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Production of Bitumen Based
on Paraffin Oil Residues
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Posensiiymo mMoxcnusicmp 8UKOPUCAHHS NPOUECi6 OKUCHEHHS, BicOpekiney, deacanvmusayii ma ix noeoHan-
HS 0717 00epicants 6imymis i3 3anuuikie nepepobku napaginucmux Hagm. YcmanosneHo MoxwIusicmo 00eprants
00pOXHHDO20 OiMyMy CyMICHUM OKUCHEHHAM Napapinucmozo eyOpomy, 6UCOKOCIPUUCINO20 3ANUAKY | meMHOI Had-

MONoniMepHOi CMOU.

KnrouoBi cmoBa: 6iTyMm, OKMCHEHHSI, BiCOpeKiHT, feacdanbrusaris, MopudikysanHs, HadTomomiMepHa cMoa.

Paccmompena 803mMOHHOCHY UCHONIb308AHUS NPOUECCO8 OKUCIEHUS, BUCOpeKuHea, 0eacdanvmu3auuu u ux co-
4emanus 0nA NonyHeHUs GUMyMos U3 0CMamKos nepepabomxu napahurucmolx Hedmeii. Yemanosnena 603mon-
HOCMb NOZyHeHUs] 00POHCHOZ0 OUMYMA COBMECHHbIM OKUCTIEHUEM NAPAPUHUCINO20 2yOPOHA, BbICOKOCEPHUCMO20

ocmamka u mémHotl HemenonumepHoLi CMobL.

KnroueBsle cmoBa: 6UTYM, OKMCIEHIe, BUCOPEeKUHT, feacdanpTusanys, Mogubuxaiys, HepTenoauMepHas

CMoIia.

The research considers the possibility of using oxidation, visbreaking and deasphalting as well as their combination
to produce bitumen from residues of paraffin oil refining. The road bitumen may be produced via joint oxidation of

paraffin tar, high-sulfuric residue and dark petroleum resin.

Key words: bitumen, oxidation, visbreaking, deasphalting, modification, petroleum resin.

CrpareriyHuM HarpsMOM y PO3BUTKY cydacHol Hadrore-
pepoOHOT IPOMHUCIIOBOCTI € HEMEPEepPBHE 30UIBIICHHS TTHOWHU
nepepoOKku HadTH, 10 JOCATaEThCsl INepepoOKoro HadToBUX
3anumikiB. OfHUM 13 BaXXJIMBHX 3aBIaHb IIEPEPOOKH TaKHX 3a-
JUIIKIB € ONIEPKAHHS 3 HUX Pi3HOMaHITHUX Ha()TOBHUX OITYMiB.
OCHOBHY YacTHHY OiTyMy BHKOPHCTOBYIOTh SIK B’SDKYYHil MaTe-
piasn mig yac OyaiBHUITBA opir. KpiM 11b0r0, 0iTyMH 3HAXOISThH
CBOE 3aCTOCYBaHHS 1 SIK 130JISIL[IMHUI Ta NOKPIBENbHUI MaTepi-
ast. OcHOBHOIO MPOOJIEMOIO OITYMHOrO BUPOOHMITBA € HHU3bKa
SIKICTh CHPOBHMHH, 30KpeMa ii JajeKknil BiJl ONTHMaIBHOTO Tpy-
moBwiA cknaxg [1, 2] Ta BHCOKHIT BMICT mapadiHOBUX CTPYKTYP
[3, 4]. OcobnuBO BayKIHMBOIO € IIsI TIpoOIeMa sl YKpaiHCHKHIX
BUPOOHHKIB 0iTyMy, OCKiNbKH HaTH, sIKI BUIOOYBarOTh 1 Te-
pepoOIIsIIOTh Ha TepuTOpii YKpaiHH, MICTATh BEJHMKY KUIBbKICTH
napadinis [5, 6]. V miteparypi onncaHo ocoOIUBOCTI IpoLecy
oJiep>kaHHs OITyMIB Ha OCHOBI 3aJIMIIKIB repepoOkn napadinu-
ctux HaT 1 OKpeMi 3aKOHOMIPHOCTI IIborO0 Tporecy [7-9]. Ilpo-

The strategic line of the modern petroleum industry
development consists of a continuous growth of oil refining
depth that may be achieved by oil residues processing. One
of the main ways of such processing is bitumen production.
The primary part of bitumen is used as binding material for
road-building. Moreover, bitumen is used in insulating and
roofing. The principal problem of bitumen production is a low
quality of raw material, namely its group composition [1, 2]
and a high content of paraffin structures [3, 4]. This problem
is especially important for Ukrainian refineries because
Ukraine produces and processes oils with high paraffin
content [5, 6]. Many authors describe the peculiarities
of bitumen production based on paraffin oil residues and
main regularities of this process [7-9]. However, now the
systematic approach is absent to this problem and there is
a necessity to investigate the process thoroughly in order to
produce bitumen for road-building.
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Puc. TepmorpaBiMeTpuyHi kpuBi 3paska napadiH1CToro ryapoHy /
Fig. Thermogravimetric curves of paraffin tar sample

