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Study on the Biological Activity of Activated Sludge Using a Rapid Biological Ac-
tivity Tester
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Abstract :Based on a Rapid Biological Activity Tester ( RBAT) , a study was taken on the sludge activity which is one of the most im-
portant parameters in the operation of aerated biological treating unit in W WTP to measure the effect of the external environ mental
conditions on the sludge activity, such as acidity and alkalinity , te mperature , toxicity , etc. It is observed that the variety of the ac-
tivity parameters is limited in 20 % for a long time . While pH is deviated from the normal value , the biological activity drops to some
degree , and furthermore , the ability of the microorganism to endure the acerbic environment is much higher than that to endure the
alkaline environment . Te mperature increase can result in the enhance ment of the biological activity , and if the te mperature is higher
than 42.5 °C, the biological activity is greatly inhibite , but the endogenous respiring rate is less influenced by high te mperature . Tox-
icity can greatly inhibite the biological activity of the activated sludge , and the inhibition is probably selective . Finally, the biological
activity of the activated sludge from a real wastewater treat ment plant was tested, and the standard deviation of the result is less than
20 % . The results indicate that the RBAT is a promising method to measure biological activity , and the characteristics of activated
sludge can be well expressed.
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1

Table 1  Parameters of activeted sludge measured

e Ks Vi YKs SS COD  COD
/- Y
/ Led! / mgeL~! / mg* ( L* min) "' / mgeL"! / mgeL"! / mge L' / mgeL"!
04-25 0.205 0.495 0.542 0.173 0.173 0.173 0.173 0.173
04-26 0.183 0.524 0.559 0.199 0.199 0.199 0.199 0.199
04-27 0.237 0.572 0.754 0.221 0.221 0.221 0.221 0.221
04-28 0.219 0.690 0.614 0.235 0.235 0.235 0.235 0.235
04-29 0.238 0.747 0.945 0.321 0.321 0.321 0.321 0.321
04-30 0.359 1.645 1.492 0.750 0.750 0.750 0.750 0.750
05-01 0.358 2.540 1.592 1.159 0.543 7620 2319 1918
05-02 0.430 4.146 1.687 1.702 0.589 8100 3000 2681
05-03 0.387 3.807 1.520 1.500 0.606 8700 3572 2572
05-04 0.470 2.006 1.710 0.782 0.610 8190 3426 1854
05-05 0.597 2 .888 2.171 1.135 0.607 8090 2762 836
05-06 0.497 1.057 1.585 0.551 0.479 8440 2713 1451
05-07 0.651 2.022 2.111 1.034 0.489 8920 2745 1532
05-08 0.734 2.968 2.217 1.495 0.496 8560 2713 1468
05-09 0.639 3.087 2.605 1.756 0.431 8900 2672 1459
2.0
—u— LRI pH 8.0) . , pH

_ —a— FHEERIRY 1, . 5 s pH

E 9 Vm b

2

& Vi pH pH

%

% b

o) L6 —e— RN EY

P gy )10

S

12:00 14:00 16:00 18:00 20:00

—- 100 %
g 0.6 £
. g 106 2
Ho’clock < 038 /) S
2 104 £
3 OUR,, £ “ g
. . Eo4 &
ig.3 OUR,, curve under steady condition 1025
[
4 ' ’ 2 :1 ; 8 ’
50 —a— Vi (ZERIEYD ‘o
[—e— Vin CHESHEY 1 PH
% 16 [T AEREREE 08 F
g g 5 Vin
.E /—N‘ \-—1/
?‘) 12 0.6 téo Fig .5 Effect to combined parameter V, under acid condition
= =
= =
RN . 04 ,° 2.3
N >><:\_-\_‘ 2
0.4 b 02 (pH=28.0) . R
0 0 pH 1,
12:00 14:00 16:00 18:00 20:00
ro’clock 6 ’ pH
, 1%
4 v, m
. . [y b Vm 2
Fig.4 Combined parameter V, change under steady condition
pH - pH (pH
HCl (2 mol/L) NaOH (1 mol/ =10.0) ,
pH S pH pH . s
2 B ( ) b

pH



25

70
24 . ——ZBHEY S 08 0 mg/L 10 mg/ L , 10 mg/ L
- 20 L —e— HEEARY = ot
i M kY - = b u
= —— NIRFER 4 06 E
E 16t E Ccu*”’
) ol
et 1.2 + 4 04 %‘)
E ~
Pl 5 o8 24 1.2
Foa | 102 & o L
0 . . T ——smnn | 02
; 9 1 £ —a— RERER | 7 5
= 12 1 0.6 3
pH &p ?ED
E 08 04 <
6 v, E 04 02
4 . 0 0o ©
Fig .6  Effect to combined parameter V, under
0 10 20
alkaline condition Cu“/mg-L‘l
8
2.4 Fig .8 Effects of toxicity to sludge activity
1 C/ min. , OUR,, ,
(22.5 C) V. ,
’ 5 DC ’ = .
7 cu*” ,Cu®” 10 mg/L ,
Vi - ) 2 Vi ,
,32.5 C , ,Cu??
s s Cu®” 25 mg/L
. . Vo , Cu®”
42.5 C
4 r —&— ZE AR 1.2
_ —e— HE N IRY) - 3
=23r —a— YRR R A 09 T
£ g
2 F {06 =
E £ , RBAT
L
F 1038 100 0000 t/d.
0 L | L 0 COD 200 ~ 400mg/ L, COD
225 275 325 375 425 20 ~ 50 mg/ L. , ,
t/C
( 5434 mg/ L) . -
7
Fig .7  Effect of te mperature to sludge activity ’
C N
5 OUR.,
) ) 2 C . N
Vm b
2.5 Van  YKsu
CUSO4. C 2 5Vm,A YKS,A
Vanrolleghe m , Cu?” N 2
10 mg/ L. ,
cu** 0~25 mg/L. C , ; N
8 b

5 mg/L CuSO,,

2+
Cu




1 71
2
Table 2 Measure ment result of sludge activity from a WWTP
C N b
Vin YKs.u Vina YKs A Vi YKs
Yy Ya
/ mg*( L* min) "' / mge L~! / mg*( L* min) "' / mgeL! / mg*( L* min) "' / mge L~!
1 2.79 0.89 0.66 0.43 1.66 0.31 0.50 1.60
2 2.90 0.80 0.69 0.30 1.42 0.30 0.55 1.61
3 2.78 0.51 0.69 0 .41 1.21 0.30 0.42 1.18
4 2.63 0.72 0.70 0 .41 1.24 0.45 0.66 1.84
2.78 0.73 0.68 0.39 1.38 0.34 0.53 1.56
! % 3.52 19 .40 2.39 5.46 15.04 22.13 10.05 27.75
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