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(57) Abstract: A method is provided in which a large volume of water used with chemicals and including waste produced during
this use can be easily treated while also holding down costs. This produced water treatment method, in which the produced water is
extracted from the production of oil or natural gas and contains at least an oily component that has to be treated, includes: an oil sep -
arating process (1) for removing free oil from the produced water if necessary; an aggregating process (2) for aggregating emulsified
oil introduced to the produced water in order to obtain micronanobubbles of ozone-containing gas in a gas-liquid contact time of
preferably 2 to 60 minutes, and a floatation process (3) for allowing the aggregated emulsified oil to float to the surface as scum and
to obtain purified water.
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[0090] [k4]

[0091]

SHEHE Eifyf SRR
20 7314 45 5t 90 531
CoD mg/L 1950 1800 1800
5y mg/L 25 20 22
w4 mgS? /L 5.0 2.0 0.5
$i0, mg/L 4 3 3
B35S - g R/ #
HEH Rt A mg/L 800 1400 2100

TV EEBATWEH R ZEERMHEKICEA L -OBILRENET L.
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AR L7eL 2ICT74—IV THENSDER LT, TDER, LEEKR4ICTRT
£IIC. 20~9 0 DEMIFETHIDDBEREDNZDEATL, LHL,
BALEAREIA70F/ RNTLTIERD D, 74—V JTHOE
BYPRALEEAR T &Y., H20O7E#IE+2 TlEAdh 7%,

[0092] COD., ®Wi{t#. RU'S i O,ORELHEALLHINLT YV VY EEATW
OB VRETELEN, BALEARINYA20F/ NNTILTIERI -7
H. REEREMEN >z, Tk, A ZBOF YV VEENESRY, VYV
DFERAZENZLKBETLAEL BAYVVREBOLDICHBIMEERTSZ
EMMEITR T,

[0093]  [ZEHEHI2]
RHEG 1 EEBOHRT2 09BOA Y Y EEHADEBEAE, R HLDZ
L PBEDORTEHART 27-0F YV VEBEAROHKBERPERROBREZEL
LTRALEZFEDBI T, ZDR, RESHEEROREY Y T) VT L
THRAMET o/, ZORR. MREMEITEREG 1 ERETH > 7%,

[0094]  [ZEHEHIS]
BEFORIMNREWERY 572, KM 1 & RROEREMHKE 6 DIF
L, ThENICHERIRE—% (FeS0,) . AEMMETNH (Fe, (
S0,) 5) . AFEKBIILEZS (Fe (OH) 53) . HEMB7ILI=TL (
Al, (SO,) 3) . BEBEZILIZ=ZVAL (AIC ;) RCEIRRAL
(FBRTENRLEZED) 2&450mg LEMDBREERD LD ITHRML
oo TDEIITL TEALESERFEMHKICH LT, UBIEERATEBEHICLT
HEA AT o/y HRABEEALTHS 4 5QRICRESBMBOHEENEIDRE
YY) LTS A T o7, TODNERE TEEXREICKRT,

[0095] [&5]

SATIE B COD (mg/L) 47 (mg/L)
[ 1500 9
Wi gk 1450 8
AKEMLE 8k 1450 8
T LI =0 N 1600 9
BALT VI =0 b 1650 10
BRI A J7 I 1450 8




WO 2013/129159 24 PCT/JP2013/053855

[0096]

[0097]

[0098]

FERENSDNDEDIC. MBI DODVWTIFLTOHBEICEWT, COD
IKOWTIRBE 7LV I ZV LZ RS ETDHZEICEWT, EkH 1 ORREL
YE|EBELTHY ., BEFZRNT DI ENEYNTHD I &N Db o7,

[EhEHI4 ]

EhEfl 1 DR 4 5 DEEROKEERAHKT LICKRERE L TEER (45
L4 2 AILEKMEBARAENR) 30g&2FRML T3 0oEp- < YigH
LTHEIER, CORBICIY SR LAZLEREERZHEML T2HLE
ER, WEZOMAEKIZICOD1250mg /L, #B4a5mg Lilkoik
o EEGI1 DRI YEARIBICERL TEY, EERIBRERE L TEMT
HDdIEN DM o7,

&= oDEREA
1 HO DR T
2 BRETRE

3 FLEoETRE

10 CPIAALEARAL—%
20 B&ErE

30 FLomE

40 BREDHE

52 NTILEFKEEEE
53 #AVUELES
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[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

[E53KIR5]

[E53K1R6]

F5RIAT]

[E53KIR8]

[E5KIR9]

B oK D E

FUANIE KA T RADEHICHE > TRYHI N, RERFYWEE LT
DI EEHADESUREFKOUNEBRETH>T, AV VEFBHAZD
557400/ NTIEBHEKICBALTHALLF ML ZRESE
DERETRERE, BELEI AN EZAALE L TELDBIE TS
bkEBIZZLENBMTIRENSRD I EEEHE T DHEEKONIES
%o

