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Anotauis. B Ykpaini 6mmzeko 30% Bci€el enexTpoeHeprii BUPOOISEThCA BiJ CHAIOBaHHS TBEPAOTO
MaJiMBa - BYT1JUIsA, ClaHIto, Topdy. B Hamril kpaini Hamiuyerses 6mu3bko 15 nitounx TEC Ha sIKuX BTOPHHHAM
MPOAYKTOM YTBOPKOETHCS ONU3BKO 5-6 MIIH. TOH 30JIONUIAKOBHX BIiIXOMAiB B pik. TakuM YWHOM, BigXOmIu
MAMBHO-CHEPTETHYHOTO KOMIUIEKCY, IO YTBOPIOIOTHCS B TOTKAX TEIJIOBUX €IEKTPOCTAHIIIH, SBISIOTH COOOT0
BEJIMYE3HI CKYMUEHHs 30 Yy BUIJIII MUJIOMOAIOHMX 3aJIMINKIB 1 KyCKOBOTO HIIaMy, a TaKOoX Pi3Hi 30J10-
nurakoBi cymimi. i mpoxyktu BucokoTtemmeparypHoi o0pooku (1200-1700 °C) MiHepaibHOI YacTUHU
MaJvBa, 3HAUIUIN IIMPOKE 3aCTOCYBAaHHS B 0ararhoX KpaiHaX CBITY 1 BPaXOBYIOYH CBITOBY TEHJCHIIIIO, J0O
301IbIIEHHS] YaCTKW BTOPUHHOTO PUHKY BUKOPHUCTAHHS BiJXOJiB, CJi/I MPOTHO3YBATH TiABHUILEHHS TEMITiB iX
epepoOKH i B YKpaiHi.

B VYkpaiHi sk HanmoBHIOBAY BHKOPUCTOBYIOTH IEPEBAKHO Marepiayl, OTpUMaHUN MOJPiOHEHHSIM
KapOOHATHHUX TiPCBKUX TMOPif, M0 YCTAHOBICHO B HAI[IOHANBHUX CTaHIAapTax. B Tol e dYac Ha
CJIICKTPOTCHEPYIOUUX MIAMPUEMCTBAX YKpaiHU B Pe3yNbTaTi CHAIOBAHHS BYT'ULIS YTBOPIOIOTHCS MITbHOHU
TOH TMIJIOMOAIOHUX BIIXOJIB — 30J1M BUHECCHHs. [laHMii MaTepial 3a MOKa3HUKaMK HAOJIMKAETHCS 10 BUMOT
JI0 HAIOBHIOBaYa 3TiMHO 3 HAIlIOHAIBHOTO CTAaHAAPTYy Ta MOXKEe OyTH BHUKOPHCTAaHWH TSI BHPOOHHIITBA
ac(anbTOOETOHHUX CyMilleH.

Ilix yac AOCHiIKEHb BUKOPUCTOBYBAIM 30JM BHHECCHHS PI3HOTO MOXOKCHHS Ta BaMHIKOBUI
MiHepaibHU# nopoinok Ckano-IToainbchkoro cer kap’epy .

KarouoBi cioBa. MiHepaldbHHMI MOPOINOK, 30Jla BUHECCHHS, €KOJIOTisA, aaresis, OiTyM,
ac(hambTOB’ sDKyUeE.

