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Al around the workd, lulyicanis are present n
applications wherne they are used 10 reduce the
friction, heat. and wear between mechanical
companents that are in contact with each other,
Arcund ha¥ of total punschased lebaicants ane lost
dunng use ar through leakage, with the other halt of
purchasad ibncamts ending up a5 waste oil,

Thie global waste ool market in 2027 was vahed a1
68 84 Bn USS and m forecast to grow up o 8.2 Bn
uss by 2029. 1)
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Collection and treaiment of waste ol in tha EL is
defined by Directive (EU) 2018851 [2] of 30 May
2018 amerndmg Dinectve Z00898EC on waste,
According 1o the aforementioned Directive (2], waste
oll ks difiried as

“Amy mineral or synthetic lubrication or industnal cik
winch have bocoma unfit for the use tor which they
wese cnginally intended, such as used combustion
engire olls and gearbox oils, lubricating olk, ouls for
turbines and hydraulic oils.*

In the same Directive, regeneration (re-refining) of
wiaste oil and recyching of waste are defined as
foliows [2]:

=  “Regeneration of waste ois' means any recycling
operation whereby base oils can be produced by
refming waste ols, in particular by removing the
contaminants, the axsdation products and the
additives contalned & Such 0.

- Becychng” means any recoveny operafion by
which watie materials are reprocessed nito
pinducts, matanals or substances whisther fod
the anginal or other pumoses,

Acoording to the UK European Linson {Withdrawal)
Act 2018 [3]. EU Directive 018851 was adopted
ivte DK [, meaning 1he same definimions of
regeneration and recychng apply in the UK.

Ganerally waste ol could be uted o indusirial burner
od, where the used ofl 5 dewatered, fitered and
demineralised for use In mdustriad busners, mold oil 1o
help eiease products from their molds (e.g. pressed
metal products, concretel; bltumen-based products; or
re-refined base od for use as a lubncant, hydraulic or
tramsfammer ol [4]

Recyding of waste oll

The processes that are used for recyching [4]
ahe pre-treatiment (o Dewatering) or filtering &
demineralisation

Pre-treatment or Dewatersng

In waste oll, there is water which can be found as
free phase (decrete from the other components
present) o as emukions (bound watar), [4]
Dawatering represents the process whene freg water
is removed from waste ol theough sepasation by
gravity, If there i gmdllon présent, de-smuisifier
must be used in onder 1o free water from emudsion,
Waste ol mastly free of water [4] then moves to a
tank where |t |5 heated so the remaining water will
evaporate. After this, waste oil beging the process of

| fitering and demmeralisation, (4]
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Filtering & demineralisation

Inorgans matenals and cerlain additves are mmoved
from waste of by fitesing and dermineralisation

{See Faqure 3 beloawl Thas way cleaner feedstodk for
Burning of re-refining is achievedd, (4]

Ini the reacteon tank (&) small guantity of sulphuric
aced is mined with the waste oil. This modune s heated
o 60PC, after wiech a chemical surface-acine reagent
i5 added 1o reaction tank. After stirting, the mixiure s
allinsed to $tend 40 i can separati into two phases
wiste odl and agqueous, inthe squecus phase, the
reagent causes the contaminants to sooumulate,
deposits wetibe af the tank base (A and are then
drained off_[4]

The demingralised ol is then filtered (B) removing
partiches, thus waste oil is run off to storage as clean
burner fuel,

This chean burner fuel can be further diluted or “cut”
with a [ghter petroleurmn product (called cutter stock )
o produce 4 range of intermediate to kght fuet cils
gepending on the Tuel wscosity requaremenis of the
burner, (4]
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If the burning fuel "t w01 o burning it can be used
a5 re-refining stock

1: U WARATIR] MG TR ARGOET FRED

Re-refining of waste ofl
Threugh history three technologies were mosily used
for re-refining |5];

The acid’clay treatment s the oldes: process and
produces the largest quantity of acd tar & by-product
waste streams that create emvironmental hazards. [5]
This technology mn't environmenially friendhy and
thevefore 5 the feast best opton 1o choose. [5)

The vacuum distillation with clay process
undertakes waste oil throwgh distillation

under vacuum pressure [5] by which operating
temperature & lowered and the problen of thermal
breakdown is reduced. Clays with high adsorptive
capacity are used 1o femove impuntes such &
heavy metals and breakdown products ansing in the
use of il

Cloys are usually used to provide cleaner Teed and
1o gree recovered oif & fmal polish. [9) However, the
probiem with treating aced tar makes this technology
erwironmentally and economically problemac,

The preferred modern process 15 Catalytic treatment
called hydrotreating of waste olls. [5] The
hydrotreating techrology removes contaminants

by expisang the od 1o hydrogen gas. This process &
perfommed in the presence of 3 catalyst a1 very high
pressune and termperatune. [5] Chemical reactions That
rernove trace matals and other contamananis from the
lube ol are pramoted by the catalyst,

Quality of re-refining products

Re-refining can produce Group | and § base oils o
valuum gas oil (VGO) that i a suitable feedsiodk 10
FCC (flud catalytic crackingl or HDC thydrocracking)
Refinery Units. [6] The average matenal balance from
1 hitre of wsed ol is:

- Water and Light 7% val

s Ends Light Gasod 5% vol

= [uibe Ch 5% vl

- Asplaltic Residuse 13% wol

Hydro re-refimng processes are now producng good
quality AP Group | or Group  base oils. Same are
even able to make AP Group Bl base oil, depending
on the guality of the feedstock,



Application of re-refined oils

Although many people ae sceptical about the
guesdity of re-refined base oy, Mércedes-Benz 2283,
Volcswagen 500,00 and 50500, and AP 5H and

C -4 quality approvals have been abtained by several
Imading lubricant and addithve mani facturers [6].
Mercedes-Benz, Vollswagen, Fiat, Ford and MAN

a accept hegh qualiy re-refined ois. In additon,
Memedes-Benz and Violkswagen stated successiul
results that re-refined cils ane achieving the same
performance a5 v oS,

Sustainability and Environmental benefits

There are many sustamabilty and environmzntal

benefits sich as [7]

& With capiunrg and re-refinmg waste il, the
risk of waste oil getting into and harming the
erwironment & significantly reduced

o Carbon footprint of re-refined base ol can be
reduced by up to 50% compared 1o the carbon
foaipnnt of the conventional production of base
ol 18]

*  For re-refining of base ol thede is no need for
fresh base oil to be praduced

*  Imcreated sustamatdity for comparses which use
re-refined lubncants that were onginally sent s
waste ol for rerafining

*  Increased corporate reputaton as an
environmentally fnendly company which uses
ri-refining

Condusion

Both fecychng énd re-refming process will improve
rstainability and enviconmantal benefits of the
companies but in different ratios. Betow you can find
different reduction ratios of erviranmental impact
when the waste oil 5 used as ne-refined waste o or
fured il
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It can be concluded that the re-refining process gives
greater sustainabie and enwronmental bensfits & wall
a5 larger profi then recyching process, which would
mean that re-refining processes should be introduced
wherever it i5 profitable

One solution for reducing the consumption of vingn
baste ail. 15 using rerefined base oil in lubricant
industry. Al the end it can be conchuded that the
companies which re-refme waste ol are more
sustamable and therefore more environmentally
Traendly than the comaanses that recyche waste o,
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