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FE-AEEEROHRAE, BRTEX RS RO TR B H .
FAEB T TR AREE, ¥ UASB RN 38 P8 KRN — BB 3, TR
&SR SHT AR AME R T, ERMORBIERBRTS IR KA RZGMEITE
BPHKARERE, AT RNSHRT, BaifZTREERESEA.
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1R UASBRBEERTZHER. UASBREUBHAANEREHR. LBHIF
X, W= B4, N 10cm, H40em, AR H 1.5L; THIIFEBEEMEE
K, R 7cm, H9lcem, BN SL. FREYSEIRE 10 MRED. BNMEFRER
BEN, FRAEMINKEE.
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Wi, ZUIREABEF KM EBEKKRER. .
COD F49 % 295 mg/L, BOD F#% 165 %’g”ﬁ
mg/L, pH % 7. 1 4, SS ¥ # % 61 Myrastiign
mg/L, B 09— 25C. ’mﬁxﬁﬁiﬁ
2.2 RRBEHGER mahﬂm

R AR AW RERE 3, iR
BT 925 CHIRRE &M T4 734718 3h
R, YW AME 0 26— 0. 30
kg(COD)/(kg(VSS) » ) &M, @it 57
RK(Q7—25C)HH 68 K(5— 140 4T,
SR T RIVBHEE, DR H T
WohLTs 8. & BRI R B K A7 A e A
2.96—5.58 m*/(m® « ) Z[H, BEKEM
FERTE0.07—0.12 m%/(m® « d)Z[H].

I8 35 RN 2% 4 BIZE R R B HRT (4
—12 ) FiEf7, Y\ EFE 15— 25CH, COD X ET % 70% Ll 1, H7K COD FE 100
mg/L LAF; BB 9—14CR, COD XBR&EH 53%—65%, Hi7K COD B& & F 100
mg/L.
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Fig.1 Equipments and experimental system
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Fig. 2 (-8 curve under different conditions
E1 FERILRERE
Table 1 Results of residence time distribution study
HRT, AR s <&, BE, t, FEXEFM Va,
& B0 BREA mRE i 4 o b d
h kg(COD)/(m3+d) L/d T h %
1 4.28 2.34 1. 430 25 4.19 0.1818 0.101 2.1
2 6. 02 1.44 0. 250 9 5. 80 0.1621 0. 089 3.7
3 6. 20 1.93 0. 820 17 6. 06 0. 1666 0. 092 2.3
4 6. 48 1.70 0. 665 23 6. 32 0.1770 0. 098 2.5
5 7.05 1.97 0. 625 23 6. 87 0.1633 0. 090 2.6
6 8. 40 1.19 0. 480 18 8.10 0.1602 0. 088 3.6
7 8.59 1.64 0.570 23 8.31 0.1593 0. 087 3.3
8 11. 70 1.02 0.100 17 10. 92 0. 1405 0.076 6.7
9@ 7.81 7.00 13. 200 35 7.05 0. 3237 0. 203 9.7
109 7.84 — - 9 7.76 0.1287 0. 069 1.0
119 7. 86 — — 18 7.79 0.1290 0. 069 0.9
129 8. 96 — — 23 8. 90 0.1096 0. 055 0.7
O ®E5E 2 PHRE M ; @ FHMR YA 35C TR COD 5000 me/L ZHMBEKEEIEK;: ® BN

BALREE R
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5.1 RNMEMIEX

RV BSER — o W EMRFEXMKARK 238 AYBFEXBRREITERMS
REREREKERSEOER, UREATFISREEZWKRIESTERYAERERKH
5, 7K J73E DX )2 B F S RV 2% P BT 45 4 B = AR Y.

