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Tém tit

Nano tinh thé cellulose (CNC) dang thu hut dugc rat nhiéu sy quan tdm nho vao nhimng
tinh nang ndi trdi nhu: tinh chit co ly, tinh than thién véi moi truong, tinh tai tao va kha
ning phan hiy sinh hoc. Trong béo cao nay, ching ti tong hop vat liéu hydrogel hap phu
trén co so CNC va alginate (ALG) nham huéng dén tmg dung xur 1y nudc thai nhudm.
Cellulose duoc co 1ap tir bd mia, va thily phan bang axit sulfuric tao CNC. Hinh thai, cau
tric va tinh chat cta vat liéu dugc khao sat thong qua cac phuong phap phd hong ngoai bién
d6i Fourrier (FTIR), nhidu xa tia X (XRD), phép phan tich nhiét — khdi luong (TGA) va anh
hién vi dién tir truyén qua (TEM). Két qua TEM cho thdy CNC thu dugc cé dang soi véi ty
1¢ L/D cao. Hydrogel nano tinh thé cellulose va alginate (CNC-ALG) duoc tong hop bang
qua trinh gel hoa ion voi su hién dién cua ion Ca?’. Hydrogel (CNC-ALG) thu dugc c6 dang
hinh cau, dugc khao sat kha nang hap phu Methylene Blue (MB) & céc diéu kién nhu: lugng
chat hip phy, ndong do chat nhudm va thoi gian hap phy. Hydrogel thu dugc cho thay kha
nang hap phu MB tét hon so v6i ALG thuan. Tinh ning hap phu ciia vat liéu gan nhu khong
thay d6i sau 5 chu trinh hap phu - giai hap.
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Abstract

Cheap and ecofriendly adsorbents has been studied as an alternative substitution of
activated carbon for the wastewater treatment. The use of sustainable nanomaterials such as
cellulose nanocrystals (CNC) for the adsorption of dyes from water was reported recently.
In this study, a recyclable adsorbents comprising of CNC and alginate (ALG) was developed.
CNC obtained by acid hydrolysis of sugarcane bagasse (SCB) has been characterized by
Fourier transformed infrared (FTIR) spectra, thermogravimetric analysis (TGA), X-ray
diffraction (XRD), and transmission electron microscopy (TEM) studies. Images generated
by TEM showed CNC was rod-like in structure with high aspect ratio. Cellulose nanocrystals
and alginate (CNC—ALG) hydrogel beads were prepared by an ionotropic gelation method
using Ca®" ions. The adsorption behavior of methylene blue by spherical (CNC-ALG)
hydrogel beads was studied by varying the initial dye concentrations, contact time, and
adsorbent dosage. These hydrogel beads displayed improved adsorption capacities compared
to pure ALG hydrogel beads. CNC—ALG hydrogel beads were also found to be reusable, as
these hydrogel beads showed dye removal efficiency even after five successive adsorption—

desorption cycles.
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