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 Chitin is the second most abundant polymer in nature after cellulose. Chitin 
derivative have gained wide attention as effective biosorbent due to low cost and 
high contents of amino and hydroxyl functional groups which show significant 
adsorption potential for the removal of various aquatic pollutants. This paper 
reported the feasibility of using chitin to remove NO3

-
 ions from aqueous solution 

under different experimental conditions. The efficiency of chitin as an adsorbent 
was investigated using batch adsorption technique at room temperature. Effect 
of various process parameters, namely adsorbent dose, contact time, initial NO3

-
 

ions concentration, temperature and pH were studied. The experimental data 
were analyzed using Freundlich, Langmuir and Temkin isotherm models to 
determine the mechanistic parameters related to the adsorption process. It was 
found out that Langmuir and Freundlich models fitted well. The results also 
show that the amount of NO3

-
 ions adsorbed by chitin increased rapidly to reach 

the equilibrium threshold in a few minutes. The results generally shows that 
chitin adsorbent can be successfully used to remove NO3

-
 ions from aqueous 

solutions. 
©2015 BluePen Journals Ltd. All rights reserved 

 
 
INTRODUCTION 
 
Pollution of water resources by excessive presence of 
nitrogen compounds such as nitrate, nitrite and 
ammonium, is a real health and environmental problem. 
The heavy utilization of artificial fertilizers and the 
uncontrolled discharges of raw have been known to 
cause the penetration of large nitrate and phosphate 
quantities into the ground and surface waters (Peavy et 
al., 1985 ; Lin and Wu, 1996; Shrimali and Singh, 2001; 
Bogardi and Kuzelka, 1991). Nitrate excess in drinking 
water may cause blue disease in babies called 
methemoglobinemia in newborn infants as well as other 
illnesses (Ozturk and Bektas, 2004). The most important 
environmental problems caused by nitrogen and 
phosphorus  compounds   are   eutrophication   of   water 
supplies  and  infectious  disease  (Barber  and   Stuckey, 
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2000). These components which are involved in the 
eutrophication of surface waters and the presence of high 
levels of nitrate and nitrite ions in drinking water has an 
adverse risk to human health (Jorgensen, 2001; 
Viessman et al., 2005; Chiban et al., 2012; World Health 
Organization, 1985).  

Several purification techniques based on the 
physicochemical and biological processes are used to 
remove or reduce the amount of toxic pollutants found in 
water and wastewater. These include methods of ion 
exchange, biological treatment, membrane separation 
and adsorption (Rijn et al., 2006; Green and Shelef, 
1994; Bhatnagar et al., 2011; Chiban et al., 2011a). 
Among these methods the adsorption appears the most 
appropriate (Faust et al., 1987). Activated carbon is 
generally considered a universal adsorbent for the 
removal of various aquatic pollutants especially organic 
pollutants.  However,  it  shows  less  affinity  for   anionic 
pollutants giving low  adsorption  capacity  (Bhatnagar  et 



 

 
 

 
 
 
 

 

 

 

 
 
Figure 1. Chemical structure of chitin. 

 
 
 
al., 2011). In addition, its generalized use in the treatment 
of wastewater is sometimes limited due to its high costs 
(Chiban et al., 2012; Wang et al., 2007), which requires 
significant technological and financial investment. The 
search for new materials that would be good adsorbents, 
easy to prepare and whose prices are low is one of the 
most promising ways. Researches based on natural 
adsorbents of vegetative, animal or mineral origin were 
carried out by various teams (Chiban et al., 2012; Alslaibi 
et al., 2013a; Bhatnagar et al., 2011; Karaca et al., 2006; 
Alslaibi et al., 2013b; Li et al., 2006; Abdel-halim et al., 
2003; Alslaibi et al., 2014). In our team, the effectiveness 
of several inert solid biomaterials Adsorbents (ISBMA) 
has been demonstrated. These ISBMA have shown 
significant potential for retention toward metallic and 
inorganic pollutants from synthetic laboratory solutions or 
real wastewater (Chiban et al., 2011a; Chiban et al., 
2011b; Chiban et al., 2012; Soudani et al., 2011a; 
Soudani, 2011b).  

