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Contrast of Adsorption Property and Influencing Factors of Different Biochar for Ammonia
Nitrogen Removal in Water

CHEN Haoyu', DUAN Youli**
(1. College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China;
2. Shanghai Daoji Carbon Co. , Lid. , Shanghai 201400, China)

Abstract Ammonia nitrogen—containing wastewater is a kind of difficult—to—treat wastewater. How to effectively treat it has always
been a research hotspot in the environmental field at home and abroad. Biochar is an adsorbent with high potential. In order to explore
the adsorption effect of different biochars on ammonia nitrogen in wastewater, rice husk, rice straw and bamboo were used as biochar
sources. The effects of initial ammonia nitrogen concentration, biochar dosage, adsorption time and solution pH on the adsorption of
ammonia nitrogen by biochar were investigated by batch adsorption test and kinetic test. Results showed that both rice straw and
bamboo biochar had larger specific surface area and more adsorption sites. According to scanning electron microscope (SEM) images,
bamboo biochar has more crystalline structure with multiple pores and micropores. When the initial ammonia nitrogen mass
concentration was 100~1 000 mg/L, the removal rates of ammonia nitrogen by the three biochars were 61. 99% ~93. 57%. With the
increase of biochar dosage, the ammonia nitrogen removal rate also increased. The optimum pH for removing ammonia nitrogen was 6 ~
8. In conclusion, the three biochars have the potential to adsorb ammonia nitrogen in water, and the order of adsorption capacity is
bamboo biochar>rice straw biochar>rice husk biochar.
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Fig. 1 Preparation Process of Biochar ( Rice Husk,

Rice Straw and Bamboo)
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Tab. 1 Characteristics of Biochar

2% e IKFEFGFF Py
SRR (m? g ") 37.152 70. 845 99. 558
BET L&A (m*-¢™") 37.586 70. 509 102. 551
AL AY (m*-g™") 20.916 24. 899 34. 150
BALARY (em®-g7) 0. 006 0.010 0.013
pH {# 8.0 9.0 8.5
RSy 20. 46% 15.33% 5.87%
ER Gy 54.22% 30. 67% 8.92%
16 7 e S o 43 4 25.32% 54.00% 80. 20%
C i34 20.25% 54.99% 80.27%
N 4340 6.85% 13.30% 0
0 Bt 434K 49.57% 20. 59% 17.90%
S JBtit /34K 0.03% 2.14% 0.03%
Si 44K 22.63% 4.21% 0.77%
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Fig.2 SEM Image of Biochar
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Fig.3 FTIR Infrared Spectra of Biochar (Rice Husk,

Rice Straw and Bamboo)
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Tab.2 Equilibrium Adsorption Capacity and Ammonia Nitrogen Removal Rate of Three Biochars at Different

Initial Ammonia Nitrogen Concentrations

WA R R e LETAE P/ IKFEREFT A= ¢ (ERER7/P/
/(mg-L7") Q./(mg-g™") PN Q./(mg-g™") PN Q./(mg-g™") NS
100 4.36 87. 11% 3.77 75. 43% 4.69 93.57%
250 10. 51 84. 08% 9.14 73. 14% 11.35 90. 81%
500 20. 34 81.36% 17.18 68.71% 21.66 86. 63%
750 29.41 78. 44% 25.08 66. 88% 31.51 84.03%
1 000 37.11 74.22% 30.99 61.99% 40.78 81.55%
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W o = T e 1R R =22 T 8 e 8 A £ I
PEAT T B, W RS P 4 D A o 40 R R B )
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Fig. 4 Effects of Different Indices on Ammonia Nitrogen Adsorption at 25 °C
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Tab.3 Ammonia Nitrogen Removal Rate of Three Biochars

in Actual Rainwater System

KBE RENGFER  RESeEd KRR T AR

FFR OEE/(mge L") RERE REERE LR
SY1 61.25 71.23% 63.55% 80. 72%
SY2 49.97 69. 11% 61.03% 78.23%
SY3 35.4 65.88% 56.74% 73.69%
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x4 Langmuir F1 Freundlich ZER LR AR RIS B
Tab. 4  Fitting Data of Langmuir and Freundlich Isotherm Models

Langmuir il Freundlich #74
HEWaR
0,/ (mg-g™") K, /(L-mg™") R Kg/(mg-L7") 1/n Ry?
ARt/ b7a 64.350 1 0. 005 2x1073 0.988 6 0.707 1 0.726 9 0.995 8
IKAEREFTAE e 63.816 2 0. 002 5x1073 0.988 5 0.327 6 0.778 5 0.995 3
VrFLE Y% 58.377 1 0.010 8x1073 0.9527 1.457 0 0.642 0 0.999 1

B 5 (a)Langmuir WA FT (b) Freundlich W% A5 7Y
Fig.5 (a)Langmuir Adsorption Model and (b) Freundlich Adsorption Model

HEZ AN BB 2B Q). Q, COERF R FRYHUA AT REIEHR RGN R, Rk, HAtbf: 0 07
(A A KB R BT, 5 3h eiominid 6 RRAERT .
PR B 6(c) A O BB B I A R BTN TE 3 R Ao 0 2 g 2 B o

R5 MG IET YR Y R B
Tab.5 Fitting Data of Pseudo-First-Order, Pseudo-Second-Order and Internal Diffusion Models

BRISHL REsEAE I IRREREAT A1 P s
HE— gl ) oA ¢./(mgg™) 37.5 31.0 41.0
0,/(mg-g) 21.23 15. 86 31.99
A 3.3x107° 3.0x107° 3.7x107°
R 0.939 3 0.878 6 0.962 6
HEZ R BN ) AR 0,/ (mgeg™") 39.92 32.04 44.05
A 0.3x107° 0.5x107° 0.2x107°
R? 0.999 7 0.999 5 0.997 5
SEN e P Ky/(mg-g ' »min™") 0.690 4 0.435 8 0.740 3
C/(mgg) 15.803 3 16.762 5 17.285 8
R 0.847 5 0.892 6 0.920 6

TR R® B0 THE— B sy, ST I  BERE A Q,) SRR (R (g, ) BEAT LA, YE— PR T
WA A KRR MHE(Q, . (@) IRTIRIRAE, iivfE AR A (Q,) #23k
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6 (a)HE—ZUBAL (b) WG (c) NP B
Fig. 6 (a)Pseudo-First-Order Model, (b) Pseudo-Second-
Order Model and (c¢) Internal Diffusion Model
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