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Abstract - A study on the elution characteristics of biostimulating agents (sulfate and nitrate) from biostimulants which are used for in—sit
bioremediation or the coastal sediment contaminated with organic matter was performed. The biostimulating agents were mixed with the
coastal sediment, and then massed the mixture into ball. Two kinds of ball type biostimulant were prepared by coating the ball surface
with two diflerent polymers, cellulose acetate and polysulfone. A granular type biostimulant (GTB) was also prepared by impregnating a
granular activated carbon in the biostimulating agent solution. The image of scanning electron microscopy for the biostimulant coated with
cellulose acetate (CAB) showed that the inner side of the coating layer consisted of irregular and bigger size of pores, and the surfice
layer had tight structure like beehive. For the biostimulant coated with polyfulfone (PSB), the whole coating layer had a fine structure
without pore. The elution rate of the biostimulating agents for the CAB was higher than that for the PSB, and the elution rate for the G1B
was considerably higher than that for the PSB in distilled water as well as in sea water. The elution rate of the biostimulating agents
in turbulent water flow was about 3 times higher than that in standing water, and the elution rate of nitrate was higher than that of sullate
from the stimulating agents.

Key words -Biostimulating agent, Coastal sediment, Polymer coating, elution rate
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Table 1 Physico—chemical characteristics of the coastal
sediment and sea water

Sample Parameters B c%gr%\lew
Sand (%) 12.1
Silt & clay(%) 879
pH (at 25°C) 8.01
CODMn g/kg 11.6
TKN g/kg 1.59
TP g/kg 1.08
Organic matter (%) 3.67
Cgastal Water content (%) 42
sediment Cd(mg/kg) ND
Cu(mg/kg) 7.029
Cr(mg/kg) 2.37
Pb(mg/kg) 10.51
Zn(mg/kg) 61.83
Fe(mg/kg) 20882

Microl()i(?%‘ 8? gulation 29114 X107
Salinity (%) 324
DO(mg/L) 3.32
Sea pH 8.08
water TN(mg/L) 0.225
TP(mg/L) 0.016
COD(mg/L) 1.34
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Fig. 1 Photos of ball type biostimulant before polymer
coating (A) and granular type biostimulant (B)
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Fig. 2 Biostimulants coated with polysulfone (A) and
cellulose acetate (B)
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3. Eelddeor I9dE =9 4, YT WF-gt 9§
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MIRA3 TESCAN|

wo: 1|1H7mm |

Det: SE 150 um

SEMHV:5.0kV |
SEM MAG: 1.00 kx |

MIRA3 TESCAN|

SEM MAG: 200 x \ Det: SE 200 ym

KMU

Fig. 3 1\/hcrograph of ball type biostimulant coated with
cellulose acetate (CAB) : the surface (A) and the
cross section (B) of coating layer

WD: 9.75 mm | MIRAS3 TESCAN|

Det: SE 50 um

SEM HV: 5.0 kv |
SEM MAG: 1.00 kx |
\

KMU

SEM HV: 5.0 kW

| MIRA3 TESCAN]|
SEM MAG: 500 x |
\

WD: 10.05 mm |
Det: SE 100 pm

| KMU

Fig. 4 Micrograph of ball type biostimulant coated with
polysulfone (PSB): the surface (A) and the cross
section (B) of coating layer

SEM HV: 5.0 KV

| wop:10.08mm |
SEM MAG: 500 x |

Det: SE 1100 pm

MIRA3 TESCAN|

KMU

WD: 9.48 mm
Det: SE
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KMU

Fig. 5 Micrograph of raw granular activated carbon(A)
and granular type biostimulant (GTB) (B)
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Sulfate release in distilled water(A) and sea
water(B) at standing water condition from
biostimulants coated with cellulose acetate(CAB)
and polysulfone(PSB) and granular type
biostimulant(GTB)

Fig. 6
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Fig. 7 Nitrate release in distilled water(A) and sea water(B)
at standing water condition from biostimulants

coated with cellulose acetate(CAB) and
polysulfone(PSB) and granular type
biostimulant(GTB)
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Fig. 9 Nitrate release in distilled water(A) and sea water(B)
at turbulent flow condition from biostimulants coated
with cellulose acetate(CAB), polysulfone(PSB) and
granular type biostimulant(GTB)
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