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-1 - DESCRIPTION WASTEWATER TREATMENT SYSTEM AND
METHOD OF WASTEWATER TREATMENT 5 Technical Field [0001]
The present invention relates to a wagtewater treatment system for
removing silicon processing waste from silicon processing wastewater
which takes place during grinding, polishing and the like of silicon, and a
10 wastewater treatment metheg 4singthe system. Background Art
[0002] Silicon single crystals are formed into silicon wafers by mechanical
processes: suevas grNdiRyzanEelIting S 18N aneRariple] oD ther case of a
grown rod of the silicon single crystals, the outer surface of the rod is first
WagFouieh drd GatERte el Fods each having such a predetermined length as

to be easily handled. Then, the cut rods are subjected to a slice process
to obtain the 20 wafers. [0003] During the grinding or cutting (silicon

T Precessing)»otthg grown rod of the silicon single crystals, grinding water
such as industrial water, well water, city water or pure water is used.

[ Oheréforeh silipar processimg2hwasteveatarrwhichdakesvplate dutiag the

silicon processing contains a large amount of silicon processing waste
CepASMetdd stfTePowder SISO WhRdr HISBIlIESIY S 25 frotesymgte from

Si/\iastewater is discarded or rguse tgewcf?{l'g:agnecd silicon-praces ﬁ%ng

ASTE hebdS 15 BE Sogar s et hende Lo tares DRIEE

grinding, polishing and the like of silicon, and a

wastewater treatment method using the system.

Background Art

[0002] Silicon single crystals are formed into silicon
wafers by mechanical processes such as grinding and cutting.
For example, in the case of a grown'rod of the silicon
single crystals, the outer surface of the rod is first
ground, and cut into cut rods each having such a
predetermined length as to be easily handled. Then, the
cut rods are subjected to a slice process to obtain the
wafers.

[0003] During the grinding or cutting (silicon processing)
of the grown rod of the silicon single crystals, grinding
water such as industrial water, well water, city water or
pure water is used. Therefore, silicon processing
wastewater which takes place during the silicon processing
contains a large amount of silicon processing waste

constituted of fine powder of silicon. When this silicon
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it is general to perform a filter treatment by use of a wastewater treatment
system including various filters. 5 [0004] As related conventional
technologies, there are disclosed a wastewater treatment method of
injecting a specific acid component into the silicon processing
wastewater as a treatment target to acidify the wastewater and then

piiltering the wasteviater through a.filter, membrape 10 to-suppress thentained

formation of components which clog the filter membrane, and a treatment
s Bystem (@ goseeRatentyDooinments 4 toc3) HP085hRatent Documiritdnce
JP-B-6-69551 Patent Document 2: JP-A-2002-50596 15 Patent
1 Doctingemey 9P-A2005rI1805 Bistlosire of theahvemtorP[0008F Wherk

the amount of silicon processing wastewater as _a treatment target to be
ST ETRT The SRARL MBS0 v G ik Focth or i e
 dignited, oravhen awastewater treatment systemds sepaited, the pperation
of the wastewater treatment system needs to be stopped. However,
d whenthecoperatian ofvtheawastenmterdréatmenh gystein isigtoppéd dora

short or long period and then 25 restarted, a filter membrane might rapidly
s hRdlddGed 6 SoCCHBRITEVEN By tiSe 'O fredfme Sy SRR Bifeidsed in

wPtenLRocuments 110.3.:,3, 10007, The prosentinyenion igs beebe o e
evelopedin view of “such a problem e conventional technology, an

213 ehisct thereakisg prodde asvasiewaterdreatmgnt system: whietkisorane
not easily influenced by an external factor such
to suppress the formation of components which clog the
filter membrane, and a treatment system (e.g., sSee Patent
Documents 1 to 3}.
{00053] Patent Document 1: JP-B-6-69551
Patent Document 2: JP-A-200Z-50586

Patent Document 3: JP-A-2005-21805

Disclosure of the Invention

[0006] When the amount of silicon processing wastewater as
a treatment target to be supplied, the amount of filtered
water to be received, or the like is limited, or when a
wastewater treatment system is repaired, the cperation of
the wastewater treatment system needs to be stopped.
However, when the operation of the wastewalter treatment
system is stopped for a short or long period and then
restarted, a filter membrane might rapidly be clogged on
occasion even by use of treatment systems disclosed in

Patent Documents 1 to 3.
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5 as the limitation of the amount of silicon processing wastewater as a
treatment target to be supplied or the amount of filtered water to be
received or the like, or operation haltzand which can treat the silicon
processing wastewater in a stable state for a long period without 10
causing any rapid clogging of a filter membrane, and to provide a

[ Oggiiwﬁtﬁ%:g%t%%%tm_(fw@gﬁ[:Oiqo%] }IQ § i%\éeé}gogeqffetﬁ% é%?eélg view of

ation e intensive investigations to achievethe above
suRbjedt. Acoerding 4@ the,analysisaf the silicon progessing,15 wasteyvater
in the system in which the filter membrane is rapidly clogged, it has been
ofpend tHatdmastiatelycafter: the ibfectionzof accerben dioside-gas) the pH en
of the silicon processing wastewater having a sufficiently acid state rises

Whth $he YRiME ofSietiralit & 7 RAGTROVER 28 acEEIding fo- theParialysiS oF
adhejratio of metal silicopdn A solid cantent contained jp the siligan ; .,

processing wastewater, it has been found that when the filter membrane
wd$ rapidlyglogged: the sanerntrationrefsnetabsilieonifpthe siticer the

processing wastewater is lower than immediately 25 after the injection of
anthewhriooh dibkidergas. Fomrthese banalysis tesftsOx hbsdhebhfdundr

that when a considerable time elapses before gr%‘ilter, reatment thro%?ggt%-?g

ORETRE HiRGr MBMbrahe, FIiqai Stard ofthé Silicol PrbcasSing Wakts
whanges from the neutrality. tq alkalinity, sq,that colloidal:polymer depesits

are gradually easily formed, even in the case of the silicon 5 processing
camastewatet containingdhe gatlvan didxiwefgaster merbrane, and to
provide a wastewater treatment method.
[C008] The inventors of the present application have made
intensive investigations to achieve the above cbject.
According to the analysis of the silicon processing
wastewater in the system in which the filter membrane is
rapidly clogged, it has been found that immediately after
the injection ¢f a carbon dicoxide gas, the pH of the
silicon processing wastewater having a sufficiently acid
state rises to the vicihity of neutrality (= 7). Morecver,
according to the analysis of the ratio of metal silicon in
a solid content contained in the silicon processing
wastewater, 1t has been found that when the filter membrane
is rapidly clogged, the concentration of metal silicon in
the silicon processing wastewater is lower than immediately
after the injection of the carbon dioxide gas. From these

analysis results, it has been found that when a

considerable time elapses before a filter treatment through
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injected therein. [0009] That is, according to the present invention, a
wastewater treatment system and a wastewater treatment method are
provided as follows. 10 [0010] [1] A wastewater treatment system which
subjects silicon processing wastewater containing silicon processing
waste to a filter treatment, comprising: acid fluid injection means for

injecting an acid fluid into the. silican, processin tewater to obtain raw
“Hfa é\}v%?é? t0 I8P treated %&v%l& g pﬁ% x O%]%NGat ;ewgé‘:‘%\:}v%?enr storage

priheans forfeceiving the Jaw wastewater: filler means.for filtering the raw
wastewater to separate the wastewater into concentrated water having an

a linareased gontent taticc of 4he siliden precegsing wiaste andsfiltered water;
liquid 20 forwarding means for forwarding the raw wastewater from the

gnpsstewaterstcrags Mears t theviftier Hedns® afa Sar&fatidhifobwardmeg:

control means gor;ccéont'néjxc_)us%/n rai:pé?rmitt%%tg rcegrt&lf%[glg hg ){J.Hdgf th§5
PRRfrwastewalerio "4 0 166.5 16 fSrard the- wastewater to the Tilter nieans