TE HA ChOTOJIHI CHCTEeMHUH MiAXi 0 i€l mpoOiIeMu BiICYTHIH, a
TOMY BHHHKa€ HEOOXITHICTh BCEOIYHOTO TOCIIIKCHHS IPOIIECY
oJiepKaHHS OITyMIB Ha OCHOBI came mapadiHUCTOI CHPOBUHH,
o gano O 3MOTy Ofep:KyBaTH 3 Hel BUCOKOSKICHI OiTymm s
JIOPOKHBOTO OY/TiBHUIITBA.

JocmipkeHHA 3 ofiepXXaHHA OiTyMy i3 BaXKKOTO 3aJIVIIKY
nepepobky mapadiHncTIX HadT IPOBOAMIN i3 3aCTOCYBAHHIM
JOTHPBOX MeTOMIB [10]: mpsiMe OKMCHEHHS BOXKOTO mapadinm-
CTOTO 3a/IMIIKY; BICOPEKIiHT Ba)KKOTO mapadiHMCTOro 3aINIIKy;
meacdanpTusaniss BAXKOro mapadiHucToro 3aayLIKy; CyMicHe
OKJCHEHHs Ba)XXKOTO HapadiHMCTOro 3a/lMIIKy 3 HOZaBaHHIM
MopudikaTopis.

Jnst mpoBesieHHsT TOCHIPKEHb SK CHPOBHHY BHKOPHCTOBY-
BaJIM TYAPOH CyMillli 3aXiTHOYKpaTHCHKUX TapadiHUCTHX HA(T.
Moro xapakTepucTHKy HaBeneHo B Ta0n. 1. OkucHeHHs napadi-
HUCTOTO TYAPOHY IPOBOIWIN Ha JTa0OPaTOPHIA YCTaHOBII, IO
CKJIAJIAETHCSI 3 PEAKTOPHOro OJ0Ka, CHCTEMH IoJavi MOBITPS,
By3J1a OXOJIOJDKEHHS Ta BJIOBJIIOBAHHS JIETKHX MPOJIYKTIB OKHC-
HeHHs. [lis oneprkanux OiTyMiB BU3HA4Yalll OCHOBHI EKCILTyara-
LiiTHI TOKa3HUKK — Temieparypy po3m skmeHHs (TOCT 11506),
nyktwibHicTE (TOCT 11505), menerpamiro (IOCT 11501).
CTpyKTYpHO-PEONIOTIYHUNA THIT OTPHUMAHUX OITyMiB BH3HAYaJIH
3a J0MOMOTOI0 Koe(illieHTa CTaHAaPTHUX BIaCTHBOCTEH 3a (hop-
MYJI0I0:

Ky :(Tp_TKp)/ﬂzy

ne T, - temmeparypa posm’skmenns, °C; T, — Temmepa-
Typa kpuxkocti, °C; Hr5— nykTwibHicTE 3a Temmeparypu
25 °C, cm.

PesynbraTy, omepykaHi y Xofi BUBYEHHA NPOLECY OKMCHEH-
HS BOKKOTO 3a/TMIIKY IeperoHKu napadinnctux Hadt (tabm. 1),
IIOKa3asy, 0 LYIM CII0COO0M OfepXKYIOTh 6iTyMu, sIKi XapaKTe-
PU3YIOTbCA HU3DKOI AYKTWIBHICTIO (1o 20 cM). Okpemi npobu
ofiep>kaHuUX OiTyMiB BifIOBiZal0OTh BYMOraM LOfI0 TeMIepaTypu
po3M’sikieHHs Ta neHerpauii 3a [JCTY 4044-2001 (mapka BH]J
60/90). Yci mpobu 6iTyMiB, 3riffHO 3 BU3HaYeHNM KoediljieHTOoM
CTaH/IAPTHUX BIACTUBOCTEI, MalOTh KOMOIJHY CTPYKTYPY — T'eflb,
1110 HETaTMBHO MTO3HAYA€TbCA Ha iX BIACTMBOCTAX.

