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--1 - DESCRI PTI ON WASTEWATER TREATMENT
SYSTEM AND METHOD OF WASTEWATER TREATMENT 5Techni cal
Field (0001] The present invention relates to a

wast ewat er treatnment systemfor removing silicon
processi ng waste fron1silrb&n"processing wast ewat er
whi ch takes place during grinding, polishing and the
like of silicon, and a 10wastewater treatnent nethod
usi ng the system Backd=E#rdPALCN 0002] Silicon
single crystals are forned into silicon wafers by

mec hani % TEPGEEs SESAIHERT a3Y HFFA diRY MndrEUCEi ng.
15For exanple, in the case of a grown rod of the
Wﬁ%ﬁﬂ@éﬁE§rﬁﬁﬁ%T%$§ tals, the outer surface of the rod
is first ground, and cut into cut rods each having
such a predeteLm ned length as to be easily handl ed.
-Hthen,.; Lhexgut yrods are subjected to a slice process
to obtain the 20wafers. [0003] During the grinding or
@0l NOri S iddeamtpriocessiog) rofatde gy awwasedwatet he
silicon single crystals, grinding water such as
tmdisnitak yaaesr fonet dnanergr siditicpnwatecedsipyraste from
water is used. Therefore, silicon processing ,
DEVIEPDe RECEE S GAT 8 W Bk s [FTa sl 14 CAGCE hel 3t | S nd

r.ocessin ontains a lar .anmount of .silicon
Frioeatty ngotash ehd st TR dd 0t P! et bbb 5 2
BI AR O20. LRI SELLEON uoind Tnll 00EESHNT
wastewater 1S di-scarded or reused, t cont ai ned
silicon processing waste needs to be separated, and
hence it is general to performa filter treatnment by
Rk abuadnastewat er treatment systemincl udi ng
various filters. ’ _ o
[00C2] Silicon single crystals are formed into silicon
wafers by mechanical processes such as grindirg 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 tc 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 oxr
pure water is used. Therefore; silicon processing
wasﬁewater which takes place during the silicon processing

contains a large amocunt of silicon processing waste

constituted of fine powder of silicon. When this silicon
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5[ 0004] As related conventional technol ogies, there
are disclosed a wastewater treatnent nethod of
injecting a specific acid conponent into the silicon
processi ng wastewater as a treatnent target to

aci dify the wastewater and thén filtering the

wast ewater through a filter nmenbrane 10to suppress

the formati on of conponents which clog the filter ‘

N8y RR6-awiteatentisystierh pe. gepssée Far emntained
cunments 1 to 3). [0005] Patent Docunent 1:
P B-6- §9664s PatenwaDocurEits 2o PR AepBDRLgB59ENd hence
15Pat ent Docunent 3: JP-A-2005-21805_Di S%Iosure of, -
sPYieh ot @

processi ng, wastewat er as a .treatment £ .

i incar ERS Soan S TC T 15 O 0wae oF oy harere:
eceive or, the 1]j Lot },a & are

et At STk P B p e

SRENAON- 0l L Be MBS OBl i Caickanh SySigfeeeds 2 o

e stoppeg..ibmever, when the operation of the
yastiewat geilir eahpBmMnisysitemtte stidgpped poocasshuort or
I'ong period and then 25restarted, a filter menbrane

wd ghtwatapi dbyaberehogget tirasdcas ealaVER bye ysesigvater

treatment systens disclosed in Patent cu ﬁs 1 Lo

Sd Ren] §Od7Er BA®oHReER SEUE HEFe tﬁ’#@&@ t & Egﬂ T gyrorane
rovide a wastewater freatnent S I ' :

§%§FWPrPﬁFIEﬁﬁcgar%%t%ﬁpe é%ﬁ%%xfégggpﬁééghhggggﬁga'

| &gg{tatio rg%ethg?eg¥uQEEé€méﬂéiéy%%eﬁrQEeésingee Patent

Ewater-asta nent target to be supplied or
? uny of giltered water to be received or the
Tike, or operation halt and which can treat the
sdd d ToNp Pt HEe Isidihanas tewdPeB-bn6a58t abl e state for a
 ong period without causing anéorapid cl oggi ng of a

827eSt ¥hat er
treat ment nethod. 00Q8] _The jnpyen of the
pr esent Paippts QA5 Hrave Hﬁa@*?ﬁ¥§a@f§§? |
i nvestigations to achi eve the enbodi nents described
herein. According to the analysis of the silicon

1.0 ot he systemin which the
§g$q§$§ﬁ%n€?g§%grgﬁfé%?gIy cl ogged, it has been found
thede ) nomel atred yanafidrgy dfheiildpent pooceds g ardsdrewater as
di oxi de gas, the pH of the silicon processing X :
yastevmteat havigay bosbéf seprbitdd, ddied 28pane PLsEElered
the vicinity of neutrality (=.7)., neo¥§r, aCCO£diq9
vatathecahal yereivedt het r &R F ol ¢ et at™di“EleoRTi 1

lid tent . tained_ in th il L.00:
GeRASRICE CoPe CRES bBENCPBuNY THEY \ién the FrTTer” %
SteetRicer FE | Tifte
B e e S et T

k ot N3 hMRAI ahelyt abhes st the: inyseeliz@Brot rédement
car bon ‘di oxi de gas. Fromthese analysis results, it

Q@ﬁxﬁﬁQ%,%QupgeﬁhabrmbeahartcwsKuemapmgipﬁngné|g@g@s
before a.filter treatnment through 4 -

restarted, a filter membrane might rapidly be clogged on

occasion even by use of treatment systems disclosed in

Patent Documents 1 to 3.



the filter nenbrane, a liquid state of the silicon
processing wastewat er changes fromthe neutrality to
al kalinity, so that colloidal polyner deposits are
gradually easily fornmed, even in the case of the
silicon processing wastewater containing the carbon
di oxi de gas injected thereig. [0009] Disclosed
herein is a wastewater treatnment systemand a
[ omaSt ewateld ife@atsmentt nehbodpreE8040] i Aceot thmg prodikde &
aspect, there is provided a wastewater treatnent
wargichiad cwhitchasubjpecsysseni ebachr dGessitng awistewdt kuenced
‘containing silicon processing waste to a filter

b¥ rgatHeft P ado Rt nG U Shnjac tilty Bt d@td o wfd i fmeunt

Ahe silico (o]0 ' er.t ' w :

O o T e T Teal S Navi g & phl of "3 BelS g ageet b

baMdupaGied fJrowHdjLklden JreansitdreeeindiRg the taWeceived
wastewater with wastewater storage neans; filtering

ont hehe awikest ewat epctotseparatle tded wabtieWatern | fireat the
concentrated water having an_increased content ratio

s1dflcPRe PEPFREBANBI Uéé§§Wﬁgewa§{1eaaﬁ&aPilPt erédewdter @ 1ong

“wi,th filter nmeans; .forwardin he raw t ewat.er _fr

p%ﬁﬁggmagfé%%?%rcg?ﬁ?éﬁ% ﬁ%gnsg?%lghégk?ﬁﬁﬁgg nggnsaVW§¥Et§r

nddeddhd  f ohMas di pePRANS: Wand duak ek Mt EebhiNt method.
regulating the pH of the raw wastewater to 4.0 to 6.5

