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Practice of Lime Flocculation for Seasonal Low Turbidity and High Manganese
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Abstract:  During the summer high temperature period, low turbidity and high manganese raw
water is easy to appear in the lower layer of reservoir. The commonly used potassium permanganate pre-
oxidation process for removing manganese is not effective in waterworks with short residence time, which
affects the safety of water supply. Aiming at this problem, a waterworks in Shenzhen adopts lime
flocculation process, establishes a series of measures such as optimizing lime dosing quantity and
adjusting discharge frequency to optimize flocculation reaction conditions and reduce the effluent
manganese. After adopting the above measures, the average manganese content of filter effluent was 0.01
mg/L, which is lower than the national standard, and other water quality indicators are in line with the
Standards for Drinking Water Quality (GB 5749-2022). The result shows that the measures taken by the
waterworks to deal with seasonal low turbidity and high manganese raw water quality are scientific,

feasible and effective, which can provide technical reference for counterparts.
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Tab.1 Comparison of raw water quality during

different period
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Fig.1 Comparison of manganese concentration in effluent

from sedimentation tank and filter by potassium

permanganate pre-oxidation process
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Fig.2 Removal rate of manganese with different PAC

dosages in jar test
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Fig.3 Removal rate of manganese at different pH in jar
test
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Fig.4 Comparison of manganese content in effluent
between potassium permanganate pre-oxidation process

and lime flocculation process
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Fig.5 Variation of manganese content in effluent from

i

lime flocculation process

i &S AT g, U UE L K & &R 0. 056~
0. 121 mg/L, B3N 31. 64%~72. 40%, J& ith HH 7K
% & B R 0.001~0. 030 mg/L, 2= K& % 83. 05%~
99. 55% , A TG KK DA PR HE) (GB 5749—
2022) %R (Mn<0. 1 mg/L) , £ ZK) KA KL
BELL PR TR A AL, RE AR 7KK BT
3.2 HKkpH

B AR 1 K R KK bR XS pH R 223K 2 6. 5~
8.5, pHBARE by 8 W H 80 BK 5l 5 B AR
FIERGE S %K) X pH A P R & 7. 2~8. 0, A
W5 K2R BRI K pH 2R AT B2
7K pH BifiFsf [] 1) A5 A6 G ] 6 s o

TR —e— g K

2 4 6 § 10 12 14 16
i 1a]/d
E6 AREEFEEHKpHIEN
Fig.6 Change of pH of effluent from lime flocculation

process
P 16 AAT, K2Ryt 7K pH AR HR7E 8. 4~8.9 2
[E], 368l KA SR RE AR B AE 7. 4~7. 8 Z ) AT DL, 4%
HE b 3R 6T 5 it 2 e 22 K pH, AN S v L T K
pH bR o IR AN AR KA K 5K i 48
BT, B Mn  Fe % Z B IL VLT Y, S AR
FHIHFE , I PAC R EERI A VE T T T i K Bk 47

[, e M A A ROk, B pH PR
3.3 HfttHik¥EHR

KA KBRS , HAb T /KK Bidg AR
WER2 PR o T KA UK B 6 b 24 RE W A2 (A 1
RFZK BAARME) (GB 5749—2022) o W WL, %K)~
R AT IR BETE , A ALREA RLBRAR , oAl 45 35 48 5
Y TE R AR AR v, PR 1 (A 22 4

F2 HAbH kKSR
Tab.2 Other effluent quality indicators

NH,=N/| o | BR7 | 0 | R GHE | Y
il | SO0l | g [N (g [ 17| 25501 | (e
& L) L) | B |(mg-L)| L)
HK
o <3 <05 | 1 |<03|<15| =03 |<02
P e
£ KE 0.1~ 0.07~
gen 081104 <0.02 |71 <0.05| <5]0.49~0.65 ",
4 %3

Btook B 2 v I ), KT TR B AR
o il ZRBECR AR R SRR R A 1R, b T
JEACOK AL, SA5 T KT B REXH i A R o

O BFEmmERA, KRS ERG, K2
AL FEBOK BT Z KNG JZ K i S AR
JE R R Bk A WA S HE SR R B A T K
BR VR AN

@ BEXF LKA M e i B R AR SR A IR 2R
T AT (7 i R BRI vy i B 2R BREROCR AN A ] A
RHMTKRZEEE  I8J5F KA &85 0. 01 mg/L,
AR L KA bR o 107 YR IE T T B 45 B
LA 2 HAS B A TR EE AL BTt — 2L i JE R K

@ FW R FRKBUEAEO, KT FZRIA
FE LA < B A KBNS TR BERCR 5 i i
A I, s AT, S0 HE YUK 5 e
VERUR , B BUK ) T 2817

S

[ 1] BRiEEE, 22045, =S, KIER FIRZRME A &
R BTG YA TIPSR SRE 2004, 12
(2):37-40.
CHEN Haiying, JIANG Jing, ZHANG Xiaoyun.

