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YV cmammi poszensiHymo moxcaueocmi nioguiyeHrs eghexmueHocmi UKOPUCAHHSL Oimymy
HAMOB02O OOPOICHLO20 YKPATHCLKO20 BUPOOHUYMEA ULIAXOM MOOUDIKYS8aHHs 1020 dobaskamu
Ppi3HUX  KJIAci8:  NONIMEPHUMY, QO02e3iUHUMU mMa cuHmemuyHumu 6ockamu. AxmyanvHicme
00CNIONCeHHA 3YMOGIeHA HEeOOXIOHICMIO NOKPAWeHHA AKOCH OOPOJICHIX NOKPUBIE 6 YMOB8ax
8IOHOGNICHHs IHpacmpykmypu VKpainu, 30kpema 6 O0eOKYNOSAHUX i NpugpoHmMosUX pAailOHAX.
OcHogHy y6azy RpUOiNeHO YOOCKOHANICHHIO (DI3UKO-MEXAHIUHUX XAPAKMEPUCUK Oimymi, ujo
npu3600UMs 00 30iNbUIEHHS 008208IYHOCHI MA CMILIKOCHL 00 CYYACHUX HABAHMANCEHb.

YV pobomi npoananizosarno cyuacumuii cmau eupoOHUYMEA MA 3ACHOCYEAHHA OIMyMie 6
Vkpaini, a maxoxc y3acaneHeno pe3yiomamu OOCHIONCEHb, NPUCGAYEHUX PISHUM MUNAM
MOOUGPIKAMOPIE — NONIMEPHUM, AO2e3USHUM MA CUHMEMUYHUM 60CKAM.

B sxocmi ocnosu 0ocniosxcenns sukopucmano ointym BHJ[ 70/100 Kpemenuyyorozo HII3,
MoOughikosanuil des simoma oobaskamu, cepeo axux vomupu nonimepu (Calprene 501, PDL S501T
SBS, Elvaloy 741, Kraton D1101 ASM), mpu cunmemuuni éocku (Asphalten A, Asphalten B, Sasobit)
ma 0e6i aodeesitini 0ooasxu (AdHebit LA-1245, Wetfix BE). Moougirayis nposoounace KodicHoo
000a6K0I0 0Kpemo 6e3 ix koMOiHayil, J{ochiOxCeHHA NPOBOOUNUCE 32i0HO 3 YUHHUMU HAYIOHATbHUMU
CMaHoapmamu 3 YPaxyeaHHAM peKOMeHOOBAHUX BUPOOHUKAMU O03Y8aHbL Ma MeMnepantypHo-
yacosux pexcumie moougixayii. /[na koxcHo2o knacy 006agku 6yio 3acmoco8aHo 00HAKO8I YMOBU
MOOupixayii.

Ompumani  pezynemamu NOKA3aMM, WO GUKOPUCTIAHHS NONIMePi8 CYMmMESo MNiOGUUYE
memnepamypy posm sAKuieHocnii Oimymy ma 3HUMCYE NeHempayilo, NOKPawylouu maxum YUHOM
mennocmiiikicmo mamepiany. Cunmemuuni 80CKU GUABUNYU NO3UMUGHUTI BNIUE HA OIMYM, 30Kpema
3abe3neuunu 30iNbULEHHA MEMNEPAMYPU PO3M SAKUEHHA 13 30epedCeHHAM 1020 eNacmuyHOCHI.
Aoee3iiini 0006a8KU 3HAUHO NOKPAWLYIONIL 3UENTI08AHICIL OIMYMY 3 MiHEPATbHUMU Mamepianamu ma
He Maoms CYmme8020 6NUGY HA NOKAHUKY MeMNepantypu po3m sSKuleHHs ma neHempayil.

Ompumani  Oani € 6adcausumu 0151 NOOANLUUX — OOCTIONCEHb, CHPAMOBAHUX —HA
800CKOHAICHHSL CKIAOI8 OimyMi8 i po3pOOKY HOBUX MEXHOIO2IYHUX PiuleHb OJis NOmMped NiCIA80EHHO20
BIOHOBNICHHS OOPOJCHLOI IHPPaAcmpyKmypu VKpainu.
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Kniouosi cnosa: 6imym naghmosuii 0opodicHiil, Moougikayis, nonimep, cunmemuyHuil ick,
aoeesitiHa 006agKa.

