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Summary. There are given the investigation results of bitumen 

-

ing on temperature, time and the modifying agent amount, taking 

-

tions. The carried out research has shown the possibility to pro-

the conducted investigations basis there have been established 

the rational parameters of bituminous polymer binding agent 

production process thus allowing for the determination of the 

under domestic production conditions. 
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INTRODUCTION

polymers is one of the most effective ways to extend service 

life of the road-building materials produced on the organic 

The most effective and recognized are the styrene- 

Taking into consideration the fact that domestic paving 

properties of the paving bitumens used in Ukraine. Cationic 

-

texes used in Ukraine. On the basis of previous investigations 

research teams the effect was determined of the polymer 

of the binding agent physical-mechanical properties depend-

ing on the polymer amount. This research allowed to apply 

Fig. 1. South bridge across the Dnieper in Kiev

Recently one more type of polymer latex appeared in 

properties the preparation process rational parameters should 

be determined taking into account operating conditions. In 

-

eters on the paving bitumen properties. The experimental 

investigation was conducted to determine the following:

 preparation tem-

perature and time on its main characteristics;



 

bituminous polymer homogeneity.

To perform this work the sample preparation procedures 

were developed. The experiments were carrying out using 

chemical production, Ltd.”. The research was performed in 

Chemistry Department at the National Transport University. 

To determine the influence of the polymer latex 

-

cal-mechanical properties, during these investigations 

of the most common in Ukraine. The polymer latex was 

added to this bitumen to determine its amount and other 

process-dependent parameters which are relevant to pro-

duction of the bituminous polymer according to domestic 

 containing 

Such extended range of the modifying parameters is used 

also to determine their limit values under the operating con-

ditions.

Ta b l e  1 .  

Parameters description Unit

-
ments to petroleum 

paving bitumen 
Parameter 

value

Needle penetration 
mm

97

Softening temperature 

Stretchability (short-
cm

Properties change after 
heating:
  residual penetration
   softening temperature 
change 

°

2

Fragility temperature ° -22

Flash temperature °

- 90

To modify bitumen binding agent, a blade mixer instal-

Fig. 2. 

1  tripod, 2 3 4
5 6 7 8
in the oil thermostat, 9
10 11 
binder.

The tests on the output bitumen as well as bitumen mod-

Fig. 3. 

upon the preparation time at various polymer amounts

Fig. 4. 

upon the preparation time at various polymer amounts

 

 
 



 

On the basis of these results the conclusion can be made 

that to establish the bituminous polymer viscosity factor it 

and after this time period it is possible to determine its grade. 

While analyzing the bituminous polymer viscosity change 
°

to 200 °

°

°

at the temperature of 200 °

that while preparing the bituminous polymer at the temper-
°

°

Fig. 5. °

upon the preparation temperature at various polymer amounts

Decrease of the penetration value of the bituminous 
° °

is virtually the same, however it can also be assumed that 

under such conditions simultaneously with the binding agent 

modifying process the intensive processes of its deteriora-

tion occurs. It is important also to note that at the prepara-

tion temperature increase and especially at polymer amount 

to a more viscose state. This feature of the produced bitu-

minous polymer should be taken into consideration during 

preparation, placement and consolidation of polymer road 

concrete mix. 

The results of determination of the bituminous polymer 

softening temperature dependence upon the preparation tem-

similar to the penetration changeability. 

-
°

remained virtually constant at its further maturing in the 

of bituminous polymer bending agent preparation and cor-
°

°

° °

the bituminous polymer bending agent was prepared at the 
°

In case of the bituminous polymer bending agent preparation 

at the temperature reduction from 200 ° °

the softening temperature value respectively increased by 
° °

Fig. 7. 

upon the preparation temperature at various polymer amounts

°

-

mogeneous mixture, and the heat resistance slow increase 

at the preparation temperature of 200 °

deterioration processes do not develop.

To examine the possible bituminous polymer bending 

agent deterioration at too high temperatures, the bituminous 

polymer bending agent elasticity change in a range of the 

temperatures and preparation time periods was measured. 

The following results were obtained: 

The elasticity occurrence even at the small amount of pol-

bending agent elastic properties considerable enhancement.

Fig. 8. 

preparation temperature at various polymer amounts

Fig. 6. 

upon the preparation time at various polymer amounts



 

Similar increase of the elasticity factor was found at modi-

high at a smaller amount of the polymer. 

It is especially important to note that the elasticity value 

at the high temperatures of the bituminous polymer bending 

compared with the preparation at low temperatures. These 

binding agent deterioration resistance. 

Fig. 9. 

preparation time at various polymer amounts

The bituminous polymer bending agent important pa-

rameters which characterize its processability, usability in 

production conditions, and also determine the produced 

agent properties changes after heating and disintegration 

during storage. Therefore, in this work, investigations were 

very slight change of such properties at given modifying 

temperatures.

It may be seen that the bituminous polymer bending 

agent heat resistance factor change after heating at various 

polymer amounts and time of its modifying is very slight. 

° °

to the output bituminous polymer bending agent, which is 

°

Fig. 10. -

pendence upon the preparation time at various polymer amounts

°

the same, and at the temperature increase up to 200 °

°

Fig. 11. -

pendence upon the preparation temperature at various polymer 

amounts

Dependence of the bituminous polymer bending agent 

disintegration factor during storage (according to penetra-

and temperature showed its slight change during modifying 

Fig. 12. -

time at various polymer amounts

after modifying. Dependence of the bituminous polymer 

bending agent disintegration factor during storage (accord-

its preparation time showed slight change of this parameter 

bending agent homogeneity as well as the ability to be pro-

amount increase, the disintegration factor value increases 

too, although remaining within the allowable limits. 

difference depending on the preparation time varied from 
°

°

Such results are observed in the entire range of the bi-

tuminous polymer bending agent preparation temperature 

change.

 

 poly-

after heat-

tegration during storage. Therefore, 

were conducted and 

which  confirmed the very 

slight change of such properties at given modi-

 poly-

factor 

 polymer 

amounts and time of its modifying is very 

 

 
 

 
 
Fig. 12.



 

CONCLUSIONS

2. The bituminous polymer bending agent physical-mechan-

depending on the polymer amount and the preparation 

process parameters shows the possibility of its properties 

active regulation under the particular operating conditions. 

-

ance and stability under the high process temperatures 

term storage under the production conditions with the 

original properties retained.

of the considerable energy resources and advantageously 

distinguishes it from the bituminous polymer bending 

°

using laboratory blade mixer. Methods for process con-
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