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Abstract: The emulsion is an essential part of jute processing and batching oil plays a vital role in the preparation of the emulsion. The making of five 
different emulsions was varying Rice Bran Oil (RBO) and glycerin percentage where other ingredients were kept constant but one emulsion was 
prepared only using Jute Batching Oil (JBO) with same composition of ingredients. Manufacturing of six yarns of same fineness (206 tex) and twist (T.P.I. 
= 4) was accomplished by applying 20% of those emulsions on Bangla White B grade jute fiber. During fiber processing in spinning it was found that oil-
free but glycerin added emulsified jute fiber produced 10 – 25% less wastage then others. On the other hand, when only Rice Bran Oil (RBO) was used 
the properties like tenacity, elongation (%), evenness, imperfection, and hairiness of emulsified yarn showed a better result than others. 
 
Index Terms: Glycerin, jute spinning, JBO, RBO, wastage and yarn properties. 
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1 INTRODUCTION 
Jute is a lingo-cellulosic, eco-friendly and biodegradable      
natural bast fiber. It grows mainly in Bangladesh, India, 
Thailand, Nepal, and China. Worldwide statically, the 
amount of   production is second just after cotton and it is 
also a low cost, lightweight, strong and high specific 
modulus fiber [1-4]. This fiber is composed of cellulose (63-
66%), hemicellulose (21-23%), lignin (10-12%) and meager 
quantities of fats, waxes, and water-soluble compounds [5]. 
It is generally a composite type of fiber, where ultimate cells 
are bonded together by lignin and non-cellulosic materials 
[6]. Since 18th century jute has been processed by jute 
batching oil-based emulsion for its stiff nature. The usability 
of JBO, which is obtained from mineral source, is not safe 
in case of food packaging because of its sticky odor. A 
vegetable oil named RBO is substantially used for cooking   
purpose in some Asian countries like Bangladesh, Japan, 
India, and China. On the other hand, glycerin is a colorless, 
odorless, hygroscopic and water soluble viscous liquid 
extensively helpful as health care and cosmetic items. JBO 
is substituted by RBO in the recent period of time because 
of a little drawback. Nevertheless, the treatment of glycerin 
in jute processing is not practiced even as a substitute of 
JBO for softening and moisture retention ability of jute fiber. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. MATERIALS AND METHODS 
The selection of fiber as a raw material was Bangladeshi B 
grade white jute fiber and average bundle strength and 
elongation is 40.66 cN/tex and 1.92% respectively. The 
value of moisture content of that fibre is 17.46%.  During 
the preparation of the emulsion, one of the ingredients 
named oil is usually mixed up with others ingredients and 
oil such as traditional JBO, RBO and glycerin were chosen 
for the work those were locally collected.  Long staple fiber 
processing line (carding, drawing, and flyer spinning 
machine)   manufactured by James Mackie Co. Ltd. was 
used for jute yarn manufacturing. Jute fiber softening 
emulsion was prepared by using 83.5% water, 0.5% 
emulsifier and rest 16 % was JBO, RBO, glycerin, and 
mixtures of RBO and glycerin, which are shown in table 1.  
   

 
 
The amount of emulsion applied on raw jute fiber was 20%. 
Then emulsified jute was pilled/conditioned 48 hours in 
normal atmospheric condition with covering heavy jute 
fabrics. Half circular down striking jute breaker card and full 
circular finisher card were used for fiber carding. Dollop 
weight and clock length of breaker card were 16 pounds 
and 10.25 yards respectively. The doubling of finisher card 
was 11 and 1st, 2nd and 3rd draw frame was used for 
drawing and doubling whose doubling were 2, 3 and 2 
respectively. Average 206 tex and 4 twists per inch yarn 
were manufactured by flyer spinning machine, which had 
3200 r.p.m. of the flyer.  Properties of fiber and yarn were 
tested according to table 2. 
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3. RESULTS AND DISCUSSIONS 

 
3.1. Effect of Emulsion on Process Wastage 
Wastage is a common phenomenon during processing of 
fiber and (2 -7)% fiber becomes wastage up to yarn 
manufacturing. Generally, emulsion reduces the wastage of 
jute by acting as softener and lubricant. From this work, it is 
also seen that emulsion has a decent role to reduce the 
generation of processing wastage.  Wastage (%) are given 
in table no.3, which were generated to manufacture yarn 
from different emulsified jute fiber. It was seen that glycerin-
based emulsified fiber generated less wastage than JBO 
and RBO based emulsified fiber. Glycerin probably makes 
better bonding among fibers or can retain moisture for a 
longer time than others, which leads to reducing the 
breakage of fiber as well as reduces the generation of 
wastage.  
 

