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Patcharalux Promthaworn 2008: Innovative Micro Porous Spherical Cellulose Beads from Rice
Straw Pulp and Corncob Pulp. Master of Engineering (Chemical Engineering), Major Field:
Chemical Engineering, Department of Chemical Engineering. Thesis Advisor: Associate Professor

Sirikalaya Suvachittanont, Ph.D. 94 pages.

This research is to study the method to produced Cellulose with micro porous-like property from
agriculture-residual materials to substitute Sephadex G-25.  Sephadex G-25 is important for
Chromatography production, Ion exchanger and etc. This study aims to recycle agriculture-residual materials:
rice straw and corn cob in which are cellulose in gradient. This method has 4 processes. First process is to
separate unwanted material away such as Hemi cellulose, Lignin. Received from this step, we got pure alpha
cellulose 82.12%, 95.24 % from rice straw and corn cob respectively. Second step, Viscose process, we
mixed each receives from first step 5 gram with 18 % sodium hydroxide for 2 hours at room temperature.
Liquid derived from this step was left for 48 hours, room temperature in which Alkali cellulose, we get. We
mixed alkali cellulose with Carbon-disulfide (CS,) 1:4 by weight and left this mixture in shaking incubator for
10 hours. Then diluted with 6 % sodium hydroxide ( Sodium hydroxide to alpha cellulose is 6:1 ) in
Ultrasonic for 6 minutes for completion of mixing and now we get 2 viscose samples, viscose from rice
straw and corn cob, 65 gram for each. Third step, cellulose beads formation process, we mixed each viscose
with cassava starch for 4 concentration: 0%, 5%, 15%, and 25% and rinsed this mixture in Carnation
solution-70 and speed 1500 round per minute to be emulsion, in this step viscose is divided into small
particle , next, speed it again for 45 minutes in 95 degree Celsius. Then separated from oil by filtration, and
separated viscose from cassava starch by dimmed in 10 % sulfuric acid for 15 minutes and rinsed with hot
water 5 times. Now we get cellulose bead derived from rice straw and corn cob.

The last step, qualify process, compared cellulose bead with Sephadex G-25: Cellulose bead has
lower density, but larger size, eventually size about 237-240 micrometer. The higher cassava starch we use,
we get: increment from 0.0366 to 0.098 cc/gram for rice straw and from 0.0378 to 0.095 cc/gram for corn cob.
Cellulose bead has more particle size than Sephadex G-25 and cassava starch percent inversely related to
surface area of cellulose beads: from 29.5 to 8.63 mzlgram for rice straw and from 28.87 to 10.17 m2/gram for

corn cob , but higher surface area than from Sephadex G-25
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