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Factors Affecting Biological Removal of Iron and Manganese in Groundwater
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Abstract: Factors affecting biological process for removing iron and manganese in groundwater were analyzed. When DO and pH in
groundw ater after aeration were 7. 0~ 7. 5mg/ L and 6. 8~ 7.0 respectively, not only can the activation of Mn* oxidizing bacteria be
maintained, but also the demand of iron and manganese removal can be satisfied. A novel inoculating approach of grafting mature
filter material into filter bed, which is easier to handle than selective culture media, was employed in this research. However, this
. . . . . . 24 . . \ .
approach was only suitable to the filter material of high-quality manganese sand with strong Mn™" adsorption capacity. For the filter
material of quartz sand with weak adsorption capacity, only culturing and domesticating Mn>* oxidizing bacteria by selective culture
media can be adopted as inoculation in filter bed. The optimal backw ashing rate of biological filter bed filled with manganese sand and
quartz sand should be kept at a relatively low level of 6~ 9L/(m>*s) and 7~ 11L/(m>*s), respectively. Then the stability of
microbial phase in filter bed was not disturbed, and iron and manganese removal efficiency recovered in less than 5h. Moreover, by
using filter material with uniform particle size of 1. 0~ 1. 2mm in filter bed, the filtration eycle reached as long as 35~ 38h.
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Table 1 Specification of experimental filters
M EAE MRS IARE BERRLTE 2t

B Rp
*Hﬂl % /mm .}J-th

Jf min

ﬂl‘ﬁ ".:' /mm

1 150 EF 4k 1 000 15 L4
2 150 Fyilv ik 2 m gkt 1200 1.0~ 1.2 ‘B4
3 150 Fyilv ik 2 m gkt 1200 1.0~ 1.2 ‘B4
4 150 PFLATERMYITIERE 1200 1.0~ 1.2 B4l
5 150 EVCASER R 1200 1.0~ 1.2 dE4p
6 150 oy i b o e e 1200 1.0~ 1.2 ‘£

1.3 Bk DO pH B 1 9230 7 v

W IEREEK h DO pH ) 248 S 3 3 78 4 AR
SIS AN R 5 1 K 18 5 vk S8R, i fdl 1 By
7R, 6 SUEFEHEK S| RIS TE FILE, 1S .
35 495 5 SERMIKGI A | REKA, 2 SIER
HKEGI A 4 28K, BEAEEKE) DO pH (CO, 1Y
I 2. EAWIFH, 2 5 35 6 SUEHbR Tt
AR, BT UEH (6~ Tm/h) JERFFE( Dl
BRRD) FEAh 5 (B A R R B AT T M
[7), WCLAIX 3 AN JEAE 1 by AF IR A0 A ) 53k a2 i
(K} L S A
1.4 Wi e ik

W R 2 A R e P P 27 5 I H R 7K i
T ALK PR B AR A R, AR P S B Ml R K B L B A
PB4k, P v i ROK, (R A Ay, B Rl S
Tt IR, AT IUIR R — P 5 T S e A
PRI ISR VL, RIDKHIEAT 245 HLBR
200 R 1 o VR D Rl R e T i U R
W GAER D UE B LB 1) 2 2 4F [ AR IE 1 T2
J P B A BRI o o 5 1 )2 PP R AU T R
I, AFK R 5 3 R AN BB 10~ 10°) . A
W 2~ 4 S 3EHE 6 5 I8 KIS 17 4 30 BV SR H X A
Bebp 7 i 5 5 A AR AT e b o vk 10 Al A
YIUEFE, 1 5 9EFE i T2 UM £F e BRUERL, AN fE 7K
FERE R ¥ B R IE ), WO RESR ] S 30 = 15 9% e T
NN Rp

F2 FiEHPK DO, pH 1 CO, T
Table 2 DO, E’H and CO5 in each filter’ s influent

sl - s L1 HEAK [lH HE K DO/ mg* L™ ! ik COs/ |||g'],_ !
i [ A S [ EE eI N I
645 6. 64~ 6.69 6. 67 1.26~ 1.64 1. 47 46,94~ 57.02 52.73
14 35 4% 3% 6. 85~ 6.98 6.93 7.02~ 7.50 7.24 39.40~ 45.94 41.76
24 7.12~ 7.24 7.20 10.75~ 10. 85 10. 82 26. 33~ 40.66 32.32
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(SRR INE .1 1F 26 Ty N R SR (IR R U VR N 1
ek, &b 4 R A M 2 2K B4 il v S 4 P 1 7Y
JERL, T FLC S5 AT RT3 A K A

