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STUDIES ON MEMBRANE FILTRATION AND PRE-TREATMENT FOR MANGANESE

MESTRT |, EwEER
Yoshitsugu Jimbo, Koki Goto

ABSTRACT ; The dissolved manganese after mixing with manganese slurry was filtrated by MF
membrane and the water quality of filtrate was investigated. The Dissolved manganese removal
ratio by manganese slurry was 0.02 ~0.1. The coagulation state of manganese slurry is
according to the increase of manganese concentration. The coagulation strength of manganese
slurry is weak, and the total surface area of each deposited particle doesn’t decrease. Fe
slurry is not effective to remove the dissolved manganese, but the Fe-Mn coexisted siurry is
more effective than the Mn slurry only. This is considered to be because that the Fe-Mn
coexisted slurry increases the surface area of deposited manganese. From these results, two
types of membrane filtration system for removing manganese was proposed. One of them was

operated actually for long time and we got the parfect and stable removal of manganese.
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Table-]1 D-Mn Concentration in Raw Water
MnCl. (mg-Mn/ £) 0.1 0.5 1.0
D-Mn in Raw Water(mg-Mn £) 0.063 | 0.32 0.77
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Table-2 Characteristics of Slurry
MnClI, Mn in Slurry Mn in Filtrate pH DO

1.OmgMn/ 2 | 1.6 mg-Mn/ £ 0. 058 mg-Mn.” £ 6.8 1 8.2mg ¢
2.0 mg-Mn/ £ | 3.2 mg-Mn~ 2 0.003 mg-Mn.” ¢ 6.7 |9.1 mg/ 4
3.0 mg-Mn/ £ | 4.7 mg-Mn ¢ <0.001 mg-Mn ¢ 6.8 19.0mg ¢
5.0 mg-Mn” £ | 7.8 mg-Mn ¢ 0.001 mg-Mn £ 7.1 |7.3 mg/ £
10.0 mg-Mn £ | 15.6 mg-Mn/ £ <0. 001 mg-Mn/ ¢ 7.4 (8.6 mg 2
30.0 mg-Mn £ | 45.1 mg-Mn/ £ <0.001 mg-Mn £ 6.6 | 8.6 mg ¢
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Fig-2 Change of D-Mn by Mn Slurry Fig-3 Ratio of Removal D-Mn by Mn Slurry
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Table-3 Mn Concentration in Filtrate after Slurry Dosing (mg-Mn/¢)

Mn in Slurry  (mg-Mn/ £)

1.6 3.2 4.7 7.8 15.8 45.1
D-Mn in 0.063{ 0.058| 0.050| 0.040 | 0,025 0.014 | 0.008
Raw Water 0.32 0.28 0.28 0.26 0.24 0.18 0. 005
(mg-Mn,”£) | 0.77 | 0.67 | 0.67 | 0.65 | 0.63 | 0.56 | 0.25
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Fig-4 Ratio of Removal D-Mn by Mn slurry
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Table-4 Mn Concentration in Filtrate under Non-DO

MoCl, (mg-Mn/ £) 0.1 0.5 1.0
D-Mn in Raw Water | Under DO Existence| 0.063 | 0.32 0.77
(mg-Mn/ £) Under Non-DO 0.080| 0.37 0. 83
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M Concentration in Filtrate (ng-¥n./2)

B%3. 2Tif-7DOREFCORBEDMX /,/{ ‘ [ o nte -
SY—RFEMUAEBEREADE TFig-5I0R 0.1 == : :
To CORRED, BAHBKDOMBE, D-MnfgE T } i ;
HELLDOABEMERENER L -1, BH oot L i : | |

S, BHE< AV OBARIGICKFDOD O 0 0.5 1 1.5 2 25
CAEBELG O EAEE LT VWY 25, AE Mn Concentration in Raw Water (mg-¥n/ £)
BERIS B A VXS —FETRBL

TH,. DODEEBRREIAFLWI EMNEEZINL,

Fig-5 Change of D-Mn by Mn slurry under Non-DO
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Table-5 T-Mn in Supernatnt water (mg-Mn/ 2 )

