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STUDIES ON CONTINUOUS MEMBRANE FILTRATION OF GROUNDWATER

CONTAINING IRON AND MANGANESE IN HIGH CONCENTRATION.
35 MRER
Koki Goto , Yoshitsugu Jimbo

ABSTRACT ; Membrane filtration of groundwater, which containing iron, manganese and dissolved
silica in high concentration, was investigated under continuous filtration. It is considered
that the manganese in this raw water does not form the complex compound with organic matter.
The membrane filtration after aeration or chlorination is able to remove the iron perfectly. The
membrane filtration after chiorination is able to remove the manganese perfectly under high
concentrated circulating water. The transmembrane pressure difference depends on the oxidation
methods and the flux level. The fouling of membrane depends on the oxide sticked on the surface
of membrane. It is able to filtrate more than 70 days within 50 kPa after chlorination under
flux of 1 nf /nf - d.

KEYWORDS ; Membrane filtration, Groundwater, Aeration, Chlorination
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2. 1 JFxk

FERICAWVIEKIZ. ¥ 100mOFEHF L VIKL TO 2 ERBESERTHEAKEOEKARAE LY
AL, BRUSHINISO X D8k URBRICHE U7z AEBRIAMh OFKKE % Table-1 IR,

Table-1 Water quality of raw water

Temperature 129 ~15.6 °C Hardness-as CaCo, 58 ~100 mg/ £
Turbidity 0.1 ~ 1.0 deg. Total dissolved solid 428 ~460 wmg/ ¢
Color 3 ~10  deg. NH4-N 0.29 ~0.50 mg/ ¢
T-Fe 3.0 ~6.3 mg /2 |NO.-N + NOs:-N <0.02 ~ 0.02 mg/ £
T-Mn 0.25 ~0.56 ng/ £ Dissolved-Si0, 61.6 ~70.0 mg/ ¢
Ca?* 8.7 ~12.3 mg/ ¢ KMnO4 consumption 44 ~7.9 mg/ ¢
Mg?* 8.7 ~16.9 mg/ & HaS 0.1 mg/ ¢
TOC 26 ~29 mg L E260 (50 mu cell) 0.52 ~0.59

2. 2 ER¥EE

HRERICHWIIBAREED 7o —% Table-2 Specification and conditions
Fig. -1iTiRd, EBREBRFICHEME2E [Kind of membrane UF : Hollow fiber membrane

W EEE L. ThENE CMILEME (2 | Moleculer weight cutoff | 50,000

SUBR L L I3EERRIL) OT T, EAB | Membrane surface area 0.2 of

HEA1od,/ - dBLtf2d,/ of« dd | Flow control Constant flow rate
EHRBSEHRTEIE L1z, BEhZERR | Flu 1.0 of/nt-dand 2.0n/c-d
A8 GRbRTEME. ME: PAN) Flow type Cross flow filtration

AEV. WEZ X 70— 25855450 Cross flow velocity 0.5 n/sec

Ui 0.5m/ sec. & Lo &7 Back wash 20 sec/20 min (pressure:200 kPa)
B BBk & B EREROA E L, HEEEF1200kPa T3 I 20007 - 7o 70, EBRBIZEN B
DY SHOEHICERL. ENBBELEEAL DT LI EDBVENTIT /o IHIC. EV 2 —LAM
HBREA RS T DICIEE D 2 — LTV I kA — L TEO, FARICK ZBIEEHRT 5 1o DICBEIKE
BEGFASA MY 7L EBRETE 1o BREBS LR L7 ROMLHR%ETable-2 IR,
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Tank Capacity
Raw water Chlorine Aeration iz
Raw water 42
Circulating water 802
Filtrated water 24

Raw water |

—

Raw water tank | Y™

Treated water Treated water

Drain valve Filtrated water tank Drain valve Filtrated water tank
Air Circulating water tank Circulating water tank
Aeration tank
L (1) RUN-1:Aeration system (2) RUN-2:Chlorination system

Fig.-1 Flowchart of continuous membrane filtration system
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L. BEYEIZIR ) BE @K (20uM KH.PO.+Na.HPO,, pHE. 8) ZFI\. W& 1 ml/min TRE L. F7.
BT I EARBEE RIS (UV-970) Itk D, 210~260 nmF TOBEEAVWTI o< F 75 LafEmk
Lo B, #HKIZ0.5B5umA TV T7 4005 —TABE 100p £ 2FRETITEAL L
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BEEYSREETOSRAERIE. HRETWOEBHNFEET X bEIILC10-T 35 L EERBIENT-7250
2RO, HBESI600kPaTAlE L. BINDOS0ml% 187k L7250 meifk Lo L7z,
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. 2D H B30, 43mg L TH » 120 FVEAPDOT-MIZ0. 48mg,/ £, 0.45umA v TL T 4L
5 —AilE%i30.45ng L TH 7D T, ORI SIFEKRDDOT VAV DREAEN MDA U TH
D, HHYEDOREIERIN T ZAREHOED Z ENTBR I N,

