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whemwsh3of U.S. Provisional Application No. PCT/US2007/025100

60/ 898, 350, filed 30 January 2007. BACKGROUND [ 0002]
This section is intended to introduce various aspects
of the art, which may be associated with exenpl ary
enbodi ments of the present techniques. This discussion
is believed to assist in providing a framework to
facilitate a better understanding of_particular
aspects of the prE!& N&maﬁéAﬂlfo‘l\ﬁTﬁgly it
shoul d be understood that this section should be read
in this light, and not necessarily as adm ssions of
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| prerfpemealv for | ralrherousr yesarst aCOt:d:ergomlly, oil or fuel is released onto the
surface of a body of water. This is generally referred to as an “oil spill.” When

such an event occurs, the oil spill is evaluated and in many cases cleaned up.
The accidental release of oil or other hydrocarbons in the marine environment
poses a significant threat to offshore, near-shore, and coastal areas. In many

cases, immediate action may limit the extent of environmental impact.

[0004] One method of cleaning up the oil spill is by dispérsing the oil
into the water column below the surface to prevent the oil from washing up on
shore where it may cause severe environmental damage. Liquid chemical
treating agents (e.g., chemical dispersants) are generally used in such
methods. Chemical dispersants are typically sprayed over the surface of an
oil spill to reduce the interfacial tension between the oil and water and to allow
wave action to break the oil spill into very small oil droplets. These small oil

droplets disperse the oil into the water column. However, once the liquid



di spersing the oil. Hence, if the small droplets m ss
the oil spill, even by a snmall distance, they will be
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[0006] Another limitation of conventional dispersants is related to their
delivery methods via boat or airplane. In these delivery methods, the
dispersants are sprayed onto an oil spill as small 0.4 to 0.7 um droplets
because larger droplets tend to penetrate the oil spill. These small droplets,
particularly when sprayed from aircraft, are expected to have significant

losses due to overspray.

[0007] A related problem is that conventional chemical dispersants are
clear and cannot be seen on the water or oil spill from an airplane. Thus,
responders applying the dispersant may not know how well the dispersant
covered the slick resulting in spraying a previously treated area or failing to
treat an area. Currently these application problems are somewhat addressed

by flying low (e.g. about 100 feet) over an oil spill during application.



by flying low (e.g. about 100 feet) over an oil spill
during application.[0008] Conventional dispersants are
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[0011] Another approach is disclosed in U.S. Pat. No. 4,560,482. This
method utilizes a viscous, sticky, gel-like solvent that allows contact of the
surfactants with the oil spill for a longer time interval to improve the likelihood
that the oil will be dispersed into the water. However, this reference fails to

teach low density, droplet size, or visibility of the viscous dispersant liquid.

[0012] U.S. Pat. No. 4,197,197 discloses an oil dispersant utilizing a
water-soluble polymer and eliminating the hydrocarbon solvent from the
formulation. However, this reference fails to teach low density, droplet size, or

visibility of the dispersant.

[0013] Further, another approach is disclosed in PCT Patent
Publication No. WO2005/115603. This reference teaches the use of solid

particles including a matrix component and an effective amount of a



[0013] Further, another approach is disclosed in PCT
Pat ent Publication No. WO2005/1 15603. This reference
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conmponent and an effective agpgunt of adispersant
conmponent. The solid particles are distributed over
the surface of an oil spill and the solid matrix
conmponent di ssolves to rel ease the surfactant into the
Qiléper-srﬁﬁt GﬁhbbﬁeﬁPWWﬁé%ﬂld'ﬁarﬁé@Q@?é|d|§lr|8[i€éod@\?ér t'F\@tsurface of
tend to_rol vi scous oi | [0014] M crobubbl es
teaveil §9élram¢é‘w sﬁlldjmaérlg@ﬁmqmnt alasaivlasgmt nedgase the surfactant

RBbYoif A% BEARR Snioridntin 6BopRNE L ddEs Ap finsbidat off of

iviscdueidilsdi spersant fornul ati on. [0015] Accordingly,
the need exists for a nore efficient di spersant t hat
ersistent, visible when delivered duri

JBP 4 ng od\éroa@b%bleﬁs AMSPEEBelsed in aaejefgqmwpétaétermg their
%Shﬁ Vefifse gﬂalhers Sp @rs 1%2701 3504?%5@9 id Rb teaching or

I'cien | Spersa
issiggestien to Sw/nma‘btﬂléblé\ﬁ\/i[ﬁl‘ﬂ'bmls[p@@ézﬁit formolation.
enbodi ment, an oil spill treatment agent is disclosed.
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about 0.80 grans pelSUMMARYIGF INVENTION 1.02 grans
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the viscous dispersant liquid may be cohesive and persistent and include a

viscosifying agent, which may be microballoons. The viscous dispersant
liquid may have a density between about 0.80 grams per milliliter and about
1.02 grams per milliliter, an HLB of between about 9.0 and about 12.0, and a
viscosity of between about 1,000 centipoise and about 6,000 centipoise.