T-Mn in Slurry 1.6 3.2 4.7 7.8 15.8 45.1
Sedimentation(after 24hrs.) 0.92 1.3 2.1 4.0 2.6 10.0
centrifuge 0.86 1.2 1.9 1.4 0.37 0.70
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Table-6 Total D-Mn in Filtrate after Fe Slurry Dosing (mg
Fe Sturry (mf) 0 100 200 300 500 | 1,000
3 min. | 0.63 0.64 0.68 0.67 0.70 0.78
Mixing Time 10 min. | 0.62 0.85 0. 66 0.67 0.69 0.76
60 min. | 0.61 0. 66 0. 66 0.67 0. 66 0.68
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Table-7 Characteristics of Fe-Mn Slurry

Fe in Slurry [ Mn in Slurry j p H l DO

10.0 mg-Fe /£ | 16.3ugM/ ¢ | 7.4 | 68 4

—o— —0—Mixing Time 3min.
— @ - O~ -Mixing Time 1Omin. - <
--&-- -~ O - Mixing Time 60min.
Black : Mn Slurry

| White :Fe+Mn Slurry

0.01

T T

Mn Concentration in Filtrate (mg-Mp £)

oo 0 100 200 300 400 500 600 700 800 900 1000
Slurry Volume (mf) Fe Slurry Fe-Mn Slurry
Fig-7 Change of D-Mn by Fe-Mn Slurry Fig-8 SEM of Fe-Mn Slurry
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BEKS IV LRID 2RTHFENELONS, ALRBEYO-TR., BEMBIHEOBERBRO v/ v

Raw Water

—~ Raw Water a = =
@LF |

Oxidation Tank Filtrate tank Oxidation Tank Filtrate tank

Circulating water tank Circulating water tank
Fig-9 Membrane Filtration System (1) Fig-10 Membrane Filtration System (1)
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Vo LEEECESE, Fig-l0RIN3 70— B SO TERBERHT - BE/T26E L, ERMHI
WEETOMENICEWT, FENGES OMTK (FFRI0m) 2RAKE L-BE- & - vV UBRExE
ELBEABRMBTH 2, AFRKR., ETOBE (5ELUT) &< A V2860, BiogkibkiLic
LBMRBETHLIEOFREDO—DELTH v U VBRENEMES T 2 2 LIRS 5, FEKD
KE%Table-8iciRd . ERBOEABEBORT AL Table-0ic, BEI O —%Fig-11IKRT,

FAKBHAFLDBESBRHIERIN S, EAEEEEIE, 1 065m ¢ X900m" . BEE : 300m& L7,
T AR, BYHR0. 6m. BERMLSLUT. TH 5,
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Table-8 Raw water quality

s . N Turbidity 0.1 ~5.0°
o ERFEICIDEEPHELIECI SRV, BEOZE ol [<5°
olor ~
BERA0.4E95+, A5 Y —~ERAEEERKIZ0. 110 TH . 61 03
p .1 ~ o
DEMERILT SN 5. ROBRE, AEN01umll o TP e —
n{, consumption .0 ~ 3. 0mg
FehhEMFETHUFBETOMBERICERAV L :
. . o T-Fe 0.02~ 4.5mg £
PEFEETLHSHIINTWE, —F, EREFRICEL
X ) T-Mn 0.014 ~ 0.155mg,” £
ZEERICBOTCUFBEOANENTVA Z & b BHRED
TEHoMNMIB-TWWEicH, UFBAEE L,
" Table-9 Specification of Membrane
UF ienbrane NF Membrane Filtration Plant
Lapacily 23 o/ d
Membrane UF. 50,000 Da
Flux 0.62 o /nf day
Flow control | Constant flow rate
Raw latc:_

Flow type Cross flow filtration
Bk Masn e e tank | Back Wash 20 sec. /20 min, X 200kPa

Gxidation Tank

Fig-11 Flowchart of Membrane Filtration Plant

MnZ S5 Y — 3B EFHICERINTOLN, KEHDOL S ITHEABROD-MniEA0. 05~0. lmg-Mn~ £ D
& D-MnEE{LBRELR0. 2 THE SN AFFE_Bto oV o BQ 3.
23nt/ d 0.1g/ of
Q.= ————— X Tmin X
1,440nin. /d
ERD, CNBIHIZRATAD-MBLUTTH 5, EENIEIHFEATAE-M2TEHIETE LV, BB

B AU BERRCBTE0-MRE AT 2 0EHAMICYETEIbDLEEL,

=0.56 g-Mn
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Fig-12 Operating Result in Membrane Filtration Plant
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