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Summary. It is known that the use of conventional road construction solutions to improve the quality
of asphalt mixes by improving the selection and composition of mixtures, the preparation process does not
completely eliminate the problem of the strength of asphalt pavements and increase durability. Recent research
results show that thermoplastic and thermoelastoplastic polymers as modifiers of bitumen and asphalt mix are
one of the most promising ways of increasing the strength of asphalt concrete. One of these modifiers is the
cationic latex BASF Butanol NS 198, which, according to research by American scientists, improves the heat
resistance, elasticity and adhesion properties of bitumen.
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Introduction. Taking into account that the climatic conditions and the paving bitumen used in Ukraine
are different from those in the western countries and in the USA, it emerged necessity to study influence of
these modifying agents to enhance the asphalt concrete layers service life taking into consideration the
conditions in Ukraine and the domestic road building materials properties [1-10].

Possibility to apply the Butanol NS 198 modifying agent in Ukraine is studied since 2002. The
DerzhdorNDI and KhNADU research teams investigated the influence of this modifier on the paving bitumen
and asphalt concrete properties [2, 8]. The laboratory test results have confirmed the possibility of the paving
bitumen properties improvement using the Butanol NS 198 modifier. Such bituminous polymers demonstrate
the certain dependence of a binding agent strengthening and the increasing elasticity appearance upon the
polymer amount increase. Sensitivity to a temperature lowering decreases. These facts create the preconditions
for asphalt concrete strength and resistance increase as well as its shift resistance and crack growth resistance
in the road covering.

However the influence of this modifying agent on the asphalt concrete properties and especially on its
behavior in the road structure was studied insufficiently. Therefore, the following questions are considered in
given work:
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-designing the optimal compositions of asphalt concrete with bitumen modified with the Butanol NS
198 cationic latex;

-determining the designed thermo-rheological characteristics of asphalt concrete with the modified
bitumen;

-analysis of the Butanol NS 198 modifier influence on the pavement on the base of the asphalt covering
crack growth resistance dependence on the transport traffic intensity.

Materials and Methods. For research conduction to prepare the modified bitumen and the polymer
asphalt concrete there were used the stone materials from the Malynsky enterprise and the mineral powdered
lime, the petroleum paving bitumen of 60/90 grade from the Mozyrsky enterprise, and the Butanol NS 198
modifier. The components quantity determination results showed their compliance with the asphalt concrete
functional standard [11]. To obtain the uniform asphalt concrete samples and to ensure the same specific
surface of the mineral components the stone material previously was dispersed on the standard fractions. While
selecting the asphalt concrete composition the standard requirements to its physic-mechanical characteristics
were observed.

During research there was used the most widely applied for the covering arrangement Ab.Ip.[1{.5.HIL.I
JACTY b B.2.7-119 asphalt concrete of such grain composition: macadam of 5-10 fraction — 40 %; crashed
sand — 52 %; mineral powder — 8%. For comparison the road concrete mixes were prepared using the petroleum
paving bitumen 60/90 with the latex addition into mixture during its mixing. At preparation of the bitumen
modified with polymer there have being checked both the binding agent properties and its producing
processibility. It allowed determining the inadmissible process modes of the modified bitumen preparation and
the optimal and rational conditions of its preparation and use.

Asphalt concrete samples preparation procedure

To prepare the asphalt concrete samples there was used standard and special equipment of the
"Transport construction materials and designs" prof. G.K. Sunya laboratory under the road building materials
and chemistry chair of the National transport university. The beam samples were prepared on the sector press
(Fig. 1) of Radovsky-Scherbakov design [12] that creates the asphalt concrete consolidation conditions with
the light, middle and heavy rolls.

Sector press consists of the bed 1 along which the cart with the installed on it mould 3 moves. The cart
is driven by the electric motor 4; the mixture consolidation in the mould is performed by sector.

On the sector press it was used the optimal process of the selected compositions consolidation to obtain
the minimum consolidation factor 0.98.