[0017] In particular, the oil spill treatment agent may consist essentially
of 3-13 weight percent sorbitan monooleate, 5-15 weight percent
polyoxyethylene sorbitan monooleate, 30-50 weight percent polyoxyethylene
sorbitan trioleate, 20-40 weight percent alkali metal salt of a dioctyl
sulfosuccinate, 5-15 weight percent hydrocarbon or alcohol solvent, and 1-3

weight percent microballoons.



sorbitan trioleate, 20-40 wei ght percent alkali neta
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[Royigingnar viscAue disRRrgaAt liawidi nheseisthe vissonRi ¢iseersant liquid
Jh&IBHES FicPoballoons or gas bubbles: and contacting the oil on the body of
water with the viscous dispersant liquid to disperse at least a portion of the oil.
The method of contacting the oil may include spraying the viscous dispersant
liquid through a nozzle in droplets greater than about 0.7 millimeters in
diameter to about 0.5 centimeters in diameter. The viscous dispersant liquid
may be sprayed from a height of over about 100 feet above the surface of the

body of water.

[0021] A fifth embodiment of the present techniques discloses a
method of manufacturing an oil spill treating agent. The method comprises
mixing selected ingredients to form a viscous dispersant liquid formulated to
disperse oil floating on the surface of a body of water, wherein the viscous

dispersant liquid is opaque and floats on water.



met hod of manufacturing an oil spill treating agent.
The nmet hod conprises m xing selected ingredients to
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[0025] In one or more of the specific embodiments of the present
techniques, the viscous dispersant paste includes a mixture of different

chemical surfactants.

[0026] In one or more of the specific embodiments of the present
techniques, the dispersant component includes (a) sorbitan monooleate, (b)
polyoxyethylene sorbitan monooleate, (c) polyoxyethylene sorbitan trioleate
and (d) alkali metal salt of a dioctyl sulfosuccinate.

[0027] In one or more of the specific embodiments of the present
techniques, the dispersant component may include: (a) sorbitan monooleate
(from 3 to 13 wt%), (b) polyoxyethylene sorbitan monooleate (from 5 to 15
wt%), (c) polyoxyethylene sorbitan trioleate (from 30 to 50 wt%) and (d) alkali
metal salt of a dioctyl sulfosuccinate (from 20 to 40 wt%).



and (d) alkali netal salt of a dioctyl sulfosuccinate.
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C tilizing
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of0030p! i cat FK». of @s | Aguiekeoiplagpi flaw dichpdr sefntoryemethod  of
[0033La§lt:IGs 4A- 4C ar.e exeng‘ é fkl ustratlgqhof t he
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[0034] FIGs. 5A-5B are exenplary illustrations of the
efoogdy of aFlGapiig am éxémpldry diospensardf aaenietMbef treating an
contacted with hig vi scous, oi|l; and [0035] FIG 6
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lioddef Oof tPRSPr®SfNtan exemplary embodiment of one method of

application of a liquid oil spill dispersant agent;

[0033] FIGs. 4A-4C are exemplary illustrations of the desired effect of a

liquid oil spill dispersant agent;

[0034] FIGs. 5A-5B are exemplary illustrations of the effect of a liquid

oil spill dispersant agent when contacted with highly viscous oil, and

[0035] FIG. 6 is an exemplary chart illustrating the results of a
dispersion test of one embodiment of the dispersant liquid of the present
invention.

DETAILED DESCRIPTION
[0036] In the following detailed description section, the specific

embodiments of the present techniques are described in connection with

preferred embodiments. However, to the extent that the following description
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the oil, wherein the viscous dispersant liquid may be applied in relatively large

droplets (e.g. about 0.5 centimeters in diameter).

[0038] The term “oil spill treating agent” includes any known substance
for treating oil spills, including dispersants, detergents, herding agents, and
other chemicals. The term “dispersant’ means any material regarded as a
dispersant by persons skilled in the art of oil spill dispersion, and includes any
material (solid, liquid, or mixture) that is capable of causing oil, including
particularly a crude oil or a refined oil, to begin dispersing into the water
column upon making contact with that oil, or shortly after making such
contact. When oil is located at or near the surface of a body of water, e.g., as
part of an oil spill or slick, a preferred dispersant is one that is capable of
breaking up the oil on or near the surface of the body of water, causing the oil
to form droplets and to disperse down into the water column where natural

forces can degrade the oil droplets. Unless stated otherwise, any material



di spersant by persons skilled in the art of oil spill
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surfactants an I'n"accordarice with
the present techniques, the viscous
[0041] In accordance with the present techniques, the viscous

dispersant mixture may have a density from about 0.8 grams per milliliter
(g/ml) to about 1.1 g/ml and the viscosifying agent has a density from about
0.00015 g/ml to about 0.8 g/ml such that, when combined to form the viscous
dispersant liquid of the present techniques, the density preferably falls in the
range of about 0.75 g/ml to about 1.0 g/ml.