[ oo sflor waked ihkhenwastewdt ethet @itdyenfi |dperl insarisnanchfeormade
forwardi ng the concentrated water and/or the filtered

Infgneiveo tHESfdStBWEdrs st bPagea feeie wi the  embodiments
circul atjon/forwardi ng. control neans,. when the anount.

acG e REr BOF RSt v BT OB Y ctal ht TG et ot of L Lo

pr%%%%@@ﬁg%elv\%tk%%l 0 at'h%f eéf@@&ua%un&hj%ﬁtlﬂﬁe filter
separated concentrated water and/or filtered water is

meaB@¥act hesr ekgpence aspufiyed| 001d] Has t hee@bovBound that
wast ewat er treatnent nethod, the

impiedé akal v ow/ffrerwartt ngooact bbmeadsst apegbon dioxide gas,
ci rcul ation/ f orwardi ngat pH>6. Oandst o

) :

L5gi r 8HI abf onFhor wir iy atPynqeE937s. FBEE?T?E?%CIQ%%&FQ a

sul%%rj_. Ilg ‘lcjg_ a (\é\@ét S%grr_‘ié&ét{@%héyﬂﬂ%i’\@r}'{ C .neutrality
Subjects i freon processi ng wastewater cort ai hi ng

(=Si7l)i.COMRERGESsSI RY-WBSt 85t O athé | 441 Jdeatdethe ratio of
conprising: acid fluid injection nmeans for injecting

megmlaciid ifdoni dn i osbhédsicbntent procéssiag vwasttdwaterlicon
to obtain raw wastewater to be treated having a pH of

PrRCcEsEEHNG. Tiasfdtddter 15t diatye PREANSIPord r &dsitvi Hgen  the

the raw wastewater; fi.l.ter ans for filtering.the.
L P TORRTEr 15 Sapardve § M buskt ot e rirt ation of
met@RCEREE aLed; Matge Bayk ngn aprbhEs £ASed, Lo eMte ¥ afd Ol ower
of the silicon processing waste and tiltered water;
thlanhquirehebioawan di agreransefl dmjfeartdandiofg tte canibon dioxide
wast ewat er fromthe wastewater storage nmeans to the
gafsi-| t efrafeapiesanagnd by wef dragtest att BoAt Peennd@ynd that

for dischargin froma flow path, a part_or_ all_of
“eRle o FHTGSEERELEr TEEA TR T RIRaat (He 9o Ratfren
£hlr EE after the wastewater storage neans and ri ght
efore the filter means and then restarting the
forwardi ng of the raw wastewater fromthe wastewater
storage neans to the filter neans, when the
forwardi ng of the raw wastewater fromthe wastewater
storage neans to the 6 filter neans stops for a
predeterni ned period. [0013] In the above wastewater
treatment nmethod, the acid fluid may be a carbon
di oxi de gas. [0014] In the above wastewater
treatnment nmethod, the silicon processing waste may be
formed by grinding the outer periphery of a silicon
ingot. [0015] In the above wastewater treatnent
met hod, the circul ation/forwardi ng control neans
works for 3 mnutes with interval of 30 m nutes.



the filter nenbrane. 5 Brief Description of the
Drawi ngs [0018] Fig. 1 is a conceptual diagram
showi ng one enbodi nent of a wastewater treatnment
system of the present invention; 10Fig. 2 is a
conceptual di agram showi ng a part of an operation
state in the enbodi nent of yhe wastewater. treatnent
system of the present invention; and Fig.
thd | §Fid teonceintalandi, agraam showidng scpart of tdee silicon
operation state in the enbodi nent of the wastewater
prikesstingat mest-esypstem chanlgespr ésent itheentierirality to
Description of Reference Nunerals [0019] 1: silicon
alfeddessivag nechi fBat2: Q%]s]tcé‘\ﬂ%ﬁler pahkres: éi@ip@éﬁts are
di oxi_de gas |injection nmeans, 4: carbon d|0X|de

gréﬁpﬁﬂégre@§l¥ﬂcﬁ9¥%ﬁ%!c%ﬁ??oﬁnvd#V% C%Secﬁ b&ﬁ1 Slllcon
de ZOgas in ectl%%n%ectlon

H
ore RS E IR RRS - U G MR R B ol F a3 Bkiad’ gas

tiltern ppab 12, 13 and 14: flow path sw tch
lnQacve ?E: %?ﬁfered wat er tank, 20: wastewater

[obneat B c e NMhe 01 n ClilkC UL atda@Rblarwar di g teRAkr Odystem
means, and 40: forwarding restart control neans. 25
andr aseaktendeat i oresihénbaneaset. bed, but it should be
understood that the present invention is not Iimted
(008 Of heAfC@lopfdv\pﬁg &gboditme SrRTd -t hdthetife alpfv‘pr cf[ti?Q‘ﬁ‘td@d a

alternatlon r ovenment he |i.ke of t
Wb OaT RGNt BASRGHL t na St har " RADw cABBSaF Chny 1 iicon
prggﬁgggn k' A§¥éd&1e&hec§ﬁ{a¥%£ﬁ§u%1g§eéﬁt' §Qthhewaste
scope o e present 1nvention is include 0
toS(éODJ‘BiDifeﬂ herpriesent, |dugitiOmg [ 02-HctHing. ah @3@1 fluid
conceptual di agram showi ng one enbodi nent of a
infast éwat e ilieatmeprosyse émof Wﬁh’e@m‘@%lentto obtain raw

10i nventi on. As shown in Fi a wast ewat er
WapteXphERt ts%xs*i’%mt.?@aBth W@%P&se%t PEn5ddi heht £° 6 5 with
ac1gC|%P§§ gh°¥h$£n§aszkﬁkﬁ%ﬁhgn-QE?”%a% @astewater
mastemater ank menbr-an

witer vasdenatpunBr8-apd fkheYE akh 0néf DK yaE Kk ngaﬁoﬁéiﬁ)éwater
means 30. Hereinafter, the 15details of the system
tmmddpdnamkstm@bedsmBWhteEfemenc&ﬂnmentrated water having
an increased content ratic of the silicon proceésing waste
and filtered water with filter means; forwarding the raw
wastewater from the wastewater storage means tTo the filter
means Qith liquid forwarding means; .and intermittently
regqulating the pH of the raw wastewater to 4.0 te 6.5 to
forward the wastewater to thé filter means and for
forwarding the concentrated water and/or the filtered water

to the wastewater storage means with circulation/forwarding

control means, when the amount of the raw wasteéwater



the drawi ngs. [0022] The carbon di oxi de gas injection

nmeans 3 i s nmeans capable of injecting an acid fluid

into silicon processing wastewater to prepare raw.

wast ewater to be treated having a 20pH of 5.0 to 6.5.