 
 

3.2. Effect of Emulsion on Yarn Tenacity and 
Elongation 
Jute is a lingo-cellulosic strong bast fiber. The emulsion is 
an intimate mix of oil and water with the assistance of 
emulsifier, which is applied to jute fiber for softening and 
maintaining flexibility during processing and also reducing 
breakage of fiber. Tenacity and elongation of these yarns 
are shown differently from one another, which are given in 
figure no. 1. Pure RBO based emulsified yarn exhibited the 
best tenacity compare to others. Purely JBO and glycerin 
based emulsified yarn showed approximately same tenacity 
but combined RBO and glycerin based emulsified yarns 

showed a little bit lower tenacity compare to purely JBO, 
RBO, and glycerin based emulsified yarn. Glycerin is a 
moisturizer, which can preserve moisture of jute fiber more 
than JBO and RBO. Oil film around the fibers not only 
hinder the evaporation of moisture but also lubricate the 
fiber as a result purely oil-based emulsified yarn showed 
good tenacity. 

 

 
 

Compared to cotton, jute fiber has low elongation, which is 
approximately 2% and consequently, the yarn has low 
elongation. The elongation (%) of six yarns are lied within 3 
and RBO based emulsified yarn showed more elongation 
than others, which are shown in figure no. 2. 
 

 
 

3.3. Effect of Emulsion on Yarn Evenness 
The length of jute reed is 5 - 8 feet long but after breaker 
and finisher carding the length of individual fiber lies within 
2 – 30 inch. The length of maximum fiber are 2 – 4 inch and 
only 2% fiber has a long length, which is 20 – 30 inches. 
The length uniformity of carded split-up fibers is 
impoverished. Manufacturing of uniform yarn is difficult and 
impossible from this variable-length fiber. Evenness and 
hairiness property of these jute yarn were measured by 
Premier Evenness Tester. Compared to cotton, the 
unevenness of six yarns shows very high, which are 
illustrated figure no. 3. Purely RBO based emulsified yarn 
shows low unevenness compare to others and purely 
glycerin based yarn shows high unevenness. Probably 
sticky nature of glycerin hinders the proper separation and 
movement of the fiber during drafting and drawing, which 
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leads to mass variation and degrade unevenness property 
of yarns. 

 

 
 

3.4. Effect of Emulsion on Yarn Imperfection 
Yarn imperfection is one of the important properties, which 
has the visual effect on fabric and leads to a satisfactory 
level. Here imperfection means a total number of thick, thin 
and neps per kilometer of yarn. Purely RBO based 
emulsified yarn has low imperfection compared to other 
yarns and purely glycerin based emulsified yarn has a very 
high imperfection, which is shown at the figure no. 4. 
Probably irregular movement of fiber is responsible for this. 

 

 
 
3.5. Effect of Emulsion on Yarn Hairiness 
Yarn hairiness assumes a significance property, which 
refers to the length and frequency of fiber ends that are not 
integrated into the yarn and therefore protrude from the 
yarn surface. Like evenness and imperfection, hairiness 
property of only RBO based emulsified yarn shows low 
value. Hairiness of the six yarns is shown in figure no. 5. 
[RBO (4%) + Gly (12%)] sample shows highest value. It 
may be the reason that in this ratio fibres do not lubricated 
properly so that they project from yarn body. 

 
 

4. CONCLUSIONS 

The production of excellent quality jute yarn is possible by 
using glycerin rather than using any kind of oil. Due to some 
stumbling blocks of JBO in concern of health hazard like 
carcinogenic problem it is not beneficial to use in food grain 
packaging. On the contrary, glycerin perhaps a good 
restoration for safeness of food grain packaging. However, 
RBO is incredible now a days for jute processing for the 
security of health in packaging. Taking everything into 
consideration of six recipes it can be finalized that oil-free 
jute processing is feasible. Thus, natural and environment 
friendly, bio-degradable fiber processing methods is 
developed which can hopefully bring a positive influence on 
using jute fiber. 
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