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Paraffinic oils

paraffins
Naphthenic oils

Aromatic oils

CH,CH,CH,CH,CH, ~w CH3T:HCH2CHCH2CH3CH2~WV
CH,

O/\/\/\“ CO derivatives of cyclohexane or decalin

i ffi
CH, isoparaffins

derivatives naphthalene, debenzothiophene,
carbazole, etc.
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Aromatic structure naphthenic ring ' paraffinic chains
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[ = C in paraffinic structure , Cp=32%
Q@ = C in naphthenic structure, C\=44%
@ = C in aromatic structure, C,=24%
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Paraffinic + + + - - + +
Naphthenic + + + 0 ] + 0
Aromatic + + + + + 0

+ compatible
0 partially compatible
- incompatible

S aps plsd dral ams <Y Usia

Paraffinic oil 60-74 20-35 0-10 0.790-0.819
Naphthenic oil 35-45 30-45 10-30 0.850-0.899
Aromatic oil 20-35 20-40 35-50 0.950-0.999
1) VISCOSITY GRAVITY CONSTANT (VGC)
IG = 4 1.0752-a log(V+38)
y . 10
specific gravity szc Viscasity (saybolt)
High VGC = high aromaticity

VGC cped Jsaré -¥ S

Sl lagts, el S5, bl € cagglb © a Y
5 S e by (S (Saile g (glacS 5 wus s (alhdl L

e Sole 5 SIS (85,

SIS Gy gl 0 S3, ol (e

Paraffinic oil > Naphthenic oils > Aromatic oils
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Material Family Specific Chemicals & Subcategories
Carbon Black Carbon Black, Fumace Black
Phenylene- diamine derivatives IPPD- 6PPD- DTPD- DPPD- 77PD-ADPA
Antioxidants
Phenolic stablizers BPH- BHT
Zinc Oxide ZnO
Sulphenamides DCBS- TBBS- CBS- MBS-
Guanidine derivatives DPG- DOTG
Thiazoles MBT- MBTS
Accelerators or Dithiophosphates SDT
Vulcanizing
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Sulfur donors DTDM- DPTT- CLD- MBSS- OTOS
Thioureas ETU- DETU
Others HEXA
Aromatic Oil
MES
Oils Naphtenic Oil
Paraffinic Oil
TDAE
Resorcinol Resorcinol
Formaldehyde Formaldehyde
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Abstract: Lubricants, which are mainly nominated as extended oils, are usually classified
as the low molecular weight additives. By using an oil extended, in addition to improving
the filler dispersion, reducing the density of the mixture and improving the processability, the
characteristics of the cured rubber and, as a result, the properties of the polymers and rubber
products are affected. Adhesives used in rubber can be classified as hydrocarbon softeners and
non-hydrocarbon softeners. The most common type of oil in the tire industry is aromatic oils
with a high percentage of multi-ring compounds known as aromatic oils. Multiple aromatic
compounds are carcinogenic and represent a threat to health and the environment. Therefore,
according to the EU REACH (1), the prohibition of the use of these oils, especially in the
tire mixture, has been in place since 2010 in EU member states. The aromatic compounds
contained in the RPO contain harmful aromatics, which usually account for more than 20% of
these harmful compounds in this type of oil. According to European environmental standards,
the permitted amount of these harmful compounds should be less than 3%; therefore, tire and

consumer manufacturers should be in a position to meet this limitation.

Keywords: Oil process, REACh law, aromatic compounds, PAH, TDAE, MES, RAE.
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