Chitin, biomaterial of animal origin may be part of these 
materials due to its intrinsic properties, its abundance and 
low cost (Bailey et al., 1999). This is the second most 
abundant natural polymer after cellulose. It is mainly 
extracted from the shells of crustaceans such as crabs, 
shrimp and lobsters (Shahidi et al., 2005; Mathur et al., 
1990). In addition, this biopolymer includes in its structure 
several functional groups capable create interactions with 
different chemical entities.  

Chitin and its derivatives, in particular chitosan, have 
shown a significant adsorption potential for removal of 
various water pollutants especially heavy metals, dyes 
and phenol (Bhatnagar et al., 2009; Benguella et al., 
2002). Chatterjee et al. (2009) have studied the 
adsorption of nitrate by the chitosan, a derivative 
generally obtained by deacetylation thermochemical of 
chitin. The adsorption of NO3

-
 was found to be strongly 

dependent  on  the  pH  and  temperature;  the  maximum 
adsorption capacity is especially important to acidic pH.  
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Behavior explained by protonation of the amine group of 
chitosan resulting in an improvement in the adsorption of 
nitrate because of the increase in electrostatic 
interactions between the negatively charged nitrate group 
and the positively charged amine group. Likewise, the 
chemical modification of chitosan by crossl-inking 
involves the improvement of adsorption capacity of the 
chitosan ions to nitrate (Chatterjee et al., 2009). Chitin is 
the polymer N-acetyl-β-D-glucosamine, its structure 
differs from that of the chitosan by the presence of an 
acetyl group on the amine group. This protection of the 
amine function may make adsorption on chitin less 
sensitive to fluctuations in pH compared to chitosan.  

In our previous works, we have investigated the 
biochemical composition of some dry plants (Chiban et 
al., 2007) and also the adsorption of heavy metals and 
oxyanions from aqueous solutions onto micro-particles of 
dry plants (Benhima et al., 2008; 2011a). In this paper, 
we have tested the removal of NO3

-
 ions from aqueous 

solution on chitin as low cost adsorbent. In this meaning, 
the adsorption kinetics and isotherms studies as well as 
the influence of several parameters (contact time, initial 
concentration, pH, temperature) on the adsorption of 
NO3

-
 ions by chitin was also studied. However, these 

studies were performed using commercially available 
sources of chitin from crab/shrimp shell a source that is 
likely to be found in marine and shell fish processing 
environments and is often relatively impure. In terrestrial 
environments, arthropods and fungi represent the major 
source of chitin. Such organisms are also common indoor 
environments, resulting in chronic exposure due to the 
inhalation of chitin-containing particles. All the 
experiments were performed in the laboratory of 
department of chemistry, Ibn Zohr University, Agadir, 
Morocco. 
 
 
MATERIALS AND METHODS 
 
Adsorbent preparation 
 
Chitin is the second most abundant natural polymer in 
nature after cellulose. This abundance, combined with 
the specific chemistry of chitin and its derivative chitosan, 
make for the array of potential applications. Chitin is a 
linear beta 1,4-linked polymer of N-acetyl-D-glucosamine 
(Figure 1), it differs from the other polysaccharides by the 
presence of nitrogen in addition to carbon, hydrogen and 
oxygen in the macromolecular chain (Tokura and 
Tamura, 2007). A perfect chitin would possess a degree 
of acetylation (DA) of 100% while the chitosan, the ideal 
deacetylated derivative, would have a DA of 0% (or a 
degree of deacetylation, DD, of 100%) if the 
deacetylation   was   complete.   In   nature,    these    two 
extremes do not exist; the most common form is  a  chitin  
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of DA 85-95% (Al Sagheer et al., 2009). The crystal 
structure of chitin can occur in three different 
arrangements; α, β and γ, but the α form is the most 
stable and the most common (Einbu and Varum, 2007).  

