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(54) Title: TREATMENT METHOD USING REVERSE OSMOSIS MEMBRANE

(57) Abstract: Disclosed is an efficient treatment method
using a reverse osmosis membrane, which removes con-
taminants from water to be processed containing contami-
nants by means of a simple structure and simple operation,
while also rendering the water inert and preventing con-
tamination and degradation of the reverse osmosis mem-
brane. Some cooling water from a cooling water system (1)
is drawn into a tank for water to be treated (11) and an
aqueous solution of a combined chlorine agent is added
thereto. In a pre-processing step (10): water to be pro-
cessed is supplied to a coagulation tank (12), a filtration
tank (13) and an activated carbon treatment tank (14) in
the presence of free chlorine; coagulation treatment, solid-
liquid separation and activated carbon treatment are car-
ried out; and the total chlorine concentration of the pre-
treated water is made to be 3-10mg/L and the free chlorine
concentration is made to be 0.2-10g/L. In a membrane sep-
aration step (20): before pre-treated water is introduced
into a pre-treated water tank (21) a reducing agent such as
sodium hydrogensulfite is added thereto; and the total
chlorine concentration and free chlorine concentration of
the pre-treated water are reduced to zero. Then, a com-
bined chlorine agent is added to the pre-treated water tank
(21), the total chlorine concentration of the pre-treated wa-
ter is adjusted to 1-5mg/L and the free chlorine concentra-
tion is adjusted to 0.1mg/L or less, and the pre-treated wa-
ter is treated using the reverse osmosis filter (24).
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ZILEFIE LT, PFEL ROBUEEITS CENATED,

I oD B 7 B B

[RT]EEREQERERELESEDIO—HTH D,

[E2]EMmH 1 DEEKELEEDELERT I TITH S,

(B3] =5l 1 DFEEDEILERT I T T7TH A

(ARG 1 DEFEKELEEDELERT I TITH S,

[B5] LLEkfhl 1 DRFREDEILERT I T 7 TH S

[EEILLEBI 2 DEFEKELEEDEILERT I TITH D,

[B7]LLEfhl 2 DEFIREDEILERT T T 7 TH S
RAZERT H-ODHRE

UT., ZARBAOEBHEEZE1ICLYBREAT S, B1ITH0T, 1(E48H
KRATH-T, B 2FEL., 1 OFAILETIETH > T, HAOEKE1
1, BEE1 2, EEE1 3, BEHRLEE14280. 20FESRELRE
TH-oT. AILEKE21, RERT L3222, ROBUEEE2 IZEL
. ROJRUMEBEE2 3(ZROE24I12&kY., BERE25LBFEBEE26IC
REEh TS,

or
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[0033]

[0034]

[0035]

[0036]

WEIKR 1 TIE, FEE2D5FKEY 3NS5 4 2L 1ZELTHA
KEHBL, SAVL2HOLRYKERENKE Y L SAFERL, HEE2(C
FURRKEAHLTRIRT LS BRI TLS, AAEB2(IHTK
PD—HERRIGTAINTAIEIZEY ., AFKIEERES A, L—/N4h
5EEEMEOMEMMNEAT 516, HHKE Y b 3ITR 47— LR LEFIF
RS54 LAY FO—LEIEEFML THEKLELTHONR D,

BIALIETEE 1 0 Tl, AHIKE Y b 3N SAFKD—EEHLEKE LT
AV LAFEBLTHNEKE 1 1 ABIEHL, FBI D, AL
SFAMEBAKIE 1 1 NERERABS LU FRIIBSERIIOKBRERML
. BUEKDAEEIEROFETIELENELEZRETED LS ICTHART B,
WRIBKFE1 1DLSA VL6 EFELT, HHMEREZELHNEKEFERE
12~#BL. SAVLTHLPACEDEREER. S1L8MhBHRY
TOULT S FEOBRHSFRERIEZFML, #E% L TRELEZTS., Th
([C& UHMEKDDEBE, HHY., 204 K, HEPSIEETID VYR
DRLY ¥ (W

