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The first article in this series dis-
cussed methods of application

of form release agents and which
kinds of agents are appro p riate for
use on va rious kinds of form i n g
m a t e ri a l s. The composition of the
va rious kinds of release agents will
be described here to show how
composition relates to perf o r-
mance under different sets of cir-
cumstances.

Straight (neat) oil
The earliest form coatings we re

unmodified oils of mineral, ve g-
etable or fish origin. This kind of oil,
still in use, contains no added sur-
f a c e - a c t i vating agents. Most are pe-
t roleum deri va t i ve s. These are light-
bodied lubricating oils, the wax
content of which va ries with the
c rude sourc e. The light-colore d
p roduct, sometimes re f e r red to as
pale oil, is generally ava i l a b l e
t h rough major oil companies. Ot h-
er petroleum products sometimes
used are light fuel oils and
c rankcase drainings; the latter
should be avoided with arc h i t e c t u r-
al concre t e.

Mutton tallow, lard oil or lard oil
with stearic acid are satisfactory re-
lease agents when applied spari n g-
ly to avoid re t a rdation. Castor oil
and some other vegetable oils as

well as compounds obtained fro m
animals should be used only if they
a re free from a tendency to turn ra n-
c i d .

When oils are used as form - re-
lease agents concrete surfaces are
likely to have more bugholes than
when other agents are used. But the
s u rfaces also tend to be more uni-
f o rm in color. If used in exc e s s i ve
amounts petroleum-based form re-
lease agents, with the exception of
lacquer types, may enter the con-
c rete surface and cause seri o u s
staining and low dura b i l i t y. This is
evidenced by a powd e ry surf a c e
that results from a chemical re a c-
tion called saponification betwe e n
the oil and the alkalies in cement.
Pe t roleum-based agents also impair
the bond to paint or other surf a c e
c o a t i n g s.

Oil emulsions
St raight oil with surf a c t a n t .

St raight oil or a mixture of oils to
which up to two percent surf a c t a n t
(emulsifier or wetting agent) has
been added will produce concre t e
s u rfaces reasonably free from bug-
holes and color differe n c e s. Again, if
the release agent is applied non-
u n i f o rmly or in exc e s s i ve amount
the hardening of the surface will be
re t a rded and color differences will
o c c u r.

Oil-phased (mold cream) emul-
sions. In water-in-oil emulsions, oil
is the continuous phase in which
water globules have been dispersed
by means of an emulsifier. The kind
of emulsifier and the amount used

a re critical because the emulsifier
often causes color differences on
the concrete surf a c e. No n - u n i f o rm
d i s t ribution of the emulsifier in the
emulsion will also affect the color of
the concrete surf a c e. To avoid de-
s t roying the stability of the water- i n -
oil emulsion, it should be used
undiluted. If the emulsifier is suit-
able for the job and the ri g h t
amount is used, concrete will be
u n i f o rm in color with few bugholes
and virtually no oil discoloration. If
too much oil is applied it may slight-
ly re t a rd the hardening of the con-
c rete and cause color va riations on
its concrete surf a c e. Oil phased
emulsions we re originally deve l-
oped for use with wood forms; they
should not be used on steel unless
especially formulated to avoid cor-
ro s i o n .

Wa t e r-soluble emulsions. Oi l - i n -
water emulsions in which the water
is the continuous phase and the oil
is held in the dispersed state by
means of an emulsifier are not re c-
ommended. The oil globules can
p e n e t rate into the fresh concre t e
and cause seve re re t a rdation of
h a rdening as well as pro n o u n c e d
color differe n c e s. These pro b l e m s
i n c rease to the extent that the form
m a t e rial is high in the scale of ab-
sorption. Typical of these materi a l s
is a petroleum product supplied by
oil companies, chiefly for use as sol-
uble cutting oil. It usually contains
a water-soluble soap in a light bod-
ied mineral oil which forms a milky
emulsion when mixed with water.
Some oil companies also offer light-
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c o l o red fiber type greases and lubri-
cating pastes, which also emulsify
when mixed with water. They con-
tain water-soluble soaps and light
l u b ricating oil.

Waxes and emulsified waxes
Waxes (water-insoluble), usually

c a rnauba wax, which are used as re-
lease agents have excellent re l e a s e
c h a ra c t e ri s t i c s. Howe ve r, applica-
tion is limited to use at air and form
t e m p e ra t u res above 50 degrees F.
Regular wax is difficult to apply uni-
f o rm l y, a factor which may incre a s e
labor costs. Howe ve r, emulsified
waxes (water-soluble) that can be
b rushed, rolled or spra yed on the
f o rm have substantially re d u c e d
this difficulty.

Volatile or solvent coatings
Volatile coatings, another of the

g roup of products based on petro-
leum, utilize a light paraffin or
naphthenic crude base as the ve h i-
c l e, which also contains va rious oth-
er ingre d i e n t s. These other ingre d i-
ents may be waxes, silicones,
synthetic resins or even water- i n s o l-

uble soaps. Typical of these materi-
als are: paraffin or aluminum
s t e a rate dissolved in warm
k e rosene; petroleum jelly thinned
with kerosene to a brushing consis-
t e n c y, and with up to 10 percent by
weight of aluminum oleate added; a
50/50 mixture of stearic acid and
b e n zene; or an emulsified steara t e
in a paraffinic or naphthenic cru d e
b a s e. Pa raffin solvents are pre f e r re d
over naphthenes; they are usually
lighter in color although heavier in
b o d y. Because the vehicle eva p o-
rates there is no danger of its stain-
ing the surface or causing mechani-
cal defects provided the agent is
e venly and cleanly applied. These
mold release agents tend to be ex-
p e n s i ve and may not produce as
clean a release as some others.

Chemically active
Chemically active release agents

contain compounds that reacts with
the free lime present in fresh con-
c rete to produce water- i n s o l u b l e
soaps and pre vent the set of the film
of concrete in contact with the form .
When wet, these soaps are slippery

and aid in reducing air voids at the
f o rm surf a c e. When dry they act as
release agents. They result in con-
c rete surfaces ve ry uniform in color
and usually with a dull or flat finish.
1! not applied carefully without ex-
cess these chemical agents often
p roduce heavy dusting and discol-
o ration of concrete surf a c e s.

Composition va ries widely fro m
b rand to brand. So m e, form u l a t e d
with oil, fuel oil or kerosene ve h i c l e s
a re limited in use to stru c t u ral con-
c rete applications. Ot h e r s, made
with such ingredients as polyvinyl
alcohol, can be used for arc h i t e c t u r-
al concre t e.

Miscellaneous t
T h e re are also a number of re l e a s e

agents that do not fall into the above
c a t e g o ries that produce satisfactory
s u rfaces with uniform color. 

P a rt I of this series appears on page
84 of the March issue. Part III, on
f o rm coatings, will appear in an up-
coming issue.
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