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The forming of shapes using cement and/or concrete Is an old art. In this process a form Is removed, leaving the shape of the
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ABSTRACT

The forming of shapes using cement and/or conerete is an old art. Inthis pracess a fonn |

is remnoved, leaving the shape of the pattern which 1s the rasult of the form designed. Fluid

concrete and/or cement can then be poured inta the cavity to form the object, To increase the life
of the forms, and 1o make remaval of the form easter, the form must be coated with a protective t
raalcrial. Despite many available form release compounds, mineral seal o1, and a mixeare of
mineral seal and oleic acid, have been the commercial choices. A biodegradable form release
composition including vegetable oil with a petroleum oil and/or an élcohol and a method of
utilizing such 2 release Compostiion 1o reduce adhesion betwaen coﬁcreta and formwerkora -

mald is disclosed. The form release composition is biodegradable with a low VOC content.
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CONCRETE FORM RELEASE COMPOSITIONS

CROSS-REFERENCE TO RELATED APPLICATION
This appl:cannn claims pnonty from U.S. Prowsmnal Application No. 60/267.060 ﬁlcd
F chruary 7, 2001, o '

_ ~ BACKGROUND OF THE INVENTION
This mvention pertains to tho casting of cement and/or concrete objects, and particularly

" to methods and materials for increasing the lives of the forms which are employed thersin.

The introduction of a finid cement and or concrete inta a cavity, or mold, where upan
solidificanion, the rasulting casring becomes an object whose shapé Was detemﬁned by the mqld,\ |
is an old art. In this molding process 2 wood, metal or plastic form is fabricated in the shape of
the part to be produ_ced. Materials are then compacted around the form in such a way that the
mold and the pattern can be remaoved, leaving a cast object in the shape of the form.

It is well known that to increase the life af the forms (wood, metal or plastic) and to make '
the removal of the casting easier, the surfaces of the mold cavity must be coated with a protestive

. material.

Prior art coating cnmposmons however deal pnimarily with film forming form reloase
co aungs made by blending of petroleum based oils with arganic additives such as aleic acld,
waxes, paraffin, and the like.

Coaungs for the concrete and cement mdustty are baswally form release agents. They are
used to abtain smoother casting surfaces with fewer defects, The cast surfaces of the concrete
and/or cement erode and pit when successive forms ave produced using them. When such
erosian o@curs,.coucrete and/or cement have a greater tendchy o adhere to the pattern when it is
removed, affecting the cast surface. Perolenm based mineral seal oil and mineral seal oil-gleic
acid form release coatings are preﬁently the commercial preference, - By conrrast, the vegetable
ail based form release coatings in accordance with the present invention are biodegradable and
provide improved rclease praperties and merease the number of molds/spplication.

| |
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. SUMMARY OF THE INVENTION
The preseqt invention relates to a method of protesting cast cement and/or cancrets ﬁom
eroding and pitting dunng casiing by preventing adhetencc of casting surfaces using a

~ biodegradable and low VOC (Volatile Organie Cmnpound) form release coating apphed to the

form. In accordance with one aspect of the invention, the method involves applymg a
brodegradable Vegﬂtable oll composition to the smfaces of a form 1n an amount sufficient to form

a coaung which prc:vems adhﬂenca and affords the necessary pmtmuon The coating -
composition in accordance with one embodimnent of the present invention relates m a
biodegradable blend of vegetable a1l with petrolenm o1l and/or alcohel. In ascardance with
another embediment of the present invmtion; the coating mmposition is an emulsified vegetable

. oil, and the clay incorporated therein Is an organophilic clay, inchaded in the coating as such or as

- aclay water dispersible amine mixtare. The emulsion, then, is a 40/60 by weight oil emulsion.

