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Abstract pyrolysis system. The result has shown that the maximum
adsorption capacity was 1.76 mg g in the rice hull activated
BACKGROUND: Recently, biomass conversion from biochar treated with 6 M KOH at 600C of pyrolysis

agricultural wastes to carbon-rich materials such as biochar temperature, while its non-treated biochar was 1.17 mg g'.
has been recognized as a promising option to maintain or The adsorption rate in the rice hull activated biochar treated
increase soil productivity, reduce nutrient losses, and with 6 M KOH at 600°C was increased at 62.18% compared
mitigate greenhouse gas emissions from the agro-ecosystem. to that of the control. Adsorption of NH,-N in the rice hull
This experiment was conducted to select an optimum activated biochar was well suited for the Langmuir model
conditions for enhancing the NH,-N adsorption capacity of because it was observed that dimensionless constant (Ry ) was
rice hull activated biochar. 0.97 and 0.66 at 600°C and 800C of pyrolysis temperatures,

METHODS AND RESULTS: For deciding the proper respectively. The maximum adsorption amount (gy,) and the

molarity of KOH for enhancing its porosity, biochars treated bond strength constants (b) were 0.092 mg g” and 0.001 mg

with different molarity of KOH (0, 1, 2, 4, 6, 8) were car- L™, respectively, for the rice hull activated biochar treated

bonized at 600C in the reactor. The maximum adsorption with 6 M KOH at 600 C of pyrolysis.

capacity was 1.464 mg ¢”, and an optimum molarity was CONCLUSION: Optimum condition of rice hull activated

selected to be 6 M KOH. For the effect of adsorption capa- biochar was 6M KOH at 600°C of pyrolysis temperature.

city to different carbonized temperatures, 6 M KOH-treated

biochar was carbonized at 600C and 800C under the Key words: Absorption capacity, Rice hull activated
biochar
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Table 1. Chemical g)roperhes of rice hull biochar and different activated biochars with different pyrolysis temperatures

in this experiment®

Materials used (E 12_(1)) ( dSE (1'311'1) (ng ) (ng(; )
Rice hull biochar 9.240.07 240.3+5.3 0.32+0.02 14.26+0.15
Rice hull activated biochar at 600C 9.9+0.08 207.3+16.13 2.91+0.27 226.35+8.05
Rice hull activated biochar at 850TC 10.6+0.30 544.0+31.82 3.90+0.06 154.97+2.45

A EC; Electric conductivity, TC; Total carbon, and TN; Total nitrogen.
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Table 2. Changes of pH and EC to activated rice hull biochar treated with different molarity of KOH

Treatments pH (1:20) EC (dS m?)
™M 9.6+0.10 84.046.04
2M 9.8+0.14 120.6+6.40
M 9.9+0.13 199.1422.15
6M 9.940.08 207.3+16.13
8M 9.4+0.14 88.6+10.31

The values were average of three replications, and stand deviations displayed standard deviation(p<0.05).
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Fig. 1. Variation adsorption amount and removal rate of
NH,-N on activated biochar treated with different
molarity KOH through cabonization of rice hull biochar.
The values were average of three replications, and error
bars displayed standard deviation (p<0.05).
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Fig. 2. Variation adsorption amount and removal rate of
NH4-N on a different mass of activated rice hull biochar.
The values were average of three replications.
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Fig. 3. Equilibrium adsorption isotherm at different
temperature for adsorption of NHs-N to activated rice hull
biochar. The values were average of three replications.
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average of three replications.
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Table 3. Parameters calculated from Langmuir isothermal model to different temperatures of pyrolysis

a)
Treatment (m?orm g'l) L mg’l) > R
Control 0.05 0.82* 0.97
600C 0.102 0.88** 0.86
850C 0.045 0.82* 0.65

% Gm: maximum adsorption capacities of NHs-N, * b: binding strength constant of NHs-N,

9 *significant at 5%,

*“*significant at 1%, and ¥ R;: dimensionless constant of Langmuir isotherm.
The values were average of three replications, and error bars displayed standard deviation (p<0.05).
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