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Effect of Biochar Structure on Adsorption Characterlstlcs of Ammonla Nltrogen

CHEN Mei'?, WANG Fang',ZHANG De-li'?, YI Wei-ming'
(1. School of Agricultural Engineering and Food 501ence Shandong UanE‘l"Slly of Te(hnology Zibo 255049, Chlna; 2. Shandong
Research Center of Engineering and Teclinology for (Clean Energy,Zibo 255049 Ch]nd) o] . 4

Abstract: Ammayiia inhibition is a commen phenomenon™in_biogas engineering which#is rich in|organic nitrogen substrates Ammonla
njtrogen in anaérobic digestate slurry can be'fixed by. 'bloe’hdr adsorption. B]ochar is p]:epdred from ‘corn stalks and rice huaks as_raw
/naterials at, -dlfferbnt ‘temperatures (350%C, 45009', aﬂ'd 550°C). The purpose 1s to éxploreithe %orrelation between. the phyafcdl and
chemical structure of biochar and the” adsorptlon chara(‘tensllcs of ammonia nitrogen. The strycture and physuocheml( sl properf' les of
biochar were dndlyzed by elemental aralysisy’ FTIR, BE’I‘ etc., and batch adaol{tlon expenrhents were conducted t6*investi fgate the
—effect of biochar with different physlcochenhcal propértles on ddSOI’pt]On characteristics of ammonia nitrogen. The results indicated that
the carbon and ash’ content in biochar increases “with an increase in pyrolysis temperature; the NH," -N adsorption of the corn stalk
biochar prepazed at 450°C' (CS450) and ‘the ricethusk. btocha{’ prepared at 550°C ( RH550) follows the quasi-secondary-and quasi-
firsi-order Kihetic models. The Freundlich® ddsorptlon model can better describe the isothermal adsorption process of ammonia nitrogen
in C$450 and RII550 biochar. The adsorption capacity of corn straw carbon correlated strongly with its surface functional groups. The
most significant correlation with the adsorption capacity of rice husk carbon is the specific surface area of biochar, followed by surface
functional groups, and finally ash content. Among them, RH550 had the best adsorption performance, and the maximum adsorption
capacity was 12. 16 mg-g ™'

Key words: biochar; ammonia nitrogen; adsorption; adsorption kinetics; isothermal adsorption
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Table 1  Basic physical and chemical properties of biochar
JLE T JETH
e PR/ % C/ % N/ % H/ % S/ % 0/ % ir/% H/C (048 (N+0)/C
CS0 — 47.28 0.96 6.03 0.16 45.57 9.78 0.127 0. 964 0.984
RHO — 47.00 0.32 6.23 0.14 46. 31 16. 10 0.133 0.985 0.992
(S350 44. 63 73.82 1.56 4.40 0.55 19. 67 21.97 0. 060 0. 266 0.288
C$450 37.38 78.20 1. 66 3.38 0.84 15.92 24.83 0.043 0.204 0.225
CS550 34. 46 85.62 1.52 2.52 0.31 10. 03 27.83 0.029 0.117 0.135
RH350 47.79 73.48 0.70 4.62 0. 00 21.21 33.90 0. 063 _0.289, Pl 0.298
RH450 41.55 81. 65 0.61 3.43 0.03 14.27 3815 0.042 ¢ 0..l17§_,_--':_‘| (-) 182
RH550 38. 65 91.59 0. 60 =.2.72 0.07 41.27 0.030 : ~0.061
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Table 2 Pore structure of biochar

YR (S350 CS450 CS550 RH350 RH450 RH550
R E A/ /m? g ! 4.903 9.447 9.705 3.288 3. 665 6. 156
FHLE/ nm 4.473 5.022 6. 856 12. 621 12.9164 8. 839
BALAR em? g ! 0. 005 0.012 0.017 0.010 0.012 0.014
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(2)CS350; (b) CS450; () CS550; (d) RH350; () RH4S0; (£)RHS50
| RER B 0 5 0 SEM
{ i,
Fig. 1/ SEM of biochar at different temperatures
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Table 3 Surface of biochar contains oxygen-containing functional groups

G/ FRIL/mmol - g ! AR/ mmol - g ~! SR/ mmol - g 7! AL/ MR
(S350 2.215 1. 085 3.910 0. 566
CS450 2.338 0. 647 3.452 0.678
CS550 1.970 1.038 3.075 0. 641
RH350 1.245 0. 594 2.404 0.518
RH450 1.223 0. 527 1.930 0.634
RH550 1. 140 0.370 1.638 0. 696
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Table 5 Kinetic parameters for NH, -N adsorption on biochar
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0. 007 4.201 0. 986
0. 003 4.105 0.976
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0. 000
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Table 6  Fitting parameters of isothermal adsorption curve of NH," -N by biochar

" Langmuir W% ffH A5 1 Freundlich WY B3 7
I G/ Mg ™! K /L-mg~! R Kp/mg' o Lg™! 1/n R
Cs450 5.387 0. 007 0.922 0.710 0.271 0.991
RH550 7.295 0.001 0.939 0.110 0.520 0.971
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