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Start-up and Operation of Biofilter Coupled Nitrification and CANON for ‘the

Removal of Iron, Manganese and Ammonia Nltrogen n

LI Dong', CAO Rui-hua', YANG Hang’, WANG Yan-ju', LU Sai-sai' ,[ZHANG Jie'? aJ
(1. Key Laboratory of Bel]lng for Water Quality Smence and Water Env1r0nment Recovery Engineering, Beijing Umversqy of
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Abstract: A pilot- scale bio-filter coupled rutnflcatlon and CANQN was started up' to remove irén, manganese and ammonia Hitrogen
from groundwater in a plant, and the main remgval foulte 3t Ammonia nitrogen was andlyzed The expel;rment showed that the blo-fllter-
could be [started*i up Successfully and achleved stab]e ﬁf&;raﬁon after 164 days of culture development. The value of ANH; -NAANO, -N_-
was 1.]49, and tl"le oxidation and removal Of Fe( Iy, M ( I.[ Y, and NH," -N were (9 87 1. 157) (2.25 +0.06) ,.and (5L
0. 06) mg-L~ ., respeetively. The calculation based on the quantltatlve relationship bétween nitrogen conservation and dissolved oxygen
(DO) measurement ingdicated that the (ontnbutlon of CANON t9 NH, -N removalgwas 33. 48% -38. 87% , and the average ratio of
dmmehld mtrogen removal _amount to DO was /1 3.79°1: 3. 94, The removal ratio of ammonia sitrogen was lower with lower
tempei“ature o - f = - __.-'"f

Key words .iron and manganese ; ammonia nitrogen CANON nitrogen conservation; dissolved oxygen
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Fig. 2 Variation of iron and manganese concentration
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Table 1  Adsorption test of mature filter media

Gy E(ﬁ“(&fﬁ/mgm”

B

1. 000 1. 500 2. 000 2.500

u 1 0.989 1.492 1.993 2.503
2 0. 995 1. 495 2. 005 2.495

S5 1 1. 002 1.498 1. 996 2.503
’ 2 1. 000 1. 503 1. 996 2.500

2.2 AR LBREEAR ST
2.2.1 AFRSHEITERA

H % 1 20T, S4 Al SS [ BE iy ekl 4 W fff
TR, W] DL ZZ0m O S AU AL BRI s TR
Rtk Mg R, KSR SRR <
0.05 mg-L~"), BRI FRR R T A IE. BTk
YK AR R ER TR B AR ( < 1.8 mg-L™"), HIEH:H
1o B R AR B D AU K I 15% Ay, A2
DL 53R AR AL R e 1 L T 32 A, 2 X A
REALLBRSE M TR R Bs , A TE
AR AL T3 A P, X AR e ik 2 B iy s 1
5% N BN R T LLE E, F IR
(7) R (8) HEAT RS I Al CANON 25 Bk 2 & L

wits, N B

_ NH;-N$20,— NO; -N +2H+1;1{0f(8)
2R T AL TR 22 B3 1 UL 26 CANON
LB R v, WA(9) A(10)%)
" | ¥ + 3= ANH;-N
| g % 4011y = ANO;-N#
AR, 22 CANON IR bl .
Afﬁi&iﬂyNum%,ﬁﬁwﬁﬁz%ﬁﬁ
X ANH, -N - ANO; -N
mwmw{l- o
e IR X CANON it #2583 i o) HAa
FEIBATHY S4 BBl S5 i Beatb A T2 Al 2 B 2 o i
LI CANON BTk %14, a2 FiR, s4 BB,
UK AT W EE R 2.08 mg- L7 I, EA M
PRI 1.59 mg-L~", Hr4: CANON i 72 L BR Y
A NO0.35 mg-L™", §122.61% ; S5 BB, 4k
KA T H7 1,58 me- LB, S A 00 L=
M 1.51 mg-L~", HrP 22 CANON i 2 Z R & A
J70.48 mg-L™", (5 33.48% , S5 [rBt CANON %
BRE R B T, bRifE2E R S4 B BL 1,78
R S5 BrBLRY 1. 44, XUEIH, D4 s4 Fl S5 BBt
3557, CANON LR A M FELE S5 BBk FAH

A

]xlOO%.

(9)/
(0 MHEERE; DO, WHEKIEME R DO, H KRR

XERE. B2 A, S5 BB A i bR
ity S LB 1:3.79.
*2 AETEERSWERELEREERE
Table 2 Caleulation of the contribution of CANON to NH; -N

removal based on nitrogen conservation

ANH, -N ANO; -N  ANH, -N - ANO; -N
BBt : ’ — = %100%
/mg-L~! /mg-L~! 0.89 ANH," -N
S4 1.59 1.27 22.61
S5 1.51 1. 06 33.48