The silicon processing wastewater is industria

wast ewat er which is formed by the grinding, cutting,

polishing or the like of a silicon ingot or a silicon
renefieedby insetbt awsbbeéeahepr otessigy meedihe 1s orbaley  a

| i ke and which is discharged, - Exanpl es of processing
refSRaNER PBPULSeOFN -PRe SEPOERSST n@O%?e%hﬁaE$¢|%%%er and/or

fllt%%%dor he '%K%a'”Chﬂgfz&ﬂ%%%hr'ahe%%k wel |

and pur e wat er °T scharged

[o%llh C% pr@fpeesswgvéﬂfa%géﬂ@éﬁt A4 nel udes, Sid 1 GAkhog,  the
proceSS|ng waste. [0023] Exanples of the acid fluid

citteube i Bheet ek bty the si kbgeRoDPr ocessignwast ewatefarts
i nclude an acid gas such as the carbon di oxi de gas,
ciandlaniacy dotwapdthguchaas Shydr ochl ori €. @ci daod stops

nitric acid. Above all, the use of the carbon dioxide
Cigaglﬁsipﬂéfewwﬁﬁ@iﬁqGﬂﬁKﬁb<Vﬁe@points t hat the gas
can_easily renoved fromthe filtered wate

086?&. né’assﬁroae% PESEI0r dat nent' 258G ehaE ttﬁfeeaf‘ﬁ“letf%r ety stem
whdaper g ﬂeé?@sfeygfl o0 Of Q:%%@ssmg,oﬁag@eewgh@%' de, 98Sining

-Lnjection nmeans es a car I OXI

Squt:bﬁdp&oéesgliﬁ@ oWa kB er60At FOl tyal veebraadt p €afppisin
di oxi de gas injecting section 6. After the outfl ow

| acanpdintidf ithectaphonedioxide gasedtrony tdre zardohluid into
di oxide gas cylinder 4 is controlled by the flowrate

thesEdadron @&W@S@lnﬂh@a@ﬁ‘f@%ea. en&Red ™ rig tRstewater
C n dio as |n n ecti ne 6 vi d

Lo % %5 Eﬁétg?vgaﬁk ) % ga?bgn |0$(|§59tewg’ter storage

ekt NG S8CLH Oy 61hs %%Qﬁtdaéé%&ﬂa‘&fr, f@&l@ééme%nsa for
porous tube nmade of a resin or the |like and the -

fFicaebongdithd deagaswalisoharegedtbn se20foem shat ewastewater
bubbl ed and i nmedi ately injected into the silicon
ingpocessiong raastevtter. having t anpdrgseagethaontisatpatio

f th d t t |
Ofggﬁﬁlgngigsrgﬁﬁ%¥%%¥?%g%¥ﬁg%g i 0 qg#ﬁﬁﬁf WAt §he Liquid
roGRERAM QI AxL e 99§h?¥rm§d{ﬁ@w@t&&%é@éwa@yeﬂ%m the

nltorlng
wastewater storage means to the filter means; and

forwarding restart cdntrol means for discharging, from a
jflow 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 the wastewater storage means Lo the



25measured by a pH sensor 7 provided in the

wastewater tank 2. It is to be noted that even when

the pH sensor 7 is not used, for exanple, the anpunt

of the carbon dioxide gas - 10 - necessary for

obtai ning the desired pH val ue of the resultant raw

wast ewat er may be grasped i advance to inject the
~gas with a constant flowrate by the flow rate
fidatr sleaval veoss 65P0025pr Thel spsitnewarerivtdnk 2 is a

ar.t i ch_functi.ons as wastewater .storage . .neans for .

B g Phe PRt Pt Saier e Sre b Bt DR TR i ooie
fihiel wast ewatetatpeat aenticysjem 20 shown in Fig. 1

shows a state in which the wastewater tank 2 is :
(9% dvi dedl with t RBOEAr bBASHPOXT e 9SS MLt gifmths the
s 131 cLAbUD r LS, S eyplel taRK DAndobheq CalPos dhaxhde tac

gas injection nmeans 3 may be independent of éac
cudtehlreperfi0B26Y dheal s glicbif drartdi ng punp 9 is a part

i.ch functions_as |liquid, forwarding neans for

At ng the 7 SacPBNETETTE ot THETHS: ciod,  th
cittdk 22 iba/thewhibiey Lomabnangedds bLbriks t@besnoisthites

that the wastewater treatnent system 20 shown in Fig.
withspargraast af e3¢ mmwhieds the 1iquid forwardi ng punp 9

i r oy ded i 0 t st t ,
R kS e er e T B Rer D e ot
reaRy kapeei ahsiest rindtliuenced avpant icortewhere 20itha such as

liquid, forwardin Euhp 9 is provided as lgong as the
theaw ekt eweter can Be 1 dedTt r'dif t Fe lhd feviat@ress1n9
wals2Blalet0 dheafifter mnbraneqdd. (00RL] Jhg fidd ebr the

menbrane 11 is a part which functions as filter neans
ameapabbé ohef fiilerrnd vaker ahw wast ewet ere@ 5 ortwardigd:, or

fromthe wast ewater .tank and _whj ch can s rate.the
BRI Tkt GGk s, o o5 RESSREr Sred My Thals the
sihavbAg @b ddacs eas ech Coiaddr radhobef dheitsid i €ONa stable

processing waste and filtered water. There is not )
stang dpécitallarestRechIbrivigiatte FRtEM%ladf ¥ i ¢etoing
ofmenpE apg 1%emg%gn§%anples of the material include a

pol ymer fi m a ceramic filmand a netal film
[ONBF @éovEhe exanplcesitefr t hershtapstof nhehdd|t eccording  to
em%gﬁgﬁéggg ¥§flryHéJd%rgsg8 lo¥£éé§¥¥oﬂweq%raggt aré&égkably
easily influenced Dby an external factor® such as the
limitation of the amount of the silicon processing
wastewater as the fTreatment target to be supplied or the

amount of the filtered water to be received



10

i5

20

25

~gas injecting section,

menbr ane, a t ube menbr ane, a honeyconb structure

"~ menbrane and a nonolith menbrane (a nulti-|lumen
nmenbrane). It is to be noted that there is not any
_special restriction on a filter system and exanpl es

of the systeminclude a fidtier 10system (a cross fl ow
systen) using a cross flow type filter for allow ng
the perneation of a part of the raw wastewater

ghrﬁﬂghzﬂgear%|E8£ ohrang apdobtaining $heicon

remai hing as non- per meat ed concentrated water, a-
Qﬁféésm'gl LEL-SYSLEM 0 1) kowkngdt be DPee meadhon sfate
all of the raw 15wastewat er -and an i mersi on nenbrane
£i1 tiefe Sypsyeperf6828] tihe unrfisk her edywateid (¢hegging of
concentrated water) flow ng out w thout being

fhd teriedrt henoghnehe filter menbrane 11 is returned

to the wastewater tank 2. Mreover, a flow path

switch valve 12 is preferably switched to 20return

the water to, the up stre %5 of the liquid-
?%ﬁ%&NQﬂsﬁﬁlBEﬁﬁHQO %W Fed water returned to
Iéﬁﬁ yS%emateréggp o%c% thQ? &1 K& & r<hdakes ohar ough

ehj “and hence t e concentration of 'the
Shibd SRR BEegSLHEGt ¥RStL: 11108808 Whbbeanoe|@psemefsent
time. In consequence, to keep - 25the approprlate
afidicef: the silicon processing waste included in
the raw wastewater, a part of the unfiltered water is
cont i nuBus! \2 drs mt@rnmemiéﬁil @1@?%%%% ay Rgrt.of an

