
Materials Science Forum Submitt ed: 2016-01- 25 
/SSN: /662-9752. Vol. 857. pp 499-50 2 Accepted: 2016-0/-25 
doi: /0.4028/www.s cientijic .net/MSF.857.499 Online: 20/6-05-20 
© 2016 Trans Tech Publi cations. Switzerland 

Extraction and Tensile behavior of High performance
 
Hibiscus Tiliceus Fiber
 

Sakorn Chonsakorn 1.8, Sutusanee Boonyophas1,b,
 

Rattanaphol Monqkho'rattanaslt'f.Kittiyaphan Pholam 1,d,
 

Praditha Parsapratet1,e and Thepthida Arrak1,f
 

1Faculty of Home Economics Technology, Rajamangala University of Technology Thanyaburi,
 
THAILAND
 

2Faculty of Industrial Textiles and Fashion Design, Rajamangala University of Technology Phra
 
Nakhon, THAILAND
 

asakorn_c@rmutt.ac.th, bSoonyophas@gmail.com, 'rattanaphol.rmgrmutp.ac.th,
 
dk_polam@hotmail.com, eparsapratet.praditha236@gmail.com, ftpd_arrak@hotmail.com
 

Keywords: natural fiber, scouring , bleaching, home textile, Hibiscus Tiliceus 

Abstract. Environmental awareness has created an increasing concern with the greenhouse cause 
and effect, it has simulated the need for a more natural and eco-friendly construction, formed from 
textile materials. Natural fibers seem to be a good alternative, as this research is focused upon the 
studies of the extraction of Hibiscus Tiliaceus fibers, found in abundance naturally. Since they are 
readily available and accessible in fibrous form , they can easily be extracted form the plant stem 
itself, which is a plant that grows naturally, with very low maintenance costs. In this research we 
have studied the strength of Hibiscus Tiliaceus, when extracting the fibers by hand. From this 
experiment, it was found that fiber was removed from the trunk of the plant, then the application of 
water rating could be used successfully for separating the extract fiber from the sheath of the 
Hibiscus Tiliaceus in tum . The microscopically longitudinal studies showed a roughness and also a 
flat surfac e in the fibers. The fiber width was recorded at 0.3 millimeter, as well as the fiber strength 
recorded at 651.9 denier and 10.93 newtons, respectively. There are three conditions of applications 
added for this natural fiber , which involve scouring and bleaching treatments. 

Introduction 

Nowadays, it has been widel y perceived that there is a fierce competition between the Thai 
textile industry and textile industries from other countries such as China, Vietnam and India. The 
most crucial aspect that facilitates Thai industry to compete with others industries globally, is to 
constantly develop research on new innovations of textile products. Further more, researches must 
have a capacity to be developed in order to create new textile products. Based on a concept of 
sustainable development, the Thai textile industry is required to change its structure to be in a 
direction of innovation-driven economy, by paying crucial attention to a development of creative 
products. This direction and positive focus of innovation driven economy encompasses many 
important tasks, such as to create a high quality products to create market segmentation innovating 
products that fit to the market demand (consumers' demand), and to add value to a product by 
integrating local wisdom into the product [I] . 
. At present, many kinds of textiles and fibers are brought to be decorative elements in Thai 

households. By focusing on the development and innovative ways to add value to the many textile 
products in the market, results from this study should be able to bring new insights on current 
situations of the market economy, to develop products that fit the demand of the market [2]. As a 
result, these insights are expected to make the Thai textile industry highly successful cmpetitor with 
markets from other countries also. 

Recent research on the development of home textile products from hibiscus tiliaceus fiber 
was initiated, from an observation of the current situations of home textiles in Thailand. Generally, 
the Tiliaceus fiber has become one of Thailands most sustainable economic plants since 1968, by 
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stating tiliaceus (Hibiscus Sabdariffa and Corchoruscapusularis) as the most exported plant. After 
World War II, the price rise of Corchoruscapusularis was effected due to a problem in the 
production process and its availability [3]. Therefore, many countries had tried to invent new fibers 
from other types of plants to substitute the lack fiber of corchoruscapusularis fiber. Fiber from the 
Hibiscus Sabdariffa plant was substituted in its use, in place of the Corchoruscapusularis' fiber. 
While the Hibicus Sabdariffa are the most planted in India , Brazil, Bangladesh and Pakistan, its 
textile production is normally done in Manchuria, South Korea, China, Taiwan, Philippines, 
Vietnam and Thailand. The Hibis cus Sabdariffa originally in tropical areas of the African continent, 
however it later spread through the United States. Not only is the Hibiscus Sabdariffa's popularity 
well recognised to become grown on a large scale in tropical areas , it is also quite hardy and able to 
grow in much colder climates [4]. For Thailand, there is no clear history or exact evidence of when 
the Hibiscus Sabdariffa was brought to grow in the country. Early records show in the beginning, it 
was called Chinese Hibiscus Sabdariffa. Thus, it can be assumed, that it must have been imported 
from China or Taiwan. Later , it was named as Thai Hibiscus Sabdariffa instead. In 1950, there was 
a widespread increase of Hibiscus Sabdariffa planting in Northeastern Thailand. As a result, a sack 
weaving factory was founded in Amphoe Sikhio, Nakhon Ratcha sima province, in 1953. Due to 
demands of the market, the industry has expanded ever since. 