EBRF BRI NS PHITRERKREH, 24 HRT £ 7. 84 1 8. 96 h if. SEX AR
BNV EAERN 0. 7% —1.0%. (WF 110, 11, 12 5RBER), IMEPUET
EAHA R RN 8 K IFEIX. KA & AR N2 NAK, =2 ES0ir
SR, XETURZERBEERR, 2—NMDEKE, REANEERZET HRAE
C-OmE RIS, A% A UASB RIS K AR B/,

AP BIEX SR ATE FRLGTESS, AR IERKRERENREFERT
B, FHE L g/LER, SREFERFEY 1.05X10° g/L itH, HR AL BN RN SF
B 1L a%ER, ESEBRARYBEITHARERTEAML, % HRT £ 7. 05—
8.40 hz [A1At, FER AN 2.6% —3. 6%, XYHIFTRHEENKARE=ET &M,
MFE1FAEHEH, HRT Bk, —BRIEXAFBE K, Flm2 HRT % 11. 70 h &, Vo A
6.7%, XEEN EFKFFEM, FREK/D, HI/h, KREFREE S EER
e, HERERERK. AREERRT, =S8/, BRERES/D, BEERRXEHRE
K. NE1HFAEH, £ICTF, Y HRT ¥ 6.02h b, Vo H3.7%, T 17CF, X
HRT X 6.20 h i}, Va8 2. 3%.

Bolle % A%} 30 m® A= UASR v &7 i R4 R84, 5 HRT £ 4. 51—
5.00 hZ [Fi2 70, V. & 0—5% 27, BERYRBERRY/KARTRFETH 0. 11—
0.13 m*/(m? « Wif, V, # 1. 2% —3. 3% Z[E. ZiZREXEHREMNEREYS, B
BB, 24 UASB 25 #8 fE AbBR MR ok B A 05 75 7K BT, HRT £ 4. 28—11. 70 h F2fT#&
HARRBIRAHIKI) Fia H.

5.2 WBGEE

MERK, WEEE DHRE, MTRRNFNESFERAET2EENEL N
x 1 HAELIAESY, HRT 3 11. 70—4. 28 h £AE T BT HEN W AERAR N 1. 02—2. 34
kg/(m® + d). BEEI¥ D 7 0. 076—0. 101 Z [8], XEHEHKTF 0.02, HIHE]LLAMK
KRN BWFRTE LEE R RAHER. MEEE 1 PHERETHT, EFUE
HEEE DK HRT ¢ AOH S BHHATHEAR. NREREAFEHYRNFEANRR
B TFHRERR (0. 11 SR TUEHEBEEXN D ERARE, XEERFEHAKK
FHEMPESEGREWERE D KM EERR, WRH HRT $80K 0 714 L, =K
BABSATTRGERER, ENZEHRRLE 2.

MEK L.GIENEER, DIENEARNER, #1720 EE 304, HRAE
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D = 0.0033L + 0. 045G + 0. 073 (6)
TR EARRE R =0.99. FIAMELS T FEEXMN (GO H#HITERIEEEFERE (FREB) .
n—m=—1 R’
m 1 — R?
A, n HHEFTEEE, KX =9, m WEZTENY, Kb m=2; EAEEFKFE
1—a=0.95TF, B3 Fi_.(m, n—=m—1)=F, (2, 5)=5.79. MAiX%k F=297, H F>
Foes(2, 5, EIAMRSEDE.

R2 KHiEH. BRERFBREEHEIAR

Table 2 The relationship among hydraulic loading rate, biogas

F = P

production volumetric rate and dispersion number

KA meE L,
m3/(m3 » d)

BEAR~E
G, m*/(m® « d)

2. 05 2. 84 2. 86 3.40 3.70 3. 87 3.99 5. 63 3.07*

0. 020 0.114 0. 096 0.125 0. 164 0.133 0. 050 0. 286 2. 640"

BEE D 0. 076 0. 087 0. 088 0. 090 0. 098 0.092 0. 089 0.101 0.203*

* RR1MEHAS

& EE R BT ¢ KB B =2.87, £,=32.82, M t,- 2 (n—m—1)=t,,575(6) =

2.45, FH,

[, ] = 2.87 > t0,55(6) = 2.45

l2;] = 32.82 > t5.415(6) = 2. 45
HKAGRH LMBRKAREGCH DHERHEE. MRDagsd, o> 1al, 235
HASERTEX D MEm KA RFFE R

BRAXEHA TR EERGEN . KAIFAHFE 2 05—5.63 m*/(m* « D), BRA
AR R 0.020—2. 64 m*/(m’ » d).