BENBREISAVLINSERIE1 SA#BALT, RET7OV I ZER
DT B, BRKESAUL 1 OMSEERLERE 1 4 ~MHEL T, BEL
BTRETELVARDZOMOFLEMEERERET S, ChITEYM
EMFIRESNRET, HOEKPORE, Y. 204 FEOHO
FEHEEMEE L LICBRESN, FIRBKIREESESEZMITT 5, fi0E
TRE10MLBLNLNMLEKOLEREEN3~10meg /L., HEHESR
EEMNO. 2~10mg / LERDEIITTA UL ENLHUMEKIET 1(C
AT AHEEERFDEERD LI, OBFEFA~DFEEA. 5B LEH
FEAFET>THEL, BE, AEEOHBEDOK S ITEHROEE 14587
AiGElE, FHERISERIERES/ET L1260, FHERLEE 1 4OHAICH
WT, BEIEREEZO. 2meg / LEFNEEBIATRELRDILER
Lo ERRD 1 0mg /LIEEHRLEE 1 42HILNEGEDRETH D,

EABETIIE2 0 TlE, FBEHRUNEE1 400EK, THaHEHNETLIE 1
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ONLELNBREIMIEBKIZ, SA42L 1 1HMSHRIMLEBKIE2 1 ~EAL, BT
B9 b, COEEFAVLI120TA4 L1 I ~BEREBKRST VLS
DETHRIZHRMLT, FINEKICEFNILERTEES LI UVHEMEREES
TOIZT S, ELTFAM L1 3INLRAINEKIE2 1 ~EEIERRZAML
. BTLEEKFE 2 1 AORILEKDLEREEE 1 ~5mg /L., HEHERE
E%0. 1Tmg/ LUTIZHART S,

[0037] HIALEEKFE2 1 ADRTLEKIE, FA4 VL 14ADLRRTAIILE22%8
LT, 512542 L150LRYTPICKYMEL, ROBUEEE?2 3
DEBRE25(CHMBL, ROE24ICEYROBEMREEITS, Thizky
BBRRE2 6I1TBBLEBBRRITL 1 6MDDAFE2DAFKE Y b 3AME
IRL, BEKRE25 TEMLEZEBRIEL 1 7Hh5RA~EHEIh B, HIL
HAKE2 1 AORMLEKOEIEREEZ 1 ~5mg /L, BEERREZO

Tmg/ LUTICHAET S LIZEY, ROE2 4(1Z2Ht46 S h HETNIEK
DFREREFHEL, ROBEICEVLWTHENMMNIEE L TREZ5£T50D%
BFIEF 52 ENTED,

[0038] COHA. BIUEIREOLKICHEYBEHEROFEETISELEEME £
EFFTBHILITLY., BUEKICEEFNLIWMEMERA LI RKETHOEEM
ME L ELHITHRELT, FIOEBKDPICHMEMNEE TSI EEMHLEL, L
LREMOREEHTT L0, BORIEAMUGT SATLEKDERIER
BEZ0. Tmg / LUTELTH, HEERAICLYEELFTER THIF
THIENTE, MENDEEICLDIROBEDFTLEHIETEIENTES

SE it 451
[0039] BAF. AFEBADEHEH., LLEBIZDNTEHREAT 5,
[0040] [ZEHEHI 1]
B 1IZH# > TAIKDRINES FUROMEBETof-, HUEKELTD
AEKDKEF, pH: 6. 8, BERIGEEE : 589mSm, BHEES (
4. 8) :28mg./L (as CaCO;), TOC:6. 6mg./ L., C
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| :1380mg. L, SO,:955mg./ L, Na:979mg. /LT
%o