: r2xand fordfowarding the concentrated water and/or the filtered water to
the wastewater storage means, when the amount of the raw wastewater

[ ré6éivedrinahe ivgstewater d bn gtarage megnsds delowi avefereénce a
amount or the separated concentrated water and/or filtered water is

WeiovERhe refdien EB Ao S{PB L IS The WFssteWatet tréatmnti&ystem
wSEERIBLe e oLl g conkrcion i e o of
[6010]1 [1] A wastewater freatment system which subjects
silicon processing wastewater containing silicon processing
waste to a filter treatmeni, comprising: acid fluid
injection means for injecting an acid fluid into the
silicon processing wastewater to obtain raw wastewater to
be treated having a pH of 4.0 to 6.5; wastewater storage
means for receiving the raw wastewater; filter means for
filtering the raw wastewalter to separate the wastewater
into concentrated water having an increased content ratio
of the silicon processing waste and filtered water; liguid
forwarding means for forwarding the raw wastewater from the
wastewater storage means to the filter means; and
circulation/forwarding control means for continuously or
intermittently regulating the pH of the raw wastewater to
4.0 to 6.5 to forward the wastewater to the filter means
and for forwarding the concentrated water and/or the

filtered water to the wastewater storage means, when the

amount of the raw wastewater received in the wastewater
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the filter means, the pH of the raw wastewater is regulated to 4.0 to 6.5 to
forward the wastewater to the filter means. [0012] [3] A wastewater
treatment system which subjects 10 silicon processing wastewater
containing silicon processing waste to a filter treatment, comprising: acid
fluid injection means for injecting an acid fluid into the silicon processing
si3siewater o obtain raw wastewater fg be tregted having a.pH of 4910 . g
SAvastewater sjtorage 9% feans for recelving‘?ﬁe Faw wastewater: filter
cdpeans for -filteringrbe ranavastewaierdoseparate the wastewater vato
concentrated water having an increased content ratio of the silicon

r¢ifocessing wastenand filtered water; liquid forwarding means for
forwardireg the raw wastewater from the 20 wastewater storage means to

[ 3R Filter htéans' Bd" forivaltdihg re tARTCONEBF mEaRs 48r disERargines Lo

from.a_ flow path, aﬁart or all.of the Jaw Wacstewater r%tajcrigzd in,,at lfai%e

t}{ﬁe ?I%?vvﬁaat r'g‘nt‘gl &F the wastewater §8rab%n mwela%s and” rié)r}ﬁt before

rdhefiltermeans anthihen 1estarting,2% the-forwarding ebther@w f1ows into
wastewater from the wastewater storage means to the filter means, when

thhe foriwaedingeointhe ranewastenatéfeomaiie wastawvatee storage amaist ed
to the - 6 filter means_stops far a predetermined period. 001:(3%/@[ The

£ QydstBwhfr tredtrhBnE SyER addording 16 SR 6re 5Pth Pl fagans -
[dﬁfﬁ?”ﬁ@%acﬂf%&%E&ﬁg%EPOQ953@%%9%3§}§¥Eé]Eﬂﬂlﬁ suhjects

wastéwater treatment system according to anyone of the above [1]t0 [4],
s Whetein thesdicon; processinguasie isfermechhby.griadingdbe optefcessing

periphery
waste to a filter treatment, comprising: acid fluid
injection means for injecting an acid fiuid into the
silicon processing wastewater to obtain raw wastewater to
be treated having a pH of 4.0 to 6.5; wastewater storage
means for receiving the raw wastewater; filter means for
filtering the raw wastewater to separate the wastewater
into concentrated water having an increased content ratio
of the silicon processing waste and filtered water; liguid
forwarding means for forwarding the raw wastewater from the
wastewater storage means to the filter means; and
forwarding restart control means for discharging, from a
flow path, a part or all of the raw wastewater retained in
at least the flow path right after the wastewater storage
means and right before the filter means and then restarting
the forwarding of the raw wastewater from the wastewater

storage means to the filter means, when the forwarding of

the raw wastewater from fthe wastewalter storage means to the
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of a silicon ingot. [0015] [6] A wastewater treatment method which
subjects 10 silicon processing wastewater containing silicon processing
waste to a filter treatment, wherein jh%wgstewater treatment system
according to any one of the above [1] to [5) is used. [0016] The
wastewater treatment system of the present 15 invention is not
remarkably easily, influenced by an external factar such.as,the limitation
2P aBar of e STIGO proCesng WALieNatraca Hdatment target

1 4@ bgsupplied or the ameunt.elthediterad water 49 bedgrcaived orithg to
like, or operation halt, and the system produces an 20 effect that the

asiliconprodessing wiastewvaltér] cambé 3treated ¢ aistatiiestate far dlonigd is
period without causing any rapid clogging of a filter membrane. [0017]
a Thetwadtethafer tfsat®@at method of the present invention is not

kably easily influenced by an 25 external.factor such as the ..
e AT EDES DY A0 £ XA LUl 8008 aing o

aftfreatpenttargetdo e supplied extheagmownof dhe filkeredayater . be
received - 7 or the like, or the operation halt, and the silicon processing

pwastewater can bedraasted inthedstaplegstated fortheieng pérad péthophery
causing any rapid clg%ging of the filter membrane. 5 Brief Description of

thé?‘D‘?&v}/ﬂwﬁgToéiﬂ g. 1 is a conceptual diagram showing one
[ §Fkodiment of 2 wastewaler treatment sustem, of the Present;, supiects

silicon processing wastewater containing silicon processing
waste to a filter ftreatment, wherein the wasiewater
treatment system according to any one of the above [1] to
15} is used.

[0016] The wastewater treatment system of the present
invention 1is not remarkably sasily influenced by an
external factor such as the limitation of the amount of the
silicon prcocessing wastewater as a treatment targef to be
supplied or the amount of the filtered water to be received
or the like, or coperation halt, and the system produces an
effect that the silicon processing wastewater can be
treated in a stable state for a long period without causing
any rapid clogging of a filter membrane.

