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Abstract The acidification characteristics of acidifying phase was discussed by piecewise math ematical model.
The kinetic parameters of acidification phase are as following the yield cefficient for acidproducing bacteria(Y)
= 0.28mg" mg ', the organism decay constant(ka)= Q 054h™', the maximum specific growth rate ( m)=

3. Ih" ', the saturation constant(K.)= 1866mg° 17 '. The effects of acidification rate to operation of the system
were analyzed and the conclusions that higher acidification rate is favorable to organics removal and energy re—
claim were found.

Keywords mathematical model, two-phase digestion system, acidification phase, acidification rate.

80 )
[1~ 3]
1
Zootemey er %3] 11
pH ) ( Two—phase digestion
) :  biosystem, BS) 1
pH 60 . 30C . , 35t 0. 5C
Zootemey er . , 3L,
[6] . 171
. Alexiou 1. 651;
) , 7L, 3. 6L.
12
’ : : (1970-), . .

( : 1999-05-28



1 2. 3. 4 5
6. 7. 8 9
10. 1L 12.
13 14.
1 BS
N P, Ni Ce Mo.
: COD= 1500~ 12000mg°
',BODs= 1000~ 5000mg® L ', pHe 4 7.
,VSS 8g° L ',VSS/SS 5% :
VSS 13g° L' ',VSS/SS  57%.
13
COD pH
(VOA)
2
21
(1) ,
(2) :
(3) :
2.2
(1)

d d
Vl[%ﬂ = OXo+ RQOXr+ Vl[?jﬂ .

Vl[‘%] - 001+ R)X (2)

daX| dX
’V'[ dt] : V'[ dﬂ ;

14! ;0
7%2 07 Vl,
01= S,XO: O,fd?)ﬂ g— _Xl,[%)j = kX1
k R RXw
’ -=70, "ot ka
(2)
d
VA[ d‘i OSo+ ROS +
V 4s 1+ R)S 4
Udd o™ O(1+ R)S (4)
ds |
7[ d‘j d ,SO Sl
ds_
’dt O’ (4) Vla
|4
Bi=— ,
0
day  Si- So
[dﬂ 4 01 (5
(3) Monod
mSl
= (©
o m ,Ks
(4 Y{ 4. g
 S=S
(7 ( =T (9
(
) r. :r(H R)X1= RXx (9)
(8) (3) ; (9) .
_ Y(S - Si)
Y= R=-n+ & 10
(6) (3 .
_ ((H‘ R)(l— r)+ kdel)Ks
S$=760— (I R) (1-r)— ki (1D)
COD a,
coD b



21

38
po St= S+ bSS - a(l- ri(1+ RIX:
T COD. L.
X 100% (12) (Dka Y
.S CODn ( (3) (8), R=0,
) COD . So— S k:
e (13)
(10) (11) (12 ; X Y Y
2.3 0 So— Sh
1 2 Xl 2
(2. :
- : g -1
( R=0) , Y= 0.28mg" mg ,ka= 0.054h
HRT( 01, , (2K =
1
01/h So /mg° ! S| /mg° ! X /mg ! %{g] ?ll/(mg° L-hH-! l-i—ellcﬂl/h
1 1117.8 762. 4 90 3.9489 0.0013 0. 9486
2 740. 5 415.5 80 40625 0. 0024 1. 8045
4 588.8 162. 4 104 4. 1000 0. 0062 3. 2876
6 519. 4 189. 8 66 49939 0.0053 45282
5.5 :
-1 . -1
sof . _m= 3. lh N Ks = 1866mg L
S as | 3
o 401 e *
s :
350 1=0.1929x+3.6494 (51,
3.0
o 01 2 3 4 5 6 7 (10) (11)
6 1/h , .
2 Y ka _ 0.28(8 = Sn)
Xr= "1 716- 15 (15)
5
. 3202. 06— 2799
o4 512 7068+ 1 50r (16)
S 4 - = 1, (16} (15) (12)
7, ot =siv=>x 4 =R A (17)
& COD a= 1.42,
! y=610.36x+0.3313 CcoD b= 1 07.
\ . .
0 0.002 0.004 0.006 0.008 ( 4). BS ’
Si/(mg - LY ( ) ,
3 B . 4
° 3, -1
(3) (6, R=0, ’ <10kg® (m™ d)
0 K. 1 o r= 0.3, (15) (16} (12)
1+ k(lel - m Sl _m i 5 >
0, 1 10kg" (m’ d)”' ., = 0.7,
H ka0, > S ’ 3 ,



39

3
SS
) r
5 , BS
80 -
70 t fe ‘._‘*.‘ ..
< 60 | . o
5
50
§ . o BHUME (r=0.8)
40 °. ° o MEHME (»=0.5)
R =
30
20 TR— P
0 5 10 15 20 25 30
COD /K Z#R f fi/ke (o)™
4 BS
,R
* r ° R
, (10) (11) (12 : R
, S , X1 , Ra
r=0.9, R 0 02
3,
(Se S CODm), s
Yo . , R
( )
BS
, . Alexiou
[7]
, 400~ 500
(<10kg® (m'" d) '),
4% ~ 500
(> lokgo (m3o d)_l), ,
80 .
COD 20kg° (m3o

) , 8@

1006 ,
COD 20kg® (m'° d)”'
. 90e

(8]

Cohen A, Breure A M ,van Andel J G et al. Influence of
phase separation on the anaerobic digestion of glucose—
IT . stability, and kinetic responses to shock loadings.
Wat. Res., 1982, 16 449~ 455.

Cohen A et al- Influence of Phase Separation on the
Anaerobic Digestion of Glucoset , Maximum COD-
Turnover during Continuous Opreration. Wat Res. ,
1980, 14 1439~ 1448

Cohen A et al- Anaewbic Digestion of Glucose with Sepa—
rated Acid Production and M ethane Fommation. W at.
Res. , 1979,13 571 580.

Zootemeyer R J,J Cvan den Hewel and A Cohen. pH
influence on acidogenic dissimilation of glucose in an
anaerobic digestor. Wat. Res. , 1982, 16( 3): 303~ 310.
Zootemeyer R ] et al- Influence of Temperature on the
Anaerobic Acidification of Glucose in Amixed Culture
Forming Part of A Twostage Digestion Process. Wat.
Res., 1982,16 313~ 321.

Zootemeyer R J et al- Product Inhibition in the Acid
Forming Stage of the Anaerwbic Digestion Process. Wat
Res. , 1982,16 633~ 639.

Alexiou I E, Anderson G K and Evison L M . Design of
pre-acidification reactors for the anaerobic treatment of
industrial wastewaters. Wat. Sci. Tech. , 1994,29(9): 199
~ 204

, 1998, 19(6): 56~ 59.