Beryn

PosranyxeHa mepexa Ta sIKICHMI cTaH MOKPUTTS aBTOMOOINBHUX JOPIT €
HEBill’€MHOI0 CKIIaJIOBOI0 YCTIINHOT Ta pPO3BMHYTOT kpaiHu. B Vkpaini micns
MoYaTKy MOBHOMACIUTAOHOrO BTOPrHEHHs, HaXkallb, HEMA€ JOCTAaTHIX pecypciB
IJ1sL IOAANIBILOTO PO3BUTKY TPAHCMOPTHHUX Mepex. Ilepioueprororo 3amaueto
CTaJI0 BiJHOBJICHHS BEPXHiX LIAPiB JOPOKHBOTO OAATY Ha OEOKYNOBAHHX Ta
NpU(PPOHTOBUX TEPUTOPIfAX, Ta 3MiHCHEHHA pOOIT MIONO eKCIuTyaTaliiiHoro
YTPUIMaHHA iCHYIOYOi Mepexi IIISAXiB.

Haii0inpm po3MmoBCIOMKEHNM Ta MIBHAKAM Y BIAIITYBaHHI MOKPUTTAM
aBTOMOOIIBHMX JgOpir € achanpTodeToHHE. B’skyumit KOMMOHEHT [uist
BHUTOTOBJICHHS ac(ambToO0eTOHHOT cyMimi € OiTyM HadTOBWIT OpPOXHIit.
3azBuyaii BMicT OiTymy B achansTobeToHHi cymimi craHoBUTH 4,5—7,0% Bix ii
Macu. B VkpaiHi BiICyTHS mHpoka KOHKYpeHLis BHUPOOHWKIB Ha()TOBOTO
JIOpOXKHBOTO ~ OiTyMy Ta 3TilHO 3 NPaKTUYHUMH  CHOCTEPEKEHHAMH,
XapaKTepPUCTUKN 1IbOTO OiTyMy MepeBaXHO BiIMOBIJAIOTH JIMIIE MiHIMaJIbHO
IOMyCTUMHMM  3HA4YeHHAM, BCTAHOBJIEHWM HAL[OHAIBHUMH CTaHIapTaMH.
HesBaxatoun Ha L€, BHUKOPHCTaHHA BIiTYM3HSIHOTO OiTyMy 3aJIMIIAETHCA
NpiopUTETOM JUIA YKPaiHCHKUX MiApAAHUKIB yepe3 Horo JOCTYMHICTD 32 LiHOH0
Ta 3pYYHy JIOTICTUKY TIOCTa4yaHHS Ha BHPOOHWYI 00’€KTH. 3acTOCyBaHHS
Mo (pikyrounx 106aBOK IO TOPOKHBOTO OITYMY TO3BOJISIE ICTOTHO MOKPALIUTH
(i3uKO-MeXaHIuHiI BIACTHBOCTI SIK CAMOTO B’SDKYUOTO, TakK i ac(harbToOeTOHHOT
cymimi. [ligBumeHHs skocTi acaibTOOETOHY MO3BOJIIE  MOKPAIUTH
JOBIOBiUHICTb MOKpUTTA. ToMy akTyanbHOIO 3agadyel0 CbOTOAEHHA €
MOKpAILEHHA XapaKTepUCTUK OiTyMy BITUWM3HAHOrO BUPOOHULTBA 3a PaxyHOK
3aCTOCYBaHHS Cy4yacHHMX MoAM(]ikaTOpiB pi3HMX KJaciB, sIKi MpeacTaBieHi Ha
BITUYM3HIHOMY PUHKY.