15
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DETAILED DESCRIPTION OF THE INVENTION
This invention relates to an improvement of the processes for coating forms with a form

rclease coating wherein the coanng composition imchides a vegetable oil with petroleum ofl
and/or alcohal. Altematively, the coating compestition 18 prep ared by_ forming an dqueous
cmulsion of a yegetable o1l uaing 2 water dispersible amine and a clay reactivethefewith As
emulsifiers. It will be appreciated that the amine and the clay react to form en organophylic cly,
the quantity of organaphylic being sufficient 1o stabilize the emulsion, genarally twa to five
weight percent organaphyhc clay based on the wexght of the oll-water mixmie. The o1l aud water
eynulsion of this invention presents no volauhty and no flash point pmblems And in bien of a
clay and a dispersible amine, an crganophyhc clay can be used to stabilize the etnula;on This

invention 15 also directed to a method for facllual:mg release of concrete from surfaces In comact

therewith by coating such surfaces, prior o their contacnng the concrel:e with the vegetable
based form release compositions as described herein.
In accordance with one embodiment, the pattern coaling composition is prepared by

blending a vegerable oil wnh a viscosity reducing additive. Examples of useful viscosity
. ; | " .
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reducing additives include petroleum oils and alcohols. The viscosity reducing additives can be
used alone or in cnmbination 10 provide a composition having the desired viscosity,
biodegradability, releasc properties and VOC level. \

- The present vention provides a biodegradable form release composition and & method ,
for utilizing such a release composition to reduce adhesion between concrete and formwork and. :
to prévent damage to the surface of concrete and the formwark. | - -

Vegetable olls usefill in the prosent invemiax; are not particularly limited. In general, any \

- vegetable oil may be used. Examples of vegetable oils useful in the present invention include,

b are not limited 1o, corn oil, sesame oil, rapesced oil, sunflower oil, palm eil. olive oil,
coconut oil, peanut oil, soybean oil, canola oil. Com ail is particularly useful.

The vegetable oil useful m the present invention may be refined or unrefined (crude).
Refined oil refeys o réla;ively pure ails in which all the fatty acids and non-oil matarials have

heen remaved hy chemical means and physical or mechanical separation. Conerete form release

- compositons prodguced using uwprefined vegetable oils are signiﬁcéntly less expensive than

conventional form release compositions which require refined petrolenm or vegetable oils as a

“base compenent.

The viseosity of com oil is typically around 60-90 cps, typlcally 70 cps, whereas mineral
seal o1l used in prior art methods has a viscosity from about 7 to 27 cps. Therefore, it may be
desirable to reduce the viscosity of the vegetable oil base by blending the a1l with 2 viscosity

decreasing addmve The viscasity of the vegetable oil base can be reduced by blendm with ;!

lower Viscosity materzal, such as a petroleum oil, preferably a mineral seal i, or an almhol
Alcohals are pamticularly useful n reduclng. the viscosity of the vegetable o1l. Alcnhn!s alsa

mprove levelmg of the coanng thervby pmwdmg a2 smoother, more uniform surface. Typmally, .
' the coating composition of the present invention has a viscosity of hetween about 10 and 100 cps
at 25 °C. Inmere paxttcular embodxmcnts of the present jnvention, the viscosity af the coating

c«ummamon is between about 15-50 cps. The viscosity of the coating compasmon can also
extend beyond these ranges depending on the particular application method.
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Useful alcohols include straight or branched chain alcohols having ftom 1 to ¢ cartbon

 atoms. JHustrative alcohols include methanol, ethanol, isopropanol, propanel, butanol, etc.
'Although methanol could be used as a viscosity reducer, it is not recommended because of its

associated toxicity. Ethanol, particylarly com alcohol, 15 a particularly nseful alcohol for
reducing the viscasity of a com o1l | '

The amount of aleohol used is the amount required 1o reduce the vegetable oil viscasity o
the desired leve]l. The amount of alcohol, when present, can range from about 0.5 ta 10% by
weight based on the total weight of ﬂw‘composiﬁon. Vegetable ails and alcohol are typically
used at a ratio of 95 10 5, but can range fram pure vegetable oil to about 90 parts vegotablr:'oil -
and about 10 parts ale ohol Com oil in combination with cam alcoho] (ethanol) has been found |

* to be particularly useful in pruvxdmg a coatng campasition that exlibits the desired release
- propexties and is very biodegradable. '

The form coating composition of the present invention may also comprise a pctmlemn 011

