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Abstract - In the current search for renewable energy sources, residual biomass has been highlighted as a potential source of chemical 

compounds that are currently obtained from petroleum. Among the derivatives obtained from this furfural is considered key part in this 

process as they are key compounds in the fine chemical industry. This study aims use of the pinewood and corncorb for the synthesis of 

furfural. The physical pre-treatment of biomass can be carried out followed by acid hydrolysis. For the synthesis of the furanic compounds, 

different concentration of Dilute Acid can be used. The products obtained in each step can be analyzed by GC - MS. The best yield of 

product can be obtained in case of corbcorb for specific concentration of dilute acid. [1], [2], [24], [29]  

Index Terms— Furfural, Pine Wood, Corb Corb, GC- MS, Batch Reactor, Salt, Dilute Acid, Concentration. 

——————————      —————————— 

1 INTRODUCTION                                                        

URFURAL, identified as one of the top 30 platform chemi-
cals derived from biomass, as an important fuel precursor 
and can be converted to hydrocarbon fuels and fuel inter-

mediates. With current global production greater than 200,000 
tonnes annually it is currently a high-value commercial com-
modity chemical, produced primarily from agricultural wastes 
such as oat hulls, corn cobs, and sugar cane bagasse and 
wood. Industrial processes for furfural production were de-
veloped as early as 1921 when the Quaker Oats batch process 
was developed to produce furfural from oat hulls. [2], [3], [4], 
[5] 
 
Since then, many alternative batch and continuous processes 
have been developed with most of the batch operations pri-
marily using sulfuric acid as a homogeneous acid catalyst and 
temperatures ranging between 160 and 200 °C.6 High operat-
ing costs and low energy efficiency coupled with low furfural 
yield, on the order of less than 50%, resulted in the closure of 
batch process based plants in 1990s. Another significant indus-
trial continuous process for furfural production was devel-
oped by Quaker Oats, which operated for 40 years in Belle 
Glade, Florida, until 1997. [1], [31], [32] 
 
 The continuous process utilized a traditional horizontal 
screw-style reactor, similar to the 1-ton per day horizontal re-
actor system (Metso, Norcross, GA) used at National Renewa-
ble Energy Laboratory (NREL) for dilute acid pretreatment. A 
slightly improved furfural yield (55%) was obtained in the 
continuous process developed by Quaker Oats using a resi-
dence time of 1 h. While this process was technically success-
ful, the plant ultimately shut down due to the high mainte-
nance cost of the continuous reactor system. Improving furfu-
ral yield beyond 55% in industrial production has been the 
subject of much research over the last 100 years. [3], [4], [5], 
[6], [18] 

 
 

This is a difficult task because furfural, once produced, rapidly 
degrades through resinification and condensation reactions. 
Furfural resinification is a reaction in which furfural reacts 
with itself, while condensation reactions occur when furfural 
reacts with xylose or one of the intermediates of xylose-to-
furfural conversion to form furfural pentose or difurfural pen-
tose. The loss of furfural by condensation is significantly 
greater than the loss by resinification. Much research has been 
conducted in recent decades to try to minimize degradation 
and improve furfural yield. [2], [30], [31] 
 
As a lignocellulosic waste material ie Corb Corb and Wood 
was hydrolyzed with acid to yield chemical ie furfural. The 
interest for producing chemicals from renewable resources has 
increased in the last decade which having direct impact on 
increasing prices of fossil fuels. Biomass residues available 
from agricultural and forest processing constitute a potential 
source for production of chemicals such as ethanol, reducing 
sugars and furfural by using enzyme or acid-catalyzed hy-
drolysis. Furfural is a basic chemical which can be utilized in a 
variety of industries such as chemical industry, refining oil 
industry, food industry and agricultural industry. [3], [4], [17] 
 
It is usually produced from agricultural wastes containing 
pentosan as the main component, notably corn cob, rice straw, 
bagasse and rice hull4 .In the past ten years. Furfural (FF) is a 
solvent produced from plant pentosans (xylan, arabinan and 
polyuronids), the complex carbohydrates contained in the cel-
lulose of plant tissues. The product has attracted some interest 
because it helps in the converting the relatively abundant 
supplies of lignocelluloses feedstocks into ethanol and higher-
valued co-product chemicals. [6], [16] 
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The World market for furfural is currently 200,000 to 210,000 
tpa, which includes 120,000 to 130,000 tpa for use to make fur-
furyl alcohol. Currently there are four important and poten-
tially significant applications of product furfural in the indus-
try such as agrochemicals, clean Fuels/Bio-fuels, timber 
treatment. About 60 pounds of furfural was produced during 
the year 1920-21, using a small digester with dil sulfuric acid 
and the cobs themselves. Interest in the possibilities of furfural 
utilization has gain attention of several researchers for manu-
facturers as a cooperative research.  [7], [9], [10], [14] 
 