AHani3 aocaigskeHb i myonikanin

BupoGnuurBo  HadroBmx  OiTymMiB € OAHMM i3  HaNpsMKIB
HagTonepepoOku. OCTaHHIM YacoM 10 AKiCHUX MOKa3HHKIB OiTyMiB HaQTOBUX
JOPOXKHIX BHCYBAlOTbCsS BCE OinbIn jkOopcTKi BUMOTH. OpHi€0 3 mpoOiem
0iTyMHOro BUPOOHMLTBA € MOraHa sIKiCTb CUPOBHUHM, 30KpeMa BUKOPUCTaHHS
3aJIMIIKiB iepepoOku napadinuctux HadT. Lis npobiema 0coOGNMBO akTyailbHa
IUIsl YKpaiHChbKMX BUPOOHUWKIB OiTyMy, OCKiJIbKM OCHOBHa 4YacTWHa HadrT, sKi
BUI00YBalOThCs Ha TepuTopil YKpaiHu € sikpa3 napadinuctumu [1].

3HaYHUM HENOJIKOM 3BUYalHOro acganabTOOETOHYy € Te, L0 BiH
Bpa3MBUN [0 MiABUILEHOT TeMIepaTypu BIITKY Ta 3HWKEHOI B3UMKY, LIO
MPU3BOJNTE O YTBOPEHHS HA MOKPUTTIAX 3HAYHUX Aedopmauiil — Kouii, XBuii,
3CYBU Ta TpilmuHy [2].
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3 ommsigy Ha BHINEBKa3aHe, BUKOPUCTAHHA MOANQIKYOUMX H00aBOK
PI3KMX KI1aciB — HEOJMiHHA YMOBA CTBOPEHHSI SIKICHUX B’ sDKYUHMX MaTepialliB s
NpUroTyBaHHa acanbToOeTOHHUX cymimei. JlocmimkeHHA iX e(eKTUBHOCTI
JornomMarae Kpaiie nigiopatn MoaudikaTopy Ta yMOBH X BUKOPHCTAHHA il 4ac
MPOEKTYBaHHS aBTOMOOITBHUX opir [3].B mociimkeHHAX 6araTboX aBToOpiB, IS
Monudikanii OiTyMiB BHKOPHUCTOBYIOTBbCS pi3HI THIMU [100aBOK, Taki SK
MoJTiMepHi, anre3uBHi Ta CMHTETHYHI BockH [4-9]. Bitymu nepeBakHO MarOTh
HU3BKY 34YCIDTIOBAHICTh (anaresiro) 3 OUIBINICTIO IMeOCHEBUX MaTepiaiiB, IO
BUKOPHCTOBYIOTh B PEMOHTI Ta OyHiBHMLTBI aBTOMOOiINbHMX mopir. Lle €
MPUYXHOIO Pi3KOTO MamiHHS BOAOCTiHKOCTI acanbToOETOHY, B HACTIJOK HOTO,
YTBOPEHHS Ha MOKPUTTAX MOIMIKOKEHb. TOMY ISl TOKpAIIEeHHS 34ETLTIOBAaHOCTI
O6iTyMy 3 KaM’SHAMH MaTepiajamMM Ta TIOKpAalleHHA BOJOCTIHKOCTI
acaneTo0eTOHY Yy OiTyM BBOIATH aaresilini modaBku [4]. OTxke, aaresiitai
NO0aBKM 3HAYHO TMOKPAILylOTh 3YEIUTIOBAHICTh OiTyMy 3 KaM’ SHUMH
MaTepiaiamu, 10 Halae BUCOKOI BONOCTIMKOCTI acdaibTobeToHy il 3amofirae
YTBOPEHHIO Ha MOKPUTTSX JTyLEeHHA, BUOOTH Ta M [5].

Jlo0aBKM Ha OCHOBI CUHTETWYHUX BOCKIB TiJBHILYIOTh B A3KiCTh OiTyMy
3a MOMipHUX (32 3HAUEHHAM MeHeTpalii 3a TemnepaTtypu 25 °C) Ta 3a BUCOKHX
TeMIepaTyp eKcIuTyaTalil (3a 3HaYeHHAM AMHaMiYHOT B’A3KOCTi 32 TeMIepaTypu
PO3M’SKIIEHOCTI 32 KiJIbIIeM i KyJiero) [6].

