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1,2 1 1
(1 , 710055 ;
2 , 710016)
) 0.1 kgCOD/ kgML SS A?/0
COD 83.2 %. 1h NH.Cl
61.5%;:A2%/ O . KH2POs4 86.
3%.
:X703.1 A :1006- 7930 (2007) 05-0735-06
1
) COZ y 1 gCOD y
13.9 kJ o - N2 :
837 t , 37.5 %2,
COZ ] !
[3]
: (S9) , /
/ 1
2
2.1
A?%/ O :
COD NH:{-N POi -P 260 mg/L 38.7 mg/L 4 mg/L;
* :2007-03-05 :2007-08-12
: (207118) ; (YF07079) ; (DB03055)

(1982-) ,
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. 100 mg/L NHsCl( NHi-N ) 2mg/L KH:POs( POI-P ) 1.2¢/
LNaHCOs 10 mg/L CaCl. 100 mg/LMgSOs - 7H-0. A%l O

99.3%, 2000 mg/L , 20 %, ,
2.2
, , 30 min 0.454 m
2.2.1 /
(1 11 31 5), 0.1 0.3 0.5 kgCOD/ kg
ML SS. 30 min CcoD .
2.2.2 NHi-N PO? -P /
10 mg/L 40 mg/L 100 mg/L ( NHs-N ) NH.Cl 5mg/L 10 mg/
L 100 mg/L( POi'-P ) KH:PO. , A%l O
31 ( 0.005 0.02 0.05 kgN H4 -N/ kgML SS,
0.001 0.003 0.03kgPO: -P/ kgML SS) ; CoD 400 mg/ L
, A%l O 31 (coDp 0.5 kgCOD/ kgML S9) ,
30 min COD
2.2.3 /
1h2h3h4h5h6h ;
A’/ O 1 3 , NHs-N 40 mg/L  NH.Cl
PO: -P10 mg/L  KH. PO, 1 3 ,30 min COD

3
3.1 /
1 L 1
/ A*/O : :
/
1 A%l0O
Tab.1 Absorption of organic compounds and ammonium by activated dudge from
A2/ O system at different loading raters
Item Sudge/ sewage/ volume/ volume Loading rate/ kg - kg * ML SS Absorption quantity/ mg - g * ML SS
11 0.01 0.8
Ammonium 1 3 0.03 0.9
15 0.05 1.0
11 0.1 47.5
Organic compounds 13 0.3 136.7
1 5 0.5 231.0
1 2 W =

' o

460. 74Ls, W  =5Ls, +0.75. W (mgCOD/ gML SS) Ls,
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CcoD (kgCOD/ kgML SS) W (mgNH4-N/ gML SS) Ls,
(kgN Ha -N/ kgML S9) .
A Lo .
= or - e ==
@250 _e £2 08 e=>o-*
o I 0y E4 06t el
2 @150 2= - E : R*=1
£A R=0.9997 . & 29 04r
% o 100r L' 5 02f
30 - < E . . . . .
2 @ S0r . = 0
ZE 0 . . . ‘ . 0 001 0.02 0.03 004 005 0.06
0 0.1 0.2 0.3 04 05 0.6 Ammonium loading rate
COD loading rate/kgCOD - kgMLSS /kgNH,*-N/kgMLSS
1 A*/O CoD 2 A’/O
Fig. 1 Relationship between COD loading rate of dudge Fig. 2 Relationship between ammonium loading rate of
from A2/ O system and adsorption quantity dudge from A%/ O system and absorption quantity
3 4 A2/ 0 30min, COD
BET ,
600
2 500 | 4
= 2
2 % 400 + @ 3F
(=9 -
£4 300 5 %D 5t
2g200 2 |
< E 100 b SR
0 T L 1 'g %D 0 L L L
35 45 55 65 75 ZE 15 20 25 30 35
Sé)rg;?)r:r:?its!/onr: go ‘ch?lrgamc Concentration of ammonium/mg-L"!
3 A%’0 4 A?/0 NHs-N
Fig. 3 Adsorption Isotherm for absorption of organic Fg. 4 Adsorption Isotherm for absorption of
compounds by activated dudge from A%/ O system ammonium by activated sudge from A2/ O system
5 AZI0
. 100
COD NHs-N . S gl
2 ‘\‘
3.2 NH: -N POi -P E 60t
/ % 40 + X —— COD —X — Ammonium
) 5 20t %
A*0O =, : ——
2 0 0.2 0.4 0.6
. Loading rate/kgCOD kgMLSS
2 : A%/0
, : 5 A%/O CcoD
AZ/ @) Fig.5 Reationship between loading rate of activated dudge from

( 1) A2/ O system and removal rate of ammonia nitrogen and COD

[4]
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COD , )

2
Tab.2 Absorption of dudgefrom A2/ O system after being washed on ammonium,
phosphate, acetate and soluble starch

Item Loading rate/ kg - kgML SS™* Removal rate/ %  Absorption quantity/ mg- gML SS™*!