Beryn. [locritine 3pocTanns o0cATiB OyayBaHHS aBTOMOOUTBHHX JIOPIT Y Cy4acCHOMY CBIiTi BUMAarae
MOIIYKY €KOHOMIYHO Ta €KOJIOT1UHO 30aJaHCOBAaHUX PIllIeHb 1010 BUKOPUCTaHHs MatepianiB. OQHuM 3
OCHOBHHUX MaTepiajiiB Ul BIAIITYBaHHS MOHOJITHUX MIapiB JOPOKHBOTO OJATY € ac(hanbTOOCTOHHI CyMIIIi.
301TBIIIEHHS TIOTUTY Ha I1i CyMIIlli TPU3BOAUTH IO BAXKJIMBOT'O MMUTAHHS OO JDKEPET iX CKIaIHUKIB. Y
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[IOMY KOHTEKCTI BUKOPHUCTaHHS MOOIYHUX MPOAYKTIB MTPOMHUCIOBOCTI AJIsl BUPOOIeHHS ac(haabTOOETOHHIX
CyMIllIeH cTae akTyalbHUM Ta CTPATETIYHO BAXKIIMBUM aClIEKTOM CydacHOI OyiBeNbHOT IHIYCTpIii.

OpHUM 3 CKJIQAHUKIB ac(anbTOOETOHHUX CyMilllell € HAlOBHIOBad, SIKUM BHKOPUCTOBYIOTH AJIS
TTOKPAICHHS MEXaHIYHUX BJIACTUBOCTEH Ta TOBroBIiYHOCTI ac(hambTodeTony. OHAM i3 THIIIB HAIIOBHIOBAYIB
€ kapOOHAaTHI MiHepaJlbHI OPOIIKH, SIKi IIMPOKO BUKOPUCTOBYIOTH HE TUIBKH JOPOKHBOMY OyIiBHUIITBI, a 1 B
iHmMX OyMiBeTbHUX Tamy3sx. [1]

AJnres3ifiHa BIACTHBICTh OITYMYy € JyK€ Ba)KIIMBOIO HOTO XapaKTEPHCTHKOI, OCKUIBKH BOHO Ma€e
BUpilIaTbHEe 3HA4YCHHS [Js 3a0e3neueHHs OaraTboX EKCIUTyaTallifHUX BIACTUBOCTEH KOMIIO3UTHHX
MarepianiB Ha OCHOBI 6iTyMy BciM BioMo, 1110 B3a€MHUI 3B'SI30K Ta 3UCIICHHS MiHEpAIThHUX YACTHHOK, 1110
YTBOPIOIOTH  acallbTOOCTOH, BINOYBAE€THCS 3aBISKUA BHYTPIIIHBOMY TEPTIO MK HUMH Ta BHACTiIOK
CKJICIOBaHHs X OITYyMOM y MICISIX B3a€MHOrO 3'enHaHHA. lIpu3HaueHHs OiTyMy moisirae, HacamIepen, y
CKJICIOBaHHI MiHEpabHUX CKIAOBUX acambroberony. KpiMm Toro, 0iTyM 00BOIKae MiHEpaabHI YaCTHHKH
TOHKOIO OITyMHOIO IUTIBKOIO, 1, 3a[IOBHIOIOYH ITOPOKHEUI MK HUMH, TIEPELIKOPKAE MPOHUKHEHHIO BOJIOTH B
ac¢anbTo0eTOH, HalaloYl MiHEpaIIbHUM YacTHHKaM Tiapo¢oOHi BiacTUBOCTi. Bomora BUOipKOBO 3MOUye
BIZIKPUTY TOBEPXHIO MIHEPaJIbHOTO MaTepially, MparHe MPOHUKHYTH Kpi3b IUIIBKY OITYyMy Ta BHTICHHUTH i 3
MMOBEpXHI MiHepabHOTO Matepiany. [Ipu HemocTaTHIM anresii 6iTyM BiAMIAPOBYETHCS Ta OTOJIOE MiHEpPaAIIbHI
YaCTUHKY. 3MILCHHS IUTIBKH IOJIETIIYEThCS ITiJ] 9ac PyXy BOJH, HAIIPUKIAJ B yMOBaX CTPYLIYBaHHS. Y LLOMY
BUMAJKYy 0 BIUIMBY BOIU NPUETHYETHCS MEXaHIUHE TepTs OITYMOBaHMX YAaCTHHOK MiXK CO0OI0 Ta Boamy. 3
MiBUIICHHSAM TEeMIIEpaTypyu 3MEHIIYETHCSA B'S3KICTh OITYMy Ta TOJETIIYEThCS BiIpHWB HOTO BiJl TIOBEPXHi
qacTUHOK. [Ipu TemriepaTypi KUIIHHS BOJIY B'SA3KICTh OiTyMy Iie OUbllle 3HHXKYETBCS, KPIM TOTO, TIPH PyCi
MOJIETIIYETHCS. MTPOHUKHEHHS BOAW uepe3 AedexTHI Micus IumiBKH i Audysis ii Kpi3h IUIBKY, a TaKOX
TTOCHITIOETHCSI MEXaHIYHE TePTS YaCTUHOK. JIJIsT OIIHKY 3YETUICHHSI MiHEpaJIbHOTO MaTepiany Ta 0iTymy OyIiio
BH3HAYEHO MOKAa3HUKH 34CTUICHHS] METOAOM BU3HAUYCHHS JOBIOTPUBAIOTO BOJIOHACHYCHHS.

