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Abstract

Background and Objective: Nitrogen dioxide (NO,) is one of the most dangerous pollutants in the
environment. NO- certainly causes lung damage at high concentrations. Exposure to its moderate
levels (50 ppm) for a short period may produce irritation of the eyes, nose, and throat, cough,
hemoptysis, dyspnea, and chest pain and contact to its high concentrations (> 100 ppm) can result in
pulmonary edema, which can be fatal. Therefore, it is very important for environment the removing of
the pollutant from air. The aim of this study has been the removal of NO;, gas by some natural
adsorbents by using the adsorption method.

Material and Methodology: In this work, it has been investigated the removal of NO, gas by
adsorption on different natural adsorbents including eggshell, eucalyptus bark, fennel seed, pine leaf,
tea waste, and wheat straw. It was also studied the effect of some experimental conditions including
adsorbent column length and initial NO. amount on the adsorption percentage.

Findings: The most desirable adsorption percentage obtained with adsorbent column length 50 cm
and initial NO, amount 6.3 mmol. In addition, Fennel seed and eggshell can adsorb 96.8 and 92.1% of
NO; gas in the optimum conditions, respectively.

Discussion and Conclusion: Among the used adsorbents, the most appropriate adsorbents are fennel
seed and eggshell for the adsorption process. In addition, it was correlated the equilibrium data with
the adsorption isotherms such as the Langmuir, Freundlich, Temkin, and Harkin-Jura and the results
showed that Harkin-Jura isotherm describes the experimental results better than the other isotherms.

Key words: Environmental pollutants, Adsorption, NO, gas, Natural adsorbents, Adsorption
isotherms.
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Scheme 1. Schematic diagram of the experimental apparatus for the adsorption of NO, gas onto some natural

adsorbents. 1.Hitter 2. Reaction flask 3. Air blower pump, 4. Natural adsorbent column, 5. Flask containing the
solution of hydrogen peroxide 10%.
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Table 1. The results relevant to the analysis of NOz amounts for different cupper masses
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Figure 1. The effect of the adsorbent column length on the adsorption percentage for different adsorbents
(eggshell, eucalyptus bark, fennel seed, pine leaf, tea waste, and wheat straw) (initial NO, amount= 3.0 mmol).
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Figure 2. The effect of the initial NO, amount on the adsorption percentage for different adsorbents (eggshell,
eucalyptus bark, fennel seed, pine leaf, tea waste, and wheat straw) (optimum adsorbent column length= 50 cm).
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Figure 3. Langmuir isotherm for adsorption of NO2 gas on different adsorbents (eggshell, eucalyptus bark, fennel
seed, pine leaf, tea waste, and wheat straw) (optimum adsorbent column length= 50 cm).
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Figure 4. Freundlich isotherm for adsorption of NO; gas on different adsorbents (eggshell, eucalyptus bark,
fennel seed, pine leaf, tea waste, and wheat straw) (optimum adsorbent column length= 50 cm).

822
" sy | y=02649 + 0.1602
R* = 0.7548 0.2 %
wop 0.2148x + 0.1427
- sy | ¥=0. X +
sy | RE=06113 018/4
— e | y=041318x +0.1174 v |
e R® = 0.4954 i o ||
) !
—— e, | ¥=0.30689x -0.1062 oha 11
SR R = 0.7839 ,’ﬁ
bl |
& --O=- glouli | y=03657x +01726 D12
R® = 0.8569 g
—— S y=041x +0.0819 01 4
R? = 08656 /
7z -

A

07 -06 -05 -04 -03 -02 -0.1 0 0.1 0.2 03 0.4 0.5 0.6 0.7

Inn,

CS 50 Cawgy o o diwgy) ibideo OS> 59y 0 NO2 JI5 b Ciz (gl 0 cmSad ool -0 S

(o il B+ 103l (ygsw At Job) (puiS oS g sl A (5 Cs y0 Sy iy 31 oL &ild (et gl
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ohlen g (Saygs b VP 0losld 3o Y+ 0 loud s j buzxo (55919550 g pale Ve

: o aii gy | ¥ =-1860x + 13255
= = Rz = 0997 1100 -
- csCeu | Y=-16403x +53.986 ]
i RZ = 0.9623 1000
o= | 1052.8x + 12762
—h— s | Y7 ~ : 900
R2 = 0.8237
——lscs S5, | Y=-10111x + 2877 4 800 -+
RZ = 0.9975
, || =0t as y=-24169x-36305 /90 ]
1/q. Rz = 0 8565
—_—— s = 3587 Ox +279.37
R2 = 0.8545
O .
03 02 02 03

S0 Cuwgy of g0 @50 diwgy) hlido SO (595 1 NO2 jI5 (b i 6l s — 3o o9 ] -7 S

(o il B+ 103 ygiaw dagy Jab) (pasS o5 g gl Al (Z 15 &b 50 S g cdily 1y oLS aild ¢ g 59l
Figure 6. Harkin-Jura isotherm for adsorption of NO; gas on different adsorbents (eggshell, eucalyptus bark,
fennel seed, pine leaf, tea waste, and wheat straw) (optimum adsorbent column length= 50 cm).
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Table 2. The parameters of Harkin-Jura isotherm for adsorption of NO; gas on different adsorbents (eggshell,
eucalyptus bark, fennel seed, pine leaf, tea waste, and wheat straw) (optimum adsorbent column length= 50 cm).
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