Asphalt concrete testing procedure

The asphalt concrete physical-mechanical and designed characteristics were determined according to
functional regulations [12, 14, 15].

To determine the tensile strength limits at bending the samples were tested for bend with concentrated
force according to statically established scheme as the beam on two supports. The tests were carried out on the
MMUII-500 machine at temperature of 0 °C and deformation rate 100 mm/min. Before testing the samples were
subjected to thermostating during 8-10 hours in the heat chamber. Then the samples were transferred in heat
insulation to the testing machine supports. While testing the maximum destructive load P was recorded and
the tensile strength limits at bending were determined by means of formula

3 P
seun A~ 2
2 bh7, (1)

where P is the maximum destructive load at bending; 1- is distance between the supports; b is the sample
width; h is the sample height.

The asphalt concrete samples modulus of elasticity was determined at temperature of 0 °C and the load
action duration of 0.1 s employing the pendulum device of Radovsky-Scherbakov design (fig. 2).
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Figure 1 — Sector press of Radovsky-Scherbakov design to produce the asphalt concrete beam
samples: 1 — bed; 2 — cart; 3 — mould; 4 — electric motor with reduction gear and flywheel; 5 — connecting-
rod and crank gear; 6 — sector; 7 — lever; 8 — stand; 9 — weight

Pucynox 1 — Cexropuuii npec Pamoscrkoro-IllepoakoBa po3po6eHO 711 BUTOTOBICHHS 3pa3KiB
acdanbToOeTOHHUX Oanok: 1 - ocHOBAa; 2 - Bi30K; 3 - hopMa; 4 - eNeKTPOABUTYH 3 PEIYKTOPOM 1 MaxOBHU-
KOM; 5 - IMaTyH 1 KPUBOIIHI; 6 - CEKTOp; 7 - BaXijh; 8 - miIcTaBKa; 9 - BaHTax
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Figure 2 — Pendulum device

1 —load transmission gear, 2 — adjustment nut, 3 — axle, 4 — pendulum in the lever form, 5 — threaded roller,

6 —nut, 7 — bracket, loading mechanism, 9 — beam sample, 10 — mobile support, 11 — indicator, 12 — deal

indicator, 13 — bed, 14 — immobile support, 15 - frame made of the steel bars
Pucynox 2 — MasTHUKOBHU TIPUCTPIN

1 - BaxisIb Iepenayvi HaBaHTaKEHHS, 2 - Talika peryJoBaHHs, 3 - BiCh, 4 - MAATHHUK Y BaXKiUIbHIN Qopmi, 5 -
Pi3b0OBHIT POJIHK, 6 - raiika, 7 — KPOHIITEHH HABAHTAXKYBaJIbHOI'O MEXaHi3My, 9 - 3pa3ok Oanku, 10 - pyxoma
omopa, 11 - imqukarop, 12 - iHANKATOpP TOAUHHUKOBOTO THIY, 13 - ocHOBA, 14 - Hepyxoma oropa, 15 - pama

31 cTaneBux OpycKiB
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Before testing the samples were subjected to the previous thermostating at the operating temperature.
Prepared for testing sample was placed on the supports and loaded with the help of the loading system which
ensures the specified loading level in the sample at designed time of its action of 0.1 s. During this procedure
the rebound deflection was measured. The modulus of elasticity was calculated with the help of formula

E=P 13/(48 I, (2)

where P is the vertical loading; fis the rebound deflection; J is the sample cross-section inertia moment.

To determine the fatigue factor it was used the procedure based on the different stress levels applying
with measurement of time till destruction. There were tested the samples for determination of the continuous
creep under the uniaxial tension conditions at temperature of 0 °C according to procedure [16] and using
the installation shown in fig. 3.

During testing it was recorded time till destruction at different stress levels and the fatigue parameters
were determined using the following formula:

m=lg A ( g%jl

tp(az) 0, , (3)

where o1, 62 are the stresses in the sample, tp(c1), tp(c2) is the time till the sample destruction.

