illustrated in Figs. 1A 1B, 2, and 3. For exanple, spent sulfuric acid
di scharged froma seniconductor officé*and a plant is sonetines subjected
to a wastewater treatnent together with other al kaline/acidic |[|eaning
liquid, as showmn in Fig. A Then, acidic or alkaline 30 neutralizer and
vari ous wastewater treatnment agents are applied thereto. Thereafter, the

spent S“'f?H%ﬁg%@ghéﬁgﬁ%Q%W@%&é5585ﬁ$§&&%§t%ﬁr@ﬁgrshﬁggﬁluﬁ% Ligh as

Il lustrate someti mes, te sulturic waste Tiquid is

col | ected. iFh@igol iBCt €6médt Dk €l, | Sn 1 ivagied Afl el twaltie driquid iaci d),
and then subjected to a wastewater treatnent. 5 Furthernore, as illustrated
in Fig. 2, cojdected-r uFhe cadilgctradst Hpiqdisuislizpasnp aetkrkedisesr to a
speci ali ze r SO a uhj o,refi I Mor e
specificalqffpggggﬁ'cépﬁegﬁgg,gggg%gggélFar%cgggﬁgaﬁgggéE%ﬁgéﬁﬁétrs
transpost etruatheffodtest A8CE11 @8 raetd Vs i d 0 B WiRnt BhiFwenc keedspent
sulfuric acid waste liquid is subjected to refinenent and recovery
treat nent swastg Riggadséal sopehimes taken epwWerspend sperdnpldzgdi d waste
quid i s ysedeaso mieni alssoledasts sufutis acldand alyn. For examl e,
as illustPated R Fi Q. 3??03 ““%he Spent sul furic adi TS onet ries 15
subj ect ed kpediFebhneyenirtepatseNbct8da peae- sGaFerpbagtia wadte
subsequently, transported a |long distance and delivered to a user. As

i |l ustratedignifliig tagasporspedta tongdistanded and dedmstdnast toybpigered to a

o SRS el Shdit SR BT st TR R R hE R ol
refinement 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



Furthernore, as illustrated in Fig. 3(e), spent sulfuric acid is sonetines
di scarded after subjected to a wastewater treatnent in a |arge-scale
plant. Figs. 4A to 4Cillustrate a node of a systemfor 25 recycling spent
sul furic acid according to the inventi®h. In this node, neasurement of the
concentration of spent sulfuric acid is perforned 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. 40). respectivel illustrated in Figs., 4A and 4B,
nfor mat | oferun TSR IR ACEAGEE Y g RRERRE el Rahaik trAneRe Leed
concent r at it@n the usarsoEkied cto the user office C. Fig. 5 illustrates

anot her node of the systemfor illustrating spent sulfuric acid according

to the inventionFigs pnithisteabedi aratherhwodencEnthat spaten Spent

| furi iq i Lust ed i ng t | t_.of t qf t
Sulfuric adrdsTzRtaBRTeTe aRITuRde' B fu it o FF A £A%ENs 2o Pt e
nMeasur esrentrnOfhi H entAEaRhat tR8 YnsdifitaSibd Ve Spe€isthif ey henged at

t he di scharge source A Then, adjustment 10 of the concentration of spent
sul furi c adsdadjugsefloanedrdingotdi agresudtr efuneasfirementreasuspasht of the

concentratio Subseguen . recycl ed | furic, acid, whose cancentration

has been aa}lgg_{%&? fet 'roy%é’dﬁﬁééfﬂr&'@ili@'b?_sallg]dﬁ‘?@t i (B) PR (O of
Fig. 5 theig iss gheWeaBurannté tﬁ@@&%éﬂf%&?o%@ﬁﬁﬂ%nﬂ% _
concentration adjustment based thereon are perforned by the user I nst ead
of the di sstaddes peufecongdd atRlra dbscharge woanmew A of THen caddeatmahiton of

spent qulfrlef uyﬁ acid is conducted at the carrier unit B. Aresult _of the
measur 8hen?ti Eher SARAPRERYTIN e TR BUFREriCeic¥d nhy Performed

according to aresult of the measurement 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

aclid 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.



