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STUDY ON EFFECTSOF NITROGEN AND PHOSPHORU S ON
PERFORMANCE OF PULP WASTEWATER TREATMENT IN
STABILIZATION PONDS

WANGQing', L I'Bing-nan', TENG Fei', ZHAO Jinglong?

(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology,
Harbin 150090, China; 2. Huaxin Pulp and Paper Ltd., Hegang 154109, China)

Abstract : Hfectsof nitrogen and phogphoruson the performance of pulp wastewater treatment in stabilization ponds
were studied. Result shows that there is a diginct effect in anaerobic ponds. As the hydraulic detention time
increased ,efectsof nitrogen and phogphorus become indgnificant. Two regresson equations are formulated to ex-
press the relationship between the efluent COD and nitrogen and phoghorus,and the relationship between the sub-
strate removd rate constant of the first order reaction and levels of nitrogen and phogphorus at the anaerobic pond
phase. From the equation ,the optimized nitrogen and phogphoruslevd has been obtained 0 and 5. 2 repectively. This
result will be used to inmprove the pulp wastewater treatment in the stabilizationpond of Huaxin Pulp and Peper Ltd.
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1.1
’ 60 )
L ( ) 1
(mg/L) :COD¢ 996 BODs 128 SS 270 4 0.69 pH 8.2
1.2
1 1 1 2
1.3 Table 1l Experimenta dedgn on nutrientsof
11 3 nitrogen and phophorus
45 L test No. Xn/ (md "% Xe (md. "9
1 30.00 6.00
’ 0L, ! 2 30.00 6.00
10.5L 1.5L 3 8.79 1.76
1 000 rTL( 4 51.21 1.76
5 8.79 10.24
) 5 2 CODer 6 51.21 10.24
996 mg/L ,11 7 60. 00 6.00
20 3d 8 0.00 6.00
[4] 9 30.00 12.00
CODer - Q0D 10 30.00 0.00
1.4 1 30.00 6.00
1) Xy— ; Xp—
2
2.1
2 996 mg/L , COD 5 ( 4 8 )
2 COD
Table 2 Comparion of COD, removal of stabilization pond syssem under different treatments
anaerobic pond facultative pond aerobic pond
test No. / (mg- Y | % /(md. Y | % /(md. Y | %
effluent remova effluent remova effluent remova
1 321 67.8 227 29.2 181 20.2
2 311 68.8 242 22.2 220 8.9
3 284 71.5 251 11.6 236 6.1
4 373 62.6 287 23.0 248 13.7
5 299 70.0 209 30.0 163 21.9
6 361 63.8 245 32.2 215 12.3
7 385 61.4 278 27.7 234 15.9
8 231 76.8 174 24.5 168 3.7
9 395 60.3 236 40.3 198 16.3
10 334 66.5 228 31.6 189 17.3
11 286 71.2 170 40.6 170 0.0
average 325 67.3 232 28.4 202 12.4
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, , 67.3 %, , 28.4%, , 12.
4% COD 50 37 30 ,
’ mD 1
) COD
2.2 COD
COoD , X (1),
COD
Y =279.84+2.19 Xy - 15.31Xp+1.46X% (1)
R> 0.893 ,
XN X3 Xp F 19. 449, 18.77 F 0.001, 0
, 0.000,
XN 0.000, , X3 Xp 0.012 0.030,
(1) , COD , ,
5.24 0 ,COD 239.7 ,
2.3 K 3 K
, Table 3 Kinetics K value of substrate removal
[5] rate congantsof treatments
! test No. anaerobic pond facultative pond aerobic pond
(2 1 0.0226 0.0146 0.0289
kK 61 3 30 20 2 0.0229 0.0111 0.0127
7 d K 3 3 0.0238 0.0058 0.0087
' ~ 4 0.0209 0.0115 0.0195
Ce=C/ (140 K) (2) 5 0.0233 0.0150 0.0313
P Ce— COD; G — CoD 6 — 6 0.0213 0.0161 0.0176
e 1 7 0.0205 0.0139 0.0227
d K .d 8 0.0256 0.0122 0.0053
3 , K 0.0224, 9 0.0201 0.0201 0.0233
0.0142, 0.0177 10 0.0222 0.0158 0.0248
11 0.0237 0.0203 0.0000
average  0.0224 0.0142 0.0177
K K ,
X% Xn XB Xp XnXp : : 3
K=2.398%10 %- 7.31x10 ° XN +5.111 %10 *Xp- 4.9x10 ° X3 (3)
R?> 0.896, F  19.60, 18.77, F 0.001,
0.000, XN 0. 000, X3 Xp 0.012 0.
030, )
K y (3) [} XP = 0 ’ (3)
K=2.398x10"2- 7.31%x10 ° Xy (4)
(4) , 1 , , K
, K , K

COD
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3.3 (1) (3 , 0 5.24 , COD ; 0 5.22
, K
3.4 , COD K

[1JULAS T. Sequentid (anaerobic/ aerobic) biologica treatment of dalaman SEKA pulp and paper industry efluent[J]. Waste
Management ,2001 ,21:717-724.

[2]ECKENFDLDER W W Jr. (3 )[M]. : ,2002.

[3]SLADE H. Nutrients within integrated bleached kraft mill :ources and behaviour in aerated stabilization basns[J]. Wat i
Tech,1999 ,40(11-12) :77-84.

[4] . (2 )[M]. : ,1997.

[B]MUWAFFAQ M S. Performance evaluation of anoxic and facultative wastewater stabilizationponds[J]. Wat St Tech,
1996 ,33(7) :141-145.

[6] . (2 )[M]. : ,2000.