17

Figure 3 — Diagram of installation A-1 to test the samples durability: 1 - base; 2 - stand;

3 — balancing lever; 4 - prism; -5 - restrictor; 6 - balance weight; 7 — suspension with the balance
weights; 8 — loading device; 9 - sample; 10 - gripping devices; 11 — cross-over link; 12 - nuts; 13 - spring;
14 - pivot; 15 — tension bolts; 16 - heat-chamber; 17 — sockets for suspension
Pucynok 3 — Cxema yctaHoBkH A-1 11 iepeBipky MIiIIHOCTI 3pa3kiB: 1 - ocHOBa; 2 - migcraBka; 3 - 6anaH-
CYIOUUH BaXisib; 4 - pu3Ma; -5 - oOMexyBay; 6 - OalaHCOBHI BaHTaX; 7 - MiJIBicKa 3 piBHOBArow; 8 - 3a-
BaHTaXYBaIBHUHN MpUCTPiit; 9 - 3pa3ok; 10 - 3axBaTHi mpuctpoi; 11 - mepexpecHa ianka; 12 - raikm;

13 - npyxwuna; 14 - mapHip; 15 - HaTsHkHI 6051TH; 16 - TepMOpKamepa; 17 - ma3u 1uis HiABiCKH

Results and Discussion. Research results of the Butanol NS 198 polymer influence on the studied
bitumen properties have shown that the modifying agent amount equals about 2-4 % of the bitumen mass.
Such amount of the polymer ensures the highest physical-mechanical properties of asphalt concrete. In case of
the modifier direct introducing into prepared road concrete mix its rational amount was equal to 3-4 % of the
bitumen mass. To provide correct equalization of the asphalt concrete researched compositions physical-
mechanical properties in this work there are shown the results of the modifier use in amount of 4 % of the
bitumen mass.

The results of the asphalt concrete physical-mechanical properties determination depending on the
binding agent amount are the following.
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In case of the binding agent from 5.4 % to 6 % relative to 100 % of the mineral part the average density
values virtually did not change, and the water saturation factor uniformly decreased at the bitumen amount
increase (fig. 4-5) both for polymer asphalt concrete (PAC) and for the conventional asphalt concrete.

The water saturation factor decrease by 1.5-2 times in the polymer asphalt concrete (PAC) demonstrates
improvement of its water resistance as compared with conventional asphalt concrete, and additionally it is
possible to say about the improvement of asphalt concrete general longevity in covering at the water-freeze
factors influence. At that the water saturation factor decrease rate is virtually the same both for conventional
asphalt concrete and for PAC.

2,38

237

2,36

2,35

2,34

Average density, g/cm 3

233

2,32
54 55 56 57 58 59 6
Binding agent amount, %

—&— without polymer —m— polymer - 4 % (addition to mixture)
—i— polymer - 4 % (addition to bitumen)

Figure 4 — Dependence of the asphalt concrete average density upon the binding agent amount
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Figure 5 — Dependence of the asphalt concrete water saturation upon the binding agent amount
Figure 5 — 3anexHicTh BojoHacHUYCHHs achanbToOOETOHY Bil KIIBKOCTI B’ SDKY4YOTr0

The strength factors determination results are shown in fig. 6-9 and indicate the polymer asphalt
concrete advantages in comparison with the conventional asphalt concrete both at the rational amount of the
binding agent and at other amounts.

For example, the main parameters of the physical-mechanical properties PAC R50 — by 1,5-1,9 times
greater than for conventional asphalt concrete (Fig. 6), R20 — by 1,2-1,7 tines (Fig. 7), the wayer resistance
factor is greater by 5-10 % (Fig. 8), the continuous water resistance factor is greater by 10-20 % (Fig. 9).