12 - concentrated water fromthe sy , 9] The
Pheradrice WaRER £Br FRY %Wﬁ%ﬁé‘r?ﬂthfs% %?ewa rzta e 11

b d fil K I
GEPHOT Rl CPoPells THE T (or o Walbr Facel ved

‘, 5i n theFIéIp§rfgig%géﬁbeb%gglléla@fﬁmVﬁﬂdﬁlﬂéaﬁ Bert of

f orwar ded
the operation state in the embodiment of the wastewater

. treatment system of the present’invention.

Description of Reference Numerals.

[6019] 1:”silicon‘processing machine, 2: wastewater tank,

3: carbon dioxide gas injection means, 4&: carbon dicoxide

gas cylinder, 5: flow rate control valve, 6: carbon dioxide

f, 10: pH sensor, 8: level switch, 9,

167 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

[C020] Hereinafter, the best mode for carrying out the
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to the silicon processing machine 1 by use of a
liquid forwarding punp 16 or the like. It is to be
noted that a flow path switch valve 14 can be
operated so that a part or all of the filtered water
is returned to the wastewat & ~10tank 2, used for an
application other than silicon processing water or
dirscarded as the wastewater. [0030] The

GlbeHkEat i 9ok aryardiing < aek el baaansuB0i s howulid be

Figs. 1 and 2 is neans which can forward the

uGeneenbrat etk watiey anrdlenr: theehilfiter bd wat evinidedhdgo the
15wast ewat er tank 2 continuously or intermttently in

fednpunoyi embedinenthensHtORTt hRer aRPHARY bk ¢tlternation, -
TR AR iR ARAR R ST
B R R S A S A A
IR Pt PRSP IBF LR EEe Va bRcbbe. invention

i%me‘z%&uefedt he sepas@iRd Goreenbrakedt wahesn e or
iltered water is above the reference anount

(Cherei neifg.en dlssa teheepedal odamgrzan Jpetiag one

standby request tinme (1)"). 25[0031] Exanples of "the
copedateoh sfamdbys Feplest teeasiept) sYFReRuele B aggsent
where the amount of the silicon gro essggg wast.ewat, er

IPgReitdoihent hehoferidt i 'speed SASTEWIEST phg tieht

ili , Vachi - _—
SttsE 2o ERE Ul N | Bt kT $r8Lab08 OPAIGH Bxide
gr%ﬁdtitéxggglt%ﬁ argntit) ed widthowater tand henserihesr -

wat er or concentrated water cannot be

hsehacoed, 5[ 003214 Theramminty efumphe paw wast ewat er
received in the wastewater tank 2 can be detected by

& doeiel: i swl/ FohwBrding heoritined. MERasafbunt Hefeipalitany the

wastewater as a reference to start the oggrat'on of .
deeidisr @bl heoRY BRI di ng S SFECSHPREaS "3 0" FeyF Be© =°

preset as the reference anount. 10[00-33L As the
s GRPYEPEAF f or war di ng control neans 30, a preferable

e 1Ll ¥%st gHL T Dnyblehosnahams iin s
1 gs. ?1%%6§5%Q§¥p O?Zﬁ%o? 10, the carbon dioxﬁdemagg
ddlLetd @3 TBaRErBngthe dduif Jior Vautdi BY1poop Srozessing

fl'ow path switch valve 13 and the flow path switch
waltievalérate fhbephay- connecttetadrd frogeafmedted having 2
operate in conjunction ) .

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 I or
the like and which is discharged. Exampleé of processing
waﬁer for use in the processing of the silicon ingot or the

1ike include industrial water, well water, city water and

pure water. The discharged silicon processing wastewater
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with the pH val ue neasured by the pH sensor 10. _
[0034] At the operation standby request tinme (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 sw tched, 20respectd wely, to forward the
filtered water and the concentrated water to the
mastemater tank 2. The filtered water and

ntratgdcggt féggﬁgj g%‘ ta the wastewater tank

& Taw wastewater in the

Q%Sz‘s@ %l@%ko% tﬂ@daE!ﬂﬁ e85 Do dixiide @284 into the
nje tion

ans 3 can be 25operated in conjunction

it dhhe rpHe deteg tiat hywdthe pHcsehsorn 18cidhens theh as ]
carbon di oxide gas injection neans 3 is operated, the

e efarboe davxkidstevet emd mnt heiviadtgwatesuch ds -
tank 2 is regulated to 4.0 to 6.5, preferabl 5.0 to
ey drocaidri Rec EiGuis Fio e cﬁfﬁ@i puRBoge nayl betpetst &f

to f d | at th th h. th
19 (R BREA 1959 119 ST BE B SHORNAES HE TR 7S
t b f d Lat
O T TSR ] s e
Jﬂﬁ%ﬂﬂédogytQef£§¥éf%%¥éaﬁﬂéﬂ{'aﬂ@pﬁhétetﬂebﬁiﬁ%é&éd“%ater

wastewateif flows into the filter nmenbrane 11, even

ahemd heupBdsensor 10 is not used, for exanple, a
correl ati on between the formardlng (circulation) time

pfozdie T GOwBSt elaréreands aipheehmyesns Re Lpckedes a
is preferably grasped in advance, to control th

e
gegtanar diing igei Fesl aY et Re THaW WasEefRtErobhyvalve S

| 003
sy TR e e 1 A RS S em?gaf%e%nf e
caﬂisﬂe% f{m%uplé L £hLculal e d&%txllrci%u%gst E?oﬁy@tx@rﬁarbon

e opération standby request is cancel ed

c?s._r!ﬁé(ﬂciée E%laﬁ%y&%&& to {an-apetati-anbgt and byisancete
time". Even when the operation of the wastewater
doreatdienalsygsbenths stariediaghiargethéronl| toencarbon

processi ng wastewater can be treated in a stable
statield grsaipdngt POPer ot Uit thERCVEaESi Ay BhY Yapierater

| f the fil rent ne oih
T ? ng\%ér GRAGOF BT %éﬁ%ﬁlﬂ%&%ﬁg%egﬁ ot e
F0Ges a3 | someansuh oy canalischanos. of 9 i N

par raw wast ewat er
or the like, and the carbon dlodee gas d;scharged ina

foam state is bubbled and immediately injected into the
silicon prceSsing 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 &as
by the flow rate control valve'5 while monitoring t@e)pH
measured by a pH sensor 7 provided in the wastewater tank 2.
Tt 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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. 25retained in at least the flow path right after the

- 15 - the wastewater tank 2 to the filter nenbrane
11, when the forwardi ng of the raw wastewater from
the wastewater tank 2 to the filter nmenbrane 11 stops
for a predeterm ned period (jhereinafter also referred
to as "an'operation st andby 5request tinme (2)".

