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The maximum manganese concentration of groundwater containing high
concentration of iron, manganese and nitrogen
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Abstract; To investigate the maximum concentration of manganese of groundwater containing high
concentration of iron, manganese and ammonia nitrogen groundwater in a biological iron and manganese
removal filter, a mature and steady operated biological filter was used, and the concentration of manganese in
influent was increased gradually. Results showed that in the experimental conditions of the concentration of
total iron and ammonia nitrogen was 5—-10, 0.9-1.3 mg/L, respectively, the temperature of raw water was
8 C, and the flow rate was 6 m/h, when the dissolved oxygen (DO) in influent was about 8.5 mg/L, the
maximum concentration of manganese was 7.5 mg/L; when the DO was above 10 mg/L, the maximum
concentration of manganese was 10. 5 mg/L. There was no influence of manganese concentration increased in
influent on iron and ammonia removal. Variation of iron, manganese and ammonia nitrogen removal along the
filter showed that along the filter depth, manganese removal quantity reduced in the same depth of the filter,
the efficiency of ammonia removal did not change along the filter depth in manganese concentration increased
process. The maximum concentration of manganese was limited by DO, the DO in influent was higher, the
concentration of manganese was higher.
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1.1 KRS

TR E R A VLB IR, EAE N
250 mm, =524 3 000 mm.JEEHE A 200 mm 50 £7 7K
FE)2 K42 10~ 30 mm; JEFE P9 TR B2 08K, I
JZ4 300 mm E*f%%*ﬁjﬁi‘ﬁg,ﬁﬁé 1 mm, %
5mm; FJ/ZE N 1 200 mm 5 4% 0P, B4R 0.8 ~
1.0 mm. JEFE I F#8A % 0, 6 0 2 4 i of
K FEETERA R A, IRA AR, K 5,
ERARBR 150,100, 150 mm , TR &3 K Fw R
BRIV WY IR 2 WA A T UK R ] R
100 mm. JEAE T A B K DA vpye a2 1Y
AT T 2K OR S gk Al U A A Kt 7K i
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TR R I A A R A B e . RS
JE K AR 7= St KA ST, KR 8 °C 224,
WA Y 8.5 mg/L, MR JGF KN &
Fe 5~10 mg/L;Mn,9~1.3 mg/L;NH,"-N, 0.9~
1.3 mg/L. A MnSO, Ml g Mn® 5 & ¥k 4
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1.3 XWAHE

SEEGUE AR 3G AR B R g 18 4T — BL i)
FIBEAE. B T JEK P A Y T R R AR, AR
1.1 mg/L, A T & 7K R %) it v 3, O
SFNEELH 4519 MnSO, % (ti MnSO, « H,0 Fii
i) FAEFE ARG AR, A 5 RS S
() SRR A J5 A Sk SIE 36 1E 7K 35 A 4 g a2E K b
(IRR B e BE, BB 73 K K AR BB R
0.32 mg/L, & W & B & K b % AN
0. 1 mg/L, ANl 8 5 J2 Hh ¥ it S8 AS J2 1 B 1Y 5
e AT KRR REE] 0. 05 mg/L LIF,
WS AR R A R 1 7K VR 1) IO R VAR R R B A
B Joi s R . S 96 300 [R) 05 R 6 m/h, 2 v 0 1 40
24 h GRS BE N 12 L/ (s - m®) |, PR
1245 min. & R KW #E | K A S Fe, Mn™ |
NH,, " =N T f i 5 i fife 4, 5 ) D — IR A A
Fe Mn* NH,*-N i i vk J¥ .
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B BRER B OO EE R k. AR AR
FERET B A G He a3 5 DO 5 485 20 % i
AN EAL (Oxi 315i-WTW).
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2.1 BHEME S SRNERYR
2,11 JEREXT Mn®* By 22 RCR

SEG AR T R AR XS Mt B9 £ BR AR W E 2
B, SEEHT 11 d #EK KT BRSO, K
Mn* 2524 1.1 mg/L.5F5 12 KksK Mn® 59k i
PR T290.5 mg/L, T IHCETHEK H Mn™ 5k
FERAR, B8 2 3/ INA R T8 AT X 14 7K i 3l 1Ak
L, T GRAIE 7K M AN AR 26 21 KK Mn*
JRHR R B T 29 0.5 mg/L, HiZK Mo KSR
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BCA bR I 2 A0 B2 K Mn® Y T ik
R 2 0.5 mg/L.2FE 59 KoMK Hh i) Mn™
R 4. 69 mg/L #2555 5.5 mg/L, W55
WA 1 mg/L, &P K o Mn™ o vk B2
CaBE, IEHENEALR O SA T — 25 Em
TR BEASIE I 3 Ko I 38 5. 57 73 K afE K Mn™
e Wk R 3] 8.8 mg/L, K Mn?* N
0.32 mg/L, #id TR KPR HER 0.1 mg/L. ¥
Fe** \Mn% N NH4+ -N &4t K Fe* N Mn** .NO;,”-N
(BRI FE S 3510 0. 143,0.29,4. 6 mg/L""
IEIFE 7K Fe? Mn® NH," -N BUHEFEA & N
6. 05x0. 143+8. 84X0. 29+1. 04x4. 6=8.2 mg/L, T

7K F R e SR T e A R T R ARG I & B K
WA 0.1 mg/L, NI, LB MAZTETH
Mn™* 2 BRI B 5 70 KA 7.5 mg/ L5 XF
KBRS, P e K s A 2 10 me/L DL i
7K Mn?* G FEAE ] 0. 05 mg/L VAR .55 92 Fol itk
JK M J B B 2 10, 12 me/L S, HK
Mn** T A 0. 25 me/L, FRHEbR, Aid Bl S
FRPLFE ] 0. 05 mg/L LAF .56 104 K Mn™ Bt ik
$EFEF] 11.20 mg/L J5, H7K Mn* 0. 61 mg/L, It
J& Mn* 7E 0. 5 mg/L ZE47 3 8h A L8 TR,
IKEfRETE 1 mg/L LA BRI, eIk S T Mn®
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2.1.2  JEFEXTE Fe ByFBRESE