BIEERETREE, BHEKISCADICHNATEENE M. A€
B, BERMEYE. RUBENOIBOLREL 1 DEBRET S
EEBHMET S, BREICEHOBEKDOLRESE,

LEZE%ZFA L TRIEREH KN SRIESHED ZRET Mo oBETIE
NEIEERETRRORIRICERITONTWE a2 FHET 5. BKIE
XiF 2 ICEEBDOBEREKDLETE,

BIESRETREORIRIC. FERHZAVWTICREZREI T2 RERE
TREMIRITFONTVWE I EZHHET S, BRE1T~3DWVWTNHIC
EHOREMKDLIETE,

AR RRIRETRED. MHR® L < IFRLRDOFRIEFR ICHEFK 28R
LTOREIEDIUNEBTHI I LA RHHET D, BFKRIEA ICIEHOREY
KDWER T,

AIEBRETREARFLOBMIREZ2E—DIRTITY 2 &2
ET B, BKRKET~50VWTNANICEHOREAEKDLERE,

AIECRETIRICHTDFT YV VYEEHAANLRDZYA/O0F/ NTIL
EREEKE DEMBEEA 2 ~6 ONDEEANTHD I & E2/FHMET S
. BEBRIEB1~6DVWTNAICBEHOREMAEKDRIES X,

HELIETIVIE =D ADEEYULEERBH S 75 5REHRI & H]
NREIRRY/ XFHERFLOMIRICBEATEIEZRFHHET D
BEBRE1~TOVWThAICBEHOREMAEKDRIES X,

RIS AYA, MED 2B L X3 DHELCETILI =T LDEE
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[E5K1R10]

[E5KIR11]

[E5K1R12]

F5RIR13]

[E5K1R14]

[E53K1R15]

[E5KIR16]

e¥. |, MERIR. RUOKBIEMDOEDDRLEH1ETHD
EEBHMET B, BRESICEHOBEEKDLRESE,

B F LB TR TOBM LR DLDD R EH—EZFIEERET
RICBRI S EZHHET D, BREI1~9DVWTIAICEEEDE
HFKDWLIETE,

AIESREfE K R U XigRIEEA{EKICH LT, COD, TOC, KU
HTBEDIBOLREDH 1 DERH L CHIRRETIRTEAT S
FVVEREHAOHBERT AV VEBEEFEL, BEEKPOD
PR EEHDERET DI EER/HET S, BFRE1I~1000TF
NACEEDOBEMR KDL L,

AR F LB TR THIFREKOD R EEHE—EITH LT, 71)b
H—IlLBBBENE, XigEAFT4 b L IFTERRICK 2RELE
AL CRENEMEL L YEVREREI TRENICKRET D L%
BHET D, BRKET~1100VTNIMIEHOBEEKDOLERSX,

FUANIE KA T RADEHICHE > TRYHI N, RERFYWEE LT
DI EEHADESURFKONEBEBTH>T, AV VEFHAZD
557400/ NTIEBHEKICBALTHALLF ML ZRESE
DEREFRE, BELEI AN EZAALE L TELDBIE TS
bKzB2ZFLDBFERENLRD I EEFHE T DREMKDOUIELE
[

AIECREAFKICRIESHDICINA TR ENEZ WM. EEELEE. B
HHEME. RCFENDOI EDOPRLEE 1 DERETIREFE
ERICEATWD I ARHET 2. BERIE T 3ICEHOBEHEKOL
HEE,

LLEZE%ZFA L TRIEREH KD SRIESHED ZRET 2 Mo DBEF &
NEIEEREFEROFIERICERITIONTWE I Ea2FHET 5. BKIE
3XUE 1 4 ICEEEHDOBEEKDIBEE,

AIRDREFER EAEZFLEDREFEREZ 1 DOUNBERNTIEITL T



WO 2013/129159 27 PCT/JP2013/053855

ST EERBEMETSD, BRE13~150WTNMEEHDOEEKD
MIBLRE,



1/2

WO 2013/129159

[E41]

PCT/JP2013/053855
HH R AAHL
BK — HaHEIRE > BREIR > FESMIE — 5K
S S I
1 2 3)/ :
_________ 1
TR




2/2

WO 2013/129159 PCT/JP2013/053855

[E43]

.'-%.'.
J—| 92 51




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2013/053855

A. CLASSIFICATION OF SUBJECT MATTER
C02F1/24(2006.01)1i, B0OID17/00(2006.01)1,
(2006.01)i, B01D21/01(2006.01)1i, C02F1/28(2006.01)1i, CO2F1/50(2006.01)1,
C02F1/52(2006.01)1i, C02F1/78(2006.01)i, CO02F9/00(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B01D17/035(2006.01)1i, BO1D17/04