[ 0037] Exanples of "the operation standby request
tine

ST r%’ée?g%dénﬁﬁgﬁ R L fend SRR S

%ﬁ‘b@%g %sa the %“9969%917 %chééér!@i rl'na%v%hee%

ormard ing restart ‘control neans 40,
pref enpbl g exansl g !:§n§t§ﬂf'tfpc£w SyteeMyi Rhwhirehbwasate
own in Figs. .1 and 3, the pH sensor 10, the carbon
@bﬁﬁ@dmagﬁmwg 5. ectlon means 3, the liquid forwarding
punp 9, and the flow path switch valves 12, 13 and 14
B @& 5kl deconnectate SaNK B dgr ampedtt ’dhb@ér%!@ﬁwns as
conjunction with the pH val ue neasured _by the

H
WRHSR2 26r I0039F AEabReidbef &t T bni &r@&oyafﬂedaég?water

Tl me LIRS Pl et P At aRbe) SLERD: 20

4002 R e e&ms%%spyg9952914\f&ﬂa@%e M%@eka@er £ank

operation andby request I's cancel ed and

jine Lwnsido withe caperathon siandhy gfancel et:wen, m@sns 3,
shown in Fig. 3, the-flow path switch valves 12, 13

aie e ehadwatespeabikvel yndt vheli sstlargelitthéde gas
concentrated water (the unfiltered water) fromthe
Bybt @ on SMansove nAYt he #D@ﬁp%@%ﬁ“‘svﬂ Groralrfeers s
Sswi t ched_so_that _any wastewat er é not fllter d

[9Rotigh TR E AR Gr T GAE PR £ 8 BoPBE" ot et

h di
{gnct&}ec?x%, gagﬁryon u&ﬁ?ﬁa%xag?&s_a‘g mé‘gns f(ﬂ!l %&'&Qd@ﬁanﬁhé raw

wagstewater from the wastewater tank 2 to the filiter
membrane 11. It 1s to be néted that thé wastewater
treatment system 20 shown in Fig. 1 shows a state in which
the liquid forwarding pump 9 is provided in a flow path
between the waétewater-tank 2 and the filter membrane 11,
but there is not any special restriction on a portion where
the ligquid fofwarding pump 9 is provided aé long as the raw
wastewater can be forwarded from the wastewater tank 2 to
the filtér membrane 11.

1006271 The filter membrane i1 is a Dart-which functions as

, fllter means capable of fllterlng the raw wastewater

forwarded from the wastewater tank 2 and which can separate

the inflowing raw wastewater into concentrated water having

an increased content ratio of the silicon processing waste
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intermttently operated. In such a state, the liquid
forwarding punp 9 is operated to discharge, fromthe
flow path, a part or all of the raw wastewater
retained in at 5least the flow path right after the
wast ewater tank 2 and rightlbefore the filter
menbrane 11. Afterward, the forwarding of the raw
wast ewater fromthe wastewater tank 2 to the filter

%ﬁ%ﬁ¥§¥$%r£ﬁ Lackestaptag, {004 ol %?eEQaPGIQQ%E%Etion'

e raw wastewater 1s 1lOpreferably di scharged

&1 amd he te¥shen whide fMnid:OmdigpAhe ph, obuthexsmies of
wast ewater retained in the flow path right before the

fHid tertgreEniir aneidde by pdlemptd Sedsor al@erbbieofely and a
even when the pH sensor 10 is not used, the ‘
Mefradar®iilmy oMorheveaw wwsteveR &f (thepsapepapfythe filter
controlled 15b

, le,..the tipm trol.
RO <Trids SheVRe b dip L 0 Sy AT BEBF AR Fon EH f o
l i od t t ti b : i
TPt Fo PR SR A o SN P siar izt hbfane

: t ey a AN G ehBWa WSt EWBE eF
47 TR B} 2L o 80 ke nast vt ors o

Mastieval emhtranke2e angl Kdghinbefarg aiheekitktietion on a
menbrane 11 is discharged fromthe flow path prior to

tie e shartenf atbeeoparkts o, el sysier tthelydeigohilter
processi ng wastewater can be treated in the stable _
sysiten f Gy Qe s| Bhew pays e wi dHoE ec&bsrfgTany Fappdiilter

| oggi ng of 25the fil Ex b
fo00 Fimai BhPt BPTRTHEL 1 Gnrh HARoE BROVFT] “dstewater
i 1ically. - - on N

SRS i Xaif ol REm PEf Mid) SARRETg P BT, BRing

E$01-0043k at e b BxGBRL e At HA Maskewat i rect filter

treatment system 20 having a constitution shown in
Herd Y aQilbiigos phiocessiaw: was todwatlér ofr ale raw
wastewater) shown in Table 1 were prepared. Next,
pEretd T stgt e Armerns bpereanyreng fAdBeLr 8HBESE-ti me

1) and an operation standby cancel time (after 1

%b The unfiltered water {the ccncentrated water

flowing out without being filtered through the filter
membrane 11 is returned to the wastewater tank 2. Mereover,
a flow path switch valve 12 is prefe;ably switched to
return the water to the upstream side of the liquid-
forwarding pump 9. The unfiltered water returned to the
wastewatér tank 2 or the like circulates through the system,
and hence the éoncentration of'the gilicon processing waste
increases with an elapse of time. In consequence, to keep
thé approbriate amount of the silicon processing waste

included in the raw wastewatér, a part of the unfiltered

water is continuously or intermittently discharged as the
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10were considered 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, to
forward filtered water and ééncentrated water to a
wast ewater tank 2. 15Moreover, the pH of the raw
wastewater in the wastewater tank 2 was regulated. to
&ordae e ddae waastewaber t MasSs gofini nuousl y forwarded to
the filter menbrane 11 (a continuous circul ating
DpEralt | DR . £ Thee reas watteaf folmmedonhiroagh orheoffitiier
operation state of the wastewater 20treatnment system
ponkafargr Igperat benrecahiady barcdiltafesr voperatsbh 1o-

- restart) is shown as "an operation restart result”

 Habi® t HR0BREPO( ERARp st oo Hif [dnBardt FoLeT received

PR ket GRheP ST el 0 0 LRI S atoBg (Bl B
£xcap stifi%ogpgge&égyiﬁ& ahesh Ale an PeLAt ben, st andhy

request tine a an operation standby cancel . tine
fahieraithy RoWpS) cwerethe 18ce. cantsiideredbasnstadieshat a
shown in Table 2 to treat the silicon processing

flast quettreswithle vedubtlof cathéocanfaramti en dhat he part or
operation state of a wastewater treatnent system 20 :
aflt et dpper dtildarsdanebyr chh o tyfacetoopbpatpdpewater
restart)- i s, 5shown as an operation Q:%st art.result”

FaP e 589 G845 FapPRIAFAEEOn other than silicon

processing water or discarded as the wastewater.

