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Adsorption Equilibrium and Kinetics of NO Removal on Activated Carbons

YIN Yanshan, ZHANG Jun, SHENG Changdong
(School of Energy and Environment, Southeast University, Nanjing 210096, Jiangsu Province, China)

ABSTRACT: The adsorption equilibrium and kinetics of NO
removal on activated carbons (ACs) were investigated based on
a quartz fixed bed reactor by temperature programmed reaction
(TPR) and isothermal reaction. The results of TPR were in
good agreement with that of isothermal reaction. ACs-NO in
TPR (30~600 ‘C ) showed three temperature regions,
corresponding to chemisorption, transition and reduction
reaction respectively with increasing temperature. Compared
with Freundlich and Temkin isotherm equation, Langmuir
isotherm equation presented better fitted results for NO
adsorption equilibrium. Three kinetic models including
intra-particle diffusion equation, Langmuir rate equation and
Elovich equation were applied in describing the reaction of
ACs-NO at low temperatures. The correlation efficient from the
three kinetic models revealed that Elovich equation was the
most suitable one. Therefore, NO removal on AC at low
temperature was controlled by chemisorption rate. The initial
adsorption rate varied inversely with temperature. The
activation energy of chemisorption increased with the increase
of NO uptakes from an initial negative value. The Kinetics of
ACs-NO at high temperatures was controlled by reduction
reaction.

KEY WORDS: activated carbon; NO adsorption; adsorption
equilibrium; Kinetics
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Tab. 1 Parameters of pore structure of activated carbons
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Fig. 1 Pore size distribution of activated carbons
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Fig. 2 Variations of NO conversion with temperature
during TPR
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Fig. 3 Linear fitting of adsorption equilibrium of
NO on AC-2
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Tab. 2 Parameters and correlation coefficients from linear
fitting by Langmuir, Freundlich and
Temkin isotherm equations
Langmuir 5% 7% Freundlich 4535 J7 % Temkin 553 )5 72
O Ka R? Ke n R? B: Kr R’
0.274 1764 0.995 0262 1.232 0.993 0.044 26.921 0.957
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Fig. 4 Variations of NO uptakes on activated carbons at
low temperatures
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Tab. 3 Correlation coefficients from linear fitting by three
kinetic equations and Elovich constant b

RZ
VC%&W#ﬁﬁﬁljm?£ﬁ$

AC-1 AC-2 AC-1 AC-2 AC1l AC2 AC-1 AC-2
50 0941 0.828 0.896 0.915 0.999 0979 153.85 119.05
70 0966 0.880 0.916 0.796 0.990 0.993 133.33 200.00
100 0942 0932 0.918 0.978 0.993 0.987 204.08 144.93
120 — 0911 — 0880 — 0982 — 204.03
150 0.938 0.920 0933 0920 0.992 0991 181.82 149.25
200 0913 0.935 0919 0937 0996 0.978 117.65 163.93

250 0919 0971 0977 0907 0.991 0.979 119.05 108.70
300 0.953 0.919 0.987 0.961 0.997 0.983 135.14 188.68
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Fig. 5 Initial chemisorption rate and adsorption activation
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Tab. 4 Correlation coefficients from linear fitting by

Elovich equation and reduction reaction rate constants of
activated carbon-NO at higher temperatures

— MK RS R? S AR ks

AC-1 AC-2 AC-1 AC-2
400 0.929 0.958 0.452 0.258
500 0.942 0.951 0.927 0.520
550 0.922 0.923 1.880 1.246
600 0.869 0.894 5.439 3.850
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NO 7EiG MR R MikE 2 tH C-NO I U WAL
EE AT

3 it
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JiFEF, NO 7E AC-2 K11 W B R 4F Hh 1% 115
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