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Abstract: In the process of removing ammonia nitrogen and manganese from groundwater by
forming composite manganese oxides, the non-circulating system was replaced with the circulating water
regular renewal system and continuous renewal system, to address the significant water demand and high
production costs associated with generating composite manganese oxides in non-circulating system. This
study compared the efficacy of composite manganese oxides in removing ammonia nitrogen and
manganese in both circulating and non-circulating systems, as well as the dynamics of oxide film growth.
The circulating water regular renewal system exhibited the highest capacity for manganese removal, while
all three systems demonstrated effective ammonia nitrogen removal capabilities. An adaptation period
occurred when ammonia nitrogen and manganese was removed by the mature filter media in the

circulating water renewal system. During the stages of adding potassium permanganate and removing
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ammonia nitrogen and manganese with mature filter media, the oxide film load on filter media of the

circulating water regular renewal system exhibited the most rapid increase.

Key words: groundwater; manganese;

circulating system; catalytic oxidation
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Fig.1 Schematic diagram of circulating water regular
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Fig.2 Removal efficiency of ammonia nitrogen by

different systems
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Fig.4 Removal efficiency of ammonia nitrogen and

manganese in circulating water continuous renewal system
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filter media in different systems
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media in different systems
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Fig.8 Biofilm load of filter media in different systems

TERT 12 d B0 5 R A1 B BE, AR ER R 48 1

IRIK R SL T B 22 40 RN 20 K A 5T R 40 vh g Rk
) B 671 2843 901 M 6. 94 .6. 27 8. 76 mg/g, 1Z [ BEI)
JEEHE K i 32 R A e kR PR RN A B T I B
(4 AL, 8 o b R B, 6 I K 2 0 B R 4
FESEBT B B K i 22 . S 13 RIF IR 45 1E 4%
IR, T LB, 13 ~ 33 d ARG T Y
UERHE AR LR 2218 o TR IS AN [l B R 25 B 2
ROMER B A, BITE 34 ~ 40 A F141 ~ 51 d, FEFRIK
SE R RGP USRS AR 2 R i
9. 58 mg/g 43 538 K 5] 19. 85 il 44. 04 mg/g; IEE I
FRGAEA KRBT R h Y ERHFE 41 ~ 51 d
S0 PR R HG R AR P, BB 2 43 0l el 13010 12, 14
mg/g 1K F 31. 40 F129. 80 mg/g.

FEBENN v R R o BB, A0 AR R R g
BB i i £, 3R] g2 TR R B B e e ) 32 B
2 PR R R R RN SRR S NVIE B, R T I R A AR
Tt 22 T BRIEFE I &, T MR K S A 21
B 5 e BRI B SO A VR SRR 5 T AE 13 ~ 33 d L1
WK FR L HUR R G iR RIS K 2212 | 1 F] fig S
TIZRYG N — IR PERR 2, 5 10 25 R B AT 55 1
NRG IR 045 34 ~ 51 K EHAKE T 9 &
GEBCH ARG R R GE , 182 I XS SRR S0, fir L
6 P 7K W T30 3 e v i o B AR . RS
34 ~ 40 K, AEIE I R GG A KRR 38T R G )
UERHIR S K G218, X AT R R ORI M BE A~ R e
Uk 1) JEE B 25 B 55 TR PR K 2 TR R g i
UERL, 2 AT 22 B B ER T 04 B ip e T oo
TEZ W B, ARTE R R G0 G PR /KRR 22 T8 R 40 e
FRACE T3 2551 20 mL JERHE 160 r/min 753 T
%) It S 243 591 g 86. 4 .88.5.64. 2 mg., 1E45 41 ~ 51
K, B TIZ W B K W B 2 5 L U6 24 AE 3 mg/L A2
A, RS 2R 40 0 RO RS £ 18, O Y 4R
e T 7RV R T LA R R R
2.5 MR

