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Abstract

Biological moving bed process, also known as moving bed biofilm reactor (MBBR), is the beginning
of new waste water biochemical treatment technology. Compared with common biofilm method
and activated sludge process, MBBR has a higher removal rate of pollutants in wastewater. To un-
derstand biological ammonia-N removal mechanism of MBBR, the study adopted limiting dilution
and streak plate method screening three strains from the biofilm of MBBR, namely ZS-1, ZS-2 and
ZS-3. Under the laboratory conditions, through the single factor experiment to determine optimum
conditions for the three strains of simulated sewage treatment, the temperature is 30°C, carbon
source is anhydrous sodium acetate, pH is 6.5 - 6.8, and C/N is 9, After 24 h, NH;-N removal rate
reaches 95%, COD removal rate can reach 85%, and TP removal rate reaches more than 65%. In
addition, in the experiment of temperature optimization, the three strains have good ammonia-N

removal effect at low temperature (10°C). NH;-N removal rate of ZS1 and ZS3 was more than

60%, and NH;-N removal rate of ZS2 was 74.71%. The results showed that the low temperature

resistant bacteria would enhance ammonia-N removal effect in MBBR, and adapt to treat domestic
sewage of the winter cold climate of North China, Northeast China and Northwest China.
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1. Bf

MR B IR T E WA Bl R A W I e N %5 (Moving Bed Biofilm Reactor, &#% MBBR), /&
AnoxKaldes A&, J&H AT EPR FAGE6ER K8 8L 5 ) /KA R, & T REREE. B
1989 FEE—EEMB K T2 RE LK, CIEZAEFRKER B TLEG5) /KB, 545 T
RUFIIZR[1]-[4]. EVFEFIR T 2R fE BRI A B — 2 bu ) i B 3R, SERME KR SR T 2
Bl RS Bhi, J5oK R AN SRR I REYIRE AR . HETE AN OA 2 55K RA T
T2 AR AR5 7K [5]-[8]. Jabornig %5 N FH F% s PR A= WIS I o 4% A1 S i€ (MBBMR) [ 414 Ab #E— P (Y
ANER)HEL 10 ™A BBA KK, KBS COD. NH;-N. TN. TP. TSS K €A 1R U A AL H AR
I H BRI R O] LT 80%MIBEE AR s 82 LU/NT 1.3 kW h/m® (9T 223 MR b AT A [9]. i ss
R BR — I S8R Bh R A S I B A A BRAR IR AE V5 V5 K, R IR N RIEA G, B — il E R B
PRICACFR R i T B, (RIS 82 f 2% Y SR 78 G . p(DO) A1 HRT 6244, W {RIUEXS CODc, Fl
NH; -N [ 2B A BA B RO 101 EBUEAE RSN IR AR S S 3 AL B A VTS5 7K, S0 2 B R AU
] J WS s A R B R AL B SUR M B B S 1]

NT AR B R A IR A 5 K I ENLER A SO AR RS Sl R R SRR T PR 34 B R AT 07 A 2 2
HHPLR T T 2 FRKH &R % COD K TP MEA .
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2. MRS
2.1. SCIg#HE)

1) BRI BUE AR 5 R (MBBR)AL FRDL A= 35 7K HpECRE AR

2) PB Bi3adk: B 3 g AN 10 g. NaCl 5 g. 35fl§ 15~20 g Z8487K 1000 mL. pH 7.4~7.6, 110°C
KT 30 min.

3) BAUR A A TE VS KEL /s HoRK 50 L, oK LBREH 10~11 g, iR 2.5~3 g, Wl &4 1~1.5 g,
TRlREE 0.2 g, Jo/KELE 0.02 g, fEILE 50 mL.

2.2. SERRFE

1) EMEFIKMBBR)WE 8 5ig4T: LI E R RZMT, RAEMB IR T2 BBL R A0
T57K, B A P AR 1 S YR B R B T RS K A ER T i, TSRS SR A EIE L BUR S MRS YR A
NEERGYE. BEEREF, BEK COD. NH-N A1 TP FI¥KEE 53514 400 mg/L 35 mg/L f17 mg/L, &
VRGN 3k H 7K s e TR B R 1k s YR R 1 - MBBR A JIE 2 3 45 SR, 76 pH N 7 245 . DO 9 2~4 mg/L.
HRT 4 3 h %4 F, COD. NHj-N. TN Fl TP fJZ:Fr3R5HIAH] 85%. 85% 60%F 70%. MBBR
FEIZLT 50 K, FHEHUEIGVS/K COD. NH-N. TN fl TP LBRZ 3 HIEH] 90%- 98%. 60%F1 70%.

2) BRI BB R 4 B URE : SR AN — @ IR BERR IR £ (1) PB B5 355Xt MBBR AW AR M) HEAT & 42
B9k, BESFEEMUREM B E, SHmFtT MBBR ML ENLE . MEaEisiT i MBBR ikl 1 M
VIREAAATECT 7 100 mL Jo B K A, IN3%EEER T 160 rpm, 30°C HIMEIRIRZ 2 P& 24 h, HH
FeFp T BN — 52 W FE R BRH (V) PB VUM 85 9% ik v s S5 97, AR KB B HUHMR 20D 600 184 0.1~0.45),
PG M. W FRP IR RIS BRI B BB, BRI T 4 CIKFEIRE .

3) BRI RN RERT 5T

EAG 24 h RO, 700 BA 5% i e TRV A AR iE TS K, 23 BBk AR A R ARAEAS
[ B 18] AN [RIIRE(10°C L 20°C L 30°C) %A XA COD J TP I £BR1EH .

