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A fluidized bed reactor for ammonia laden wastewater includes a column, several carrier particles, a
first settling tank and a fluidizing means. The column defines a fluidizing chamber therein, and the fluidizing
means is adapted for introducing the ammonia laden wastewater into the fluidizing chamber and further into
the first settling tank. The reactor is further provided with microorganisms including nitrifying bacteria,
anammox bacteria and heterotrophic denitrifying bacteria attached to the carrier particles. Nitrification
reaction, anammox reaction and denitrification reaction are simultaneously taking place in the fluidizing
chamber to convert ammonia into nitrogen by the microorganisms. A method for treating ammonia laden
wastewater is also provided. The fluidized bed reactor is advantageous in the fact that its start-up is

significantly shortened and it is adapted to efficiently treat low-concentration-ammonia laden wastewater.
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A fluidized bed reactor for ammonia laden wastewater includes a column, several
carrier particles, a first settling tank and a fluidizing means. The column defines a fluidizing
chamber therein, and the fluidizing means is adapted for introducing the ammonia laden
wastewater 1nto the fluidizing chamber and further into the first settling tank. The reactor 1s
further provided with microorganisms including nitrifying bacteria, anammox bacteria and
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heterotrophic denitrifying- bacteria attached to the carrier particles. Nitrification redction;
anammox reaction and denitrification reaction are simultaneously taking place ‘in the
fluidizing chamber to convén ammonia into nitrogen by the microorganisms. A method for
treating ammonia laden wastewater 18 also provided. The fluidized bed reactor is

advantageous in the fact that its start-up 1s significantly shortened and 1t 1s adapted to

k]

efficiently treat low-concentration-ammonia laden wastewater.

(FEEREKE]
[FREZT5E

F1E

Paxanll == IR WAN

i) ERE

10 S {LARE 1EES

20 EfE

- 22 fEREE

24 B
26 FRIC
28 R

30 E AR

40 SRR

104101327

42 IR
44 FE—HEKO

]

RINE% A0101

46 TRHG
461 HERO

50 B IIHRE
52 #E/K

54 EE_HKO
56 TEED

561 BERO

58 &tk

60 BBREE
62 BB SR

F2H A 2HEGEHER)



201625491

[ Z2HHERAHZE ]
[brseE]  AREESESE K R LRR LR S8k

HA*
[ 3% % 89 %4 f§ ] FLUIDIZED BED REACTOR FOR AMMONIA LADEN
WASTEWATER AND METHOD FOR TREATING AMMONIA LADEN

WASTEWATER
(fg<FiE]
o [0001] ZZ2BAARAN — BRI KRS K B/KRE /% » RN —&
BREBIK IR FE2S R TT A -
[ SRt ]

[0002] FEAMIREKAEEESE - (AR LI R T A R B
FRHTRET » N LR AN B — R ML (anammox ) & EHYAEHE
25 > AR - RN E SRR - ERESECRED > &
R SRR B R TR B B 6 T LA E R

[0003] A&  HMEAA LESESAIEEETRERE (8
FUBREANS00 mg NIL) HIFEK » 3ob— (BB B A B (L A
BB - TR AR - AR BB RTA BT
R AR RS S AL B ERNRIE R - R RERK Y 54
FAFERE » —§3711420-85 mg N/L » B BAESR B IRER S LB M R A st
FISR PRI B /K (municipal wastewater) -

(399795

51 H - # 8 H(SRERAD)

104101327 K15 AGI0L



201625491

[0004) BRI - AR FEENREM—EURE RS L8 B
A TR SR & S B R K AR R SR % -

[0005] & T sEptaiit R it BHT - ASBER G —ERANEE S S AKX
LR IESS » B - SUEEER - —E— DB — LT
By RERNSESR LS > RERRAE— EEOR— TR0 %L T
BTSSR R R - IR R B N R LR » R
Rl B — BB R BB — kO » 38— R 2
BACLEERN SR FBIO > SR LR AIE A G S S AR E % TH O
B AR LS B R R R L E TS FREAM RS
SEKBRSEEEE - AR ERERAHLE - BESALERE
BRI S MY TP RN E P 2 LR » BLE
LETHHHCREMHERAATHRES  RAGAERETE L
BB T L B T R B B U L 5 R RS, - BB MR
R IR R EME N BEE R SRR AEE - |

[0006) T iRt RELM B » AN Ba R A
Jisk - HEIEFAIAIFT AT LR eSS - LRSI - BB R R R R
LR R IE R LR N EIRHET - ARk FRIC#E AT L
% TR REZ B0 -« ERBO RS —HoKD -

(0007 A< S4B PRI TS5 R AT 7 A0 REAE R - FLEREHIS R e
PSR S ROESE T A AIBARE - B DM ERIE & RN BA RIFHIAR
FOR -

[ 2 2 )

[0008] Z51E{AASZIHE T —EHEFIREIRIRERE
%2H  # 8 HETRTE)