[0042] The term “viscosifying agent” refers to any gas, solid, or liquid
that increases the viscosity of a liquid mixture. More specifically, the
viscosifying agent increases the viscosity of a dispersant mixture such as the
mixtures disclosed herein. Preferably, the viscosifying agent may increase
the viscosity of the dispersant mixture from about 100 to over about 1,000

centipoise (Cp), although the dispersant mixture may have a viscosity from



di spersant m xture may have a density from about 0.8
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sold by 3M (M nnesota M ni ng_and Manuf acturi ng
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g/ml, or about 0.55 g/ml, or about 0.60 g/ml. Preferably, the average particle
size of the individual microballoons incorporated into a viscous dispersant
liquid is about 100 microns or less; or about 150 microns or less; or about 200
microns or less. Advantageously, the microballoons have a bulk density lower
than the density of the remaining portion of the viscous dispersant liquid.
Hence, the addition of microballoons to the dispersant mixture lowers the
density of the dispersant or viscous dispersant liquid to the desired level, such
as, for example, below the density of the water being treated, which may have
a density of about 1.0 or 1.03 g/ml.

[0044] In one or more specific embodiments of the present techniques,
the dispersant mixture or component may include any chemical dispersant

that is capable of dispersing oil when applied alone or in combination with
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The
FHERETSAB 6PMPRBSE! [Satnn Pt thedispersagt chennieals in COREXIT® 9500
BepYRERIT 3487 W\BRIRY bl EhadMobiM®orp. and sold by NALCO

Chemical Company. At least one formulation of those products is composed
of about 9.7 weight percent (wt%) SPAN 80 (sorbitan monooleate); about 19.4
wt% TWEEN 80 (polyoxyethylene sorbitan monooleate); about 28.6 wt%
TWEEN 85 (polyoxyethylene sorbitan trioleate), and about 42.3 wt% Aerosol
OT (aqueous sodium dioctyl sulfosuccinate). More broadly, an exemplary
useful dispersant mixture may include: (a) sorbitan monooleate (from about 5
to 15 wt%), (b) polyoxyethylene sorbitan monooletae (from about 15 to 25
wt%), (c) polyoxyethylene sorbitan trioletae (from about 20 to 40 wt%) and (d)
sodium dioctyl sulfosuccinate (from about 25 to 50 wt%). More narrowly, a
dispersant mixture may include: (a) sorbitan monooleate (about 10 wt%), (b)

polyoxyethylene sorbitan monooletae (about 20 wt%), (c) polyoxyethylene



chem cal fornulas of the dispersants, are hereby
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[0048] FIG. 2 shows an exemplary flow chart 200 of one embodiment
of a method of treating an oil spill utilizing the oil spill treating agent product of
the process of FIG. 1 or other embodiment of the present techniques. As
such, FIG. 2 may be best understood by concurrently viewing FIG. 1. The
chart 200 shows loading the viscous dispersant liquid onto a vehicle 204,
transporting the vehicle to an oil spill 206, and applying the viscous dispersant
liquid to the oil spill 208. The oil spill is visually inspected 210 either
concurrently or just after the application step 208 and if there is sufficient
treatment 212 the operation is done 214; if not, the application 208 and

inspection steps 210 are repeated until the treatment is sufficient.



occur immedi ately after the m xing of step 104, or may
not occur for several hours, days, weeks, or nore
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dechRiguginuf act uri ng process 100 occurs al most
simul taneously with the application step 208 of the

BB, PERSE 5 400y A EhRlod BIEHIAR of e acton of o
spill dispersants, such as the viscous dispersant liquid of the process of FIG.
1. In FIG. 4A, the oil spill 406 is floating on the surface of the water 404 and
the dispersant 408 is falling in droplets. In FIG. 4B, the dispersants 408 mix
and react with the oil spill 406, causing the oil to separate into droplets when
agitated by waves. In FIG. 4C, oil droplets 410 form and pass into the water

404 column because of turbulent mixing.

[0052] The action of oil spill dispersants as shown in FIGs. 4A-4C are
largely dependant upon the balance of various surfactants, solvents and other
agents. For example, conventional oil spill dispersant formulations contain
one or more surface-active agents (surfactants) and one or more solvents.
Most surfactants are molecules that contain both oleophilic and hydrophilic
groups. This structure causes surfactant molecules to diffuse to an oil-water

or oil-air interface. Once located at an interface, the surfactants either reduce
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temperature reduction from contact with cold water. As a result, the window

of opportunity for dispersant usage can be limited to a certain period of time.
For arctic climates, the viscosity of many oils can increase too quickly for
dispersants to be effective. When oils lose the lighter components, they also
tend to become nearly neutrally buoyant in the water. That is, the oil floats
with a significant amount of the slick below the surface. This allows waves to
wash over the oil surface more readily than more positively buoyant oils. If
the dispersant is too light, it may not contact the viscous oil sufficiently and if it
is too hydrophilic, it may become water wet upon water contact which will

prevent it from contacting and dispersing the oil.

[0056) Some embodiments of the present invention include a viscous

dispersant liquid having a gel or paste-like consistency that is cohesive,



[0053] The solvents in conventional dispersants
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time sufficient to treat the oil spill. These features may help alleviate or
eliminate an issue called “overspray” in which dispersant droplets are blown
off target and hit open water. Also this feature will help insure that treated
areas are not unnecessarily re-sprayed because an operator cannot see the

dispersant on the body of water below.