3. IWMERSR
3.1. EHREIFASHHE

X} MBBR AEVIEHEATYIME ., EEE. rEaif, 1533 HRIRBE, il ZS-1. ZS-2 fl ZS-3.
BRE ZS-1 N2 R IAYEFRFE, K/ A 0.4 pum x (0.5~1.5) um, A 25 1(2). BHkk 2S-2 N2 KB
FFHE, KN N 0.2 pm x (0.5~1) pm (& 1(b)). FEkk ZS-3 NE L KM, KN 0.4 um x (0.5~1.5) pm,
HHERE 1(0).

3.2. EHRERISRMBERENE

1) B RIS AT 8] R ff

M3 AN BE IR 5 7R ML 2 BB 1 AN BRE VR B R 21 PB AR 7255, &36% 2 h il & & OD (600 nm)
B, SHERIZEIIE 2. mE 2 a7, WIS PB AR LS, HHUamA A EA T TR,
B KM, M 4 h JFUA R AREE NP A K3, 6~12 h IR A B K. 3 #RkE i A= & B I [) (1 A8
feiZer, 7S-2 f1 ZS-3 HIAEYI B 2S-1 &, (542 3 MRANE BT 24 h iIBBHR, KILEZ G
e, % 24 h N BEERI IS LI TR .

2) WRARTETS K I AR A T 28 B s G i 2 B A

W 3 BRIE MR BRI S PB £ 7750, T 30°C. 160 rpm 1HIR IR %8 54k 24 h, 105 2 5 B0E B #H
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Figure 1. Gram staining photos of strains ((a) is ZS-1, (b) is ZS-2 and (c) is ZS-3)
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Figure 2. Growth curve of strains in PB medium

[ 2. EIWRTE PB iRIFIEFFE RS KLk

BT EOE S, 1000 rpm B0 10 min, LRk EIFWR, K RREERNBIBEE Kb (B 3 ATATH),
R 2 h M A K, K< 3. FILE 24 h K075 7K 5 NH-N . COD L J TP iRk,
THEERRER, WAL 1,

M3 AT, HEAREM TGRS, WREYREITIRA T N, SRR, fE 8 h WAEKS:
8. KZ 10 h JFHEATHON, FFEREAK, 24 h AR B A g, HARmEk zs-2 A ER K.

M 1 ATLAE Y, ZS2 % NH; -N . COD F TP £ R HE, 737118 95.12%.87.36%A11 72.56% .
1M ZS1 1 ZS3 %} NH;-N . COD Hl TP (1) LA WAL, KT ZS-2 k3. 3 MRifx NH;-N 25
YEFI B2 & T-%F COD A1 TP B BR1EA, iR a2 A & Y] DR MY L R A I RE T
3.3, mEEXERR A E M RE AR

S BEARTE 10CL 20°Cy 30°CHEATREFR, Al 6 hy 12h. 24 hy 36 h JE/KFEREI ) NH; -N K EE,
THEB R, R 4. HIE 40, BEE IR A, NH;-NREEZWT G, A [F] A 2R [A]
i, JEFEH 10CH A 30°C, Bk ZS-1. ZS-2 K& ZS-3 Ml ZSCREE 2 6558, NH;-N 3 FE 533 B s B
WIUEET ¥ 10.23 mg/L [# 2 1.98 mg/L, 7.59 mg/L [$Z 1.43 mg/L, 11.16 mg/L B¥% 2.60 mg/L. 7E 30°CH}
Jit 53 ik 93.39%195.25% A1 91.34% . R W EAE 10°C~30°C 2 (8], i I TH A A TR A0 S S R 3R 4T o



0.30-
0.28
0.26
0.24]
0.22
0.20
0.18
0.16
0.14]
0.12
0.10
0.08
0.06
0.04
0.02 T T T T T T T T T T T T T T T 1
5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
time(h)

OD(600nm)

Figure 3. Growth curve of strains in simulated sewage
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Figure 4. Effects of temperature on NH;-N removal of strains
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Table 1. Biomass and TP/COD remove changes after 24 h
7= 1. ERALIE 24 h IWEYIE RIS RYIRI ERIER

Witk e NH;-N BRI (%) COD % [:3 (%) TP %R (%)
78-1 e+ 92.61 76.26 65.57
78-2 - 95.12 87.36 72.56
78-3 ++ 91.14 75.11 65.11
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ME 4B LUE H, MR 10°C R 24 h i, 3 FROL3AEE ZS-1. ZS-2 Fl ZS-3 7EMKIR T XF NH; -N
W — 2 ERIER, BRI 5N 65.89%. T4.71%H1 62.78%. JEHZERFE 2S-2 7] LLKH5 K o NH; -N
WRELRFZE 8 mg/L LR, UM 3 MROEH R AEMCIR N B BT — s B R Re . H AT AL 7 s X R A
BRI K T 00— A M2 I X A A K i1 20, FEAET7 & Z5 KRBT KR A T 8°C~10T 2
6], U R 2 A IS YRR, VoA B RCR AN, HH KO DO 21 [ SXHE bR . ASHIE FT0Ri i H 72 42
RILA0C)Z A TEA R E SR (E R ERRF KT 60%) H AV ia bk, it — SRR Y H:
7, PAFREWIHRIR = OB R R, T RE AL, ARAb. PAbHh X A& T8 R AT5 KA B T E
TSR .

4. &

KD SRRV A iR 3 RSB, BT R AR 2:5 NH, -N f2 /1. 1EHTIR
FEAAESEIORT, RPZ 3 MRILATE ZS-1. ZS-2 Ml ZS-3 7RI T X NH -N B8 — &R BIEH, kxR
TN 65.89%. T4 T1%H 62.78%. it — D RIERIIME Sk, wTHTHREEIL, Kb, PEAbHX
(1) A ZRTER S5 T IR A VG V5 K AL B

E&UH
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