Pollution sources of manganese, ammonia nitrogen and

total phosphorus in bottom water of reservoir in summer

[J]. Hebei Environmental Science, 2004, 12(2) :37-
40(in Chinese).

<111 -



H40% B8

OE 4 K HE oK

www. cnww1985. com

[2]

[3]

WG , Je -, B, A5 . g B K PR i T 0 A
FE[T). LR ,2018,24(1) : 45-48.

CHEN Guangging, LONG Ping, HE Cheng, et al.
Study on vertical distribution of manganese in a reservoir
in Nayong County [J]. Environmental Protection and
Technology,2018 ,24(1):45-48 (in Chinese).

VU, TSR . KRR 15 G HL - 8 5 R T 5
(M. 55« AR WA, 2015.
ZHENG Xilai, WANG Quanbo.

Mechanism and Control Technology of Manganese

Research  on

Pollution in Reservoir [M].
University Press, 2015 (in Chinese).

ARACAR, RS, a5 S EK B 2K RGTR ) b
FRTE S0 S5 BB ST [J]. S0 THF5E ,
2022(11):24-26.

ZHU Changyin, TANG Yuchao, WANG Kun, et al.

Qingdao: China Ocean

Morphological distribution and release mechanism of
manganese in sediment of Dafangying Reservoir, Hefei
[J]. Modern Chemical Research, 2022(11) : 24-26(in
Chinese).

Tk HE . 525 B A A A AL A A R BR K h R
ey BT (D], P P @R RS,
2018.

ZHANG Ruifeng. Study on the Removal of Ammonia
Nitrogen/Manganese from Surface Water by Catalytic
Oxidation of Composite Manganese Oxide Film[D]. Xi’an:
Xi” an University of Architecture and Technology, 2018
(in Chinese).

UGN ARTS R, 55 . K RG0K Bk s fase v
AR B RS [T ], E 2 K HEK 2022, 38(21)
45-50.

LIU Zhigang, XU Qiao, ZHOU Zhengxie, et al. Water
quality chemical stability of water supply system and its
control strategy [J]. China Water & Wastewater, 2022,
38(21):45-50(in Chinese).

TRULAR , 2 5HR, R AR, A m O A T K A R R
ES -/ U P SRS o IR R SR )
2017, 33(5):5-9.

XU Hongfu, LI Guiwei, JIN Junwei, et al. Mechanism
and control of yellow water event in drinking water
distribution system in a southern city of Chinal[J]. China
Water & Wasterwater,2017,33(5) :5-9(in Chinese).
KT e, RN, sk, A5 . R pH ARG K JEK 5]
i K B K A R R (). P R 2 KK

[9]

[10]

[11]

[12]

[13]

2014, 30(18):23-27.

MI Zilong, WU Huiting, ZHANG Xiaojian, et al.
Control measures of red water problem caused by low pH
and low alkalinity source water in drinking water
distribution systems [J]. China Water & Wastewater,
2014, 30(18):23-27(in Chinese).

TOUHE XK A BB 2R, 25 L 12 (R P 1 A v 2
I R A 2 43 (], Dol AR 5 HRE G, 2021(2)
151-152.

LEI Youchun, LIU Yongsheng, LAI Xiaodong, et al.
Clinical characteristics of 12 cases of occupational
chronic manganese poisoning [J]. Industrial Health and
Occupational Disease, 2021(2):151-152(in Chinese).
KRR, FEE K. ol R B A A 25 BR K K v 4
TR BRHILT]. KA B A, 2012(81) :98-100.
ZHENG Chen, WENG Guoyong. The manganese
removal technology of the reservoir water and its
applications by potassium permanganate pre-oxidation
[J]. Water Treatment Technology, 2012 (S1) :98-100
(in Chinese).

P HR AR AR BOK AL R BFSE (D] KD
1R K%, 2006.

ZHONG Qiong. Research on Treatment Technology of
Electrolytic Manganese Wastewater [D]. Changsha:
Hunan University, 2006(in Chinese).

FRAEE, MOKA, FHARFS S5 . 1 KR BE: R BR 0 3T
PEK AR B T SE 1), iR TR, 2012, 32(2):
45-48.

CHENG Jianguo, LIN Yongshu, YANG Hualing, et al.
Removal of Mn ions from mine wastewater by lime
flocculation [J]. Mining and Metallurgical Engineering,
2012, 32(2):45-48(in Chinese).

FIELL, AR, A AR IREEVITE TR e BR 4
BRI R LT]. T EgKHK, 2001, 17(10):5-8.
WANG Zhihong, CUI Fuyi, ZHENG Xueshu, et al.
Factors affecting the aluminum removal efficiency in the
process of coagulation/sedimentation [J]. China Water

& Wastewater, 2001, 17(10) :5-8(in Chinese).

<112 -

PEE TN IS IE (1988 ), Lo, JAREM A R2EA
Bl TR, B GHRAE P T A
E-mail: 179529000@qq.com
WA B :2021-12-17
& H#:2023-07-16
(Sl AR



