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(51 ABSTRACT

A heterogeneons mixture produced by hlending aliphatic or
cyclic urganic compounds with carboxylic acids of chemica]
structure R-COOH and applisd to soils in a manner o
produce high levels of dust and eroston control, and soi)
stabilization. Alternatively, a heteropeneous mixiure may be
produced by blending aliphatic or eyclic organic compounds
with polyolefing ol chemical stucture €, H,, or R—C,, H,,,
and applied o sails in & manner 1o produce high Jevels of
dust contral and soil stabilization, The uliphatie and eyclic
compuunds att us plasticizers und carriers [or the carboxylic
acids or polyolelin compuunds, When applied w soif the
cirrier provides » mechanism for the carboxylic acid or
polyolefin 1o penetrate the soil and also aels as o dust
suppressing weighling agent. The plasticized carboxylic
acid andfor polyoletin provides o durabie, reworkable binder
that associates small particulntes while slubilizing, soil and
nggregate,

15 Claims, 3 Drawing Sheets
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1
METHOD OF CHEMICAL SOIL
STABILIZATION AND DUST CONTROL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a contionarion of application Ser. No. 10/870,658,
filed Jun. 17, 2004, which is a continmstion of application
Ser. Na, 09/896,456, [iled Jun. 20, 2001, now abundoned,
which is a confinvation of application Ser. No. 09/606,497,
filed Jun. 29, 2000, now abandoned,

BACKGROUND OF THE INVENTION

1. Technical Field

‘This invention relates 10 a method of sojt stabilization and
dust control utilizing aliphatic and eyclic organic coni-
pounds, specifically blends of resin avids, [ty acids and
their esters with solvents that acl as plosticizers and carriers.

2. Background nf Invention

My methods of chemical dust and erosion comml. and
soil stabilization hove heen wilized over the years, with
varivus detrimental efects on enviromaent, health, and
salety and varying degrees of success. Tradilioani products
used for dusl control and soil stabilizaton consist of used or
recycled oil, virgin oils, chlorides, lignins, and emulsifica-
tions made with low-grade petroleum resing, asphalt, oil,
and pich.

The vse of used ar recycled petroleum 0ils has lang becn
employed us a dust control agent. In recent years legislation
by most states has cortniled the wse of these ails for dust
control because of concerns with environment, health, and
safety. This legislation hus spawned an interest in virgin oiis,
some highly refined and very safe. The highly refined
products may contain low or no aromatics but are generaily
cost prohibitive for most applications. In addition, petroleum
nils have Hmited value ns dust suppressants aod virmually no
vilue us soil stabilizers. Thoy act as punicle weighting
agents by the processes of adsorprion or absarption and do
nol have any signibicant cohesive uetion for soil stabilizution
upd colro] ol line dust.

Magnesium chloride, calcium chloride, and sodivm ehlo-
ride used in solution or solid form act a5 humectonis when
added 1o soil. These producis work well in areqs of suificient
moishue ar require watering for humectants action. The
problems with these products are Weir solubility I waer
and effects on ground water and plawt life. 1o addition, es
strong electrolyles they are highly comosive i mewel equip-
ment,

{.ignins have been employed as a low-cost means of dust s

control for severul decudes. Recently ligning have come
under ceusiderable oitack by environmenal, heahth. and
safely ongamizations that have idemtitied dioxin and dioxin
forming compounds in lignin. This prablem is compounded

by lignins salubility in water aod it's abilily 1o contaminate 53

ground water. Lignins also have a limited working lile
because they are water soluble they tend 1o be woshed away
with rain, melting snow, or other moismre,

Many types of emulsions oi 1all oil, petroleum resins, and
asphalis and combinations con be prepared and have boen
exhibited in prior ant. Typically these producs ore emulsilied
tu reduce viscosity 1o sprayable levels and 10 sid {n pen-
etration of (he product inta the soil. One of the probiems
created is 1e use of excess liquid, which is sprayed oato the
ground and ecan migrate into ground water. In addition,
emulsions can also be severely damaged by min and mois-
ture when the moisture event ocows prior (o the emulsion
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breaking und the wctive ingredients curing, When vured
properly these products prodoce a bound suif luyer, which is
eltisctive for dust coptral [or shun periods and under con-
ditions where there is linle mechanical disturbanece,
Examples of 1]l il pilkkh emulsions i pruduce these
results can be found in prior ant, Poyle U.S, Pat. No,
5,895,347 discloses chemically stabilized emulsions of 1l
oil pilch, hydrochlorc and stearic acids, and emulsifiers in
waler where lemperature and pll are controlled during
preparation. Additionally, Burch U.S. Pat. Nao, 4,822,425
discloses an emulsion comprising 2]l oil pitch, rosin, emui-
sifier, and water,

SUMMARY OF THE INVENTION

Accordingly, severnl objects and advantages ol our inven-
tion are superior dust conirol and soil stabilization in areas
of intense use. lmproved air and water qualily Urouph
ceduction of airborne particulates and soil erosion are
achieved with use of our chemical agents formnlated from
sufe aliphatic and cyclic organic compounds.

In additivn, our invention has several benelits over tradi-
tional chemical dust and crosion control, aad sail stabiliza-
tion agents, it can be upplied neat or undituted eliminming
(he ehonces of collotera] runofl’ it remains active over jong
perivds uf time requiring lewer maintenunce spplications, is
insoluble in water resisting rmin and inclement wealher
conlains no elecirolytes thus inhibits corrosion.

A heterogenzous mixture produced by blending alipbiatic
or cyclic organic compounds with carboxylic acids of
chemical structtre R—COOH and applied to soils in
manner o produce high levels of dust conrol and seil
stabilization. The aliphatic and cyclic compoonds act as
plasticizers and carriers {or the corboxylic acids. When
applied (0 soil the corrier pruvides o mechanism for the
carboxylic acid to penetrate the soil and also acts as o dust
suppressing weighting sgent. The plusticized carboxylic
acid provides u durable, reworkable binder (har ussociates
small particulates while stabilizing soil and agpregate, The
chemical agent is manufactured and applied using conven.
lional mixing und applicd using conventjonal construction
equipment. A test performned ot o confinuous caster area in o
steel mill produced 176% improvement in soil stiflhess and
modulus a5 well demonstruble improvements in dust con-
trol, Untreated 1est locations are shown in FIG. 1, untreated
(7.3 MN/m) (), untrested (10.8 MN/m) (02), untreaied
(8.9 MN/m) (03), untreated (7.6 MN/m) (U4). Treated test
locutions are shown in FIG. 1, treated (17.4 MN/m) (05),
tredted (21,1 MIN/m) (06), trested (18.4 MN/AD) (07). treated
(31.2 MN/m) (08), treared (37.2 MN/m) (09), and treated
{22.2 MN/m) (10).

The present invention also encompasses a helerogenenus
mixiure produced by blending aliphatic or cyelic wrginic
compounds with polyaleting of chemival siueture C, M., or
R--C,,H,,,, and upplied 10 soils in o manner 10 produce high
levels ol dust control snd soil stubilization. The aliphutic and
cyclic compounds set as plasticizers and carsiers lor the
poiyolefin to penetrate the soil 10 and also acts as a dus
suppressing weighting agent. The plasticized polyolefin pro-
vides a durable, reworkable binder thomt sssociates small
parliculakes while stabilizing soil and spgregate. The chemi-
cal ogent is mwawifacrured and applied using conventional
mixing und applied using conventional coustruction eguip-
ment. A laboratory iest performed on compacted gravel
produced 117% improvemenl in soil stiflness and modujus
as well as demonsirable improvements in dust contral.
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SUil! further objects and advanuges wil) ecome spparent
from a consideration of the ensning description and accom-
panying drawings.