Material and Method 

The main materi al used for this research was 200 kilograms of Hibiscus Tiliaceus plants , taken 
from Takrob, AmphoeChaiya, SuratThani province. The plant age is 3-4 months old. Its diameter is 
around 5-7 centimeters and its length is between 3-10 centimeters. 

Methodology 

1. Process of Hibiscus Tiliaceus fiber production. 
Procedures of Hibiscus Tiliaceus fiber production are clarified as followings: 

Procedures of Hibiscus Tiliaceus

Cutting Hibiscus Tiliaceus•

Pealing the shell•
•
Pealing the skin 

Combing fiber

Soaking the fiber in water for two days•
Cleaning the fiber

Drying fiber •

•
•.

Scounng

Bleaching 

Testing physical properties•of Hibiscus Tiliaceus fiber 

Fig. 1 The Hibiscus Tiliaceus fiber's production 
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2. The study of characters and properties of Hibiscus Tiliaceus fiber. 
1) A study of fiber density was tested according to a ASTM 0 1577-07 standard 

test, methods for linear density of textile fibers were determined using a scanning electronic 
microscope [5]. 

2) A test of fiber tenacity was tested according to the ASTM D 3822-0 I standard test 
method for tensile properties of single textile fibers [5]. 

Results and Discussion 

1. Botanical characters of Hibiscus Tiliaceus. 

Fig. 2 Hibiscus Tiliaceus plant Fig.3 A flower of Hibiscus Fig. 4 Leafs of Hibiscus 
Tiliaceus Tiliaceus 

Hibiscus Tiliaceus has various beneficial aspects. For example, its leaf can be used for medicine to 
cure wounds as well as and chronic wounds when applied. The leaf can also be a laxative medicine. 
Its flower can be boiled with milk to cure ear symptoms. Its shell (skin) has a quality to induce 
vomiting. Its mucilage from the shell is helpful for curing alimentary canal symptom. Its root has a 
property when extracted from it to cure colds. Further, it can be used as laxative and also urinary 
medicines. Additionally, its fibers gained from the shell can be used to make robe and paper. 

2. Physical property of the fiber of Hibiscus Tiliaceus. 
Based on a result of Hibiscus Tiliaceus fiber spreading, its character appears to be a flat long fiber. 
Its size is 0.3 millimeter. The color is brown. Its cross-section and longitudinal view are 
demonstrated in figure 5 and figure 6. 

Fig. 5 Cross-section of Hibiscus Fig. 6 Longitudinal view of 
Tiliaceus fiber Hibiscus Tiliaceus fiber using 

X500 magnification 
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Table 1 Tensile strength and fiber finess of Hibiscus Tiliaceus fiber 

Process of pre-treatmet Fiber finess (Denier) Tensile strength (Newton) 

Without pre-trentment 615.90 9.53 

Scouring 339.90 10.93 

Bleaching 517.20 7.65 

Table 1 shows that the Hibiscus Tiliaceus fiber after a scouring process, has physical properties in 
terms of its fiber strength and fiber finess. An average mean of its tensile strength is 10.93 newton. 
The fiber used is 339.9 denier. The tensile strength of Hibiscus Tiliaceus natural fiber has 9.53 
newtons that is 6 15.9 denier. The Hib iscus Tiliaceus after bleaching, its strength was recorded at 
7.65 newtons and its is 517 .2 denier. 

Conclusion 

The many resulting uses shown from home textile product development, from using the Hibiscus 
Tiliaceus fiber is presented in a form of living room products, which are sofas, carpets, curt ains and 
lamps. The design is set to deliver an every day useful and sophisticated outcome, which can be 
intergrated long term . Further more, the research also creates employment opportunities, careers 
and incomes for groups of farmers in the southern part of Thailand. The result from this research 
also reflects well , the collaboration among academics, researchers, local enterprises and textile 
industrial enterprises, who are willing to develop and improve the quality of products that can 
compete with other products in line, from both the national and international market. 
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