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The Intensive production of shrimp by-products from processing industries has increased significantly in recent years. The deposition of shrimp by-product in the environment causes
problems such as the increase of the biochemical oxygen demand (BOD) on the wastewaters and the creation of strong odors to the environment due to the degradation of biomass
(Bataille & Bataille, 2008). Although the by-products of shrimp processing have valuable bioactive substances, I.e., chitin, with high financial interest, they are not utilized but usually
discarded In the environment (Djellouli et al., 2019; Karthi et al., 2022). Moreover, the shrimp shells can be converted into products with high additional value such as carbonaceous
materials through a pyrolysis processes (Liu et al., 2021). In this study, shrimp wastes are used to produce new adsorbents via the pyrolysis process. The data of these experiments are
evaluated and fitted to various adsorption kinetic models. The produced materials are characterized by FTIR analysis, and their adsorptive abilities are determined by the discoloring
abilities of methylene blue dye (MB).

EXperimental

Two different marketable type of shrimps, I.e., Argentine red shrimp Pleoticus mullieri (SPM) and Pacific white farmed shrimp Litopenaeus vannamel (SLV), were used. All samples
were rinsed with running water and then the shrimp wastes were separated into shells (SPMS, SLVS) and tails (SPMT, SLVT). Each shrimp waste sample was dried and then was fully
crushed by a blender, grounded by a mortar, sieved up to 200um, and then stored In a shady place at 20°C. Finally, the specimens were then carbonized in an oven under an inert
atmosphere and the temperature rise rate was 5°C/min (Fig. 1). The carbonaceous materials were weighted before and after the carbonization process. The discoloring abilities of the
carbonaceous materials were also determined with the use of MB dye In a concentration of 0.032 g/L. The absorbance of each sample was measured with the use of ONDA V-10 Plus
spectrophotometer (A = 664 nm). The adsorption of MB onto carbonized materials was investigated with the use of FTIR analysis. The kinetic study of MB adsorption on carbonaceous
adsorbents was also examined with the application of five different models, 1.e., pseudo-second order, Lagergren, Elovich, Power and Intraparticle diffusion model. The equations of
the five models are described in Table 1.

Table 1: Kinetic equations of five different models, I.e., pseudo-first order, pseudo-second order, Elovich and
Intraparticle diffusion

Intraparticle diffusion model 0= Kp t2+ Z

1
Pseudo-second order L 4+t

9 Ksgq% Qe

Lagergren log(d, — q;) =109 g, —

Kt
2.303

Elovich g :% In(mp) + % Int

Power logg,=loga+nlogt

where: g, the amount of adsorbate adsorbed per unit mass of adsorbent (mg g?), at time, t (min), K the intraparticle diffusion rate constant (mg g *
min~12), Z the constant related to the thickness of the boundary layer (mgg™), Ksc the rate constant of pseudo second order adsorption
(gmg~* min™?), g, the amount of adsorbate adsorbed per unit mass of adsorbent (carbonaceous materials) (mg g) at equilibrium, K, the
rate constant of pseudo first order adsorption (min™t), m the initial adsorption rate (mg g min?), p is related to the extent of surface
coverage and activation energy for chemisorption (gmg™), n is the order of the physical phenomenon (e.g. adsorption) and o is the initial
rate of the power function (mg gt min™).
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1 The adsorption capacity of MB decreases according to the order: SPMS>SLVT>SLVS>SPMT while the weight loss decreases according to the order SPMT > SLVT > SLVS >
SPMS. The lowest weight loss of the carbonaceous material SPMS leads to the highest MB adsorption.

 According to FTIR analysis, the peaks at 1636cm™ may be attributed to C=C stretching "in plane" vibrations of the aromatic ring of MB indicating the adsorption of MB on
carbonaceous materials.

1 For all the adsorbents studied, chemical reaction seems significant in the rate-controlling step and the pseudo-second order chemical reaction kinetics provide the best correlation of
the experimental data.
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