D000 http://www.cqvip.com]

BH F124 I ® L b Xk % % #® Vol.32 No.12
2006 £ 12 A JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Dec. 2006

M E R S EWIE R IREF IS KAV L EE

FARF!, F E2 X303, kE4E
(1. PEFTLYAE (GFEESHRETRES2E, bR 100083; 2. AR T A% LK RS SHIEKE
ITRESTRR, b5 100022;3. W/RE T KS KEREFFITHL, BRE  150090;
4. BRE LIRS RYIBFFRER, B 518055)

i R RAVBRBRSEYBRESTTEBESKYRARTR, A BRMIREKAFTSHEHFE 9.17.15.59 A
22.01 m*/(m?+d), AKEBEN 6:1;8 B NBFSKERILEHZE 2:1, BEE 18~20 C. £45E 3 M HAMR
Riafr, R R EREZHFALT, ZREHKBERR o.0on<30 mg/L, p NH;~N<4.0 mg/L, pgg< 10 mg/
L REEWRER), A SO HBELEETEEELAK. MEAHELALERMESERSRET, &K
HKH sCOD. EA TN #1 TP HUKRBRENHAREREME. ARRH, ERRFF B BAF RERLEREET, W
AT GEM MR IRIRERM R Y BHRARLEN.

i, B4 (BAF); MBS, ERBEN; hE
PES>#E. X701.1 SEIRIAE: A MRS 0254 - 0037(2006)12 - 1071 — 06

20 42 80 ALK, BR K 4 Y 18 M (biological aerated filter, fij % BAF) ZERA M FF 45 & B k. b —
BT RLBHER, BN 90 ERF, MR T MBSAEDBBFIRAFRORE . R FEEHE
VLR TE, HPWBEENMETEEREL N, MIMER BT EmKAEEREORE GRE. KA
faft AL DA B S e T AR X BAF BB T A BB

B, X EFRBS K TEYEAAHLEE A BB T XBHRY), ‘RS =B R ERE.,
LRAEEBERE N, RESANEYBRINRASEROWRASHENRS. RESNEYEREKE B
REHEREY, BRI RERE R RRE(SL,), WHE Y RZ I EHR, RESTZIBIR.
B, 2 5 S R A L 0 AT 57K ) SR B BE B SR AR W IR RS2 4T, BIRE A IR A < sl B %, i 3B R
DIELT”.

AR BAF BT8R A, RAP B S A E T ERLTKLE, R TRERERSETH
BRGMBETHEE, EET ZRERA RTWAEKE, BRI T RIBEETHER ZGMEZTFED, A
KRBT RES .

| K ABEE -
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1 BEFE & e ] me
1.1 ABER ; ﬁ B % f%ﬂ( ;
£ 2%
KABEENE L AR aneEn B | [ |/\-E X | YR
TR, SME 3 BTG, HAS 10 om, Hot A BUR 58 i Fraea W (Z A\ i
B1.8mBBERNBE 2m EREEAH9.8L g&% ‘ 788
f11.8 L. ] T
T 381 A K L BOR), R 3~ S mm, £ M1 RREE
PR DR TR %1 Fig.1 Schematic diagram of experiment
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Tab.1 Characteristic of lava-media

. o R BRI/ % BHEE/ LREE/ FLEREE/ %
AR BE (kg'm?) (kg'm™?)
Kl 67 70 0.628x10° 1.673x10° 62.5

1.2 FEXREBERBEE
R KA EFEEK, BT ERERZBRX, HEEKRBENE 2. ZAKFE VLI /N8
Ja B KK R

#2 &EEBKNKRNR
Tab.2 Quality of domestic wastewater

mWe pss/ (mg* L) poon/(mg'L™") p(NH3-N)/(mg'L™!) pom/(mgL™")  pp/(mgL7") pH
HHE 60.21~98.64  145.6~330.2 34.30~40.38 38.18~49.22 0.9~1.6 6.5—8.18
T {E 75.8 236.5 38.20 45.10 1.2 7.2