- blended wath the vegetable oil. A blend of petyoleum oil and vegeiable oil js advantageous in

that the vegetable o1l naturally contains fafty acids, Therefore, it Is 0T necessary to scpara.tely
add fatty acids dugring pteparauon of the form coating composition to obiain desired release
properties. Blends prepared in accordance with this embodiment of the nvention typically
contain from about 10% to 90% petroleum oil based on the toral weight of the coxﬁpasition,

- Although fatty acids are not required 1o be added in the form release coating _
compositians, they can be added fo enhance release properties. The fatty acids in accordance
with the present nvention are long chain fatty acids such as Cyo — Cyz4 saturated, mono-~
unsamurated or di-unsaturated carboxyhic acids which are liquids at yoom temperature, Preferred

long chain fatty acids are mono-unsaturated C,5+Cyo carhoxylic acids which are liquids at Yoom.

temperature. Examples of useful fatry acids include, but are not limited ta, palmitic acid, stearic

- acid; myristic acid, lauric acid, oleic acid, inoleic acid, and linalenic acid. A particularly useful
' farvy acid is oleic acid. The farty acid portion of the formulation can range from 0 to 10% based

an weight. Typical amaunts of fatty acid will range from 1 to 3% by weight.

4
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In accordance with another embodiment, the form release composition relates o an
emuisified vegetable oil and various emulsifiers. Organophylic clays for yem have provided '
viscosities and suspending propemes required of drilling muds. The form release coating
composition of certain embadiments of this invention borrows from this drilling mud art. -
Consequently, argannphyhc clays themselves are well known. They are prepared by treating a.
clay with an amine or an amine salt. Usually the clay-amine reaction is effected by mixing a clay
dispersion with about 50 to 200 milliequivalents of ammé per 100 grams of clay. Amunes which
can be incorporated in the emulsion, or which can be yeacted with the clays 1o form organophyhc
emulsifying agents are high molecnlar weight straight chain and cyclic aliphatic amines.
Desirable amines are those having six to twenty four carhon atoms in the alkyl chains, for
example, hexyl amuine, heptyl amine, decyl amin e, indecyl amine, widecyl amine, penradecyl

amine, heptadecyl amine, cetyl amine, and cyclic tertiary amines such as tall o1l or cottonseed oil

imidazolines ss well as their salts.

The clays nonmally utilized in the preparation of organophylic clays and hence thase
preferred herein are thosc containing aluminum and magnesium atoms alopg with the silica
which is characteristic of such clays. This includes such clays as bentonite, attapulgite, sepialits

~and palygorskite, but excludes muscovite or mica and kaolimitic clays. Again, it will be

appreciated that the organophylic clays can be prepared in sity, Thus, in addition to

- Incorporating, say, octadecylammonium bentonite in a vegetable seal oil-water mixturc,

hentonits and octadecyl amine acetate can be included to the mixture to form the desired
emulsion. ' _

The concrete form release compositions of the present inventian are applied ta solid .
surfaces of the type in contact with fresh concrete such as forms, molds and the like hy means
such as brushing, rolling or apraymg For most large s::aie applicatio'ns spraying 1S iha Most

- common method of application. In the case of porous surfaces, the surface typically will be

sealed. Sealing may he accomphshed by applying several coats of the composxuons of the
prasent invention.
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~ The form release coating compnsition of the present invention is applied in an amount
sufﬁcwnt to provide the desjred release properties from the form or mold, Typzcally, thiswill
can'es]:nnd to a coaring thickness of from aboys 2 1o about 10 mils. In accordance with particular

~ embodiments of the present invention, the coating it applied at a coating thickness of from about -

6 1o 8 mils. Of course, additional material can be applied 1o provide the desired release. |
| The form release coaling composition of the present invention is advantageons in that it is |
.biodegradable. Vegetable nils and aleohols are highly degradable, particularly under acrobac
conditions. Accordingly, the biodegradable form release campasitions of the present i_nveutidu
are moare environmentally friendly than the prior art petraleum hydrocarbon based compositions.

Having given the teachings of this invention, it will now be illustrated by means of
specific examples. - |

' EXAMPLE 1 _ ,

An e:nulsion is prepared using corn oil and water to form following composition.

