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EFFECTS OF OXIDANTS AND DESIGN FACTORS OF PRE-TREATMENT
ON MANGANESE REMOVAL BY MEMBRANE FILTRATION

MIRHER |, BEtar
Yoshitsugu Jimbo, Koki Gote

ABSTRACT ; The dissolved manganese was oxidized by four kinds of oxidants and filtrated by five
kinds of membranes. Oxidants used in experiments were Air, Cl,, Cl0, and KMnO,. The dissolved
manganese was not removed perfectly except by KMnO.. The deposited particle size oxidized by
KMn0. was larger than the deposited particle size of Ci0z, but it was less than 0.454m. It was
not removed perfectly by the 0.45um pore size MF membrane filtration. The reaction time of
removal for the dissolved manganese under the presence of Mn0; was less than 10 seconds.

Next, the dissolved manganese in raw water was filtrated by membranes after the manganese sand
column. The difference of the removal ratio between up-flow and down-flow by membrane fitration
after the manganese sand column was very little under 500 m/d filtration rate.

KEYWORDS ; Manganese, Manganese slurry, Membrane filtration, Oxidant.
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Table 2 T-Mn of Filtrate (mg-Mn/ £)

Mn only water Fe-Mn coexistant water
Raw MF (z2m) | UF | Raw WF (zm) UF
Oxidant Water| 5 1 0.45 0.1 * Water | 5 1 0.4510.1 #1
Air 0.76 0.75(0.78)0.760.75]0.75| 0.77 {0.770.77/0.76|0.76 | 0.73
Cl. 0.77 10.75(0.7410.7310.75 | 0.741 0.76 {0.74|0.73{0.73|0.67|0.64
C10. 0.74 10.73[0.74|0.70:0.66]0.53( 0.80 ]0.43]0.40|0.41]0.320.31
KMnO, 0.80 §1.14]0.79,0.76|0.060.04| 0.8 {1.45{1.28|1.110.03]0.03

*t (200, 000 Da.)
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Air Cl.

Fig.4 SEM of Mn and Fe oxide

X-RAVE D = 10 kel
Live: 505 Presst

f S0c femaining:  Os
Realt  Bés 117 Daag

<=1 5.020 wel 10.1 > s 5.020  xel) 0> - 5.020
Femizz T 7o femide e Size 4U0s Femidy o Bhze
PERIThLanK PENITHO.S MWnithn u
Blank C10, KMnO,
H-RRYT 0 - 10 keU X-RRY: 0 = 10 keV - v BERAVE. LD = 10 ked)
Livet 505 Preser: 505 Resainingt 05  Live: 30s Presei: 505 Remalningt  0s Rt 0 pressrt  %0s Kemaimingt 05 Liver :
Realt 575 12} Dead Real?  Sés 11% Dead 63 11% Dead Rears 112 Dea

Fig.5 EDX of Mn and Fe oxide

C10. KMnO,

(Upper:Mn only water, Down:Fe-Mn coexistant water)

X-PRYL 0 = 10 kel X-RAY: 0 - 10 keU
Live: 50s Freseti SNs Remainingt 03 Live: S0s Preset: 505 Remaining:
Realt 585 112 Daad Real:  Ses 1% Dead

(Upper:Mn only water, Down:Fe-Mn coexistant water)

—248—

50s Freset:  50s Kemainingt
S6s Dead

os

o5




Us CORHEM U< v H V870D AOEBRY b ERT 5725, Bk ODEABKOERE <
CHUBEEISD,

HE, WThOFKTEBRT T /BA Y Y LOBREASEL L, gk - < o H UHEEKICB W T,
HBO—HHAD O DB T 570, BRIEEDEAT L LB VT VBI )Y ANBE L, -MaRH T
Lo EEK (k- <o EFK) BT, BAHOM - 2 U TR TA4 VIRBTH 3 EETHIL.
MBI BRIV Y LEARII 0ng,/ £ EMA 20, RBICIE2.3ng/ £ 5B T UBY U LR
BELIZLD, T, WRKocke SOWFICLD &, BT UBA Y W ML SEFEROMBIIEZTY 3
Bl ORI bR, HIFe LN KRR L OBENIFET S &, | ML EOBEMERR - HEalk
AR DB H AN LPBEELEIT , ZOLSES. HAR)-MOBLICbEET L0 -
Z2Ziohb, Cholehob, B/ HUBY I LOREEARBTREOB L INEL, D-Mck~NE
REROBESEIEFTIFEKCH LT, By HUyBA7 YD A2 E8EFRIGERB LISCVW D EER
Shtz,

wic, BTUEBSESES JUVEDXBEEENSUTO I Lhvbhnd,
(e HoKk
OEEELCEETRILLEBS. WHPERRATEED -1,
(LichioT, EDXBERILEN 72, )
CBRB<H U BAY Y LATRELAEGS, WHHRERXTE 1 pmPlT. £120.HumlTTH S,
@RS E TR U354, WHMITB< VvV VEBY U 7 ADEE L D RRNE,
@z - itk

D% - HE - TEBEE - BT VBEA VD LANThOBEFITH, SONHEPIIERD ThERT
DESELNDERELTRERP L -THE, BEOER'C TH., HONHAN0. | t mMF
THIRIEFER2ICRETXOE. ChWHEREEZL LGNS,

