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U ovom radu ispitivana je mogućnost primene testa gorenja kao brze metode za identifikaciju 

natrijum-poliakrilata koji se koristi kao superapsorbujući polimer (SAP). Uzorci superapsorbujućeg 
sloja (koji sadrži granule natrijum-poliakrilata) ispitivani su kao funkcionalni deo higijenskih uložaka. 
Pretpostavljeno je da se primenom testa gorenja na uzorcima, koji predstavljaju proizvod sa kristalima 
za koje se, na osnovu podataka proizvođača, smatra da su natrijum-poliakrilat, može izvršiti prelimi-
narna potvrda toga. Takođe je pretpostavljeno da prisustvo aditiva u polimernom materijalu na bazi 
natrijum-poliakrilata, kao i drugih polimernih ili nepolimernih materijala prisutnih u proizvodu formi-
ranom od superapsorbujućeg sloja (koji čini funkcionalnu celinu sa ostalim slojevima higijenskih ulo-
žaka i ne može se u potpunosti odvojiti od njih), utiče na odstupanje njihovog ponašanja tokom ispiti-
vanja u odnosu na literaturne podatke. Dobijeni rezultati su u skladu sa ograničenjima primenjene 
metode i predstavljaju preliminarnu procenu vrste polimernog materijala od kojeg je izrađen superap-
sorbujući sloj ispitivanih uzoraka higijenskih uložaka. Dobijeni rezultati potvrdili su postavljene pret-
postavke. Ova se objašnjava prisustvom dodataka natrijum-poliakrilatu, kao i prisustvom drugih poli-
mera i/ili nepolimernih materijala u ispitivanim uzorcima. Rezultati mogu ukazivati na to da je osnova 
superapsorbujućeg sloja, koji čini funkcionalnu celinu sa ostalim slojevima u strukturi komercijalno 
ispitivanih higijenskih uložaka, polimerni materijal na bazi natrijum-poliakrilata. Zahvaljujući svojim 
svojstvima, natrijum-poliakrilat omogućava formiranje gela, odnosno ostvarivanje funkcije „zaključa-
vanja“ apsorbovane tečnosti u ispitivanim higijenskim ulošcima i, posledično, njihovu efikasnost. 

In this work, the possibility of applying the burning test as a quick method for the identification 
of sodium polyacrylate used as super-absorbent polymer (SAP) was investigated. Samples of the su-
per absorbent layer (containing sodium polyacrylate granules) were tested as a functional part of 
sanitary pads/napkins. It was assumed that by applying the burning test to the samples, which are a 
product with contained crystals that were considered to be sodium polyacrylate - based on the ma-
nufacturer's data; can make a preliminary confirmation of the same. The obtained results are in 
accordance with the limitations of the used method and represent a preliminary assessment of the 
type of polymer material from which the super-absorbent layer of the tested samples of sanitary 
pads/napkins is made. The obtained results confirmed the assumptions. The phenomenon is explained 
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by the presence of additions to sodium polyacrylate, as well as the presence of other polymers and/or 
non-polymer materials in the examined samples. The results may indicate that the basis of the super-
absorbent layer, which forms a functional unit with other layers in the structure of commercially 
tested sanitary pads/napkins; is a polymer material based on sodium polyacrylate. 

1. Introduction 
Super-absorbent polymers (SAPs) are advanced materials that have a cross-linked tree-dimen-

sional network structure, which endows attractive properties for a wide range of applications includ-
ing daily hygiene, agriculture, construction, food and health care, among others. In recent years, there 
has been a huge demand for new materials that could be used as drug carriers in an alternative treat-
ment to existing and emerging diseases for drug delivery. Since their unique structure gives them the 
ability to absorb and retain aqueous solutions up to 1000 times their own weight [1,2].  

Sodium polyacrylate is a highly versatile SAP renowned for its extraordinary water and fluid 
absorption capacity, making it indispensable across industries from medical ice packs and wastewater 
treatment to sludge solidification, drilling fluids, and mining operations. Its ability to control mois-
ture, stabilize waste, and enhance process efficiency supports both environmental sustainability and 
cost reduction [3, 4].  

Sodium polyacrylate is a SAP vital in hygiene products like diapers, sanitary pads, and adult 
incontinence items, where it rapidly absorbs and locks away liquid, keeping skin dry, comfortable, 
and reducing irritation by forming a gel. It's also used in medical dressings for wound exudate and 
pet pads for odor control, leveraging its exceptional water retention to manage fluids and maintain 
hygiene. Feminine Hygiene - in sanitary napkins: it provides high absorption capacity for menstrual 
fluids, ensuring a feeling of dryness and comfort [5].  

