PRODUKTION

Alternative to boric acid

New bacteriostatics for cooling lubricants

Lactic acid enables us to formulate
an alternative to boric acid which
have equivalent bacteriostatic
attributes. Also from praxis

we can say coolants based on
lactic acid will be play a major role
in the future.
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The bacteriostatic or antiseptic effect of boric acid
has been known for a long time and made it in
form of its alcanolamin derivatives an extremely
important raw material for the production of coo-
ling lubricants. Mainly alcanolamins are added to
boric acid by which the wanted pH value is stan-
dardized. A disadvantage of cooling lubricants
preserved by boric acid is the so-called ,fungus
gap” that is that the boric acid in the cooling lub-
ricants is effective against a germ infection very
well but scarcely against fungus spores so that a
fungus infection is easily possible. Therefore al-
ready more than ten years ago it was searched for
alternatives for the biological stabilization of coo-
ling lubricants and by use of the material pheno-
xyethanol an boron and amin free cooling lubri-
cant was successfullly developed.

Curtis is an outrider for this product group
and possesses an decisive know how thanks to
many years of experience. Boron and amin free
cooling lubricants admittedly do not have the pH
value poising effect as it is known from products
containing boron and amin but they resist signi-
ficantly better a fungus infection. Disadvantages
of these products are the higher price (due to the
receivership) and higher requirements to the
maintenance of the cooling lubricants so that th-
ey cannot replace the boron containing products
in any case. After the boric acid recently has be-
en attacked (on the political level ... ?) one was
forced to search for alternatives even more ai-
mingly. Due to relevant experiences in the cos-
metic industry — just like with the already menti-
oned material phenoxyethanol — it was worked
on developments using lactic acid.

L-(+)-lactic acid — D-(-)-lactic acid

Lactic acid is a molecule which was discovered
by Carl Wilhelm Scheele about 200 years ago.
He isolated it from sour milk. It is an optically
active molecule which in L(+)form, also called
natural lactic acid, as well as in D(-)form occurs.
The reason for the over long years tested use of
lactic acid derivatives in the cosmetic industry is
their ability (in form of the lactates) to store
moisture. Beside this property as a moisture be-
nefactor and the moist keeping effect — which
means fewer sticky residues! — the lactates have
also well pronounced bacteriostatic features and
thus contribute to the microbial stability of the
formulation.

For this reason it appeared meaningful to ins-
tal lactic acid into the cooling lubricant formu-
lation instead of boric acid. Experiences up to

now have shown that products on lactic acid ba-
sis possess just as good anti-microbial proper-
ties as cooling lubricants on boric acid basis.
The crystalline residues which now and then are
observed in boric acid products are not found in
this material. Nevertheless a disadvantage of
the lactates must be mentioned and surely is
worthy an improvement: the susceptibility to
produce precipitations at higher hardnesses of
water. The often heard opinion that water-mixed
cooling lubricants which contain lactic acid deri-
vatives at microbial infection get an odour of
sour milk or similar must be contradicted. Lactic
acid is the last step of the microbial fermentati-
on of the milk by lactobacillus and behaves al-
most scentless even at microbial infection of the
cooling lubricant. In the end this results from
the fact that these do not contain any hetero
atoms like sulphur or phosphorus which can
form characteristically smelling microbial de-
composition products.

Water mixable cooling lubricant concentrates
with lactic acid derivatives are available on the
basis of mineral oil as well as on the basis of es-
ter oil. From laboratory tests as well as results of
the more than a year’s application of emulsions
— especially on ester oil basis — the following ex-
periences can be summarized:

*The emulsions show excellent rinsing and clea-
ning properties at low foaming.

* Due to the hygroscopic character of the lactic
acid derivatives the emulsions do not show any
trend of forming resinificating, difficult re-emul-
sifiable residues.

* Due to the bactericidal and fungicidal layout of
the cooling lubricant concentrates and in combi-
nation with the proved bacteriostatic properties
of the lactic acid derivatives emulsions made
from them are comparable with those made on
the basis of boric acid regarding their stability
against microbial decomposition and even supe-
rior to those on the basis of phenoxyethanol.

* The requirements of the corrosion test accor-
ding to DIN 51360/I1 are fulfilled by the recom-
mended application concentration of 5 % at 0/0
- no corrosion.

* At use in practice over a rather long period
good results were reached mainly at machining
of steel and casting as well as at difficult to ma-
chine aluminum alloys.

Result: In the years to come cooling lubri-
cants on lactic acid basis surely will be increa-
singly found in the market of cooling Lubri-
cants. At present Curtis Systems has two pro-
ducts available which correspond to this type.
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