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Abstract. The article presents the results of the research 
on the morphological composition of solid domestic 
waste of the city of Khorol in Poltava region. A brief 
sequence of research is given. The comparison of the 
results with the known data on the morphological 
composition of solid domestic waste characteristic of the 
settlements in Poltava region is carried out. The 
conclusions about the results of the conducted research 
are formulated. 
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1. Introdaction 

The organization of an efficient solid waste 
management system requires knowledge of its 
morphological composition To do this, there is even a 
separate scientific direction – garbology (from English 
“Garbage”) or garbage collection – the direction in 
science that deals with the study of garbage waste, the 
peculiarities of its transportation, the ways of utilization 
and the determination of the impact of these processes 
on the environment. The study of garbage waste is 
closely related to the concept of morphology, which 
involves the definition of the composition of mixed 
mass of garbage [1, 2].  

Nowadays, the most relevant is the research on 
morphological composition to determine the number of 
individual components in solid domestic waste. This 
need arises for the possibility of further introduction of 
modern, efficient waste management technologies and 
long-term forecasting of the formation of secondary raw 

materials that are a part of the solid domestic waste in 
the settlements with different population. 

It is generally known that the morphological 
composition of trash can directly depend on the 
economic situation in the country. In turn, the 
composition of trash in different regions of the country 
may also be different. Nowadays in Ukraine there are 
different data that significantly differ in morphological 
composition of waste. There are only various data from 
a variety of available analytical reports. Therefore, for 
the future, there is a need to obtain reliable and relevant 
at present statistical information on the morphology of 
solid domestic waste for different types of settlements. 
Thus, according to one of the analytical reports, the 
following morphological composition of solid waste is 
typical for Ukraine [3]:  

- materials of biological origin (residues of food 
products, plant residues, etc.) – 44 %; 

- potential secondary raw materials: paper and 
cardboard - 13 %, metal - 2 %, glass - 9 %, polymers -   
11 %); 

- construction waste (inert materials, in particular: 
stones, ceramics, sand, brick, etc.) - 5 %; 

- textiles – 5 %; 
- wood – 1 %; 
- other waste, including hazardous materials 

(aerosols, paints, chemicals, office equipment and its 
accessories) – 10 %. 

It is accepted to separate potentially hazardous 
waste which requires special treatment methods from the 
concept of solid waste. These include medical waste, 
rechargeable batteries, battery packs, tires, fluorescent 
lamps and daylight lamps, mercury thermometers. 
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2. Experimental part 
In the framework of the monitoring of 

implementation of the “Comprehensive Program on 
Solid Waste Treatment in Poltava Region in 2017–
2021” [4] during the second half of 2018 the research on 
morphological composition of solid waste for the city of 
Khorol in Poltava region which is the regional center 
with the population of about 13200 people was 
conducted. 

Determination of the morphological composition 
was carried out in accordance with “Methodological 
Recommendations for the Determination of the 
Morphological Composition of Solid Domestic Waste”, 
approved by the Order of the Ministry of Housing and 
Communal Services of Ukraine dated February 16, 2010 
No. 39 [5]. Guided by this technique, the morphological 
composition of solid waste was determined by the 
following morphological components:   

1) food waste (vegetables, fruit, gardening waste, 
etc.); 

2) paper and cardboard; 
3) polymers (plastic); 
4) glass; 
5) ferrous metals; 
6) non-ferrous metals; 
7) textiles; 
8) wood; 
9) hazardous waste (batteries, dry and electrolytic 

accumulators, solvent containers, paints, mercury lamps, 
television kinescopes, etc.); 

10) bones, leather, rubber; 
11) the residue of solid domestic waste after the 

removal of components (small construction waste, 
stones, street waste etc.). 

 

These recommendations provide for two possible 
sampling options to determine the morphological 
composition of solid waste:  

1) waste from standard containers at separate 
container sites of the settlement; 

2) waste entering the landfill immediately after 
unloading the garbage truck at the working waste 
disposal map of the landfill. 

On the one hand, the definition of the composition 
of waste at container sites allows to obtain data on the 
original waste composition which corresponds to the 
structure of consumption of goods as much as possible. 
On the other hand, the definition of the composition of 
the waste entering the landfill is most relevant, since in 
the case of further selection of the waste treatment 
method (for example, sorting), the main source will be 
waste with natural moisture and pollution, that is, after 
collecting at container sites and unloading from the 
garbage truck.  

In the framework of this study, to determine the 
morphological composition of domestic solid waste in 
the city of Khorol , the following options were selected: 

– at stage No. 1 of the research - the second option with 
the selection of representative samples of the total mass of 
waste brought to the urban landfill from different sources 
(public institutions, enterprises and housing stock). This 
sample was pre-loaded into an empty container with the 
capacity of 1.1 m3 with the level of sealing close to the actual 
one in the containers (Fig. 1);  

– at stage No. 2 of the investigation the first option 
was used with the definition of the composition of waste 
in containers of 1.1 m3, collected in it on the day of 
sampling, brought to the landfill and unloaded to a 
specially prepared plot (Fig. 2). 

