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Characteristics of manganese removal by ozonation: Effect of
existing co-ion and optimum dosage
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ABSTRACT

This study is focused on manganese (Mn(ll)) removal by ozonation in surface water. Instant ozone demand for the water
was 0.5 mg/L in the study. When 0.5 mg/L of Mn(ll) is existed in water, the optimum ozone concentration was 1.25 mg/L
with reaction time 10 minutes to meet the drinking water regulation. The ozone concentration to meet the drinking water
regulation was much higher than the stoichiometric concentration. The reaction of soluble manganese removal was so fast
that the reaction time does not affect the removal dramatically. When Mn(ll) is existed with Fe, the removal of Mn(ll) was
not affected by Fe ion. However As(V) is existed as co-ion the removal of Mn(ll) was decreased by 10%. Adding ozone
to surface water has limited effect to remove dissolved organic matter. When ozone is used as oxidant to remove Mn(ll)
in the water, the existing co-ion should be evaluated to determine optimum concentration.
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al,, 2016). E3F AAAHO 2, |z A|FEpH A of oI5 Foto] AALY mEo| Fopxltkal H s}

Shepoll EASHE WrHe oheket IEshHkgo® Q| 2 Qlet (Coufal et. al, 2015). B9 Aol FF

Aol 2ol WAE Ab7F 2lem (Khoe Askpol A Wztolu Aut 3 FEE= A7 S

and Waite, 1989), =2} 73-¢, 457 FH A&3F9 1=

A 719 HTE Aol ROl qlo] e 2=F 2 dFes o Yo "E &4 Y AA

2L g WY HAT aFHIY A5 At 5= gt AR, SAFCR P 2R sk ol @

ek 7hsAdo] dokal BArE i) (Kim et al., 2009) Eof| ozt Wt AA FFe Slstar, Wxka FHol

W AnA FFEdolA|Nt derr o HH A &0 Aol 888 W AA A oE FYF

5 B & A AERA, EUS 5ol dod = Z=Eselh Ashpol EA 7HseE H|ax 9] EA 0

T o, HAT Afols A &4, dol E ¥E 02 FFE ofskiey B3 eEof o3t §E/7]

o F/do] vehdthar etk (Nriagu, 2011). a0 A Ao mA= FFE st

ol Wt RAgor {9 5 AX=olA= ¢t

At W= &5 Faoh] S8 ¥ 5= 7= 0.05

mg/L o|5t= FA|5kaL §lom (WHO, 2011), -2t 2. ATdl

o Afel= 2011ERE He & FE7E2 03 2.1 AlBIx|E

mg/L o] A|qF a2 0.05 mg/L o|st= ZF3}stelct

(ME, 2015), 24 RS MnSO, - HhO(Sigma Aldrich, USA), 8-
FeCls-6H,O(Sigma Aldrich, USA)E %<=4x(AquaMAX™-

g4 W] AL Asp, AEAs ew
*g%ﬂﬂ‘ﬂﬂi 753k}t (Jusoh et al., 2005; Patil et
., 2016). *Pg}@ﬁ %71, Cl, KMnO; & ©]-83}9]
Astato] A o|szke] Bl
= oY FoE2 A|ASE otk
(Mettler et al., 2001). Choo et al.(2005)-2 3|52 w3
ABE B hr Qapmo] TE Hhd

°--"0
3t W7ke] A|AES Folstgth whHo| Crittenden

=

=AY

Ultra 350, Younglin, Korea)oll -8-8l| 4] |23}, 4F2t
A= L ZWAY7](0zone Generator PC-57, Korea) S ©]-&

sko] Z1AA eE2E 244 (AquaMAX™-Ultra 350,
Younglin, Korea)ol] 54417 © 258 Ao} L85}
%} ¥l A= HAsNa,O,- 7THO(Sigma-Aldrich, USA)E %
ol galstol Azt

A7 o] AFEE Y 2 HSE H ol 4] f4=5to]

et al. 2012)%= KMnOw/} §34 37 AIA @ 4= ¢ THEdel AZIS A5 12 im filter= o4t 3 A
o W nch ARk Wik g4 ke A4 ST A5 SAHS Table o s,
2 9lste] YA, $ Telm 0EAYE Hgstel, _
HALBE W AFA] Z710) neh g30) ozt 22 HEYE
Fo AlA 'mEo] AR S AeR Y A48 2 L Z-49 (Duran, Germany)2 ©|-8-3}o] Hb
Elgon, ooz At & 2R o <3t 7‘1174%2 BB A HES- A1 F) (semi-batch test) 0.2 2133} Th
o) sk 14 myLol A SRS WSAAS W) Al o Zoluke] ule Wk Al AYS WIHEYFE
A&o] oF 80% oS UEHH T o= & AR 05 mgl)o] 8aE X|:E2 1 Lof| 924~ 1 LE 395}
QoG24 Wrrol YA Wrrom wMaEol 3 Agsken, viyE AEoleE ol gao] wukey
of &gt A|AEC] F7Iet AR Hastict Egh @ I AAAZHL, 3, 5, 10, 20, 30 min)of| A|EES 225}
£ FYol 24 At Wihs YA R WEe  wbeE, 0E R, §EF7HADO0E S5
Table 1. General characteristics of a water from H river
pH Turbidity DOC Fe Soluble Fe Mn Soluble Mn
(NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
H river® 7.52-7.63 0.25-0.43 3.01-3.40 0.01-0.17 - 0.01 0.01

a: sampling at June~December.2017
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Fig. 1. Ozone decay with various concentration in surface
water.
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Fig. 2. Mn*? removal by various concentration of ozone at
low dose in H water.
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