40 3 ( ) Vol.40 No.3
2008 6 J. Xi"an Univ. of Arch. & Tech. (Natural Science Edition) Jun. 2008
( , 150090)
:TV131.2 ‘A :1006-7930 (2008) 03-0388-06
) 90 ’
[1] )
[25]
1
1.1
. o
(1) (Ma) ;
(2 (Me) ;
(3 (Mi) ;
(4 (Mii) .
1.2
(D (MLS9 :
(2) (MLVSY ,
(3) (SV %) 30 min 30 min
(4) (svi) 30 min ,
* :2007-10-11 :2008-05-16
: (ZJ G0503)

(1976-) ,



3 : 389

(5)

2
(1) :
_,, du
T =y dy (1)
.du .
T 'dy KV
(6] u 17
. [8].
p ( ),
181 a
(r9,2,z (o1,
vy =0,ve =0,Vi» = u(r) (2)
Y D r
dp.1d 1 _
“or + rdr(I’D(rr)) - rDa)) =0
ap _
- =0 (3)
- ﬁp"'_]l:-ad;’(rD(rz)) =0
‘uas =0,r -0 u r
(3 D) :
Dajp =T (» :_]ZECor (4)
a1 F;
Tw Tw=-Hoa N % )’@
3 T,
Q=TT[T§LIOT2r(f)d (5)
_ T & _ 1
(5) Tw :_g‘%: 'T;jf,?""[:\;lr( Tw) Fig.1 Theflow indde circular pipe
(6)
r(-Tw) =7 %3 Jéﬁ%’ :A[3+ d(Iog_w)] )
\LQ d(logh) i}
A mna >0 ' d(log w) ’ AT
A= K", 7, Y (-Tw) A @+m = K. (3+m) (8)
(8) , T=K" (9)



390 ( ) 40

3%, , 1% ,
+0.3 )
3.1
HAA KECV100 ;101-1 ;FA1003
3.2
3.3
3.3.1
2
, : ! 0 20st, ,
20s ', . , :
205t \
0.18 N —Sludge concentration 2.246
e T Sludge concentration 2.123 %
0.16f 18F g}ugge concentration (1)34613 %
@ J— i ——Sludge concentration Q.
= 0.14f The curve of anaer.oblc sludge 2 16} —Sludge concentration 0.449(g/L
& — The curve of aeration tank “,
% 0.12F The curve of second settling tank % 1.4 P e
= \ Z‘ 1 2 »\/\ \/\’ ,\/,_\1_\/\/— N/ N -,
8 0.10f ‘3
7] Q
; 8 1.0 ______
o 0.08} E=EN I BT SR NN
g o 08
g 0.06 § 0.6
=] g |
0.04r A 04
0.02F 02 fi
0.00 005 20 40 60 80 100
Shear rate/s™ Shear rate/s™
2 3
Fig.2 The curve of activated dudge Fg.3 Theflow curve of acrobic dudge at different thickness
3.3.2
20 . 3 , 5 , 1 5,
[12]
3.3.3
’ 20 ’
4.635g/L . 4 , , :
20s ',
3.4
3.4.1

20 , )



3 391
Y=A+Bi1X+B2 X +B:s X°
:A=0.00129,B:1=-2.24028E- 4,B2=2.370 74E- 5,B3 = - 1.262 59E- 7.
1 I = W ! .
L4 0.10
1.3 ——Sludge concentration 4.038(g/L)
» [0V | —— Sludge concentration 3.019(g/L) o Expriment point
« LI1p i ----Sludge concentration 2.346(g/L) 0.081 —— Fitting curve
$ 1.0 &! ——-Sludge concentration 1.010(g/L)
E 0.9 “% ——Sludge concentration 0.808(g/L) ©
208 |} S 0.06f
s o 5 0.04
g 0.4+
A 03k
o2l 0.02}
0.1 . o
0.0 | ™ v . | | . 0.00 0o - & ! ) 1 1
0 20 40 60 80 100 0 20 40 60 80 100
Shear rate/s" Shear rate/! S-l
4 5
Fig.4 The curve of anaerobic dudge at different thickness Fig.5 Thefitting curve of sedimentation-pool dudge
3.4.2
) 20 1.635¢/L , 6
, Y= A+ B X+ B X +BsX. ©A=0.018 43,B; =
7.866 4E- 4 ,B> =1.420 19E- 5,Bs = - 1.807 02E- 7.
1 1 '[ = W " .
3.4.3

pH

0.08

0.07f

Shear stress/Pa
o o o
> o o
B n N

o
S
*

o Experiment point
— Fitting curve

1 1
10 20 30 40 50
Shear rate/s”

6

Fig.6 Thefitting curve of beer wastewater dudge

1 1 1 1 1
50 100 150 200 250 300
Shear rate/s”

Fig.7 The hysteressloop of aerobic dudge



392 ( ) 40

[1]

[2]

(3]

[4]

(5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

(1) . , .
(2 , T=W".
(3 , ,
()] 0 20s ', , 20s '
, , 20s! .
(5 . ,
(6) , , ,

References

[M]. 3 . : ,1996.