[0017] The wastewater treatment method of the present
invention is not remarkably easily influenced by an
external factor such as the limitation cf the amount of the
silicon processing wastewafer as the treatment target to be

supplied or the amount of the filtered water to be received
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invention; 10 Fig. 2 is a conceptual diagram showing a part of an
operation state in the embodiment of the wastewater treatment system of
the present invention; and Fig. 3 is_a gonceptual diagram showing a part
of the operation state in the embodiment of the wastewater 15 treatment
system of the present invention. Description of Reference Numerals

o49%%2%&%&"&9%@%%%8%%@1%@@1%% % yeastevialer (ank, s?mcfga%n

dioxide ‘gas injection means, 4: carbon dioxide gas cylinder, 5: flow rate

ool valvey B searianm gioxide, 20 gas:iBjeeting section: 7s 1A0pH sensek
8: level switch, 9, 16: liquid forwarding pump, 11: filter membrane, 12, 13

feand-H4: Hlowpatle switch wakieo s filteredwatentank220dwabteiwateg of
treatment system, 30: circulation/forwarding control means, and 40:

8 nbartiig rSSERP EGRFol means. 25 Best Mode for Carrying out the
Invention [0020] Hereinafter, the best mode for carrying out the - 8
present invention will be described, but it should be understood that the

Bryresemidpvernttioniis ot imited tothe ifelewing embodiment and that the
appropriate alternation, improvement or the like of the following

[ ErhBodirhént-basetss an deaofdiiaplkibviedgeorany pasonrskilled in

the art without departing from the scope of the present invention is
TG et s op ot T8 Brecert TRAHHON L[COBLF BT, s ae Present

; [eonceptual diagram showing one embodiment of a wastewater treatment
system of the present
Fig. 2 is a conceptual diagram showing a part of an

operation state in the embodiment of the wastewater
treatment system of the present invention; and

Fig. 3 is a conceptual diagram showing a part of
the operation state in the embodiment of the wastewater
treatment system of the present invention.
Description of Reference Numerals
[0019] 1: silicon processing machine, 2: wastewater tank,
3: carbon dioxide gas injection means, 4: carbon dioxide
gas cylinder, 5: flow rate control valve, €: carbon dioxide
gas injecting section, 7, 10: pH sensor, 8: level switch, 92,
16: liquid forwarding pump, 11: filter membrane, 12, 13 and
14: flow path switch valve, 15: filtered water tank, 20:
wastewater treatment system, 30: circulation/forwarding

control means, and 40: forwarding restart control means.

Best Mode for Carrying out the Invention

[0020] Hereinafter, the best mode for carrying out the
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10 invention. As shown in Fig. 1, a wastewater treatment system 20 of the
present embodiment includes carbon dioxide gas injection means 3, a
wastewater tank 2, a filter membrane;11, a liquid forwarding pump 9 and
circulation/forwarding control means 30. Hereinafter, the 15 details of the
system will be described with reference to the drawings. [0022] The

prceaégﬁ%_dﬁ%de%%%m&@f means 3is means gapable of jpjecting.an

acid fluid into silicon processing wastewater to prepare raw wastewater to

urhestreatedhaving a 200k o 5hto 6.5vahe silicon precessingiwastewaierhe
is industrial wastewater which is formed by the grinding, cutting,

f pdlishingoorethk diké ot atsiligoh ingetorta ssilidapnwaiel by wise lofersiicormn
. processing machine 1 or the like and which js discharﬁ%fgl. xamples of

LM REETIRG D5 Waterfor tséSn THe phScesSihgHReE siittoh frgbtior thé s ed
odikerfnclyda ndusyial nater. quel water givpuatesandpureaala T arc

charged silicon processing wastewatér - 9 - includes silicon processing
winasie+[0928kLExamplesrefitheaeidtividdo be injesteskiptosthie siicention
processing wastewater include an acid gas such as the carbon dioxide
1 gyabpahd dedadia lighie suehrss B hydFoschidresedid ot Ritké aéiel Above all,

th f. the carpon dioxid is preferable from the.viewpoints  that
(e bhs cabf eadiy e FerMUSE HoNT the Eerd Watdl> Sbined by a fiter

odreaiment and that the filtered water .can he reuseg 10,/0024] The satbos

dioxide gas injection means 3 includes a
invention. As shown in Filg. 1, a wastewater treatment

system 20 of the present embodiment includes carbon dioxide
gas injection means 3, a wastewater tank 2, a filter
membrane 11, a liquid forwarding pump 2 and
circulation/forwarding control means 30. Hereinafter, the
detalls of the system will be described with reference to
the drawings.

[0022] The carbon dioxide gas injection means 3 1s means
capable of injecting an acid fluid into silicon precessing
wastewater to prepare raw wastewater to be treated having a
pH of 5.0 to 6.5. The silicon processing wastewater is
industrial wastewater which is formed by the grinding,
cutting, polishing or the like of a silicon ingot or a
silicon wafer by use of a silicon processing machine 1 or
the like and which is discharged. Examples of processing
water for use in the processing of the silicon ingot cor the
like include industrial water, well water, city water and

pure water. The discharged silicon processing wastewater
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carbon dioxide gas cylinder 4, a flow rate control valve 5 and a carbon
dioxide gas injecting section 6. After the outflow amount of the carbon
dioxide gas from the carbon dioxide gas cylinder 4 is controlled by the
flow rate 15 control valve 5, the gas is’discharged from the carbon dioxide
gas injecting section 6 provided in the wastewater tank 2. The carbon

~ dioxide gas injecting section 6 is constituted of, for example, a porous
LHGBE AfatleSdfia Félin FoTRRE FiRé Pahd etEarbon dioxide gas discharged in

20 00 spte s bubpied and inmegiaely niecig iniaibecgican .,

proc SSIn>g§ VI\?gS ewater. It Is to be noted that t (0] € prepared raw

s wastewaier capeasily besegulated byicontrodingthe autftow amaunt Bf 25
the carbon dioxide gas by the flow rate control valve 5 while monitoring

titee peir2H medsuxediby @apH sensorl pegvidedlinghe dvastewates tank 2.
It is to be noted that even when the pH sensor 7 is not used, for example

DYRE AFTOLHE bF tRELATHBR didHide Gas S 1®r nefBSSkFy forobtiing g ©
clesired o valus.of fhe &SEP'E@%E?‘Q’E’&%%E&W@% ud Qﬁﬁr%ﬁpe‘%sip@ints

advance to inject the gas with a constant flow rate by the flow rate
riegptrehvalve S. 60028k The, wasteveatet-tank Z-isra pad whigh-Bunetions texr

as wastewater storage means for receiving the raw wastewater. Itis to
olpesrioted that the Wastewarter sebmeht systerhl20t shbwnia Figresholgser

a state in which the wastewater tank 2 is provided with the carbon dioxide
CaAsfiethart Rfkans 3, 10 but the wastewater tank 2 and the carbon