Commercially available chitin (Cas N
o
 1398-61-4, 

molecular weight 400,000 g.mol
-1

) was obtained in the 
form of flakes from Loba Chemie Pvt., Mumbai, India. 
Chitin powder was sieved to produce particle sizes less 
than 500 µm.  

The Point of Zero Charge (PZC) was determined using 
the solid addition method (Banerjee and Chattopadhyaya, 
2013) viz: 50 mL of 0.01M NaCl solutions were taken in 
different conical flasks of 100 mL and 0.5 g of adsorbent 
was introduced in each of them. Now pH values of these 
solutions were adjusted in 2 to 12 range by 0.1 M 
HCl/NaOH solutions. These flasks were kept for 48 h and 
the final pH of the solutions was measured. Graphs were 
plotted between pHfinal versus pHinitial. The point of 
intersection of the curve of pHfinal versus pHinitial was 
recorded as pHzpc of the chitin. 
 
 
Solution preparation 
 
Nitrate stock solutions were prepared by dissolving a 
known amount of potassium nitrate salt (KNO3, Fluka, 
purity > 99 %) in double distilled water. The concentration 
ranges of the prepared nitrate ions solution varied 
between 0.05 and 8 g/L. The aqueous solution was 
diluted with double distilled water to obtain the NO3

-
 

synthetic solution of desired concentration. The KNO3 
agent used was of analytical grade and without further 
purification. pH of the solutions was adjusted using 1 M 
NaOH or 1 M HCl solutions using pH meter. All 
experiments employed double distilled water. 
 
 
Experimental procedure 
 
Adsorption experiments were made by a batch technique 
at room temperature. The batch mode was selected 
because of its simplicity and reliability. Known amounts of 
chitin were placed in different stoppered Erlenmeyer 
glass flasks of 100 ml capacity containing 40 ml of nitrate 
anion solution of known concentration and pH. The 
solutions were shaken vigorously for a given time period 
to reach equilibrium. The stirring speed of the shaker was 
kept constant for each run throughout the experiment, 
ensuring equal mixing. After contact time t (Tc, min), the 
Erlenmeyer containing the sample were withdrawn from 
the shaker, the suspensions were centrifuged at 500 rpm 
for 10 min and the supernatant was filtered through a 
Whatman filter paper. The filtrates were then prepared for 
analysis according to the diazotization method which was 
described   in   the   standard   methods   of   water    and 

 
 
 
 
wastewater examination (Lestage, 1986) using UV-Vis 
spectrophotometer (CECIL/CE 1021) at 537 nm. The 
concentration of nitrate removed (Cads) from aqueous 
solutions was calculated by difference of initial 
concentration, C0, and the concentration at time t (Cads = 
C0 – Ct). The removal percentage of nitrate from aqueous 
solutions Pr (%) on micro-particles of chitin was 
calculated from: 

 

 Pads = 
 

%100
0

0 


C

CC e                 (1) 

 
The amount of nitrate adsorbed on a chitin adsorbent at 
instant t (Qt (mg/g)) is calculated by the following 
equation: 

 

Qads = 
 

m

CCV e0                    (2) 

 
where C0 is the initial concentration of the nitrate in the 
feed solution (mg/L), Ct is the concentration of nitrate in 
solution at a given time t (mg/L), V is the total volume of 
the feed solution (ml); and m is the weight of the 
adsorbent (g).  

At adsorption equilibrium, nitrate concentration in the 
feed Ct becomes the equilibrium concentration Ce and 
adsorbed amount Qt becomes Qmax. 
 
 
RESULTS AND DISCUSSION 
 
Characterization of the adsorbent 
 
The SEM of chitin (Figure 2) reveals a homogeneous 
surface, microscopic multilayer super imposable with net 
interstices between sheets (microlayer) and a high 
porosity.  