BRIEF DESCRIPTION OIF THE DRAWINGS

The prefierred embudiment of the invention, illusirative of
the best mode in which applican comemplaied applying, the
prnciples of the invention, is set lorth in the fullowing
deseription and is shown in the drawings and is particuiarly
and distinetly pointed cut and set forth in the uppended
clotms,

FI1G. 1 is a top view of 2 test plot {rom an application of

a preferred embodiment of the present invenlion to stabilize
soil and control dust a1 a stea] miil;

FIG. 2 is o particle sizc disuibution curve from o test
conducted according to a preferred method of this invention;
and

FIG. 3 is a particle size distribution curve from a test
conducted acconding to an alternole preferred method of this
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Description of First Embodiment

The mventios described berein consists of aliphatic and
cyclic organic compounds utilized as plasticizers and carri-
eni that are blended with materinls composed primarily of
carboxylic ueids and applied in a muenner W produce
improved levels of dust and erosion control, and soil siabi-
lization, .

A novel and unexpected resull nccurs when carboxylic
acids are blended with aliphatic or cyclic erganic plosticizers
and carriers, These blends sre processed into either hetero-
Bencuus mixtores or cimwlsions that applied 10 soil. dguire-
gate, or mineril provide high levels of long lasting dust
control and stubiliaution. The invention exhibits remendous
muislure resistance, reworkabilily, waorking lile, while being
noneorrasive and nonhazardous.

Aliphatic organic compoonds refers lo suturoted and
unsaturated hydrocorbons derived from petraleuns, eoal, or
synthetic mannlacturing including paraifing or alkanes, ale-
s, alkepes, and alkadienes. Alcohols, ethers, aldehydes,
ketones, carboxylic acids, and carbohydrates, The invention
is comprised 0~95% by weight of these compounds.

Cyclic orgunic compounds reler 1o ulicyelic bydrocor-
boas, cycloparBns, cycloalelins, cycloacetylenes, ammalic
hydracarbans, beterocyclics, and any combinations al” ali-
phutic and cyclic structures such as lerpenes, amine acids,
proteins and nucleic acids, The invention is comprised
0-25% by weight of these compounds.

Carboxylic ocid refers 1o any substance whase mujor sy

constilnents are sulurated or unsaturated fatty aeuds and tejr
esters derived ffom animal or vegetable Fut or eil: and
vegelable derved resing or rosin acids, all represented
chemicaily R—COOH. The invention is comprised 5-70%
by weight of these substances.

Plasticizer refers to organic compounds added to carbaxy-
lie acids 10 fhcilitnte processing and increuse the fexibiliy
und durability of the final product.

Carrier refers to any organic compounds in which car-
boxylic aeids are miscible in and serve s 1 vehicle to aid in
the dispersion and peneration of plosticized carboxylic
acids inle the soil.
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Helerogencous mixtures refer 10 nixtures or solulions
coraprised of two or more subsiances, whether or nol they
are uniformly dispersed.

Emulsions refer to mixwnes of (wo or more immiseibls
liquids held in suspension by smull percentapes of emulsi-
fiers. Emulsifiers can be protein or carbohydrate palymers or
long-thiined sleahuls and finty acids, The emulsions can
either be oil-in-water ar water-in-nil continuous phase mix-
tures,

Operation of First Embodiment

The invention is manuisetured using conventional manu-
facturing equipment, Conventiona) mixers, emulsifiers, or
colloid mills are ulilized to blend thess compunents inly
sluble heterogeneous mixers or emulsions.

Application of the chemicol agent to the soil is also
uccomplished by the use of conventiona] spray equipment,
The agent is gravity fed or pumped through loses, spray
nozzles, or fixed sprayers and evenly applied to the soil or
materiai fo be treated. Motor-pgraders, asphah grinders, mix-
ers, pug milis, compactors, rollers, and other conventional
censtruction equipment may be ulilized 10 blend, sey prade,
and compact stabilized base il desired.

Once applied the liquid penetrales into the soil where rwo
inechanisms for dust control ond stabilizerion contribute 10
(he ellect, The frst is o particle weighting and loading
mechanism achieved lhrough (the processes of adsorprion,
adherence of molecules to the surface of particles and
absorplion, peneiration of the subsiance into the jnner struc-
ture ol the particles,

‘The second mechanism is produced by the plasticized
higher polymeric carbaxylic acids which acr og hinders. The
lany aeids und resios bind particles ima o tightly cohesive
base when subjecied Lo compactive forces, The plaslicized
fatty acids and resing remain active even through severe wel
weather and mechanival disturbances from heuvy lraclked
vehicles and steel-chained tires, Gur invention dispiays
unigque and unexpecled ability W he recompueled inlo o
lightly eahesive huse when disturhed, dramatically exiend-
ing the worling life of the chemieal Dpents.

EXAMPLES OF FIRST EMBODIMENT
Exarnple 1 l

This exemple discloses # Jormulation for producing a
beteropencous mixmre depicled in our invention.

Congtituen! Trade Name  Muwlicturer Weight %

1. Severely hydrouented 30 Newtm!  Peyo-Canads 0%y
purallinie bydrovarbeny  HYT

1, Synthetic ke-alkes  DSE-65 Petra-Caandn 33t
1. Mixtuee of long chain  Tallex Westvaco a4y
and wicyclie erganic Chemical

acids and esters of
steraks el fagy aeids

The Tallex materi) s maimained W 45-135 degresy
centigrade and blended imo the remaining malerials using
conventional blending cquipment of ugitation,
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Example 2

This example discioses a formulalion for producing an
emulsion,

Canxlituent Trwle Name  Muwlociurer  Weight %h
|. Beverely hydrotrented 50 Meutal Petro-Canada 16%
pamdhinic bydmocarbany HT
2. Syvalletic iro-ulkanes  DSF-65 Petrp-Canada 3%
A, Mixtuie of leng chein Tullex Westvaco H%
and tricyclic panic Clhemical
acids und esters of
stemnls and famy seids
4 Wler 48%
3. lignosulfonate Indulin SAL Westvaco 104,
Cheruical
G, polyoxypropylene Pluwronic FGB BASF 2%

The Tallex maierial is mainnined ar 45-135 deprees
centigrade and blended into 1he remaining materials using
conventjonal high shear mixers, mixerfemulsifiers, colloid
mill, or other suitable mixing equipment.

Test of First Embodiment

A 5,000 square meter lest plat was prepared ta lest the
effectiveness of the invention as a dust control agent and sail
stabilizer. A severe test in on intensely utilized area was
required. A slag reclamation aren in the continuows caster
process of a large Claveland, Ohie stee] mill was chosen for
the 1est. The plat selected operutes 24 hours/dny, 5-7 days/
week and averages over 100 vehicle passes per day with the
muajority ol vehicles large pot haulers, front-end loaders with
sleel-clhiained tires, and tractor-trailers.

Vurious treatments had been utilized in this ares in (he
past including watering, chlorides, snd asphalt emulsions
with limited success. Applications of these chemical gents
were fypically 1-2 times daily For dust control. Historicni
applicativns rutes for 60% solids asphalt emulsions moged
belween 0.15-0.40 liters/square meler daily.

initial observations of the surface prior to testing revealed
a slag covered road comprised ol imaterial resembling wcon
dust. A purticle size onulysis performed on (he mutersl per
ASTM C136 indicaied the material consisted of 25% sill and
clay, 62% sand, and 13% pravel. Gruph 1 below shows the
particle size distribution curve tor the material tested.