[qu G8%: i@%@%%%ﬁd@%% iﬂﬁﬁ%%% %898@ 0gqe{ncll:u:les a
carbon dioxide gas cylinder 4, a flow rate control wvalve 5
and & carbon dioxide gas injecting section 6. After the
outflow amouni of the carbon dioxide gas from the carbon
dioxide gas cylinder 4 is controlled by the flow rate
control wvalve 5, the gas is discharged from the carbon
dioxide gas injecting section 6 provided in the wastewater
tank 2. The carbon dioxide gas injecting section 6 1is
constituted of, for example, a porcus tube made of a resin
or the like, and the carbon dioxide gas discharged in a
foam state is bubbled and immediately injected into the
silicon processing wastewater. It is to be noted that the
pH of the prepared raw wastewater can easily be regulated
by controlling the outflow amount of the carbon dioxide gas
by the flow rate control valve 5 while monitoring the pH
measured by a pH sensor 7 provided in the wastewater tank 2.
I+ is to be noted that even when the pH sensor 7 1s not

used, for example, the amount of the carbon dioxide gas
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[0026] The liquid forwarding pump 9 is a part which functions as liquid
forwarding means for forwarding the raw wastewater from the wastewater
tank 2 to the filter 15 membrane 11. It is to be noted that the wastewater
treatment system 20 shown in Fig. 1 Srfbwis a state in which the liquid
forwarding pump 9 is provided in a flow path between the wastewater
tank 2 and the filter membrane 11, but there is not any special restriction

neRESSEHEn WherelPtethe digtid-orwariig BEmBD i185redided adiBng as

the raw wastewater c%n be f0£wagjedgéom 3}f{_}le wastewater, %anrlf 2 tq the
*fifter mem ré:r?é‘yl‘ff.aﬁ) %‘“}ﬁ'ﬁe filter membtans11%s & par?w?ﬁlc%e ©
ifunctions gs filter means gapafle of filtering,therapewastewateras, rate
forwarded from the wastewater tank 2 and which can separate the
cantfondilg reat wastewater into concentrated water having an increased

content ratio of the silicon processing waste - 11 and filtered water. There
[ &0rotlany BBesiariedtifcivh b/ e matéridl df M fiteriRBmbrane 12nBue s
Waples of the materig)indude.a polymerfim,  ceramic fim and 8, ..
Metal fim. K/Ioreover?examp?es o%t e s%ape o%ﬁqu ﬁl &r 5Membrane ff ’
rinclude-a hgllow fibes marmbrangeaflat memphrape 2 duhemembyaneea 20
honeycomb structure membrane and a monolith membrane (a
s dti-luimery imem Brawled 6 isstosbe heteid:that there i notvamt spedialr tank
restriction on_a filter system, and examples of the system include a filter

2193y BT (£ sé ol Stes HRTY &LREEIRuITPe er o aloWiRg™s 3/
il RerMeation of 8 pat 9%!]? raw wastgwater, tuolen g filler 4o s
membrane and 0 taining the remaining
injection means 3 may be independent of each cther.
[002¢] The liquid forwarding pump 9 is a part which
functions as liguid forwarding means for forwarding the raw
wastewater from the wastewater tank 2 to the filter
membrane 11. It is to be noted that the wastewater
treatment system 20 shown in Fig. 1 shows a state in which
the ligquid forwarding pump 9 is provided in a flow path
between the wastewater tank 2 and the filter membrane 11,
but there is not any special restricticn on a portion where
the liquid forwarding pump 9 is provided as long as the raw
wastewater can be forwarded from the wastewater tank 2 to
the filter membrane 11.
[0027] The filter membrane 11 is a part which functiocns as
filter means capable of filtering the raw wastewater
forwarded from the wastewater tank 2 and which can separate

the inflowing raw wastewater intoc concentrated water having

an increased content ratic of the silicon processing waste
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part as non-permeated concentrated water, a direct filter system for
allowing the permeation of all of the raw 15 wastewater and an immersion
membrane filter system. [0028] The unfiltered water (the concentrated
water) flowing out without being filtered through the filter membrane 11 is
returned to the wastewater tank 2. Moreover, a flow path switch valve 12

is,preferably switched to 20 return the water to the upstream side of the,
ot FRARIng U O, THE LG cH wateh el PG UG o2+ CLLon

oNvastewater fank:2 or the like giraulates {hrgygh,ihe systegn rand hepees or

the concentration of the silicon processing waste increases with an
tlelapsetaftine. [hreonséquenge; Igykeep 2blthe apprapriate amiunt ofthe a
silicon processing waste included in the raw wastewater, a part of the

nehfiterbt ateMie eoRlfGously BRMtEMmifténthy Gischaped s thee 1Bilter
concentrated water fram the ,system. [0029] The filtered water formed
HFRhEN T MHE mdbrang L1 LR bE7BEENA BTN E PSfod waikh

e filtér “membrane can béréceivedn a ank

mdmo 48,10, b nptedthat 1o relise, the filtered water reseived 5-I0 thenbrane
filtered water tank 15, the water can be forwarded to the silicon
aprocessingohachinesinby ase of a liguid: fernardimgrambp 46<r the like.ls to

is to be noted that a flow path switch valve 14 can be operated so that a
DhaRGHeal oF e 6788 Waier S TelHod RS HAKRSBARERID BRKS: =

e LA e R
s¢hewn insFigsck andizis mearswhichsGansforwarhbhe flow type filter
for allowing the permeation of a part of the raw wastewater
through the filter membrane and obitaining the remaining
part as non-permeated concentrated water, a direct filter
system for allowing the permeation of all of the raw
wastewater and an immersion menbrane filter systen.

[00287 The unfiltered water (the concentrated water)
flowing out without being filtered through the filter
membrane 11 is returned to the wastewater tank 2. Moreover,
a flow path switch valve 12 is preferably swiifched to
return the water toc the upstream side of the liquid
forwarding pump 9. The unfiltered water returned to the
wastewater tank 2 or the like circulates through the systen,
and hence the concentration of the silicon processing waste
increases with an elapse of time. In consequence, to keep
the appropriate amount of the silicon prccessing waste

inciuded in the raw wastewater, a part of the unfiltered

water is continuously or intermittently discharged as the
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concentrated water and/or the filtered water to the 15 wastewater tank 2
continuously or intermittently in conjunction with the pH of the raw
wastewater immediately before the wastewater flows into the filter
membrane 11 and which can regulate the pH of the raw wastewater to
5.0 to 6.5 to forward the wastewater to the filter membrane 11, 20 when

. t%e glrp;gyg\# ggth‘ga@(\évrw%tgr\évaé%reregeg/gg I]I'xn the wastewater tank 2 is
elow a‘reference amount or the amount™ of the separated concentrated

| wadenandiy fitteredswateristabovedhr deferenca.amount(hereipatter
also referred to as "an operation standby request time (1)"). 25 [0031]

n&Exangpies of "thenperationcstangisy reguesttirheeBinchitera tasé 15.
where the amount of the silicon processin%hwastewater lowers when the