104101327 PG A0101



201625491

[0009] 2B (AAZHEFT—FHFIREIZ~EER
[0010] ZB3EHABHEP—FHINEZRE - RAEREHEERY

B4

[0011] ZEAEAAZFHET—FHEINEEESRE - EHERERE
B RIEIRE (AE - :
(&5 75201

[0012) FSREIE - (GABHE TP FREESE55
@ KRLREIERI0 - HEEREIAT  BR(bRRESI0EF—E1E20 -
S BEEEIENI30 - — B — US40 - —5 ZJURIES0LL R — R FAEE6O -

[0013] ZEM20NEMESE—RILEE  HEBE2AT - HER208
BF— BI04 - —FRIO26 R —TER2S - 2% ERICI24 ~ 3% FRIC2619883 57 b
PEEE220 - 3% FRACI24ENA A TENR2S - TR 2648 S S B KMA
AbEE22 . |

[0014) 3%EbaiAS IRk 304 B BRI R LRE S22+ ATEHEBHAE A
£ E A SIS EEER - F40fE Fbioball (AQUARIUM CO., LD,

@ raivan)F BB - AUFLULARE -

[0015) % —JURIEA0EA—ERAFIO42 - —SHNEHBEO42695
—HEKO44LL R —THER46 » ZE—TURMA0RBER EH20 7 TEH2S - It
F— U407 IR 42BN R EHE202 FREIOI24 - ZIBE46 EF —HER
1461 |

[0016] 8235 —VIBFES0EA—#/KOS2 - —8 ZH/KO54 - —THERS6
PUR—45H758 » 3K OS2 MmN S —URIE40 F—HK 44 - ZTEERS6
B —HRRIOIS6! » i S8 I P B 5 — TR S0P A B SR

FHIH 3 REWERHES)

104101327 RS AGLOL



201625491

FLA

Y

LB BTUR © S — U408 ZURIE S0 AR ILBIATT ©
FTAEREERERI » 55— IR ET DL -

[0017] IRFALEEC0EE — IR ANH6LE L F—TURIE40 (8 AL
20 - AL E 22 N B R 4 E0.1-0.5 mg/L -

[0018) ZRALAREIESI0BEA—RILFE - HAH SR REKEH
BEHE202 FRACI268 AR bR S22 2 LA BRI 305 {22 o
0% BfEET—EERSE T SEERS0OR R L TR AZE IR
1840 « FHLFEYEIEEESIE R LI R 225 4 L FHRIVEEE - BIAHEKE » K P
AT FACHE S 2269 RS Tl - EFHRATIIR R B IRRS0ROF: ¢ Ut
oh - MARTE S A K AR RAR -
| [0019] ZFALIREIESRI0E EAMEY - HEESTHLE - REAE
(LE - REBERGE - 20— P i I 7 % e a AR BRI 30 - 24y
(LEEITH A LR EMEE AR BENRES - ZRESALEETE S
MERY BT R S B B b B B R PR - SR MR e
BT R R R SR B E R L2 BB LA SR -

[0020] ABHDRE—EEEERKZEIETE - LEBEAORFLE @
HIFALPRIIERS10 » ELBSLRINE « (58 MERRY SO E B S VAR B R BT 27 |
{EREE2R2NEIRGETT » AR A KEH FHO26R AZRILESE221% » ik

SaEez FRAO24 - ZIERMAIFE 42Dl K3z S —HEKO44 » e Bz E 0l
S 502 #EKTIS2 DA ek 56 —HE/K 54 -

[0021] % TS LREE2 PR S Ay » AR LR =22 1
ABAERBSAEYHSEIESR - BEYIENEE - B/ 08 e e rHaTE
HI3OMIE 4 - MEASBIRE P —EHBIT - FriE RS S ek G a e

JLREEAIC2IER 2 S/KEER - ZF ST RAIEZ M BIR R FESS 1 0B E)
F4H S SHEPRES)

I

104101327 ZHESY AGLIOL



201625491

PRERBSIRA ¢ FEZLIR FESS | OIRIENPEER P » BB T RIEARIR
LR FEZS 108 bREZE - S%Ef@ﬁ[‘ SESHVIRIERIFUI T R—FR%1 © ANEHEHIY

BUEIPEER N HETHE -

THH R
B =8
TR 2L/min
75 el i E - iE[RHA
. N MLSS : 4725 mg/L
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4aRE 2 EIRBY(TSS) 245 mg/L 241 mglL
MR EIREYI(VSS) 141 mg/L 241 mglL
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& . 54 » DavereyZF A (Achlesh Daverey, Nien-Tzu Hung, Kasturi Dutta, Jih-Gaw
LinChen. 2013. Ambient temperature SNAD process treating anaerobic digester
liquor of swine wastewater. Bioresource Technology 141:191-198)[E]#5% {5 F 55|
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EF75% » EF[480FK 18 A £ %80% ; KeluskarZ A (Radhika Keluskar, Anuradha
Nerurkar, Anjana Desai. 2013. Development of a simultaneous partial nitrification,
anaerobic ammonia oxidation and denitrification (SNAD) bench scale process for
removal of ammonia from effluent of a fertilizer industry. Bioresource Technology
130:390-397)RIIfE B FESS (cylindrical reactor) pREEATRL THREEK
( fertilizer industry wastewater) > {EELEIEIFEER D - BEASE30KBFEEMERR
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