Corncobs as the raw material for synthesis of furfural using 
acid hydrolysis method. The corncobs were heated with dil 
hydrochloric acid at temperature of 180 -185 0C in an autoclave 
for 45 min. The yield of furfural was obtained approximate 
7.75%.After that in 1924, researchers utilized corncobs and oat 
hull as the raw material for synthesis of furfural using acid 
hydrolysis method. [8], [9], [11], [15] 
 
The corncob was heated with dil hydrochloric acid at tempera-
ture of 1800C in an pressure digester for 30 min. The yield of 
furfural obtained was 1-1.5 % and adhesive was 40-45%7 .This 
paper gave the idea about the production of furfural from 
corncobs. The unit consists of a pressure digester unit and a 
continuous column still. The cobs are digested with water and 
high-pressure steam, the vapors being condensed to form a 
dilute furfural solution. Optimum operating conditions are: 
Pressure, 130 to 135 pounds (180° C); ratio of water to cobs, 
4:1; digestion period, 2 hours. [3], [5], [7], [25] 
 
The furfural yield obtained is 6 % of the weight of cobs used. 
The chemicals formed during this process acetic acid, acetal-
dehyde, and methanol are by-products8 .After 1990 onwards, 
the various researcher described the process of hydrolysis of 
rice husks, wood and some edible plants species with different 
concentration of hydrochloric acid (HCl) and sulfuric acid 
(H2SO4), and in the presence of lactose, some metallic oxides 
as catalyst and mild oxidizing agents. A gas chromatography 
(GC), HPLC and a UV visible spectrophotometer are used to 
confirm the presence of furfural. The presence of mild oxidiz-
ing agents seems not to affect the yield of furfural but the 
presence of catalyst affect the yield of furfural. [8], [9] 
 

2. MATERIALS & EXPERIMENTAL METHODS 

 
Materials 

Specific amount of Corb corb or Pine wood collected from a 
Loacal Area. It was dried in the oven temperature of 200°C for 
48 hours. It was ground and sieved to a maximum size of 
1mm and the sieved material was stored in the autodesiccator. 
[19], [20]  

 
 
 
 
 
 

Experimental Methods  
This study is carried out in a batch reactor system. The appa-
ratus is consisted of six main parts:3L capacity three-neck 
round bottom flask as batch reactor , 30 cm column and a con-
denser, a mechanical stirrer , extraction flask and device to 
measure temperature. The chemicals such as 1M aqueous HCl 
(1. 50 liter) and 400 g (6.84 mole) NaCl are introduced into a 3L 
three-neck round bottom flask. A column and a condenser are 
attached and the reaction mixture is heated and stirred with a 
mechanical stirrer. Steam distillation is observed after 15 
minutes at the distilling temperature of 107°C. The distillate is 
set to flow into an extraction flask containing 250 ml chloro-
form. Two layers are formed with the aqueous layer at the top 
and the chloroformfurfural containing layer at the bottom of 
the flask. [12], [13], [20], [21], [30] 
 
Separation and identification of furfural 
The chloroform-furfural layer is subjected to extraction to re-
move the chloroform, and a clear yellowish liquid (F-l) re-
mained. Product of F-l is analyzed by GCMS and is deter-
mined as furfural.  [12], [20], [21] 
 
1. Effect of Type of Acid  
 The effect of type of acid on the yield of furfural can be stud-
ied. The different types of acid used such as HCl and H2SO4 
can be used in this method. Sulfuric acid shows more yield of 
furfural than hydrochloric acid as per literature survey. [22], 
[23], [26] 
  
2. Effect of Concentration of acid  
The effect of Concentration of acid on yield of furfural is stud-
ied. The different concentrations of acid can be used such as 
(0.5 M, 1 M & 1.5 M). We can see the effect on yield of furfural. 
[3], [20],  
 
The acid hydrolysis of corb corb or pine wood can be carried 
out using hydrochloric acid (HC1) and sulfuric acid (H2SO4) 
of different concentrations. Literaturre shows a slight increase 
in the furfural production when sulfuric acid of 1M concentra-
tion is used as comparre to HCL. [21], [28] 
 
 

3. CONCLUSION 
Many new developments will takes place in acid hydrolysis 
process and use of furfural for many applications such as for 
synthesizing a family of derived solvents like furfuryl alcohol 
and tetrahydrofuran and in the production of resins for mold-
ed plastic and metal coatings. Furthermore, it plays a big role 
in the manufacture of insecticide as well. Recently, furfural 
has been used in the food industry for flavoring purpose too. 
Many of the researchers are worked on acid hydrolysis of rice 
hull, Lignocellulogic waste and Sorghum straw by using dif-
ferent metallic catalysts. This study revealed a good yield of 
the furfural from Corb Corb or Pine Wood which can be con-
firmed by the various tests. In a view of environmental and 
economic aspects, production of furfural from biomass may 
provide cost-effective alternative to commercial furfural in 
many applications. [27], [29], [30] 
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