2.2.2 DO SpPEITSAEAR
S4 IS5 BrB, AEYIBRERBRERIEM , DO AYTH
FEF 25 1 OCANON I 8, FAA7 me- L~ ZUA LBk
HIETHAEN 1.94 mg-L™"; QAE WAL L PR
P, PR mg- L7 A A LR T Al 4.57
mg-L™"; RIS A e, A7 mg- L7 RRAY
G EBILET AU 0. 143 mg- L5 @ER Y
AL LB, L mg-L‘I%ﬁE@§i1tiEE§£iﬁ2%%
FUEN 0.29 mgt L' QW RNA A AL ot 72,
BT - L A R R e R 1 4
mg-L™"; @EWRIIIEIR R | T AR ABLY A
om0 ')
DOcuoy # ADO - 0! 143 _
1. 14/ANO; IN =41 57 ANO; -N - ADO,, (1)
. | ADO = DO, - DO, (12)
T, DOcyox I CANON SEFREAES 5 ADO SRy iiEith

i 5 ADO e R TR PR IR I IR S R LA
FRRFESA . S SHUN NN mg- L'

T UE AR IR RS A2 W P T R T [ A
LR AR SR E R, I ADO W E(H,
S ADO ., TEIEHERAIN i, BT LA CANON 2 FEFE
AN [ DOuwon + ADOyyy 1, UL HEFT R RIS 55,
AN, CANON Z3BRE A1 L h .

DOCANON + ADOEM
1.94 ANH; -N (13)

AR FIRBA ) X s4 BB S5 By Beilf A7 is Ak
FI CANON 7ELBRAE At B iy srsk it 5, sk
3N, S4 BB, it KA AT HWE N 2.08
mg- LA, EAREBEE R 1.59 mg-L7", Hf g

sy N

x 100%

CANON 1 2 L BR i & A A8 29. 17% , 29 0.46
mg-L™"; S5 BrBE, Mt K& A FHWE N 1,58
mg L7, AWM EBRERN 151 mg L', &
CANON 2 72 L B i 2 & L 911 38.87% , £40.59

AFe** — 0. 29AMn> =

.“._.l'.
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mg-L™". B8R, BT DO SPEIFER R, HET
[FIAGAE FH A WL R e Ui, T AT 3 I A5
CANON IR = TR R SFE AR i A &
CANON 3 2 BRI L.t 3 BdlEnTsn, S5 B
B UEAR S R BT e, BALRE S
PRz B 104 i 1:3. 94, 434 3 7]
1, ARG CANON HYBRER 2 AE ¥ ik T2 )5 3h
WG, PR RS R AT B R R 1.5 B
BT R ] SE B kA A AU T K Y [ g Ae, R

REAL LB E DN (9.87 £1.17), (2.25 +
0.06) F1(1.51 +0.06) mg-L~".

R 2.2, 1 WA 2.2.2 W HT, ARSCGRE
MAEYIEAE R SRR E BT R, AR LR
Mk F2 b, 248 CANON [ 48 2 BR ) T &t 41 3k
33.48% ~38.87% , AHLLTSCHR[7,10,11 JFEWFR
AR R A L PR AR I A 00 HL B ARG, an
T4 PR, XATREE B A SO B K IR AL, Y
TEPEZ 25w T

®3 DO FEERSTEBENLERERS

Table 3 Calculation of the contribution of CANON to NH," -N removal based on DO conservation

F1:3.79 ~1:3.94, IR TFRAAMIEIL LS
DO MY LLAE 1:4.57. REFAMT, A WiEdEsz 2 m
i, 2FFARZ CANON 372 L BRE &0 b .
eS¢

(1] ZEX, BHY. @i FkAEY kAR [ M]. dbst, b
IS Tk kL, 2015.

[ ANH,"-N ADO PR AR = LA = CAiVON Ko HoAll DO¢ynon +ADO iy, % 100%
/mg-L~! /mg-L~! /mg-L~! /mg-L~! AR/ mg- L 1.94 ANH, -N
4 1.59 8.53 1. 66 5.97 0.90 29.17
S5 1.51 7.67 1.72 4.82 1.13 38.87
®4 SEMALEREM CANON EHRE
Table 4  Contribution of nitrification and CANON to ammonia nitrogen removal e f

NH, -N Fe Mn DO L CANON i@;’
/mg-L"! /mg-L~! /mg-L~! ~7/mg-L"! /C . (% J l -
2.08 8.0~12.0 2.2~3.4 (8780 ~9.20 5~8 22.61 ~29.17 ABFTE 47 B
1.58 8.0~12.0 2.0~2.6 8.70~9.40 5~8 ©33.48|~38. 87 AWEFeS5 BEEA Y
3.76 0 0 40.40 ~12. 80 — #4300, (714 o
3.76 S0 0 | 16.40~ 12,80 — 4 42,801 [7]
26 #0.70-1. 10 0.70~0.90; / #7973410.2 1 ~174 48.58 4 [10]
E% TP W o Ao 1n-17 / sl [40] s
Mo o ~ o [ 7 Wagdo 11-177 & | ‘68.40 [10]

103 [ "0 0.65 /1 .50~8.0 17 ~23 .fﬂ 48750 [11] /
41,75 o 0. 691:" 5/0~8.0 17~23 46. 60 [11] 4
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'’ e o Zeng H P. Biological purification of iron, manganese and
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