Overview

Mention“lubrication”and the world thinks of oil. Yet, for
somethingsoimportanttotheworld’seconomy,thereare
manymisconceptionsaboutoil. Tobeaneffectivesellerof
cuttingandgrindingfluids,oneshouldknowthebasicsof
petroleum.

Definition

Aseveryoneisaware,crudeoiI,takenfromtheground,is
thebeginningformostpetroleumproducts.Asthecrude
is processed, assorted fractions are removed, based on
specific physical and chemical properties. Gasoline
accountsforalmost45-55%ofthe production. Lessthan
2%oftheproductionresultsinthetypeofcomponentsthat
Quaker purchases. These materials would be napthenic
and paraffinic oils. These oils can be classified as natural
hydrocarbons.

Ahydrocarbonisany compound containing exclusively
hydrogen and carbon atoms. Hydrocarbons are further
classified depending upon their level of saturation.
Saturation is a simple way of describing the number of
doublebonds,triplebonds,andringstructurescontained
inthecompound.Thelevelofsaturationiskeyinselecting
specific properties.

Crude Oil

The two major classifications of oil are napthenic and
paraffinic.Thedifferencebetweennapthenicandparaffinic
oilsstemsfromthenatureofthecrudeoil. Therearecrude
oilsthatarehighincontentofeithernapthenicorparaffinic
materials. Most suppliers have separate facilities for
handling the different crude oils.

Generally speaking, paraffinic oils have higher flash

points than napthenic oils of similar viscosity. They tend
nottoacceptadditivesaseasilyasnapthenics. Paraffinic
stockstendtohavemorewax-likematerials,whichrequire
additionalprocessing,thusaddingmorecosttotheprocess.
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Napthenicoilsshowthe opposite properties;lowerflash
points but higher additive acceptance.

Napthenic Paraffinic

Parameter Qoil oil
Additive Very Good

Solubility (Higher) | Acceptable
Viscosity Very Good

Index Acceptable (Highen)
Flash Point Acceptable Vﬁ_rl)i/g?]ztr))d
Pour Point Very Good Acceptable
(Lower)
Response
to Cold Very Good | Acceptable
Viscosity

One way to describe oil is by its viscosity. Viscosity is a
fluid’sresistancetoflow, orin other words, how thickitis.
Theunitsformeasurementarecentistoke (cSt)orSaybolt
Universal Second (SUS). Viscosity is typically measured
at 100°F or 210°F. Water has a low viscosity (1.8 ¢St or
30 SUS) while something like honey would have a high
viscosity.

Quakertendstousenapthenicoilsfortheirhighersolvency
of oil-soluble additives. These oils range from a low of
40 SUS to as high as 1200 SUS. The 40 SUS oil is used
for honing fluids and is close to mineral seal oil. Most
of Quaker’s cutting fluids use blends of oils to achieve
a desired end viscosity. Blending different viscosity
oils allows Quaker to inventory just a few oils while still
providing a wide range of viscosities. As the viscosity
increases,solubilityofadditivestendstodecrease. Some
Quakerproductsutilizeparaffinicoilforspecificproperties.
Paraffinicoils,whenusedinstraightcuttingoils, provides
higher flash points.
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Formulating Use

An oil’s primary use is to provide hydrodynamic
lubrication.Whileviscosityoftheoildoesimpactthelevel
of hydrodynamic lubrication, an oil does not lend any
boundary lubrication. The second reason for using oil is
toactasacarrierfor the various ingredients. Oil-soluble
materialsrangefromfattyacidsandantioxidantstobiocides
and corrosion inhibitors.

“Synthetic” hydrocarbons are man-made materials.
Sometimestheyarederivedfrom processesdesignedto
produceanendresult;andsometimestheyareextracted
from some other process as a by-product. Alpha olefins
are just one type of synthetic hydrocarbon. Technically
speaking,thesealphaolefinsprovidebetterlubricationand
oxidationresistanceoveroils.Also,theissueofoilmistmay
beovercomeusingasynthetichydrocarbon.Thedownside
isthat the cost of synthetic hydrocarbonsis significantly
higher than oil.

Regulatory

Inthemid-1980’s,theoilcompanieswererequired bylaw
tochangetheprocessingoftheiroilstoinsureremoval of
polynucleararomatics(PNAs),polycyclicaromatichydro-
carbons(PAHs),orpolycyclicaromaticcompounds(PACs).
These acronyms are often used interchangeably but do
havedifferences.However,thebottomlineisthatoilswere
foundtocontaincompoundsthatwerecarcinogenic.While
notallthecompoundswerecarcinogenic,itwasdecided
thatitwaseasiesttoremovethemallsotherewouldbeno
questionsregardingcarcinogenicity. Twoprocesseswere
identified as being acceptable toremove the hazardous
compounds.Theywereseverehydrotreatmentandsolvent
refinement.

Severehydrotreatmentinvolvesveryspecificminimumre-
quirementsfortemperatureandpressuretoassurethatall
PNAs/PAHs/PACs are broken down. Solvent refinement
involvesthe use of specificorganiccompounds to“strip”
outtheundesirable components. OnaQuaker MSDS oil
isidentifiedas”severelyhydrotreateddistillates”inreference
to the process.
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Oil mistis an issue with some customers. While oil itself
hasnothresholdlimitvalue (TLV),OSHA hassetaTLV for
oilmistat5milligramspercubicmeter(mg/m?3).Itappears
that recent legislation may decrease this value to 0.5
mg/m?. This may be further defined to differentiate
between“liquid mist”and“particulate”in the mist. As of
thewritingofthisdocument,thosedetailsarenotavailable.

Either way, oil mist will continue to come under scrutiny.

Quaker has found that typical machining & grinding

operationsactuallyproducemoremistfromtrampoilthan
from the actual fluid. However, this is dependent upon
theseverityoftheapplication.Thisisfurtherevidencethat
trampoilisacauseforconcernasitsremovalfromthefluid

is important.

Non-Virgin Qil Sources

Many competitors use non-virgin mineral oils sources.
The common names are reclaimed or re-refined. Unless
the MSDS specifically states that the oilhas been solvent
refinedorseverelyhydrotreated,thereisnoguaranteethat
the oil is NOT carcinogenic. Most re-refined oils are not
solvent refined or severely hydrotreated. Reclaimed oil
generallyinvolvesfilteringandde-wateringactivities.Re-
refiningisthesameasreclaimingbutalsoaddsadistillation
process for improvements.

Themainreasonforusingnon-virginoilsisthelowercost.

However, theissueofcarcinogenicitycertainlyplaysarole
in what will be allowed as more focus is paid to“oil mist.”

Contact Quaker at
info@quakerchem.com
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