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

C02F1/00-78, 9/00, BO1D17/00-12, 21/01, E21B1/00-49/10

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1922-1996
Kokai Jitsuyo Shinan Koho 1971-2013

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2013
1994-2013

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2005-118612 A (Hitachi, Ltd.), 1-16
12 May 2005 (12.05.2005),
paragraphs [0024], [0025], [0029], [0035] to
[0038]; fig. 1, 2
(Family: none)
Y JP 9-290280 A (Meidensha Corp.), 1-16
11 November 1997 (11.11.1997),
paragraphs [0033], [0048] to [0054]; fig. 5
(Family: none)
Y JP 8-309336 A (Nakamura Electric Mfg. Co., 1-16
Ltd.),
26 November 1996 (26.11.1996),
paragraphs [0001], [0027], [0032] to [0034];
fig. 1
(Family: none)

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

10 April, 2013 (10.04.13)

Date of mailing of the international search report

23 April, 2013 (23.04.13)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2013/053855
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2009/133881 Al (Ube Material Industries, 4-12

Ltd.),

05 November 2009 (05.11.2009),
paragraphs [0027], [0028]

& US 2011/0042297 Al & CN 102076608 A
& KR 2011-0018322 A

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




[E PR RS FEpsHpES%s PCT/JP2013,/053855

A, EROBETLBOSR (HERFF2E (IPC) )

Int.Cl.  C02F1/24(2006.01)1, B0O1D17/00(2006.01)1, B0O1D17/035(2006.01)1, B0O1D17/04(2006.01)1,
BO1D21/01 (2006. 01) i, CO2F1/28(2006.01)i, C02F1/50(2006.01)i, C02F1/52(2006.01)1,
CO2F1/78(2006. 01) i, CO2F9/00(2006. 01) i

B A 21T o ooy B

WA AT - T/ NRE R (HBRRRF 8 (T PC) )
IntCl.  C02F1/00-78, 9/00, BO1D17/00-12, 21/01, E21B1/00-49/10

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 34
HA[H FE A 28 5AH 1996—201 314
HAE B EFE AR AR 1994—201 34

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BES 5 LD L5

B SCEROD B 5
) BIASCENG RO—IMOEINEET S & &3, FoMET AEFOESR HRIE D H
Y JP 2005-118612 A (B4t HSZBERT) 2005.05.12, [0024]).| 1-16

[0025).[0029).[0035)]—[0038). ™1, 2 (7
7> U—7L)

Y JP 9-290280 A (BERSHBIES) 1997.11.11, [0033]). [00 | 1-16
48] —[o054], W5 (77#IV—720L)

W CHOBEICHEIIMATIE SN TWD, ™ A5 b7y I U—ICETABIRA SR,
% BIRAXEROBT Y — D HOBITAR ST STHR
TA )] BHCBIED S A I TR <, — kL =4 [T) EFEHEEA SUIEBE I BICARZSNEITH- T
HD HFEE P ET A O T <, FEHOFEE I8
[E | EREHE A ATo HEEE 7= 1383 <h 505, EEHEEA OO DIEIRT A D
Do ARERZLD (X ¥CBEDH L CHR T » T, YLD T3
(L) BT RICRESA IR T 2 ST X o TR O 31T DR TESER N EZ RS HD
HELIZMOMKB BB 23257701883 Y] HICBEEOS AR TH T, YeEtwk & o 1 L4
HCER (B E M) oo, MEFICE S TARTHLAMEERIC
O] HEAIC X A%, /., BRZICE AT 530 Lo TEBMERENWEEBELZLRA LD
[P EHEEHFEARI T, 2 OENEOTEROREME 2 & R—7 2 773 U—3CWk
EpEE L2 T L2 EPSFAE S O % H
10. 04. 2013 23. 04. 2013
E%%ﬁ%%@%%&@%f% HEPTHEEE (MR HIE) 4D | 4505
AARESZFT (I1SAJP) Bl B
BHEZHZ100-8915
HAHTRARERE=THE4%3 = BEEXEE 03—-3581—1101 KWK 3421

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)




EpEpEES PCT/JP2013/7053855

[ s A
C Gx) . BETSEBEDLALTM
SIHSCER D FH&ET %
HF DY -k BIHSCE RO EOEFTAMET 5 & X3, FoRET 5 EFO &R SR IED B
[ooO1]. | 1-16

JP 8-309336 A (MRS tEA AT BRI ERT) 1996. 11. 26,

Y
[0027). [0032)] —[0034]). M1 (Z773IV—72L)

WO 2009/133881 Al (5=~ F Y 74 Xk 4k) 2009.11.05, [0 | 4-12
027). [0028] &US 2011/0042297 Al & CN 102076608 A & KR

2011-0018322 A

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report

