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Effect of the COD and Total Phosphorus Concentration on Biological
Phosphorus Removal Supplied with Acetate as a Sole Carbon Source

Ruan Wenquan , Zou Hua , Chen Jian( Key Laboratory of Industrial Biotechnology , Ministry of Education ,
Southen Yangtze University, Wuxi,214036 ,China E- mail ;jchen @wxuli.edu .cn)

Abstract : The effect of the concentration of acetate and total phosphorus on biological phosphorus re moval process in se-
quencing batch reactor fed with sodium acetate (as sole carbon source) was studied in this paper. The reason of the inef-
ficiency of phosphorus re moval by sludge fed with high concentration acetate solution was analyzed. The results indicated
that when COD <600 mg* L ! the phosphorus re moval increased with the increase of COD/ TP ; and this re moval in-
creased obviously when COD/ TP <50 but not when COD/ TP >50. The phosphorus re moval descended at high acetate
concentration ( COD> 600 mg* L~ ') and broke down when COD > 1000 mg* L' . It is the transmissions of high ac-
etate concentration from the anaerobic stage to the aerobic stage that led to the proliferation of the fila mentous microor
ganism and the expansion of sludge, then polyP bacteria was wash out, which resulted in the drop of phosphorus re-
moval .
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1.1 2
(SBR) 2L; 2.1 COD/ TP
7.5 h, 2.5 h, 4 h, 1 COD 440 mg+ L', NH;-N
0.5h, . 0.5 h. 40mg+ L' 1
> COD/ TP 20 ~ 50, s
: 25°C, COD/ TP 20 32.3% COD/ TP
10 d,MLSS 3.96 g‘L'l. 50 85.2 %, COD/ TP 50
B5lc 2) :COD 500 mg*L™'; , COD/TP 60
NH;-N 40 mg* L ';PO; -P 15 mg* L ';pH , 95 % : COD/
7. 0 . TP B
1 / mgeL~! , ,
Table 1 Components of the synthetic waste water , ( <1
mgeL™ "), COD/ TP
NaAc 500 CaCl, 10.6
NH,Cl 153 1 100
KH,PO, 66 0.6mL P
MgCl, 34.8 % 60 -
i'%* (]
o L
2 /g'L'I
Table 2 Components of the trace ele ment mixture 20 : : : :
1o 30 50 70 90 110
TR L (COD/TP)
FeCl; 0.90044 KI 0.18
H;BO, 0.15 MnCl,* 4 H, O 0.06 !
Fig.1  Effect of influent COD/ TP ratio on phosphorus re moval
CoCl,*7H,0 0.15 Na, MoO,* 2 H, 0 0.06
CuS0,*5H,0 0.03 ZnS0,*7H,0 0.12 2.2
1.2 , 12.9mg=L" ",
(1) , 70001/ min COD : COD
20 min, 2 COD
2.
COD/ TP R 100
COD TP
i 80
(2) , ( -l
) : &
1.3 e 40
COD: 5B1 COD ; 20 ! ! ;
TP : [6]. MLSS : 0 300 600 900 1200
[61. gV - 3#7KCOD/mg'L™!
S V3o 2 COD
m Fig .2 Effect of influent COD on phosphorus re moval
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COD.

3
2 12.9 mgeL' |, @
COD . 2 CoD( ) ,
, COD 575 mgeL™' | COD CcoD( ) ,
) ; COD COD( )
575 mge L' , 91 % .COD(
COoD , ) (COD>600 mg*L™"' ),
, COD>1000 mg*L"' ,
30 % , 600 40
4 R
’ 30
> T, 400 7,
2 CcoD S zo§
o7 -1 o] - ! 200
(500 mg* L 800 mgL') COD ¢ 0
3 4.2 CcoD
(11 mg=L™ ") 0 x 0
o1 4] 150 300 450
COD 500 mge L ( 3, ‘
1 (8] /min
COD 500 mg* L' 50 mge L',
COD 35 3 COD TP
mg* L- 1 COD 200 mg* L- 1 ( 4) i Fig .3  Variation of COD and TP
COD , CcOD
» 1000 50
216 mg+ L', ,
| g0 4 AR
COD , COD 55 mge L~
, 52 mgeL™'. ¥, 600 7,
3 : COD 500 mgeL™' | £ 400 s
S =
o1 -1
11 mgeL 00 &
35.3 mg* L',
0
35.3 mg'L_l 0.9 mg'L_l ) 0 150 300 450
91.8 %. COD 800 {8)/min
mp* L™ 4) ,
& i 1( ) o 4 COD TP
11 mg* L 39 mg* L ’ Fig .4  Variation of COD and TP
4 mge L', 64 %, 3 COD  /mg-L"'
3 COD Table 3 COD at different stage
, CcCOD ( 300 500 800 1000
COD 300, 41 50 216 293
500,800 ,1000 mg* L' 4 ). 33 35 52 50
COD COD
, COD 2.3
@ COD
COD COD
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