The standard physical-mechanical parameters study results confirmed the results of other scientists
concerning the positive influence of this modifying agent on the PAC properties improvement. However, it is
necessary to note that these parameters nay be used mainly for estimation of the asphalt concrete properties as
material.
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Figure 6 — Dependence of the asphalt concrete ultimate strength at temperature of 50 °C during pressure
upon the binding agent amount
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Figure 7 — Dependence of the asphalt concrete ultimate strength at temperature of 20 °C during pressure
upon the binding agent amount
Pucynok 7 — 3anexHicTh rpaHuili MilrHOCTI acdanprodbeTony npu temmnepatypi 20 °C iy THCKOM BiJ] Killb-
KOCTI B’SDKYy4OTO
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Figure 8 — Dependence of the water resistance upon the binding agent amount
PucyHok 8 — 3anexxHiCTh BOJIOCTIHKOCTI BiJl KITBKOCTI B'SKY4OT0
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To provide the complete estimation of any modifiers, including the Butanol NS 198, influence on the
asphalt concrete durability in paving it is necessary and sufficiently to determine its design characteristics with
further execution of corresponding calculations. They itself allow estimating deflected mode of the paving
structure and determining number of parameters which allow determining expediency of its use from point of
view of ensuring and improving the paving durability. To such parameters there can be referred, for example,
number of the vehicles passages till destruction, the paving thickness decrease while ensuring the sane
durability, decrease of the repairs frequency, etc.
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Figure 9 — Dependence of continuous water resistance factor upon the binding agent amount
Pucynok 9 — 3anexHicTb KoedimieHTa BOJOCTIHKOCTI BiJl KITBKOCTI B'SDKYYOTO

Results of the asphalt concrete tensile strength at bending determination are shown in table 1. They
indicate the PAC tensile strength increase as compared to conventional asphalt concrete and show the bitumen
polymer advantages against the paving bitumen (approximately by 1.2 times). The durability function
parameters in table 1 also confirmed the considerable benefit of polymer asphalt concrete (approximately by
1.3 times), and this characteristic shows that the PAC use significantly increases the asphalt covering both
durability and strength, and additionally it is possible to predict that it will increase the resistance to action of
destructive factors such as transport and temperature loadings. The design modulus of elasticity determination
results (table 1) showed that this parameter is virtually the same for studied materials, i.e. at low temperatures
it has the sufficient deformability and resistance to the temperature cracks appearance.

Table 1 — Results of the asphalt concrete design characteristics determination
Tabauus 1 — Pe3ynpraTi BU3HAUEHHS MPOSKTHUX XapaKTEPUCTUK ac(aabToOeToOHy

Asphalt concrete type Ten.sion strength at Durability function quulus of
bending, Rbend, MPa parameter,T elasticity, E, MPa
Asphalt concrete 9.9 5,2 6780
PAC 12,1 6,7 6650

On basis of determined design characteristics to evaluate the durability there were carried out the
comparing calculations of paving two constructions according to existing procedure (Fig. 10).

In the first structure it was used asphalt concrete on bitumen baseB mnepmiii KOHCTpyKii
BHKOPHCTOBYBaJIU ac(hajbTOOCTOH Ha OCHOBI 01TYyMy B ApYyrii acGaibToOETOH Ha OCHOBI OITYMOIIONIIMEPY.

The asphalt concrete and PAC design characteristics were determined in experimental way according
to specifies procedures. The asphalt concrete and PAC compositions were the same as during the previous
research.
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a)
Fine bituminous concrete, type b,
grade I, dense, 60/90 5cm

Coarse-graine asphalt concrete, type B, A A A A A
grade I, porous, 60/90— 10 cm A A A
Black macada — 10 cm
Middle sand — 20 cm
Road bed soil - sandy loam