BukopuctanHs Moamdikyrounx no6aBok s OiTyMiB (KOMITIEKCHa
nobaska AVE 18, eneprozbepiratoua mo6aBka Veleton, cMHTeTHIHMI Bick 3
eHeprozoepiratounm epexrom, nomiMep ELVALOY) mMaroTh 0THAKOBHIA BIUIUB
Ha XapaKTepUCTUKU OiTyMy, aje B pi3HUX Mipax, a came: 3MEHLIEHHs NeHeTpaLil
Ta PO3TSHKHOCTI Npy 301bLICH] TeMnepaTypy po3M’ sIKIeHHs [7].

HaiinepcneKTUBHILIMM HANPSIMKOM Yy MiABUILEHHI SKOCTi OITyMHHMX
BSDKY4YMX, 3 METOI0 OJepiKaHHS [OPOXKHBOTO TMOKPUTTA 3 BHUCOKMMH
eKCIUTyaTaliiiHUMK XapaKTepUCTUKaMu, € iX MoAaudikyBaHHS pi3HOI mpupoan
nosimepami [§].

VYV nmocnimkennsx Uyryenka C. A. moka3aHa JOLUIBHICTE BUPOOHUYOTO
3acTOCyBaHHS ac(aibTONONiIMEpOETOHIB 3 TOMIpHMM BMICTOM TMOJiMepy ¥y
oitymi (6nmspko 3,0-3,5 % - CBC; 1,7-1,8 % - Elvaloy; 5-7 % - EBA).
3acTocyBaHHs ac(anbTONONiIMEepOETOHIB Ha OiTymax, 10 MICTATH Oinbuie 5 %
CBC, nmouinbHe Ha crienianbHUX 00'€KTax (MOCTaX, 3/MiTHO-MIOCAA0YHIX CMYTax i
iH.) 3a YMOBM BMKOHAHHS BCIX TEXHOJOrIYHMX BMMOI [0 MpPUTOTYBaHHS
B’SDKY4HX, acanbTononiMepOeTOHHUX CyMillleidl i ynaliTyBaHHS 3 HUX
MOKpUTTIB [9].

Bucoky nomynsipHicTb MatoTh TepMoenacToracTu (Hanpuknazn Calprene,
Kraton D Ta PDL S501 T SBS), sika 00ymMoOBIeHa ITMPOKNUM Aiana3oHoM iX il
Bonu npunatots 6iTyMy BHcoKoi enactTuaHOCTi (60-90%), o nae 3Mory GiTymam
MpaloBaTH B TPYXKHIH cTamil 3 MiHIMAJbHOIO 3AJIMIIKOBOIO AehopMalLi€lo,
30UIBIIYIOTh KOTE€3iliHY MILHICTh Ta TeMIepatypy po3M’sSKHIEHOCTi OiTyMiB.
BoagHoyac BOHM MNOKpaLlylOTh HU3bKOTEMIIEpPAaTYpHY MOBEAIHKY B’SXKy4yoro:
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30LTBITYIOTH PO3TSHKHICTH Ta TeHeTpalifo 3a 0 °C, 30epiraioTs ado 3HWKYIOTH
Temrnepatypy KpuxkocTi [10].

['0JIOBHOIO MeEpelKoIol, 10 He Ja€ IIMPOKOro 3acTOCYBaHHsS OiTyMiB
MoandikoBaHUX NojiMepamu (0COOJIMBO TepMoenacToIlacTaMu), € iX BHCOKa
BapTicTh. BapTicTh Takoro momudikoBanoro 6itymy y 1,5-2.5 pazu Oinbmia 3a
BapTicTh He MoAM(iKoBaHUX OiTyMiB. TOMy BasKJIMBO HOCHiKYBAaTH HE AOPOTi
pedYoBUHH, AKi O MOKpallyBallv eKCIUTyaTalliifiHi XapakTepucTuky 6iTymiB [8].