Bukaax ocHoBHOro martepiamxy. Y poOorax [57-64] ommcyBanum MeTOA BU3HAYEHHS aJre3iitHOi
AKTHUBHOCTI CYThb SIKOTO MOJISTa€ B OMLIHII CTYNCHIO 3HIKEHHS MIITHOCTI TPU CTHCKY 3pa3KiB CyMimn
MiHEepaJIbHUX TOPOILIKIB 3 CHPOBHHHU Pi3HOTO MOXOHKEHHS 3 OITYMOM TIiCIIsl HACHYEHHSI BOAOIO. 3a BETHYNHY
koedirieHTa BOJOCTIMKOCTI TMpHAMaNTHM BiIHOIICHHS ITOKa3HMKAa MIITHOCTI TPH CTHCKY 3pa3KiB ITiCIs
HACHYCHHS 1X BOAOIO B yMOBaX BaKyyMy i HACTYITHOT'O BUTPUMYBaHHSI B TapsAviil BOJIi 10 TOKa3HUKA MIITHOCT1
IIPY CTUCKY HE BOAOHACHYEHHX 3Pa3KiB.

Jliist BU3HAYeHHSI He0OXiMHOT KUTBKOCTI OITYMY y CITiBBiTHOIIEHHI 10 MaCH MIHEPAJILHOTO TIOPOIIKY
OpU 3aJaHOMYy HOKa3HUKY 3aJUIIKOBOi MOPHCTOCTI TOCHIZOBHO MPOEKTYBAIM CKIagu cymimeid. Jlms
MIPOBEICHHS BUIIPOOYBaHb TOTYBAJIM CYMIllli Pi3HOTO CKJIaay, MOCIITOBHO 3MIHIOIOYH BMICT OiTymy. 3
KO’KHOT'O 3alTPOSKTOBAHOI'0 CKJIaly CYMIlllli MiHEPAJIbHOTO MOPOIIKY 3 PI3HOIO KUIBKICTIO OITyMy (hopMyBaiud
[0 TPH 3pa3Kd JJs KOXKHOTO CKiamy cymimeii. He panime Hixk depe3 moOy MiciIsi BUTOTOBIICHHS 3pa3KiB
BH3HAYAIIN IX CEPEIHIO TYCTHHY, BOJOHACHUYCHHS, 3AJIUITKOBY IMOPHCTICTh T4 BCTAHOBIIOBAIM BMICT OITYyMy
3a SIKOTO 3AJIMIIKOBAa MOPHUCTICTh cTaHOBWIA Bif 5 % 1o 6 %. [licng 4oro BUTrOTOBISUIM INICTH 3pa3KiB i3
3allpOeKTOBaHUM BMicToM Oitymy. Ilepmn Tpu 3pasku mingaBaay BHU3HAYEHHIO CEPEAHbOI T'YyCTHHH,
3aJIMIIIKOBOT OPHCTOCTI Ta MimHOCTI 3a Temneparypu 20 °C Ha 15 aeHb miciisi BUTOTOBJICHHS, HACTYITHI TPU
3pa3kd MiJJaBald BHU3HAYCHHIO CEPEeIHBbOI TYCTHHH, 3aJUIIKOBOI TOPUCTOCTI, BOJOHACHYCHHS,
BUTPHUMYBAHHIO ¥ BOJII BIIPOIOBXK 14 JHIB Ta BU3HAYCHHIO MIITHOCTI 3a Temrepatypu 20 °C. 3a orpuMaHuMU
pe3yJibTaTaMy BCTAHOBIIOBAIHN KOS(DIlliEHT BOJOCTIHKOCTI.