ZHAN G Z-jie. Drainage Engineering [ M].Bejing: China Architeture & Building Press, 1996.
Tixer N, Guibaud G,Baudu M. Determination of some rheological parameter for the characterization of activated
dudge [J]. Bioresource Technology ,2003 ,90:215-217.
Guibaud G, Dollet P, Tixier N, Dagot C ,et a. Characterisation of the evolution of activated g udges using rheologi-
cal measurements [J]. Process Biochemistry , 2004 ,39:1803-1805.
Steven K Dentel. Evaluation and role of rheological propertiesin dudge management[J]. Wat. Sci. Tech. ,1997 ,11
(36) :1-3.
Isabelle, Seyssecq, Jearr Henryerrasse et al. State of the art rheological characterization of wastewater treatment
dudge [J]. Biochemical Engineering Journal ,2003,16:45-47.

, . [M]. : ,1989.
SHEN Zhongtang, L IlU He-nian. Non-Newtonian fluid dynamics and application [ M].Beijing: Higher Education
Press, 1989.

, ) . [M]. : , 2006.
GUO Bo-ling, L IN Guo-guang, SHAN G Yadong. Non-Newtonian fluid dynamics system [ M]. Bejing: National
Defence Industry Press, 2006.

[M]. : ,2004.
JIANG Ti-gian. Chemical Rheology [M].Beijing: Chemical Industry Press, 2004.
[M]. : ,2000.

HAN Shi-fang. NorrNewtonian fluid constitutive equation and calculation analytic theory [M]. Beijing: Science
Press, 2000.

[M]. : ,1984.
CHEN Wenrfang. Non-Newtonian fluid dynamics [M]. Beijing: Science Press, 1984.
HA, JH, K. [M]. : ,1992.

Barnes H A, HortonJ H, Walters K. An introduction to rheology [ M]. Bejing: China Petrochemical Press,
1992.

AbuOrf M M, Steven K Dentel. Efect of mixing on the rheological characteristicsof conditioned dudgefulll-scale
studies [J]. Wat. Sci. Tech. ,1997 ,11(36) :51-60.

( 397 )



3 ‘UASB 397

Sudy on the pretreatment of municipal wastewater
by UASB reactor at ambient temperature

WANG Yi'?, ZHANG Yinzhong', PENG Dang-cong'

(1 School of Envir. and Muni. Eng. , Xi'an Univ. of Arch. &Tech. , Xi’an 710055 ,China;
2 Sate Key Laboratory of Architeture Seience and Technology in West China(XAUAT) ,Xi' an 710055 ,China)

Abgract : The aim of this research concerns the efficiency of UASB using as a pretreatment reactor for municipal
wastewater treatment at ambient temperature. The 3.3 L UASB reactor was operated at about 20°Cat a HRT of 6.4 hin
the reacting zone and 5.0 h in the settling zone. The result of a 6-month continuous experiment demonstrated that organic
nitrogen and phosphorus were hydrolyzed into ammonia nitrogen and ortho-phosphate mostly , with very little used as nu-
trient ingredient by microorganisms during hydrolyzation. On the other hand, when the suspended solid concentration in
influent had a large fluctuation with average value 283mg/ L , a SSremoval above 84 % averagely was achieved. Among the
removed SS, 48 % was dislved materials, which made the ratio of SCOD and TCOD increase from 0.30 to 0. 71. All
this may benefit a success ul biological nutrient removal .

Key words: ambient temperature condition; UASB reactor; pretreatment, munici pal wastewater

Biography :WANG Yi, Ph. D. , Associate Professor , Xi"an 710055, P. R. China, Te : 0086-29-82205292 ,E mail : wangyi1003 @s-

na.com

( 392 )

Sudy on rheological characterisies of the
activated dudge in wastewater treatment technol ogy

ZHANG Ximryu, YUAN Yi-xing, WU Yuebin

(School of Municipal and Environmental Engineering, Harbin Institute of Technology , Harbin 150090, China)

Absgtract : To study the characteristics of the activated dudge, and make certain the flow model equation rheology is taken
as a tool , because activated dudge belongs to norr Newtonian fluid. Some rheologica measurements to different kinds of
activated dudge were carried out. And the s mulated equation and certain parameter of dudge with experimental data were
alo acquired. Results show that rheological characteristic of the activated sudge fits pseudoplastic model. For the bul-
king activated dudge, the entanglement network between filaments induces a res stance to the shear rate due to the over-
growth of filamentous bacteria. The results can provide a theoretica bass for computing oxygen and pollution trang er-
ence in biological wastewater treatment process as well asfor designing bioreactors.

Key words: rheological characteristic; nom Newtonian f low ; activated sludge
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