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Abstract :Bacterial Growth Potential (BGP) method was used to investigate the limiting effect of phosphorus in the bio-
logical process for drinking water treat ment in a water plant in Huai River basin. BGP was increased by 54 % when 50ug
*L° " KH,PO4 P was added to the raw water, while addition of other inorganic nutrients had no significant difference
from the addition of phosphorus. The effect of addition of 20 mg® L™ ' C4 H,, O to raw water was not so strong as that of
50pg* L! KH, PO, P. The COD)yy, re moval rate of the biological filter was 7.5 percentiles higher than the control one
and carbon was the main limiting nutrient in its effluent when phosphorus was added to the raw water, while phospho-
rus was the main limiting nutrient in the effluent of the control filter. These results suggested that phosphorus was a
limiting nutrient and had a stronger limiting effect than carbon on the biological process in this plant thus the re moval ef-
ficiency of the organic matters could be increased by adding phosphorus to the influent .
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Table 1 Quality of the raw water during the experiments
CODy, NH,/-N NO; - N NO; - N Soluble- P DO
H
/ mge+L"! / megeL"! / mgeL"! / mgeL ! / ug'Lrl / NTU / C / mg'L'l P
5.40 0.30 0.07 0.36 32.00 5.94 31.50 8.66 8.20
2.25 0.07 0.00 0.11 8.83 1.73 19.70 4.01 7.74
3.88 0.18 0.01 0.19 15.01 3.51 27.15 6.75 7.91
(1) 18mm X 150mm ,
s 1 s 2 s 10mL.
20 121 C,15 min :
;@ , ;® 4C
; @ , ; ®210°C (3) 250mL
(2) 1000mL s 18mmXx150mm
> 2 5 10mL .
Cs Hyi2 Os .BGP( All) ,20 C 5d,
2 2
; ,BGP( P) :
BGP( C) 50pg* L7 (4)
KH2PO4'P 2Omg‘L'1 C6H1206 2mL s
;BGP( n) , 20C 5d.
(5)
2 BGP [5] CFU* mL-"
Table 2 Nutrients needed for the determination
. BGP.
of different BGPs
3 1.4
[ ng'L
KNO; 1011.0 2
KH,PO; P 50.0 ( GAC)- ,
Na>S Oy 450.0 150mm, 2500mm , GAC
CaCl,*2H,0 185.0
e 550mm, 350 mm, 7.5~8.5m/h.
MgCl,* 6 H,0 415.0
BGP( All)  FeCl;*6H,0 245.0 L.
CoCl,*6H,0 20. 4
CuCl,*2H,0 27.1 2.1
MnS O,* 5 H, O 1109.5
ZnCl, 10.6
s P.S.K.Na.Ca.
( NH,) ¢ Mo; 0,4*4H,0 1.0 . »
BGP(P)")  KH,PO;P 50.0 Mg ( 10°° ~ 10" " mol
BGP(C)"  CsHi, O 20,000 L Mn .Cu .Co .Zn .Mo (

1) P.C BGP -

10°°~10 ¥ mole L™ 1H)[7],
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(catabolis m)

2 P
(anabolis m) BGP . P
, BGP 4.07 x10°CFU* mL""
,  McCarty 6.40x10° 6.78 x 10°CFU*mL" ",
Coo Hg7 Op3 N, PLBT P 6.67 x 10> CFU -
i mL™' ,BGP(P) BGP( All) ,
, p
C (BODs): N: P 100: 5 ~ ) ,P
10: 11577
’ 10.00 2001-07-14
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Fig .2  Effect of phosphorus and other inorganic

nutrients on BGPs
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,BGP PO, -P , CeHi,05 10mgeL™'
( CdmgeL ")
Monod (1ed, ,BGP P BGP , BGP CoH,
) Oy C:P=100:1 ,P
, BGP P 40pge L° 1
s C.P2
P ’ C: P B > b
; 1000pg*L°"
100: 1, : , S0pgeL°' P
) BGP 20mg+ L' C¢H, 0, BGP
, 13%, , , P
¢ (e
(op 5.00
timum) , ~ . *
400 | * ¢
C £
2 300 [o*
o
(o]
’ ( P ) =200 | 2001-08-06
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, 20 %, BF2 7.5
0.32 mgeL".
BF1 , 2 , P 15pge L™
BFl .BF2  CODy, 15 % 27pg* L',
’ (121 BR , PO; -P 10.58pg* L™,
, 3, BFl CODy, 12.89pg" L™ " .
3
Table 3 Effect of phosphrus to enfluent quality of biological filter
CODy, PO, -P/ pg L'
. BFl BFI BF2 BF2 BFI BFI BF2 BF2
/mge L' / mgeL"! ! % / mgeL"! ! % b D
09-21 4.40 3.45 21.59 3.73 15.23 148. 49 79.10 11.78 5.13
10-06 4.51 3.44 23.73 3.78 16.19 25.70 11.04 14.74 7.35
10-09 3.60 2.80 22.22 3.18 11.67 29. 40 11.36 12.52 4.02
10-12 4.25 3.35 21.18 3.62 14.82 24.38 9.34 12.52 4.02
4.19 3.26 22.20 3.58 14.62 26.49%  10.58? 12.89 5.13
1) BF2 ,BF1 KH,PO, P
2) 09-21
2 CODy, 8 BF1 .BF2 BGP( n) .
P ,BF1 BF2 BGP( C) .BGP( P) C P
6.00
i (a) 2001-09-21
".‘_} O J5ik
g BABF1Hi7k
7 , 2 ,BF1 24.00 - WBF2iHK
O
BF2 BGP , BF1 = 254
BGP BF2, BFI =
$2.00 ¢ 1.34
BF2 ,BF1 @ 7
0.00 :
8.00 12.00
- 610 OBEUK - (b) 2001-10-12
v N ] e
2600 | @prik 53 E 000 g?ﬁ:m 8.20
» L = ’ z
E MBF2H /K (L‘J HBF2H K
~ 4 L -
% 00 554 3.06 o388 r__:;> 6.00 - 5.53
= L[] 134 0.85 &
g 200 0.72 1.21 g 300 L
0.00 t * t
09-21 10-06 10-09 10-12 0.00 ;
H#/H-8 BGP(n) BGP(C) BGP(P)
7 P 8
Fig .7  Effect of phosphorus on the biological Fig .8 Conversion of limiting nutrient of the

stability of the effluent of the biofilter

raw water after the treat ment of different biofilters
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