The 1est plot was treated with the material disclosed in
Example 1 over a six-week period. Three applications aver
the six week period were made using a conventional spray
wruck with u compulerized spray oulput at an spplication rale
Ll 0.3% liters/syuare meter euch application.

Examination ol the aren indicuted aur invention provided
a higher level of dust conrol using less than 25% of the
volume of octive product previously required. 1n addition 1o
visual observations, soil stiflness and modulus rendings
were mde using a Midwes| Industrial Supply, Inc. StilTness
and Madulus Instmment (SAMITRON). The SAMITRON
mensures in-sitm soil stiffbess by ineasuring the stress
imparted 1o the surface and the resulting surface velocily as
a fenction of time. I a Poisson’s ratio is assumed and
knowing the SAMITRON's physical dimensions, shear and
Young's Modnlus can be expressed:

{S1ilTnesel{ - Poisson's Raia®)
0.1071555

Yeovng's Modulus (£) =

where Peissen's Rotio = 0,33

Six messurements were made ar treated lacations within
the test plat with faur untreated measurements made just

O ounside the test plot 1o provide control data, The untreated
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locations ouiside the (est plol were selected in the same
general vehicle path to asstwne equivalent traffic conditions,
The average of three readings was reported from each site
with & 176% incresse in siillhess and modulus when com-
pared fo the untrested locations. The averoged data with
localions and drawing refierences are listed below:

DRAWING REFERENCE  STIFFNESS (MN/m) MODULUS iMpa)

Uiitneated 01 7.3 63,7
Untnealed 03 1.8 U6
Lintrented ¢3 LR GO
Lnwreated 14 1.6 657
Toeated US 174 1511
Freared 14 211 [LERY
Trewed 67 184 15393
Treoled 08 2 2704
Tieared 02 372 1231
Trenged 10 N2 (17 X:)

Description of Second Embodiment

The invention described herein cousists of aliphatic and
cyclic organic compounds utilized a5 plasticizers nnd carri-
ers that are blended with materials composed primarily of
thermaplastic polyolefin compounds and applied in a man-
aer o produce improved levels of dust und erosion conirol,
and soil sabilization,

Aogovel md unexpesied resull occurs when pulyoletin
campounds are blended wiih aliphatic or eyelic organic
plasticizers und curriers. These blends ure processed inlo
either heterogeneous mixtures or emulsjons that opplied ta
soil, aggregate, or mineral provide high levels of'long lasting
dust control und stabilization, The ivention exhibits Lre-
mendous moisture resistance, reworkability, working life,
while being noncorosive and nonhazardous,

Aliphatic ongonie compounds relers (v sawrated and
unsaturated hydrocarbons derived from petraletnn, ceal. or
symthelic manuficiugng including pamlling or olkuses, ale-
lins, ulkenes, ond sikadienes, Alcohols, ethers. uldehydes,
ketones, carbuxylic acids, and carbohydrates. The invenion
is comprised 0--95% by weight of these compounds,

Cyclic orpunic compouads refer 1o elieyelic hydrocar-
bons, eycloporafling, cycloalefins, cycloacerylenes, aromatic
hydrocurbons, heterueyelics, and any combinutions ol uli-
phatie and cyclic strictures such as terpenes, antino acids,
pmieins and nucleic acids. The invention s comprised
0-95% by weight ol these compounds.

‘Thermoplastic polyolefin compound refers 10 any sube
stunce derived from olefins with chemica] strue e C,H, or
R—C,,H;,, including polyethylene, polypropylene, poly-
bulenes, polyisobutylenes, polyisoprene, and their copoly-
mers. The inventian is comprised of 2-90% by weight of
Lthese substances,



US 7,074,266 B2

7

Plusticizer refers 1o organie compounds added 10 poly-
vlefin compounds o Tcilitate processing and incremse the
Qexibility and durability of the final product,

Currier refers 1o any organic compounds in which poly-
clefin compounds sre miscible in and serve as a vehicle 10
uid in the dispersion and penetrition af plasticized polyole.
Ty inlo the sail,

Heterogeneous mixtures reler w mixtres or sclutions
comprised of two or more substances, whether or not 1hey
are uniformly dispersed.

Emuisions refer to mixlures of two or more immiscible
liquids held in suspensicn by small percentages of emulsi-
fiers, Emulsifiers can be prowein or carbohydrate polymers or
lonpg-chained alcohols and fatty acids. The emulsions con
either be oil-in-water or water-in-oif continuons phase mix-
ures,

tu

Qpermtion of the Second Embodiment

The invention is manufaciored using conventicnal manu-
facturing equipment. Coavenlions) mixers, emulsifiers. or
cotloid mills are wilized 1w blend these components oo
slable heterogeneovs mixers or emulsions.

Appiication of the chemical ngemt to the soil is also
accomplished by the use of conventional spray equipment.
The agent is gravity fed or pumped through hoses, spray
nozeles, or fixed sprayers and evenly applied o the soil or
material 1o be treated. Motor-graders, asphalt grinders, mix-
ers, pug mills, compacions, rollers, and other conventionul 1p
‘cnsiruction equipment may be utilized 10 blend, set prade,
und compact stabilized base it desired.

Once applied, the liquid penetrmes ino the soil where rwo
mechanisms for dust contrel and stabilizolion contribute 10
the effect. The first §s a pardele weighting and loading 3!
mechanism schieved through 1he processes of ahsorption,
adherence of molecules v the surluce of particles and
absorption, penetration of 1he substance into the inner srre-
ture ol the particles,

The second mechunism is produced by the pluslicized
higher polymeric polyolefin compounds which act as bind-
ers. The thermoplastic polyolefin compounds bind particles
into 0 1ghtly cohesive base when subjected to compactive
forces. The plasticized polyolefin compounds remain sctive
even through severe wet weather and mechanical distur-
bances [rom heavy tracked vehicles and sieel-chained rires.
Our invention displays a unique ond vnexpected ability to be
recompacled into a 1ightly cohesive base when dislurbed,
drumativally extending the working lile of the chemicul
agents,

[
s

T

3

45

Example 3
This example discloses n formulation for producing o s
heterogeneous mixture as disclosed in our invention. i
Consiilucn Tmde Nume  Manafactucer Weight Y&
1]
i, Synthwuc iso-alkancs  DYF-03 Petro-Cannds 6%
2. Polyisobutylene TPC j95 Texax Petro- 3%
Chiemiead
The TPC 195 malerial is maintained at 45-135 degrees 65

centigrade and blended into the remaining marerials using
conventiooal blending, equipmem or agitation,

8

Exumple ¢

This example discloses a formulation for producing an
emblsivn,

Constnein Trmle Nune M enier Wbt P
1. synthelic isp-nlkaex  DISF-63 Petro-Canuds 13%
2, Polyoichn IBC 1S Texns Priro- 134
Chemical

3. Wuer Aty
4, Low hydrophile- NP L3 Chermas 54

fipophile balance

surfacrant
5. High hydrophile- Neadal R-21-B  Tamah T

lipophile balance

susfuctin

The TPC 195 material is maintnined at 45-135 degrees
centigrade and biended inio the remaining mategols using
conventinnal high shear mixers, mixer/emulsifiers. colloid
mill, wr other suitable mixing equipmen,

Test of Second Embodiment

Molded samples were construcied using, standard CBR
(Californja Bearing Ratio) molds using gravel taken from an
aircraft runway from the Nonhwest Terrilories in Cannda.
Three control samples were mude and compacted withom
the use of a stabilizing agent and tested. Alternatively, lhree
suimples were prepared using he muterin) prepared bs speci-
fied in Exnmple | above.

