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Abstract. 

 Celluloce synthesized from rice straw by using a simple and an efficient method. After extracted with toluene and n-

hexana, rice straw powder were dilute in a various concentration of natrium hidroxide (1%, 3%, 5%, 7% and 9%) and heated to 800 

C for 5 hours. Celluloce was synthesized succesfully in presence of natrium hidroxide 7% with the yield 34.26% and presence 

lignin 0.15%. The IR spectra shows that the O-H binding at 3400 cm-1 and C-H binding at 2900 cm-1 are the charateristic of 

celluloce 
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Introduction 

 One technology that has been developed rapidly for environmental monitoring is sensor 

technology. One of the main components in the sensor is the membrane. The membrane has an 

active ingredient in capturing the desired ion called ionophores. Some compounds that can be used 

as ionophores include humic acid and its derivatives are humate amide compounds (Muhali, 2013), 

azokrown compounds and derivatives (Purba, 2013) and cellulose acetate compounds (Mashuni, 

2012). The advantage of cellulose acetate as a membrane material is that it is a renewable source, 

easy to produce and environmentally friendly. 

 Rice straw is a lignocellulosic material that is available in large quantities and has not been 

utilized optimally in Indonesia. Rice straw is part of the stems and stems of rice plants after 

harvesting butirbutir fruit. Rice straw is one of agricultural waste containing cellulose about 

34,2%. The average nutrient content contained in rice straw in Indonesia is 5.6% Si, 0.4% N, 

0.02% P and 1.4% K. The average composition of rice straw content is 34.2% cellulose, 26.1% 

hemicellulose, 11.71% lignin, 17.11% ash, 2.8% pectin and 3.0% protein (Chem, 2008). 

Initial stages in cellulose acetate synthesis one of them is cellulose isolation. In the 

cellulose isolation there is a very important process, namely delignification. The delignification 

process generally uses NaOH and H2SO4. Gunam et al. (2011), conducted a study on the 

delignification of bagasse using 2%, 4% and 6% NaOH delignification. The results showed that 



most lignin reductions were obtained through the use of NaOH 6% which was 32%, from 17.65% 

to 11.9%, while in the delignification process using H2SO4 comparing pretreatment using 

chemical method with bagasse, that is with H2SO4 ¬ (0 , 25% and 0.5%) and variations of heating 

time using autoclocs at 121 ° C for 15, 30, and 45 minutes. Based on the result of analysis, in 

pretreatment method using H2SO4 0,5% at heating time for 30 minutes there was decrease of 

lignin level from 21,11% to 12,97% (Wardani & Kusumawardini, 2012). 

Therefore, based on the above description, it is interesting to conduct research on cellulose 

isolation from rice straw by studying the effect of variation of base concentration NaOH. This is 

done to find out which concentration of the best base variations produce the highest levels of 

cellulose. 

 

Material and Methods  

 

Materials and Chemicals 

The tools used in this research are glassware (Pyrex) such as glass cup, watch glass, glass 

stirrer, erlenmeyer, pumpkin measure, volume pipette, spindle, glass funnel, three neck flask, 

burette, dropper dropper, thermometer, glass bottle , pH meter CT Lutron, oven, magnetic stirrer, 

blender, 60 mesh sieve, analytical balance of OHAUSS brand galaxy TM 160 model, buchner 

filter, vacuum pump, petri dish, separating funnel, a set of socket tools, scissors and hotplate stirrer; 

analysis equipment such as the Fourier Transform Infrared (FTIR) spectrofotometer Shimadzu 

8201PC.  

The materials used in this study were rice straw waste, sodium hydroxide (E.Merck), , 30% 

peroxide acid (E.Merck), sulfuric acid 98 % (E.Merck), distilled water, and filter paper. 

 

Pretreatment of Rice Straw 

Sample of rice straw taken Mahang Barabai Village. The small cut sample is then washed 

with water and rinsed with aquades for 1 hour to remove impurities. The sample is dried in the 

sun, then heated in an oven at 600C. The dried samples were cut small by blending and milling, 

then filtered with a 60 mesh sieve. The filtered powder sample is stored in an air-free plastic bag. 

 

Isolation of Celluloce from Rice Straw 

100 g rice straw powder samples were placed in filter paper and tied with yarn. The sample 

was extracted with a hexane-methanol mixture (2: 1 v / v) using a socket tool for 6 hours, then the 

sample was dried. The extraction samples were weighed respectively by 10 g in a glass cup and 

added 300 mL of NaOH solution with a concentration variation of 1%; 3%; 5%; 7% and 9%, then 

heated for 5 hours at a temperature of 800C. The sample was cooled and acidified with 10% 

H2SO4 to pH 3-4 at a temperature of 500C. Samples were separated by filtrate using a buchner 

funnel using a vacuum pump. The precipitate was added with 2% H 2 O 2 (ratio 30: 1), with pH ~ 

9 and stirred for 5 hours. The obtained residue is filtered and washed with distilled water, then 

dried (Das et al, 2014). The dry deposited cellulose obtained is weighed to a constant weight.  

 

Determination of Lignin 

0.1 g of cellulose weighed and then transferred to 80 mL cup glass. 2 mL of 72% sulfuric acid was 

added slowly in a submersible bath at temperature (20 ° C ± 1 ° C) while stirring and maceration 

with a stir bar for 2-3 minutes. Once dispersed, cover the cup glass with a watch glass and leave it 

for 2 hours and stirring occasionally during the process. Then 77 mL of distilled water was added 



and refluxed for 4 hours. After that the solution is cooled and allowed to stand until the lignin 

precipitates settle perfectly. The solution is then decanted and the precipitate is transferred 

quantitatively to a glass funnel with a coated weighted sheet of paper. The lignin deposit is washed 

until it is acid-free with hot water. The filter paper containing the lignin precipitate is then dried at 

the oven (105 ° C ± 3 ° C), then cooled in desiccators and weighs to a constant weight. 

 

Result and Discussion 

The size of the rice straw will have an effect on the cellulose extraction process, thus determining 

the amount of liberated lignin and hemicellulose. The smaller the sample particles the more 

extracted cellulose and the higher the yield of the cellulose produced. Therefore at the pretreatment 

stage the rice straw sample is sieved up to 60 mesh. Lignin bound to cellulose can be removed by 

a delignification process. Lignin removal can be done by using a base, one of which is sodium 

hydroxide. The cooking process with alkali will degrade lignin, causing lignin to dissolve in water 

during the washing process. The bleaching process using peroxide acids will oxidize the remaining 

lignin in extracted cellulose and the white cellulose pulp will be obtained. 

 

Table 1. The influence of NaOH concentration 

NaOH (%) W selulosa 

(gram) 

% selulosa W lignin (gram) % lignin 

1 1,9386 19,39 0,0275 0,28 

3 2,1769 21,77 0,1538 1,54 

5 1,655 16,55 0,0618 0,62 

7 3,3626 33,63 0,2415 2,42 

9 0,9111 9,11 0,1242 1,24 

 

Table 1 shows that the concentration of sodium hydroxide solution gives a significant effect on 

the resultant cellulose content. The increase of yield of cellulose obtained increased with 

increasing of NaOH concentration from 1% - 7% with cellulose yield of 33,63% at 7% 

concentration. At 9% concentration will decrease the yield of cellulose to 9,11% because with 

increasing of NaOH solution hence degradation of cellulose polymer by NaOH solution. 

 

Conclusion 

In cellulose isolation process from rice straw yield cellulose yield of 33,63% by using 

sodium hydroxide concentration equal to 7% 
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