[0057] Beneficially, the present techniques may enhance the process
by utilizing effective surfactants with little or no carrier solvent. In addition, the
cohesive, persistent, visible, and buoyant nature of the dispersant of the
present techniques may be enhanced by mixing tiny microballoons, gas
bubbles, or a low density solid with the surfactants. The microbailoons

preferably have a particle size range of about 25 micrometers to about 90
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seimprise adtreastdoné ayrfadtent formulated to disperse oil in water. Such
surfactants may include, but are not limited to: (a) a sorbitan monoester of
a Cy — Cy aliphatic monocarboxylic acid (e.g., Span 80), (b) a
polyoxyethylene glycol sorbitan monooleate of a Cip — Cy aliphatic
monocarboxylic acid (e.g., Tween 80), (c) a polyoxyethylene glycol sorbitan
trioleate of a C19 — C29 aliphatic monocarboxylic acid (e.g., Tween 85), (d) an
alkali metal salt of a dioctyl sulfosuccinate (e.g., Aerosol OT), (e) a
hydrocarbon or alcohol solvent (e.g., isopropyl alcohol or ExxSol® D80), and
(f) microballoons having a particle size range of about 25 micrometers (um) to

about 90 ym (e.g., 3AM™ SCOTCHLITE™ Glass Bubbles).

[0061] In some embodiments of the present techniques, the dispersant

component may include: (a) sorbitan monooleate (from 3-13 wt%), (b)
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[0063] In Table 1 above, HLB refers to the hydrophilic-lipophilic balance

of the particular ingredient and the mixture. This number is an indication of
whether the compound will be attracted more to oil or more to water. A

number between about ten (10) and about sixteen (16) is preferable.

[0064] Another specific alternative embodiment may be represented by

the formulation in Table 2 below:

Table 2
% by % by Density
*
Component HLB mass volume (g/ml)
(1) Span 80 (sorbitan monooleate) 4.3 4.9 4.6 0.986
(2) Tween 80
(polyoxyethylene sorbitan monooleate) 15 9.9 8.6 1.076
(3) Tween 85
{polyoxyethylene sorbitan trioletae) " 44.3 40.3 1.028
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platforms or vehicles such as boats, helicopters, or airplanes. When an oil
spill is on the surface of a body of water, a preferred method includes loading
a quantity of dispersant onto an airplane, flying the airplane over the oil spill,
and delivering the dispersant onto the surface of the oil spill. Alternatively, the
dispersant may be loaded onto any type of vehicle, such as a small boat or a

larger ship.

[0067] In some specific embodiments of the present techniques, the
delivery method includes dropping or otherwise dispensing the viscous
dispersant liquid onto the oil spill from above the oil spill, most preferably from
an airplane or other airborne vehicle. In preferred embodiments, the viscous
dispersant gel or paste is delivered using methods generally known in the art.
Specifically, the viscous dispersant paste is delivered using externally located
nozzles and piping connected to a central reservoir located on the interior of

the vehicle, wherein the central reservoir holds the viscous dispersant paste.
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also be delivered to a marine oil spill using marine vehicles (e.g., boats or

ships).

[0069] A number of advantages are contemplated in an oil dispersant
delivery method that utilizes a jet airplane. For example, as noted above, the
jet airplanes are faster than propeller driven planes. Further, jet airplanes can
typically hold larger payloads than propeller planes. At least one reason
propeller driven planes are currently used to deliver dispersants to oil spills is
because the dispersants are low-viscosity liquids, and there is a need for
conventional liquid dispersants to be delivered at relatively low altitudes, e.g.,
100 feet or less above the water surface. At least one reason for such low

altitudes is the need (or desire) to ensure the liquid dispersants land on the oil
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di spersant, or viscous disperggnt |iquid described
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various embodiments of the present techniques.

[0071] Some of the embodiments of the present techniques include a
method of treating an oil spill, comprising providing an oil spill treatment
agent, which may be the dispersant or viscous dispersant liquid of the present
techniques, placing the treatment agent on a vehicle, the treatment agent on
the vehicle preferably being in an amount sufficient to disperse oil forming part
of an oil spill located on the surface of a body of water when the dispersant is

placed in contact with the oil.
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but one of the components, then mixing the final component at a later time.
This process may be beneficial by permitting longer storage times and easy,
more rapid transport through pipes or other systems. The final ingredient may
be mixed on-site, or within a few hours or minutes of applying the oil spill
treatment to oil floating on a body of water. In one embodiment of the present
techniques, the various surfactants and solvents may be mixed together to
form a low-viscosity dispersant liquid and a viscosifying agent may be added
at a later time. The viscosifying agent may be microballoons, gas bubbles, or
low density solid particles. The viscosifying agent may be added at any time,
including via the nozzle assembly concurrently with the delivery of the

dispersant to the oil spill.
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[0076] Some embodiments of the oil spill treatment may be mixed
using standard mixing equipment and techniques known to those of skill in the
art. Advantageously, the viscous dispersant liquid may also be transported,

applied and stored using standard equipment known to those of skill in the art.

