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ABSTRACT

This study investigated the effects of cellulose concentration dissolved in 1—butyl—3—
methylimidazolium chloride ([Bmim]|Cl) and N,N—dimethylformamide (DMF) on the properties
of cellulose solution and beads. Cellulose beads were prepared using the dropping method.,
The cellulose solution dissolved in [Bmim|Cl and DMF (mixing ratio=70:30) did not gel for
12 h and exhibited shear thinning behavior, Increasing the cellulose concentration increased
the viscosity and surface tension of the cellulose solution, Cellulose beads, 600—1000 um
in size, were prepared by varying the cellulose concentration in the range of 2—4% and
the syringe needle diameter in the range of 0,3—0.9 mm using the dropping method, The
particle size of the beads increased with increasing cellulose concentration and diameter
of the syringe needle, The cellulose concentration had no remarkable effect on the chemical
structure, crystallinity, and thermal stability of cellulose.

Keywords: Cellulose beads, cellulose dissolution, cellulose concentration, [Bmim]|CI, DMF,
dropping
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Table 1, Conditions for cellulose dissolution

Conditions Contents
[Bmim]|Cl : DMF mixing ratio (w:w) 70 : 30
Reaction temperature (C) 110
Reaction time (h) 5
Pulp concentration (%) 2,3, 4
Stirring speed (rpm) 200
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[Bmim]ClZ} DMF&] &2} Bl 70:302.2 14sk3ict
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Fig. 1. Polarized microscope images of cellulose solutions dissolved with [Bmim|Cl and DMF (mixing
ratio=70:30) solvent at various HWBKP concentration,
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Fig. 2. Effects of cellulose concentration on (A) low shear viscosity, (B) storage and loss modulus,
(C) viscosity according to shear rate variation, and (D) surface tension of [Bmim]|Cl/DMF/

cellulose solution,
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Fig. 3. Effect of cellulose concentration on (A) particle size distribution and (B) mean particle size
(D50). Internal diameter of syringe needle=0.4 mm,
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Fig. 5. Effect of the inner diameter of syringe needle for dropping on (A) particle size distribution
and (B) mean particle size (D50). The cellulose concentration was 3%,
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Fig. 6. SEM pictures of cellulose beads produced with various syringe needles nozzle diameters,
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Fig. 7. Effects of cellulose dissolution concentration on chemical properties of cellulose beads:
(A) FTIR spectra, (B) XRD spectra, (C) TG curves, and (D) corresponding DTG cureves of
HwBKP and cellulose beads,
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A7) vk el Aobaes ul= glxt Av)e A} A}

ZfobH oL, 500 um of5te] F71% HAE uj2E

LESEETC o] 1ES 20199 R (B EHHEAR) ] 2l
3) [Bmim|Cl3 DMF &3 8410 83l5ka S5ae] 02 ARATAEY AU o} 45 AT (NRF-

NAAT st MEZOA HZE AR A, AEEQ 2019R1A2C2009284).
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