 

   
Fig. 1. Photographic materials of the morphological composition of solid waste  

at the landfill in the the city of Khorol . Stage No. 1, 08/16/2018 
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Fig. 2. Photographic materials of the morphological composition of solid waste  
at the landfill in the the city of Khorol. Stage № 1,  21/11/2018 

 
The main requirement of the research was to ensure 

the representativeness of the waste sample, which was 
largely determined by the sampling procedure and was 
based on the necessity of ensuring minimum deviations 
from the initial humidity and density in the selection and 
research of the sample. 

According to the methodology [5], it is recommended 
to determine the morphological composition of solid 
domestic waste during four seasons of the year. In the 
framework of this study, determination of the morphological 
composition of solid domestic waste in the city of Khorol  
was carried out during two seasons: summer (stage  
number 1) – in August; autumn-winter (stage number 2) – at 
the end of November (with constant air temperature at the 
level of +5-0 °С).  

Measurement of the mass of individual components 
of the total mass of solid domestic waste samples was 
performed using manual scales.  

Determination of the morphological composition of 
solid waste was carried out in accordance with the 
recommendations [5] in the following sequence: 

1. The material was prepared for the research: 
plastic bags with the capacity up to 30 l, weight up to  
50 kg with an error of weighing not more than 0.5±1 %, 
shovels, tape measure, forms for filling the results of the 
research (Table 1). 

2. The total number of the employees involved in 
the process of sorting solid domestic waste was 2 people 
per container and, additionally, a person who recorded 
the mass of sorted composites of solid waste. 

3. The sorters were given plastic bags for the 
collection of each component of solid domestic waste. 

4. Before the measurements began, an instruction 
with the sorters of solid waste had been conducted 
directly at the site of the research  

5. Prior to conducting the research at stage 2, a site 
was prepared at the landfill for unloading solid domestic 
waste that was brought in a container with the capacity 
of 1.1 m3. A plot of 6 m × 6 m was covered with a 
polymeric film to minimize additional dusting and 
moisture content of the waste. 

6. Using the tape measure, the level of filling the 
container (as the ratio of the height of the container 
space, not filled with solid domestic waste, to the height 
of the entire container, %) was determined, respectively, 
the data obtained was specified at the beginning of 
Tables 1 and 2. As standard containers were used in the 
research, their volume was determined according to the 
technical passport. 

7. The waste density was determined by its calculation 
as the ratio of the mass of solid domestic waste loaded in the 
selected control container to the container volume, taking 
into account the degree of its filling. 

8. At stage No. 2 of the research, the containers were 
manually thrown over and the waste was unloaded onto 
the prepared site in the landfill. At stage No. 1 of the 
research a site with already placed waste was selected, 
which was sent to the landfill not more than 1 hour 
before the study. 

9. Solid domestic waste sorters collected individual 
components of solid domestic waste into plastic bags 
(packages). To fill the bags (packages), they used 
shovels or did it manually in special protective gloves. 

10. Upon completion of the selection of the separate 
components in the bags (packages), the residue of the 
non-sortable solids was loaded. 

11. Alternate weighing of packages with components of 
solid domestic waste, as well as waste residue was 
carried out. The results of each weighing were entered 
into the appropriate accounting forms. Filled and 
counted bags were unloded at the waste disposal map of 
the landfill. 

 
3. Results of investigation 

The results of the research were processed in the 
following order: 
§ the mass of each sorted component of solid 

waste was determined by summing up the corresponding 
weighing results; 
§ The total mass of the sorted solid domestic 

waste was determined by summing up all the data 

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua



Research on the Morphological Composition of Solid Domestic Waste of the City… 107

obtained during the weighing of the components of solid 
waste and its residue; 
§ having taken 100 % of the total mass of the 

sorted solid household waste, the content (as a 
percentage) of each component of solid domestic waste 
in this representative sample was calculated; 
§ based on the results of the calculations, the average 

morphological composition and density of solid household 
waste for each representative sample were determined.  

The obtained results of calculations of morphological 
composition and density of solid domestic waste on each 
representative sample are given in Table 1. 

These results indicate:  
- significant content of food waste in solid waste 

in the city of Khorol – about  31÷34 %;  
- average potential of recycled materials (waste 

paper, glass, plastic) – at the level of 25÷33 %; 
- significant percentage of the components of 

solid waste that have energy value – about 30 %;  

- practical absence of hazardous waste in the 
composition of the solid waste, which needs to be 
clarified at additional stages of the research; 

- absence of waste of ferrous metals as a result of 
the preliminary individual selection of this waste from 
the mass of solid waste; 

- high content of “residual” waste (taking into 
account waste of textiles and rubber, leather, bones) in 
the total mass of solid domestic waste that is subject to 
burial - about 32÷40 %.  

