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M W HHAFEKKEREFAAE T ZTHEESAE BET-HEARXEKKRRILLETY. &
TELRKRESBRERE K BE  EWRBL KR, 58T 40 5 i e B KK R 28, #7K p(COD)
#£0.6~1.0g/L B}, p(COD)EBEE KT 50%, p(SS)ZBRE KT 70%, p(BODs)/p(COD) F # 0.25. RKEHF
RTERBSRBRISREE KOEEE . EKENDAHKBRCRROERUA RS RE RS E. %T
ERAVAHE TR SNER A VY XBREG MRIFRE R/ K BRABER 5 RER N ET s THE,
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KBBRALIER TS XA BB R AL NS EH KRB AU, HRIAN, KRR H 2R
AR RE RN ROET AP R FENS L BN FAEUY, HRBEE LYK BT Y
SR, TR B 15 K B v A ALk, AR TR 2 a7, Bk, R T EH IS A T4 v A VLB K 8
Big®E. 2dZFEHRSFR, KRRELEENEDTLER LFFR-REKS EHLE T Z PR
LHETF, CHRRBHHRBNZXRE. BT, MRS ZH KRR AL E SRS R T ALK R . &
EEMRERER LB UASB FHESREREAR L HHE, £RAREEIRBRHERNER .5
RARRURTKRELBHEARRARER. =RELV ETEESEZRE, XG5 KK BRI L
BLZEREITPFEN RS, @it T -HEESREMNEYEEAE 6N S HES RS KKRRL
BARTE, AMERE I\ M2 ER HEREK. ARGREN, KW AT R AARE
KBRIHE. BEAMHERABRXKRERETS AN ILEXCBTEARBERNZTRE, RAREN
R FYHE.
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1.2 BKRKERIEW P *

R R R R R R XA S5 K E R, B E R F 0 K, S B RS #KRER.
R R ERBE RN 23~25C,#K pH % 7.31~7.54. £EBEKMRREKHEIEKXKRSHREMEF
ERE 1.

®1 SRKRRRMFE

Table 1 Main parameters of wastewater and analytical methods mg'L"!
KESH p(COD) »(BOD;) 2(8S) o(NH; -N) (PO} -P)
BT KEE 276 132 75 51 7
e A KHE 712 397 84 48 8

B W% 5B-1 & COD R i %2 {X BOD, REMEN  EiE  MEREAHE  ESRABEER

1.3 IERA

ER R Z A TREEERE S F GRS R s B e ER RO RESER.
BARELEHEABREBRE, AKCARFREEBELTRERS, ATIESKSERATRM, TEE
Ao W% B4 P 25 BRSO A2: M0 AR EEA 40 L, T B K A 7= MR KR 15 K H YERE R B K F R VLB AE N Do T
FYY ;TR B ERRAKS B, VIS REL R B R N FRTBSHKRMES, A RIER
N SR B R KRR ROR, B LSRN YRS R BN EMRBRLR, b T KRR
HEERRE, AVEAES T KRBRAENER, ZEBREY BT EERS FHEIDRERTR
iR, B HELN G EVRBY /N FEIY, ARXSRBKSBEXH KRR REBER, THELHKS
p(SS)MEE 30 mg/L LLF.

2 WBRERSITR

2.1 REBD

RARHEE 2 MR F 1 WERANEMBRIEFR R, W B & R &M Ti24T, #KRER 10 L/h,
1B1T 21 d. EYEREF VAR AR ST XEEN SR GEN M, FE RSP ES T LR E
S EAEK. EYBERIREHLEN EFELOREYBE . 2 BB, £YEEF55R I FE et
AT, AT K F BN 8 L/h. 2 M AFKBBRALRNBERBANET. BiH#KAEY 6 L/h, KHEH
RHE[A 3.5 h, BB R G 0 (COD).A(p(CBODs)/p(COD)).ApH(pH REME{E) | o (SS) B9 £ B E 43 5 R
52%.21%.26% .67 % (WA 2).