Takum YWHOM, BUKOPHCTAaHHS MoAMGiKaTopiB 103BoJsiE e(PEeKTHBHO
BIUIMBATH HAa BJIACTMBOCTI NOpOXHBOTO OiTymy. Ha puaky Vkpainm icHye
mupokuii BuOip moaudikaTopis 6iTyMy HaQTOBOTO TOPOKHBOTO, MPU3HAYEHUX
IUTS TIOKPAILIEHHS HOTO XapaKTepHCTHK, a BiAMOBIIHO i XapaKTepUCTHK TOTOBOTO
actanpTo0eTOHYy. Bu3HaueHHS ONTHMAaNBbHOT KiTBKOCTI Ta KOMOiHaIii 706aBOK
IUTst 3a0e3MeYeH s MOKPALIEHNX XapaKTepUCTHK ac(aTbTOOETOHIB € aKTYaJIbHOIO
3ajauero 11d YKpaiHu, a 0COOIMBO BaXXITMBOIO AJIA MiCIABOEHHOTO BiJHOBIEHHS
KpaiHu.

MeTol0 poGOTH € BU3HAYEHHS CTYNEHIO BIUIMBY MOAU(IKaTOPiB pi3HUX
THUIIIB Ha XapaKTEPUCTUKH OiTyMy.

Martepianm i MeToaU J0CTiTKEHD
3a ocHoBy Oymo B3sito Oitym7 mapku BHJI 70/100, mocraBmeHuit Ha
acdanprodeTonHMIA 3aBoa B OnecbKy o0macts 3 Kpemenuympkoro HIT3.
Inst moaudikarii 6iTyMy BUKOpHCTaT HACTYITHI NOOABKH:
- ommimep Calprene 501 Bupo6HnuTB2a DYNASOL ELASTOMEROS,
Icnanis [11];
- mosimep PDL S 501 T SBS (niniiianit) Bupodrunrea TOB «Toprosuit
nim APOH» , Ykpaina [12];
- nmonimep KRATON D1 101 ASM Bupo6nuursa Kraton Polymers,
Hinepnanmnm [13];
- nonimep ELVALOY 741 Bupoonuursa DuPont, IIseiinapis [ 14];
- Bick cuHTteTnyHuit Asphalten A Bupobuunrsa TOB «Toprosuii aim
APOH», Ykpaina [15];
- Bick cunTtetnyHuii Asphalten B BupoOnuurea TOB «ToproBuit mim
APOH» [16];
- Bick cuHTeTMYHMU Sasobit BupoOHHMuTBa Sasol Germany GmbH,
Himeuunna [17];
- aare3uBHa no6aBka AdHebit LA-1245 supoonuursa TOB «Toproswuii
nim APOH» , Ykpaina [18];
- aaresmBHa npoOaBka Wetfix BE BupoOHMmTBa Nouryon Surface
Chemistry, [lIsemis [19].
BignoBinHo no pexomeHnauili BUPOOHWKIB OyJI0O MPHUIHATO HACTYIHE
no3yBaHHs MonudikatopiB B Oitym: moximep 3% Big Macu OiTymy, Bick
cuHTeTH4HUit 1,5% Bin macu OiTymy, aaresiiina no6aska 0,4% Bin macu OiTymy.
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Temneparypa moaudikalii Ta TpHBaNICTh 3MiHIOBAJach BiIMOBIAHO THITY
MoauikaTopa, a came: mojiMepu mnpu Temrepatypi 180 °C ta TpuBamicTio 3
TOJVHH, BICK CHHTETUUHUI Ta aaresiiiHa nodaska — 140 °C ta 0,5 ronunm.

PesyabTaTn pociimkenn. Ilicns moaudikyBanHs noOaBkamu Oyiu
npoBeeHi BunpoOyBaHHs [20-23] Ta oTpumaHO pe3ynbTaTH, sKi HaBeAeHi B
Tabnuui 1.

Tabmuus 1. XapakTeprcTHKK BUXiTHOTO He MOAN(iKOBaHOTO OiTYyMy
Ta 6iTyMy npu MoaudikyBaHHI 100aBKaMu

