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Al around the workd, lubndints are present in
applications where they are used 1o reduce the
friction, heat, and wear between mechanical
compaonents that are in contact with each other
Approximatedy hall of total purchased lubrcants are
bogt during uge or through leakage, whele the othee
half of purchased lubncants end up as waste o,

The collection and treatment of waste aif in the EU
is defined by Diective (EU) 2018851 [1] of 30 May
2018 amending Directee 20ROREC on washe:

"Amy mineral or senihetic lubrication or industnal oils
which have become unfit for the we for which they
wiese ongenally intended, such as used combustion
engine ods and gearbox olls, lubrcating olls, oils for
turbines and hydraulic oilk,”

in the same Directive, regeneratoon (re-refining) of

waste ol and recycling of waste are defined as lallows

(R] X

o regeneration of waste ol means any recycling
operation wherety base ods can be produced by
refnang waste oils, in particular by removing the
contamingnts, the aodaton products and the
additives contained in such oils

= meoycling’ means any recovery operation by
which waste matenals are repirocessed into
products, materials or substances whether for the
original or othier purmposes

& Acogrdng 10 UK European Unsn (ithdraeal)
Act 2018[2], the Directive (EU) 2018851 was cut
and pasted in UK domestic law, which means
that the same defininons of regeneration and
recycing are used in LK
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Generally waste ol could be used as |3]

o |nchestrial burmer oil, where the wsed oil s
dewatered, filtered and demineralised for use n
industnal burmers:

¢ Mould of 1o help elease products fram their
migulels (g, préssed metal products, concretal,

»  Bitumen based producs;

o Re-refined base oll for use as a lubricant,
Fdrauhe or transfomes ol

Recyding of waste oil

The processas that are used for recycling [3] are:
#  Pre-tiestment of Dewatering

* Fltenng & derminaralmation.

Pre-treatment oF Dewatering

In waste od, there is water which can be found as free
phase or as emulsions (bound water) [3]. Dewatering
represents the process where free waler 5 removed
from waste oil i a separator by grawvity. If theve i
emulsion present, de-emulsifier must be wsed in order
to free wcates Trom emudsion, Waste ol mostly Tree

of water | 3] is then sent 1o a tank whare i 5 heated
5o the rest of the water would evaporate, Afer this
waste od = 480l 1o go through the process ol fdtenng
& demineralisaton |31

e
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Filtering & demineralisation

inorganic matedials and certain additves are removed
[ 3] from waste oil by filkering and domineralsation
This way cleaner feedsiock | 3] for burming or
re-refiring s achieved.

Ir reaction tank (A) small quantity of sulphunc acid
i5 mixed with waste gil |3] This mexture is-heated 10
60°C after which a chemical surface active reagent
is added {3] 1o the reaction tank. After stiring, the
mixtune 15 dlowed to stand ot can soparate 1o
two phases, waste o and aqueous [3] The reagent
causes the contamenants to accumulate in the
aqueous phase, which setthes to the bottom of the
tank (A) and s drasmed off [3]

The demineralised oil 15 then fitered (B by whack
suspended fine partiches are removed. Thes way waste
ol s run OfF 10 storage a8 dean Dusrner fuel

This clean burner fuel can be further diluted or “cut®
with a kghter petroleun product (called cutter stock)
to produce a range of intermediate to light fuel oily
depending on the fuel viscosity requirements of the
burner [3].

Figearg 21 hitwisg and cieminesasnador of warme od 3]

If the burmimg fuel Bn't et o burmmg 11 -can be used
as re-refimng siock

Re-refining of waste odl
Histoncally thres technologees were mostly used for

ri-refining (41

#  The acalichay re-refining process

¢ The vacuum dstdlationtlay process

»  The vacuum distiflatonhydrotreating process

The acididay re-refining process

The acid/cay treatment it the oldest process with
the fargest guantity of acid tar as by-product wasite
streams that represent emironmental hazands 4]
This technoiogy is the least emaronmentally friendly
option [4]

The vacuum distillation/day process

Vacuum distillation with clay process undertakes
waste oil through distillation under vacusm pressure
[4] by winch operating temperature 1§ lowered and
problem of thermad breakdown |5 reduced. Clays wath
high adsorptive capacity are used to remove imputities
sipch a5 heayy metals and breakdown products ansng
in the use of oil.