2.2 BRARREMNABRAEKRER

EH KT BT 6 L/h, #7K p(COD)¥E 700 mg/L 4, BEN 24 C,pH=7.43~7.52, K S1 B &}
B (Tur) N 3.5h. EREHT,HET HBRIGRE p(MLSS) 2 517 2.4.6.8.10 g/ L #HITHI T KR, 2
RmE 3 iR, BE o (MLSS) M X, p(COD) # £BRE MK, ApH H K, K p (SS) KK, 15K
A(p(BODs)/p(COD))Fr . X4 p(MLSS) =6 g/L B, p(COD) £ % . ApH 1 A(p(BODs)/p(COD))#H
BRBRKE. HE p(MLSS) K, ALK A(p(BODs)/p(COD))HHE T M, o(COD) ZBREM ApH
FBREMEE TR, R HAKR o(SSH>RFHEAR. HAEELELM o(MLSS) TR R RS KBERL
BE, F o(COD)RI BB BEHI. R o(MLSS)I XK, 2 RIFRAFIL AR, VLUK ER R
REMEME KB KM, B, o(COD) EHRERT T M, T o (BODs) &4 8 # 4 ¥ t 3 4 # F H,
p(BODs) ZBREFA &, N ZRR 7K p(BODs)/ p(COD)REK.
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Fig.2 Efficiency of hydrolysis Fig.3 Effect of p(MLSS) on hydrolysis

2.3 KRAHFEHEXMNBRCHRER

il K p(COD)ZE 700 mg/L 4, BE 24 T, #K pH=7.41~7.47, p(MLSS) =6 g/L, AR T K
SEEeE 5K 2.3.4.6.8 h IS A IRR, ZRME 4 FiR. KABEWEER, p(COD)ERERK,
(BEYKAEERERN 38 4 h B, RE o(COD) B FRE, BRI AR, YXAEENEKT
4 hBf, BKA p(SS)FFEAF R, IBETE B E QKM REG. XRE VM H 5 &6 = a8, 15K
EFARERD, BR D2 AR, REEHBRER, REPHRLHMEY K RBRILE (REMREY)
A 7= M 7 (R LA £ ) Bk, B R GE A9 /K MR (b B R R T R AIK

2.4 HARIATHREHRESE

BRI KRBT 6 L/h, B 24 C, #K pH=7.41~7.47, p(MLSS) =6 g/L, K 1 @A ZE 3.5,
BRTH#AKENAHZ B NERE kg B MLSS 89 COD HE# 1.0.1.8.3.0.4.2.6.3 kg B H iR, 45
RmE s B, AVLAHEMN1.0kg AR ZE 4.2kg, R p(COD) ZBREMN 21.3% FHHE 48.5%, iK+F
p(BOD;s)/p(COD) 1 0.51 F+EE 0.74, ApH 1 p (SS)ZEE /D, YHEVAKHEKRT 4.2 kg B, RE
p(COD)EBR K, p(BODs)/p(COD) . ApH FFH TR, B, ZTLHAARRHBAMhHES. — Bk
1, KIREAL T Z 5 B K R 0(COD) Y 2B B R, T X MBS o(COD) XBREMEI . BA2KRR
LB iE, I EEEAFRABETABTAKRE AMTEELBETZHTERFNZTREBERE,
XX FIKLEE WV EREENARERFEER L.
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- ¥ 55 029 >~
) o=
# 40 & R2A
& x 45 ~= A(p(BOD;Y/p(COD)) 0159
H 20 - p(SS) -]
35 - ApH g
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m(COD) / kg
B4 KAOEEeRIXELSRER Fs AYAFATMERRER
Fig.4 Effect of HRT on hydrolysis Fig.5 Effect of organic loading on hydrolysis

