oK AR 2022 ,41(4) :93-99 Water Purification Technology

JATELE, W, MM, S WA Y TiO, DUVE SRR AT Mn® IR (], okEEAR, 2022, 41(4) :93-99.
ZHOU S S, ZHAO J J, ZHANG B B, et al. Adsorption of Mn®* in water body by newly formed TiO, sedimentation flocs[ J]. Water
Purification Technology, 2022, 41(4) :93-99.

4 B TIO, LI %t ki B Mn* B TR B

JAFEFE XG4 TR X R, ARk IE?
(1 AR R SRR IR TR, 85 Yo 46 5 08 559 S IR A A 08 S SC =, A I 230601 ;2. 2
I RBHE B A BRA A, LA AR 230000)

AL

W E AIETW R K A E AR IR ARG X R KT B T 253 B — s i by B X — R, L TiCL, W
SR RL, R A5 T il At AL A UK A TIO, UUTE 4R  WFFE i A K A TiO, SRAEME AT XK M4 Mn™ (19 IR, 43
BT W BHHA T 2 B 112 55 T AR B 4 A Mn™ (52, 253 7R  E RS 1 T AR K& TiO, 2% Mn™ (191
FRSSCR AL T 10% , TiO, BT Mn® iYW B T AR S M 45 B v s 1 25 A A0 s 30012 2380 AG° <0 AH >0 AS*>0 KA
TiO, 24T Mn™ MEBHR 1 & A WA AR Sy aet R A9 1 P o T 32 10 P v 1 348 K s IR B a3 B2 Y5 Langmir 1 Temkin 55 Y % B
TR G, B F AL, pH X R Mn™ A5 R AISE IR, 22 SRR BHP) G /K 7 T pH 4 ITT4 85, AR R M R XK
4 Ti0, LR BRI HIMER , Wi pH T W B EREZ ®i T, pH (R 7 A1 8 B 3TN Q. 4351k 74. 48 .199. 81 mg/g, &
RN 35 88.2% .93. 5%, /KA TiO, UL 22 7 o W B 7K 4 Mn™ B ¥R IR F 0. 1 mg/L, TSRk $2 43— 0B i B 46
TZ.

FERE Mo W KA TO, PIIEERRY  skAE BRR

hESES: X703 XERFRIEES: A XEHS: 1009-0177(2022)04-0093-07

DOI; 10. 15890/j. cnki. jsjs. 2022. 04. 015

Adsorption of Mn®* in Water Body by Newly Formed TiO, Sedimentation Flocs

ZHOU Saisai' , ZHAO Jinjin' , ZHANG Binbin®>, LIU Jun’, SONG Yonglian’

(1. Anhui Provincial Key Laboratory of Environmental Pollution Control and Resource Reuse, School of Environment and Energy
Engineering , Anhui Jianzhu University, Hefet 230601, China;

2. Anhui Zhonghuan Environmental Protection Technology Co. , Lid. , Hefei 230000, China)

Abstract Manganese in Dafangying Reservoir in Hefei exceeds the standard every summer, which has a certain impact on manganese
removal process of surrounding water treatment plants (WTPs). To solve this problem, TiCl; solution was used as raw material to form
hydrated TiO, precipitated flocs by oxidation under the alkaline condition to study its adsorption of Mn®* in water under aeration
conditions. The adsorption thermodynamics, kinetics, and effects of different adsorption conditions on Mn®* were analyzed. Results
showed that the adsorption of Mn** by newly formed TiO, flocs increased by 10% under aeration conditions. The adsorption of TiO, flocs
to Mn®* could be in good agreement with the quasi-second-order kinetic model. The thermodynamic parameters AG’<0 AH’>0 AS’>0
indicated that the adsorption of Mn** by hydrated TiO, flocs was a spontaneous endothermic process, and the spontaneity of reaction
process increased with the increase of temperature. The adsorption process was in good agreement with Langmuir and Temkin isothermal
adsorption equations and was single-molecule chemisorption. pH has a great influence on the adsorption of Mn**. The removal rate

increased with the increase of initial aqueous solution pH value, which has a strong inhibitory effect on hydrated TiO, flocs in an acidic
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environment. With the increase of pH value, the adsorption performance gradually increased. The calculated @, were 74.48 mg/g

and 99. 81 mg/g while pH value were 7 and 8, respectively, and the removal rates reached 88.2% and 93. 5%. The concentration of

Mn®* in water was lower than 0. 1 mg/L by adsorption of hydrated TiO, flocs precipitation, which can provide a new manganese removal

process for water treatment plant.

Keywords Mn®* adsorption hydrated TiO, precipitated floc  water treatment —aeration
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