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Abstract [ Objective] Based on the status quo of manganese pollution from wastewater production in a water treatment plant
(WTP), the objective of this paper is to solve the problem of manganese exceedance in raw water distribution well caused by the
recycling of supernatant from sedimentation tank. [ Methods| By using lime to alkalize the sludge water, this paper investigated the
optimal lime dosing and pH control conditions for effectively removing dissolved manganese from the sludge water, as well as the impact
of this treatment on sludge sedimentation. The findings were applied to production practice. [ Results ]  Alkalizing the sludge water
with lime was an effective method for manganese removal. An increase in lime dosage leaded to better manganese removal.
Specifically, after adding 75 mg/L of lime, the pH value of the sludge water rose from 7.13 to 9.20, and the manganese mass
concentration in the supernatant decreased from 4.30 mg/L to 0.25 mg/L, achieving a manganese removal rate of approximately
94.2% , which met production reuse requirements. When the lime dosage exceeded 125 mg/L, the manganese content in the
supernatant could be further reduced to below 0. 10 mg/L. Additionally, adding lime enhanced sludge sedimentation performance and
reduced the sludge volume after settlement. Practical implementation in WTP demonstrated that by dosing 100 mg/L of lime into the
sludge sedimentation tank, the manganese mass concentration in the recycled supernatant consistently remained below 0.30 mg/L,
unaffected by fluctuations in the manganese content of the sludge water. Moreover, the concentrated sludge became alkaline,
significantly reducing manganese levels in the pressure filtration water, and the mud cake moisture content decreased by 3% to 8%.

[ Conclusion] The application of lime alkalization to treat sludge water successfully addresses the problem of raw water manganese
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exceedance in distribution well caused by the recycling of supernatant from the sedimentation tank. This approach not only minimizes

manganese accumulation during the recycling and storage of production wastewater but also indirectly improves sludge conditioning.

Keywords production wastewater sludge water
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Tab. 1 Quality of Sludge Water

KB b 25 5
pH i 7.13
HE%R 0.27%
MR/ (mg - L) 9.1
Mn**/(mg - L") 4.3
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Tab.2 Experimental Results of Different Lime Dosages

£ty 1# 24 3# 44 5# 6# T# 8# 9#

FRBIM BT/ (mg - L") 0 25 50 75 100 125 150 175 200
W M FRVE S/ (mg - L) 430 1,10 0.59 0.25 0.15 0.08 0.05 <0.03 <0.03
pH i 713 8.17 8.75 9.20 9. 46 9. 80 10. 24 10. 88 11.36
Mn?* ) R —  74.4% 86.3%  94.2%  96.5%  98.1%  98.8%  99.7% 99.7%

H1% 2 Al BB A KB i3, 1056 7k
B pH B TH , B Mo™ S i PREFRAT, 40

TRAB N B B B g 50 mg/L BRI K AE pH {H TT
8.5, Mo EBRRKT 85%, YA KB
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Fig.3 Static Settlement Curve of Sludge Water under Different Lime Dosages

®3 TEARXZMETH SV
Tab.3 SV under Different Lime Dosages

RPN B/ (mg - L") SV
0 45.0%
50 36. 5%
100 37.2%
150 37.8%

HEJE KB 1 000 mL & & )5, # & A8t
5 min, T B PN 2 ] LSS B8 0 (0 UL A, e
W2 A A R AR BT £ vk B 43 1S 0,50, 100
150 mg/L HEVR K AEERZS UM TR | e 7K S 1T Bl st
(B HEZR T R, 2R B EE T 45 B R A I TRE
PERE R A B R HE e K TR RE AR TR,
R INAT BRI 15 P8 TR B 3, B K, 15
Ye UK B B K b, Bt A R AR I i1 TR
S SR, 0~ 5 min, A KIEINE KI5
VR TTI T B A 55 ~ 15 min, A KB, V508
DU FE et ; 15 min 25,3 PRI T A5 ) 7t
T R, i 3 T, A K G HEJe K SV
{HAS /N T5 TR 2R, 22 BHHETE K TR AR A5 21
O A RBOIN BT R R 50 me/L B, 5 YR TT
WSO AT, SV M 45. 0% K& & 36. 5% , 2 JG i &
AORBEINE AR, SV R IE AR FaRi e 4 R

— 192 —

FUA B RIRALKAE , BERS A s L BRHETE K
FE M e HEVE K B LI M RE, T 080 TS5 TR A
L R AE K ) A A AT Ak
4 KITIZHERMAMRE
4.1 KT IEXKE