BHJT 70/100 + mommndikyroua no6aBka, % mac Bumorn
E
o = IMonimepn Bocku Anre3uBHi =
2 =S g = =
g 5 g s 2L |
£ =8 2 |z < =2 |99 |T
= g&lz | |¥ | = |< |= S = P =<
Ne s X gl —~ . ZHE] IS = < n =% |[a=
= g5l 218|212 |2 | |2 | |87 |22 |5
S OIS2|E S |2 |SEIE 8 || BB 5L |t
= s |= |9 |= -5 | g |¥ o Z |[2E |98 |=”
g = @] S — o (< < % =N = — = =
= = = m = < > M Qq =5 5
g o I & T & |Z
jan) a s O > =
M = 8 m
3,0% 1,5% 0,4%
1 Onropinnic be3 3rycTKiB Ta 4aCTUHOK J00AaBKH bes srycrxis Ta
Th YaCTHHOK J1I00aBKH
I'mubuna
MPOHUKHOCTI
TOJIKH
(menetparis), 71-
2 W 10%(0,1 71 | 44 | 49 | 62 | 34 | 55 | 61 | 52 | 72 | 71 [ 51-70 | 40-60 100
MM) 32
TeMmnepaTypu
25°C
o e we | owe |5
3 (PO . 46,5161,0 56,8 | 60,2 | 58,3 | 63,5 52,6 [ 57,1 | 46,4 | 48,0 | HioKue | HIDKYE
CTI1 32 KUIbLIEM 60 62 51
H 0,
1 Kyzeto, °C
PosTskHICTB e
(IYKTHIIBHICT HE HE MEH
4 [b),m1023a |>100 >100 65 >100 MeHILE | MeHWe | -
TeMInepaTypu 6 20 60
25°C
EnactuunicTs He
507 - 63 | 82 | 58 | 72 - MEHIIE - -
% 55

TBepmicts Ta TemmocTiiikicte MoaudikoBaHux OiTyMiB BimoOpakeHi Ha
pUCYHKy 1. AHani3 BCiX pe3ynbTaTiB MOKa3ye:
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- 3a popmaBanns mnonimepiB Calprene 501 Ta Kraton D1101 ASM
TBepAicTh GiTyMy Oyna HaiGinbiIa, 3 OKa3HMKaMu nedeTpauii 44 M-10* ta 34
m-10* Bignoimso. HaliMeHummii BIIIMB Ha meHerpauilo OiTymy OyB mnpu
nonaBanHi monimepy Elvaloy 741, cuHteTMmuHoro Bocky Asphalten B Ta
aJire3MBHUX 100aBOK;

- HalOiTpIIe TiABWIIMIN TEIUIOCTIMKICTh TOMIMEpH, MpH iX NOJaBaHHI
Temnepatypa 36insmmnack Ha 10,3 — 14,5 °C, a Takox cuaTeTMUHI Bocku Sasobit
Ha 10,6 °C i Asphalten A — 17 °C;

- Timpku moniMep Kraton D1101 ASM 3HM3WB DyKTWIBHICTH OiTYMY 1O
65 cM, Toqi SIK pH 3aCTOCYBaHHI iHIINMX Moan(ikaTopiB nokaszHKK > 100 cm;

- Halikpalla enacTHYHiCTh moJiiMepis Oyia B no6aBok Kraton D1101 ASM
3 nokasHukoM 72 % ta PDL S5501T SBS — 82 % (puc.2);

- aAresuBHi [O00aBKM He BIUIMBAIOTH CYTTEBO Ha TOKA3HUKH, SKi
PO3TIAIANTHCE.

75
70
65
60
55
50
45
40

35

/77777

7
VA

72700007077

i
L

[N by \ e

bes Calprene  PDLS ELVALOY Kraton Asphalten Asphalten Sasobit, AdHebit Wetfix BE,
pobasox 501, 3,09 501T SBS, 741, 3.0% D1101 A 15% B, 1.5% 1,5%  LA-1245, 04%
3,0% ASM, 3,08 0,4%

BityM Mogudikosadnii noBaskamuy, % Mac.

30

A TeMnepatypa poaM'AKLWEHOCTI 38 KinbLeM i kynew, °C
53 [NMEWMHa NPOHUKHOCTI FONKK (NeHeTpauia), M- 10%-4 (0,1 MM) 3a Temnepatypu 25 °C

Puc. 1. Bmu Mmoaun¢ikaTopiB Ha MOKa3HUK TEMIIEPATypy pOo3M’ AKIIEHOCTI 3a
KUTBIIEM Ta KYJICIO Ta TIMOWMHY MPOHUKHEHHS TOJKY (TICHeTpartii)
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EnactuunicTh 6iTyMiB MOM(]iKOBaHMX MOJTIMEpaMH

100
80
60
40

20

EnactnaHicTh, %

Calprene 501 PDL S 501T SBS ELVALOY 741 Kraton D1101
ASM

Puc. 2. EnactudHicTb 6iTyMiB MOIM(iKOBaHUX MONIMEpaMK

Takok TepeBipsIoCh 3UETUIIOBaHICTh MoauQikoBaHOTO OiTyMy 3
rpa”iTHIM me6eHeM (pakmii 10-20 MM [24], pe3ynbTaTn 300pakeHi B Ta0wiIi 2.

