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Abstract: In this study, an artificially enhanced manganese oxide filter media was prepared, and
the formation of ammonia/manganese removal activity of active filter material in two different hardness
and alkalinity groundwater environments was investigated. Meanwhile, the variation patterns of surface
film loading and loading intensity of filter material over time were examined. The results showed that the
ammonia/manganese removal activity formation rate of column 1* under low hardness and alkalinity water
quality environment was significantly higher than that of column 2* under high hardness and alkalinity
environment, in addition, the effluent ammonia concentration of column 1% was lower than 0.5 mg/L at 9 d,
and that of column 2* was at 21 d. Furthermore, the artificially enhanced filter media loading strength and

surface film loading were 0.07 g/10 g and 0.92 /10 g, respectively, which were both higher than those of
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the conventional film (0.02 g/10 g and 0.072 /10 g) . SEM and XRD analysis showed that the morphology

and structure of the filter material changed during operation, with a large number of net-like structures

appearing on the surface of mature filter material and the formation of sodium—manganese mineral-type

manganese oxide. This study demonstrates that artificially enhanced manganese oxide filter media is more

likely to form ammonia/manganese removal activity under low alkalinity and hardness groundwater

conditions, can effectively remove ammonia/manganese with an influent concentration of 2 mg/L, and has

potential engineering applications.
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Fig.1 Schematic diagram of pilot system
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Tab.1 Quality of two types of groundwater

IKFISHL 1* P

MR/ C 15~22 15~20

pH 8.0~8.2 7.8~8.4
DO/(mg-L™") 6~10 5~10
%/ (mg-L™") 0~0.2 0~0.45
WA A/ (mg- L) 0~0.003 0~0.2
AR/ (mg-17") 0~0.4 0~0.3
#k/(mg- L") 0~0.131 0~0.4
i/(mg-L™") 0~0.08 1~1.5

i/ (mg- L") 130~150 140~180

B/ (mg- L") 210~220 250~300
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Fig.2 Variation of NH,-N along filtration columns with

different groundwater
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Fig.3 Variation of ammonia along the filtration columns

with different groundwater
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Fig.4 Variation of nitrate and nitrite nitrogen in different

groundwater filter columns with time

25 LTIk, PR IE AL BT JE 1 ) B P RE A7 AR W]
ST NCIRSEeEcE 3t I RUE LN I 0]
THTAF AR D A2 22 5, RIVAE AR el B2 | IR AR B2 K 2 1R T
R AT R} B 5 P R R P, R BRACR:
AR
2.1.2  N[RIHL R A UE AR B T M I A

ANRIK BT, WA HH 7 A v JBE Bt e ] 74 722 £k
NP5 BT 7R o AEIs AT R0, KA e HE AR 4 A
0. 1 mg/L LT, AR CAE 16 AROH K TUAE #R ik ) (GB
5749—2022) BRAE., 15 H ]t 7K G e 52 s B s B
GBS FRAT, 33X 202 th T g w0 iR o Be ko
AT L 28 A7 70 R A i ST IR, Min™ B 2 Y A 8 ) 3
[TIS R NSO B S N R N R b ST i =By
AT A AN T B e, o T A S A i 2 I
v, AN 2R 5 LR A0 I B L R R s AT
Hh 2 T 8 B P Min™ 355 A B 2810 ) 2R AR BT 1Y
I PR SR A O 1k — 20 W B SR AE Min™ > ST A=
JCHY B SR A BLAT EOR R P i FR S A
PR 7R3 47— B TR 5 HE 7K Min i B2 T %, O
FRERTF 0. 1 mg/L.