XapaktepucTrka OKUCHUX BiTymiB, ogep- Tabnuus 1 /Table 1
YKaHUX OKUCHEHHSIM 3anuLUKy nepepobku

napadiHuctux Hadpt / Characteristics of the

oxidized bitumen obtained via oxidation of

paraffin oils residues

Hoka3zuux/ Mapaginucruii TpusaJjicrs
Index ryapoH / OKHCHEHHS, roj /
Paraffin tar Oxidation time, hrs
3 6 9 12
Temnepatypa
PO3M’IKILICHHSI 32
«KiIbLEM Ta Kyieton, °C / 42 45 46 47 48

Softening point (ring &
ball method), °C

JlyKTHIBHICTD IIpU

25°C, em/ 13 13 14 20 16
Ductility at 25 °, cm

Menerpauis mpu 25 °C,
0,1 mm / Penetration
at 25 °C, 0.1 mm

245 192 | 163 | 115 91

Tnnexe nenerpanii /

Penetration index 2,0 1,7 1,4 0,3

Temmnepatypa
kpuxxocri, °C / -14 -13 | <14 | 21 | 23
Brittle temperature, °C

InrepBan
miaactuanocti, °C / 56 58 60 68 71
Plastic range, °C

Koedimient cranmapTHux
BIIACTHBOCTEI /
Coefficient of standard
properties

4,31 4,46 | 4,29 | 3,05 | 4,00

The experiments concerning bitumen production from paraffin
oil heavy residues were carried out by using four methods [10]:
straight oxidation of heavy paraffin residue; visbreaking of heavy
paraffin residue; deasphalting of heavy paraffin residue and joint
oxidation of heavy paraffin residue with adding modifiers.

The tar obtained from the mixture of West-Ukrainian paraffin
oils is used as a raw material. Its characteristic is represented
in Table 1. Paraffin tar is oxidized using the laboratory plant
consisting of reactor block, air supply system, cooling unit
and unit of volatile products trapping. The main operational
characteristics, such as softening temperature, ductility and
penetration, were determined by standards (GOST 11506, 11505
and 11501, respectively). The structural-rheological type of
the obtained bitumen was determined using the coefficient of
standard properties according to the formula:

Kst :(Ts _Tb)/Dzs’

where T — softening temperature, °C; T, — brittle temperature,
°C; D, — ductility at 25 °C, cm.

The results obtained while studying oxidation of paraffin oil
heavy residues (Table 1) indicate that this is a production method
of bitumen with low ductility (to 20 cm). Some samples of the
obtained bitumen meet the standard requirements concerning
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Bnnue Temnepatypu BicOpekiHry Ha Buxig i Tabnuus 2 /Table 2

BMACTUBOCTI 3anuLky /

Effect of visbreaking temperature on the
yield and properties of the residue

NEPEPOBKA HA®TU | TA3Y

XapaktepucTtuka 6iTymiB, ogepxaHux okuc- Tabnuugs 3 /Table 3

HEHHSAM 3anuLLKy BiCOpeKiHry /
Characteristics of bitumen obtained via
visbreaking residue oxidation

3HaueHHs NOKA3HHKA
NPH TeMIeparypi
BicOpekinry / Index
values at visbreaking

Ioka3nuk / Index Tyapon /

Tar

temperature

400°C | 410°C [420°C
Buxix npoaykri, % mac.: / Products yield, wt.%:
sterki mpoxyxktu / Light products - 148 | 235 | 28,6
samammox BicOpexinry/ Visbreaking residue - 852 | 76,5 | 714
YmoBHa B’si3kicTs 1pu 100 °C, cet / 12897 | 8951 | 7115 | 52.59

Conventional viscosity at 100 °C, ¢St

Temmneparypa po3M’sIKIIEHHS 32
«kinbleM Ta Kyneto», °C / Softening 42 36 33 29
point (ring & ball method), °C

Jyxrunsaicts npu 25 °C, cm /

Ductility at 25 ° C, cm 13 10 8 7
Tenerpauis npu 25 °C, 0,1 Mmm /
Penetration at 25 °C, 0.1 mm 245 >350 | >350 | >350

MpumiTka. TpyBanicTb npouecy BicobpekiHry — 5 xB /
Notes. Effect of visbreaking temperature on the yield
and properties of the residue — 5 min

Binomo, 1m0 HasBHICTH napagiHOBUX BYIIIEBOAHIB y CHPO-
BUHI YCKJIQJIHIOE OJIEpXKaHHS JTOPOXKHIX OITyMiB, OCKIJIbKH
napadiHu HE MalOTh IVIACTHYHHUX 1 KJICIOYUX BIACTHBOCTEH,
iX HasBHICTh IOTIPUIYE 3JIaTHICTh OITyMy pO3TSTyBaTHCS,
3HHKY€E TeMIICpaTypHUU IHTEpPBal IJIACTHYHOCTI, MIIHICTh
Ta anresiro. BojHouac BOHM rajbMyrOTh MPOLEC OKHCHEHHS.
3anpornoHoBaHO 3IHCHIOBATH TEPMIUHY JIeCTPYKIito napadi-
HIB, SIKI BXOJSTD JI0 CKJIaAy napadiHUCTOro 3ajJuIlKy, 3 BUKO-
PUCTaHHSIM BiZIOMOIO MPOIECy — BICOPEKIHTY.