PR AR MER#K, SOKEIm . A BN 2%E 3hef# i —E 859 SBR ML IR A FHE, o)
3dEUCHESERHEK, BHIETT 15d FEX COD M NHy-N B EBRE 4 51X F] 70% M 30%, EiRHHE
. B BRI BREN AR, —E#TREREKNEALE, E2Eg27 8 M, EPHEWEE
DA ERE, 23 1SdHBHETRAFRIFNREBR. REBNE, ABRRNEFSHTE 9.17.15.59
#22.01 m*/ (m?- ) BIAK S B TER, KKK 6:1, KIEBXN 18~20 T;BBS KW 2:1, BITHME SR
M2 | 7K B A BURE 1 4B A sCOD.SS.NH;—-N.NO, —N.NO; —N.TN.pH {E# DO, DA% 2 KV 8% A
B RAEREEITIS R E R R,

2 #RRiTie

2.1 RESTHRERRMESRMOERER
B 2(a)RoR 7 RE BT, BB BAF # 7K sCOD # 5 B ¥k 8 K 2 bR e R (A1 AR fL dhi 22
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R SOW o _nnnnnunuq::nunuuunnd
s Nit-p-tet-aedeted = 80 AR | BE:
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w00 AR | BB | | Wl CERE] amk o SERE
# 20 | 0-0-0-0-00-0-0-0 H 40
Q-o-o-o.oo?omp—o-o-o-lo-o-o-o-o« i )
0 20 4 1 1
280 A B 50
I ——337 -0 - —
~ 240 K Briik Britizk T, 40
7, 200} . ARANIW o
:éblGO ’\[/\/‘/\‘*\‘/W g 30r ——PbK | -o-A Bk B BUK
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B2 EEHKEERERRY RN

Fig.2 Variation of concentration and removal
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ABR M TEHRTHBGHE, B HK AR E sCOD R ERH T K, L A2 34 9.17,15.59
f22.01 m3/(m?-d) B, 3 sCOD £BEEHHIH 80.2%.76.8% M 69.2%, # A BRIV BELEREE
BB L T, sCOD B Bk 3 S #E7K fHF 2 ARG, it B K 045 e R B A F F sCOD 1 %/, B
BEN#TENERBEA, sCOD HEBRE, M T 7.71% ~16.43% Z [, R LI A Bk sCOD F &K
B (B A RE), B BifY sCOD HHEMME . NEHINBITHREEXSE, R4 H /K sCOD HRFEA 30
mg/L BT, REHE R LS A BHK sCOD Hiksh, H2:d BRENBHERLA)G, BEHEAK
89 sCOD ZBRENMEFRRRE  HKKFTEE .

B 2b) A RGEETRER, SRHAHKERAREREZHEEREANTAHZR. REMEENZHRE
7 91.54% ~93.96% ; A BR RV A M R B A RIREA T 37.18% ~52.88 % 2 |, BHE/K ) ffHy ¥ in, &
AEBRBEETRAEBEIRAR, EREHELT 9% A L. BT B BE N B 3HTA %15 KA BT,
—EHTEAE A LE, B ARERE S, SR KPR ABU ML, EHHKER
FEKEHAE 4 mg/LUTF.

B 3(a) W BB K TN RERE R L HREER B EAER. A BRESRXN TN FHEEREN
19.8% ;TN EZBEEREBBKRE, HHHE B Bt K MAAI M, TN W XREHE AR, XRE N Y
B BYSUK Ml AE 211 B, R AV BT R BL R, B RS ALAE AT, R LR R
SR ERRR, £ AR GSRE A REZEE R, &£ BRI R A EAY R, ARRERRE
BT ERMAER. 8T ABRAMAER, BER#EK COD REREHMNER, HFERMELIBRE LR
MR, AR, BT M4 A Btk - s, R4 4 K8 COD MTN Ji B ok B Al st
BAR.
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Fig.3 Variation of concentration and removal

B F &S KR 2 R iR a 615K, BTLAHK SS WA KK B R, #KREREN T 60.2~
98.6 mg/L Z 1], FXIFBIKE 75.8 mg/L. B 3(b)ERFELEREZITEHERME K SSIKE R ERE
TN, ABRN SR MR SS WRBREETRER, £XKNTRAKFH 9.17,15.59 1 22.01
m®/(m?-d)it, A B EHEBRENHH 68.9% .65.5% 1 62.4% .