~ MATERIAL PARTS BY WEIGHT
Cormn oil - 4000
Water ' 4000
Amine* - ' 200

- Bentomite ' 200

“1-h ‘drox' thyl-2-1al] oil imidazoline

The sbove materials, when mxed in an ordinary mixer, produce a stable emulsion which '
is not effected by cald or hot temperatures. When frozen, the material retums 1o a stahle
emulsion affer minor Zmixing. When used on the form face the product givés excellent resulls.

Even though 2 desirable, stable emnlision 15 formed [ the procedure of Exampie 1, a1

times it wil] be demrahlc to incorporate certain additives in the composition. This is lustrated
by the example which follaws.

Tl e . W VMBI W, B o o g, ACRAIAN, = W L 8 # e S VR . AR - - VR L WA —p—
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EXAMPLE2
13 allowmg the procedure of Example 1 a form composition was madﬁ. using the same

- materials plus additional ingredients to further i impro_ve the gtability and appheation properties of

the product. The ingredients were as follows:

. MATERIAL = PARTS BY WEIGHT
- Comail - 4600
Water , 4730
Bentonite | 230
Amine® 230
- Isopropanol ' 230

- Qleic acid - , 100

- *Amine = Octadecy! amine acetate

When vsed in an ardulary mixer, the foregoing ingredients produce a stable emulsion
Whlch 1s not affecied by cold or hol temperatures, When {rozen, the material returns to a stable
emulsion after minor nuxing when applied. The composition will wet the surface of the form |

with an improved efficiency.

EXAMPLE 3
Following Example 1 a fonm release coatmg composition was prepared using addmaual
ingredients. '

MATERIAL PARTS BY WEIGHT
' Com oil . | . 4550
Water 4550
- Diisopropans] ' - 230

Hexamine ' - 340
Attapulgite . 230
Qleic acad 100

[sopropanol o 230

Thls compoamon has the advantage that it will require less mixing action m an Ordma.ly
mixer 1o form a stable emulsion.
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EXAMPLE 4

Following Example 1 a form release coating was prep ared using the following
ingredients: ' |
— MATERIAL ___ PARTS BY WEIGHT
- Comoil | | . - 2000
Water - - 2000
Isopropano! | 100
- Qleic acid ' 50
- Organophylic clay? ' 100
*Octadecylammonium bentonite
5 .

' The forcgomg matenals when mixed in an ordinary mixer produce a siable emulsion
whlch Is NOt aﬂ‘ccued by cold or hot temperatures, When frozen, the matenal returns o a stable
emulsion after minor mixing. When used on the form face the producr gives excellent results,
yielding surfaces which are exttemely smooth.

10  EXAMPLE 5 (COMPARATIVE)

A presently manufactured product in the indusiry has the following composit on:

"MATERIAL PARTS BY WEIGHT

Mineral szal ol ' 970
QOleic acid o 30

This product 1 was tested by a commercial testing laboratory and was found 1o have a Flash

Point of 129° to 135°C. ‘The parting compasition of Example 3 when similarly tested did not

15  have a flash point on heating to 100.degree. C., and at that paint the water vapar exungmshed the

‘tlame. As a form rslease coating cqmposmon the formula of Example 3 was superior to that of
Fxample S becauss of the inclusion of the clay-amine compbund_ o
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| EXAMPLE 6
A form coating in accordance w:th the present mvennou was prep ared usmg the
- following ingredients: |

“PARTS BY WEIGHT
o - 4750
Ethanol , 250

This composition has the %advantage over camparative exampls 1 in thét 1t will require
less mamal for the application as a form release coating and has a higher flash pdint of grealer
‘than 300°F. In addition, this comlmsmaa bas the advantage that it does not rcqulre the addition
of olelc acid a;nd 1S blodegrada.ble

. EXAMPLE 7
A form coating was prepared using the following ingredients:

MATERIAL PARTS BY WEIGHT
Comoil 3500
Mineral seal oil 1500

- This composmon has the advantage over example 3 that it will require less material for
the application as a form coating. In addltmn, this composition has the advamage that it does not
require the addition of alejc acid.
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. EXAMPLES
A form coating was prepared using the following ingredients:

PARTS BY WEIGH’I
- Com ail | 2500
g | Minera) seal oil . 2300

MATERIAL

This compasmcn has the advantage over example 7 that it has a lower vlscosuy and

wotld result in easier apphcauan
10 ' EXAMPLE S

A form coating was prepared usimg the following mgredients:

MATERIAL PARTS BY WEIGHT.