A punicle size analysis perlormed on the mulerial per
ASTM C136 ndicaed 1he materia] consisied of 3% sill wnd
clay, 29% sund. und 68% prvel. FIG. 3 shows the particle
size distribulion curve for the material tested.

The control samples 1est mold were prepared by com-
pacting 10 kilogrims of gravel imo the standard 15.24
centimeter dismeter CBR molds using an automatic enm-
pactor in three ifis ood 56 blows per lifi. The reated
sampies were constructed in the same manor with the
addition of 100 cubic centimeters of soil stabilizer prepared
as described in Example 1.

Soil stiflness and modulus readings were made using a
Midwest Indwstrial Supply, Inc. Stilfness apd Modulus
Instrument (SAMITRON). The SAMITRON meassures in-

30 it soil stiffness hy measuring the stress imparted o the

surface and the resulting surface velocity #s o function of
time, Il o Poissor’s mtio is assumed and knowing the
SAMITRON's physical dimensions, shear and Younp,'s
Modulus can be expressed:

(S1iiTnessii 1 -Poisson's Ratio®}
010115855

where Pojsson’s Ruliv = (0,35

Young s Modulus (£ =

An uverage was taken {rom three mepsurements made on
cuch sample, The average of three readings wus reporled
Irom euch sumple with o 117% incresse in stifisess und
modulus when compored 1o the umreated locations. The
averiged dota is lisled below:
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DRAWING REFERENCE  STIFFNESS (MN/m) MODULUS (Mpa)
Unreated Gl 56 ELE
Untreated U2 4.l 5.9
Unuresied 03 38 56,3
Ticated 04 12,7 1oz
[reated 05 12.6 1093
Treated Uk 13,7 oz

Accordingly, it con be scen thal we hove provided a
unique and effective menns of dust eantrol and stabilization
using a chemical agent that provided unexpected resully
when lested.

Although the description above contains much specificily,
these should not be construed as limiting, the scope of the
invention but as merely providing illusirations of some of
the presently preferred embodiments of this invention. Vari-
ous cther embodiments and ramifientions are possible within
il's scope. For exnmple, several different types of substances
rich in polyclefins are availahle as drop-in replacemenis o
those 1ested, as well o5 numerous @ aliphatc and eyelic
organic compounds. The invention given as o method of seil
stabilization and dusl control also hos relmed applications as

4 soil remediation apent, recycled asphalt slabilizer, and 2

asphalt rejuvenator, and coal based or other synthetic tuel
additives.

Thus the scope of the invention should be derermiped by
the appended claims and their legal equivalents, rather than
by the examples given,

What is claimed is:

1. A compound for chemical soil stobilization and dust
control, the compownd consisting essentially oft

u binder consisting essentially of a sarboxylic acid, an

ester, or o thermoplastic polyolelin; and,

u synthetic isoalkme.

[

-
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2, The compound of cluim 1, wherein the binder is
carboxylic acid.

3. The compound of ¢laim 2, wherein the carboxylic acjd
is o [omy acid.

4. The compound of claim 2, wherein the compousd is
deveid ol electrolyes,

5. The compound of cloim 2 wherein the compound
comprises from 1 1o 09% by weight of the carboxylic acid.

6. The componnd of claim 2, whersin the compound
forther comprises an emnlsifier,

7. The compound of claim 2, wherein the synthetje
isoalkane is selected from a proup comprising: synthetic or
semi-synthetic hydroearbons.

8. The compound of claim 7 wherein the syathetic hydro-
carbone are selected from a proup produced from hydrotreat-
inp, hydrocracking, or hydroisomerization,

9. The compound of claim 7 wherein the synthetic isoal-
kene is selected from chemical group comprising: isouikanes
or branched iso-paratlins,

18. The eompound of claim 1. wherein the binder is a
thenmaplastic polyolelin,

11. The compound of claim 10, wherein the compourd
comprises from 1 10 Y9% by weight af the thermoplasiic
pelyalefin.

12. The compound of cluim 1 wherein e isoalkane has
a viscosity ol al least about 19 centistokes @520° C., and a
{lume poiot grester thun 130° C,

13. The componnd of claim 12 whersin the syntbetic
isall@ne is selected from chemical group comprising; jsoal-
kanes or branched iso-purafiins.

14. The compovnd of claim 1, wherein the compound
further comprises an emulsifier.

15. The compougd of claim 14, wherein the synthetic
isoulkane hos o flash point of 177° C,

o oW oW
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METHOD OF CHEMICAL SOIL
STABTLIZATION AND DUST CONTRROL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This npplicaiion is a continvation of U.5, patent applico-
fion Ser. No. (0/R6,456, filed on Jun. 29, 2001, naw
obandoned which is a cominuation-in-pan applicasion of
U.5. putent Ser. No, 09/606,497, filed Jun, 20, 2000, pow

abundoned.

BACKGROUND DOF THE INVENTION

1. Technical Field

This invention relotes 1o a method of soil stabilization and
dust control wilizing aliphatic and cyclic organic com-
pounds, specifically blends of resin acids, fatty acids and
their esters with solvents that act os plasticizers and carrers,

2. Buckground of Invention

Many methods of chemical dust and erosia contral, 2nd
soil stabilization have been utilized over the yeass, with
varions detrimental ellkcls on envirenment, heulth, and
safety and varying degrees of success. Traditionat products

used for dust conrsol and soil stabilizatien consist ol used or 2

reeycled oil, virgin oils, chlorides, Hgnins, und emulsifics-
nous made with low-grade potnoleum resins, asphali, oil,
and pitch

The usc ofused or reeyeled petroieum oils has long, been
employed as o dust comrol agent, In recent yeurs Jegislntion
by most states hus curtailed the use of these oils for dust
conirol becuuse oi cancerns wilh enviromment, hezlth, and
satliety, This legislativn hos spuwned an intenest in virpin vily,
some highly refined und very sofe. Ihe hiphly refined
products may contain low or no aromatics but are generally
cust prohibilive lor most upplications. In uddition, petrolewm
oils have limited value as dust suppressants and virtually no
vilue as soil stubilizers. They act as ponticle weighting
agents by the processes of adsorption or nbsarption and do
nod have uny significum cohesive aclion far soil sizhilization
and control of line dust.

Magnaesium choride, caleivm chloride, and sodium chlo-
ride used in solution or solid form aet as humectants when
added to soil. These products work well in areas of suliciem
moistre or require watering for humectnnis action, The
problems with these products are their solubility in water
and effects on ground water and plant 1ife, In addition, as
strong electrolytes they are highly comosive 1o metal equip-
muent,

Lignins have been employed as a Jow-cost means of dust
conlrol for several decades. Recently lignins have come
under considerable aitack by environmentsl, henlth, and
safcry organizations that have identitied dioxin angd dioxin
forming compounds in lignin. This problem i compeunded

by lignins solubility in water and it's ability 1o contaminare

ground waler Lignins also Lave o limited working life
becuuge they are water soluble they tend 1o be washed awiy
with rain, meiting snow, or ather moisture.