Tabmuus 2. Pesynsratn BunpoOyBans 34uernieHHs 6itymy BH/I 70/100
BupoOHHULTBa Kpemenuyrpkoro HIT3 3 mebenem.
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4,5

BHJI 70/100 +
0,4% AdHebit
LA-1245

5,0

+0,4% Wetfix
BE

BHJ1 70/100

AmHari3 pe3ynbTaTiB BUIIpoOyBaHb CBiqUMTh MPO Te, 0 MoaupikaTopn
MaloTh Pi3HUIT BIUTUB Ha 3UeTUTIOBAHICTb OiTyMy 3 IeGeHeM, K TTOKPaLLylOTh, TaK
i 0coONMMBO He BIUIMBAIOTH Horo 3HaueHHd. [ToniMepw 3aranoM He MOTIpIIYIOTH
34eTTIOBABHICTD, ajle i He 3a0e3MeuyloTh 3HaYHOTo MoKpalleHHs, okpiM PDL S
501 T SBS, sixwii minsuinye 3derumoBanicTs 10 4,0 6ani. HaitedekTuBHiIIMM
Moau(]ikaTOpoM 3 TOUKH 30py MOKpalleHHs 3uermoBaHocTi € Asphalten A (5,0
OaniB), anrezusHi no6aBku (AdHebit LA-1245, Wetfix BE) Takox 3a0e3neuytoTh
BHCOKe 34erunoBaHus (4,5-5,0 6amm).

BucHoBku

1. TlpoBesmeHi NOCHiIKEHHS NOKa3aJy, WO JONABaHHSA MOAUQIKYHOUYHX
100aBoK 10 mopoxuboro Oitrymy wmapku BHJI 70/100 cyTreBO BmiMBae Ha
OCHOBHI (Di3MKO-MeXaHiYHi MOKa3HUKH MaTepially, 30KpemMa Ha TeMmIeparypy
PpO3M’SKIICHHS, TICHETPALLf0, €JTaCTUYHICTh Ta aAre3iiiHi BIaCTUBOCTI.

2. 3a pesyiabTaTaMu BUIPOOyBaHb, osiMepHi Moaudikaropu (Calprene
501, PDL S 501T SBS, ELVALOY 741, Kraton D1101 ASM) cnpustotsb
MiBUILEHHIO TeMmMmepaTypu po3Mm’skuieHHs 3 46,5 °C mo 56,8—61,0 °C Ta
3a0e3meuyloTh enacTH4HicTh OityMy B Mexax 58-82 %, mo mnepeBuIlye
MiHIManbHI BUMOTH CTaHAAPTIB /151 MoaudikoBaHux OiTyMiB (He MeHuie 55 %).
Lle cBiqUMTH MPO MiABUIIEHHS TEIUIOCTIMKOCTI, MPYKHOCTi JOPOKHBOTO MOKPUBY
B YMOBAaX BUCOKUX Te€MIEpaTyp.

3. JlonaBaHHS BOCKOBUX J100aBOK 3abe3neuye MOMipHE MiABULIEHHS
TeMIiepaTypy po3m’sIKIIEHHs MpY 30epexeHHi BUCOKOI po3TsKHOCTI (>100 cm),
110 MO3UTUBHO BIUIMBAa€ Ha TEXHOJOTIYHICTb OiTyMy Min uac yKJIaJaHH:
ac(aabTOOETOHHUX CyMillIeH.

