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Study on the adsorption properties of nitrogen by different biochars
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Abstract ; This paper explored the adsorption properties of nitrogen by different biochars and identified a suitable material to prevent nitro—
gen pollution. The project selected three kinds of nitrogen adsorbents : rice husk biochar, pecan shell biochar and bamboo biochar. Adsorp—
tion experiments, coupled with isothermal adsorption models and kinetic models, were applied to assess the optimum adsorption conditions of
the selected biochar on nitrogen in ammonium nitrate solution. The results demonstrated that all three kinds of biochar had certain adsorp—
tion effects on nitrogen in ammonium nitrate solution, and that the adsorption capacity of biochar on nitrogen was affected by the pH of the
environment, reaction time, initial concentration and biochar addition. For instance, while the amount of biochar was 0.05 g under experi—
mental conditions of pH 9, adsorption time 3 h and initial concentration 100 mg+ L™, the optimum nitrogen adsorption quantities of the three
biochars were 23.79, 13.00 mg-g™ , and 17.60 mg- g™, respectively. Moreover, the Langmuir equation best fit the process of isothermal ad—
sorption of nitrogen by the three kinds of biochar, indicating that the adsorption of nitrogen by biochar was due mainly to monomolecular ad—
sorption. Again, the pseudo—second—order kinetics model could better define the kinetics of the three kinds of biochar adsorption nitrogen,
was suggesting that the biochar adsorption of nitrogen was chemical in nature. The results showed, that rice husk biochar had a good nitrogen
adsorption performance and could be used as a quality adsorbent to control nitrogen pollution in soil and water.
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Table 1 Basic physical and chemical properties of biochar

He g JLRJHT Elemental analysis/% KAy HeZR i Specific  FL%E Total pore
Biochar pH G N H 0 H/C 0/c Ash content/% surface area/m*+g”  volume/cm’+g™
DBC 8.22 65.38 0.47 2.23 31.92 0.034 0.488 49.00 56.03 0.043
SBC 8.68 61.03 1.07 3.14 34.62 0.051 0.567 22.50 5.70 0.016
7ZBC 8.87 63.11 0.76 3.35 31.96 0.053 0.506 27.31 43.26 0.033
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Figure 7 Langmuir(a,c,e) and Freundlich(b,d,f) isotherm of nitrogen adsorption onto biochar
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Table 2 Simulation of isothermal adsorption model and corresponding parameters
FHH Langmuir e Langmuir constants Freundlich %% Freundlich constants
Biochar Ki/L-mg" Goo/mg g™ K l( mg'g")(l,- mg—l)]/n n R?
DBC 0.034 26.903 1.928 2.052 0.692
SBC 0.026 14.550 0.929 2.005 0.724
ZBC 0.028 19.646 1.165 1.939 0.708
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Figure 8 Pseudo-first order kinetics sorption(a,c,e) and pseudo—second order kinetics sorption models(b,d,f)

of nitrogen adsorption onto biochar
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Table 3 Kinetics parameters based on pseudo—first—order and pseudo—second—order kinetics models

s JBEL Experimental parameters HE—8h 1% Ji FE Pseudofirst order #E =2 8 1% )i HE Psendo-second order

Biochar pH Gep/mg=g” ky/min™ Gocalmgg” lis ky/gemg™ min™ g, /mg-g” R
DBC 9 16.400 0.009 0 5.596 0.739 0.002 4 17.056 0.998
SBC 9 8.720 0.009 3 2.300 0.674 0.007 7 8.905 0.999
ZBC 9 10.770 0.008 9 3772 0.931 0.005 5 11.047 0.999
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