0. 005 40.1 1.3
NH4-N 0.02 32.5 1.6
0.05 30.4 2.4
0.001 86.3 2.0
PO -P 0.003 37.5 2.8
0.030 29.8 3.8

* 0.5 29.5 100.3

* 0.5 33.7 107.0

* The concentration of sodium acetate and soluble starch is calculated by CODcr.

3
Tab.3 Absorption of ammonium and phosphorus by nitrifying dudge at different loading rate

Item Influent concentration/ mg - L Lbading rate/ kg - kgML SS™ ' Removal rate/ % Absorption guantity/ mg - gML SS™*

9.4 0. 005 49.4 0.82
NHs 42.2 0.02 38.8 1.00
103.8 0.06 40.4 3.10
5.1 0.001 - 0.06
PO45 10.2 0.003 15.7 0.11
106. 3 0.030 33.7 1.04
* - "means the result is a negative number.
3 : : ; :
, . 0.06 kgN H4 -N/ kgMLSS
3.10 mgN Hs -N/ gML SS. 0.03 kgPO:Z -P/ kgMLSS
1.04 mgPO; -P/ gML SS.
3.3
4. R (%) W (mg/
gML S9) . 0
4 , A*I O , A%O
A*I O ; A% O
30 min, A%/ O ,
. 2h 30 %, 0.12 mgPO;i " -
P/ gML SS. A%/ O 1h, CcoD 73.5%, 116. 9 mgCOD/
gML SS.
(EPS) ,
5l EPS ,
} Bruun :EPS s

8] -Delia EPS : F/ M
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,EPS ) - Dignac

[10]

4 A?/0

EPS

Tab.4 Hfect of aeration on absorption ability of dudgefrom A2/ O system and nitrifying s udge

Ammonium/ mg - gML SS™* Phosphate/ mg - gML SS™*

CODo/ mg - gMLSS™*

Aeration Activated dudge
time/ h from A%/ O system

Activated dudge

Nitrifying dudge from A2/ O system

Nitrifying sudge

Activated dudge
from A%/ O system

[1] [J].

R W R W R W R W R W
0 17.5 - 38.8 1.0 - - 0.03 58.8 86.2
1 21.2 - 61.5 1.2 - - 26.4 0.02 73.5 116.9
2 20.0 - 58.0 0.8 - - 30.2 0.12 50 67.7
3 28.9 2.5 52.8 0.3 - - 28.9 0.09 58.8 86.2
4 29.2 2.6 54.5 0.5 - - 29.6 0.11 58.8 86.2
5 28.9 2.5 53.1 0.4 - - 28.9 0.09 67.6 104.6
6 27.7 2.0 54.9 0.5 - - 25.6 0.01 61.8 92.3
* - "means the result is a negative number
, 0.06 kgN Hs -N/kgMLSS 3.1
mgN Hs -N/ gML SS; 0.03 kgPO:Z -P/ kgMLSS A%lO
3.8 mgPO: -P/ gML SS; 0.5 kgCOD/ kgMLSS A%/ O
, COD 231.0 mgCOD/ gML SS. 1 3
2500 mg/L , 40 mg/L , 10 mg/L ,COD 400 mg/ L
COD 90 % , COD
:10. 8 mgN Hs -N/ gML SS 2.7 mgPO; -P/ gML SS 108 mgCOD/ gML SS. ,
CcoD ,
4
(1) , A?10
(2) : A’/ O ,
/ .
(3) : / .
61.5 %, 86.3 % ,COD 83.2 %.
(50138020) ,
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A study on biosorption of organic compounds, ammonium and
phosphate from waste water by activated dudge

KONG Hai-xia'?, YUAN Limjiang' ,WANG Xiao-chang"

(1. School of Environmental and Municipal Engineering, Xi'an University of Architecture & Technology ,
Xi'an 710055, China;2. Xi'an Branch of North China municipal engineering design
& research institute, Xi'an 710016, China)

Abgtract :Absorption of kinds of activated dudge for removal of organic, ammonium and phosphate pollutant has been in-
vestigated with severa loading rates and pretreatments. The results show that the absorption quantity of the dudge was
distinctly correlative with loading rate. For absorption of activated sudge from A%/ O system of WWTP (Waste Water
Treatment Plant) to raw sewage, COD removal rate was up to 83. 2 %. Nitrifying dudge aerated for one hour and then
mixed with ammonia chloride solution had a high ammonium absorption of 61.5 %. When solution of potassium dihydro-
gen phosphate was fed to the surplus sludge of A%/ O system that was washed by tap water for several times, absorption
rate of phosphate reached 86.5 %. Absorption of activated dudge can be greatly promoted by controlled condition.

Key words: activated sludge; biosor ption; organic compounds; ammonium; phosphate
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