2 HR5IE

2.1 DO pH M ERER 2 B RCR A E TR Y 52w

CAEE (7008 5 DN B AR A1 1R 5 75 T A 5
PEAR, 3K B TRl A R B v Bkl A 1 ) LA 3 S5
Fe® Mn®* & B g 7 10 2% 58 ), 101 AN & ANk B 40
BN DO R 52 B R ) A2 B AR AR 5T %5 8. 7R BR R
P2, ATIAE DO B oL T, di T3 R K5 g
J2 % fik i () B, DB R PR R AR AE RN
Fe** Mn®™ , JURER UGB REA IE T AR K, KRBT
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Fig.2 Iron and manganese removal by NO. 2 biological filter in a long-term operation
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Fig. 3 Iron and manganese removal by NO. 3 biological filter in a long-term operation
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Fig.4 Iron and manganese removal by NO. 6 biological filter in a long-term operation
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56 61 63d #id T 0. 3mg/ L (0K G bRAE, K 24
EZAT A 1.2 14 .54 .56 .61 .63 .65 .66d it T
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1.64 mg/L .6.64~ 6.69 [{) 5K K FH1 10.75~
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Fig. 5 Iron and manganese removal by NO. 4 biological filter in a long-term operation
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Fig. 7 Iron and manganese rmoval by NO. 1 biological filter in a long-term operation
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Table 3 Destructive experiment by backwashing NO. 3 biological filter filled with manganese sand

S gk i Sz 3 e i) HWREIR ()
J'II"[I]IE':-E)_ ! [/ min /h
7.20 6 5
8.31 6 5
9. 46 6 5
11. 67 6 5
13.30 6 5

R 9k sk K mge L

Jmeh! .';;,'\?}Q .‘::’.LHa
6. 01 0. 032 0. 026
5.67 0. 087 0. 068
5.84 0.102 0. 066
5.32 0. 097 0.072
5.10 0.361 0.419
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Table 4 Destructive experiment by backwashing NO. 4 biological filter filled with quartz sand

Jiz ik 5 1E J e e ) WORE R )¢ B i)
[L*(m%s)" ! / min /h
6.37 6 5
7. 10 6 5
8.24 6 5
9.3] 6 5
10. 90 6 5

SRS LA IR T~ 11/ (m?es) IR G [,
AN XHIE 2 P ) A AR = AR RT3, O fh 4
AT SR FIVER 0 98 J2 Sk o 8 5 — A 13~
15L/ (m?*s) Fl 18~ 20L/ (m?*s), ] WAE: e ik
oo A P A AT BRI T 40% ~ 50% , 7F S i (]
MU AT R, W98 2 B b e K FEBE AR 40% ~
50% i A5, IEAT B AR, 76 RS R BRI T Rk
VeRR I, 280 70d (IEAT A AR R LR A ER
BE S BRI SR AR I %, Hi  A R AR ik )
JERLRTIE L Z W] (148 77 42 v b A AE K R R A4k
W, VFZ Fe* Mn®* %4L Fe;03 MnO; [{RLFEAR
AXHE SRR} i HL AR 7R 38 REZ 18] () 48 B9 4 v R A, i
DLIE i pi g 1R 25 5 5 B8 2 h 1) Fe 05 \MnOo B $,
Aoy R LIRS, JEAh, 75 RS 3 B bk o R B AR m]
Bl B0 8 R, Ky e AE A5 P AR R A
ERUERRI T 1.0~ 1.2mm 34 TSR}, fE 6% 8 4
W AR B R R b K T34 LS, AT 7S 4
IRVEDE AR ARG Pk fig, LA/K I8 b Bl e K A% K
S Sy is 8 JE A R () b 35, B A SERb iR AR
I8 A 35~ 38h, 5 R fil S Ak AR XY 5T 98 k)
JEMRIEAT F W ( 24h 22 A45) AH LE, 7F B bk i i P4
ik 40% ~ 50% % AF T, id 38 A B e 1< T 40% A
A7, BB, ¥R R T ARk B BB, R E A
T8 2 AR S5 gk it J3E R v i R R

3 it

(1) BARS BT T AR 83 P Bk R 2 BR 1 SR AR S
Stk WS A R K DO b 7.0~ 7. 5mg/ L K&

HUR: k3 it i K mge L

/m*h! Sk e
5.03 0. 067 0.014
5.32 0.071 0. 024
5.64 0. 120 0. 056
5.00 0.420 0.112
4. 78 0. 697 0. 128

pH 2 6.8~ 7.0 B, A4 98 J2H v i) il 4 A0 1 i 08 O
FRR RIS R B Bl fik ), HL T 2 Re 60k 30 Bk 6k A Bk
K.

(2) B th T ERAE TSR IR R R Iy ik, &
APt Mn® W B il B ok 1 D S5 B D B )22 11 4%
Tl 0 B B B 7 262 59 1R A e b B 2 L e K e
BRSSP VE B IR B TR I Al A A T ) 4%
Fhy 2, O RETE I R U RS 1R Bl g

(3) fo M S gl i i SR B AD R S b AR DR
J25y BIPEHIE 6~ OL/ (m*+s) J~ 11L/(m*=s) (1%
IGIE Bl I, 82T E A 2P0 B, B e kAl
LERAES KA AR B, (A 382K 1.0~ 1. 2mm
K32 St Rk, 7 S5 ks 5t L AR 175 00 T o i ) 3
ik 35~ 38h.
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