The structure of chitin possesses several functional 
groups to create affinities (hydrogen bonds, electrostatic 
interaction ...) with several chemical entities with pollution 
effects as evidenced by its IR spectrum (Table 1) which is 
consistent with literature data (Pawlak et al., 2003; 
Brugnerotto et al., 2001). Hydroxyl groups (OH) and 
amine (NH) are represented by a broad band at 3300 cm

-

1
 and  absorption of these groups in the region indicates 

may be attributed to the hydrogen bonds. Stretching 
vibration corresponds to C–H are also common to both 
spectra. They are characterized by absorption in the 
region of 2800 cm

-1
 and 3030 cm

-1
. The absorption bands 

in the region of 1500 and 1650 cm
-1

 corresponds to 
carbonyl groups stretching vibrations. The absorption 
bands  in  the   region   of   1030   cm

-1
   and   1450   cm

-1
 

corresponds to R-C-H, R-OH and  amines  vibration.  The 
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Figure 2. SEM chitin, particle size < 500 µm (Scanning Electron HITACHI S-4500): a, (magnifications: 250×); b, 

(magnifications: 1000×); c, (magnifications: 2500×); d, (magnifications: 10000×). 

 
 
 

Table 1. Interpretation of the FT-IR spectrum of chitin. 

 

Assignement λ (cm
-1

) 

v OH 3400 

v NH 3270 ; 3114 

v CH 2890 

v C=O 1640 

δ NH + v CN 1550 ; 1320 

δ CH 1440 ; 1380 

v C-O 1070 ; 1030 
 

v, stretching vibrations; δ, bending angular. 
 
 
broad band at 1420 cm

-1
 is due to mineral salts, 

especially bicarbonates, characterized by CC, CO and 
CN functional groups. The adsorption by Chitin might be 
attributed mainly to their surface, which contains anion 
binding functional groups as carboxyl, hydroxyl and 
amino groups. Chitin has been little studied as biosorbent 
compared  to  chitosan,   due   to   the   concentration   of 

primary amine groups in chitosan. Such chemical groups 
are the main responsible of adsorption either of cations 
(by chelation), or anions (by electrostatic attraction) or 
polar molecules (by interactions as ion-dipole, dipole-
dipole, van der Waals forces, etc.) (Rangel-Mendez et al., 
2010).  

The results of the zero point of charge  of  the  Chitin  is 
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found to be pHPZC = 6.7. This shows that at pH less than 
6.7 the surface of the Chitin is predominated by positive 
charges while at pH greater than 6.7 the surface is 
predominated by negative charges. Thus, at pH < pHPZC, 
the surface has a high positive charge density; uptake of 
negatively charged nitrate ions would be high. At pH> 
pHPZC, the surface has a high negative charge density; 
uptake of negatively charged nitrate ions would be low.  
 
 
Determination of the ratio masse/volume (R = m/v) 
 
This ratio corresponds to the lowest mass BMISA leading 
to a maximum rate of removal of NO3

-
 ions. This study 

was performed with a ratio R = chitin mass / volume of 
the solution as R = 25g/l, which is 1 g/40 ml. This ratio 
was determined from the evolution of the concentration 
retained in nitrate ions depending on the mass / volume 
ratio R (Figures 3 and 4). This change was followed for a 
low initial concentration Ci = 100 mg/l and another strong 
one Ci = 1g/l.  

It is found that the concentration selected stabilizes at a 
maximum value corresponding to a ratio (m/V) equal 25 
g/l. This result shows that 1 g of chitin with 40 ml of 
solution is sufficient to achieve the maximum adsorption 
for nitrate ions. This report is similar to that obtained with 
the vegetable biomaterials studied in our team (Benhima 
et al., 2008). 
 