Pesynpraru BunpoOyBaHHs HaBeqeHO B TaOmHIax 1 — 4.
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Tabnuys 1 — Pe3ynpraTd BU3HAYEHHsSI BIACTUBOCTEH acdaibTOB’SKYHYOro i3 HANOBHIOBAYeM 3

BAITHIKY
Table 1 — Results of determining the properties of asphalt binder with limestone filler

Y. 4. | HaliMeHyBaHHS MOKa3HUKA Pesynbrati BUnpoOyBaHHs
1 OueBHIHa I'yCTHHA MiHEPAILHOTO TIOPOLIKY, T/cM> 2,631 2,631 2,631
2 OueBuHa ryctuna oitymy, r/cm? 1,016 1,016 1,016
3 CepenHs rycTHHA yIUIBHEHOT CyMmimi, T/cM? 2,053 2,064 2,068
4 Bwmict HamoBHIOBaya, % 100 100 100
5 Bwuicr 6itymy (B 100 %), % 11,50 13,04 15,25
6 JificHa rycTHHA MiHEpaIbHOI YaCTUHHY, I/cM? 2,631 2,631 2,631
7 CepenHs IyCTUHA MiHEPAIBHOT YaCTHHY, I/cM° 1,817 1,795 1,753
8 JiiicHa TycThHa cymirmi, r/cM’ 2,224 2,179 2,118
9 IMopucticte MiHepansHOi YacTHHH, % 3a 00'eMOM 30,95 31,78 33,39
10 3auIIKoBa MOPUCTICTh, % 00'eMOM 7,70 5,29 2,34
11 KinbkicTh Mop, 3aM0OBHEHUX B'sDKYyYUM, %o 3a 00'eMoM 23,2 26,5 31,0
12 KinbkicTs mop, 3aMoBHEHUX B'SOKYUUM, % 75,1 83,4 93,0
13 Boponacuuenns, % o06'emom 6,90 4,40 1,10
14 IMopucricts MiHEpanbHOT YacTHHU, % 3a 00'emMom (JICTY EN) 30,95 31,78 33,39
15 Pi3HHMII MK 3aJIMIIIKOBOIO IIOPHCTICTIO Ta BOJOHACHUYCHHS, %o 0,80 0,89 1,24

Tabnuysa 2 — Pe3ynpraTi BU3HAYCHHS BIACTUBOCTEH ac(hanbToB’sHKY4OT0 13 HATOBHIOBAYEM 3 30JIH-
BuHeceHHs bypmtuncekoi TEC
Table 2 — Results of determining the properties of asphalt binder with filler from fly ash of the Burshtyn