10030] The circulation/forwarding control means 30 shown
in Figs. 1 and 2 is means which qan forward the |
concentrated water and/or the filtered water to the
wastewater tank 2 continﬁouély or intermittently in
conjunction with the pH of the raw wastewater immediately
before the wastewater Tlows into the filtéf 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,
when the amount of the raw wasteﬁater receiVed in the
wastewater tank 2 is below a reference amount 6r the amount
of the separated concentrated water-and/or filtered water
-is above the reference amount (hereinéfter"also feferréd to
as "an operation standby regquest ti@é (lli)f

{Obél} Examples of "the operation séan&by request time

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

processing wastewater lowers when the operation speed of
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Silicon processing wast ewat er, (before injection
of carbon di oxi de gas) Raw wast ewat er (after

i njection of carbon dioxide gas) Injection anount of
carbon di oxi de gas- (ng/L) - 20 pH 6.2 5.3 Content
ratio of netal silicon in Setid, content (W% 63 83
[0046] [Table 2] - 19 - E eidwax2 Intermttent

circul ati ng operation

the silicon processing machine 1 lowers oxr the operation

stops, and a case where the filtered water tank 15 and the
like are Filled with water and hence the filtered wéter or
concentrated water cannot be discharged.

[0032] The amount of the raw wasteWaﬁer.received in the
wastewater tank 2 can be detected by a level switch B or
the like. Thé amoﬁnt of the raw waétewater as a reference
to start the operation of the circulation/forwarding
control means 30 may be preset as the reference amount.

[0033] As the circulation/forwarding control means 30, a

- preferable example is a control system in which as shown in

Figs. 1 and 2, a pH sensor 10, the carbon dioxide gas

injection means 3, the liquid forwarding pump 9, a flow

path switch valve 13 and the flow path switch valve 14 are
relay-connectéd and programmed to operate in conjﬁnction
with the pH value measﬁred by the pH sensor 10.

{0034] At the operation standby request time (1), as shdwn
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 forﬁard 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 wastewéter 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 0. When the carbeon dioxide gas injection means 3

is operated, the pH of the raw wastewater in the wastewater
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~Interval of 30 minutes,-continued for 3 mninutes

.Immediate. restart GSSS rn P8 St abl e

operation for 3 nonths or nore

- 14 -

rank 2 is regulated to 4.0 t§ 6.5, preferably 5.0 To 6.0,
and the ligquid forwardingrpump 9 may be operated to forward
(circulate) thé wastewater'through the filter membrane 11.
I+ is to be noted that the raw wastewater may be forwarded
{(circulated) continuously or intermittently. Moreover, to
grasp the pH of the raw wastewater immediately before the
wastewater flows into the filter membrane 11, even whenrthe

pH sensor 10 is not used, for example, a correlation

. between the forwarding 4circqlation) time of the raw

wastewater and a pH change or the like is preferably
grasped in advance, tb control the forwarding {(circulation)
of the'raw wastewatér by timer céntrol.

[0035] Thus, even at the operation standby requeét time
(1), the raw wastewater kept at a specific pH is circulatéd
through the system, whereby the operation standby reguest
(1) is canceled and the time turns TO "an operéﬁion standby
cancel time". Even when the-operation of the wastewatér
treatment system is started again, the silicon processing
wastewater can be treated in a stable state for a long
period without causing any rapid clogging of the filter
membréne.

i0626] On the otherrhand, forwarding restart control meéns
4d shown iﬁ-Figs.'l and 3 ig means which can discharge,
from the flow path, a part or all of the ra@ wastewater
ref#ined in atlleast the floQ path fight after the
wastewater tank 2 and right before the filter_membrane 11,

and then restart the forwarding of the raw wastiewater from
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Exanple 2 Intermttent circulating operation Start of
circulation! forwarding at pH > 6.0, end of
circulation/forwarding at pH < 5.3 Inmediate restart
1CS9SsS C("1 38 St abl e operati on for 3

— }_5 —_

thé wastewater tank 2 to the. filter membrane 11, when the
forwarding of the raw wastewater from the wastewater tank 2

toe the filter membrane'll stops for a predetermined period

“{hereinafter also referred to as "an operation standby

reguest time {2)".

[0037] Examples of "the operation standby requést fime

(2)" include a case wheré the operation of the silicon

processing machine 1 stops for the long period (the
cperation of a processing plant stops).
[0038] As the forwarding restart control means 40, a

preferable example is a control system in which as shown in

Figs..l and 3, the pH sensor 10, the carbon dioxide 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.

[0038] At the operation standby recuest 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 éperation sﬁéﬁdby 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 respectlvelyy to dlscharge the
concentrated water (the unflitered 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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nonths or nore Exanple 1 Continuous circul ating
operation_ | Imediate 1, restart 3.5 3.5 rn 38
St abl e operation for 3 nonths or nore

..._16.....

injection means 3 is preferably continucusliy or

intermittently operated. In such a state, the liquid

'forwarding pump 9 is operated to diééhargé, from the flow

ﬁath, a part or all of the raw wastewater retained in at
least the flow path right'éfter the wastewater tank 2 and
right before the filter‘membrane 11. Afterward, the
forwarding of the raw wastewater from the wastewater tank 2
to the filter membrane 11 is restarted.

[0040)] It is to be noted that the raw wastewater is
preferably discharged from the system while monitoring the
@H of the raw wastewater retained in the flow path right
before the filter membrane 11 by the pH sensor 10.
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 system operation halts for a
long period at the operation standby request time (2} and
then thé operaticn of the wastewater treatment system is
started again, the raw wastewater retained in the flow path
righf after the wastewater tank 2 and right before the
filter'membrane 11 is discharged from the flow paﬁh prior
to the restart of the operation, and henge the silicon
processing wastewater can be'treatedlin Ehe stable state
for the loﬁg period without caunsing any rapid clogginglof

the filter membrane.