R A /N R 10 A A% i, 2023 4F 8 Ak
AT T A= AR BN A KRG 0 T 2808 . ks
A REFLIBOS HEVE K B 6 45 T 35 ZE A IR BN %
EAEHE U6 K B 26 T R i, BRIk A it e 0 &y
10 m, FFLAAEEIR A A HE K 5 A K FLI 78 4
RA. ARBINRGSEIEAKES BE RS A
AV AR E SO R AE A IRAE 10 kg/m’ BB T =
W EEEASEE AN A W T R AT 00 PRV A SR e o
O IR AT IR FLIE N R TEST AHEJR Kkl . 7
Ve AE ML B TEZE pH T, XS PR _E3E W pH 647 1
I, Ko B S s il A IR A B o e I B A 7 1
KPR TN E 4 s, B iasAe s i HEJe K
N4 b G S E SR e K ) Mn® ZE B
PESRAFT 5 AL e 75 1 SR AL W B 15 YR DT R = vk
ARG R X, LW K B K

2023 49 A 5 H—23 HIFRE T s w5 hn
RIS, P WS e v i th ik U8 A8 | T e vie i it I
TH RN JF K BE K HAE SR 7K B SR AE A, 43 501 a0 43¢ o



WOk HOR
WATER PURIFICATION TECHNOLOGY

Vol. 45,No. 4,2026
April 25th, 2026

B4 E£FEKLEBEIZRE

Fig.4 Process FLow of Production Wastewater Treatment

AR B 5 A 7 K DS K B i
T H 2 pH Al M & i, V5 4Rz 177k
oy = K R R 300~ 500 m’/h, A1
TRBIIE RN R Wy 75 mg/L, T. a7k &G

GEHTIG A B, B AT ARG I YR Mo
JFARVR /N T 0.03 mg/L, PGS, B L
T JEK FCBITE 1% ~ 3% , 15 e vik 4 it -3 K
JECIETRL, K VEMUEE/NF 10 NTU, 2500158 4 iR,

*®4 AKWELER Mo BILEITER

Tab.4 Commissioning Results of Mn** Removal by Lime Alkalination

. RPN B R/ etk K et L VE W e /K I K
IREER (mg-L™") pH{E  Mn®/(mg-L7") pHE  Mn*/(mg-L™") pH  Mn®/(mg-L7")
9H5H 0 7.02 3.2 6.95 4.00 7.39 0.07
9 6H 75 6.99 3.0 8.44 0.55 7.38 <0.03
9H7H 75 7.01 3.5 8.38 0.70 7.40 0.03
9H9H 100 7.03 2.8 8. 80 0.23 7.43 <0.03
9/ 11 H 100 7.06 2.2 8.76 0.20 7.40 <0.03
9H 13 H 125 7.06 2.1 9.03 0.13 7.42 <0.03
915 H 125 7.08 1.8 9.07 0.12 7.38 <0.03
9H 17 H 150 7.03 2.6 9.32 0.08 7.41 <0.03
9419 H 150 7.06 2.3 9.35 0.05 7.40 <0.03
9421 H 175 7.07 1.7 9.60 <0.03 7.43 <0.03
9H 23 H 175 7.05 2.0 9.66 <0.03 7.45 <0.03

13 4 RIAT 7875 Ye e i it w3 A K, Bl %
AR () 3G, V5 U Wk 46 b Y pH 2 i T
1o, Mn™ E i TV REAIC, (8190 b ¥ V06T B 7K TR K
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AR BRI A 0. 03 mg/L) . 447 KA I i vk
JEILF] 100 mg/L W, W pH R T 8.7, e K
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T A R, YA KB B S )
150 mg/L B, 19 3 b % W Mn™ T & Wk B 2
0.10 mg/L LR, [8] F 7K Mn™ £ 435 2] M % 7K 3R

BRI (GB 3838—2002) 2k . S5/MhRik
A EL A 7= AR B R SR RRAR AR, A KA n &=
BT 29 25% , WK1 45F K F , AR BN &t
K, Mn™ S BRACR BT (2% SR B 2 5 A e
TR FE A5 T8 Y RS, S B o7 FH R 488 o vk B R
100 mg/L (A BOZENIEE )
4.2 EBITHR

2023 4F 10 H {5 R IRAE BN A KR T 2T
Wik s 1T, HER K 290 300 m’/h, A7 K % [
FE TRV 100 mg/L B, HEJE K Ak 4t L5
Mn™ 5 W g S aniE 5 iR,

HE S W, HEVR K i Mn™ TR MRS 1 ~
5 mg/L, V& 4 3t I W W M 5 &k B R e K
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