Com oil . S 2375
Mineral seal ol 2375
Ethanol | | - 250
15 . This compo si:tinn has the advantage aver example 8 that it has yet a lower viscosity and

would result in easier appheation, but would have a lower flash point.

10
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EXAMPLE 10

A form coalng was prepared using the following mgredients:

MATERJAL PARTS BY WEIGHT
Corn oil | 1500
- Mineral seal oil 3500
P . .
. This composition has the advantage over examples 7, 8 and 9 that 1t has the lowest
‘viscosity that would be preferred when simple spraying applications are smployed. For example,
~ this composition would be useful when applying the coating by hand wiping , alternative spray
methods, or other methods presensly used in the cement and/or concrete industry applications.
EXAMPLE 11
A paxticularly useful sand casting form release coating was prepared in accordance with
the following: .
__MATERIAL PARTS BY WEIGHT
-~ Comoil S ' 43
Petroleum o1l . 4%
Alcohol 2
Fanty Acid - 2
15

- The foregoing examples il_lustrat_a form release composifians which can b ma.de in
accordance with the prasent invénﬁou. When cnaﬁngs of 100 mil to three-sixteenth inch
thicknesses are applied to the forms adheyence to the remaved forms is so minimal that the
resulting cavity is devoid of pite and detcri‘pratian. Traditionally, hydrocarbaﬁ systr:ms have been

20 used as form release matenals for pattemn faces. These campnsiﬁmls generally comprised

11
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" hydrocarbon oil salvent along with organic additives such as oleic acid, waxes, paraffin, and the
. Yke. A composifion consisting of vegetable ail and salvent in accordance with the pres ent '
- mvention provides a biodegradable form release composman '_
Form release cnanngs prepa:red n accordance with the present mveutlon also provide
5> improved emlsmnn characteriatics as compared 10 petrolm:m based form release cqatxngs AS
. indicated in Tabls 1, sand casfing pattern co::apn sitions prepared in accordance W‘lth the present
invention emit significantly less benzene per gram of release agent when tested in accordance
'with the emission tust ma‘thad for\' release agents established by the AFS (American
~- Foundrymen s Saciety). Release agents havmg emission charactensms of less than 4 mg
10 henzenc per gram of relcase ageut arc an improvement over the prior art p::tralﬁsum bascd sample.
TABLE 1} |
EMISSION CI-IARACTERISTiCS OF FORM RELEASE COATINGS

Mg BENZENE
PER z OF
RELEASE AGENT

~ The farm release coatings of the present invention also provide reduced VOC's as |
15  measured by EPA method 24 that are in complianes with the EPA limit for the cancrete mndustyy
-~ of below 3.8#%/gallon. ' Furthermore, the form release coatings in accordance with the present
invention are biodegradable whereas the petrolenm based coatings of the prior art are not. Dara
relating to VOC and bmdegradablhty are pmvxdcd in Table 2 along with other charactmancs of

the form release coanngs of the present invention (Ex ampl:a 1, 6 and 9) compared 10 prior art
20  petroleum based coatings (Example 5).




CA 02371096 2002-02-07

. Docket No. 024295-260
- TABLY 2
CHARACTER.ISTICS OF FORM RELEASE COATIN GS

Phyaxcal Property ' Petrolemn Based' “Water Based

Liquid Parting AT doid leum an Liquid Parting
riing Vegetable Oil 3
Based qumd

Closed Cu - 200 _Ext, Flame

VOC (lbs/ gal)
Method 24 ?