20 performthe concentration adjustnment according to a result of the
nmeasurenment thereof transmtted thereto (see (B) of Fig. 5. A nore
specific node of the systemfor recycling spent sulfuric acid according to
the invention is illustrated in 25 Fi3g 6. In this node, spent sulfuric
acid, which is collected froma sem conductor plant and contains a hydrogen
peroxide solution, is recycled as a m xture solution of sulfuric acid and
hydr ogen peroxi de solution at a cathode-ray tube plant. Mre specifically,
at the sem _cond | furic,.30_acid containing hydrogen

chor | ant gent S ) .
peroxi de sol‘u gn Fagngﬁgtég ZEVIRLPRLRFc SRLEVRYEr BGEH BEASREGE sol ution
wasted | i qyedolkd db' Jo18B10R wdih &ﬁh%liadsgigb%fﬁeéksﬂ q stdddd 1, ac! d

hydrogen peroxide solution waste liquid Is collected and stored in a

sul furi c aei subiwribg e igdiwdraieers peubkbde \saslhet 1omquad teahkquidthakk truck
. 1s used as._the c%rrigﬂ%uni B. Thus, the sulfuric 5 acid hydrogen peroxide

sol ution \A&S‘E%‘“ﬂ qur %uFtPer‘?s"pB}r‘?é’tﬁ‘rrti&ﬁ'iﬁ%i*égt-hoa'@u?aytki%yﬁél PrdGit board
plant. & odl bydPogedhtMitlacbol 1f1bAWad L0k diP NY ERAREPEAELRUIfUT i C

acid hydrogen peroxide solution waste [iquid fromthe sem conductor plant
and sel | s tthetbeldarhaiaaray tydeogenrcui@ peaodipkasol utitorhaastembi,quid to
the cathode-ray tube . circuit board plant in addition to transportation of

the sul fuPPcP¥ery AT dFBgehapk, brige Ry RYEFhawet Ehei ULEUrpe aghd
t hode-ra I LUl L s , | f the t ted
cathoae-r aﬁ?rgilg efi! f)%il:'g%?.ggaggl&){:%ﬂ dééf%(:%%?&rf{‘bﬂnthg e transporte

sul furic ac ste | S nmeasure hydrogen per oxi de sol ution
and wat er aemiaddédctberplantwaed sekled:hd hsislfebiéuatLd ary@regsh ai ni ng
hydrogen peroxide solution at a predetermned mxing ratio i s produced.
Ther eat® er Perpxide selinfttoncvaste Lik@yid dro pdes i ggthode-ray tube

circuit board plant in addition to transportation of the
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.



photoresist filmand used as peeling liquid for copper foils. 20
Incidental ly, a hydrogen peroxi de solution used for concentration

adj ust mrent may be a used hydrogen peroxide solution.. Further, Fig. 6
illustrates a case where the system foP? recycling spent sul furic acid
according to the invention is 25 successively and repeatedly used tw ce.
That is, sulfuric acid hydrogen peroxide waste |iquid discharged at the
sem conductor plant is recycled at a chem cal plant according to the
recycling S I CH t i.oyenti.on...Mor.eaver, sulfuric acid

hydr ogen p§¥b$§g§ﬁg%fﬁﬁ1g%em§§%g§IFq%i%ogblﬁﬁﬁgﬁgP'?g“at t he chem cal plant
is recycled at tFég.catihadetirayesiendid epilciFaal fodt IH a h@ChslEHA |y, in
Fig. 37 6, details of the steps are not illustrated. Fig. 7 illustrates a

nore speci fECYFId@DFPED htHdd G acidey cl igrispeatdes Wpent suddudid n this
mode, spent; SW ikt &n 1aCH ' s collected fraoma sen conductor office
or plant 5 an c‘gﬁ%gﬁlﬁ% %‘3’@%&0‘%%%‘95&%6&5 ee"%:'ocfcm‘ilbc%t,oﬁ’ g%%égﬁc‘?]éé’

utilizedl atnidheocnadliedehyayoyuhepaeauiast 8bnngiohli ¢ ebcoyBhant aga peel i ng
liquid for photoresist film Mre specifically, at the sém conductor

pl ant, speitiddeedr pé hbpdcatbadarArvigtuhgdmeygefiapénvindeosblivei on ,
(desi gnate 1Q.s C | ¢id. hydr oge er oxi.d olution wasted liquid in
&&%ﬁt as é%iéggrg% %%%dggg PQB??E??%Sgciﬂiﬂydﬁﬁﬁgh per oxi de

Fig. 7, a er eun
sol ution wepkeikiguldy) dtstk@kbrsedaand ot Ptk | Bpedt ST & 86k
hydr ogen peroxi de solution waste liquid tank. A tank truck 1's used as the

carri er unffhBaiming hygeogen fpeyexide aspHuhidn ofdes pgnakedeasol uti on wast e

l'i qui dyd d h hode- be ci it board_pl . At th
time, " CWREREEF e blRetet Bethiy it el bblon Westine 1iduiadigrie. ©

