Overview
Cutting and grinding fluids often contain chemical
compounds called “amines.” This “Skill Builder” will give
you a basic knowledge foundation about amines and
metalworking fluids.

Definition

An amine is a classification of organic compound that
contains nitrogen, carbon, and/or hydrogen. The ratio
ofthesethreeelementsdefinesthefourtypesofamines:
primary, secondary, tertiary, and quaternary. Each type
is chemically different in terms of possible reactions,
Chemical Abstract Service (CAS) Numbers, hazardous
information,odor,alkalinity,bufferingcapability,andmany
otheraspects. Thesevariablesbecomeimportanttothe
formulating chemist.

ThemostcommonaminesusedinQuaker’'smetalworking
fluidsaremonoethanolamine(MEA),triethanolamine(TEA),
and2-amino-2-methyl-1-propanol(AMP).Diethanolamine
(DEA)wasusedbuthasbeenreplacedalmostcompletely.
MEA and AMP are primary amines, DEA is a secondary
amine,and TEAisatertiary amine. Pound for pound, the
relative cost is roughly the same for MEA, DEA, and TEA
whileAMPisthreetofourtimesmoreexpensive.However,
these compoundsdifferin strength, with MEA being the
strongestandTEAtheweakest.ThereismoreonDEAlater!

Formulating Use

Amines are used to produce alkaline pHs (greater than
7.0)and providebuffering capacity. Thiscanbeachieved
by using the amine alone or as a soap. A soap can be
producedwhenanamineisblendedwithafattyacid.This
is not to be confused with an amide, which is basically a
soapthatisreactedatanelevatedtemperaturetodriveoff
thewater.Bufferingisrelatedtothereservealkalinityand
the fluid’s resistance to avoid large pH decreases.

Having a pH greater than 8.0 is helpful in reducing
corrosion and minimizing microbiological growth. In
general,coolantsarebestmaintainedwithapHbetween
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8.5and 9.5. If the pH becomes too high (in excess of
10.5) there is a risk of increased dermatitis. High pH
can also create accelerated attacks on some types of
non-ferrousalloys such as copper, brass,and aluminum.
Thiscanbeanythingfrommildoxidation(greenishtinton
copper and brass) to heavy staining. Keep in mind that
water must be presentin order for a pH to be measured.
That is why some product concentrates have no pH.

Amines can be found in day to day life. MEA and TEA
are found in many soaps, shampoos, shaving creams,
and lotions. Amines are also used in some latex paints,
pharmaceuticals, and cosmetics.

Regulatory
In1990,Quaker’sRegulatoryDepartmentissuedamemo
on the subject of DEA and the National Toxicological
Program(NTP)studyconcerninghazardsassociatedwith
DEA.ltwasmentionedthatacompetitorwasproactively
removing DEAfromitsproductsbasedonitsbeliefthatDEA
would be declared a carcinogen. At that time, DEA was
ontheSARATitlellllistofhazardouscompounds.In2002,
the NTPis not well supported by other groups but s still
consideringmovingaheadwithitssummarytolistDEAasa
carcinogen. There is still controversy on this issue.

SARATitlelllsaysthatcompaniesmustkeeptrackoftheir
total poundage of free DEA if itis going to exceed 10,000
Ibs/year.Formostofourcustomers,thatmeanspurchases
ofQuakerfluidsinexcessof500,000 pounds.Thisfigureis
obtainableforverylargeaccounts.However,ifacompany
isbuyingmultipleproducts,eachcontainingDEA,theymust
trackeachone. Inresponsetothis,somecustomershave
simply decided that they would rather have a DEA-free
product.Ifit'snotpresent,itdoesn'thavetobemonitored.
Atthistime, the vast majority of Quaker products do not
contain DEA.
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Options
Intheory,itiseasyto,ifneed be, substitute oneaminefor
another. However, thisimpacts costand performance of
thefinalfluid.Further,thereareotheraminesthatQuaker
has changed to over the years. Monoisopropanolamine
(MIPA)anddiisopropranolamine(DIPA)areamongsome
of those being explored. There is also work to assess
amine-free technology.

Ammonia

Quaker conducted extensive studies in the early 1990's
to better understand the relationship between amines
andammonia. Therelationshipis such that bacteriacan
degradespecificaminesand convertthemtoammonia.
Thatammoniaisthenreleasedfromthemetalworkingfluid
andoffendstheoperatorsandtheplantenvironment.The
humannosecanactuallydetectammonialongbeforemany
testsandmeasurementdevices! Bottomlineisthat MEA,
DEA, and MIPA can break down to become ammonia
while TEA and AMP cannot.

CAS Numbers

Atypical problem associated with formulating is that of
Chemical AbstractService(CAS)numbers. ACASnumber
identifiesachemicalcompoundorclassificationofchemical
compound. CAS numbers are tied very closely to the
EnvironmentalProtectionAgency(EPA).TheEPAactually

administers the issuance of new CAS numbers.

If you have a product with MEA and you simply want

to change to TEA, you have to look at what other raw

materials are in the product. If the MEA is blended with
fatty acid X, there may be no CAS number for a soap of
MEA and fatty acid X. Under Quaker’s interpretation of
the rules, the MEA-fatty acid blend will be classified as a
new compound, which will require a new CAS number.
Before obtaining a new CAS number, you must obtain a
PremanufacturingNotification(PMN)number.Thisistime
consumingandslowsdownthecreativity processforthe
formulator.Wealsobelievethatseveralofourcompetitors

do not interpret the rules in the same fashion.
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Summary

As you can see, amines and their use are not
as straightforward as one might believe.
Again, it is not Quaker’s intention to turn you
into a chemist but simply to present you with
some technical information without making it

too technical.

Contact Quaker at
info@quakerchem.com
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