F &l 5 AT, 0~28 d #E 7K Mn™ ¥ & 1 mg/L, 1
DEAE 1 H KRR R AR I TR] S 11 d, 2708 A 9 H 7K e
PRISFIE] A 17 d, X AT RE R T 2 0B AL HE KB B K, Ca™
RN AL BRI, IR RDK BT, 1B AR R
I PRI B AT 2B L

TE 55 29~56 K kK Mo ¥k 4 2 mg/L, P FR 3

[16]
)

- 18 -



www. cnww1985. com E O, AR AR R R R R T KP B4R K %40 & %3
FEXF Mn* (1 23 B3 7E 95% LA L, BT 7K Mo YR 2 20} e —— D11
HEFFAE0. 1 mg/l BUT . MBS (WL 6) K AR (o P
TE45 42 K, 12215 2 mg/L M 75 B (9 5 4 60 em, = 16 P 75
55 56 RIFATR I 40 om, FLAESS 42 R HEA k5 ot WP H
e s 2 DB HE A 56 KINMUR B2 T 42 K, i T = B SrEE@y =
STBBAFTE ., . 1R R B (T 2. e\
0.4 ,"'
100 ] ‘ 0
= 0 20 40
ol P s ISR fem
G 3 b. 4 42 KA1 56 K
= 0 % H6 REMAKE Tk AR
e Fig.6 Variation of manganese along the filter column with
2 different influent quality
. 2.2 EREREERESEKTL
. 2.2.1 yERLFRm R AR
T (ERIRER RHBL UKL 6 /10 2,615
AR R TR SRS R 75 0~28 K, 1
20 100 TE AT ) 2% T S 67 38 L 6 ¢/10 ¢ NRERI 1 ¢/10 g, 2°
s 80 TEFEN M 6 ¢/10 ¢ FF&F] 1.93 g/l‘O go TEH 29~56
S N 5 K, VAT (1% 2 1T B 1A 0 B AR 4776 0. 92 ¢/10 g
CET I Ao AT, 2P A U AN 1. 93 ¢/10 g B F) 1. 46 ¢/10 g,
s oK a0 O o A R I 17 I B R 0 R
# 05 a-RRE | WA, (EL 383 T I TEHLISE I , DA 1217 25505 56 K
B, 2T A T R K AR BB IS5 51 0. 92 ¢/10 g, 3/ T
0 20 40 60’ S 2o 5 TR B 1 LA B 9 £ 2 (0. 072

iB1THT A/
b. 2B A v B2 B I i) AR Ak
E5 KRR HKEREZEI TR E L
Fig.5 Variation of inlet and outlet manganese with

operating time for different filtration columns

O IR (14 ) -m- 1P R (14 d)
-O0-2"JE (14 d) -0-2" K3 (14 d)

A IR (28 d) -A- 1#25pR3 (28 d)

- 2"k (28 d) -v-z”ztﬁfz(zsd) _ g 1100
- 75
D <
= 50 &
5 i
®
# 25

0

W82 VRE /em
a. 55 14 KA1 28 K

g/10 )7,
2.2.2 ygmm I AR AL
PR I A i it o 1] £ 28 P L35 2.
T2 AR T KIRAIIR R B R A B 22 4L
Tab.2 Variation of film strength with time for

different groundwater filter media

%JE/ FHd JRR RS Xt it /g | BE R X 25/ %
(remin™") 1* 2" 1* 2"
0 0.03 0.03 0.82 | 0.23
170 28 0.09 0.05 9.48 | 2.61
56 0.07 0.02 8.05 | 1.55
0 0.04 0.04 1.24 | 0.83
190 28 0.10 0.06 10.82 | 3.46
56 0.09 0.03 10.09 | 2.19
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Tab.3 Elemental composition of filter media

surface with time %

. 1* 2*

S | 28K | BE56K | H28K | 56K
C 34.14 40.30 34.88 31.89 37.88
(0] 37.80 31.70 34.02 40.60 37.69

Mg 0.52 0.66 0.76 0.34 0.24
Si 7.98 6.44 4.74 1.56 1.09
Ca 10.36 7.75 9.15 18.39 20.40
Mn 8.33 11.89 15.11 1.90 1.82
Fe 0.87 1.27 1.33 5.32 0.89
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