[0077] The effectiveness of a dispersant in relation to its ability to
remove oil spills from the water surface can be measured qualitatively, or in
different more quantitative ways. A qualitative technique for measuring
dispersion effectiveness is the Paddle Mixer Dispersant Efficiency Test,
described below in the examples. A quantitative dispersion effectiveness test
is the EXDET Dispersant Effectiveness Test (Becker, K. W., Walsh, M. A,
Fiocco, R. J., Curran, M. T., “A New Laboratory Method for Evaluating Oil Spill
Dispersants” International Oil Spill Conference pp. 5407-5510 (Tampa, Florida
1993) or the EPA Baffled Flask Test (Venosa, A.D., King, D.W., and Sorial,



sul fosuccinate (e.g. Aerosol OI) are m xed together
until the Aerosol OT is conpletely dissolved. After

wo b@speresol O has conpl etely dissol ved, the PCT/US2007/025100
viscosifying agent (e.g. mcreRalloons) nay be m xed
inuntil a viscous dispersant Tiquid has forned. The
m xture may have a viscosity of between about 50
centi poi se (cP) and about 250 cP and a density of over
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of the mxture to about P to about 10, 000
anotatihechiaskstest, tand otbess klyowo t@ltfm&e of. il iy tine ard about
1.02 g/m. In one preferred enbodi nent, the viscous

i r t liquid is a white paste-|like substance with
géég'f'gi@ty of between about 5,000 cP and about 6, 000

cP at about 200C and a shear rate of 100 sec 1 and a
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tests. After approximately 15 minutes, the undispersed oil remaining in the
test area on the seawater surface was collected and weighed to calculate the

amount of dispersion.

[0079] For the heavy California crude oils, a standard 1:20 DOR was
used for both the viscous dispersant liquid of a preferred embodiment of the
present techniques and COREXIT® 9500. For the more easily dispersed
crude oils, lower DORs (e.g. 1:50 and 1:100) were tested to evaluate the
capacity of the viscous dispersant liquid of a preferred embodiment of the
present techniques to treat more oil with less dispersant than is possible with
COREXIT® 9500. The results of the tests are shown in the chart of FIG. 6.
The chart of FIG. 6 compares the percentage of oil dispersion for the
dispersant of the present techniques (right bar) next to COREXIT® 9500 (left

bar) for various crude oil types, as indicated.
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5407-551 0 (Tanpa, Florida 1993) or the EPA Baffl ed
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di fference nodels, the Mackay test, the rotating flask

test, and others known to those of skill in the art.
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present techniques to treat nore oil with |ess
di spersant than is possible with COREXI T(r) 9500. The
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The chart of FIG 6 conpareggthe percentage of oi
di spersion for the dispersant of the present
techni ques (right bar) next to COREXIT(r) 9500 (Ileft
bar) for various crude oil types, as indicated.[0080]
As is apparent fromthe chart, the viscous dispersant
liquid of a preferred enbodekBiMSof the present
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ﬁ{%}?ge%,ggrﬁﬁalydﬁh%_rus di spersant |iquid is cohesive

o)

and 'persi N he oil spill treatnent agent of

claim1, wherein the viscous dispersant

5. The oil spill treatment agent of claim 3, wherein the viscosifying agent

comprises one of gas bubbles and low density solids.

6. The oil spill treatment agent of claim 1, wherein the viscous dispersant
liquid has a density between about 0.80 grams per milliliter (g/ml) and about
1.02 g/ml.

7. The oil spill treatment agent of claim 1, wherein the viscous dispersant

liquid has a density between about 0.92 g/ml and about 0.96 g/mi.

8. The oil spill treatment agent of claim 1, wherein the viscous dispersant

liquid has a hydrophilic-lipophilic balance between about 9.0 and about 12.0.

9. The oil spill treatment agent of claim 1, wherein the viscous dispersant

liquid has a hydrophilic-lipophilic balance between about 10.5 and about 10.9.



liquid conprises at |east one surfactant and at | east
one viscosifying agent. 4 . The oil spill treatnent

w@o®andnBe cl aim 3, wherein the viscosifying ageer/us2007/025100

conpri ses m crobal |l oons. 5. :I'IQ% Ooil spill treatnent
agent of claim 3, wherein the viscosifying agent
conpri ses one of gas bubbles and | ow density solids.

6. The oil spill treatnment agent of claim1, wherein
abou;”?ﬁ s?:hl?%éﬁﬁé‘ﬁt% «IQIH: (?ec%?a?‘iﬁw q %?élhythg 0cﬂspersant

giqdid has 5 Ivscoslty sbptweem ra@autrﬂrﬁO(hgemqumée ¢tR) amd about 10,000
rein the viscous dispersant liquid has a density

b€t ween about 0.92 g/m and about 0.96 g/m. 8 . The

oil spill treatnment agent of claim1, wherein the
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bal ance bet ween about about 12.0. 9. The oil

sisiuid haseartvigaasityuatwesn abeutnd, Qoovm\tlemet fn?)vam@b@ut 6,000
dé|§persant l'iquid has a hydrophilic-lipophilic bal ance
bétween about 10.5 and about 10.9.10. The oil spill
treatment agent of claim1, wherein the viscous

dizper Shaetoill spillitrdatmsnteage tasfsslaivn hetwheesinaheuwiscbudispersant
cent i poi se. (cP) and about 10,000 cP. 11. The oil spill
tfBHY RORPTiRRS At 1835 QennoN-iRREr svractaBt @ngeat,least one anionic

A spfitsmnt |iquid has a viscosity between about 5,000

centi poise (cP) and about 6,000 cP. 12. The oil spill
treatnment agent of claim1, wherein the viscous

d13per Jaet oil spjllitceatowept agent af Cllatms1t2 mf@ramnthleoan Ieast one non-

rfac { and at |east on nlc surf
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one of sorbitan rmnool eat e, poI yoxyét hyl ene sorbit

npnool eat e, and F e;gxyet hyl ene sorbitan triol eat e
1. ThEheiqil spill reptreadtragenh@éralaigt 1@, avhersn thaecatelaast one

4ot duttart€ an alkali metal salt of a dioctyl sufosuccinate.

