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Resumen

En este trabajo se estudio el proceso de obtencion de nanofibras a partir de fique, por el
método de hidrdlisis acida utilizando &cido sulfarico (H,SO,4) combinado con ultrasonido
(US). A las nanofibras obtenidas se les determind su morfologia (didmetro y longitud)
utilizando microscopia electrénica de barrido (SEM) y microscopia electrénica de
trasmisibn (TEM) respectivamente, la presencia de grupos funcionales por
espectroscopia infrarrojo (IR) y la estabilidad térmica por analisis termogravimétrico
(TGA). Se obtuvieron tamafios de particula de 25,2+6,2 nm de diametro y 483,8+283,2
nm de longitud. La temperatura maxima de degradacién de la nanocelulosa fue de
317°C.

Las nanofibras de fique se utilizaron como refuerzo en hidrogeles utilizando acrilato de
potasio (AK) y acrilamida (AM) como mondmeros. Los hidrogeles se sinterizaron por el
método de polimerizacion en solucién. La reaccién se realiz6 en un reactor de 500 mL
con tapa esmerilada, equipado con reflujo. Se prepararon suspensiones de nanofibras de
fique (3, 5, 10% en peso con respecto a la concentracion de monémeros) en 80 mL de
agua y se dispersaron utilizando ultraturrax a 9000 rpm por 10 min. Por otro lado, se
mezclaron 14,0 g de AM con 22,0 g de AK el cual se obtuvo previamente por
neutralizacién de 16,0 g de acido acrilico (AA) con hidroxido de potasio (KOH) 2,5 M.
Posteriormente, se mezclé la solucién de nanofibras y la solucién de monémeros. La
mezcla se agité por 10 min, a continuacién se adicioné el iniciador persulfato de potasio
(K»S,0s) (0,3% en peso con respecto a la cantidad de monémeros) y el entrecruzante
N,N- Metilen bis acrilamida (NMBA) (0,085% en peso con respecto a la cantidad de
mondémeros). La adicion de nanofibras de fique en una proporcion al 3% mejor6 la
capacidad de hinchamiento en el equilibrio (Qeq) (476+13,26 g/g) en aproximadamente
170 veces mas que el hidrogel sin fibra (310+8,71). Hidrogeles con proporciones de
nanofibras al 5 y 10% presentan capacidad de hinchamiento (305+12,18 g/g y 292+13,34

respectivamente) similares al del hidrogel sin fibra.
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La adiciobn de nanofibras de fique en hidrogeles en las proporciones estudiadas
incrementaron la capacidad de retenciébn de agua (Qgr) por encima del 50% en
comparacion con el hidrogel sin fibra que presenta una Qg alrededor del 20%, siendo el
hidrogel con una proporcion de nanofibras del 5% el de mayor Qr (75,317,36%).
Finalmente, los hidrogeles en proporciones de nanofibras al 5 y 10% mostraron mayor
resistencia a la compresién (Rc) en referencia al hidrogel sin nanofibras. El hidrogel con
nanofibras al 5% presentd la mayor resistencia a la compresion (16,39+4,3 kPa), 2,5

veces mayor al hidrogel sin nanofibras (6,49+2,48 kPa).

Palabras clave: (Andlisis térmico, andlisis mecéanico, celulosa, fique, hidrogeles,

nanofibras, superabsorbentes)



Abstract

In this work the process of obtaining nanofibers from fique by the acid hydrolysis method
was studied, and sulfuric acid (H,SO,) combined with ultrasound (US) was used.
morphology (diameter and length) of nanofibers were measured using scanning electron
microscopy (SEM) and transmission electron microscopy (TEM), respectively, in addition,
the presence of functional groups by infrared spectroscopy (IR) and stability thermal
analysis by thermogravimetric analysis (TGA) were analyzed. Patrticle sizes of 25.2 + 6.2
nm in diameter and 483.8 + 283.2 nm in length were obtained. The maximum degradation

temperature of the nanocellulose was 317 ° C.

The fique nanofibers were used as reinforcement in hydrogels, hydrogels potassium
acrylate (AK) and acrylamide (AM) as monomers were used. The hydrogels were
synthesized by the solution polymerization method. The reaction was carried out in a 500
mL reactor with a ground lid, equipped with reflux. Suspensions of fique nanofibers (3, 5,
10% by weight with respect to the concentration of monomers) in 80 mL of water were
prepared, and these were dispersed using an ultraturrax at 9000 rpm for 10 min. On the
other hand, 14.0 g of AM with 22.0 g of AK were mixed. AK was previously obtained by
neutralization of 16.0 g of acrylic acid (AA) with 2.5 M potassium hydroxide (KOH).
Subsequently, the solution of nanofibers and the monomer solution was mixed. The
mixture was stirred for 10 min, and subsequently, potassium persulfate initiator (K,S,Og)
(0.3% by weight with respect to the number of monomers) and the crosslinker N, N-
Methylene bis acrylamide (NMBA) were added (0.085% by weight with respect to the
amount of monomers). The addition of figue nanofibers in a 3% ratio improved the
swelling capacity at equilibrium (Qeq) (476 + 13.26 g / g) by approximately 170 times
more than the hydrogel without fiber (310 + 8.71). Hydrogels with proportions of
nanofibers at 5 and 10% showed swelling capacity (305 + 12.18 g / g and 292 + 13.34
respectively) like hydrogel without fiber.

The addition of fique nanofibers in hydrogels increased the water retention capacity (Qr)
by more than 50% compared to the hydrogel without fiber that presented a Qr around
20%, the hydrogel that presented the highest Qg was the hydrogel added with 5%
nanofibers (75.3 £ 7.36%). Finally, hydrogels with 5 and 10% of nanofibers showed
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greater resistance to compression (Rc) compared to hydrogel without nanofibers. The
hydrogel with 5% nanofibers had the highest compressive strength (16.39 + 4.3 kPa), 2.5
times greater than the hydrogel without nanofibers (6.49 + 2.48kPa).

Keywords: Thermal analysis, mechanical analysis, cellulose, fique, hydrogels,

nanofibers, superabsorbents.
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