QB LEE TR UI2BE . < V7 BRSO BIBIT Y & R inohidih - 1o, BFIERHAE
HREAREERFCES U S EL ok, BERPEEBILOEDX KT v F o hE AR
W2 EMS, TUH KO E L IR - AR &5 > TRALITH L TW 2 aIRER S 5,

BT BA Y Y ATBRILIES, ZEUERERARC v T TR RSREBT g &Ny F Y
R TEh o7, LML, ZBEEERRICEDX LD v 7Y OFESIBERE TR /2,

SZRABOBICLIRABERYL, BFUEMBBACIIBEERELVELDDHERDI SIS,

W_BHEETOT o UTEYIE0. lumEUTO b ONBU %, MFBEL D UFBROERBRERIE S
7555, UFBTORRABETE M, COFRAELTR, COX55%H RE KM - pHAZE) T
T, D-MnE2TEET 5ICIBIEIARES LS RUFBEEA LEALTLE S K Ui isic Ly T
XRNWIHTHLEEELOND,

QBT U H VBV I LICEET UV BAOBA. FIEFL2TOD- MBI TESA, B LA ZOITHYOD
KEXN0HumPTTH L7, 0. 45 mP LOABOBRTRBETER, ERORAEEETH.
BEs & 0 BE I B O A U, B SRR & DB OREINET bD-MnkrER N
L 2uEA S 2. BABREEFNS S DI UFENAEE L. A6, 5 umOBIZH W TIZEK
L DEBBKOHDIT-MAEL L > TV ED, Thizw v T UFHPOY  IHRRAZR L H/hE CGEET
2, BMUIG< v F VBT Y Y AO—AITEHE LTRIET 270 TH S,

3%k « < W VHEFKOHE, XEKOWHNORE T V¥ /ITHY OFREST LT 5, &< W

—249—



VEEKDEE. 0. lumMFBT T v T U 23 IERERETE S,

PUEoERIE,. BREDCRK - v U W UV ERFTL2EBOMTKTCORBRER'” LbEE—HT D, #h
{ETLEE, BIUTH U MOFRS Y vV BEkOZh ERS D, £42)-MOBRERIRFINS
OiF. FTROFEHLHEEXNS,

FROOPIZE® kb, 1%L MrRETEEKERY T VB ) Y ATRLT 586, £398 1
BAELSTHLLUIBID-MERLT 22 EbD - T 5, LEd-T, & 2 U H ks Tid,
P LB ET U TR — LT 2O TREWVWEELZ SN S, ThoDI &S, D-Mnlg
{EATHERC, BICERILITH UCO 38T I Vo Bl (RSB~ OB~ > 7 U B 28
ANBERANHZEOEEEING, WThict L, BV VB YD LLUANOBILA TIRER2GREIE

UL, $TBT U VBRI D LAREARERRE LW &S, 2RV T A5 Y - L EEERRWT

D-Mu%ER{rAT i LR CHRET 2 Rl & Bbh 5,

3. 2L VYN VRS Y — LEERIABREY UV U BALR G O LR

3. 2. 1 BESMBRORICHMOEE

TN UERREKCERE B T R —RBEMUTEART 2 8KOWR T, RICKHEIE 3
S, 105, 60 TRENENLL, RIGR3FLUATITOOE EFEZ SN TP . FCI0H~10
SZOWTEHICER U Ta Tz, RICERIZ YW TE. KESITCHWELS IR A Sk %18 5 70D DR A Bl
CEWET L EhS, RIEZIWE L, BE. 25 —FIck D EKEBRE, EEGCD-MRE
RENZNO. T4, 0.64, 0.3%mg,/ £ 755, EBRER%EFig. 6IT7F,

1

o} o o
L L ol
. om | '
01 frmoermmmenmens R S oo T
- | ‘ O @ Raw water 480ml + Slurry 20ml
= 1 M Raw water 400ml + Slurry 100m]
E : A A Raw water 250ml + Slurry 250m]
E H White * Mn only
- A 1 Black : Fe-Mn coexistant
1% BN EE S T
m ; ‘ ‘ ‘
A
Mmoo A A A
0001 AddAAA A A -AI
0 2 4 6 8 10 12

Mixing Time(min.)

Fig. 6 Change of D-Mn by addition of Mm slurry
KERSERENSO, WTHORT Y —BMARICENTH, FHEIBLUMICEEICRIE U, 1082 LG
LTHIFEAEBNENT Eivbing, FREPBRIFSOMFICL D BREZBY VT UFETTOR
VvHUAA VRE - BLICEVW TR, $BR TR VU ORBEVMRID, BTEREE UTRER
BEFETTY - D EMEPEATBET U TV RER LT ZEPRREIN TNV 1222 KE
BRICAWEZBET VT VAT Y — @ v A 2 RE L TRV HRLE IRt T THED. BE
Rz & bD-MurREEIh-boLELI Ohd, E£HIZ, D-MOLDOFKLD bHS{EFET SRS K

—250—



T-Mn(mg/l)
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Fig. 7 Results of Mn oxidation-membrane filtration test
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