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Abstract .

The reasons for seasonal exceeding raw water standard of Mn

2+ .
content 1n a county sur-

face waterworks were analyzed. According to the compared result of current manganese removal processes

in China and the field experiment results, a final solution including use of chlorine dioxide as an oxidizing

agent and lime alkali solution to regulate the pH value of raw water was determined. The Mn”*

dized to MnO, deposit,

showed that the reformed waterworks had an ideal and stable effect.

was oxi-

then removed by precipitation and filtration. The long-term operation results

The practice has showed that the

technology of removing manganese by chlorine dioxide may be popularized for use in surface waterworks

with seasonal exceeding standard of Mn®*
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AR BN 3.5 x 10" m’/d, 43 B =
W, S — T 20 40 80 4FEAR, HUEE A 0.5 x
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Tab.1 Maximum manganese content per month
mg - L™
i
A e ] JEK K
Cngysidinsm) | (BOKRRB)
201347 H 29 H 0.265 0.253
2013428 H 14 H 0.282 0.257
20134£9 A2 H 0.316 0.287
20134210 H 16 H 0.210 0.198
2013411 H3 H 0.121 0.089
2013412 A2 H 0.097 0.084
201441 H 16 H 0.077 0. 065
201442 H 21 H 0.084 0.075
2014 £3 A 13 H 0. 065 0.060
2014 424 H 16 H 0.086 0.075
2014 4E5 H 16 H 0.173 0.165
2014 46 H 16 H 0.224 0.195
2014 427 H 16 H 0.257 0.234
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Tab.2 Manganese content under various water depths in

reservoir

K /m b et/ (mg - L)
1 0.032
3 0.055
5 0.074
8 0.168
10 0.253
15 0.556
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Tab.3  Comparison of common manganese removal methods

in ground water
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43R 3 (Continued )
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Tab.4  Comparison of theoretical consumption and operating

costs

5 FBE 1 mg/L i Mn®* B FRGI8 1T A
BRI s e mke i (mg - L) (56 - m™)
REAAE 0.88 0.027 ~0.045
(R R 1.91 0.048
S AL 1.3 0.006 ~0.010
AL A AT 0.5 0.004 ~0.008
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Tab.5 Experimental data under the first operating condition

JEoK Clo, #% 12 h 38J57K
pH | Mn &/ | Sk, | pH | Mn &8/ | &E/
i |(mg-L )[(mg-L™")| {4 |(mg-L")|(mg-L™")
6.42| 0.261 1.0 [6.19]| 0.15 0.01
6.42| 0.263 1.5 [6.07] 0.09 0.04
6.42| 0.262 2.0 |5.98] 0.04 0.07
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Tab.6 Experimental data under the second operating condition

oK (% pH )| Clo, 12 h )57k
pH | Mn &/ | fiE/ | pH | Mo &8/ | &/
{H (mg-L’l)(mg-L’I) fi |(mg-L")|(mg-L™")
7.0 0.262 1.5 |6.1| 0.074 0.03
7.5 0.262 1.5 |6.5| 0.030 0.02
8.0| 0.263 1.5 |6.8| 0.026 0.01

IR B R, 7E K Mn 544 0. 262 mg/L,
TARAEERN R 1.5 me/L, B AL RN &=
55K Mn &8 H i =5.73,pH {H N 7.5 ~ 8.0 i,
KR AT pH AT LR 31 AR 36 O K LA AR D)
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Fig.1 Schematic diagram of manganese removal scheme
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Fig.2  Floor plan of chlorination & alkalization room
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M 2015 A5 H KT BrehooE TRER TG, 78