[0041] RIETFE1O0TIE, RILT7IUHO0. 4EE%HSLUREERET
)7 L0. BEE% (AMERLLT) D2BEOKBRE TN ETNHELE
KIEB11AFMLT, BEMHE 2 TRENE, KBS 1 3 THRBZ B, Fit
RILERE 1 4 TEERLEZIT oz, BELEEIPACSOmg / LELY
ENTREXRV YOy I PA—331 (EHIE (%) &, &) %#2m
g/ LAMLBHLTIOY Y ZRAL:, EBSH#EHEO. 45mm,
MERE1. A0BMELUVHEREO. 9ImMmDTURASHS bMDEDAME
AWS_BEAREICSV=10TRKELTH»BEITo1z, FEERLEERRK
REERYYI-IWG—160 (EHIX (%) =, &F £AVLEHE
REICSV=15TRKEL TEERNEZIT o=, HOEKFET1 1 ~ADIJL
TJ7IVB0. 4AEE%KBRERBIBERES L) DLO. SEEWKAR
DFRMEE, FERLEKOLEBEREENSmg /L, BEHERREENO
S5mg/ LZEEfEE LTHREL,

[0042] GEMRMEBKDKEE, pH: 7. 4, BERIEEE: 746mS./m, B
HESE (4. 8) :38mg./L (as CaCO;), TOC: 6. 5mg
/L. Cl:1770mg./L, SO,:1150mg./ L, Na: 985m
g/ LTHT, HAEKEFERDEBKOLIEREEL BHIEREEER

1123RT,

[0043] [ZF&1]
F1
a1 ] H A S FR)E (mg/L) | 8 HEE FE BT (me/L) M E 1k
AL ER K 5. 1 0. 22 D P D%
15k B AL 7K 4. 5 0. 20 DPDiE

[0044] EMERAEE 1 4 OFEERLEKZSA L1 1A LHEMLIEKIE2 1 ~E
ATBRE, ZA40L 12051 0EEREMEKES M) VLKEBEE, &
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[0045]

[0046]

[0047]

[0048]

BESKZFT LU DLA15mg  LERDEIITHFMLT, FINEKIZESE
NEEBREESLVEMEREEZYOICLIz, TLTKEIEF DL
10EE%., ANT7IVEE1 6EEWHLIUREERES NI VLE6EE
% (AaiEFRELT) DREEGKBBERGY (pH>13) MhohdiEEIER
BlES4 L1 3HDAMEKE2 1 AESERFZEZRMLI. &, BT
HAKE2 1 ~OEESERFOFMEL, MLEKE2 1HOTOLEREE
M1, 2mg /L., BHIEREENO. 05mg LERDESHELT,
HILIEEKEE 2 1 ADFTNEKE, SAVL14DRRTAILEF22%E
LT, 51542 L16MBRYTPIZEKY 1. BMPallfiEL, RO
JRALIELRE 2 BMEMRRE25(CHIEL, ROKR2 42L& Y RORMEZET
o>z, ROBUEBEEBIIHFERR)T7 I FRROED 44 VFRINAF)LE
RORILAVHE (HRETI (%) &, ES20—D4) #1AXRNytLIC
FELEZLODZEAW:,

EMROEE 1 4H0O, ATAEKE2 1 ADBLUVEODRIEREE LI
MIEREEFER2I1TRT,

[F2]

*x2

S JH) M FEEE (mg/L) | RN FEE mg/L) | HE %
5P o AL B 4. 5 0. 20 DPDE
Hij AL B KA A 1 0. 5 0. 0 DPDi
T ALER A% D 1. 2 0. 05 DPDiE
(EWfimE) FY DA EME: 1 5mg L)

TEEDEH T3y BOEHKEEFTHo-M., TOMROEXL{EET . R

ORDEREFBERET., RSA LM TIVERELEN>T-, CORDERE
KELEEDELLZR2I1Z, RIEROELEZRIITRT L, E&Gfh o E
ENERET, BBKENMETLEVNI EMND, AT/ LICKDHAERBEN
BIo>TWEWIELHRTES, FEGMENSHIERMET L TULVE
W EMn, ROERITENNATEL., F-IFEROEMNSIEL T, £EKDK
BETHEISTWEWI EAHERTE S,
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[0049] (Ledpl 1]