Rapid methods for the identification of polymeric materials are simple tests that do not require 
a standardized method and procedure of sample preparation or the latest generation testing equipment. 
In this way, they allow only an assessment or a preliminary determination of the type of polymer 
material from which the examined samples were made [6,7]. They are applicable exclusively, in the 
conditions when only the evaluation of the type of polymer material is sufficient or in the case of 
determining guidelines for the application of the so-called final methods of analysis. 

In this paper, the possibility of applying the burning test as a quick method for the identification 
of sodium polyacrylates used as super absorbent (absorption) polymers was examined. Samples of 
the super absorbent layer (containing granules of sodium polyacrylate) were tested as a functional 
part of sanitary napkins. It was assumed that by applying the burning test to the samples, which are a 
product with contained crystals that were considered to be sodium polyacrylate - based on the manu-
facturer's data; can make a preliminary confirmation of the same. It was also assumed that the pres-
ence of additives in the polymer material based on sodium polyacrylate, as well as other poly-
mers/non-polymer materials, present in the super absorbent layer formed by the manufacturer (which 
forms a functional unit with the other layers of sanitary napkins) influence the deviation of their 
behavior during the selected test; in relation to literature data [6-9].  

2. Experimental part 

2.1. Material  
The series of 5 samples of sanitary napkins was used for testing. Samples of sanitary napkins 

were examined: 4 foreign and 1 domestic manufacturer, commercially available (in appropriate, hy-
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gienic packaging) on the market of the Republic of Serbia. Taking into account the fact that commer-
cially available sanitary pads, in terms of layered materials, consist of functionally connected layers 
(upper: soft natural material that receives liquid; distribution: distributes the received liquid towards 
the inside of the pad; super absorbent layer: made of sodium polyacrylate that gels the liquid; lower: 
prevents unexpected spillage of the gel) [5] and consequently, in order to enable the application of 
the chosen test method, a series of samples was prepared adequate for the given case. The layers are 
mechanically separated, which form a functional unit in the commercial structure of individual sani-
tary napkins. Only a rough separation of the superabsorbent layer was performed with the contained 
white granules (visually determined) which in this test were considered to represent sodium poly-
acrylate as the subject of the test. The prepared test tubes were subjected to a burning test.  

The aim of the conducted test (in addition to evaluating the type of material from which the 
granules were made as the basis of the super absorbent layer of the tested samples) was to show 
whether: additions to the basic polymer from the super absorbent layer; other polymers and/or non-
polymeric materials present in/around the coarsely separated superabsorbent layer; affect the ex-
pected identification of sodium acrylate in the tested series of sanitary napkins; as a result, it makes 
it possible to check the possibility of applying the chosen test method in the tested series of samples. 

2.2. Methods 
The series of 5 test tubes prepared from a selected series of samples was tested by direct appli-

cation of the burning test, according to the method and procedure defined in the literature [6,7]. The 
test was carried out in the laboratories of the Technical College of Applied Studies in Zrenjanin. All 
personal and technical protection measures for work in laboratory conditions were applied, in accord-
ance with the relevant regulations in the field of safety and health at work. The method and procedure 
for preparing test tubes for testing is described in chapter 2.1. of this paper. Individual samples were 
captured with laboratory tweezers and introduced into an open flame, under controlled laboratory 
conditions [8,9]. All tests were performed three times. During the examination, in accordance with 
the reference data from the literature [6,7], the following indicators were observed:  

1. Flammability and combustion in/out of flame;  
2. Possibility of formation of droplets during burning or melting of polymer material; 
3. The smell of steam after removing the flame;  
4. The appearance of the residue after the test.  

3. Results and discussion  
The obtained results of the test carried out in the selected series of samples are shown in Table 

1. 
Based on the obtained results (Table 1), it can be considered that the samples from the tested 

series contain polymer material based on sodium polyacrylate polymer. 
It can be considered that the results of the test conducted in the selected series of samples are 

in accordance with the assumptions used in this work [6,7]. The chosen method is generally applicable 
to the tested series of samples. The results confirmed that additions to the sodium polyacrylate poly-
mer in the super absorbent layer of sanitary napkins; as well as the presence of other polymers/non-
polymeric materials in the samples from the tested batch; significantly affect the possibility of apply-
ing the burning test [6,7]. 
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Table 1. Results of testing the type of polymer material, which forms the basis of the super absor-

bent layer of the tested series of sanitary napkins, using the burning test 

 
It should be emphasized that, as expected, the behavior of the used group of polymers named: 

polyacrylates in an open flame is in accordance with the available data from the literature [6,7]. In 
the conducted testing, it was considered that sodium polyacrylate is included in the just mentioned 
group.   