P
Fine bituminous concrete, type b, e e e

I grade, dense, on bitumen 60/90,
modified with Byranan NS 198 — Scm

Coarse-graine asphalt concrete, type B, A A A A
grade I, porous, 60/90 — 10 cm

Black macada — 10 cm
Middle sand - 20 cm
Road bed soil - sandy loam 77 7

Figure 10 — Paving structure : a) using asphalt concrete; b) using PAC
Pucynok 10 — KoHCTpYKITisI TOPOKHBOTO OJIATY: &) 3 BUKOPUCTAHHIM achabTooeToHy; 0) 3a mormomororo PAC

The calculation results analysis confirmed the previous investigations with respect to asphalt concrete
covering durability extension. In this case at loading of 60 kN the paving durability at PAC application by 3.6
times greater than at the conventional asphalt concrete application, at loading of 100 kN - by 3.3 times, and at
loading of 15 kN - by 3.0 times (fig. 11).

= 5, 00E+06

—

= o

S 4 00E+06

E 3, 00E+06

= H + \\

E 2 00E+06 x“"w

o

=y

o 1.00E+08 —

E _\T\

-E 0,00E+00 !

§ B0 Fin g0 g0 100 110 120
Axle load, @, kM

| —— with modifier —m— without modifier |

Figure 11 — Dependence of asphalt concrete durability upon the axle load
Pucynok 11 — 3anexnicts MiHOCTI ac(hanbTOOETOHY BiJl HABaHTaKEHHS Ha BiCh

Conclusions and Recommendations.1. Conducted research showed that the asphalt concretes
produced using the Butonal NS 198 meet the requirements to hot asphalt concrete and have higher strength
and durability parameters.

2. The polymer asphalt concrete design characteristics values change in sufficiently wide range
depending on the binding agent amount shows the possibility of active regulation of its properties under the
designing actual conditions.

3. Higher water resistance and extended durability of these PACs ensure the preconditions of their use
in different regions of Ukraine.
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4. Research results show that to get the maximum effect from the modifying agent application it is
desirable to perform the scientist support during its field use and also the operational conditions monitoring to
collect statistic data and carry out the necessary corrections to obtain the best results.

References

1. Hnatenko H.F., Fesenko V.I., Halkin A.V., Zhdanyuk V.K., Zalotar'ov V.O. Dosvid pryhotuvannya
polimerbitumnoho v"yazhuchoho u bez kompresorniy ustanovtsi//Avtoshlyakhovyk Ukrayiny. Ne 1. —2001.—2001.
—S.39-42.

2. Honcharenko F.P. Rezul'taty naukovykh doslidzhen’ DerzhdorNDI ta analiz praktychnoho dosvidu
zabezpechennya yakosti asfal’tobetonu ta asfal’tobetonnykh pokryttiv // Vestnyk KHNADU. KH.: —2002 — S.101-
104.

3. Hokhman L.M., Huraryy E.M., DavydovaA.R., Davydova K.Y. Polymerno — bytumnye vyazhushchye
na osnove SBS dlya dorozhnoho stroytel'stva//M.: Ynformavtodor. — Vypusk. 4. —2002. — 122 s.

4. Zhdanyuk V.K., Lohvynenko P.M., Boykov V.V. i in. Vykorystannya modyfikatora dorozhnikh bitumiv
«Mobit »> pry budivnytstvi asfal'tobetonnykh pokryttiv //Avtoshlyakhovyk Ukrayiny. - Ne 3. —2003. — S.29-31.

5. Zolotarev V.A. Svoystva bytumov, modyfytsyrovannykh polymeramy typa SBS // Avtoshlyakhovyk
Ukrayiny. - Ne 3. -2003. — S. 29-31.

6. Kynh H.N., Radovskyy B.S. Svoystva polymerno — bytumnykh vyazhushchykh y razrabatyvaemye v
SSHA metody ykh yspytanyya. // Novosty v dorozhnom dele. Nauchno — tekhnycheskyy ynformatsyonnyy sbornyk.
— 2004, vypusk 6. — Moskva. S. 1-28.

