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Speciation of Phosphorus Dependent upon pH and Oxidation Reduction Potential in
Overlying Water and Sediment

Woohyeok Jung - Geonha Kim"

Department of Civil and Environmental Engineering, Hannam University

ABSTRACT : In this research, speciation of phosphorus in sediment and overlying water dependent upon pH and ORP(Oxidation Reduc-
tion Potential) was studied. Three possible conditions were simulated: open system with circulation, closed system with stratification and closed
system with sand capping on the sediment. Phosphorus release rate from sediment was increased for both open system and closed system
if pH was less than 6.0. Phosphorus concentration for closed systemn was increased from 0.9 mg/L to 0.51 mg/L, and stabilized at 0.34 mg/L
if anacrobic conditions were maintained in the overlying water. When sand capping was implemented, phosphorus concentrations of overlying
water were maintained less than those of closed system.

Key Words : Oxidation Reduction Potential, Phosphorus, PH, Sediments, Speciation, Overlying Water
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Fig. 1. Schematic representation of experiment set-up: (a)
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Table 1. Physicochemical characteristics of sediment used in
this research; TP(total phosphorus), Ads-P(Adsorbed-P),
NAI-P(Nonapatite-P), A-P(Apatite-P), Res-P(Residual-P).

Water D ific Volatil
v Specilic VOIRUE rp AgP NALP  A-P Res-P
pH content  gravity matter

G gemy (v (RS o) (mke) (meke) (mehe)

2,097 70 721 525 780

63 704 248 8.04
(100%) (3.3%) (34.4%) (25.1%) (37.2%)
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Fig. 2. Particle size distributions of materials used in this
research: (a) Grab-sampled sediment at the Daecheong
reservoir and sand as a capping material; (b) Classi-
fication of sediment used in this research according
to US Department of Agriculture Textural Classification.
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Table 2. Initial and final phosphorus concentrations of sedi- dAS AT 92 2tslgd A9 pHe Wt strengite Ei=
ments for test conditions; TP(Total Phosphorus), Ads-P apatite 59 FHE ER s, &F o A5 Fy|t
(Adsorbed-P), NAI-P(Nonapatite-P), A-P(Apatite-P), 7} o]201d ), strengite FFHA AT F = pe/pH
Res P Residual ). BN apatite7} BE pelpH FIHoZ W} o] FolA

TP Ads-P NALP AP  ResP W, ol 454 o STl gAsa £9) 24 sl
A

(mg/kg) (mgkg) (mghkg) (mghke) (mgkg)
Qo] XA U EE ZAAFHE Aoy ot 1 A
2,097 70 721 525 780 | A HEE e Yepgth a2y

Test condition

Initial (100%)  (3.3%) (344%) (25.1%) (37.2%) sTlME 43 2714 W HEne 2 < 5%
Final, Circulated. 2,087 148 423 232 984 £ q-?kﬂq A6 Bd U sRE sREAA 0223 me/
’ (100%)  (7.1%)  (203%) (25.5%) (47.1%) L, Hl@ZolAM 0342 mg/l, 274 0.184 mgLz
Final, 1,975 374 280 495 826 BEZEAAN 74 GA Yelgoernz, 340 38 &8
Non-circulated ~ (100%) (18.9%) (142%) (25.1%) (41.8%) A HAE A AE559 9 B ZrlEE AL
Final, capping, 2,124 246 447 620 811 Za g g e Ao I £ Uk APe =3 54
non-circulated  (100%) (11.6%) (21.0%) (29.2%) (38.2%) 2 2 qo] £ 1 ARF U EAT & A = w3
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