Examples
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Conpar ative Exanple 1 Full stop |nmediate restart
csg8L CO L9 Rapi d nenbr ane clogglng occurred
within 1 hour after operation

- 17 -

[0042] Hereinafter, the present invention will
specifically be described with respect to examples, but the
present invention is not limited to these examples.
{00431 - {Example 1)}

A wastewater treatment systeﬁ 20 having a
constitution shown in Fig. 1 and silicon processing
wastewater (iaw wastewater) Shown in Tabie 1 were prepared.
Next, operation states at an operatiocn standby request time
{1) and an operation standby cancel time (after 15 hours)
were considered 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, to 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 toc 5.2, and the wastewater was
continuously forwérded to the filter membrane 11 {(a

continuous circulating coperation). The result of the

‘confizmation of the operation state of the wastewater

treatment systeﬁ 20 after operation standby cancel (aftér
opération restart) is shown as "an operation restart
result” in Table 2. |
(0044] (Examples 2, 3 and Comparative Example 1)

Szlzcon proce351ng wastewater was treated in the
sSame manner as in Example 1 descrlbed above, except that
Voperation states at an operation standby reguest time and

an operation standby cancel time ({(after 15 hours) were



restart Qperation state at [operation standby

request tinme (1)] Details of intermittent circulating
dperation Operation state at [operation standby

cancel time] At operation standby start tinme At
operation standby cancel ti¥® (after 15 hours) |,
standby start time  Istandby cancel tine Qper ati on
restart result _

considered as states shown in Table 2 to treat the silicon

processing wastewater. The result of the confirmation of
the operation state of a.wasfewater treatment system 20
after operation standby cancel {after operation reétart) is
shown as “én operaticn restarﬁ resuit” in Table 2.

[0G45]1 [Table 1]

Silicon processing
wastawater
(before injection of
carbon dioxide gas)

Raw wastewater
fafter injecticn of
carbon dioxide gas)

-Injection amount _
of carbon dioxide - 20
gas (mg/L)

pH 6.2 . 5.3

Content ratic of
metél giliceon in 83 . 83
solid. content :

{(Wt%)

[0046] [Table 2]



-1--1 rtla)

“H O +I

) LI-1 0 0-i

[--) 0 -13 o (...
00-HH ---1U) '0-HH

Hd
. H

18

118188 T

¢ o7dwexyg

aATyeIRdUIO)

3I0uL
3xow I0 _ uotirzado
gyluow ¢ I0J 8JI0U IO SYIUOW 40 sHauon J933e Inoy I
¢ 103 , 3TNSsIT 1IRAsax uocTiwiedp
uotjersado |¢ xoj uorjlededo aTgels UTYITHM PRIINDDO
' ' uorlerado
sTgels m»@mpm buthhHotn :
suezqusw prdey
(37m)
(sanioy §T I®11%) AUBJUOD
122 Z8 z8 LS surty penugd Agqpuels pITOS
_ voTrexado 3yl UT UODTTTS
TE38W
. PWTY 3IB3S AQPUERLSR JO OT3ex
58 =8 ES €8 uotaersdo 1y JUSIUCDH
(sanoy gi IL91Ie)
§°g 9°g A 8L 2wWT] Teoued Agpuels
yotaerado 1y yd
. S owTy 1I'lS AQpuens
£ £7g Z°8 £°g uotierado 1y
JIR3SDI Jae3sexn jIejsex Hmﬁay Tenued Agpuels uotiexsdo]
BE=Jak=anol-Tiiltiyy HIBISSI SBTpouNLL - @3 eIpsumr 1B Tpoun] i® _®@323s uotiexadp
S8INUTH £'¢ »> ud je _
_ Iy Maw PUTRPIRMIOI /UOTIRTODILD uotyezedo BUTIETNOITO
ponULUCD Jo pue ‘g'g < Hd J® - - 3US33TWILAUT JO S{TeI8q
fgRanUIW Qf |BUuTpIremIoy /uotTieInoItd o ! :
JO TeAI2QUI 3o 1Ies
uoTyeIade uoT}eIDdO [(T)
BuTtaenoaro uotjexsdo bUTIRTNOILD burjenoito dols T @Eﬂu Jsenbal %ﬂﬁqmum uotTlexsdo]
QU8 ITWIDNUT FUe33THISAUL SNONUTIUOD 1® 81v1s ucTieisd)
7 aTdwexry T eTdurexy 1 erduexy




10

15

20

O (f) 4-1 0 -12-) 00 ---- OP -hi 3 - - 20 - _[0047]
(Exanpl e 4) A wastewater treatnent system 20
having a constitution shown in Fig. 1 and silicon
processi ng wastewater (raw wastewater) shown in Table
1 were used, operation stat€® -at_an operation standby
request time (2) and an operation standby candel tine
(after 15 hours) were considered as states shown in
%Q' CH g q[g) itheysilicon processing wastewat er was
treat ed That is, at the operation standby request
time (21 wddteweney topathéon of s teerd (arHzoringi exi de
gas was continued, and another operation was stopped.
déstnstcheumpenash@msirarﬁﬁtw Gantél Stlllﬁﬁonfpéwfbfaﬁﬁg
switch valves 12, 13 and 14 were sw t

wesgpeetevell ’yaWt%aﬁt%teﬁrde SPRENC dhc EﬁP%%‘u %dW%‘t étsed
geggtgg;hst?ggtn L E0e TS MRS LANRL R b ! PLASESE A

and an operation standby cancel time {after 15 hours) were

considered as states shown in Table 2, and the silicon
processing wastewater was treated. That is, at the

operation standby request time (2), the only injection of a

cGarbon dioxidé gas was continued, and ancther operation was

stopped. At the operation standby cancel fime, flow path

switch valves 12, 13 and 14 were switched,'respectively,'to

discharge the concentrated waterx 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 from the system. Subsequently, the usual
dperatioﬁ of the‘wastéwater treatment'systeﬁ was.restarted.
The result of the confirmation of the operation state of
the wastewater treatment system 20 after operation standby
cancel (after ocperation restart) is shown as "an operation
restart result"™ in Table 3.

[0048]. [Table 31



15wastewater tank 2 and right before a filter
menbrane 11 was di scharged fromthe system _
Subsequently, the usual operation of the wastewater
treatnment systemwas restarted. The result of the
confirmation of the operatidh state of the wastewater
treat nent systen120 after oper ati on standby 20cance

[.att or

att-er—eperatt+on—restat 1) s—showras %ggﬁﬁféa&l Ofl

rest-art raculf" ) Tohln 2 rnr/lo1r-r ol
+ < J LU\.

kendsEperakton state at [qpe #S'az;(] JSJ? t&‘bEyprovw iso

UeSt ohi BBxhdbl SEQRAM tiintehe %%etf faton onty for
gﬁg}atﬁgn on?y f%r |ﬁ?ict|on of caﬂﬁﬁﬁc&989|8§ Ebon
was_cont i nued) _Qneration state [SEOFoper 3T S

Qreredlioni ABRtReeAi ned water wad di SRRERGRRA MaG@Rr Was

yetrefmion standby cancel time] discharged from systen
At operation ' 5 ¢
standby start time ’
PH At operation
standby cancel time . 5.4
(after 15 hours) '
Content At operation 83
ratio of standby start time
metal _
gilicon in At operation
solid standby cancel time 83
content (after 15 hours)
{wt%) '

Stakle operation for 3

Operation restart resull-
) 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
Comparative Exzample 1, anyrrapid membrane clogging 1s not
caused after the operatioﬁ restart; and the operation can