 
Effect of contact time 
 
The effect of contact time on the adsorption of ions NO3

- 
in 

was performed for two initial concentrations: Ci = 100 
mg/l, and Ci = 1 g/l (Figure 5 and 6).  

It is noted that the amount adsorbed of ions NO3
-
 

retaining by chitin surface increases with contact time. 
The adsorption of NO3

- 
ions is very fast: the adsorption 

equilibrium is reached after a contact time of about 2 min 
to an initial concentration 100 mg/l and about 10 min for 
an initial concentration 1 g/l. The percentage retained of 
NO3

- 
ions at equilibrium is about 35% and 48% for both 

initial concentrations respectively 100 mg/l and 1000 mg/l. 
 
 
Determination of the maximum amount adsorbed at 
saturation 
 
The effect of the initial concentration on the adsorption of 
NO3

- 
ions was investigated at different concentrations 

ranging from 50 mg/l to 8 g/l (Figure 7).  
Analysis of this curve shows that the quantity of retained 

by 1 g of the chitin nitrate ions increases with the initial 
concentration   of   the   solution.   The   retained   quantity 
continues to increase even for  high  initial  concentrations 

 
 
 
 
(8 g/l) without reaching the level corresponding to 
saturation.  

To determine the maximum amount adsorbed (Qmax), 
we calculated the theoretical maximum amount adsorbed 
by plotting the curve corresponding to the variation of 
1/Cr in terms of 1/Ci extrapolated to an infinite 
concentration (Figure 8). We took the points approaching 
the saturation level and which corresponding to high 
concentrations. By extrapolation to an infinite 
concentration, the maximum retained concentration at 
total saturation of the chitin was about 10 g/l, an amount 
adsorbed at saturation per 1 g of chitin and which could 
reach a value of the order of 0.4 g/g. These amounts are 
much higher than those obtained with several other 
natural adsorbents (Bhatnagar et al., 2011; Soudani et 
al., 2009; Chatterjee et al., 2009) and particularly with 
polysaccharides the structure of which is similar to that of 
chitin: the maximum adsorption capacity is of 92.1 mg/g 
at 30°C for chitosan, of 104 mg/g for chitosan modified by 
crosslinking (Chatterjee et al., 2009) and 83 mg/g (1.34 
mmol/g) for the cellulose (Orlando et al., 2002). 
 
  
Adsorption isotherms 
 
Adsorption isotherms are mathematical models that 
describe the distribution of the adsorbate species among 
solid and liquid phases, and are important data to 
understand the mechanism of the adsorption. Several 
models have been published in the literature to describe 
experimental data of adsorption isotherms. The Langmuir 
and Freundlich models are the most frequently employed 
models. In this study, these two models were used to 
describe the relationship between the adsorbed amount 
of nitrate ions on chitin and its equilibrium concentration 
in solution.  
 
Langmuir adsorption isotherm 
 
The data obtained were then fitted to the Langmuir 
adsorption isotherm applied to equilibrium adsorption 
assuming monolayer adsorption onto a surface with a 
finite number of identical sites and is expressed in the 
linear form by the following equation (Langmuir, 1916): 

eLr CKCCC maxmax

111
         (3) 

 
where Cr is the equilibrium nitrate concentration on the 
adsorbent (mg/l), Ce is the equilibrium nitrate 
concentration in the solution (mg/l), Cmax is the maximum 
adsorption capacity of the adsorbent (mg/g), and KL is the 
Langmuir adsorption constant (l/mg) and is related to the 
free energy of adsorption (Chen et al., 2008). The  plot  
of1/Cr versus 1/Ce for chitin gives a straight  line  of  slope  
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Figure 3. Effect of ratio R on the adsorption of NO3

-
 ions by chitin: Ci = 100 mg; T = 25°C; pH = 

6.14; Tc = 24 h. 
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Figure 4. Effect of ratio R on the adsorption of NO3