HKAE bR 1 R AR 38 B (AR T TR K AR 1)
(GB 5749—2006 ) H4f 7% # <O0. 1 mg/L Byhn 2

JEOKER & AR IR, BReE T2 Re A RuatT, Ko Wi AR Bustr BdiEic R WAL 7.
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Tab.7  Operational monitoring data
JEK o, | SERS
A | C(lifff[f?j/ A [ | WAk | AR
(mg - L") (mg-L™") | (mg-L7"
201546 H2 H 6.16 0.206 1.0 7.8 7.2 0.03 0.02
201546 H23 H 6.18 0.255 1.1 7.6 7.1 0.04 0.04
201547 H 15 H 6.21 0.262 1.3 7.7 7.2 0.03 0.02
20154E8 A2 H 6.35 0.285 1.5 8.0 7.2 0.04 0.05
201548 H25 H 6.45 0.285 1.5 7.9 7.1 0.04 0.04
20154£9 A5 H 6.46 0.288 1.5 8.0 7.1 0.03 0.03
201549 H 18 H 6.45 0.287 1.5 7.9 7.2 0.03 0.04
2016 47 H 8 H 6.31 0.282 1.5 7.8 7.1 0.04 0.04
2016 48 H 2 H 6.42 0.295 1.5 7.8 7.0 0.05 0.05
2016 429 H 16 H 6.44 0.321 1.7 8.0 6.9 0.05 0.04
3.4 koA 2008,15(2) :6 —9(in Chinese).

KT KR A B MR BRI P e (2] BB R Kb OB KA I B
C1O, B0 1.3 g/m” , BOIAT A2 0. 1 g/, KA1, T4 2000, (4) :23 - 26.
B M2 R TS 2 AT A N2 0. 015 55/ Shu Guixin, Wang Haichen. The damage of iron and
m3o manganese in underground water to water supply pipe
4 . well and network[ J]. Southwest Water & Wastewater,

e G ‘ - 2000, (4) :23 - 26(in Chinese).

PESORT —ARBR BB C RS PT 13 s o, . R UK P B b
AR TERUKAR AR AT O T, SE R RERIE I ) KSRk BT ALY R BOK DRSS [ 1], BRa b2y
o 1,1999,19(2) ;147 - 152.

@ TR SE EIE , E}Téﬁﬁf’%é}ii*iﬂ’\]ﬂﬁ%%ﬂ( Xu Yurong,Xu Zhongji, Xiang Shen,et al. Vertical dis-
K, R A A SRR A 0 sk SR o BAR L AE tribution of Fe and Mn and optimal pumping depth in a
Mn2* A BT HEE AR R TRT LIHES Y seasonal oxygen shortage reservoir[ J]. Journal of Envi-

@ HitFERKRI mg Mn2* 0.5 ~ ronmental Sciences, 1999, 19 (2) 147 - 152 (in Chi-
2.43 mg CI0, TR 1 Kk of B 7 16 o). /

A3 FCAb T JE 4 T 2 AR R4 €10, L S52B% C1O, HEm [4] ?B?@EI?J\. M K i SR AL R P AR R RIS [T ]
RS OK A E IR 7K K7 PSR, BT 37T
P P " R Fan Maogong. The form of catalyst in manganese remov-
SRR T A DR A2 [ R A al of groundwater by catalytic oxidation[ J]. China Wa-
® HTF Clo, PR S Iz Hh i 2R AE OH ™, ter & Wastewater,1985,1(3) :56 =57 (in Chinese).
URUES S Y IE 5 AT, B0 ClO, Z T 2B (5] aeppy xi. T KBRERERL M. b o e 250
T, SR pH (B 7.5 ~8.5, Tkt R, 1989.
Li Guibai, Liu Chao. Removal of Iron and Manganese

S 30k from Groundwater[ M ]. Beijing: China Architecture &
(1] A R, BOETE MRS RR A (1], Building Press 1989 (in Chinese) .

JTARBE TR B ,2008,15(2) 16 9. [6] ZEr. WTHKBRBKBRMEEARRS TH AR %

Jing Junjie, Xie Jimin. Hazards of manganese pollution

to health [ J].

Guangdong Trace Elements Science,

.75 -

K HEZK ,1983,9(3) .1 - 4.

