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Abstract
This research aims to present the synthetic biomaterials, which can reduce the loss of
phosphate and stabilise Cd. The sewage sludge is introduced as the source of organic
sorbent. The sewage sludge is treated with alkaline materials containing quicklime and
fly ash. The sewage sludge is governed from the wastewater treatment plant and fly ash
is collected from the biomass burning furnace of Sitthinan Co. Ltd., Pathumthani,
Thailand. The wasted activated sludge and alkaline material are mixed together at the
massive ratio of 50:50. The alkaline material is a mixture of quicklime and fly ash at a
ratio of 2:5 by weight. The pH of stabilised biosolids is leveled up to 12, for 72 hours.
The stabilised sludge is accounted as biosolids class A. The Cd adsorption isotherms are
detected via the batch experiments. The time required to achieving the adsorption
equilibrium of Cd onto biosoil is 1 hour. The isotherm test of Cd is fitted by Langmuir
model, the values maximum of adsorptive capacity is 6.127 mg Cd/g organic matter
(OM). The P adsorption isotherms are detected via the batch experiments. The time
required to achieving the adsorption equilibrium of P onto biosoil with monopotassium
phosphate (MKP) and organic manure are 1 hour and 20 minutes, respectively. The
isotherm tests of P emitted from MKP and organic manure fertilizer are fitted by
Freundlich model, the values maximum of adsorptive capacities are 67.85 and 4.48 mg
P/g OM, respectively. Then the fully P saturated biosoil with fertiliser MKP and organic
manure fertiliser are soaked with the Cd solution at pH of 3 to determine the
precipitation between the sorbed P and Cd ions. At pH of 3, the ionic Cd is highly
concentrated. The equilibrium time is only an hour. Both of Cd adsorption onto the
saturated P biosolids with MKP fertiliser and organic manure also obey the Freundlich

isotherm model, the value maximum adsorptive capacity are 82.35 and 208.3 mg Cd/g



P. This finding confirms that Cd ions can bind to sorped P. The organic matter is the
primary adsorptive site, which can strain P, and the sorped P can further retard ionic Cd
via secondary adsorption process. The FT-IR analysis implies that the main mechanism
of Cd and P sorption onto biosoil is relied on the chemical bonding and complex
forming amona Cd, P and OM. The functional groups of O-H (hydroxyl) and N-H
stretching (proteins), C-H stretching (alkyl) and C=N stretching (amide IlI), phenolic —
OH and C=0 carboxylate stretching could play an extremely important role in binding of
Cd. Whenever the biosoil is fully exhaust with P adsorption from MKP fertiliser and
organic manure, the FT-IR spectrum is oscillated owing to the phosphorous adsorption.
The reaction may be in regard with O-H (hydroxyl) and N-H stretching (proteins),
Aliphatic C-H stretching (fatty acids), C=0 (carbonyl) and -CN stretching (amide I), C=N
stretching (amide 1), phenolic -OH and C=0 carboxylate stretching groups bound to
phosphorous. The Cd species onto saturated P biosoil with MKP fertiliser are
transformed in to the fractions of exchangeable, bound to Fe&Mn oxides, oxidisable
and residual (inert). For Cd species onto saturated P biosoil with organic manure are
mostly fixed preferentially in form of oxidisable and residual (inert). The X-ray
diffraction result shows the Cd-P reaction can generate Cd,P,O; on saturated biosoil
with P. This precipitant Cd-P can reduce the immobility and toxicity of Cd species due
to stable form. So, it can be pronounced that the biosoil can stabilise the Cd species and
adsorb P, in the same time Cd and P can react with each other, conducting Cd-P

precipitation.

Keywords: Adsorption / Alkaline Stabilisation / Biosoil / Isotherm model/ Sewage

biosolids/ Cadmium/ Phosphorous
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