-
 ions by chitin: Ci = 1 g / l; T = 25°C, pH = 

6.51; Tc = 24 h. 
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Figure 5. Effect of contact time on adsorption of nitrate ions by Chitin: Ci = 100 mg/l; R = 25 g/l; T = 25°C; pH = 

6.5. 
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Figure 6. Effect of contact time on adsorption of nitrate ions by Chitin: Ci = 1 g/l; R = 25 g/l; T = 25°C; pH = 

6.12. 
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Figure 7. Effect of initial nitrate concentration on adsorption of nitrate ions by chitin: R = 25 g/l ; T = 25°C ; pH = 

6.11; Tc = 6 h. 
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Figure 8. Variation of 1/Cr in terms of 1/Ci. 



 

 
 

Morghi et al.          16  
 
 
 

 

 

       
0,0000 0,0005 0,0010 0,0015 0,0020 0,0025 0,0030 0,0035 0,0040 0,0045

0,000

0,001

0,002

0,003

0,004

0,005

0,006

0,007

0,008

0,009

 

 Langmuir Isotherm

 Linear Fit of 1/Cr (mg/l)

1/
C

r 
(l

/m
g)

1/Ce (l/mg)

Equation y = a + b*

Adj. R-Squar 0,99542

Value Standard Erro

1/Cr Intercept 2,38525E- 8,40752E-5

1/Cr Slope 1,87051 0,04796

 
 
 
 
 
 
 
 
 
 

0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035 0.0040 0.0045 
0.000 

0.001 

0.002 

0.003 

0.004 

0.005 

0.006 

0.007 

0.008 

0.009 
1
/C

r 
(l

/m
g)

 

1/Cr (l/mg)  

 Equation Y = a + b*   

Adj. R-Square  0.99542   

  Value Standard error 

1/Cr Intercept  2.38525E- 8.40752E-5 

1/Cr Slope 1.87051 0.04796 

 

 
 
Figure 9. Langmuir adsorption isotherm of NO3

-
 on the chitin. 

 
 

 
Table 2: Langmuir and Freundlich parametres of adsorption of NO3

-
 ions on chitin. 

 

Langmuir Freundlich 

Qm (g/g) KL R² 1/nf Kf R² 

0.2 1.06.10
-4
 0.996 0.881 1.005 0.999 

 

 
 

1/CmaxKL and intercepts 1/Cmax (Figure 9). The values of 
the adsorption capacity (qmax), the Langmuir constant (KL) 
and the coefficient of determination (r

2
) were presented in 

Table 2. It was found that this adsorption is well 
described by the Langmuir isotherm (R

2
 = 0.995), which 

causing adsorption at independent sites of the same 
nature, and therefore the lack of interaction between the 
adsorbed ions. 

 
 
Freundlich adsorption isotherm 

 
The adsorption data obtained were then fitted to the 
Freundlich adsorption isotherm (Freundlich, 1906), which 
is the earliest relationship known describing the 
adsorption equilibrium and is expressed by linear form in 
Equation (4): 
 

     efe CLn
n

1
KLnqLn           (4) 

 
The Freundlich isotherm constants Kf and n are constants  
incorporating all factors affecting the  adsorption  process  

such as of adsorption capacity and intensity of 
adsorption. The constants Kf and n were calculated from 
Equation (4) and Freundlich plots (Figure 10). The 
amount of absorbent required to reduce any initial 
concentration to predetermined final concentration can be 
calculated. The values for Freundlich constants and 
correlation coefficients (r

2
) for the two adsorbents used 

during the study are also presented in Table 2. The 
values of n between 1 and 10 (i.e., 1/n less than 1) 
represent a favorable adsorption (Faust and Aly, 1987). 
Very good correlation obtained with the Freundlich 
isotherm suggests the existence of several types of 
adsorption sites which obey the independence criteria 
Langmuir and reinforces the good correlation obtained 
with the Langmuir isotherm. 
 