7,_and hereunder abbreviated as "sulfuric acid 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



hydr ogen peroxi de solution waste |liquid fromthe sem conductor plant and
sells the sulfuric acid hydrogen 20 peroxide solution waste liquid to the
.cathode-ray tube circuit board pl ant %ﬁ addition to transportation of the
sul furic acid hydrogen peroxide sol uti waste liquid. At the cathode-ray
tube circuit board plant, the concentration of the transported sulfuric
acid waste liquid is neasured. 25 Then, one nore of hydrogen peroxide
solution and/or water is added thereto in such a way as to have a desired

concent ! al idfhcentiti okl endhk dnBgn b B U3cA Rydiogen perexige sol ution

at a predetermned mxing fatio is produced in a blending
Ther eaf t er sotllwitd.onul furi c aC|d I's used for peeling 30 photoresist film and
ncidentally, a hydrogen per oxi de

used as peeling |iquid er foils

sol ution used fo&thQuﬁ ﬁE%ﬁ$ éﬁ?(ﬂﬁeﬁﬁQ%ﬁ#ﬁﬂnsqﬁﬁPqu A3 BPAFdEGen

per oxi de %ﬂl%hu%nmoﬁee1guahu3¥aﬁéa@et8ft seyek §eé§&§5r3§a§ﬁhd obtai ned
in this node is equivalent to that of pee |ng concentration
sul furi& adildwhgdnogenrpéionisiel Sotitt iaerid hydrogen|papoxi)ddisbhattion

pur chased fqr eelln of f _photoresist filmby the cathode-ray tube

manuf act ur A&t gFPI&é 69)pPéﬁPeFFBnPHrﬁﬁéﬁéﬁngoﬁaR@P11¢ﬁ|§f5an contribute

o Sffect pupeuibli 2t 0 o) RS LBUL ko LGRS Sl loPE 1D

recycling ereo to reduce ng co
t ube manuf act piang 6ibince medptbne. mik&b. Srhi® & iddnwtimies ©sot her node
of the nmethod for recycling spent sulfuric acid according to the

i nventi on. etFRCERVE '%ﬁ)’d]elzaéﬂj%Pﬁe?ﬁe’M kg acidvagte gddsiuisuibyuric 15,
aci d by, addLpge 9gg OtndPL&e Und Y FUEHAG X2 utih" coBRIGRM cHBY o
?s per of ned accordi ng

according t eto
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



result of neasurenent of concentration of spent sulfuric acid waste

| iquid. Mire specifically, as illustrated in Fig. 8A, the neasurenent of
t he concentration of spent sulfuric acid 20 waste liquid is perfornmed at
the di scharge source A Then, adjustnm%t of concentration of spent
sulfuric acid by adding one or nore of hydrogen peroxi de solution and/or
wat er according thereto is perfornmed according to a result of the

measur enent . Subsequently, recycled sul furic acid, whose 25 concentration

i s adjusted rovi.de t he user o usj ng the carrler unit B
Fig. BCil Iduqs rrlar émg% §SeopﬂF su oﬁée{i{l?aﬁ‘?%%“ 2t et apygitted
concentr at i@ Y wslFeRlr £ idec @ di @ﬁetHgéﬁtQfﬁieep@r&99n§ér?8r&he user
office Cinstead of the discharge source office A Further, the follow ng

30 process ancendngdifopr mddusthenti by «né@snmewmtoxofmam ofcdnyt:h:mntgeat i on of
uni A result of the

spent sulfurlc id i erfor at the 39 rier

neasur enent?§% so%ngﬁiifl?éﬁn gE? RE T Wﬁofglég ?Heauﬁﬁulﬁ fQfcdbe may
perforng cCaRGRMrefeheN oddithal ALt -A¢9bRd (QBR #4 gMiR)of hydrogen

per oxi de sol ution and/or water according to a resqu of 't'he 5 measur enent
~of the concentration (see Fig. 8B). | NDUSTRI AL APPLI CABI LI TY According to

the i nventi ded _val ue of spent sulfuric acid discharged froma
certain ofF%@@S%gIgﬂhEREE%CAféLJWH effective utilization of the spent
sulfuric acid isapeopRiRg 0¥ aﬂel 89v8hti 68Sta Rngd&éawgiﬁgeafpsggﬁde
and/or water to the spent sulfuric acrd. Mreover, according e

i nventi on, suliéngicsaabd pdischatged nbo®s s iogrftarina offrige disf eahansedas to

enhanﬁg the dd %d value of spent. sulfuric acid. Thus, 15 reCécllng t her eof
is al mbat sffectavenytindzpbiani of. theprreptiestifurifearédydfing of

spent 5U|fBEbﬁoﬂghﬁ5§iédd1ng 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.