TPP
Y. 4. | HaliMeHyBaHHS OKa3HUKA PesynbraTy BUnpoOyBaHHs
1 OueBy/IHa I'yCTHHA MiHEPAJILHOTO TIOPOLIKY, T/cM? 2,602 2,602 2,602
2 OueBuHa ryctuna oitymy, r/cm? 1,016 1,016 1,016
3 CepenHs IyCTUHA YIUIBHEHOT cyMini, r/cm> 2,023 2,038 2,049
4 Bwmicrt HanmoBHioBaua, % 100 100 100
5 Bwict 6itymy (B 100 %), % 11,50 13,04 15,25
6 JlificHa T'ycTHHA MiHEpaIbHOI YaCTHHH, I/cM® 2,602 2,602 2,602
7 CepenHs IrycTHHA MiHEPAILHOT YaCTHHH, I/cM> 1,790 1,772 1,736
8 JificHa TycThHa cymiri, r/cM’ 2,206 2,162 2,102
9 ITopucTicts MiHepanbHOT YacTUHH, % 3a 00'€eMOM 31,20 31,89 33,27
10 3amuIKoBa MOPUCTIiCTh, % 00'eMoM 8,29 5,73 2,50
11 KinpkicTs mop, 3a0BHEHUX B'SDKYyYnM, % 3a 00'eMoM 22,9 26,2 30,8
12 KinbKicTh Mop, 3aMOBHEHUX B'sDKYyYUM, %o 73,4 82,0 92,5
13 Bonmonacuuenus, % 06'eMoM 7,40 4,70 1,30
14 [Mopucticts MiHepanbHOT YyacTHHU, % 3a 00'emom (JICTY 31,20 31.89 3327
EN)
5 Pizaums mix 3an1/1;m<0130}o MTOPHUCTICTIO Ta 0.89 1.03 1,20
BOJIOHACHYEHHS, %
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Taonuya 3 — Pe3ynbraTi BUBHAYEHHS BIIACTUBOCTEHN ac(abTOB’ sSDKYyUOTO i3 HATOBHIOBAYEM 3 30JIH-
BuHeceHHs lapuurpkoi TEC
Table 3 — Results of determining the properties of asphalt binder with filler from fly ash of Darnytsia

TPP
Y. u. | HaiimeHyBaHHS IOKa3HUKA Pe3ynpTaTi BUIPOOyBaHHS
1 OueBHIHA I'YCTHHA MiHEPAIBHOTO TIOPOIIKY, T/cM’ 2,689 2,689 2,689
2 OueBuHa rycTrHA OiTyMY, r/em’ 1,016 1,016 1,016
3 CepeiHs TYCTHHA YIIILHEHOT CyMilTi, T/cM’ 2,071 2,082 2,092
4 Bwmict HanmoBHIOBada, % 100 100 100
5 Bwmicr 6itymy (8 100 %), % 11,50 13,04 15,25
6 JlitficHa rycTiHA MiHEpaJIbHOI YaCTUHH, r/em® 2,689 2,689 2,689
7 CepenHs TyCTHHA MiHEpaJIbHOI YaCTHUHH, r/em’ 1,833 1,810 1,773
8 JlilicHa rycTHHA cywmii, r/cM’ 2,261 2,214 2,149
9 [TopucTicTh MiHEpaIbHOI YacTHHH, % 33 00'eMOM 31,84 32,67 34,07
10 3ayuIiKoBa MOPUCTICTh, % 00'eMoM 8,39 5,94 2,66
11 KinmpkicTh op, 3a0BHEHNX B'sHKYYNM, % 3a 00'eMoM 23,5 26,7 31,4
12 KinmpkicTs Op, 3aMOBHEHHX B'SKYInM, %o 73,6 81,8 92,2
13 Bonponacuuenss, % 006'eMmom 7,50 4,90 1,40
[MopucTicTh MiHepaabHOI YacTUHH, % 3a 00'eMOM
14 (ICTY EN) 31,84 32,67 34,07
15 PizHumg mix 3aJII/IOLuKOBOI0 MOPUCTICTIO Ta 0.89 1,04 126
BOJIOHACHYCHHS, %

Tabnuysa 4 — Pe3ynpraTn BU3HAYCHHS BIIACTUBOCTEH ac(anbTOB’SDKYYOTO 13 HAIOBHIOBaYeM 3 30JIH-
BuHECceHHs | puminbebkoi TEC
Table 4 — Results of determination of properties of asphalt binder with filler from fly ash of Trypil TPP