Jiss BU3HA4YeHHS TEMIEpaTypHOro IHTEpBally PpO3KJia-
Iy KOMIIOHEHTIB MapadiHUCTOr0 TyIpOHY MPOBEICHO HOIr0
nepuBarorpadiuHuii aHajaiz (PUCYHOK). YCTaHOBJICHO, IO
TEPMOJIi3 3pa3ka r'yJpoHy MPOTiKae yIpoa0BK TPbOX CTaAiil.
[Mepwa cranis Trepmonizy (mpu temmeparypi 262-425 °C)
XapakTepu3yeTbcsi BTparoro macu 47,6 % 3a paxyHOK He-
3HAYHOTO BUIAPOBYBAHHsS BYIJICBOJHIB Ta IX TepMi4yHOI je-
crpykuii. pyra crazis (npu 425-476 °C) cynpoBOKYEThCS
JIECTPYKIIi€r0 3 BTparow macu 26,6 %. Tperiit cTanii Tepmo-
J1i3y BiANOBimae TeMmneparypHuil intepsan 476—660 °C, Ty,
OYEBH/IHO, BiJJOYBA€THCS 3rOPSIHHS MIPOJITUYHUX 3AJHILIKIB
3pa3ky. Buxonsum 3 pesynbraTiB JaepuBaTorpadidHux Jo-
CIIJPKEHb NapadiHUCTOTO TYAPOHY, UIsl MPOBEACHHS IPO-
uecy BicOpekiHry Oyino BHOpaHO TeMIepaTypHUH 1HTepBal
400-420°C. Pe3ynbraTy IpoBefieHHA BicOpeKiHI'Y HaBelleHO
B Ta01. 2. BcTaHOB/IEHO, 10 MifABUIEHHA TeMIIepaTypu IMo-

Ioka3uuk / Index CupoBuna — CupoBHHA — 32JULIOK
napadginncrTuii | BicOpekiHry, onep:kanuit
ryApoH / npu T7-pi/ Feed —

Feed — visbreaking residue
paraffin tar obtained
400°C | 410°C 420°C

Temnepatypa

PO3M’SIKIIIEHHS 32

«KiTBIIEM Ta Kyseion, °C / 46 52 50 48

Softening point (ring &

ball method), °C

JlyKTUIBHICTB TIpH

25 °C, em / Ductility at 14 20 16 15

25°, cm

Ienerpaunis npu 25 °C,

0,1 MM / Penetration at 25 163 78 85 92

°C, 0.1 mm

Tunexc neseTpaii / 1.4 0.5 02 02

Penetration index

Temrmepatypa

kpuxkocri, °C / -14 -15 -19 -23

Brittle temperature, °C

InTepBan

mractuaHocTi, °C / 60 67 69 71

Plastic range, °C

Koedimient cranmaprHux

BJIACTUBOCTEH /

Coefficient of standard 429 3,35 431 473

properties

MpumiTka. Temnepatypa okMCHeHHs1 — 250 °C, 06’eMHa LIBUAKICTb
nopadi noBiTpst — 2,5 xB8~!, TpuBanicTb OKUCHEHHsI — 6 rog /

Notes: oxidation temperature is 250°, Volume velocity of air supply
is 2,5 min~', oxidation time is 6 ours

softening temperature and penetration (DSTU 4044-2001,
brand BND 60/90). All samples of the investigated bitumen
are characterized by «gel» colloid structure (according to the
determined coefficient of standard properties) that negatively
affects their properties.

It is known that the presence of paraffin hydrocarbons in
the crude complicates the production of road bitumen because
the paraffins have no plastic and gluing properties; they worsen
bitumen ability to stretch and decrease its plastic range, strength
and adhesion. Moreover, they retard the oxidation process. We
propose to carry out the thermal destruction of paraffins, which are
part of the paraffin residue, using known process — visbreaking.

In order to determine the temperature range of
paraffin tar components decomposition, we carried out its
derivatographic analysis (Fig. 1). Tar thermolysis proceeds
in three stages. The first stage (at the temperatures of 262-
425 °C) is characterized by weight loss (47.6 %) due to the
slight vaporization of the hydrocarbons and their thermal
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XapakTepucTrka OKMCHEHOro BiTymy

i AeacdanksTnsaTty, ogepxaHoro ge-
acganstusadieto 6itymy / Characteristics
of the oxidized bitumen and deasphaltizate
obtained via bitumen deasphalting

Tabnuuga 4 /Table 4

Mpumitka. CupoBuHa — 6iTym, oaepkaHWin OKUCHEHHAM NapagiHu-
CTOro ryapoHy npu temnepatypi 250 °C, o6’emHin WwBmMAaKoCTi nogadvi
nosiTpsa 2,5 x8™" ynpogosx 9 roa. / Notes: the feed is bitumen
obtained via paraffin tar oxidation at 250 °

IIOIII0E TIpoLeC, [0 BM3HAYAETLCA 30iNbLUIEHHAM BUXOAY
JIETKUX PO YKTiB.