pronoted. Cut-down of a wastewater treatnent agent for treating spent

sul furic acid, and reduction of anmounts of sludge and wastewater are
enabl ed. Especially, in the case 20 where a di scharge source A and a user
office C belong to the sanme conpany, the sanme group of conpanies, or the
sane group of affiliated conpani es, adv4Rtages of the invention are

dom nantly enhanced. 40 Clains 1. A systemfor recycling spent sulfuric
acid, characterized in that when spent sulfuric acid discharged or

collected at a 5 discharge source A igjLignsported 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 |east at one of the discharge source A the

carrier unit1 B, andyhenusst ebéjce g tQhecyah | Y30 i &qaci d
having 50 to 98 vag%n 2 concent*eﬂiﬁ%1§%f0 of tﬁ%rgﬂl%ﬁ%ﬁcqgg?géaﬁ%fgph,
sai d syst emfadPatt ¥PRRngPeRE PWEIGHisc Rige deghaagad art ephiasied ot ehe

user office dEschAty@ sRERBE- ﬁlﬂié%Maﬁﬁx@ehni)grQﬁéémeﬂf%ig?ﬁ?néndwsfed

connected to said termnals through a network, and conprising: 15 (a)

means for i Afuft PR§Ti AFEYGRatGorf giPrsEeREasiAT f ctheadRgnt( E)llg‘é@r?s a3

storing theisnRagaté@nand/dheadi@itled B st agl dnd Cdr MBAISa{ Qharge

i nputting conditions concernigg spent 20 sulfuric acid to be suppliéd; (d)
n

means for r&PPFeYitg T SATELFON Rihi Bh dsbtdeaamsegasftipart 1 3qrgcle

condi ti ons. bapyt §pchtbysurEansc (£9id fHaemyheo & f of Matd am St ebgledtta3abe

means ) b8 AP 00 LA TLLLLNG, the Tnformation, which is
said system has a terminal of the discharge source A, a terminal
of the user office C, and a spent-sulfuric-acid information
management unit connected to said terminals through a network,
and comprising:

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



25 obtained as a result of retrieval perfornmed by said neans (d), to said
termnal of said discharge source A to which the information is
presented, and/or to said termnal of said user. office, fromwhich
retrieval conditions are inputted; (f) means for storing information on
said carrier unit B; 30 and (g) neans f8f selecting said carrier unit B
according to at Ieast one condition selected fromlocations of said

di scharge source and said user office, an amount of spent sulfuric acid to
41 be tran r e S I U f
Concont 1ot | o o SuBets ST Far foaer e ruy nedERteld 30 STt o

sul furic acid RREBRBF 3 oot ctrging §uléha¥(acﬁt0eril zed in that the
concentrati o of e 3BeBh o SWAhlGoaCHEnt S5 @dIECd G OLALG |
result of measuring the concentration™thereof he system Pécycllng
spent sul furfl@isicild &besrereigzee 1@l dibmtl thehamcactetiatddn oft hl'éte spenitce of
the spent swWuhdhikree aﬂ&da(i'sdadiﬁls@%rde'égbgﬁﬁllﬁd:%r di pOsid &+ GedkhrOig the
measuring the concentration thereof . Amethod for recycling spent

sul furic aciS®PCEREF3c 8 therof-n t hat mhen spent sul furic acid discharged
or collected at a 15 discharge source Ais transported by a carrier unit

B, and used at a_user office C, a concentration of the spent sulfuric acid
i s nmeasur ed *and/ JPeady Bkttt NesASLiRg AR of SHIHETHF serkd geecislinge tA, t he

carrier unitlBimang therusesriebii e Qha%oaﬁ¥%ﬂégﬁofﬂﬁhéﬁéﬁéﬁﬁ 4.0VvEeRYL on
prOV|§%§ a szsten1for recycling spent sulfuric acid, which ains at

provi ding afCiAdust r PRFFERInSHy ARCRFESRY S5t 8m Tkl i fy FRAEUSHRML the

sul furic ackénténtration thereof.

4, A method f_or recycling spent sulfuric acid, characterized
in that when spent sulfuric acid discharged or collected at a
15 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.

20



effectively utilized at a place other than a di scharge source regardl ess
of geographical conditions, and also provides a nethod for recycling waste
sul furic acid, and recycled sulfuric acid. In the system when spent

sul furic acid discharged or collected at a di scharge source Ais
transported by a carrier wunit B, and usé®l 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. The spent sulfuric acid waste |iquid discharged or collected at
the discharge source A is reutilized By°bEiHy mixed with at Ieast one of a
hydr ogen peroxi de sol ution and water.

The present invention provides a system for recycling

spent sulfuric acid, which aims at providing an industrially

5 advantageous system featuring that spent sulfuric acid 1is
effectively utilized at a place other than a discharge source
regardless of geographical conditions, and also provides a
method for recycling waste sulfuric acid, and recycled sulfuric

acid. In the system, when spent sulfuric acid discharged or

10 collected at a discharge source A is transported by a carrier
unit B, and used at a user office ¢, 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. The spent sulfuric acid waste liguid discharged ox

15 collected at the discharge source A is reutilized by being mixed

with at least one of a hydrogen peroxide solution and water.