Toperatioh spieelb2Ld-1Rd sificor processitg rhaciife Sloiets br fife-sived
i&pﬁﬁ.@g’ ii@@éeé”%%cﬁget‘%gh%; ejtbe filtered waler t%%léé”‘“g&@%a“rk&ed

are with water a nce iltered water or concentrated water
rcannet be disehargeds 840032]0The:amouat of the rawavastewaterqui g

received in the wastewater tank 2 can be detected by a level switch 8 or
Tover kel The avopntléf the rEhevdstewater’ds 4 reférenee toostad theat a

operation_of the circulation/forwarding control means 30 may be preset as
TS Gtht T4 (6039 ASThe S cORTbR RSWSRiInG SbnfoP 2t OF

={means 39, 2 preferahly example is.a control system inwhich.as shown jn

Figs. 1 and 2, a pH sensor 10, the carbon dioxide gas injection means 3,
t#nexliquid fermarding pump Sy aiftowt path switelr valverl sand twsflow

path switch valve 14 are
processing water or discarded as the wastewater.

f0030] The circulation/forwarding control means 30 shown
in Figs. 1 and 2 is means which can forward the
concentrated water and/cr the filtered water to the
wastewater tank 2 continuously cor intermittently in
conjunction with the pH of the raw wastewater immediately
before the wastewater flows into the filter membrane 11 and
which can regulate the pH of the raw wastewater toc 5.0 to
6.5 to forward the wastewater to the filter membrane 11,
when the amount of the raw wastewater received in the
wastewater tank 2 is below a reference amcunt or the amount
of the separated concentrated water and/or filtered water
is above the reference amount (hereinafter also referred to
as "an operaticon standby request time (1}").

[0031] Examples of "the operation standby reguest time

(1)" include a case where the amount of the silicon

processing wastewater lowers when the operation speed of
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15 relay-connected and programmed to operate in conjunction with the
pH value measured by the pH sensor 10. [0034] At the operation standby
request time (1), as shown in Fig_2,;in conjunction with the pH detected
by the pH sensor 10, the flow path switch valves 13, 14 are switched, 20
respectively, to forward the filtered water and the concentrated water to

tﬂ@egwitggﬁt 5@@%%81%%ﬁﬁ§%ﬁiH@“%F%ﬂﬂﬁﬁﬂ§e8ya¥ﬁQNégﬁration

forwarded to the wastewatér tank 12 are mixed with the raw wastewater
stisghe wastewater dankReaad the carbondiexide gas injeetion oeansd the
can be 25 operated in conjunction with the pH detected by the pH sensor
1ik3 When fhid éadonididxide bas inedtidreeants3: isopérersd the prropr
the raw wastewater in the wastewater - 14 tank 2 js regulated to 4.0 to

COBECheierabl 50 16%.628RE the figGd FoRERY pump 9 may be
[ Rperated 4o fanward (cirqulaie) the wagiewater twough e BeE 5 che

membrane 11. It Is to be noted that the raw wastewater may be
waonsarsed:s (ciculated)nontisudesly or #tekittentyeMareover,dh grasp

the pH of the raw wastewater immediately before the wastewater flows
thiptolthisdilter Biembramenttl, @fehitherpihe” pEICBBE 103S ndt 4SE 68 Ce

example, a correlation betweep the forwarding (circulation) time of the
a9 gva%?e%vacfglg 53& Ja‘lop cc’:ﬁarjgggé3 othreCI}k%a%lr)?gl?é%a yaé:r‘%lzéﬁgd in

ccfvanee{ocantreb the. forwarding (Crculation), ofthe fawvastawalsl by
timer control. [0035] Thus, even at the operation standby request time (1),
[ the 3aw wasteveater kept lat @i spetifterpid 1sidingulatedt £6 throeighth80, a
pfg?gﬁgﬂggegigégﬁgpfgﬂgnggﬁﬂggﬁ“ﬁgﬁfém in which as shown in
Figs. 1 and 2, a pH sensor 10, the carbon dioxide gas
injection means 3, the liguid forwarding pump 9, a flow
path switch valve 13 and the flow path switch valve 14 are
relay-connected and programmed to operate in conjunction
with the pH value measured by the pH senscr 10.
[0C34] At the operation standby request time (1), as shown
in Fig. 2, in conjunction with the pH detected by the pH
sensor 10, the flow path switch valves 13, 14 are switched,
respectively, to forward the filtered water and the
concentrated water to the wastewater tank 2. The filtered
water and concentrated water forwarded to the wastewater
tank 12 are mixed with the raw wastewater in the wastewater
tank 2, and the carbon dioxide gas injection means 3 can be
operated in conjunction with the pH detected by the pH

sensor 10. When the carbon dioxide gas injection means 3

is operated, the pH of the raw wastewater in the wastewater
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(1) is canceled and the time turns to "an operation standby cancel time".
Even when the operation of the wastewater treatment system is started
again, the silicon processing wastewater can be treated in a stable state
for a long 20 period without causing any rapid clogging of the filter
membrane. [0036] On the other hand, forwarding restart control means

40 shown in Figs. 1 and 3 is means which can discharge, fr he flo

Latkth Za partor loﬂﬁg riza{\ﬁ v?a[s ev%vgteé 2 ’re?arlrﬁae(f‘(? ﬁl%atﬁga%?tée% OW%V' 0,

rRathxight after. the rwastewatgr tank.2,agd yght beforg thexfilter membrangs ra
11, and then restart the forwarding of the raw wastewater from - 15 the

(dvastewater tarnk 2 tadhe Gitertmembiranedit, when fid ferwarehigrefithell .
raw wastewater from the wastewater tank 2 to the filter membrane 11

Itstés for dopretieterfinedpeidd (RereinafcrHiss fetefiad 16 asfanwarded
operatjon standby 5 request time (2)". [0037] Exam of "the gperation
(Cthgﬁl ?—é%%gsg ntl%p%séjﬁe ér) 1L1te Jnl)é%heglcef . .l?\Fo %%)ver, to

me € a case where the operation o e

g:Sligon: proGessing rpaching 1 sigps {orthe longpedad (the yoperages of Be
processing plant stops). 10 [0038] As the forwarding restart control means

waddy, @w preferable exampiecistzheorftidl tsysteneirowhith dsishavien wigs: 1the
and 3, the pH sensor 10, the carbon dioxide gas injection means 3, the

pHigaRMePRarding puRipto, liftfhel ASWSRARMch YaRREIDL A8%HY 14

- LS S B el Iy gl YNGR
wastewater and a pH change or the like is preferably
grasped in advance, to control the forwarding {(circulation)
of the raw wastewater by timer control.

[0035] Thus, even at the operation standby request time
(1), the raw wastewater kept at a specific pH is circulated
through the system, whereby the operation standby request
(1) is canceled and the time turns to "an operation standby
cancel time". Even when the operation of the wastewater
treatment system is started again, the silicon processing
wastewater can be treated in a stable state for a long
period withecut causing any rapid clogging of the filter
membrane.