 
Effect of initial pH 
 
The study of the effect of pH on the adsorption of ions to 
NO3

- 
was performed at an initial concentration of 100 mg/l 

and at different values pH (ranging from 2 to 12). The 
obtained results are shown  in  Figure  11.  These  results 
show that the  retained  quantity  in  NO3

- 
 ions  is  slightly
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Figure 10. Freundlich adsorption isotherm of NO3

-
 on the chitin. 
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Figure 11. Effect of pH on adsorption of nitrate ions by chitin: R = 25 g/l; T = 25°C; Tc = 24 h; Ci = 100 mg/l. 
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Figure 12. Effect of the temperature on adsorption of nitrate ions by chitin: R = 25 g/l; T = 25°C; pH = 6.51; 

Tc = 24 h; Ci = 100 mg/l. 

 
 
 

Table 3: Values of initial pH and equilibrium pH. 

 

pH initial 2 4 6 8 10 12 

pH equilibrium 5.3 7.7 7.8 7.7 7.8 10.7 

 
 
 
increased when the initial pH of the solution is acidic and 
remains unchanged for ions NO3

-
 as the pH of the 

solution is basic, which can be explained by the pH of 
zero point charge of chitin, pHpzc = 6.7.  

The measurement of pH of the studied equilibrium 
solutions, Table 3, shows that the pH of the solution at 
equilibrium does not change in the same order as the 
initial pH. The chitin would have a regulator effect of pH 
and therefore the variation of the retained concentration 
is not important even thougt the pH varies significantly. 
Contrary to what was observed for the chitosan 
(Chatterjee et al., 2009a, 2009b), the pH has only slight 
influence on the adsorption of nitrate on chitin. Thus, the 
change in pH has no major influence on the adsorption of 
nitrate ions on the chitin; it appears that chitin plays the 
role of the pH regulator, and therefore the variation of the 
concentration selected is not important although the initial 
pH varies significantly. 

Effect of temperature 

 
The study of the effect of temperature on the adsorption 
of ions to NO3

-
 was performed at an initial concentration 

of 100 mg/l and at different temperatures (from 20 to 
40°C). Figure 12 shows the evolution of the adsorbed 
concentration of ions nitrate in terms of temperature. The 
adsorbed concentration of NO3

-
 ions by chitin increases 

slightly with temperature. This adsorption would be 
slightly endothermic. The optimum température at 
equilibrium contact time for nitrate ions adsorption on 
chitin was obtained as 35°C. 

 
 
Conclusion 

 
In course of  this  work,  we  conducted  a  comprehensive  



 

 
 

 
 
 
 
study of the adsorption of ions NO3

-
 on chitin. The 

adsorption kinetics of NO3
-
 ions on chitin is very fast; the 

equilibrium is reached after a contact time of about 2 min 
for the initial concentration 100 mg/l and about 10 minutes 
for the initial concentration of 1 g/l. The results showed 
that the change in pH has no major influence on the 
adsorption of nitrate ions on the chitin and therefore the 
variation of the concentration selected is not important 
although the initial pH varies significantly.  

The study of the variation of the retention concentration 
of NO3

-
 ions in terms of the temperature indicates that this 

adsorption is slightly endothermic. The retained 
concentration increases with the initial concentration of 
NO3

-
 ions and the level corresponding to saturation of the 

chitin is not reached even for high initial concentrations (8 
g/l). The maximum theoretical amount adsorbed per 1 g of 
the chitin was about 0.4 g/g.  

Good correlations of adsorption isotherms of Langmuir 
and Freundlich leads to independent sites of the same 
nature, and therefore the lack of interaction between the 
adsorbed ions.  

We can therefore conclude that chitin has great 
potential adsorbent to nitrate ions. It has advantages 
compared to chitosan concerning the adsorption capacity 
and the influence of pH. Chemical treatments needed to 
prepare chitosan from chitin, are therefore useless making 
the adsorption process cheaper and environmental 
friendly. 
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