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Abstract

Synthesis, identification and evaluation of a cationic flocculant, from
cassava starch in the species (Manihot esculenta crantz), was conducted,
at Pedagogical and Technological University of Colombia, UPTC,
Chemistry Laboratory. The extraction process of native cassava starch, a
proximate analysis, synthesized polymer, was identified by comparing
their structural characteristics with the starch, using apparent viscosity,
X-ray diffraction X-RD, infrared spectroscopy FTIR, and scanning electron
microscopy SEM. A jar test was done to determine its effectiveness as a
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flocculant, and the results made it possible to elucidate their structure
after its modification. The importance of this work is that a cationic
modified starch derivative can be used as coadjutant in the flocculation
process, in waste water treatment, which is an important contribution to
socio-economic community progress in the region, where this plant is
growing.

Keywords: Cationic starch, Modified starch, Extraction, Identification,
Flocculation

Resumen

La sintesis, identificacion y evaluacion de un floculante catidnico, obtenido
a partir del almidon de yuca de la especie (Manihot esculenta Crantz), se
llevo a cabo el proceso de extraccion del almidon de yuca, en el laboratorio
de quimica de la UPTC, analisis proximal, la sintesis, del polimero, su
identificacion y la comparacion de sus caracteristicas estructurales con el
almidon nativo, tales como: viscosidad aparente, difraccion de rayos X, (X-
RD), espectroscopia infrarroja (FTIR) y microscopia electrénica de barrido
(SEM). A continuacion, pruebas de jarras, fueron realizadas para determinar
la eficacia de los derivados cationicos como floculantes, los resultados han
permitido elucidar su estructura después de su modificacion. La importancia
de este trabajo es que el almidon cationico modificado, puede utilizarse
como coadyudante en el procesc de floculacion en el tratamiento de aguas,
que es una importante contribucion a la comunidad socio-econdmica en la
region donde se desarrolle este cultivo.

Palabras claves: Almidon catiénico, almidon modificado, extraccion,
identificacion, floculacion.

Introduction

Water pollution, mainly from wastewater from food industries is a problem
affecting the community, especially by different soluble and insoluble waste
that is dumped into this by altering its physical and chemical composition
significantly, among the latter include the colloidal particles, humic
substances and microorganisms in general. Such impurities have a negative
surface charge, which prevents particles approaching each other and that
leads them to remain in an environment that fosters stability. In order that
these impurities could be removed, it is necessary to alter some
characteristics of water, across the processes of coagulation, flocculation,
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sedimentation and filtration ROMERO (2002), SINGH, R. P, et al. (2003)
SOSULSKI (2006). Synthesis of cationized starch, SINGH, et al. (2006); It
allowed to obtain a polymer derivative. This contributed to utilization of by-
products of cassava native starch, producing an alternative agro-eco-
efficient production.

Materials and methods

Experimental part was carried out at the facilities of Pedagogical and
Technological University of Colombia Chemistry Laboratory. The study was
conducted, using one kg of cassava tarch (Manihot esculenta crantz) species
obtained by randomly selecting at the local supermarket.

Synthesis took place and starch has been cationized by reacting with the
cationic monomer N-(3-chloro-2-hydroxypropyl) trimethyl ammonium
chloride. 1.3 g starch was dissolved in 120 ml distilled water. The solution
was then cooled to 50 °C. A mixture of N-(3-chloro-2-hydroxypropyl)
trimethyl ammonium chloride and 15 ml 1 N sodium hydroxide was added to
this solution. The reaction was then continued for 18 h. After that dilute
hydrochloric acid was added to lower the pH below 7 to stop the
cationization process LARSSON & WALL, (1998). The solution was thereafter
cooled to room temperature, and the polymer was precipitated by adding
excess isopropanol. It was then dried in an oven at 40 °C for six hours. Starch
was evaluated by different instrumental techniques such as: infrared
spectroscopy FTIR, X-R Diffraction, and evaluation as flocculants RATH, S.
K., & SINGH, R. P. (1997}, R. P. Singh*, T. Tripathy, G. P. Karmakar, S. K. Rath,
N. C. Karmakar, S. R. Pandey, K (et al 2000).

Results and discussion

According to the values obtained by characterization of native starch, found
a value of 12.01% moisture below that reported by and thus not directly
affect the process performance, but instead diminishes the risk of
generating activity of water in storage of starch, avoiding a possible attack
by microorganisms.

Structural identification by instrumental analysis

Apparent viscosity: can be observed the results of apparent viscosity, which
is major for the cationized polymer 4.18 Cps and minor for the native starch
3.46 Cps, the difference between the values of viscosity of native and the
modified starch is the first indicative one in the process of synthesis and
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