The results obtained in the performed test showed the following: additions to the basic sodium 
polyacrylate polymer from the super absorbent layer; as well as other polymeric and/or non-polymeric 
materials present in/around the roughly separated super absorbent layer of sanitary pads; affect the 
possibility of assessing the identification of sodium polyacrylate polymer in the tested series of sam-
ples. 

Deviations of the tested indicators from the reference values used in the performed test can, for 
example, stem from the presence of natural polymers (for example, cellulose products: paper, cotton, 
etc.) as a carrier of the basic polymer in the super absorbent layer of sanitary napkins or in the remains 
of other layers present in the sample, which form a functional unit with the super absorbent layer in 
the manufacturer's formulation of sanitary napkins; as well as a possible consequence of the presence 
of e.g. polymer adhesives, which hold attached layers of material in the tested samples; and the like.  

 Basic data 
about the sample 

Flammability and the ap-
pearance of flame 

The smell of 
released 

gases 

Type of 
polymer mate-

rial 

Sample 1 Foreign manufacturer, de-
fined uses on the packaging 
with the indication: super ab-
sorbent. 
Basic available data. 

After ignition, it continues to 
burn. The flame bright, a lit-
tle sooty. 

Pungent smell, 
to acrylic/polyacrylic 
acid, irritating. 

Sodium poly-
acrylate poly-
mer 

Sample 2 Foreign manufacturer, de-
fined uses on the packaging 
with the indication: super ab-
sorbent. 
Basic available data. 

After ignition, it continues to 
burn. The flame bright, a lit-
tle sooty. 

Pungent smell, 
to acrylic/polyacrylic 
acid, irritating. 

Sodium poly-
acrylate poly-
mer 

Sample 3 Foreign manufacturer, de-
fined uses on the packaging 
with the indication: super ab-
sorbent. 
Basic available data. 

After ignition, it continues to 
burn. The flame is less bright, 
more sooty. 

Pungent smell, 
to acrylic/polyacrylic 
acid, irritating. 
Occasionally, a burnt cot-
ton/paper smell. 

Sodium poly-
acrylate poly-
mer 

Sample 4 Foreign manufacturer, de-
fined uses on the packaging 
with the indication: super ab-
sorbent. 
Basic available data. 

After ignition, it continues to 
burn. The flame is less bright, 
more sooty. 

Pungent smell, 
to acrylic/polyacrylic 
acid, irritating. 
occasionally, 
faint smell of burnt cot-
ton/paper. 

Sodium poly-
acrylate poly-
mer 

Sample 5 Domestic producer. 
No special ones note. 
Basic data available 

After ignition, it continues to 
burn.  
The flame bright, 
very little sooty. 

Irritating, 
to acrylic/polyacrylic acid 
with the appearance of a 
burnt smell 
natural polymer based on 
cellulose. 

Sodium poly-
acrylate poly-
mer 
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Observed, minimal mutual differences in the behavior of the samples from the investigated 

series during the performed test, can be considered as a consequence of the differences in the patent 
technologies of foreign and domestic manufacturers of sanitary napkins applied in structuring the 
layers of material; but also as a result of the significant limitations of the burning test in the testing 
methodology itself (non-standardized procedure of sample preparation and testing, etc.).  

4. Conclusions 
Based on the results obtained in this work, it can be considered that the burning test is a gener-

ally applicable test method.  
The results obtained in the performed test showed the following: additions to the basic, sodium 

polyacrylate polymer from the super absorbent layer; as well as other polymeric and/or non-polymeric 
materials present in/around the roughly separated super absorbent layer; affect the possibility of as-
sessing the identification of sodium polyacrylate polymer in the tested series of samples. 

Deviations of the tested indicators from the reference values used in the performed test can, for 
example, stem from the presence of natural polymers (for example, cellulose products: paper, cotton, 
etc.) as a carrier of the basic polymer in the super absorbent layer of sanitary napkins or in the remains 
of other layers present in the sample, which form a functional unit with the super ab-sorbent layer in 
the manufacturer's formulation of sanitary napkins; as well as a possible conse-quence of the presence 
of e.g. polymer adhesives, which hold attached layers of material in the tested samples; and the like. 

The significance of the obtained results from the professional and practical side could be viewed 
from the point of view of creating a starting point for the application of final methods of analysis in 
order to finally confirm the assumptions used in this work.  

The type and amount of additives in the polymer material based on sodium polyacrylate, the 
type of other present polymers and non-polymeric materials in the tested samples; could be deter-
mined by special tests, using the so-called final methods of analysis [6,7], which could consequently 
represent one of the ways of the further flow of work. 
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