5.3 BURLVSIRIE BLAY MR AR1E

HAOFL, KARHMBIER=ERERWE D #K/h, bt fKK LA
REAHS, FREGELEME, B8, XEEABRSE—IRENE, SHFHR
BERTE BUBRR M B . XFK N &R X B IR BT, WHA/PNRHEE, RFR
FEYERE R AFRIBIALIS I, X RE R SR AKX R 28 T AL A % 20 SR . (B E S E R F
— N EXHABNSH, BiFSREC BN HBUESRF k.

Ye& il B SRR, KRR GK A REDMESRE GBR AR 55
B D(EEVOBRARE—E, &5 HEHE D RREMIBRER KA, HEBBMHTE
FBR A SN R AR T — . fEH A, 4 H UASB RIS & ik A VLK
KBS, KAFEEEEK (8—24 h i L), BEBIKE 4, MRV SEERTHERE
e, RE— W B, XBRIGIRERAIE T AN, B4 0BE%EAIEK
i, WA RAD, EXRFAAMUMBERE, AR NAKSREFH %R, —FERES
ROEFREZHCRAM, —HERIZKEFAEMERNOHFIREARLHRE, X£
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R REEERMG TR RBRISRARE. 3L 2.2 WA BB IS5 R FER G
e fiiR, AR KARAESRKERER, @dX O HHEE D # 0.088—0.095 Z
fE]. FFIFERY UASB W 88 Ab B E ik B A WL KBS, BRI, HK A ffik 3.0
m®/(m® + d), HRT ¥ 8h, BRAMZERN 2. 64 m*/(m® - DB}, BRIV BHAYKES
R#HBRAL T, HEF D H 0. 202.

6 it

P B R AR KB R, ATABH U TILES R

(D GBI REFRE, BF T RESEKIEREGFE % HRT 2 4. 28—11. 70 h Y,
FER ARG KN A BARM 2. 1% —6. 7%, BTFIEXB/N, RNBFELRRETHA
BRHERRKAREGHEN, KEBEEHE D 7E 0. 076—0. 101 Z 8], KRV IR
SN TEEERANZT2RERZME, EFAFRTHEREHRAREN

(2) KARGE L MEKAERTE G HARMKREREEAR TR EHAHTE. €
EFRRXFMREATHTERSH—EHE D ZHBIRAARN:

D = 0.0033L + 0. 045G + 0. 073

(3) BALISRIE MM KA FAETTUAEEY D REBMET. FEREREE, &

D 7E 0. 088—0. 095 B, JiI 4% 57K V5 BU#K o] LATE RUASORL IS5 UR.
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STUDY ON HYDRAULIC MIXING CHARAC-
TERISTICS OF AN UPFLOW ANAEROBIC
SLUDGE BLANKET REACTOR

Zhou Qi
(School of Environmental Engineering, TongJi University, Shanghai 200092)

Hu Jicui, Gu Xiasheng

(Department of Environmental Engineering, Tsinghua University)

ABSTRACT

In this paper, hydraulic mixing characteristics of an upflow anaerobic sludge blanket re-

actor for treating domestic sewage at ambient temperature and the granulation of anaerobic

sludge are strdied systematically. Experimental results demonstrate when HRT is 4. 28 —

11. 70 h, the dead zone of the reactor is about 2. 1% —6. 7%. The poor hydraulic mixing

can be neglected. Both the hydraulic loading rate (L) and the biogas production volumetric

rate (G) affect the homogenization in upflow velocity. The relationship among L, G and
dispersion number D (non-dimension) is found to be; (D)=0.003L+0. 045G+0.073. D
can represent selection pressure quantitatively. The granular sludge is formed in this experi-

ment as D approaches 0. 088 —0. 095.

Keywords: upflow anaerobic sludge blanket reactor; anaerobic granuiar sludge; hy-

draulic mixing characteristics; dispersion number.