7. Kynh H.N., Radovskyy B.S. Materyaly y tekhnolohyy kompanyy Koch Materials dlya stroytel'stva y
remonta dorozhnykh pokrytyy//Novosty v dorozhnom dele. Nauchno — tekhnycheskyy ynformatsyonnyy sbornyk.
— 2004, vypusk 6. — Moskva. S. 28-62.

8. Zolotar'ov V.O., Halkin S.H., Kyshchyns'kyy S.V. Pro stabil'nist’ pry zberezhenni bitumiv,
modyfikovanykh polimeramy//Visnyk Donbas’koyi derzhavnoyi akademiyi budivnytstva i arkhitektury.
Kompozytsiyni materialy dlya budivnytstva. — 2004-1(43) tom1. — Makiyivka. S. 16-23.

9. Pakter M.K., Samoylova E.YE., Bratchun V.I.,Bespalov V.L., Hulyak D.V. Doslidzhennya pochatkovykh
stadiy oderzhannya bitumopolimernoho v"yazhuchoho i asfaltobetonu metodom dyferentsiynoyi skanuyuchoyi
kalorymetriyi//Visnyk Donbas'koyi derzhavnoyi akademiyi budivnytstva i arkhitektury. Kompozytsiyni meterialy
dlya budivnytstva. — 2004-1(43) tom1. — Makiyivka. S.42-47.

10. Zolotarev V.A. Ob ynformatyvnosty pokazateley kachestva bytumov // Nauka y tekhnyka v dorozhnoy
otrasly. - Ne 3. -2005. — S. 38-42.

11. Modyfytsyrovannye bytumnye vyazhushchye, spetsyal'nye bytumy y bytumy s dobavkamy v
dorozhnom stroytel’stve. Pod obshch. Red. V.A. Zolotareva, V.Y. Bratchuna. — Khar'kov: Yzdatel'stvo KHNADU,
2003. -229s.

12. DSTU B.V.2.7-119-2003 Sumishi asfal'tobetonni i asfal'tobeton dorozhniy i aecrodromnyy. Tekhnichni umovy.

13. Shcherbakov Y. M. Yssledovanye y uchet strukturno-mekhanycheskykh kharakterystyk asfal’tobetona
pry naznachenyy konstruktsyy dorozhnykh odezhd. Avtoref. dys... kand. tekhn. nauk. — M, 1979, 24 s.

14. DSTU B V.2.7-319:2016 Sumishi asfal’tobetonni i asfal'tobeton dorozhniy ta aerodromnyy. Metody
vyprobuvan’

15. VBN V.2.3-218-186-2004 Dorozhniy odyah nezhorstkoho typu.

16. Mozhovoy V.V. Nauchnye osnovy obespechenyya temperaturnoy treshchynostoykosty
asfal'tobetonnykh pokrytyy: Dys. ... dokt. tekhn. nauk: 05.22.11 - K., 1996 — 406 s.

NIJIBAUIIEHHA EKCILTY ATAIIIMHOI HAJIMHOCTI AC®AJIBbTOBETOHHOI'O IIOKPUTTS
3A PAXYHOK BUKOPUCTAHHSA MOJU®IKAININHOI TOFABKH BYTOHAJI NS 198

Caasincbka Ouiena CepriiBHa, TOKTOp TeXHIYHUX HayK, npodecop, HamonamsHuit TpaHCTIOPTHHUH YHIBEP-
curer, mnpodecop Kadenpu TpaHIOPTHOro OyNiBHULTBA Ta  YIOpaBIiHHA  MaiHOM, e-mail:
elenaslavin9@gmail.com, ten.: +380509698109, Ykpaina, 01010, Kuis, Byn. OmensHoBuya — [laBneHka 1,
http://orcid.org/0000-0002-9709-0078.

Onnienko Aptyp MukoJ/1aiioBu4, TOKTOp TEXHIYHUX HayK, Tpodecop, HanionansHUi TpaHCIOPTHUH YHi-
BEPCHUTET, 3aBiayBau Kadeapu MOCTH 1 TyHeni, e-mail: artur_onish@bigmir.net, ten.: +380687771899, Ykpa-
ina, 01010, Kuis, Byn. OmensHoBu4a — [TaBnenka 1, http://orcid.org/0000-0002-1040-4530.