Many types of emulsions of 1all oil, petroleum resins, und
asphalts and eombinations can he rrepared ond hove heen
exhibited in prior an, Typically these products are emulsified
le redirce viscosity W sprayable lovels and to aid in pen-
elration of e produet jolo the soil. Ope of the prublems
created is Lhe use ol excess liquid, whicl is spraved oo the
ground and ean migrate info ground water, ln nddition,
cmulsions can alsw be severely dumuged by rain und mois-
Ture when the moistire event acenrs prior to the emulsion

=

p/

breukiog and Lhe uelive ingredieats curipg. When cured
properly these products produce a bound soil layer, which is
effective for duost conwol for short periods and under con-
ditions where there is lile mechanical disturbance,
Examples of 1]l oil pitch emulsions that produce these
resulis can he found in prier an. Doyle 1.5, Pa. No.
5,895,347 discloses chemically swhilized emulsions of 1}
oil piteh, hydrochlaric and steare acids, and emulsifiers in
waler where lemperatre and plf are controlled during
preparation. Additienally, Burch 1.8, Fai. No. 4,822,423
discloses an emulsion comprising 1all ofl pitel, rosin, eoul-
sifier, umd wuler.

SUMMARY OF THE INVENTION

Accordingly, several objects and advantages ol our inven-
tion are superor dust contre] and sail stabilization in arcas
of imense use, Improved air and water quality through
reduction of airborne pamiculates and soil erosion are
achieved with use of our chemica] sgemts farmulated (rom
sale aliphalic und cyclic organic compounds,

1 addition, our inveation hns severs] besefits uver (rudi-
tiona] chemical dust und erosion control, and soil stabifiza-
tion ogents, it can be applied neat or undiluted eliminating
the chances of collateral runoff, it renwins active over lang,
perivds of time requiring fewer muinlenunce upplicalivis, is
insoluble In water resisting roin and inelement weather
contains no electrolyles thus inbibits corosion.

A heterogeneous mixtre produced by blending aliphatic
or eyclic organic compounds with carboxylic ocids of
chemical siuclure R—COOH und applicd (o soils n »
monner 10 produce high levels of dust conirol aad soil
stabilization. The aliphatic and cyclic compounds act us
plasticizers und carriers [or she varboxylic acids. When
applied 1o soil the carrier provides u mechanism lor 1he
carboxylic acid w penetrne the soil and also ocis as o dust
suppressing weighling mgent, The plusticized carbuxy e
ueid provides u dumble, reworkable hinder that associnles
small paricolates while stabilizing soil and ugprepuate, The
chemicn] agent is monufsciured und applied using conven-
Viewal mixing and upplied using, conventiona} construetion
equipment. A rest perlbrated al a continuous casler area in a
steel mill produced 176% improvement o soil stifhess and
mudtlus us well demonstrable improvements in dus! con-
trol. Unireated 1est Incations are shown in F1G. 1, unirealed
(7.3 MN/m) (01), untreated (10.8 MN/m) (02), unirented
(9.9 MN/m) (03), vnireated (7.6 MN/m) (04), Trealed test
Incations are shown in FIG. 1, treated (17.4 MN/m) (05),
Trealed (21.1 MN/m) (06), treated (18.4 MN/m) (07), treated
(31.2 MN/m) (0B), treated (37.2 MN/n3) (09), ond 1rented
(22.2 MN/m) (0.

The present inventivn olso LOcompasses u helerogencous
mixture praduced by blending aliphatic nr cyclic organic
compounds with polyalefing of chemical structure C,Ha, or
R—C,,H,,, and applied 1 soils in a manner o produce high
levils ol dust enntrol and soi) stabilization, The aliphatic and
cyclic compounds act as plasticizers and carriers for Lhe
polyolefin 10 pesetrme the soil ond also acts as o dus
suppressing weighling ngent. The plasticized palyolefin pro-
vides o durable, reworkable binder tun sssociates small
particnlares while stabilizing soil and aggregote. The chemi-
cal augem is munulbtured und applied using convenlionu
mixing snd applied using conventional construction equip-
meat. A labormory 1est performed on compocted gruvel
prodoced 117% improvemennt in soil stillhess and muoduluy
us well as demossimble improvements in dust contral,
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Sl Turther vhjeets and sdvanlages will become upperent
from a consideration of the ensuing description and accom-
pauying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The prefierred embodiment of the invention, illustrative of
the best mode in which applicam contemplated applying the
principles of the invention, is set forth in the follawing
description wnd is shown in the drawings and is particularty
and distinetly painted out and set forh in the appended
claims.

F1G, 1 js a 1op view of a test plor from an application off
u prelerred embodimem of the present invention to stobilize
soil and conirol dust ul o siee] mill;

FIG. 2 is o purticks size distdbution curve fm o test
conducted according lo a preferred method of this invention;
and

FIG. 3 is a particle size distdbution corve trom a test
vonducted sccording W sn allernaie preferred method of this
invention.

DESCRIPTION OF 'THE FREFERRED
EMBODIMENTS

Description of First Embodiment

The invention described herein eoosists of aliphatic nad
cyclie organic compounds wiilized as plasticizers und carri-
ers 1hal are blended with materials composed primarily of
carboxylic acids and applied in a2 manner lo produce
improved levels of dust and erosion comro), and sail stabi-
lizution.

A novel and unexpected resull oceurs when curboxylic
acids are blended with aliphatic or cyclic crgunic plasticizers
and carriers, These blends are processed into either hetern-
geneous mixtures or emulsions that applied 1o soil, aggre-
gale, or mineral provide high levels of long lasting dust
eontro) and stahilization. The invention exhibits iremendous
moisture resistance, reworkability, working lite, while being
nuneerTosive wid nonhegirdous,

Aliphatic onganic compounds refers o solurated and
unsamurated hydrocorbons derived from petrolenm, caal. or
synthelic munufociuang includiog paraflins or alkanes, ole-
fins, alkenes, and alkadienes. Alcohols, ethers, aldehydes,
ketnnes, carhoxylie acids, and carbohydrates, The invention
is comprised 0-Y5% by weight of these compounds.

Cyclic orgonic compounds refer 1o alicyctic hydrocar-
bens, cyvloparulling, cyclooleling, cycloacelylenes, uromatic
hydrocarhons, heteroeyelies, and any combiautions of ali-
phatic and cyelic structures such ns lerpenes, amino acids.
proweing and nucleie acids. The javention is comprised
0-93% by weight of (hese compounds,

Carboxylic acid refers o uny suhstnce whose mujoar
constituents re saturated or unsaniraled Farty acids and their
esters derived from apimwl or vegetable fn or oil; und
vegetable derived resing or rowin acids, ] reprevenied
chemically R—COQMH. "Ihe invention is comprised 5-70%
by weight of these subsiances.

Plasticizer refers to organic compounds added 1o carboxy-
lic ueids Lo favilieale processing and increuse the Nexibility
and durability of the final product,

Corrier refers 10 any organic compounds in which car-
hoxylic acids are miscible in and serve as o vehicle to aid in
e dispersion and penetration of plastivized carboxylic
acidg into 1he soij,
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Heteropencous mixiures refor to mistures or sulutions
comprised of Iwe or mure substances, whether or nol they
ure uniformly dispersed.

Emulsions refer 1o mixtures of two or more immiscible
liquids held in suspension by small percentages of enmlsi-
fiers. Emmlsifiers can be protein or carbohydrate polymers or
leng-chained alechols and fatty ocids. The emulsicus can
either be ail-in-water or water-in-oil continuous phase mix-
tares,

Operation of First Embodiment

The invention is manufacrured using conventionzl mapu-
Ihemring equipment. Conventional mixers, emulsifiers, or
colloid mills are utilized to blend these components intn
siable heterogeneous mixers or emulsions.

Application of the chemical agent to the soil is also
occomplished by the use of conventional spray equipment,
The agent is gravity fed or pumped through hoges, spray
nazzles, or fixed sprayers ond evenly applied to the soil or
material to be reaied. Motor-praders, asphalt grinders. mix-
ers, pug mills. compaetors, rollers, and uiber conventional
construetion equipment may be ulilized to blend, o wride,
und compact slabilized base il desired.