S AR R R RE X L Fe B9 L BRACRANIA 3
Fs, #E K S Fe B 8 B8R, 7 33 ot i Wk B
7.2 mg/ L SCRIH B SEA X AL Fe A AR AT 14 25 BR AL
R KB Fe Sy B 26 KA 0. 12 mg/L, HiAth
R FE 0.1 mg/L LLR, 3 BT & W N

0.012 mg/L.} F /K i Fe™ BEETESS Mk
DA N Fe ALY, I H Fe® BES Mn* &
A A U N, B I 28 1 ) A 0 5 A D6 )2
ghFgt R, Fe™ B AR UEAE Y 1R LB,
Mn** HABTE Fe™ it vk B B (IRAS I 46 L BR. Fe (1)
FBRANZHEIK M 5T 5V B T 5 ()5 M)

t/d
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2.1.3  JEAEXF NH, " -N 19 LR

SRR EAEXT NH, N A 22 SRR an
4 FyR, 7K NH," =N 88, 76 0.9~ 1. 4 mg/L
Wezh, A FEHE N 1. 12 mg/L. HH/K NH," -N
BB B R, 5 bR BT A Wk ARG, MK T
0.06 mg/L, V-G e B 0. 013 mg/L. % it i
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TR R T 0 S AR 22 BRI BB s O HLA
73 R T i AN T B0 KR o VA B A
Hﬂ‘,tﬂ7k§ﬁ/&ﬁ%ﬁ’}{’ft A. Gouzinis /{.3;[12]
N E NH, -N BifE 2 RT 2 mg/L i,
NH,* N 4 Mn 22 B A B 0, 55 A B 5 45
—3.



.23 .

/(mg-L")

(E %)

Ptk

B4 BEMNEAHEBRBER

2.2 AEREBRYR

JEK ) AN B 2 B AR A = A kAR
Yy, HARAE 0.4 m ARRIATRER] 0.2 mg/L LAF,
R, ANXHR A T U R A AT
2.2.1 Mn™ Wi BBRECR

SEUG L RE R A TR L BRACR NI 5 TR,
%010, 55 38 K HE K R R E 4 B ok 1. 40,
2.98 mg/L, 56 FEAE 0~0.8 m AbEFx,0.8 m &b
K B R 43 )M 0. 11,0. 16 mg/L. )5 4 1)
FEEBRXEZE L TH, % 10 55 38 K Tk
B R B, 0~0.4 m WA BB R LR E;
5551 RELUFIYA K 0. 4 m Ab 145 B2 ik
LT 1 mg/L,0~0.4 m IEBRED 518 2. 82,
3.09,2.97,3.31,3.5 mg/L, 2= 54 i 34 in. £
H68 K0.8 m MM EKEMEIL T 1 mg/L,
HE#K0.4~0. 8 m B EPRESINHA 2.7,2. 66,
2.59,2.7 mg/L, KBRa LA #5101 K
L2 mAbE A BT ik B T 1 mg/L, 55 112 K
1AL B B MR BE IR 2,17 mg/L, Bl aX Bt ]
0.8~1.2 mik 3| T & K L Br&t, 40 5k 2.36,
2.21 mg/L.
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EAEUERE EE DR A O o R A A ARk
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bW Z i % JERPRIAE R A, 182 R B b
Z A, U HE SR A R S TR B R,
{3 K H A Bk T e vk B I AR v IR 2 R R K
BN T T HH, 0. 4 m b HRORE 5 0% A5 Bt g
JE TR J3E B AR R S B 8 R R KT
0.4 m, Z B R TR R T vk B B — R 5 T
U Z BRI TR R A B AR B BE AR AE (0~ 0. 4 m S8
WK U8 2R R T (R NER LR MBRERZ )G
FREG)IZ2 0.4 m, BEE LI A HETT % BB 2 5 B
B, B A B ER BRI IR T
B R X T Mo LB S ERbRAE A
O R AR R K, A () v B ) iR X A 1) 25 IR A
U AR 28t B R S, AR 2 4 BEURE AR H /DS
FRAEUEAE N H 3 HES.
2.2.2 NH,"-N {5 LBt of

S 56 H ] 8 A X A R S BRSO WL 6, 4%
KK NH, " =N B 57 55 W B AH 22 A K, 8 A XF
NH, " -N AREF L BRPOR, 75 0.4 m ZENH, " -N
A% 20.2 mg/L,0. 8 m kbFEF]0. 05 mg/LLL T,
R M K R — 2B AR, Mn 3k Y T s 0
NH, " =N i £ BRI 5.
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1) FEHE K R S AR R B 4300 5~ 10,
0.9~1.3 mg/L, /Kl N 8 °C,UEH N 6 m/h iYL
AT, MK A LN 8.5 mg/L I, 4 1)
W BR BT VR B 7.5 mag/ L, MM B F A O o o v
JE 2 i A I BRI R AR T 10 mg/L I SR 1Y
W BR B R R FE M 10. 5 mg/L, K 75 J VA il 48 4 1
TP R A R A e AR R T T R R
R BRI 5.

2) SRR ST HIT R B, B 2 2 K A IO v )
150, B I 2 B S ) VR 2 1) R AR TR
JEE T ARk 53 A e 32 T U/ e o R R T v o
W AT RE 2L BRI AR k.
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