OTpuMaHMIT 3a/IUIIOK BiCOPEKiHTY BUKOPMUCTAIN K CU-
POBUHY [l OfEep>KaHHA OKMCHEHOTO
6iTymy. PesynbpraTu gocnimKkeHp HaBe-
meHo B Tabn1. 3. BcraHoBeHo, 110 6iTy-
MI, Ofiep>KaHi OKMCHEHHAM 3aNULIKy

XapaktepucTuka b6itymi

oxidation of paraffin tar

destruction. The second stage (425-476 °C) is accompanied
by destruction with weight loss of 26.6 %. Combustion of
pyrolytic residues takes place at the third stage (476-600 °C).
Based on obtained results we chose the temperature range of
400-420 °C for visbreaking (Table 2).

Moxasnuk / Index Bitym / Heacanprisar / The increase in temperature intensifies the process resulting in
Bitumen Deasphaltizate the increase of volatile products yield. The obtained visbreaking
Temneparypa poss’ simerss 3a residue is used as the feqd for the oxidized bitumep prod}lction.
«xibem Ta Kyneio, °C /Softening 47 40 The results ~are given in Table 3 These oxidized bitumen
point (ring & ball method), °C is characterized by higher softening temperature and lower
i R penetration compared with bitumen obtained via tar oxidation
gi’é;ﬁ; By Sp:‘nfs C,om / 20 1 (Table 3). By means of above-mentioned method we may obtain
- road bitumen which meets DSTU 4044-2001 requirements relative
Menerpauis npu 25 °C, 0,1 mm / 115 300 to softening temperature and penetration but its ductility is too low.
Penetration at 25 °C, 0.1 mm Itis known that asphaltenes presence in bitumen is one of the
Iiziexe nenerparii / Penetration index 03 24 possible reasons of its low ductility. Therefore, we studied the
Temeparypa xprxxocti, °C / Brittle deasphaltlng process of bitumen obtalned.from paraffln oil. The
temperature, °C ’ -21 -13 obtained deasphalting product (deasphaltizate) is characterized
- by a lower softening temperature and ductility and a higher
Iurepsan niactuanocti, °C / Plastic 68 53 penetration compared with those of the initial bitumen (Table
range, °C 4). It means that contrary to our expectations the increase in
Koedimient cranaapraux ductility does not take place after asphaltenes extraction.
Bractusocteii / Coefficient of standard 3,05 4,82 It is known that the effective method of bitumen quality
properties improvement consists of application of various additional

compounds — modifiers. Therefore, we studied the joint oxidation
of heavy paraffin residue and a series of industrial modifiers. The
process conditions and properties of the obtained products are
represented in Table 5.

Each modifier improves only some properties of bitumen. The
reason is a limited action of the investigated modifiers. While
using pyrolysis heavy resin and high-sulfuric residue the bitumen
ductility is twice increased but its hardness decreases. Petroleum

B, o4epXXaHux CyMiCHVIM OKUCHEHHAM Tabnuuga 5 /Table 5

napadiH1CTOro ryapoHy 3 nobivyHMMK NpogykTamu i Bigxogamm
HadTonepepobku / Characteristics of bitumen obtained via joint

and by-products or refinery wastes

Bic6pe1<iHry Ty[pPOHYy, XapaKTepusy- YMOBH CyMiCHOTO OKHCHEHHS1/ XapakrepucTuka 6itymy/

I0ThCA [IN[0 BUIIOK TEMIIEPaTypoio Joint oxidation conditions Bitumen characteristics

PO3M’SIKLIIEHH I Ta HIDKYO0 TIeHeTpalii- o6 evma remmeparypa | MCHCTPAIIAL | e

€10 TIOPiBHAHO 3 6iTyMOM, OflepKaHIM : Temniepatypa, b npu 25 °C, | AT

p y » OLl€p TouBaticTs. ron / | BHAKICT oCy PO3M’SIKILICHHS, 0.1 vt/ pu 25 °C, cm /
OKVMCHEHHAM TYApoHy (muB. Tabm. 3). | Trarct™ "% | nonaui nosirps, °C/ i Ductility
Time, hrs -y Temperature, Softeni Penetration 250C

3a IOIOMOrOl ONMCAHOTO METOLY X8/ °oC oftening at 25° C at 25°C,
- . VROS, min! temperature, C° ? mm