15.  The oil spill treatment agent of claim 1, wherein the viscous dispersant

liquid comprises at least one solvent.

16. The oil spill treatment agent of claim 15, wherein the at least one

solvent comprises a hydrocarbon or alcohol solvent.

17.  The oil spill treatment agent of claim 15, wherein the at least one

solvent comprises one of isopropy! alcohol and ExxSol D80.

18.  The oil spill treatment agent of claim 1, wherein the viscous dispersant
liquid comprises: sorbitan monooleate, polyoxyethylene sorbitan monooleate,
polyoxyethylene sorbitan trioleate, an alkali metal sait of a dioctyl

sulfosuccinate, a hydrocarbon or alcohol solvent, and microballoons.

19.  The oil spill treatment agent of claim 1, wherein the viscous dispersant
liquid comprises: about 3-13 weight percent of sorbitan monooleate, about 5-

15 weight percent of polyoxyethylene sorbitan monooleate, about 30-50



anionic surfactant is an alkali netal salt of a

di octyl sufosuccinate. 15. The oil spill treatnent
w@o®andnBe cl aim 1, wherein the viscous di sper SEeI/US2007/025100

l'iquid conprises at |east onesgqlvent. 16. The oil

spill treatnment agent of claim15, wherein the at
| east one sol vent conprises a hydrocarbon or al cohol
sol vent 17. The oil spill treatnment agent of claim
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23. The oil spill treatment agent of claim 21, wherein the viscous

dispersant liquid is opaque and has a density lower than water.

24, The oil spill treatment agent of claim 21, wherein the viscous

dispersant liquid is cohesive and persistent.

25.  The oil spill treatment agent of claim 21, wherein the viscosifying agent

comprises microballoons.

26. The oil spill treatment agent of claim 25, wherein the microballoons

have a particle size of about 25 micrometers to about 90 micrometers.

27. The oil spill treatment agent of claim 21, wherein the viscosifying agent

comprises one of gas bubbles and low density solids.



(g/m). 23. The oil spill treatnent agent of claim?2

1, wherein the viscous dispersant liquid is opague and
whamsadtensity | ower than water. 24. The oil spECT/0S2007/025100

treatment agent of claim2 1L2gherein t he vi scous

di spersant liquid is cohesive and persistent. 25. The

oil spill treatnment agent of claim2 1, wherein the

vi scosi fying agent conprises mcroballoons. 26. The
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oi | spill treatmant agent of claim2 1, vvhereln the
v?p%couEh@I ethepRintreatgent agenta ofieplgimy 2Aet Woereiabtha viscous

I
% e ] 1408, 521 13Tl TS0 o sbout 5.0 an
datsqe ri2ait I i quid has a hydrophilic-Iipophilic balance

bet ween about 9.0 and about 12.0. 3 1. The oil spill

t agent. of cla reint cous
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33. The oil spill treatment agent of claim 21, wherein the viscous
dispersant liquid has a viscosity of between about 5,000 centipoise (cP) and
about 6,000 cP.

34. The oil spill treatment agent of claim 21, wherein the viscous
dispersant liquid comprises at least one non-ionic surfactant and at least one

anionic surfactant.

35. The oil spill treatment agent of claim 34, wherein the at least one non-
ionic surfactant includes at least one of sorbitan monooleate, polyoxyethylene

sorbitan monooleate, and polyoxyethylene sorbitan trioleate.

36. The oil spill treatment agent of claim 34, wherein the at least one

anionic surfactant is an alkali metal salt of a dioctyl sufosuccinate.

37. The oil spill treatment agent of claim 21, wherein the viscous

dispersant liquid comprises at least one solvent.



34. The oil spill treatnent agent of claim?2 1,
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of claim 34, wherein the at |east one nonionic
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45. Kn oﬁ spill  dispersant comprising: sorbitan monooleate,
polyoxyethylene sorbitan monooleate, polyoxyethylene sorbitan trioleate, an
alkali metal salt of a dioctyl sulfosuccinate, a hydrocarbon or alcohol solvent,

and microballoons.

43. The oil spill dispersant of claim 42, wherein the viscous dispersant
liquid comprises: about 3-13 weight percent of sorbitan monooleate, about 5-
15 weight percent of polyoxyethylene sorbitan monooleate, about 30-50
weight percent of polyoxyethylene sorbitan trioleate, about 20-40 weight
percent of alkali metal salt of a dioctyl sulfosuccinate, about 5-15 weight
percent of hydrocarbon or alcohol solvent, and about 1-3 weight percent of

microballoons.

