
Analyses of fibers  
 

preliminary tests, burning tests, spaining 
tests, microscopic investigations, solubility 

tests. 



1.Preliminary tests 
 
A) Microscopic methods 
i) Longitudinal appearence 
ii) Cross section image 
iii) Refractive index 
iv) Double refractive index  
 
B) Chemical methods 
i) burning tests,  
ii) Solubility tests 
iii) spaining tests,  
iv) Chemical interactions 
 
C) Physical methods 
i) Density 
ii) Melting point 
iii) Moisture absorption 
iv) Spectroscopic techniques 
v) Mechanical tests 



1.Preliminary tests 

These tests includes the investigations that are made by directly hand 
and eyes.  
Any chemical or apparatus is not used during the investigaitons. 
 
**the control of the fiber length: gives the information that the fiber is 
natural/ or synthetic. (remember the continous and staple fibers!!!) 
 
** the control of fiber breaking strength by a facile stretching of a fiber 
with hand.  
 
** the control of the fibers lusture 





Physical methods 

The determination of the fiber melting temperature (the polymer of the fiber). 
A strong but insufficient way to define a fiber 
 
The moisture absorption analyze can give the information related to the 
possible fiber type. 
Remember, natural fibers such as cotton and wool have high moist absorption 
ability compared to synthetic fibers 
  
Mechanical test investigations gives the ideas about the possible type of the 
polymer but it is not a safe method 
 
One of the most effective methods in the physical methods is the 
spectroscopic analysis with UV and IR. e.g IR spectrum of a fiber can be 
sufficient to reveal the bonds that are present the polymer structure.   
 



Chemical methods 
The burning tests are based on the behaviors of the polymers against the flame. 
The residues after burning and the smell suring burning can give hints about the 
fiber. The asbestos fibers do not melt and burn. Glass fibers can melt but do not 
burn. The proteinous fibers spread hair-burn smell during burning. The cellulose 
based fibers also spread paper-burn smell during burning.  

Cellulosic fibers (cotton, linen and rayon) burn rapidly with a yellow flame. When the flame is 
removed, there is an afterglow, then soft gray ash. 
Cotton: Ignites on contact with flames; burns quickly and leaves a yellowish to orange 
afterglow when put out. Does not melt. It has the odor of burning paper, leaves, or wood. The 
residue is a fine, feathery, gray ash.  
Rayon : Same as cotton, but burns slowly without flame with slight melting; leaves soft black 
ash.  Silk: Burns slowly, but does not melt. It shrinks from the flame. It has the odor of charred 
meat (some say like burned hair). The residue is a black, hollow irregular bead that can be 
easily to a gritty, grayish-black ash powder. It is self-extinguishing, i.e., it burns itself out 
Wool, and other Protein Fibers: Burns with an orange sputtery color, but does not melt. It 
shrinks from the flame. It has a strong odor of burning hair or feathers. The residue is a black, 
hollow irregular bead that can be easily crushed into a gritty black powder. It is self-
extinguishing, i.e., it burns itself out.  
Synthetic Fibers Most synthetic fibers both burn and melt, and also tend to shrink away from 
the flame. Synthetics burn with an acrid, chemical or vinegar-like odor and leave a plastic bead 

https://media.rainpos.com/5968/burn_test_to_identify_textile_fibers.pdf 

https://media.rainpos.com/5968/burn_test_to_identify_textile_fibers.pdf




?Homework: take little fiber samples from your sweaters  and do not check their 
material info. Apply preliminary tests and burning test to determine thier type. Compare 
your findings with thier info. 