MOXXHa OTPMMAaTH HOPOXHIil O6iTyM, 0,1 mm

o 3aoBonbHsAe Bumoru [JCTY 4044- Moaudikarop — TeMHa HadTonoiMEepHA cMouIa Y KinbkocTi 7,5 % mac./

2001 3a MOKasHMKaMM TeMIIepaTypu Modifier — dark petroleum resin in amount of 7.5 wt.%

PO3M SIKLIIEHHs Ta eHeTpalii, aje Mae 6 | 2,5 | 250 | 55 | 59 | 21

SaHa'T'FTO HUSBKY 'HYKTI,/IHBHICTB' . MomudikaTop — Bazkka cMoJIa mipoJii3y y Kiabkoceri 5 % mac./

Bizomo, 1o HasABHICTb achanbTeHiB Modifier — pyrolysis heavy resin in amount of 5 wt.%
y OiTyMi € OJHI€I0 3 MOKIUBUX IIPUIHH 9 | 25 | 250 | 49 | 102 | 35
HOT0 HU3BKOI TYKTHIBHOCTI. ToMy BH- }
Ay 6.y MonudikaTop — BUCOKOCIpUHCTHIT 32/ 1MIIOK Y KilbkocTi 30 % mac./

BYAJII HPOHCC neac@gnmm'&}uu ITyMY, Modifier — high-sulfuric residue in amount of 30 wt.%

OZIep’KaHOTO 3 MapadiHUCTOI CHPOBUHH. p | 55 | 250 | m | o | e

Bcranosneno (tabn. 4), mo omepxa- -

o Monudikatop — HeliTpai3oBaHuii KUCIMIi TyIpoH y KinbkocTi 20 % mac./
HHUHM Ac€aC@aJIbTHU3aT XapaKTCPHU3YETHCA
a (1) p P R Y Modifier — neutralized acid tar in amount of 20 wt.%
HHUKYOK0 TEMICPATYPOIO PO3M AKIICH-
HS 1 IYKTUJIBHICTIO Ta OIMBIIOI0 TICHE- 6 | 25 | 250 | 52 | o7 | o
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Tpauieto, Hixk BUXigHuN OiTyM. ToOTO BCyneped O4iKyBaHHIM
ICJIst BUIYYEHHs 3 OiTyMy ac(anbTeHiB 301bIICHHS TYKTHIb-
HOCTI HE BiI0YBa€ThCH.

Bigomo, 1m0 e()eKTUBHUM CIIOCOOOM MiABUIICHHS SKOCTI
OITyMIB € peryJrOBaHHS X BJIACTUBOCTCH 3aCTOCYBaHHSIM
PI3HOMAHITHUX JTOAATKOBUX PCUOBHUH — MOAU(ikaTopiB. Tomy
BHMBYAJIM TNPOIIEC CYMICHOTO OKMCHEHHs Ba)XKOTO mapadiHu-
CTOTO 3aJUIIKY Ta PSAY MPOMHCIOBUX PEYOBUH — MOIU(DI-
KaTopiB OiTyMiB. YMOBHU HpOIECY 1 BIACTUBOCTI OJEpIKaHUX
npu 1IbOMY NPOAYKTIB HaBeAeHO B Tabia. 5. BcranosieHo,
1[0 BUKOPHUCTAHHS KOXHOTO 3 IUX MOAHU]iIKaTOpiB BHOIpPKO-
BO MOKpAIIYy€ TUIbKH JESKi BIaCTUBOCTI OiTyMiB. [Ipnunnoro
I[BOT'O € BY3bKE CHPSIMYBaHHS JOCTIHKCHIUX MOAH(IKATOPIB.
BuxopucTaHHsS BakKKOi CMOJIM MipOJIi3y Ta BUCOKOCIPUUCTO-
ro 3ajJUIIKy BABIYI MiJIBUINYE NYKTHJIBHICTH OITYyMy, MpoTe
MoTiplIye HOro TBEpIicTh. 3acTOCyBaHHs HadTOMOIIMEPHOT
CMOJIM TOKpaIly€e HOro TBEPAICTh Ta TYroIUIaBKicThb. Tomy
OJTHOYACHE BUKOPHUCTAHHS JUIsl MOAU(DIKyBaHHS OIiTyMy JBOX
i Oinpire MmoaudikaTopiB, Ha HAIY AYMKY, 1aCTh 3MOTY OTpPH-
MaTH TOBAapHHH JIOPOXKHIH OITyM.