AHTINA, BEK R R AT, MK B SS Bk % &3 BBIR NS AR L IR E T, /KK SS
B, BEANTF 6~9.8 mg/L ZH, FHHAKKER 7.3 me/L, KFAPEL BAF X SS BH RFHI LB
H,8S BEBREIK 90.4%.

it RSN B R AL BETT LAE Y, MR R G KBS AT A B W R AT R K
FVRYE.


http://www.cqvip.com

D000 http://www.cqvip.com]

1074 & ® I & Xk % % # 2006 4

2.2 ERFSITHRE LB TRYEMBR

“ERBDETREEKNAFEAREREFRE, EEBA— I RERTEEF I REREY
B H B

LRRE TR, #FKARHERES R TS, TXE T W< A W e vkt R4 W R
EHR LS, S UL 2 ST TH, MR AYERERERIHERESTTRE. KRAH, %
KA FRRER, RGEX SS\EA TN MEWARBHE, SRR, AFHEMERERUETEEAR
AL, BEARESERFEL 20 )G, MZ R R ERKS, 238 2~ 3 h WENIRE, CEHEER
EKERE . T sCOD M EBRMREMBAR A MBHE, B 4(a) AAFM 9.17 m*/ (m? - d) A FHF] 15.59 m?/
(m?-d)Bf, BB W3R 3T sCOD HM M AELMEL. AAMHIME, A B COD W EBRBETHLWE, M B
B ERBARERE, R T REL KRS HMAFRE, A BHK sCOD ¥ & H %A L) & A4
e, M ARG 2 b )5, ZREEHTTHE, 3 3 h ZREH 45% s REARBHIERN, 78K 77 AFF I 5
h /5 A B P 2880 sCOD £BREBLUKE, R Z L ARBET.

B 4(b) A AT 15.59 m*/ (m?- ) HNF] 22.01 m?/(m?- d) B, BHST sCOD HEBME . 5H 4(a)
Y45 SRAHAL, N 508, A BUR V8889 sCOD HBREA AL, BBRERNBETRE. 5 4(a) &R AR
R, AR ET i — A TR AT XY sCOD BRI/ ; A Bt sCOD % 28 B K & 1 72 48 i hn £ 5
3h/EAE, HZEAM MNP 57.5%. BAF RNBERAF TETH, WRBELEARGFH R H
BB

wpr 180 -
~150F s e 1
T ik T Pk
o 120t - A Bk o 1201 - A Bk
E 90| ~ B Btk E 90t - BBk
g 60|;___.—ﬁ\_,_‘ g, 60-m
QA 30 e - a 30 . —— e a4
1 1 1 | 1 1 1 ]
0 2 4 6 8 0 2 4 6 8
t/'h t/'h
(a) 9.17~15.59 m¥/ (m2. d) (b) 15.59~22.01 m¥(m?. d)

B 4 FREHHETRE S K sCOD H LR
Fig.4 Variation of sCOD with different hydraulic loading rate

RREEE T RNREESE T ER, P A BRESEAKEND K ERE, £3f718$
R BRE, ATE 1.5~2d Rk 1 3K ;T B BUR 38 89 I oh Ve ST BB MK, 4 7~ 10 d Wik 1 K,
XJEH A B BN 3#K sCOD B M BB K, FEH#ITHARREMIEH, EPERKEE. KRiE
FE U R 15.59 m®/ (m? - d) RSt A BYR #8347 R PR T B BUR N7 8% IE % BT HATIRIB IR 7, 45 R,
WS 1A AN, A B & sCOD B A TN fl TP XIREEE Ak, St B B #— £ 03, H KT
REpiasE, T SS AR {LRH & .

B 5(a)k 1 MRABIRRS sCOD BERT H AL AR, R IR MM A B K sCOD REWE, 5
# 87.5 mg/L(#7K 156.5 mg/L), &1L 5~6 h PR R, 1K sCOD REKEH HABRE  ER FIkE
#J 6~36 h P, A Bt sCOD Ky XEx B RfpiaE, BB M B BAI K sCOD REREHERE.

