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Fig. V Transiet process of phosphorus in wastcwater-seawater mixing system

a. T = 317G, €y == 9.97pmol /L, spm == 10.1mg/L; b. 7~ 31°C, €y~ 19.79umul/L,
spm = 10.1mg/L; ¢, T =31, Cy = 12.37pmol /L, spm = 20.4mg/Ly d. T = 317,
Cy = 24.14pmol/L, spm = 22.0mg/L,
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Fig. 2 Releasing kinetics of phosphorus in wastewater-seawater mixing system
= 4.30z — 6.77(r = 0.98); b. L =0.84; — 0.54(r = 0.99);
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Tab. 1 Releasing kinetic parameters of phosphorus in wastewater-seawater mixing system

Xpce mol/L) | ax mo
T A Vew Ve | S| Ctn @) frus(ah alemel/L) | @reolimelll)

e THE e HHE
22 — 15/1 36.0 3.24 0.21 0.091 | 0.79 0.74 0.74 0.79
22 =4 12/1 26.0 3.64 0 0.014 | 0.52 | 0.51 | 0.25 | 0.26
31 * 12/1 10.1 9.97 0.055 | 0.036 | 0.29 | 0.25 | 1.07 | 1.11
31 * 6/1 11.3 | 19.79 0.069 | 0.037 | 1.28 | 1.18 | 1.36 | 1.46
31 * 9/1 20.4 | 12.37 0.053 | 0.016 | 0.93 | 0.94 | 1.34 | 1.33
31 * 4.5/1 22.0 | 24.14 0.054 | 0.024 | 1.39 | 1.45 | 1.50 | 1.44
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InC = kp¢ + B (2)
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Fig. 3 The increasing rate of IP in wastewater-seawater mixing system

a. InC = 0.367 + 2.24(r = 0.99); b, InC = 0.037: + 2.89(r = 0.97);
c. 10C = 0.0167 + 2.52(r = 0.97); d. InC = 0.0247 + 3.12(r = 0.99),
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TRANSFER KINETICS OF PHOSPHORUS IN WASTEWATER-
SEAWATER MIXING SYSTEM

Chen Song, Lin Rujian and Liao Wenzhuo
(Third Institute of Oceanography, SOA, Xiamen 361005)

ABSTRACT

An experimental wastewater-seawater mixing system was set up to study the
transfer of phosphorus during mixing of seawater with wastewater discharged into
Xiamen Bay. Phosphorus was adsorped on the first day and then was released co-
ntinually from particulate form. Dissolved phosphorus is the major species of pho-
sphorus in the mixed water body.

The particulate phosphorus released can be expressed by the exchange-adsorption
kinetic equation #/xp() = ¢/xpeyy + B’. The values of xp¢, and Axp, calculated
from the equation are very close to those mecasured. The maximum of phosphorus
released under specified conditions can also be estimated.

The increase rate of dissolved phosphorus is governed by the first-order kinetic
model: InC = &;pz <+ B. A linear relationship exists between rate constant Chip)
and the initial adsorption rate (&): kp = 0.32¢;, 4+ 0.016. The net increase rate is
kotpy ~ 0.02d7%, It has been estimated that if 10° tons of wastewater are discha-
rged a day, the environmental phosphorus capacity of the sea area will reduce by
5kg every day because of the release of particulate phosphorus into the water body.
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