2.5 BRESRESERRREE L

BRI KR RE 6 L/h, B 24 C, K pH=7.41~7.47, K S EERIZE 3.5 h, FR T HKF VA
HHERE kg ¥ MLSS F COD HREH 3.0 kg B, BIFIB5RE p(MLSS) B9 AE4L. SERMA 6 FiR, &
B RAKPEEY L RNBENERR). BESITXIONM, R5 p(MLSS) Z# A&, 58 11 A
p(MLSS)EP] 6.43 g/L, /G R4 p(MLSS) ¥ I3 K&K, 38 FIEHE M, Rt R A H 217 X E
M, o(MLVSS)/p(MLSS) T+ 5,6 AERE R KIE 0.675, REZEHREMR. HFHLRXREHR, AN AHHR
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R, 15 U85 B 45 v B e (R BRAE . X B T K AR it 66 ~
IS V45 B o (RO K T 15 K 7K 45 B e ], 5 3R
R B8 (8] P TR RE AR, 28 BT ¥4 o (COD) B K

6.2

)/ (g-L™)

WAEGE AL, Bk EE R T35 g >* 062 8
KPR RAARIERS, FARAEREATRRME  E | e iivsy o Sp3 080 S
Ve, B, B 75 U0 B T X405 JR A 7 A R A SE L >0 6 1z 1 E
T4, BN K MR HE 1 R S W4 T AL o'

W, MBE RS, XY R R b K AR, BB M6 BRSRESERRKETL
RHEU BILBSRELEINYERE FHELTFE, BRK Fig.6 The change of sludge in suspending
ﬁ%\ﬂéﬁti$m$iﬁkﬁ%[‘2"6]. activated sludge phase

3 &g

1) ZFHAE AKX REKBRAT L, FEEEREREAFN G TR NEY RS FRBRILH
HERERFRIAVSS T NMEARRH FEA BB LR, RBAGT(ZR 24 C),
LK p(COD)TE 0.6 ~1.0 g/L B, p{COD) M HEXHE I T 50%, p(SS) ZBE KT 70%, o(BODs)/
p(COD) F+ & 0.25.

2) BRIGRBTREBRE K AEENE HEKANDARGESKBERLARAFEEY W, £X
Fr LREBPAREF KK, BXEETE2HERE-EHWEN, URBRENZTHE.

3) B F KRR TS U 45 B B (R K T 15 7K R K 45 B B 1], RGE P BRAL B BR T X5 K = A REUK
AR, FREREET REHKER, TERBSRREL.
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Hydrolysis and Acidification of Wastewater Pretreatment in
a Novel Hybrid Anaerobic Bioreactor

PENG Yong-zhen, WANG Jian-long, WANG Shu-ying, GASD Yong-qing
(School of Environmental and Erz: gy Engineerirg, Beijing University of Technology, Beijing 100022, China)

Abstract: A high efficient hydrolysis and acidification process for wastewater pretreatment was demonstrated
in this study, through the analysis of the limitation of present hydrolysis and acidification processes used in
many wastewater treatment plant. The novel process included suspending activated sludge phase, solid-liquid
separation phase, biofilm phase, and the wastewater was treated by three phases in sequence. Through the
treatment of the synthesis beery wastewater, when the p(COD) of influent was 0.6 ~1.0 g/L, more than
50% of p(COD), 70% of p(SS) removals were achieved under a HRT of 3.5 h, and p(BODs)/p(COD) of
effluent was increased by 25% . At the same time, the effect factors of MLSS in suspense phase, HRT and
the organic load of influent for the nutrient removal and the sludge reduction in suspense phase were studied.
In conclusion, the novel process has some merits: high endurance of the impact from the influent organic load-
ing, excess sludge could be reduced effectively by the hydrolysis and acidification process, high efficiency of

hydrolysis and acidification, occupancy land area is minor, and apt to unify construction and management.

Key words: hydrolysis and acidification; anaerobic; wastewater pretreatment; hybrid biological reactor