B S(b)NERPH SSE LA TN THEN. ABRSSTERMEENEN 2h EEX LKA ER,
AEFH KR ERZR THKKE, RENR WIREHIRAED R HITR. 4~5h B, HEEPE
BIEK, SS HEREWE ;8 h /7 SSERFERIRE  FREFITAAMA 2~3 b, KK SS XA KB, &
BEAT FIRBYR Wik . B BX SS7E A BLR M AE K SS B AR K, HiK SS A B E, REikE 33.5
mg/L, BREE A B SS XBHMIKE, BERENBER M 4~5h FREIEY, BAESHNBTERP LK
SSEAMEREE 10 mg/L KT . AN, LR ks B, EERHSKBE R o, T B MK b
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Bt 6 min A2 LU K B9 R SE S IRIE R, R R W BEE W 1~2h I, K SSTRE, B F LB K3

PR o R 7S SEAY S0 PR BUK i 5 B SR 52 8 min, SUMUE HiK SS BEME, SRIE T R A AR,

a
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_ 120 iﬁg&; .
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g 90'\_ ~ BBk
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Fig.5 Variation of during one period after backwashing

MU ERRB S REN, 5 A BRATRAY, A B R #5175 R 2 PR A (L AE I IR L 3 R B s 4,
HAMLIRER /D, ZHRSEYRIEET RFOTIMEES, SBRT RIS S8 R IFOTLERE, KE#
MAEMFEELD, UAFHREZLN, RALRENR PGS, W, YLRER S, RE A BB KE
BRAIEAL, B2 BERMLE, REHKRE.

2.3 RESHKPREETHERSHRENEIEENR

1) fsF BRI NS EZ LE. BRERNBFERNITHEALE, BadBNRARERERHBIREMN C/
NERHERBKE, FFBERNBEITEARERES A BRNABHE.

DRBABRNBHNBSEEY. ARRNBRTEHNET 2 B®R, DB EAEL LR, BHNE
N B BRI EE M C/N.

3) WA RMERER TR R PRI RESR: BAF REBITHEERNE.

4) LEHTLER BAF BEETHIE. KRS REVW, BAF E— 1 EAMNETEE S, sCOD. &
A TN 1 TP 89 BRI SR/, BB KA R SS a9k B, Bl i, B/ BAF #EKH SS ¥ E, B2
FEHBLER.

3 it

1) BB BAF #TH B KAE, RRERSERERSHZGT, WAKKRH R, REBTHRSE
H7K# 0,0op<30 mg/L.p(NH{ —N) <4 mg/L. pgss< 10 mg/L, B /K Tt Tk . T 57FFAS b KR o i
B, BI5Ru EE A BB, 253 B B BAE, REH KR ERE, ZUR AR BAF #T4EF
B X B e R BT, RA LM R ANE.

2) AHE sCOD ERHEE 87.5% U E, FERE ABRTR, BEBES#H—F AR BLIERBE
B #84; sCOD, X 45 R AR BRE B KBS T RBIEEH.

3) ZEMERHEREET 01.5% L b, TERFE BBRMMLER.

4) RIFRIREE&AG ELUNRPRBERTRER SN LEMTLERER RERMIRERZTT
R BTHR.
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Experimental Two-stage Biological Aerated Filter for
Domestic Wastewater Treatment

WANG Chun-rong', LI Jun?, WANG Bao-zhen’, ZHANG Guo-zhu'

(1.School of Chemical and Environmental Engineering, China University of Mining and Technology, Beijing 100083, China;
2.Key Laboratory of Beijing for Water Quality Science & Water Environment Recovery Engineering, Beijing University of
Technology, Beijing 100022, China; 3.Water Pollution Control Research Center, Harbin Institute of Technology,
Harbin 150090, China; 4.Shenzhen Graduate School, Harbin Institute of Technology, ShenZhen 518055, China)

Abstract: Two-stage biological aerated filter was used for domestic wastewater treatment. The hydraulic load-
ing rate of A-stage limited to 9.17 m*/ (m?+d), 15.59 m*/(m?+d) and 22.01 m*/(m?*d) respectively and the
ratio of air to water was 6 to 1, while the mtio of air to water was 2 to 1 at B-stage, and temperature was kept
in the range of 18 ~20 T throughout the experiment. After 3-month operation, the rosult shows that stable
and advanced effluent with the results of sCOD< 30 mg/L, NH;—N<4.0 mg/L, $5<10 mg/L at steady
state has been abtained, and the chlorinated effluent well meets the quality standards of water reused for toilet
flushing, street flushing, fire fighting and urban greening; Meanwhile, the sCOD, ammonium, total nitrogen
and total phosphorous of the effluant also has been kept at lower level under the condition of non-steady state
such as loading rate adjustment or backwashing. Moreover, it is to maintain a stable operation of the BAF sys-

tem, pre-treatment, suitable backwashing rate and good start-up conditions are quite necessary.

Key words: two-stage biological aerated filter (BAF); steady state; non-steady state; removal
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