[0036] ©On the other hand, forwarding restart control means
40 shown in Figs. 1 and 3 is means which can discharge,
from the flow path, a part or all of the raw wastewalter
retained in at least the flow path right after the

wastewater tank 2 and right before the filter membrane 11,

and then restart the forwarding of the raw wastewater from
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[0039] At the operation standby request time (2), the forwarding of the
raw wastewater from the wastewater tank 2 to the filter membrane 11
stops for a predetermined period. 20 Afterward, when the operation
standby request (2) is canceled and the time turns to "the operation
standby cancel time", as shown in Fig. 3, the flow path switch valves 12,

13 are switched, respectively, to %izigha,r e the concentrated water (the
TR FromTihe Sy SRnt 55 Motesyor EAY path switth-Falbee
a5 sudtehed sodpat any wastewater is notfiltered thrgugh toe Blter +,,y -

membrane” 11. It is to be noted that the carbon dioxide gas - 16 injection
taneanrs 3 is preferabhreontipuouslyorpintermittentyr-eprrateds im sucharicd
state, the liquid forwarding pump 9 is operated to discharge, from the flow
(Ipis i pat OF afl bf the Rl Wastewatep fetdimedai ar 8 léast thé fiodpath
right after the wasteyvater tank 2 and right before the filter membrane 11.
o eﬁ?fé‘?\ﬁ/ﬁrot,ltﬂlg fofwarding of the raw wastewater from the wastewater tank

[ o 49 fhe dilter membrane dl.is restarted; [0040] Iisdn be é‘&%‘?&ﬁ@a{ he

raw wastewater is 10 preferably discharged from the System while
(ndnitatingtie pHof dhe vae nastewates setainedrindife flaw path tighh
before the filter membrane 11 by the pH sensor 10. Moreover, even when
PYRE PEFIEHBORADIS MBt sed.ARE fBRwardify 6P RArWwasteWalér is
- écjacl‘ae1[jslt())I}/1 co?trglledr:cl)g QX!SBE exaP?DA% tQ% tirr}S r control. [0041] Thus,
even whien the sys}?em operatlo% Ralts'fora %ﬁg period at the operation

[ Gtandby fequest Ml AAdng restart control means 40, a
preferakble example 1is a control system in which as shown in
Figs. 1 and 3, the pH sensor 10, the carbon dicxide gas
injection means 3, the liquid forwarding pump 2, and the
flow path switch valves 12, 13 and 14 are relay-connected
and programmed to operate in conjunction with the pE value
measured by the pH sensor 10.

[CC38] At the operation standby request time (2), the
forwarding of the raw wastewater from the wastewater tank 2
to the filter membrane 11 stops for a predetermined period.
Afterward, when the operation standby request (2) is
canceled and the time turns to "the operation standby
cancel time", as shown in Fig. 3, the flow path switch
valves 12, 13 are switched, respectively, to discharge the
concentrated water (the unfiltered water) from the system.
Moreover, the flow path switch valve 14 is switched so that
any wastewater is not filtered through the filter membrane

11. It is to be noted that the carbon dioxide gas
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then the operation of the wastewater treatment system is started again,
the raw wastewater retained in the flow path 20 right after the wastewater
tank 2 and right before the filter membgane 11 is discharged from the flow
path prior to the restart of the operation, and hence the silicon

processing wastewater can be treated in the stable state for the long

i I;Eeéigg .vvoigmut causigg any ragif_?gq_jo%(ging Cocf) nZCS.the filtei membrane.

amples - 17-10042] Heréinafter, Shtioh

Hresent iMVEnRtion \X/ilfjgpecifically

1 edescribed with spegtioexamples.hut the prgsent inyentionds net
limited to these examples. [0043] (Example 1) 5 A wastewater treatment

faywtend 20havingra Sconstitutienashewntin kig.sk-had sdicon pracessing 1ow
wastewater (raw wastewater) shown in Table 1 were prepared. Next,

PaperatorPétatestdt gt dp&atibh dtdiibyregliesiainee (Iphadapd in at

1e°£s£at£°f?est@!ﬂgb g e'é'lngﬁh@ftae d2hours) 10 were considered as, o
states shown In e Z, an the silicon processmg wastewater was

r tegated dhat s, at dhe opesation-standhy raquest imeddflow pathe
switch valves 13, 14 were switched, respectively, to forward filtered
favaterdid gonderitrated ratercidte wastewdiecank!® 16aomaves theank 2

pH of the raw wastewater in the wastewater tank 2 was regulated to 5.2,

Eantitfie WastEwals e Eontiucusiy fwardedo the filter membrane
dd4(& copfinygus girgulating gperalion).cthe resyit,of (e, copfigmation of

the operation state of the wastewater
preferably discharged from the system while monitcoring the
pH of the raw wastewater retained in the flow path right
before the filter membrane 11 by the pH sensor 19.
Moreover, even when the pH sensor 10 is not used, the
forwarding of the raw wastewater is preferably controlled
by, for example, the timer control.

[0041] Thus, even when the sysfem operation halts for a
long period at the operation standby request time (2) and
then the operation of the wastewater treatment system is
started again, the raw wastewater retained in the flow path
right after the wastewater tank 2 and right before the
filter membrane 11 is discharged from the flow path prior
to the restart of the operaticn, and hence the silicon
processing wastewater can be treated in the stable state
for the long period without causing any rapid clogging of

the filter membrane.

Examplies
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20 treatment system 20 after operation standby cancel (after operation
restart) is shown as "an operation restart result" in Table 2. [0044]
(Examples 2, 3 and Comparative Example 1) Silicon processing
wastewater was treated in the 25 same manner as in Example 1
described above, except that operation states at an operation standby

[4gd4st dpeand, apaperalion stagdby cangeldima (after Ahours) were -

18 considered as states s own in Table 2 to treat the silicon processing
spasiewater. 1 The eesulief the eanfiimationefiptheropeyatiasiate f abut the
wastewater treatment system 20 after operation standby cancel (after
PiopeeationeSeir)iss shovirras lamoperhticn résaagesulenin eble 2.
%0045}] [T bI Eilhc n processing Raw wastewater wastewater (before
rﬂéét on ﬁje ion of carbon dioxide gas) carbon dioxide gas)

'”JeCt'Onﬁ%%%%%@”cg@égﬁen%o Aas{(me/blpH £ %ﬁf Lontent

ratio of metal silicon in 83 83 solid content I(wt) [0046] [Table 2] - 19 -
constitution shown in Fig. 1 and silicon processing

wastewater (raw wastewater) shown in Table 1 were prepared.
Next, operation states at an operation standby reguest time
(1) and an operation standby cancel time (afier 15 hours)
ware cconsidered as states shown in Table 2, and the silicon
processing wastewater was treated. That is, at the
operation standby request time (1), flow path switch valves
13, 14 were switched, respectively, toc forward filtered
water and concentrated water to a wastewater tank 2.
Moreover, the pH of the raw wastewater in the wastewater
tank 2 was regulated to 5.2, and the wastewater was
continucusly forwarded to the filter membrane 11 (a
continucus circulating operaticn). The result of the
confirmation of the operation state of the wastewater
treatment system 20 after operation standby cancel (after
operation restart) is shown as "an operaticn restart
result” in Table 2.
[(0044]  (Examples 2, 3 and Comparative Example 1)

Silicon processing wastewater was treated in the
same manner as in Example 1 described above, except that
operation states at an operation standby request time and

an operation standby cancel time (after 15 hours} were



coU)100-Haa)N+1.u4-)O000a)04J HriddMa)(OPartSa riH
ro4Jroft4J-HroMNLO~MR41 P.ro5G.HPt4IMP4P-H4Jof.
a)toLOLOroUxOPP0O+4J04aHBRPOMOUHMW fO4afM .H
Hli 10m ro4aa) roroM4JP Na)4-4PS4NoOH4J0O000y~ .~
rna14-444VvVMI04J4 ~4(D00co~4 rosi(Oooaro4JLnLOa)to W

cosioWALa) s0,04d HAQ X coforhiy O R4y LUUP gdrg~4ro.

uuu

processing wastewater.