UY.y. | HaliMeHyBaHHS OKa3HUKA PesynpraTtu BUnpoOyBaHHs
1 OueBHIHA TYCTHHA MiHEpPAJILHOTO TTOPOIIKY, T/CM’ 2,671 2,671 2,671
2 OueBujHa ryctuna 6itymy, r/cm’ 1,016 1,016 1,016
3 CepellHsl TYCTHHA YITUIBHEHOT CyMillli, r/em’ 2,023 2,028 2,031
4 Bwmict HanmoBHIOBaya, % 100 100 100
5 Bwuicr 6itymy (8 100 %), % 11,50 13,04 15,25
6 JlilicHa TycTHHA MiHepaJIbHOI YaCTHHH, T/CM’ 2,671 2,671 2,671
7 CepeiHs T'yCTHHA MiHEpAIbHOI YACTHHH, I/CM’ 1,790 1,763 1,721
8 JlitficHa rycTHHa cymiii, r/em® 2,249 2,203 2,139
9 [lopucTicTe MiHEpanbHOI YacTHHH, % 32 00'eMOM 32,97 33,98 35,56
10 3aiuIKkoBa MOPHUCTICTh, % 00'eMoM 10,07 7,94 5,07
11 KinbkicTh 1Op, 3aM0BHEHUX B'sKYYUM, % 3a 00'eMoM 22.9 26,0 30,5
12 KinbkicTh HIOp, 3aMOBHEHHUX B'SKYIHM, %o 69,5 76,6 85,8
13 Boponacnuenus, % 06'eMoM 9,50 7,30 4,10

[TopucricT MiHepaibHOI YacTHHH, % 3a 00'eMOM
14 (ICTY EN) 32,97 33,98 35,56
15 PizHuIS Mik SaJII/I(fHKOBOIO MOPHCTICTIO Ta 0,57 0.64 0.97
BOJOHACHYEHHsA, Yo

Pesynprat BUnpoOyBaHHS IMOKa3aid, MO0 THI HAOBHIOBAa4Ya BIUIMBAE Ha 00’€MHI BIACTUBOCTI
BHUT'OTOBJICHUX 3Pa3KiB.
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Tak, HeoOXximHe 3HAYEHHS 3aJMILKOBOI MMOPUCTOCTI MiJ Yac BHUKOPUCTAHHS HANOBHIOBaYa 13 BaIHAKY
nmocsaTaeTbes mpu BmicTi Oitymy 15,0 % Ta cranoButh 5,29 % 3a 00’eMoM. Y BHIMAAKY BHKOPHCTAHHS
HaTlOBHIOBaua i3 3oyiM-BUHeceHHs BypiituHchkoi TEC Ta 3omu-BuHecenHs [lapuunskoi TEC HeoOXimHe
3HAYEHHS 3QJIMIIKOBOI OPHCTOCTI TAKOXK JOCATAETHCS NpU BMICTi OiTymy 15,0 % omHak BOHHU € BHLIMMHU Ta
CTaHOBJIATH BimMOBiAHO 5,73 % Ta 5,94 % 3a 00’emMoM. 3a BUKOPHUCTAHHS HATIOBHIOBAYA 3 30JIM-BHHECCHHS
Tpuninecekoi TEC mis gocsirHeHHS HEOOXiAHOI 3aJUILKOBOiI MOPHCTOCTI HEOOXiTHO BHUKOPHUCTOBYBATH
18,0 % Gitymy, mpu 1IbOMY 3HaUEHHS 3JIMIIKOBOI MOPUCTOCTI CTaHOBUTE 5,07 % 3a 00’ eMoM.