44,  The oil spill dispersant of claim 42, wherein the microballoons have a

particle size of about 25 micrometers to about 90 micrometers.



al kali nmetal salt of a dioctyl sulfosuccinate, a

hydr ocar bon or al cohol solvent, and m crobal |l oons. 43.
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wherein the oil spill dispersant has a density between

about 0.80 g/m and about 1.02 g/m . 46. The oil spill
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claim42, wherein the oil spill dispersant has a
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providing a viscous dispersant |iquid, wherein the
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VISCOUS dispersant
providing a viscous dispersant liquid, wherein the viscous dispersant

liquid includes microballoons; and

contacting the oil on the body of water with the viscous dispersant

liquid to disperse at least a portion of the oil.

52.  The method of claim 51 comprising loading the viscous dispersant
liquid onto a vehicle configured to spray the viscous dispersant liquid through

at least one nozzle onto the oil on the body of water.

53. The method of claim 52 comprising transporting the vehicle to the
location of the oil on the body of water and applying the viscous dispersant
liquid to the oil on the body of water.



liquid to disperse at |least a portion of the oil. 52.

The nmethod of claim5 1 conprising | oading the viscous
waleapeseant |iquid onto a vehicle configured tPCEPRAY7/025100

the viscous dispersant |iquidsghrough at |east one

nozzle onto the oil on the bogy of water. 53. The

nmet hod of claim52 conprising transporting the vehicle

to the location of the oil on the body of water and
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treated. 55. The nethod of claim52, wherein the
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liquid in droplets conflgured to avoid overspray. 56.
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airpla 60. A di spersing oil on a
vienayr ofowaderi si ng: providing a viscous di spersant
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59.  The method of claim 52, wherein the vehicle is a jet airplane.
60. A method of dispersing oil on a body of water comprising:

providing a viscous dispersant liquid, wherein the viscous dispersant

liquid includes microballoons;
flying over an oil spill on a body of water; and

spraying a viscous dispersant liquid onto the oil spill, wherein the
viscous dispersant liquid includes microballoons, and wherein the viscous

dispersant liquid is sprayed in droplets configured to avoid overspray.

61. The method of claim 60 comprising visually inspecting the oil on the
body of water and the viscous dispersant liquid to determine whether the oil

on the body of water is sufficiently treated.



di spersant liquid is sprayed in droplets configured to
avoi d overspray. 6 1. The nethod of claim®60

wa@ommpdesng visual ly inspecting the oil on t hep@DUg2007/025100
wat er and the viscous di sper_s?gt_ liquid to determ ne
whet her the oil on the body of water is sufficiently
treated. 62. The nmethod of claim60, wherein the
droplets are at | east about 0.5 centinmeters in
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vehicle is a jet airplane. he net hod of cl ai m 60,

restveafiwates vi scous dispersant liquid is opaque,
cohesi ve, persistent, and floats on water. 67. The
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Posly YJ/WteEnd about 1.02 g/ni. 69. The nmethod of claim

60, wherein the viscous dispersant liquid has a
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about 10,000 cP. 70. A nethod of manufacturing an oil

spill treating agent _corrgri sing: mxing selected o
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is opaque and floats on water. 7 1. The nethod of
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cqhesi ve _and persi stent. )
o? about 35 micrometers to about 90 micrometers.

68. The method of claim 60, wherein the viscous dispersant liquid has a
density between about 0.80 g/ml and about 1.02 g/ml.

69. The method of claim 60, wherein the viscous dispersant liquid has a
viscosity between about 1,000 centipoise (cP) and about 10,000 cP.

70. A method of manufacturing an oil spill treating agent comprising:

mixing selected ingredients to form a viscous dispersant liquid
formulated to disperse oil floating on the surface of a body of water, wherein

the viscous dispersant liquid is opaque and floats on water.

71.  The method of claim 70, wherein the viscous dispersant liquid is
cohesive and persistent.

72.  The method of claim 71, wherein the selected ingredients include at

least one surfactant and at least one low density viscosifying agent.



72. The nethod of claim7 1, wherein the sel ected
ingredients include at |east one surfactant and at

wo e@sonse | ow density viscosifying agent.73. HE¢EUS2007/025100

met hod of claim 72, wherein the _|ow density

vi scosi fying agent conprises mcroballoons. 74. The

met hod of claim 73, wherein the m croball oons have a
particle size of about 25 microneters to about 90
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| ow density viscosifyling agent conprises one’ of gas

ambp e somicrobalvatensi ty solid. 76. The net hod of

claim 70, wherein the viscous dispersant |liquid has a
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g/m and about 0.96 g/m . 78. The nethod of claim 70,
wherein the viscous dispersant |liquid has a
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bal ance between about 10.5 and about 10.9. 80. The
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80. The method of claim 70, wherein the viscous dispersant liquid has a

viscosity between about 1,000 centipoise (cP) and about 10,000 cP.

81. The method of claim 70, wherein the viscous dispersant liquid has a
viscosity between about 5,000 cP and about 6,000 cP.

82. The method of claim 72, wherein the at least one surfactant includes at

least one non-ionic surfactant and at least one anionic surfactant.

83. The method of claim 82, wherein the non-ionic surfactants include at
least one of sorbitan monooleate, polyoxyethylene sorbitan monooleate, and

polyoxyethylene sorbitan trioleate.

