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Phosphorus Release Control from Coastal Sediments by Carbonated Steelmaking Slag
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Abstract

The control of phosphorus release from eutropHicated coastal sediment by a carbonated steelmaking slag was examined.
Batch experiments showed the following, Without slag addition, the pH, DO and ORP of seawater easily decreased with the
progress of coastal sediment corruption. Moreover, phosphorus release from coastal sediment occurred rapidiy. On the other
hand, with steelmaking slag addition, the decreases in pH and DO were inhibited and the high ORP values of seawater were
maintained. Phosphorus release from coastal sediment was clearly inhibited by slag addition. Even when the carbonated
steelmaking stag was compared with sand, phosphorus release from coastal sediment was further improved. In the
mechanism of phosphorus release control through steelmaking slag addition, it was considered that a carbonated steefmaking
slag promotes calcium hydroxyapatite (HAP) generation induced by the high Ca®' concentration of seawater. Furthermore,
contineous experiments for more than 300 days showed that pH control and phosphorus release control from coastal sediment
by carbonated steelmaking slag addition were maintained for a long term.
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Table 1 Chemical compeosition of coastal sediments

Items Content
Water Content I %
{gnition Loss 17 %
Phosphorus 0.5 mg* g (dry)”
Nitrogen 2.1 mg - g (dey)!
Iron 25  mg - g (dryy!
Carbon 18 mg - g(dry)!
samphng sampling
" §§p e
f | Temp Hrame

Fig.l Experimental apparatus for batch test

Fig.2 Experimental apparatus for continuous test

Table 2 Experimental conditions (RUNI}

Number of Flask 1 2 3 4
Sediments (kg) 1 1 1 1
Slag (kg) 0 0.1 0.2 0.5

Table 3 Experimental conditions (RUN2})

Number of Flask 1 2 3
Sediments (kg) 2 2 2
Slag (kg) 0 0.3 0
Sand (kg) 0 0 0.5
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Table4 Experimental conditions (RUN3)

Number of Flask 1 2 3* 4%
Sediments (kg) 2 2 2 2

Slag (kg) 0 0.5 0.25 0.25
Sand (kg) U 0 0.25 0.25

*Slag and sand were separately applied to the sediment,
**Slag and sand were mixed and applied to the sediment.

TFable 5 Chemical composition of artificial seawater

Items Concentration
NaCl 245 g !
MgCLEH,0 11.1 g !
CaClL2H,0 154 g- /!
KCl 070 g-I'
Na,S0, 4.1 g I
NaHCO; 020 g /!
KBr .10 g /!
SrCL6H,0 0.04 g
NaF 0003 g- /!
H;BO, 0027 g-!"
PO, "-P 02~03 mg-I"
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Fig.3  pH changes with time in the overlying seawater of
each reactor (RUNI)
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Fig.5 ORP changes with time in the overlying seawater of
each reactor (RUN1)
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Fig.6 Comparison of the overlying seawater between control

reactor (left side) and slag addition reactor {right side)
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Fig.,7 POs-P concentration changes with time in the overlying
seawater of each reactor (RUN1)
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Fig.8 PO,-P concentration in the interstitial water and the
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Fig.10 DO changes with time in the overlying seawater of
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Fig.12  PO,;-P concentration in the interstitial seawater and the
overlying seawater of each reactor (RUN2)
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Fig.13 pH changes with time in the overlying seawater of in
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