Tabnuysa 5 — Pe3yapTaTi BU3HAYEHHS BOAOCTIHKOCTI YIIITBHEHUX CyMilIei
Table 5 — Results of determination of water resistance of compacted mixtures

HanoBHroBau
30J1a-BUHECEHHS 30j1a BUHECEHHSA
. 30J1a-BUHECEHHS . .
Banusax Bypituachkoi Taprumsxoi TEC TpuninbcbKoi
TEC PHHL TEC
Bonocriiikicts, % 0,96 0,95 0,93 0,94

3a koe(imieHTOM BOJOCTIMKOCTI HATIOBHIOBAaUi MOKHA PO3MICTUTH B TAKOMY TIOPSIIKY — 3 BaITHAKY,
3onu-BuHeceHHs1 bypmtuacekoi TEC, 3omu-punecenns Jlapaumpskoi TEC, 3omu-BuHeceHHs TpuIiibChbKO1
TEC. BianoBigHo 3HadeHHs KoedilieHTa BOJOCTIHKOCTI ctaHoBIATh 0,96, 0,95, 0,93 Ta 0,94.

BucnoBku. IlpoananizyBaBImi pe3ysbTaTH BOJOCTIMKOCTI 3pa3KiB i3 CyMIIIl HAIlOBHIOBa4da Ta
0iTyMy, MOKHA OLIIHUTH a/re3ito OiTyMy 0 MiHEpPaJIbHOTO MOPOIIKY 32 3MIHOIO KOe(illieHTa BOJOCTIHKOCTI.

To0T0, 30712 BUHECEHHS MPAKTUYHO HE MOCTYNAETHCS CTAaHAaPTHOMY BAaIHIKOBOMY HAINlOBHIOBAdy.
3a paXyHOK BHKOPHCTAaHHS 30JM BHUHECEHHS MOXHA 3ICUICBHTH CKJali acaibTOOCTOHHOI CyMilli, IIo
MPU3BOJIUTh 0 3HIKCHHS BapTOCTi ac(aibTOOCTOHY, a TaKOXK 3MEHIIUTH KUIBKICTh BIXOJIB BiJ
€JIEKTPOTEHEePYIOUHX ITi ATPHEMCTB.
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DETERMINATION OF ADHESION OF BITUMEN TO FLYING ASH

Alexei Sokolov, head of the material testing laboratory of the materials department of the Research
Center for the Development and Maintenance of Infrastructure Facilities of SE "NIRI" e-mail:
bitumen_lab@ukr.net, https://orcid.org/0000-0002-4694-9647

Summary. In Ukraine, about 30% of all electricity is produced by burning solid fuels - coal, shale,
and peat. In our country, there are about 15 operating thermal power plants, which generate about 5-6 million
tons of ash and slag waste as a secondary product per year. Thus, the waste of the fuel and energy complex,
which is formed in the furnaces of thermal power plants, is a huge accumulation of ash in the form of dust-like
residues and lumpy sludge, as well as various ash-slag mixtures. These products of high-temperature
processing (1200-1700 °C) of the mineral part of the fuel are widely used in many countries of the world, and
taking into account the global trend of increasing the share of the secondary market for the use of waste, it is
necessary to predict an increase in the rate of their processing in Ukraine as well.

Problems. In Ukraine, as a filler, the material obtained by crushing carbonate rocks is used as a filler,
which is established in DSTU B B.2.7-121. At the same time, as a result of burning coal, millions of tons of
dust-like waste - fly ash - are generated at power-generating enterprises of Ukraine. In terms of indicators, this
material approaches the requirements for filler according to DSTU B V.2.7-121 and can be used for the
production of asphalt concrete mixtures.

The purpose of the work is to compare the adhesive activity of different fillers by the method of
determining water resistance.

Materials and methods. During the research, fly ash of various origins and mineral powder of
limestone from the Skalo-Podilskyi special quarry were used.

The results. 1t has been established that the adhesive activity of bitumen with fly ash practically does
not change the adhesive properties of bitumen with limestone filler.