Ounee: upplied the liquid penetmics ino the soil whare mwo
mechanisms for dust contral and siabilizaion contribule 1
the effeet. The lirw is o ponicle weighting und rding
mechanism achieved through the processes of wdsorption,
adherence of molecules to the surface of padicles and
absorplion, peneiration of (he substance inw the nner sie-
ture of the panicles.

The second mechanism is produced by (he pluslicized
higher polymeric earboxylic acids which act ay binders. The
fatty ucids and resins bind perticles into a tightly cohesive
buse when subjecied 1o compuctive Jorews, The plosticized
farty peids and resins remain active even through severe wet
wealher and mechunical disturhances from heavy wacked
vehieles and siecl-chained tires, Ouor invention Uisplays a
unique and unexpected ability to be recompacted inlo a
lightly colesive buse when disturbed. dramatically extend-
ing the working life of the chemicul HINT R

Examples of First Embodiment

EXAMPLE 1

This exnmple discloses a formuldtion for producing
heteropenecus mixture depicted in pur invention.

Consiinent Trade Nanw Monudicurer  Weight %5
L. Severely hydnitresied B Newtnl BT Pewo-Cinadu 2%
punliine hydrcarvins
2, Synowtic iso-ullunes DSY.65: Petro-Catindn J0%
1. Mixnure of long chain Tullex Wesrvaen 24
and tricyclic prganic Chenues)

acidg and estems of
sterube nnd Tty acide

The Tallex material is maimtained w 45135 degreey
centigrade and blendpd inte the remaining materials using,
conventional blending equipment or agitation.
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EXAMPLE 2

This exumple discloses o formulntion for producing an
smulbsion,

Cangtimcn Teude Wame Munufncnwer  Weight %
1. Keverely hylnsreued S0 Newmd HT Perro-Carcula 1%
prnulinne hydrosrbous
2. Synthetic iso-wlkanes DSF-G& Fewo-Canada 1%
J. Misture of long chein~ Tallex Wesrvice 1%
aise] wicyelic prgaoic Chiemicnl
dcids abd cafery of
siernls and fatry ncids -
4, Wuler LEL
5. lignosuifonte Indulin SAL  Wesnvaeo 1%
Chemical
Plurcnic F6§  BASF %%

G, polyaxypropylens

The Tallex material is mointoined at 45-135 degrees
centigrade and blended into the remaining materinls using
conventiona] high shear mixers, mixer/emulsifiers, colloid
mill, or ulber suitable mixing equipment.

Test ol First Embodimen(

A 5.000 square meter test plot was prepared o test the
ellecliveness of the invention as a dust control agent and soil
stabilizer. & severe test in an intensely utilized area was
required. A slug reclamation area in the conlinuous caster
process ol o lurge Cleveland, Chio steel mill was chosen for
lhe Lest. The plot selected operates 24 hours/day, 5-7 days/
week and averages over 100 vehicle passes per day with the
majurity of vehieles lunge pol huulers, froni-end loaders with
stes]-choined fires, and traclor-imilers,

Various trestments hod been utilized in this area in the
pas1 including watering, chlorides. and asphalt =mulsions
with lHimiled success, Applicativns of these chemics) upents
were typically 1-2 times daily for dust control. Historical
upplications raes for 60% solids asphalt emulsions unged
butween 0015-0.40 liters/square muter daily.

Initial vhservations of the surface prior 1o testing reveajed
u slag covered rond comprised of malerin] reseinbling moan
dust. A particle size annlysis performed on the muerinl per
ASTM C136 indicated the material consisted o' 25% silt and
clay, 62% sand, and 13% gravel. Graph 1 below shows 1he
particie size distribution curve for the material tested.

The test plot was treated with the material disclosed i
Example 1 over o six-week period. Three applications over
the six week period were made using i conventionn) spruy
rruck wilh a computerized spmy output ot on application role
of 0.3 liters/square meter each spplication,

Examination of the nrea indicated our inveation prvided
a higher level pf dust control uging less than 25% of the
volume ol sctive product previousty reguired. In addition 10
visual observations, soil stifthess and modulus readings
were made using a Midwesi Indusirial Supply, Tne, Stiffness
and Modulus lastument (SAMITRON), The SAMITRON
messures in-situ soi) stifiness by measuring the swess
imparted 1o the surface and the resiting surface velocity as
it function of tme. If o Puisson's ratio is essumed and
knowing the SAMITRON"s physical dimensions, shear and
Yoong's Modulos can be expressed:

ta
th

15

3

55

o
o

1S5UITness() ~ Poissony Rakio®)
01011353

where Paisson’s Robe = .33

Wkl

Young's £ =

Six measurements were mode s trealed Jocolions within
the lest plol with four unireated meusurements made jusy
outside Lhe est plot lo provide control dala, The untreated
locutions vulside the test plol were selected in the sume
general vehicie path 1 wisume equivalemt wallie condilions.
The averuge of ihree readings was reported from each site
with # 176% inercuse in stiffness and modolus when come-
pared o the untremed locations. The averaged datn with
locations and druwing references nre listed below:

DRAWING

REFERENCE STIFFNESS (MM/m) MODULUS (Mpn)
Untreared 01 7.3 3.7
Untreated 02 OB V1.6
Untreated 03 o9 860
Untreared (4 7.6 65.7
‘Freated G5 174 13t
Trested Ul 1.l iy
Tremed 07 184 153
Trewed 08 nz 2.4
Treated 09 32 Jjal
Treated 10 na 1928

Description of’ Second Embodiment

The invention described herein consists of aliphatic and
cyeliv ungunic compounds ulilized as plasticizers und curri-
ers thal are blended with matedals composed primuorily of
thennophastic palyoletin compaunds and applied in & man-
acr {o prduce improved Jevels of dust end cruston control,
and sail siabilizathon,

A novel und unexpeeied regull veeurs when polvolelin
componnds we blended wilh aliphatic or cyclic arganie
plosticizers and carriers, These blends are processed into
cither heterogencous mixnures or cmulsions that applicd 10
soil, aggregate, or mineral provide high levels of long Iasting
dust contro} and stabilization, The invention exhibils tre-
mendous mojstire resistance, reworknbility, working life,
while being noncomosive and nonliazardous.

Aliphetic omganic’ compounds refors to seturaled and
unssturated hydrocarbons derived from petroleum, ceal, ar
synthetic manvfaciuring including paratfins or alkanes, ole-
fins, alkenes, and alkadienes. Alcohols, aihers, aldeliydes,
ketones, carboxylic ucids, and carbohydrates. The invention
is comprised 0-95% by weight of these compaunds.

Cyclic organic compounds refer 1o alicyelic hydrocur-
bons, cycloparaifius, cycloolefing, cycloacetylenes, nromatic
hydrocarbaus, beterocyciics, and any combinations of ali-
phatic and eyclic struciures such as terpenes, aminn acids,
protelus and nocleic seids. lhe invention is comprised
0-85% by weight of these compounds.

Thermoplasiic polyolsfin compound refers 1o any sub-
stance derived from oleflns with chemical structure C.H,, or
R——C.,H,,,, including polyethylene, polypropylene, poly-
butenes, polyisobutylenes. polyisoprene, and teir copoly-
mers. The invention is comprised of 2-90% by weight of
these suhstanees,
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Plasticizer refirs 1o orgunic compounds added 1o poly-
alelin compounds o facililate processing and increase the
Hexibility and durability of the final product.