O3 IFESS 12 A1 51 REUH — 2 1 A U8R}, X He
HEAT 4 FLBE (SEM) 2B, 45 SR an 181 9 fir s . AT LA
B ORI R G U kL, 7T DA R 2 D | Bl
ERGWIEAT , UBRE 1 B Y UKL R A A 1
%o 12 KA FR G0 h gy A2 5 A 8L, 26 51
KIGAAKE TR RG kR ERE , XS
T TET ) S 3 45 R A — 3



Vs

BH41E5 B1H

vOE 2 K HE K

www. cnww1985. com

a R ARG 12K) b. TEFRKIFEEHURT R GE (4 12%)

e PEFRACE W E R R G (B 12K) d ARG G 51 R)

e JEFKIFLEE R RS (51 R) £ IEHACEMEH R (H 51 K)
B9 ARRZGHEANEEEEERE
Fig.9 SEM images of filter media in different systems
3 &%

O  EESEAYIE B, AT R G A R
R AR AR IR R K B S R G LR R
IRE ) freii o BEE DR A, 3 RS RES AT

@ 3N RGPIRPIER LR A AR
8 PR K 2 3] BT 2R 40 TP B IR RS 2K PR /A
BAT— AR, K= AN 1.5 me/L RN 3
mg/L I, RG512176 d J5 H /K A A2 0.5 mg/L LA
LT 1 dJE K E0. 1 mg/LLLF . 3405
Gt b ) SRR RE RS A R BR 1.5 me/L 92K
13 mg/L %

@ TEBIN AR R B B, R PR K E R R
GE 00U R I B bR 5 2R IR T R BR AR
IR IS, A B 7K RE 9 50T 28 6 b ok eI 0 K 15 A%
PR 5 3 25 i v A A JRE T i e I A MR

SE K
[ ] sl s A e RHE IR T & R i sty

[2

[

[3

[

(4]

[5]

BORID]. V9% PHRASFRHIRE, 2017.

WU Junbin. The Study on Optimization of Condition and
Treatment Effect for Rapid Start-up of the Chemical
Catalytic Oxidation Filters[D]. Xi’an: Xi’an University
of Architecture and Technology, 2017 (in Chinese).
FACHT, BOEAR, skEmiE, 55 . BRhR & AALBER 5
ZERH AR P ARG P EPREER, 2017, 37
(12): 4534-4540.

BAI Xiaoli, HUANG Tinglin, ZHANG Ruifeng, et al.
The simultaneous removal of ammonium and manganese
from surface water by iron—manganese co-oxides film
[J]. China Environmental Science, 2017, 37 (12) :
4534-4540 (in Chinese).

AR, BEM, B, 55 . AL SRR B E AR
WPRE S SR R ()], R EERER:, 2017, 37
(3): 1003-1008.

WU Junbin, HUANG Tinglin, CHENG Ya, et al.
Exploration of the factors for the rapid start-up of the
chemical catalytic oxidation filters for the simultaneous
removal of iron, manganese and ammonia [J]. China
Environmental Science, 2017, 37 (3) : 1003-1008 (in
Chinese).

AORME, EEEMR, R, A5 . M T K R ol 45 Ak
PR SRR ()], E 25K HEK, 2017, 33
(21): 6-12.

ZHU Laisheng, HUANG Tinglin, CHENG Ya, et al.
Effect of influent manganese concentration on start-up of
contact oxidation filter in groundwater treatment [J].
China Water & Wastewater, 2017, 33(21): 6-12 (in
Chinese).

RIS . AT B X kA S A M AL AR A B M TR UK
HEAEREI (D], P4 PR, 2017
LIU Jie.
Oxidation of Ammonium by Iron-Manganese Co-oxide
[D].
Technology, 2017 (in Chinese).

The Effect of Different lons on Catalytic

Xi’ an: Xi’ an University of Architecture and

- 58 -

EE BN 20 (1995- ), B VTR A A
WHIELE , EEETE 5 17 R s YK K A B
E-mail:1123717625@qq.com
Y5 HHA . 2022-01-21
& m B #7:2022-04-22
(Gl XI5t