Y  pesynbrari MpOBENEHHS KOMILIEKCY JOCIIKEHb
YCTAHOBIIEGHO, 1O TiAg dYac Monau(ikyBaHHS mnapadiHu-
croro ryapony cywimmmio 20 % Mac. 3amumky mnepepo0-
K1 BHUcoOKocipuncroi Haptu Ta 5 % wmac. temuoi HIIC i
CYMICHOTO OKHCHEHHs Ili€i cymimi BinOyBaeTbcs mepe-
X1J] KOJIOITHOT CTPYKTYpPH 3 TEII0 Yy 30Jb, HCOOXIMHUMA s
OJIepKaHHsI NOpOXKHIX OiTymiB. Takum unmHOM, HaMu ojep-
kKaHO OITyM, SIKMI BIANOBIJA€ BUMOTaM A0 JOPOXHBOTO
oiTymy (tabm. 6).

YcTaHOBJIEHO, 1O OfiepXKaHuUil 6iTyM 3a OCHOBHMMM IIO-
Ka3HMKaMM SIKOCTi BiJIOBiZae BuMOTraM [0 JOPOXXHbOTO
6iTymy BH]I 60/90 sa [ICTY 4044-2001, a Takox BuMOraM
Io 6iTyMy JOPOXHBOrOo, MOAK(IKOBaHOrO IONTiMepaMy, 3a
OCTY b B.2.7 - 135:2007.

BucnoBkn

BuBYEHO OCHOBHI 3aKOHOMIPHOCTI NPOLECIB OKHCHEHHSI,
neacdanpru3anii Ta BICOPEKiHTI'Y Ba)KKOTO BUCOKOCIPYHCTOTO
3aJIMIIKY 1 TO€JHAHHS LHUX IMPOIECIB 13 METOI OJEp)KaHHs
JIOPOXKHIX HAaPTOBHUX OITYMIB.

YCTaHOBICHO MOXIJIMBICTh BUKOPUCTAHHS MOOIYHUX MPO-
JIyKTiB Ta BiAX0AiB HadromepepoOKH B Ipolecax BUPOOHU-
urea OiTymiB. [loka3aHo, 110 BHKOPHUCTAHHS BaXKOi CMO-
M niponizy B KibkocTi 5—10 % mac. y mpoueci cymMicCHOTO
OKHCHEHHS 3 Mapa(iHUCTUM T'YAPOHOM MiJBUIIYE IyKTHIIb-
HICTh OiTYyMIB y/BiYi.

[TokaszaHo, 110 CyMiCHE OKHCHEHHsI TapadiHUCTOTO IyApO-
Hy 3 20 % Mac. BUCOKOCIPYMCTOTO 3aJIHUIIKY Ta 5 % Mac. TeM-
HOT HAPTOMOJIMEPHOI CMOJIK YIIPOIOBXK 6 TOI MPHU TEMIIepa-
Typi 250 °C ta 06’ emHiil mBUAKOCTI moga4i moBiTps 2,5 xB™!
MPHU3BOJUTH JI0 MEPEeXoJy KOJOINHOT CTPYKTYpH OiTyMy Bin
TeJIlo JI0 30J110 1 1a€ 3MOT'Y OJIEpIKaTH JOPOXKHIH OiTyM Mapku
BH/1 60/90 3a ICTY 4044-2001.
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BractBoCTi OPOXXHBOIO MO- Tabnuus 6 /Table 6
aundpikoBaHoro 6iTymy, ogepxa-

HOTO 3 BaXKKOro napagiHMcToro

3anuwiky / Properties of modified

road bitumen obtained from heavy

paraffin residue

Bitym, onep:xanmuii
OKHCHEHHSIM cymimi
napaginucroro

Bumoru 10 mapok
/ Requirements to
BHJ/ BMIT/
ryapony (80 %), BND BMP
BHCOKOCIPYHCTOrO 60/90 60/90-
3aaumky (20 %)+S % 52
TemHoi HIIC / Bitumen
obtained via oxidation
of paraffin tar (80%)
and high-sulfuric
residue (20%) plus 5%
of dark petroleum resin

IMoxa3nuk/Index

T—pa posm’sikiienHs, °C
/ Softening point (ring & 52
ball method), °C

JIyKTUIBHICTD TIpH
25°C, em/ 62 >55 >25
Ductility at 25 °©

Ienerpauis mpu 25 °C,

47-53 >52

0,1 mMm / Penetration at 68 61-90 61-90
25°C, 0.1 mm

Tnnexc nenerparnii /

Penetration index 0.1 2.1 B
Temmnepatypa

kpuxxocri, °C / -17 <12 -

Brittle temperature, °C

InrepBan miactuanocri, °C /

Plastic range, °C 69 B B

Koedimient cranmaprHux
BractuBocreii / Coefficient
of standard properties

1,10 - -

resin improves bitumen hardness and refractoriness. Thus if we
use two or more modifiers at the same time, we will be able to
produce commercial road bitumen.