EEGI1ICHENT, ROBEAET HRINEKIZZSITERFNEHFMLT
BEBRERENT13mg L, BEEEREENO. 2mg LELTHEGL
FEENEEKELEENELEZR 412, RERDELERSITRT M, R
OREDMEEETHARDO NS,

[0050] (Leddpl 2]

EEFI 1 IZENT, BIREIRICE T HHUEKIERFZRME T, i
HMIBEREENO. Omg  LOLEDUNEFRELT, £EKELEEDE
ItZR6IZ, RIEBEEDQDELEZR7ITRTMN, RAZAMLERKIZEKSETSVYIR
DETHEH N D,

[0051] (&&EHEEHI 1~ 3]

il 1 TRWZSEAKO T O—KEZDODMDEKDEEHKE., XS54
L3 hO—LEERFMTIAMBARKLTEELIZRR I (LI EMALT
EEYHAEFELIEZ10ecmXx10emDI7 LA ERBELTRERE L
o COREBEFRZ300mLOMIKIZ, EiE6 1 THLEKE2 1(2THRMLT
DERLHEEERFNERAML CEEREES S UHHEREEEZRE LA
BRBRIC3AMREL, 3E&D, SHBRRDBAES LIV T 1L DERE
ERREERIITET, RIITRTAY, 2BREENT. Tmg  LIEET
E+RICTILRIABLI-EEYERETES, 2BEREEN8Mmg L
DBREAVELDOTETHTEERMERHMBRETETNSCEND, CDIE
EDEREETHLEEZITILENH D ENDA D,

[0052] [%3]

# 3

AR 1 AR 2 AR 3
A4 F R (mg /L) 0. 0 1. 5 8. 0
U P Y SR R P (mg/L) 0. 0 0. 05 0. 27
3 H % O ik # g 15. 9 17. 7 42. 8
SH#BED T 4 L5 T NARIG B W) T NARTG B W) TG4
DREECE =3 F IS RO bDb BB ID JE B R
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[0053]

[0054]

EXLOFIAR&EYE

AFERAL, FLEUPEEZECHENEBKEERBEREEZAVTRET 4.
BIKEKREDF I (7202940 TvIR) OFWERLEKE
BEFANT, BOFR, $EEHLLTESBOLET ZAXICHATET
Hb,
S DA

1 REKR, 2 HHE, 3 R/EKEY b, 4 L—/3 10 : HIL
HIRE, 11 fOEKE, 12 BERE, 13 EBE. 14 FHERL
EiE, 20  [BOBIE. 21 #0EKE, 22  RRT1LE, 23
RORUMEBEE, 24 : ROJR, 25 : BER=E. 26 . ZBRKE.
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FERIE]

[FERIE2]

[FE3RIE3]

[FERIE4]

[FE3RIE5]

[FE3RIE6]

REOR D&
BEREYEEECHRUEBEKEERBBELET H5HETH> T,
WK S ERIERDEETISHELEEME ERET HR0NETIE

&

ALK £ R AERFDEETICESEEC L VENET SES B
TRREEEH.
HILETIENBoNAFINEKDEBERREN3~10mg . L
. BHIEREEMNO. 2~10mg/ LTHUY,
BEOBMIE~MBET NN EKDOLIEREEN1~5meg /L, i
BIEREENO. 1mg / LUTTHDIZLEHHETIHBRERD
BAE,
AILETRENRoNSEMNEKICETHIZARMLI-E., BEIER
FleFZMLCEMMIBICHBT I LEHHRLET HERE 1 EHD
Bk,

RETIRICENT, HEBRRFZHFML T, BEENEERET
HILERBMETHERE I FE 2RBDAE,

HBEERFN, AL T7IUBFLETOERE, BHERAIENS
HBILEERHRHMETIHERE 1BV LIDOVThANICEREDAE,
BRI TIEAS, BMENE, ERI,MHS L WEERLENSEEN S
TULEOBEMEYMEEREREZECHERE 1 GV LIOVTANIC
EEDAE,
ETRINERBKRIETHABERE2ZLLEDONTRNIEHD
Bk,
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