Carrjer refers 1o any orguaic compounds in which poly-
nlefin compounds are miscible in and serve as a vehicle to
aid in the dispersion and penetration of plasticized polycle-
fin into he soil,

|leterngenenus mixtures refer to mixtures or solutions
comprised ol two or more substances, whether or not they
are uniformly dispersed.

Emulsions refer to mixtures of two or more immiscible
liquids held in suspensicn by small percentages of emulsi-
fiers. Emulsifiers can be protein or enrbohydrite polymers ar
leng-chained aleohols and famy acids. The emulsions can
either be oil-in-water or waler-in-oil continuous phose mix-
lires,

QOperation of the Second Embodiment

The ioventian is manuflictured using conventional mant-
lacturing equipment. Conventional mixers, emuigifiers, or
colioid mills are utilized 10 blend thess components into
slable heleroyeneous mixers or emulsions,

Applicatjon of the chemical agenr (o the soil is also 3

accomplished by the use of conventionul spriy equipmenl,
The agent is gravity fed or pumped through hoses, spray
nozzles, or tixed sprayers and evealy applied io the s0il or
material lo be wested, Molor-graders, osphalt grinders, mix-
ers, pug mills, compactars, rollers, and other corventional
canstruction equipment may be utilized to blend, set grade,
and compact stobilized base il desired,

Onceapplied, the liquid penetrates into the soil where two
mechanisms for dust control and stabilization contribute 1o
the eflect. The Hrsl is a particle weighting and londing
mechanism achieved through the processes of absorption,
adberence of molecules to the surface of paricles and
ubsorption, penelration of the subsiunce into the inner sirue-
rure of the particles.

The secand mechanism is produced by the plasticized
higher polymeric polyolefin compounds which act as bind-
ers. The Lhermoplastic polyolefin compounds bind particles
inta o Lighlly eobesive base when subjecied 1o compuclive
Jorees. The plasricized polyolefin compounds remain qctive
even through severe wet weather and mechanical distur-
bances [rom heavy tracked vehivkes und steel-chained tires.
Our invention displays o unique and unexpected abiliry o be
recompacted into a tightly cohesive base when disturbed,
drumatically extending the working life of the chemicul
agents,

EXAMPLE 3

This exammple discloses a farnulntior for predusing a
beterogensous mixlure as disclosed in owr invemion,

Constiment Trade Name Manufacturer  Weight %

1. Synthetic iso-slkanes  DSF-63 Perro-Cunads 67%

2. Polyisabutylene TPC 195 Texas Petro- 3%
Chemmeal

The TPC 195 material is mointained ot 45-135 degrees
centigrude snd blended ino the remaining meterials using
conventional blending equipnient or agitation.
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EXAMPLE 4

This example discloses a fornmtmion for producing un
emulsion,

Constinent Trade Name Manufsetorer  Weipht %4
1. Synticliv iso-alknex  1SF-65 Petro-Coanady. | 5%
2. Pulyolefin TPC 195 Texn Petro- 15%
Chenical
3. Water 58%
4, Low hydroplile- NP L5 Chernux ER
lipoplile balance
surlicinnt
3. High hyrophife- Mebd R-91-8  Tonah i
lipnphile buiance
surfactan

The TPC 195 matcrial is maimnined ot 45135 deprees
centigrade and blended intn the remaining, muteriuls using
conventionul high shewr mixers, mixerfemulsiiers, colloid
mill, or ather suituble mixing cquipment,

Test of Second Embodiment

Molded samples were constructed uslag standard CBR
(Culilomia Bearing Ratio) malds using grave] tiken from an
aircraft repwoy from the Norhwest Territories in Cenada,
Three contro] somples were made and compacted without
the use of a s1obilizing agent and lested. Allernatively, e
satniples were prepared using the material prepared os speci-
fied in Example 1 ahave, .

A paricle size analysis performed on the mateda) per
ASTM C136 indicated the materin] consisted of 3% silt and
clay, 29% sand, and 68% gravel. F1G. 3 shows the particle
size distribution curve for the material 1ested.

‘the control samples test mold were prepared by com-
pacting 10 kilograms of gpravel ino the standard !5.24
centimeter dinmeter CBR molds using an automatic com-
pacior o tuee [ifts and 56 blows per iifi. The (reansd
samples were coms(ructed in the sume munor with the
nddition of 100 cubic centimeters of soil stabilizer prepared
as described in Example 1, .

Soil slifiness and muduius resdings were made using a
Midwest Industrial Supply, Inc. Sliffness and Modulus
nstrument (SAMITRON). The SAMITRON micusures in-
silu soil stilfness by mewsuring the stress imparied 1o the
surluce and the resuling surfice velncity as a funelion of
ime, Mo Poisson's mtiv is sssumed and knowing the
SAMITRON's physical dimensions, shear und Young's
Muodulus can be expressed:

o \Stilfnessil| — Poisson’s Ratio®s
0. LN 1555

wheix Poicson's Ratio = .35

Young's LE)

An average was taken from three meosurements imade on
each samiple. The average of three resdings was repaned
from each sample with a 117% increase in stiffbess and
modulus when compared to the untreated locations. 'T'he
averaged data is listed below:
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[AWING

REFERENCE STIFFNESS (MMN/m) MORULUS (Mpa)
Lintrented U1 A6 44.6
Unkreated 02 - i) 529
Unuented 03 58 503
Treated 04 127 o2
Treoled 05 120 1683
‘Treaied U6 127 ez

Accordingly, it can be seen thal we have provided a
unique and effective means of dust conir] acd stabilizalion
using a chemical agent that provided unexpected results
when tested.

Although the description above contaitis much specificity,
these should not be constued us Kmitog the scope of the
invention bt us merely providing illustmtions ol some of
the presently preterred embodiments of this invention. Vari-
ous other embodiments and ramificulions are passible within
ils seope. For example, severs] dillerent lypes of substuncesy
rich in polyalefins are available us drop-in replacements 10
those tesied, s well as numerous a ofiphatic and eyelic
organic compounds, The invention given us a method ol soil
s1abilizaiion and dust control also has related applications as
4 soil remediation agent, recycled asphalt stabilizer, and
asplult rejuvenaior, and conl based or other synthetic fuel
addiives.

Thus the scope of the invention shouid be derermined by
the appeirded claims and their Jepal equivalents, rather theg
by the examples given.

Whar is claimed is:

1. A method for providing at least one of stabilization and
dust control 1o 4 purticulatle surluee soif, the method com-
prising:

applying to and allowing 1o penetrale the surface soil a

cumposition consisliny, essentially ol

{2} a binder consisring essentially of a carboxylic acid,
un ester, or o thermoplustic polyclefin; and,

(b) a synthetic isoalkane,

2, The method of claim 1, where the composition is
devoid of electrolyies.

3. The method of claim 1, where said compositon is
upplivd nent to the surfaee soil,

4. The method of cluim 1. where the binder is a thermo-
nlastic polyniefin.

5. The method vl cleim 4, where the composifion com-
prises from 2 10 90% by weight of the thermuopiastic poly.
ulelin,

6. The muthud of claim 1. where the binder is o carboxylic
acid.

7. The method ol claim 6. where the carboxylic acid is o
larty acid.
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8. The method of cluim 6, where the composilion com-
prises from 5 to 70% hy weight of the carboxylic acid,

9. A methed for providing at Jeast one of stabilization and
dust control to 2 particulate surface soil, the method ecm-
prising 1he siep off

applying to and allowing 1o penewrate 1he surface soil a
composilion consisting essentially of
(a) a binder consisting essentially of a carboxyiic acid,

an esler, or A thermoplastic patyolafin;
{(b) a synthetic isoalkune; und,
(¢} an enwisificr.