During joint oxidation of paraffin tar plus the mixture
consisted of residue obtained after high-sulfuric oil processing
(20 wt.%) and dark petroleum resin (5 wt.%) the conversion
from «gel» to «sol» structure occurs. In such a way we obtain
bitumen that meets the main requirements to BND 60/90
bitumen according to DSTU 4044-2001 and requirements to
the road bitumen modified by polymers, according to DSTU B
V.2.7-135:2007 (Table 6).

Conclusions

The main regularities of the oxidation process, deasphalting
and heavy high-sulfuric residue visbreaking have been studied.
It has been shown that petroleum road bitumen may be produced
by joining these processes.

The by-products and refinery wastes may be used for bitumen
production. While using pyrolysis heavy resin in amount of
5-10 wt.% the bitumen ductility twice increases during joint
oxidation with paraffin tar.

The joint oxidation of paraffin tar with the mixture consisted
of high-sulfuric residue (20 wt.%) and dark petroleum resin
(5 wt.%) leads to the conversion of bitumen colloidal structure
from gel to sol and allows to produce road bitumen BND 60/90
according to DSTU 4044-2001. The conditions necessary for
such bitumen production are: time 6 hrs, temperature 250 °C and
volumetric rate of oxygen supply 2.5 min..
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Haiibinvwuii y €6poni purok 011 aémomo06inie Ha anvmepHAmueHoOMy Naiusi

3a danumu Italian automotive industry association, y 2013 p. na punky Imarnii wacmxa aémomo0inis, AKi npayo0mMy Ha NPUPOOHO-

Mmy easi, cmanosuna 5,3 % 6i0 3azanvHoi Kinvkocmi nosux. Ls kpaina mae natibinowuii y €8poni purox 07151 asmomobinie i3 anvmep-

HAMUBHUM NATIUBOM SIK 34 IX KibKiCMI0, Mak i 4acmkor.

3azanom na dopozax Imanii naniuyemuvcs 880 muc. asmomobinis Ha npupooromy easi, abo npubnusro 80 % 6i0 3a2anvHol Kinb-

Kocmi maxux asmomooinie y €sponi. InmencusHuti po3sumox imaniticoko2o punKy asmomobinié na zasi npunadae Ha 70-80 poxu
MUHYTI020 CIOTIIMMA 3 PAXYHOK MACOB020 iX nepesedeHHs HA 2A306€ NAUE0 3 00HOYACHUM PO3BUMKOM HPPACMPYKIMYPU 3aNpasHUX
cmanyiti. [Jo0amko0eo NPpUCKOpeHHs puroK Habys y 90-x poxax, Koiu Crasi NoNyIsSpHUMU a8rmomo0ii mManozo i cepedHv020 Kuacy,
nepesedeni Ha crmucHymuil npupoonuii 2as (CIII).

IIlsudxe 3pocmarnHs aémomoOinLHO20 NAPKY 3G OCAHHI POKU 00YMOBTIeHe 060MA NPUHUHAMU: MEHULUM NOOAMKOM HA NPUPOOHUTI
2as i ypa0oeow npoepamoto cybcudysanns. Cybcudii mpusanu 3 2008 no 2010 pp. i niompumysanu sk nepesedeHHs iCHYOUUX ABIMOMO-
6inié na CIIL; max i kynieno aémomo0inie i3 2azosumu osueynamu. Y pesynvmami maxoi nonimuxu 3 2008 p. kinvxicmo agmomooinie
i3 2azosum npuso0om 3pocna Ha 68 %, a 2a303anpasHuUx cMmanuiti — yosiui.

Cvo200Hi 6 Kpaini Haniuyemocs 6nuszvko 1060 ATHKC. Imanis mae mpu mepminanu 07 imnopmy 3pioxeHo2o npupooHozo 2asy,
ane iii Opakye agmomobinvHux sanpasox 3I1I. Icnye scvozo 8 SIII-CIIT cmanyiil, ki 3anpasnsiomo sk CIUCHYIMUM, MAx i 3pioreHum
NPUPOOHUM 2A30M.

B Imanii Ha aémo3anpaskax 6 cepeOHboMY 3a Micsiub npooaemocs 80 MaH M* 2a3y, w0 CIUMYTIOEMbCT HUNHUM NOOAMKAMU HA
2a3 NOPI6HAHO 3 MPAOUUITIHUM NATIBHUM, NOOAMOK HA sIKe € 00HUM i3 Hatisuuwux y €spocorosi. IToizoka na CIII dae moxcnusicmo 3e-
KOHOMUMU HA NATLHOMY 00 64 % nopieHAHO 3 OeH3uHoM i 57 %, AKUL0 NOPIBHI8AMU 3 OUETLHUM NATUBOM.

3a mamepianamu Italy largest European market for alternative fuel vehicles / LNG World News
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