Conclusions. Due to the use of fly ash, it is possible to reduce the price of asphalt concrete mixtures,
which will lead to a decrease in the cost of asphalt concrete, as well as reduce the amount of waste from
electricity generating enterprises

Keywords. mineral powder, ash removal, ecology, adhesion, bitumen, asphalt binder.

HayxoBuii sxypHa «ABTOMOBUIbHI JOPOT'Y I JOPOXXHE BYAIBHULITBO», 2024. Bumyck 115. Yactuna 2.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal «KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY, 2024. Issue 115. Part 2.

168



BYJAIBHULTBO TA HUBIJIBHA IH)KEHEPIS / BUILDING AND CIVIL ENGINEERING

References

1. Sokolov O.V. Research on the properties of fly ash of various origins for compliance with national
requirements. Roads and road construction. 2023. Issue 113.2. P. 82-89. DOI: 10.33744/0365-8171-2023-
113.2-082-089

2. Nasir, N.H.M.; Usman, F.; Saggaf, A. Development of composite material from Recycled
Polyethylene Terephthalate and fly ash: Four decades progress review. Curr. Res. Green Sustain. Chem. 2022,
5, 100280 https://doi.org/10.1016/j.crgsc.2022.100280

3. Norhaiza, G.; Khairunisa, M.; Saffuan, W.A. Utilization of Fly Ash in Construction. IOP Conf. Ser.
Mater. Sci. Eng. 2019, 601, 012023 DOI 10.1088/1757-899X/601/1/012023

4. Bieliatynskyi, A.; Yang, S.; Pershakov, V.; Shao, M.; Ta, M. The use of fiber made from fly ash
from power plants in China in road and airfield construction. Constr. Build. Mater. 2022, 323, 126537
https://doi.org/10.1016/j.conbuildmat.2022.126537

5. Muhammad, J.; Peng, T.; Zhang, W.; Cheng, H.; Waqas, H.; Abdul, S.; Chen, K.; Zhou, Y. Moisture
susceptibility and fatigue performance of asphalt binder modified by bone glue and coal fly ash. Constr. Build.
Mater. 2021, 308, 125135 https://doi.org/10.1016/j.conbuildmat.2021.125135

6. Radwan, A.; Satar, M.; Hassan, N.; Rogo, K. The Influence of Coal Fly Ash on the Mechanical
Properties of Hot Mix Asphalt Mixture. In IOP Conference Series: Earth and Environmental Science; IOP
Publishing: Bristol, UK, 2022; p. 012012 DOI 10.1088/1755-1315/971/1/012012

7. Chaira; Veranita. The Effect of Combining Coal Fly Ash and Lokan Shells as Filler Towards the
Mixture of Asphalt Concrete Wearing Course. In Journal of Physics: Conference Series; IOP Publishing:
Bristol, UK, 2020; p. 012033 DOI 10.1088/1742-6596/1625/1/012033

8. Amoni, B.C.; Freitas, A.D.L.; Bessa, R.A.; Oliveira, C.P.; Bastos—Neto, M.; Azevedo, D.C.S.;
Lucena, S.M.P.; Sasaki, J.M.; Soares, J.B.; Soares, S.A.; et al. Effect of coal fly ash treatments on synthesis of
high—quality zeolite A as a potential additive for warm mix asphalt. Mater. Chem. Phys. 2022, 275, 125197
https://doi.org/10.1016/j.matchemphys.2021.125197

9. Apostolidis, Panos & Xueyan, Liu & Marocho, Paul & Ven, Martin & Erkens, Sandra & Skarpas,
Tom. (2020). Evaluation of epoxy modification in asphalt mastic. Materials and Structures.
DOI:10.1617/s11527-020-01494-9.

HayxoBwnit sxypHaI « ABTOMOBUIbHI JOPOI'M I IOPOXXHE BYAIBHULITBO», 2024. Bumyck 115. Yactuna 2.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal «KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY», 2024. Issue 115. Part 2.

169