4. Bukopucranns aare3mBHuX 1go0aBok (AdHebit LA-1245, Wetfix
BE) nokpamtye aaresiiiHi BiacTMBOCTI OiTyMy Ta CHOpUS€ MiABUIIEHHIO
34YeIUIeHHs 3 MiHepaJbHUMHU MaTepiajaMy, MO € BaXJIUBUM (HaKTOPOM
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MiABUINEHHS JOBTOBIYHOCTI TIOKPHUTTIB, OCOOJMBO 3a YMOB IIiIBUIICHOT
BOJIOTOCTI.

5. BusBneHo, 110 Hafikpalli KOMIUIEKCHI MOKa3HUKU MPOJEMOHCTPYBAJIN
3pazku, moaudikosani noniMmepom PDL S 501T SBS ta ELVALOY 741. Taki
OiTyMHI KOMMO3UILii MOXYyThb OyTH peKOMEHIOBaHi Uil BUPOOHWITBA
ac(aabToOETOHHUX CyMilleil Ta OiTyMOMOJIMEpPHUX eMYJbCili Ui BEpXHiX
LIapiB MOKPUBIB aBTOMOOITBLHUX IOPIr, BYJIMLb, MOCTOBUX MEPEXOIB.

KondaikTu inTepecis
ABTOpH 3asBISIOTH, IO Y HUX HeMa€e KOH(IIKTY iHTEpeciB 100 MOTOYHOTO
JIOCITiKEHHS], BKIIO4aloun (hiHaHCOBHIM, 0cOOMCTHIA, aBTOPCHKHUN UM Oyab-SKUH iHIINIA,
SIKM Mir OW BIUIMHYTH HA JIOCTIJDKEHHS, a TAKOXK HA pe3ylbTaTH, HABENEHI B I[bOMY
JIOKYMEHTi.
®dinaHcyBaHHS
JocmimkeHHs mpoBouinocs 6e3 GpiHaHCOBOT MiATPUMKH.

JocTynHicTh AaHUX
Vi nani gocrynHi B udpoBiii abo rpadivniii popMi B OCHOBHOMY TEKCTi CTATTi.

BukopucTaHHS IITY4YHOr0 iHTEJEKTY
ABTOpM TIiATBEpPIKYIOTh, IO TpPU CTBOPEHHI MOTOYHOI pOOOTH BOHM HE
BHUKOPUCTOBYBAJIM TEXHOJOTT IITYIHOTO iHTENEKTY.
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Abstract. The article analyses the ways to improve the efficiency of Ukrainian-
produced petroleum bitumen by modifying it with the additives of various grades:
polymeric, adhesive, and synthetic waxes. The relevance of the study is determined by the
need to improve the quality and durability of road surfaces in the context of Ukraine’s
infrastructure restoration, particularly in de-occupied and frontline areas. The main focus
is on the improvement of the physical and mechanical properties of bitumen, which leads
to increased durability and resistance to modern loads.

The study provides an overview of the current state of bitumen production and
application in Ukraine and summarizes research findings related to various types of
modifiers, including polymeric, adhesive, and synthetic waxes additives.

The study was based on BND 70/100 bitumen from the Kremenchug Oil Refinery,
modified with nine additives, including four polymers (Calprene 501, PDL S501T SBS,
Elvaloy 741, Kraton D1101 ASM), three synthetic waxes (Asphalten A, Asphalten B,
Sasobit) and two adhesion additives (AdHebit LA-1245, Wetfix BE). Modification was
carried out with each additive separately without their combination. The research was
carried out in accordance with the current national standards, considering the
recommended dosages and temperature-time modification regimes specified by the
manufacturers. The same modification conditions were applied for each additive class.
The same modification conditions were applied for each additive class.

The obtained results demonstrated that the polymer additives substantially
increase the softening temperature of bitumen and decrease penetration, thereby
improving the material’s heat resistance. Synthetic waxes had a positive effect on bitumen,
in particular, they increased the softening temperature while maintaining elasticity.
Adhesive additives were found to significantly enhance the bitumen's adhesion to mineral
materials and have no significant effect on sofiening temperature of bitumen and decrease
penetration.

The obtained findings are important for further studies aimed at improving
bitumen formulations and developing new technological solutions to support Ukraine’s
post-war road infrastructure recovery.

Keywords: petroleum road bitumen, modification, polymer, synthetic wax,
adhesive additive.
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