The result of the cenfirmation of

the operation state of a wastewater treatment system 20

after operation standby cancel

{after operation restart) is

shown as "an operation restart result" in Table 2.

[0045] [Table 1]

Silicon processing
wastewater
{(before injection of
carbon dioxide gas)

Raw wastewater
(after injection of
carbon dioxide gas)

Injection amount

of carbon dioxide - 20
gas (mg/L)
pH 6.2 5.3
Content ratio of
metal silicon in

83 83

solid content
(Wt%)

[0046] [Table 2]




-H(omcoro4lromr- P4
sSSOUrO N4J4J4-)to4lto

brito

i

UUM O-riO4J00 riN4-)roroNN'~4IJMU)0~l4141 (00 COco
-N 34 41 u N Ski 3 4-'

roNO40H4ftPla)U)UnLn4l 0)gq, u0)a)0 ri00S4M0Ua) 0
P4i10-W O~"om4JOWG,t-i:d

co.4"a) 0a)

- ie3ssl
- axoW IO 1o syquow uoTzrIado
mmsumoﬁ ¢ JO07 QoW IO SYjUoW ¢ 103 I933e Inoy I qrngsr 1IP1887 nOoTieIodo
= | uoTtieaado (¢ ol uorjieasdo sTgeEls voTqeI5d0 UTULITM PaIINDD0
@ aTgeas o»ﬂmum butrbboro
m surIqueu prdey
m {g3m)
= {sinoy g1 I=23Iv) QU IUOD
o b8 z8 A LY SWT] Teoued Agqpuels pPITOS
O uoTierado 1y UT UCDTTTIS
o Tejsu
'e BUWT3 3IB1S Agpumas I0 oT3ex
a 8 as £8 8 uotieisdo 1y q1UIIUOD
G (Sanoy G1 4933°9)
a G'q 9°g "G 8L swT} Taoued Agpuels
o uotierado 1y yd
- . SWT] JIB]S Agpuels
M £°G £°G A £°G coﬂﬁmgo v
g JIe3ssl 1107591 ®3ETPSWNT 1Iensad 1IR]SS8I fowt]y Teoued> Agpuels uotleaado]
S ejeTpsuuy . 1P TPaWNT Ehi=RuekTiitigy 1w 231els uoTaevied)
uﬂn o Seinuiu c°g > HdA 3®

®) Io DUIDIBMIOT /UOTIRTIDITD
. Nvaﬂﬂuwou mwuvcm wwﬁw MFWM pm. ) ) uotieasdo HurlrBTNOITD
m,MwmuﬁcﬁE 0¢ buTpIRMIO JUOTIRTODITO HUSAATHASAUT 30 STTEded
d R rearsjul JO 11238
o] ToTaRIndO uoTyeIsdo [ (T}
.n.mnﬂumﬂSUMﬂo uotieasdo buraeTnoITo PuTrjeTnoIro doas 1104 sur] 3ssnbax Agpuels ucTieIado]
mpwmuuﬁanmpmH USR] STIOTIUT JUOD 3' @iels uctiessdp
m MW aTdurexy 7 oT7dueExs T eTdwexy mMﬂMMMMMHWU




iG

15

20

Fi410U4-)to4)ULn-Nto410OUna) 4J-HroroOriroNri S41-4>1
14>100000,64J0Go~+~b roro41ftN4(041itoz1.u4J434]
ro4J4J404Jrom 4ito-H4Jto. 4 2-.- 7. U2 . _ U

ft4-4fZD)to ftfo O .itoHa O-H410-ri4-0 r{4Jtoro-H 4J 40 ft 4]
‘H rid 3P -HftroPNOT10100) N ?4a) (o uPAa)4) .HCO.1.H4J

~4 C)P,--4JP-4 P,G4J4Jririr4Ja)-(@OUOX.UPHMOU-0O
RS b

xample 4) A wastewater treatment system 20 having a

constitution,shovay, i Eig. §.and-siiean Brpcessing owastewaders(raw

wastewater) shown in Table 1 were used, 5 operation states at an
copetdtiontstandisy cequest tifiey(2) Lardcdn ®pédativn standisyseancel time

(after 15 hours) were considered as states shown in_Table 2, and the

wasRicBHia pRicesSinY w&&&w&%; ﬁ&&e@a. Fhatlielafthe asér%naﬁedr
op%?ﬁ%ﬁcbiyofqu%stt%@e £2). fhe 8%!%’3:'911@588“ of %&g? hrpgagé%d% gas was,

nued, and another operation' was stoppe e operation standby

art@ngel tipeflow paths switepwahesck2, I3iand 14 wese switchedrs) were
respectively, to discharge the concentrated water from the system, and
crawidered as states shown in Table 2, and the silicon
processing wastewater was treated. That 1s, at the
operation standby request time {2), the only injection of a
carbon dioxide gas was continued, and another operation was
stopped. At the operation standby cancel time, flow path
switch valves 12, 13 and 14 were switched, respectively, to
discharge the concentrated water from the system, and raw
wastewater retained in the flow path right after a
wastewater tank 2 and right before a filter membrane 11 was
discharged frem the system. Subsequently, the usual
operatioh of the wastewater treatment system was restarted.
The result of the confirmation of the operation state of
the wastewater treatment system 20 after operation standby
cancel (after operation restart) is shown as "an operation

restart result" in Table 3.