Clays are usualy used 1o provide cleaner feed and o

grve recoverod ofl a Tinal polish [4]. However, treating

ocid tar makes thes technology problematic in both an
emironmental and economic vay.

The vacuum distillationfydrotreating process
The modern prooess is Catalybc treatment called
hydrotreating of waste oils [4]. The hydrotreating
lechnology remaves contaminants by expasing the od
to hydrogen gas. This process is done in the presence
of a catalyst at very hagh pressure and temperature
[4]. Chesmical reactions thal remove trace metals and
athed contaminants from the lube oil are promoted by
the catabyst.

Quality of re-refining products

Re-refiring can produce Group | and 1| base ails or
wacuum gas oil (VGO that s a stefable fepdsiock to
Fluid Cataytic Cracking (FCC) or hydrogracking (HDC)
Refmery Linits |5]. Average material balance from 1
fitre of used ol i

o ‘Water and Light 7 % wol,

o Engds Light Gasoll 5 %6 wol

o Lube O 75 %% vol

o Acahaiic Resudue 13 % vol,

The moe recent ydroprocesses for ie-refining am
able to make good quality APl Group 1 or Group ks
Daze oils. Some ae even able 1o make AP Group 1l
base oils, depending on the quality of the feedstock.

Application af re-refined oils

Although many peopie are sceptical about the

guality of re-refined oils, Mercedes-Benz 228 3,
Violkswagen 50000 and 50%.00, and APY 5N and C -4
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quality approvals have been obianed i re-refined
base oiis by several beading lulwricant and addithve
manufactumers 5]

Medcedes-Benz, Volkswagen, Fiat, Ford and MAN
alt accept high quality re-refined ofs. In addition,
Mercedes-Benz and Volkswagen have confirmed that
re-refined mils can acheeve the same performance as
i ol

Sustainability and Environmental benefits

There are marny sustainability and enviranmental

benefits of the re-refining process, The most

impotant bencfits are {8l

& With captunng and re-refimng waste oll, the
ink of gettng waste ol nto and haimeng the
erwirgnmont is ehminated;

«  Carbon foorprant of resrefined base oif can
be recuced up 1o 50% compared to carbon
footprint of the conventional production of base
oil |71,

*  For re-refining of base oil there & no need for
fresh base oil 1o be produced;

= Increasing theer sustainabibty for companies
which e re-refined lubacants that were
afiginally sent as waste oil for re-relming;

= Increased corporate seputation as emonmentally
friendly company which uses e-refimng

Final remarks

Both the recyeling and process wall impone
sustamability and envinoremental bengfits of
companigs, Both prooesses will save waste ofls from
becoming a greéater envirpnmental hazand,

With both recycling and re-refining waste o, certain
amounts of fresh crade ol will not be exploited for
production of base od or fuel far heating.

When recycled waste ol is used as fuel for heating
these 15 need for fresh vingin base oil. This wousd
mean the carban feotprint of recydied waste o s
bigger than the carbon footprint of re-refined
waste ml

The best sobution for ks consumpton of vgin base
o, 5 using re-fafened base od i industrial lubricants

It can be concluded that companses whech re-refing

washe ol ane mone sustainabie and environmantally
friendly than the companees that recycle wasie od,
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it can a0 be concluded that the re-refining process
gives greater sustainable and environmental benelits
a5 well a5 hagher profit than the recycling progess,
which would mean that re-refining processes.

Thie conthusong shaw that re-relining procesass
should be introduced whenever possible.

Recyching of waste oll doesn’t hawe as many
sustainable and environmental benefits as re-refining
of waste ol and i i bess profitable.
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