84. The method of claim 72, wherein the at least one anionic surfactant

comprises an alkali metal salt of a dioctyl sufosuccinate.



| east one solvent. 86. The nmethod of claim85, wherein

the at | east one solvent conprises a hydrocarbon or
wab@shei2zcol vent. 87. The met hod of cl ai m 85, MBUSINT/025100

the at | east one sol vent conp%hs.es one of i sopropyl

al cohol and ExxSol D80. 88. The nethod of claim 70,

wherein the viscous dispersant |iquid conprises:

sor bitan nonool eate, pol yoxyet hyl ene sorbitan

ngEnool pgd %etﬁehy&)‘dﬁm‘Ybe%e‘@éﬁh%é%lé&é@'|ﬁ ieft§ comprise at

al kali netal salt of di octyl sulfosuccinate, a

Heastous bolmeot. al cohol sol vent, and microbal | oons. 89.

The nethod of claim 70, wherein the viscous di spersant

At R BB R phee Tk SR sfegt comprises
roldrexartbhydrefieotsalisbivient. monool eat e, about 30- 50

wei ght percent of pol yoxyethylene sorbitan triol eate,
about 20 40 wei ght percent of alkali netal salt of a

diloct yThe methodce! saire Eapubere he %ﬁ@ﬁt%‘%rs@é\fﬁmcﬁompf'ses
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per cent of croba oons nmet hod of
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pl ural|| eof subst anceslle%ﬁ es’:fyfrsﬁhﬂﬁﬂgolsé’ét?'éan monooleate,

lqsdl &emmh@n%o‘i&mtﬁrbléétbol aat alkan ﬁ@t@ln'é‘alt of 2 dioctyl
surtactant, and about to 11 percent by weight of
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form | S i t 9 h
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percent of polyoxyethylene sorbitan trioleate, about 20-40 weight percent of
alkali metal salt of a dioctyl sulfosuccinate, about 5-15 weight percent of
hydrocarbon or alcohol solvent, and about 1-3 weight percent of

microballoons.
90. A method of manufacturing an oil spill treating agent comprising:

mixing a plurality of substances, wherein the plurality of substances

comprises:

sorbitan  monooleate, polyoxyethylene sorbitan  monooleate,
polyoxyethylene sorbitan trioleate, an anionic surfactant, and about 9 to 11

percent by weight of a solvent.

91. The method of claim 90 comprising combining the mixture with a

viscosifying agent to form a viscous dispersant liquid.

92. The method of claim 91, wherein the viscosifying agent comprises

microballoons.



bet ween about 25 mcroneters and about 90 m croneters.
94. The nethod of claim9 1, wherein the viscosifying

wa@e®aoenpri ses from about 1 to about 3 per cerPCT/D$2007/025100

wei ght of the oil spill treatgng agent. 95. The method
of claim9 1 wherein the viscous dispersant |iquid has
a density between about 0.93 grans per milliliter

(g/mM) to about 0.95 g/m. 96. The nethod of claim 90
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m crobal | oons have a particle size between about 25
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103. The nethod of claim98, wherein the viscous
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non ionic surfactant and at | east one anionic
sur f aahixirig at least one surfactant with microballoons to form a viscous

dispersant liquid formulated to disperse oil floating on the surface of a body of

water.

99. The method of claim 98, wherein the viscous dispersant liquid is
opaque and floats on water.

100. The method of claim 99, wherein the viscous dispersant liquid is

cohesive and persistent.

101. The method of claim 98, wherein the microballoons have a particle size

between about 25 micrometers to about 90 micrometers.

102. The method of claim 98, wherein the viscous dispersant liquid has a
density between about 0.80 g/ml and about 1.02 g/ml.

103. The method of claim 98, wherein the viscous dispersant liquid has a

hydrophilic-lipophilic balance between about 9.0 and about 12.0.



106. The nethod of claim2105, wherein the at |east one
non-ionic surfactant conprises at | east one of
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107. The nethod of claim 98, erein the oil spill
treatnent agent conprises a hydrocarbon or al cohol
solvent. 108. The net hod of claim 107, wherein the

h 0
AT Ao ORfh, 59 S )0 OBl i has
cxlrisfnoalty(b?atvmber&bamt tiE0 hyemtqoase (oP)andaalooitol 0,600 clnt
conprises fromabout 0-1 5 percent by weight of the

o wnErErietRR Woaieth wngrn et Iae! BomurRsa comprises

bﬁtlé@ﬁrbrﬂ,bﬁblﬁ |&’ﬁc%@F@@fﬂnttaﬁdaél%ﬁst%epﬂléﬁﬁts%c‘(%tght
of the viscous dispersant liquid

106. The method of claim 105, wherein the at least one non-ionic surfactant
comprises at least one of sorbitan monooleate, polyoxyethylene sorbitan

monooleate, and polyoxyethylene sorbitan trioleate.

107. The method of claim 98, wherein the oil spill treatment agent comprises

a hydrocarbon or alcohol solvent.

108. The method of claim 107, wherein the hydrocarbon or alcohol solvent

comprises one of isopropyl alcohol and ExxSol D80.

109. The method of claim 107, wherein the hydrocarbon or alcohol solvent

comprises from about 0-15 percent by weight of the viscous dispersant liquid.

110. The method of claim 98, wherein the at least one surfactant comprises
between about 85 percent to about 98 percent by weight of the viscous

dispersant liquid.