Table 2 shows the comparative characteristic of the 
morphological composition of solid waste, determined 
during the investigations in the city of Khorol and 
tentative data on the morphology of solid waste, 
characteristic of the settlements in Poltava region, 
provided in the Subregional Strategy of Solid Domestic 
Waste Management in Poltava region in 2016 [6] and 
the data for 2008, presented in [7].  

 
Table 1 

Results of the research on the morphological composition  
of solid waste in the landfill in the city of Khorol 

No. The name of the sample component 

Stage No. 1, Date 
held on 08/16/2018, 
time of carrying out 

900 – 1100 

Stage No. 2, Date 
held on 11/21/2018, 
time of carrying out 

1000 – 1200 

Mass of solid 
waste according 
to the number of 

weighings, kg 

Percentage of 
total mass,% 

Mass of solid 
waste according 
to the number of 

weighings, kg 

Percentage 
of total 
mass,% 

1 Food waste (vegetables, fruit, gardening waste, 
etc.) 47.5 34.03 42.0 31.53 

2 Paper and cardboard 11.8 8.45 18.0 13.52 
3 Polymers (plastic, plastics) 17.9 12.82 15.0 11.3 
4 Glass 5.2 3.72 11.0 8.25 
5 Ferrous metals 0 0 0 0 
6 Non-ferrous metals 1.0 0.72 3.2 2.4 
7 Textile 6.9 4.94 3.0 2.25 
8 Tree 0 0 2.0 1.5 
9 Hazardous waste 0 0 0 0 
10 Bones, leather, rubber 0 0 3.0 2.25 
11 The solid waste after removal of components (small 

construction garbage, stones, street waste, etc.) 49.3 35.32 36.0 27.0 

12 The total mass of the sample solid domestic 
waste 139.6 100 % 133.2 100 % 

13 Density of the solid domestic waste sample 0,140 t/m3  0.133 t/m3  
 

The presented data show some differences in the 
morphology of solid domestic waste:  

firstly, significantly larger volumes of actual food waste 
production in the city of Khorol compared to official data for 
2016, and vice versa, the correlation with the data for 2008;  

secondly, significant differences between the 
percentage of the formation of resource-intensive 

components of solid waste (paper, polymers, glass), as 
well as a certain difference between the percentage of 
waste wood, rubber and leather.  

Accordingly, the results of the analysis prove  
the necessity of conducting similar research for  
each settlement or the united territorial communities. 

 
 
 
 

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua



Yurii Holik, Oksana Illiash, Yuliia Chukhlib 108
 
 

 
 

Table 2 
Comparative characteristics of the morphological composition  

of solid waste, determined during the research 

No. The name of the sample component 

Average percentage 
of total mass,%, 
according to the 

generalized results of 
solid waste research 
of the Khorol city 

Percentage of the total 
mass,%, according to the 

Subregional Strategy 
(in 2 categories: 

cities> 5000 citizens) [6] 

Tentative 
composition of solid 
waste,%, as of 2008 

[7] 

1 Food waste (vegetables, fruit, gardening 
waste, etc.) 32,76 19,0 30,0 ̶ 36,0 

2 Paper and cardboard 11,0 7,0 25,0 ̶ 30,0 
3 Polymers (plastic, plastics) 12,06 13,0 1,5  ̶5,0 
4 Glass 6,0 21,0 2,0  ̶8,0 
5 Ferrous metals 0 1,1 

2,0  ̶4,0 6 Non-ferrous metals 1,55 
7 Textile 3,6 3,5 2,0  ̶7,0 
8 Tree 0,75 1,9 2,0  ̶4,0 
9 Hazardous waste 0 0,6 - 
10 Bones, leather, rubber 1,12 4,4 0,5  ̶2,0 
11 The solid waste after removal of 

components (small construction garbage, 
stones, street waste, etc.) 

31,16 
 

28,5 8,0  ̶15,0 

12 The total mass of the sample solid 
domestic waste 100 % 100 % 100 % 

 
Conclusions 

The above results of the research on the 
morphological composition of solid domestic waste in 
the city of Khorol and the comparison of the obtained 
data with the tentative data on the solid waste 
morphology, published in [6], prove: 

1) the need for clarifying the composition of solid 
waste at each local level separately, which implies the 
obligation to conduct the research on the morphology of 
solid waste as a preliminary step in making strategic 
decisions on further waste management; 

2) the need for determining the potential of 
secondary raw materials in the composition of solid 
waste and the component composition of the solid waste 
which has energy value for further optimal choice of 
appropriate organizational and technological solutions 
taking into account local specifics.  

Thus, one of the first steps in the organization of 
waste management at the local level is the research on 
the morphological composition of solid domestic waste.  
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