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Effect of ammonia nitrogen and natural organic matter on purification
performance of filter column for iron and manganese
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(1. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering ( Beijing University of
Technology) , Beijing 100124, China; 2. State Key Laboratory of Urban Water Resource and
Environment (Harbin Institute of Technology) , Harbin 150090, China)

Abstract ;: The influence of ammonia nitrogen and natural organic matter on the performance of filter column for iron
and manganese removal was analyzed, and the thickness of filter layer required by the filter column was explored.
A pilot-scale biofilter column was constructed to remove iron, manganese, ammonia nitrogen, and natural organic
matter (TFe 4.7 =5.4 mg/L, Mn( Il ) 1.1 -1.3 mg/L,, NH,; -N 1.4 -1.8 mg/L, COD,;, 5.9 -7.4 mg/L)
from simulated groundwater under the conditions of water temperature of 14 —17 °C. The filter column used in the
test was a mature biofilter column for iron and manganese removal. The startup of purifying ammonia nitrogen and
natural organic matter in the same layer by means of cyclic inoculation and natural membrane hanging lasted for
79 d. Results show that the presence of ammonia nitrogen caused the Mn( Il ) removal section of the filter column
to move down, but it had no significant effect on the removal of iron and manganese by filter column. Fe(Il), Mn(II),
and ammonia nitrogen could be removed simultaneously under the condition of sufficient dissolved oxygen (DO).
The presence of natural organic matter reduced the ability of the filter layer to purify iron and manganese. The
efficient removal section for iron and manganese moved down, and the required filter thickness increased
significantly. Natural organic matter could promote the removal of ammonia nitrogen to some extent. Proper
backwashing had no effect on the purification performance of mature filter layer.
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Fig.1 Diagram of the biofilter column

HEACNH BRI 2% B R | ST B | i 5 IR o A
H R K TR A LI S b R K, 18] 120 L fif & 7 b
TN 12 mL WBRIR , AR EE Fe ( 1) &b T8 RS,
TR DRk K K B AR E o 384 B 20 A i 4 VS i
FEAMARAE ARKIRS , IRA 5 i ok b
SR (DO) o A KKK B8 bR
WK 14 ~17 €, NO; -N 1.8 ~5.3 mg/L,
NO, - N JE#&,COD,, <1.5 mg/L,pH 6.9 ~7.2,
IRA TG KK BHe bR 1 s,
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Tab.1 Water quality indexes of synthetic groundwater

CODy,,/ p(NH, -N)/ p(TFe)/ p(Mn( 1))/ " p(DO)/ p(TDS)/
P

(mg-L™") (mg-L~1) (mg-L™") (mg-L™") (mg-L7") (mg-L7")

5.9~7.4 1.4~1.8 4.7~5.4 1.1~1.3 6.9~7.2 5.6 ~7.5 195 ~216
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ARSI T FH B AT Ry G B A A P B AT T
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Fig.2  Variation of iron and manganese concentrations during

startup
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Fig.3  Variation of nitrogen concentration during startup
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Fig.4 Removal effect of COD,;, and UV,s, during startup
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Fig.5 Variation of iron and manganese concentrations in the
filter column before the beginning of stage |
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Wk, ARFFEERIAN K IRE P S5Fe( 1)
e G, X AP Fe( 1) A5 8 E AR
b, BT, T AL G Y78 25 fE DR R R 11T, AT
20 cm PR FEBE ST B ol A5 AN 2 A= BHLAR T )5
2L Fe( 1) e fEAL Ak, X5 AT 20 cm P BR4K AR
FEE R CE 20 Fe( 1) EAIEE 20 ~40 cm
WS AR AR L UE 2, ZE U219 20 ~ 40 cem
P Fe( I1) EBREiK, L, F80 Rk 2 5k X 1]
T,

FIRE WL AR T Mo (11 ) BRI
B R ERRX AR, Mn( 1) 05 &k 2 K X 18]
521/ 40 ecm, AR INA VLY B, G5 40 em N )
Mn (1) ZBR3 5 B BR311 87% , M MLATHT 40 cm
LB B EBR R 54% , TR T 33% , TE3E
JZ 100 em &b Mn( T0) J5 2 v B A 0] 5 A2 T A o
SIRTINR A L) A2 B 7 T 3 5, A Sk



. 6- R

[N AN

5555 4%

T G WL K At T 5 1 SR A 3 D 7
ANF M () U075 00 4804k 3 T A, S 28 A il
BEET 7K R DO B C AR IR (29 1 mg/L) , U
FEN AR EBR , Mn ( 1) AR T i A8 A A St Ha A7
i A AL A B X Mo (D) B 936 B A8 2% R
20 emP Mn( 1) P40 5 T HoAb TS5 G M i 44k,
Mn( 1) B i E A8 2 T2 B, P s Mn (1)
EBRXIE R,

o0

o opg 1520
g -o- COD,,, *- 5 :]D
ﬂ%i 6F ~<- UV,,, . %% g 10.04
X . kR E - V7% =
£ AR L L {0m
=3 21003 .
S4r o = -
a P S | g1 3
S S~ 058 1002
e e e
2F * : ° -
& L e E Joor
\g. 0><.:' o <
e ———3——A0
0 1 1 1 1 i I — —
0 20 40 60 80 100 120 140
VEEEE/em

B7 MERIREHANKE.EE.COD,, UV, ifREEN
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