Li Guibai. Several new developments in removal technol-



34 %

% 10 8

+E 4 K H K

www. watergasheat. com

(7]

[8]

(9]

[10]

(1]

(12]

[13]

ogy of iron and manganese from groundwater[ J|]. Water
& Wastewater Engineering, 1983,9(3):1 -4 (in Chi-
nese) .

SRR ATt M. B AR TR A
Jiitt,1997.

Zhang Jixin. Analytical Chemistry Experiment [ M ].
Shanghai: East China University of Science and Technol-
ogy Press, 1997 (in Chinese) .

DU oAz [M ] et @ 8 208 A,
1984.

Wuhan University. Analytical Chemistry[ M]. Beijing:
Higher Education Press,1984.

S, fUE, KA, 2. A P IRIR R 1B
BRI R L] E 2K HEK ,2006,22(16) (12
-15.

Wu Qingping, Meng Fanya, Zhang Jumei, et al. Forma-
tion, detection and control of bromate in the ozone disin-
fection of drinking water [ J ]. China Water &
Wastewater,2006,22(16) :12 — 15 (in Chinese).

R AW R 2 BRI RK A AL BN )RR
SHEOIFED]. Kb Wi R ,2004.

Yu Jian. The Research on Removal Characteristic and
Mechanism of Organic Matter, Iron and Manganese in the
Drinking Water by Biofiltration[ D]. Changsha; Hunan
University ,2004 (in Chinese) .

B, AR —E A EOR [ M. JEat: fb27
Tolb s JiAt: ,2002.

Zhang Jinsong. Chlorine Dioxide Treatment Technology
for Drinking Water [ M ].
Press,2002 (in Chinese).
LSS SR T, A, AR v B R BT HIS R T 3
K R BRER B A ERL LT ] AL SRR 2 B
4%,2004,21(2) .9 - 11.

Shi Zhennan, Cai Zhenyu, Li Simin, et al. Productive us-

Beijing: Chemical Industry

age of permanganate removing manganese in surface wa-
ter plant in Handan[ J]. Journal of Hebei Institute of
Architectural Science and Technology,2004,21(2) ;9 -
11 (in Chinese).

INEAE, SR B AR AN T KT N 2 BRI
[J]. k3 A ,2011,5(2) ;29 -31.

76 ¢

[14]

[15]

[16]

Sun Yuhua, Qiang Changlin. Emergency removal of
manganese with liquid chlorine in waterworks[ J]. Water
Technology,2011,5(2) :29 —31(in Chinese).

FEPE, g, “EMAECRIE) R L2
Motk LT ] kiR K, 2001, (4) 212 - 13.
Guo Xinggeng, Yu Weiming. Application of manganese
removal with chlorine dioxide ( electrolysis method ) at
Fuxingbao water plant[ J]. City and Town Water Sup-
ply,2001,(4) :12 = 13(in Chinese).

AL RN T ORI = A SRR BT 5T
[J]. B4i815,2012,(14) :294 - 294.

Li Changying. Research on removal of manganese by
chlorine dioxide in Beiqu Waterworks of Quanzhou City
(Il
(14) :294 =294 (in Chinese).

VERT, B4, TIR, 5% AL @ T AL 3 5 4
W KBRERAFTE [T ], ViR HEK ,2006,28(6) (24
-27.

Xu Yougin, Li Jincheng, Wang Juan,et al. The study on

China Science and Technology Review, 2012,

the removal of manganese in groundwater by chlorine di-
oxide pre-oxidation [ J ]. Southwest Water & Waste-
water,2006,28 (6) :24 —27 (in Chinese).

1?%‘%;?:%57?(1978 - ), '

B, WHAREN,
i, TR, EREMARRET
RO, FEMRAAOR TR, A TR
Ui, EENFEATEAHEK TS R
B BT TAE

E - mail ;21124493 @ qq. com
Yrfm B #:2018 - 01 -29