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

Industrial Applicability

10050] A wastewater treatment system of the present
invention is preferably usable in the treatment of silicon
proéess;ng wastewater contéinigg silicon Processing waste
Which takes fromrduring silicon processing, especlally
during processing for grinding the outer periphery of a

silicon ingot.



pH At operation istandby start tinme 5.4 At operation
standby cancel time (after 15 hours) 5.4 Content
ratio of netal silicon in solid content (W\t% At
operation standby start tipg 83 At operation
standby cancel tine | (after 15 hours) : 83 Operation
start result Stable operation for 3 nonths or nore
049] As shown in Tables 2 and 3, when the
wastewat er

CLAEL

wégkewater'treatment method which subjects silicon
processing wastewater containing silicon processing waste to a
filter treatment, comprising;

injecting an acid fluid dinto the silicon proceséing
wastewater to obtain raw wastewater to be treated having a pH of
4.0 to 6.5 with acid flow injection means;

receiving the raw wastewater with wastewater storage
means;

filtering the raw wastewater to separate the wastewater
into concentrated water having an increased content ratio of the
silicon processing wasﬁe and filtered Wétér with filter means;

forwarding the raw wastewater from the wastewater storage
means to the filter means with liquid forwarding means; and

inte;mittently regulating thé pH of the raw wastewater to
4.0 to 6.5 to forward thé wastewater to the filter means and for
forwarding the concentrated water and/or the filtered water to the
wastewater storage means with circulation/forwarding control
meaﬁs, when the amount of the raw wastewater received in the
wastewater storage meéns is belcocw a reference amount or the
separated concentrated water and/or filtered water is above the

reference amount.



treated by using the wastewater treatnent systens of
Exanples 1 to 4, unlike a case where the wastewater
is treated by using the wastewater treatnent system
of 5 -Conparative Exanple 1,3 any rapid nenbrane
clogging is not caused after the operation restart,

and 5t he- z%%e%tslt%aeég be <5 ORLhRURELidH 2 Stk i Btal & lain 1,
over three nonths or nore. Industrial Applicability

wnordQ] 0050]. A vasts - EESLTRNI - 3YS! el e JUARPNL stars

Hvention is prefe rab usable 1n the treatnment of

CerLb]radtl&%g’gﬂ ﬁr O\%gg?éag\%}wg%ﬁ \é\@t@f r%?rgg) %I %Qréhﬁégggn/forwardlng

Yrom dari n I con
roceSS|ng, especi ally during processing for grinding
at p cuter periphery of a 15silicon ingot. - 22 -
CLAINB 1. A wastewater treatnent nethod

whi ch subjects silicon processing wastewater

containing silicon processing waste to a filter

tredt-nedihe cEmpergitag: treatnent parhed | ageArfdtg o clain 1,

fluid into the silicon processing wastewater to ,
wher&ﬂnzmtmeramﬂmeBl@W%@Q#fQEWQﬁﬁMﬂQeaF@Htﬁ%%|rﬁ?%?ﬁaHWSst for 3

4.0 to 6.5 with acid flow injection neans; receiving
minuitde wiah WastewalepfwB? hnwastewat er st orage neans;

filtering the raw wastewater to separate the

wast ewat er into concentrated water having an

i ncreased content ratio of the silicon processing

waste anthd ifaleked twat efewihbnfi | hetho@anscording to any one

forwardi ng the raw wastewater fromthe wastewater

- of St9lage;means tontheidibherorpanst Wit hvltduitt pl of the raw
forwar di ng neans; and intermttently

waste% Al 'rrﬁl'%d'ﬁ_g%e@y pLethe AW wastewaler fiewd. Onte 6hd filter

orward the wastewater to the filter neans and for

meané,or%%aert 2l tqhg he caoncenisaled (at ek Q’QQQQQté(@etcg'Jlt@r@g 6.5 to

wat e stemater storage neansS wt
C atlon/formar |n 0] qg ' mhen t he anount
forw?ﬁé FAN RS SRt 8 gpécgi%gé € wast ewat er

storage neans is beIOM/a referenqe anount or the
separated concentrated water and/or filtered water is
above the reference anmount. - 23 - 2. The
wast ewat er treatnment nethod according to claiml,

wher ei nt heci rcul ati on/ f orwar di ngcontr ol neansstarts



circul ation/forwarding at pH >6.0 and stops
circulation/forwarding at pH <5.3. - 3. The
wast ewat er treatnment nmethod according to claim1,
wherein the circulation/fosyardi ng control neans
works for 3 mnutes with interval of 30 m nutes.

4. The yastewater tleatimrbopet hagiRegortdidgrdinamy any one
one of claine 1 to 3, wherein in conjunction with

LGP ob Ehe LA pstenalel iTed! il &l e DRIl Qi@ de gas.

of A\idlfenat 8r " F1 e 1 i'lter neans, the pH of the
raw wastewater is regulated to 4.0 to 6.5 to forward
the wastewater to the filter neans. - 24 -
5. The wastewater treatnent nethod,_accordi a e
one®of SIE oL 5 R EPORREE N Bard Y i o 2a qeY any one
car bon di oxi de gas.. ... 6. The wastewater. = .. - .4
of chgight reritC net HEE BREbrdihg® o Sy FSé 6P - BPaie “T '8
5, wherein the silicon processing waste is formed by
by grgmidddion§heheu bt epepgrighieryf 6f SalsfPi cbifinyot .
ABSTRACT A wastewater treatnent system 20 including
carbon di oxide gas injection neans 3 for injecting a
carbon di oxi de gas into wastewater which takes pl ace
during silicon processing to obtain raw wastewater to
be treated; a wastewater tank 2; a filter nenbrane 11
t hrough which the raw wastewater is filtered; a
liquid forwarding punp 9 which forwards the raw
" wastewater to the filter nenmbrane 11; and
circul ation/forwardi ng control neans 30 which can
forward concentrated water and/or filtered water to
the wastewater tank 2 and which can regul ate the pH
of the raw wastewater to 4.0 to 6.5 to forward this
wastewater to the filter nmenbrane 11, when the anount
of the raw wastewater present in the wastewater tank
2 is below a reference anount.
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ABSTRACT

2 wastewater treatment system 20 including carbon
dioxide gas inJjection means 3 for injecting a carbon
dioxide gas into‘wastewater which takes place during
silicon processing to obtain raw wastewater to be treated;
a wastewater tank 2; a filter membrane 11 thfough which the
raw wastewater is filtered; a liguid forwarding pump 2
which forwards the raw wastewater to the filter membrane
11; and circulation/forwarding control means 30 which can
forward concentrated water and/or filtered water to the
wastewater tank 2 and which can regulate the pH of the raw
wastewater to 4.0 to 6.5 to forward this wastewater to the
filter membrane 11, when the amocunt of the raw wastewater
present in the wastewater tank 2 is below a reference

amount..