10048] ([Table 3]
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wastewater retained in the flow path right after a 15 wastewater tank 2
and right before a filter membrane 11 was discharged from the system.
Subsequently, the usual operation okthe wastewater treatment system

was restarted. The result of the confirmation of the operation state of the
wastewater freatment system 20 after operation standby 20 cancel (after

operation restart) is shown as "an operatidn_restart re&it2® ¥tk 3

Oi%%sg {Table3] ¢ 21, Example 4 Operatioh stafeBt StopEvifithepreviss©

dgneration standby gequest time that pperatioR iy RP (I RfELLERA of *o

( sagbon dioxide gas was coritinued) Operation stdte f Retained vraepon
was _[operation standby cancel time] dischatyed e $steie At 6pBfatipaed)

OBex d5tntiby Sedretime pH At operation standby Baiéeltifte B2t Yafters
[aBaiRiksPCoRfeRR AP Ypeaitieon 83 ¥aRd of staidR St Ind Afdtalsysten

silicon in At opefeiofihid td@ndby cancdl time 83 conteny '(after 15
hours) (Wt%) |standby start time
cH At operation
standby cancel time 5.4
{after 15 hours)
Content At operation 83
ratio of standby start time
metal
silicon in At operation
solid standby cancel time 83
content {after 15 hours)
(wt%)

Stable coperation for 3

Cperation restart result
months or more

[0049] As shown 1n Tables 2 and 3, when the wastewater is
treated by using the wastewater Ureatment systems of
Examples 1 to 4, unlike & case where the wastewater is
treated by using the wastewater treatment system of
Comparative Example 1, any rapid membrane clogging is not
caused after the operation restart, and the operatiocn can

be continued in a stable state over three months or more.

Industrial Applicability

00507 A wastewater treatment system of the present
invention is preferably usable in the freatment of silicon
processing wastewater containing silicen processing waste
which takes from during silicon processing, especially
during processing for grinding the outer periphery of a

silicon ingot.
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Operation restart result Stable operation for 3 months or more [0049] As
shown in Tables 2 and 3, when the wastewater is treated by using the
wastewater treatment systems of Examples 1 to 4, unlike a case where
the wastewater is treated by using the wastewater treatment system of 5
Comparative Example 1, any rapid membrane clogging is not caused
after the operation restart, and the-opefation can be continued in a stable
state over three months or more. Industrial Applicability 10 [0050] A
wastewater treatment system of the present invention is preferably usable
in the treatment of silicon processing wastewater containing silicon
processing wasteawhihethkes froredmend sHoe proceksing, sspacains
during processing for grinding the outer periphery of a 15 silicon ingot. -

sijg CBR ARYISC 45 ANpAStEhaler rdatient System Wil Subjeets ShicGTSsine
wAggesing wasteygler eqniaking slican,pracessipg o waste to a fier

treatment, comprising: acid fluid injection ' means for injecting an acid fluid
into the siliean pracessingwasiewaterdarabtain rawnwasteivaiersio kesid
treated having a pH of 4.0 to 6.5; wastewater storage means for receiving
£ thédawn Lo wastewatet ditter preaISR fifeMifp thaanewastewaiénpn ravw
o seﬁarate the wastewater into Cgoncentrated water ?ayqlrjg agolné:f%a}sed

ekt Tafio of thsifidSiP prsteR&ing Waste Bind®

wastewater storage means for recelving the raw
wastewater;

filter means for filtering the raw wastewater to
separate the wastewater into concentrated water having an
increased content ratic of the silicon processing waste and
filtered water;

liguid forwarding means for forwarding the raw
wastewater from the wastewater storage means to the filter
means; and

circelation/forwarding control means for
continuously or intermittently regulating the pE of the raw
wastewater to 4.0 to 6.5 to forward the wastewater to the
fiiter means and for forwarding the concentrated water
and/cr the filtered water to the wastewater storage means,
when the amount of the raw wastewater received in the
wastewater storage means 1is below a reference amount or the
separated concentrated water and/or filtered water_is above

the reference amount.
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filtered water; 15 liquid forwarding means for forwarding the raw
wastewater from the wastewater storage means to the filter means; and
circulation/forwarding control means Eog continuously or intermittently
regulating the pH of the raw 20 wastéwater to 4.0 to 6.5 to forward the
wastewater to the filter means and for forwarding the concentrated water
and/or the filtered water to the wastewater storage means, when the

amount S the TR WASEREErTECEivaq 1N B waltdwiter SioPage iears
c abglow ayelerence anourtar e dhsenpyaied spncgptigledater o,

.
and/or water is above “the reference amount. - 23 2. The

wiastewaler treatipantsysiemscording e caigt-buwahkereinfineanjundionthe
with the pH of the raw wastewater immediately before the wastewater
f fldveintoethies filtdtaeliis, Aie Preoftthe radsiastarateris raqistkdties to

4.0 to 6.5 to forward the wastewater to the filter mearﬁa 3. §a¥vastewater
Ste

4 i atrfefit systém \Hith SHbjedts Litieoh rocessing &L means.

{
containing silicon processing waste to a filter treatment, comprising: 10
acid fluid injection means for injecting an acid fluid into the silicon
processing wastemates {G obtair: rave tvastewater tehesdrdatad havingea s
pH of 4.0 to 6.5; wastewater storage means for receiving the raw '
s WektWateEdS iftB L b aria I6CHESRY Hethm nasiewatel 6 % afeahiel ny
wastewater in%o fgncentrate wat%r having an .
waste to a fllier treatment, comprising:
acid fluid injection means for injecting an acid
fluid intc the silicon processing wastewater to obtain raw
wastewater to be treated having a pH cf 4.0 to 6.5;
wastewater storage means for receiving the raw
wastewater;
filter means for filtering the raw wastewater to
separate the wastewater into concentrated water having an
increased content ratio of the silicon processing waste and
filtered water;
liguid forwarding means for forwarding the raw
wastewater from the wastewater storage means to the filter
means; and
forwarding restart control means for discharging,
from a flow path, a part or all of the raw wastewater
retained in at least the flow path right after the
wastewater storage means and richt befcre the filter means

and then restarting the forwarding of the raw wastewatex

from the wastewater storage means to the filter means, when
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increased content ratio of the silicon processing waste and filtered water;
liquid forwarding means for forwarding the raw 20 wastewater from the
wastewater storage means to the filter means; and forwarding restart
control means for discharging, from & ﬁow path, a part or all of the raw
wastewater retained in at least the flow path right after the 25 wastewater

storage means and right before the filter means and then restarting th
RSB GING GG r& Wt "o THE WaSear LoTade Feaie 35"

S{he filter means, when 124 the fonwarding.of the raw sastewater £0m the neq

I
Waste%vater storage means to the filter means stops for a predetermined
pbefied. .5 4. The wastewater treatment system according to any one of
claims 1 to 3, wherein the acid fluid is a carbon dioxide gas. 5. The
wastewater treatment system according to 10 any one of claims 1 to 4,
wherein the silicon processing waste is formed bﬁ]g inding the outer
e

periphery of a Lificdfingst %% A wasehdis tred ThethSq Whidt? =°
2 SWbisgts 15-silican processingyvastewater coptaining siicon pracessing

waste to a filter treatment, wherein the wastewater treatment system
cageriding: ¢ any opeof claims 1 to 5 is used.

5. The wastewater treatment system according to
any one of claims 1 to 4, wherein the silicon processing
waste is formed by grinding the outer periphery of a

silicon ingot.

6. B wastewater treatment method which subjects
silicon processing wastewater containing silicon processing

waste to a filter treatment,

wherein the wastewater treatment system according

to any one of claims 1 to & is used.