10. A process for m least one of reducing erosion and
controlling dust in surface soil, the process comprising:

[a) applying to said surface soil a composilion comprdsing,
two orpanic materials and allowing the camposition w
penctrate and weight discrele portions of the surface
soil, where the composition cansisis essentiatly of (a) a
binder consisting essenially of u carboxylic acid, an
ester, or a thermeplustic polyolefin und (b) a plasticizer
consisting essentially ol a synthetic isnaflcane: and

allowing at lenst goe materiu in the compasition o fomm
2 binder in which partions of the surface soil ars
associaled, 50 us 10 provide a treated surfiee soil.

H. The process ol claim 10, where soid surlice soil
comprises ol least one ol din, slag, sand, gravel, mineral, and
upprepale.

12. The process of claim 10, where said weighting is
achieved by at least one of adsarption and absarption ol said
blend to said discrete portions of said surtace soil.

13. The process of claim 10, where said surluce scil
exhibils af least 4 100% increase in stilliess and Young's
modulus after being treated,

14. The process of claim 10, where the composition
comprises 2 1o 90% by weighi ol the polyolefin.

- 15. A process lor ot least one ol reducing crosion and
controlling dust in surface soil, the process comprising;

(a) upplying lu said surlace suil 0 composition und ulfow-
ng the composition o penewrale und weight discrele
portions of the surface soil, where the composition
coasists essentially of (o) v binder consistiog essentially
of a carboxylic acid, an ester, or a thermoplestic paly-
olefin (b) o plasricizer consisting essentially of « sy I-
thetie jsoatkune and (o) o long chuin carboxylic ucid or
ester; and, .

(b} allowing av least one material in the campasition to
form o binder in which portions oi the surlace soil are
associaled, so as to provide a treated surface soil.

16. The provess ol clubm 15, where the e position

camprises from 5 i 70% by weight of the curhoxylie acid
ur gslen
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BROUSE MCDOWELL

A LEGAL FROFESSIONAL ASSOCIATION

388 5. Main Street

John M, Skeriotis b
Ao “ﬁyg;r'fl‘l’:e com iTcI::ns.GgH 34311-4407
Jskeriotls - Office: 330.535.5711
Fax: 330,253,860t
1001 Lakeside Avenue
Suite 1600

Cleveland, OH 441174-1151

Office: 216.830.6830
Fax: 216.830.6807

June 8, 2006 : www, brouse.com

Douglas H. Allsworth, Esq.
Kutak Rock LLP

Suite 300

8601 North Scottsdale Rd.
Scottsdale, AZ 85253-2742

Re:  Upcoming Issuance of U.S. Patents Directed Toward
Chemical Soil Stabilization and Dust Control
Qur Ref No.: 21786.27486

Dear Mr. Allswortl:

ASs you know, we represent Midwest Industrial Supply, Inc. (“Midwest™) with respect to
its intellectual property matters.

Midwest is a leading manufacturer and distributor of dust stabilization and suppressant
materials. Midwest’s product line includes a stabilization material that includes an emulsion of
aliphatic and cyclic organic compounds with carboxylic acids and polyolefins. Additionally,
Midwest has invented and developed a method of applying its materials to maximize their
stabilizing and suppressing effects. Since significant sums of money were spent researching and
developing these and other breakthroughs, Midwest has filed numerous patent applications 1o
protect its technology. We have recently received a Notice of Allowance for two of these
pending patent applications, namely, Publication Nos. 2004/0234682 and 2005/0124527
(collectively the “Applications™), and we expect to receive the actual patent numbers themselves

at any moment.

Your client, Soilworks, LLC (“Soilworks”) also offers products for soil stabilization and
dust suppression, one of which is marketed under the trade name Durasoil®. According to the
Durasoil website, Durasoil is listed as being an “Ultra-Pure Synthetic Organic Dust Control
Agent.” From reviewing the available public information, which includes your MSDS sheet, we
feel that at least some of the claims in the two patent applications cited above could potentially
affect your client’s ability to make, use and sell Durasoil in the future.




‘Douglas H. Allsworth, Esq.

June 8,2006 A LEGAL FUFES!IDAL ASSDEIAT'ION
Page 2

We are hopeful we can resolve the issues regarding your client’s sales of Durasoil in
view of our two pending patent applications. While no legal actions are contemplated by
Midwest at this time, we ask you to kindly review the claims in the Applications, which are
enclosed herewith, as a first step toward entering into a good-faith resolution of the outstanding

issues,

I look forward to discussing these issues with you in the near future, and coming to an
amicable resolution. As always, please feel free to call me if you would like to discuss this

matter fitther.

Very truly yours,

BROUSE MCDOWELL

Ttn M. SKeaivits

John M. Skeriotis

JMS/DJF/dmj/cin
£47346.1
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July 27, 2006

Mr. Donald Dunavant, President
Polar SupIEIy Company, Inc

300 E. 54™ Street

Anchorage, Ak 99518-1230

Dear Mr, Dunavant,

This letter is meant to apprise you of a recent development at Midwest Industrial Supply,
Inc. Midwest invented the category of synthetic arganic dust control agents, more
commonly known as EK35® and EnviroKleen®. Recently, the United States Patent and
Trademark Office awarded Midwest United States Patent No. 7,074,266,

There are a number of imitators that claim to be synthetic organic dust control agents;
however, none of those competitors can have the formulation or method as that of
EK35® or EnviroKleen®. The granting of the U.S. Patent now allows Midwest to pursue
those who make, use, sell, offer for sale and / or import knock-off or imitators of EK35®
or EnviroKleen®, :

We have appraised Soilworks LLC, 681 N Monterey Street, Gilbert Az 85233 of this
patent and to date we have not received a substantive response. As you may or may not
be aware, U.S. Patent law requires that a response be received by the patent owner
when someone has been accused of infringement.

Attached please find U.S. Patent No. 7,074,266. It is our full expectation that this and
several more patents will enable us to protect our intellectual property in the
marketplace.

If you have any questions, please feel free to telephone me regarding the above.
Sincerely,

Midwest Industrial Supply, Inc.

A

Robert Vitale
President

Cc: John Skeriotis
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July 27, 2006

Mr. David Shooner, Sales Manager
Polar Sup[Ely Company, inc

300 E. 54" Street

Anchorage, Ak 99518-1230

Dear Mr. Shooner,

This letter is meant to apprise you of a recent development at Midwest Industrial Supply,
Inc. Midwest invented the category of synthetic organic dust control agents, more
commonly known as EK35® and EnviroKleen®. Recently, the United States Patent and
Trademark Office awarded Midwest United States Patent No. 7,074,2686.

There are a number of imitators that claim to be synthetic organic dust control agents;
however, none of those competitors can have the formulation or method as that of
EK35® or EnviroKleen®. The granting of the U.S. Patent now allows Midwest to pursue
those who make, use, sell, offer for sale and / or import knock-off or imitators of EK35®
or EnviroKleen®,

We have appraised Soilworks LLC, 681 N Monterey Street, Gilbert Az 85233 of this
patent and to date we have not received a substantive response. As you may or may not
be aware, U.S. Patent law requires that a response be received by the patent owner
when someone has been accused of infringement.

Attached please find U.S. Patent No. 7,074,266. It is our full expectation that this and
several more patents will enable us to protect our intellectual property in the
marketplace,

If you have any questions, please feel free to telephone me regarding the above.
Sincerely,

Midwest Industrial Supply, Inc.

itte

Robent Vitale
President

Cc: John Skeriotis