Biodcgrada ' bility
Y life in da

Various modlﬁcanons are; poss&ble within the spinit of this invention as will be obvious to
S those skilled in the art. Such variations are deemed ta be within the scope of this invention. Tn
| addition 1o ingredients :llusuated, such additives as surfactants, either anjonic, cationic or
nonanionic and other ,emulsifying agents can be employed. Tt has already been emphasized that
ither the ﬁrganaphylic clay or the amine and the clay can be incorporated in the compo sition
during the mixing stage. '
10

13
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What is claimed: *
1. In the process of protecting cement and/or concrete surfaces from pitting dunng :

production of a defined shape that has been determined by a form by preventing adherence, a

~ form release coating composition is applied 1o the form suxfaqes m an amount sufficient to form
a coaling thercon which prevents adherence of material to the form, the impravement -

comprising applying to the form surfaccs 3 fonm release cdating camposition consisting

essentially of 2 vegetable oil, a visposity raducer selected from the group cansisting of mineral

seal nil, 2lcohol and mixtures thereof; and optionally a fatty acid.

2. ‘The process of claim 1 wherein said form reeage coating compusmon compnses
from about 90% t0 99,5% vegeable 011 and shout 0.5% to 10% alcohol.

3. The process of claxm 1 wheremn the vega'table ml is selected from the group
consisting af corn oil, sesame oil, rapeseed oil, sunflower oil, palm oil, nlive ojl, coconut 011
peanut oil, soybean oil, canola oil and mixtures therenf.

4. The pracess of claim 3 wherein the vegetable ol comprises corn oil.

s, Thc pmcéss of claim 1 wherem the alcohal 15 selected from the group consisting
af ethanal, propanol, butanal and mixtuzes thereof.

6. The process of claim 5 wherein said alcohol comprises ethanol.
7. The process n'f claim 6 wherein said vegetable oil compriscs com oil.
8. The method of claim 1 wherein said form release coaling composition comprises

from about 90% 1o 10% vegetable oil and 10% to 50% mineral seal oil.

14
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9. The method of claun 8 wherein sald form release coating composition comprises

approximately equal parts vegetable oil and minerel sea] oil.

o 10.  The method of claimm 9 wherein said form release composition contains from 0 to
10% oleic acid.

11.  The method of claim 10 wherein said vegetable oil comprises comn oil.

12.  The method of claim 1 wherein said release coating compasition has a viscosity of
between about 10 and 100 cps at °C.

13, The merthad of claim 1 whergin said vegetable oil is an unrefined vegetable oil.
14.  The methad of claim 13 wherein said unrefined vegetsble oil is wurefined com oil.

15. A method for facilitating release of concrete and/or cement from a form or mold
swrface comprising 2pplying 1o the form or moid surface an effective amount of & biodegradable
form release coating composition, wherein said biodegradable form release co ating composition
consists essentially of vegetable oll; 2 viscosity reducer selected from the group consisting of
alcahol, pewrolenm oil, and mixtores thereof, and optionally a farty acid.

| 16,  Themethad of claim 15 wherein said form release coating composition has a
valafile organic compound (VOC) content of less than 3.8 ibs/gal as meacured by FPA method
24. '

17. The method of claim 13 wherein the vegetable oil is selected from the group
congisting of corn oil, sesame oil, rapeseed oil, sunflower oil, paim oil, alive oil, coconut oil,
peanut oil, soybean oil, canols oil and mixtures thercof,

15
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18.  The method of claim 17 wherein the vegetahle il comprises com oil.

19,  Themethod of claim 15 wherein the alcohol is selected from the group consisting
of ethanol, propanol, butanol and mixtres thereof. '

20.  The method of claim 19 wherein said alcohol comprises ethanal.
21.  The method of claim 20 wherein said vegetable oll comprises com ol

22.  The method of claim 15 wherein said fonm release coating compaosition compxises
from ahout 99.5% to 0% vegetable pil and 0.5 to 10% alcohal,

23 The method of claim 22 wh::rem said form release coating compo'sition COMmprses
abour 95% vegetable ail and 5% alcohal.

24. Themethod of claim 23 wherein said vegetable oil compnses corn ail and said
alcohol comprises ethanol. ' -

25. ‘The method of claam 13 wherein said release coating compasition has a'. viscosity
of berween about 10 and 100 cps at °C. '

26.  Themethad of claim 15 wherein said vegetable oil is an unrefined vegetable oil,
27.  The method of claim 26 wherein said unrefined vegetable oil is unruﬁﬁed corn oil.

28.  The method of claim 15 wherein said form release composition emits less than 4.0
mg benzene per gram of the composition. * '

16
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