By6ena Angpiii BosoguMupoBuY, KaHAUIAT TEXHIYHUX HAYK, IOUEHT, HarioHanbHUil TpaHCTIOPTHUH yHi-
BEpCUTET, AOLCHT KadeApr TPaHCHOPTHOro OYAIBHMITBA Ta YMpaBiiHHS MaiHOM, e-mail: bubelaan-
drey@ukr.net, Tten.: +380505535594, Vkpaina, 01010, Kwuis, Byna. OwmensHoBuua — IlaBmenka 1,
http://orcid.org/0000-0002-5619-003X.

82



ABTOMOBUIBHI JIOPOT'U I JOPOXXHE BYAIBHULITBO. BUIL. 108. 2020
AUTOMOBILE ROADS AND ROAD CONSTRUCTION. Iss. 108. 2020

AHoTanis. BinoMo, 1110 BUKOpUCTaHHS 3BHYAHUX PILIEHb y JOPOKHBOMY OYIIBHHMLITBI IJIsI ITOKpa-
IICHHS SKOCTi ac(anbTOOCTOHHUX CyMIIICH 3aBAsKH, IOKPAIICHHIM MiA00py Ta CKJIaay CyMilleH, Mpoiecy
I ITOTOBKY HE YCYBA€E B ITOBHIH Mipi TPo0IeMy MIITHOCTI achambTOOSTOHHUX OKPHUTTIB Ta 30UTBITICHHS JOB-
rOBIYHOCTI. /{71 BU3HAYEHHS MEX MIIIHOCTI Ha PO3PUB MPH 3TMHAHHI 3pa3ky BUIIPOOOBYBAIN HA BUTHH 3 KOH-
[IEHTPOBAHOIO CHJIOIO 332 CTATUYHO BCTAHOBJICHOIO CXEMOIO y BHUIUIAMI ITyyka Ha JBOX omopax. Pesynpraru
OCTaHHIX JOCIIIKEHb MIOKAa3YIOTh, 10 OJHUM 3 HANMEPCICKTUBHIIINX CIIOCO0IB 301/IbIICHHS MIITHOCTI acda-
JTBTOOETOHY € TEPMOIUIACTHYHI Ta TEPMOEIACTOIIACTUYHI MOJIiMepH, K MoaudikaTopu 0iTymMy Ta achanbTo-
OeronHoi cyminn. Taki OiTyMHI mojliMepu IEMOHCTPYIOTh TIEBHY 3aJIeKHICTh 3MILTHEHHS 3B'SI3yI0UOT0 areHTa
Ta 3pOCTalOvy MOSBY €JACTUIHOCTI BiJ 30UTBITICHHS KITBKOCTI ToJIiMepy. UyTIIMBICTh 10 3HMKEHHS TeMIIepa-
TypH 3HIWXKYeThCs. L1 (akTh CTBOPIOIOTH MepeIyMOBH AJIsl 301IbIIEHHS MIITHOCTI Ta CTIHKOCTI acganbrode-
TOHY, a TAKOX HOT'0 OMOpPY 3CYBY Ta CTIHKOCTI 10 POCTY TPILIMH y AOPOKHBOMY MOKPHUTTI. OJHUM 3 TaKUX
MoaudikaTopie € kaTionHuit tarekc BASF Butanol NS 198, sxwuii, 3a pe3ynbpraTaMu J0CHTIHKCHb aMEpPUKaH-
CHKHX YYCHHUX, MIOKPAITY€ TEIUIOCTIUKICTD, €TACTUIHICTh Ta aare3iiHi BIACTHBOCTI OiTyMy.

Kirouosi cioBa: 0iTym, achansTobeToH, BUIpoOyBaHHs acdanbTobeToHy, MoAn(IKaTop.
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