Wiz, WK 7O M5 7 4 TOMRERICOVWTHET %, Fkbo< o H O/ TBABEICH - T
By 2FBYVF U7 a-ABLEF LU 7) a— BRI THF+ Y T~V a v EfTo1, O
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(1 CP) BAMMFEICTHR LI, LY
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Lied 2 e, M0 RRE NS iy, Fig.-2 Calibration curve
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BEYEBEE (/) 7405 — : NF) TH@E7 (6 wavelength, 210~260nm)
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—7 HERLICBO TR, FROFKKRARICH L{10ng, ¢ OEFEARLIE S &S IcRERER S
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ZTHEREZATEYD. TOTV—0BA M2 Tg/ (RRETHBY,
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TI0~80L TH 3, iz, BABEEL SOPKIZ. EHNICERKME L L BEIPEKATHIKT 3 5EE &
D, WeEMEIC 1 (BEBFRAMAICHIK Lz, Lichi-T, BERKEBERERCIIPIKERE 2 BEEA%T
BREFRILZ, i, BRABATRILYDOUBT 050, BRKOBERIRE LTRKEXETTS
ZENB B,

ERRRAL - EEMCEERIE A X PEAEKKES L CESEEE 1 of /' of / d DROERKKEE
Table-3 TR BKICODWTII/NNy FRERLFIRICELBRL « HEEMLL DIFEL2ICBRETETEY, L
THORMAFETHERCHIZNBKENBONE bt ABEKDL S i60mg,/ L EDEH
BB A BESUFKTIE., ZRBILICX D EREN S KBRILSRIFr N . RERDEEE - bl - B0 5
BETRGBEZRICRET I ILEIARTETHILINTVAY M, UFBIcX3EAATH NI TSR
LTH > THEER LAV T ICHEERNITERICRETER I b - T,

Table-3 Water quality in continuous membrane filtration

Circulating water Filtrate of membrane
Oxidation method Aeration ! Chlorination Aeration ! Chlorination
T-Fe (mg/2) | 3.1 ~30.0 : 9.6 ~26.0 |<0.01 ~0.03 ! <0. 01
T-Mn  (wg” 2) 0.20 ~ 0.55 ! 0.78 ~ 3.6 0.40 ~ 0.44 !<0.005~ 0.23

—H\ RUA VOV TIRERBLOBE, BE LTy FRREIELIRAEKKENE Q. HFic
ERERTHEL TVEERLAICT VA OREENHEL, EENCRBEOATT VAV RLEKRET
o, HROPRATH, ML L2 TR(L< U UDEET 2hicH VTR, BE< VA bR TR
BEEINTVWE, BEABRIKEVWT, COHENWED X S WEEMRNEED 2T OO0 EEEST B0, HE
BLR TEHEREICT > BEKEAOBERKE, Ny FRESBEREEEAVTAHAR 0. 1lgmdOMF
IETHSBL e JORR%ETable-4 1279 Table-4 Water quality in batch membrane filtration

ESEERKICRBEKEERRESERICEAGL (Concentrated water in circulating tank)
TSy FRBRERY ALY, <AV b5 Circulating water | Filtrate of membrane
BIRETE ., SORBAELTR *YH Y [Tre e/ 2) %56 0,04
OBILICHT AREROHA' " 5. BERAE (1M g/ 2) 2.26 <0.005
WT#DZ T ) —E3kic, ERICKDBLFE |88 g/ 2) 85
LEEchEs i Bt A 025 ) —@ |Tubidity (deg.) 59 0.0

B ERL. chooBibw iy 5y— [Colr  (e) 1, 000 2

D E 75 > Ty BUKPORIBIET L H VAR &, COBRE L TRILIH Lo v VA
BETRSkBREIN b EEIN S, ‘

Tl SO ENSHEMIDES. D L LERKEO R N VBE 2~ g £ HEI
BESRI T, BUKICA TN BEMmE< L/ v bREKEATRILITIIOSET LTWA I EARETE 5, ML
DEDD., BROBE< VA VEGUHMTKICEVT b, BABOMBIC THRAEA L. BtiEmiEs
BT HLEEOME LGNS E RIS BTN, & < A U RERICRETETHZ I EH
TRENE, CNOOBBNRIERE LAERBHMICOVLTIR. SHRORFIRETH 5.

B < A UERMICOI > THEABLIBE. BRI LV EE O, TOMKRELTE
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Fig. -4 Transmembrane pressure difference
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Skin layer
Inside diamater ¢0.8mm ¢ Support layer

‘ Deposited layer
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(1) Aeration (2) Chlorination

Photo-1 Inside of capillary
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NIWESNI D OES THEBAER L T I ENIMDNZ B, Tl DI L bPELEOXFFEIC
BHEGEPEAL THIEWI L0 5,
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(1) Aeration (2) Chlorination
Photo-2 Entrance of module

X5, ThODERICTHA LA 4k# Table-5 Water quality of chemical cleaning drainage

LskEBEKIcEE B8k - < o &S L, % Aeration Chlorination
R 2962 2 VRTHT o oo HARLR Ol (oGl DL 1 P 1T
o 5 < @ iltrated period (day ; ;
BEE L ol /uf » dPAOKRE WINORMEE [T (o mii) | 116 | 2.4 406 | 334

#I150kPaf2BEIC 7S 5 /R TH B0 kG R % Table-5 [T-Mn  (mg/modul ) 24 ! 67 134 1 142
ICRT o AR D ZZBIER TRBONERNMERBIER L DB V—H, v VA VORBRBRIFIDITNT
EDM B, BRBIERICEVTHOMNERNPEVRKE LTk, BEBILICK 2825 ) —hEFEB(LD
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DIEAEEE L o /of - dOBE, HERLRTRTIBLEEA B4/ L T, EEZEHE D LR IZ50kPa
PTFEmHTIEL ZRIIHA 5.
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