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Utilization of Roselle charcoal as nitrate-nitrogen adsorbent
Songklanakarin J. Sci. Technol., 2006, 28(6) : 1375-1382

Recently, the attempts have been made by utilizing natural material as an adsorbent for wastewater
treatment due to its low cost, low energy requirement and the fewer chemicals used. In this study, Roselle
(Hibiscus sabdariffa L. var. altissima) was prepared to use as a charcoal adsorbent in the treatment process.
The nitrate-nitrogen adsorption capacities of Roselle charcoal with 2 different particle sizes, A (4.75-6.30
mm) and B (2.00-4.75 mm) were measured and compared with an activated carbon (AC). The equilibrium
data fitted well with the Freundlich Isotherm. The K values related to the capacity of adsorbent for nitrate-
nitrogen of such charcoal studied were in the following orders: AC > B > A expressed as 0.0321, 0.0147 and
0.0071 respectively. In addition, activated carbon required less contact time to reach equilibrium than both
of Roselle charcoal A and B. Although removal efficiency of activated carbon was higher than that of Roselle
charcoal, Roselle charcoal is an interesting alternative adsorbent due to the lower cost of its production.

Key words : Roselle, charcoal, activated carbon, adsorption capacity, nitrate-nitrogen
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Table 1. Physical characteristic of charcoal samples

Sample  Particle size (mm) Surface Area (m*/g) Dry density (g/cm®) Porosity (%) Void ratio
A 4.75 < A< 6.30 148.4 0.1000 95.55 21.4699
B 200<B<4.75 336.6 0.1031 95.20 19.8243
AC 0.85<AC<4.75 695.5 0.6115 58.34 1.4006

Sample A and B are Roselle charcoal and sample AC is activated carbon

Table 2. Contents of C, N, S and ash of Roselle charcoals and
activated carbon (% oven-dried weight)

Sample Carbon (%)  Nitrogen (%) Sulfur (%)
Roselle charcoal 90.36 1.5 0.001
activated Carbon 89.77 0.6 0.26
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Table 3. Freundlich and Langmuir constants and coefficient of determinations
(r?) from Roselle charcoals and activated carbon adsorption tested

Langmuir Constants

Freundlich constants

Sample Particle
X, b r? K n r?
A 475<A<630 -0.0843 -0.1011 0.3877 0.0071 0.6612 0.8728
B 200<B<475 -0.1355 -0.1142 0.7199 0.0147 0.6911  0.9675
AC 085<AC<4.75 -0.2203 -0.1346 0.7487 0.0321 0.7191 0.9830
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Figure 1. Freundlich isotherm of nitrate-nitrogen on Kenaf charcoals: A (4.75 < A< 6.30),
B (2.00 < B < 4.75 and activated carbon: AC (0.85 < AC< 4.75)
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Figure 2. Nitrate-nitrogen concentration at equilibrium versus initial concentration (C/C)
and adsorption time (min) Kenaf charcoals: A (4.75 < A < 6.30), B (2.00 < B <4.75
and activated carbon: AC (0.85 < AC< 4.75)
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