FLQOATI NG DI SPERSANT PASTE CROSS REFERENCE TO RELATED APPLI CATI ONS

[0001] This application clains the benefit of U S. Provisional Application
No. 60/ 898028@/09113bed 30 January 2007. BACKGROUND [ 0002pThius2¢06mRi1om i S

i ntended to introduce various aspects-lof the art, which may be associ at ed
w th exenpl ary enbodi nents of the present techniques. This discussion is
believed to assist in providing a franework to facilitate a better
under st andi ng of particul ar aspects of the present techni ques. Accordingly,
it should be understood that this section should be read in this |light, and
not necessarily as adm ssions of _prior art. [0003] The production of
hydrocar bons, such as oil afd-QAIINGRISPERSANT BASIE f or nunerous years.
Qccasionally, oil or fuel is released onto the surface of a body of water.
This is generally referred to as an "oil spill." Wen such an event occurs,
the oil spill is evatROSS REEER N@@YdiﬁiﬁSWﬁLWATBﬁSG‘CCi dent al

rel ease of oil or ot%l%mr‘g‘m‘rrr [ poses a
significant threat to offshore, near-shore, and coastal areas. |In many
cases, immedi ate action may limt the extent of environnental inpact.

[ 0004] One nfAMd of cl ks agpligatianeclaints Hys benefy afy).8i Epevisiongl t he oil into

the water c I rev oil from washing up on
shore vvhereg‘w%&%cggség@gégge&gﬁ?ﬁ 389@@}455}{2@@;@% Li qui d chem cal
treating agents (e.g., chem cal dispersants) are generally used in such
met hods. Chemi cal dispersants are BACKEROUND ayed over the surface of an
oil spill to reduce the interfacial tension between the oil and water and
to all ow wapgoee]t i on tMhiPeeetort ReindéhdePtd IntidtueeV@inbusBdpedds lof dheRIrEL S.
These smal | oil droplets disperse the oil into the water colum. However,
once the |iyhich nogy 2besasseciaedCyithsmempayicanbogiments of the present

techniques. This discussion is believed to assist in providing a framework to

facilitate a better understanding of particular aspects of the present
techniques. Accordingly, it should be understood that this section should be

read in this light, and not necessarily as admissions of prior art.

[0003] The production of hydrocarbons, such as oil and gas, has been
performed for numerous years. Occasionally, 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 spersant enters the water columm, it is no |onger available for
contacting and dispersing the oil. Hence, if the small droplets mss the
oi | spillwoavendmssa smal |l di stance, they will be ineff@crivse007/025100

[ 0005] Conventional chenical dispersants pave limtations that reduce their
effectiveness for many real world situations. Conventional chem cal

di spersants tend to lose their effectiveness as the viscosity of the
treated oil increases. Sone oils naturally have higher viscosities than
others (e.ggisp B%ﬁ%n@rs tﬁ!%tb hﬁf‘?lslbt I%Q?Q?a?énha%lé"?@ﬁ&’tﬁfta&ﬁ?daﬁd”e
into a nore VI scous as t elrr en I SSI pate er crude
oils form edtspermlmg tlmetchl whkegrcet Ilfatlheogmeih dnapletanhssghbe olli s;mtbsemn e t he
crude oil her (o] Ig\ﬁg{gds to imediately increase in

vi scosity u%@ﬁ 5@ ?aﬁ? VHV'EQPdn M€ The high viscosity of the oil

reduces the effectiveness of liquid dispersants by limting the ability of

the di sper spgosjo i nt @onventibhdl themidBNYispersis InaverlirRagshd tHatirdduce
di spersants may tend to roll off or flow off the surface of the viscous oil

and pass i ntheit ieffegtivenessolfeimmany Heat verkhsityphgns.h&aniventipnaloehemisaher
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vi a boat or a ane hése 'vé

sprayed ont mcaétasasl spome ails smatltal. Kave® m%ﬂerpmsibemleet thadreotuse (eagger
droplets tend to penetrate the oil spill ese smal |l droplets,
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chemnm cal di spersan S are and canno e seen on er or ol
from an ai r pithneatérhthat ofterpdreder a higpey i viscdsiitg tlhaslpﬁ'resammdemyl bptitdeow how

wel | the di sant. covered the slick resultin n.sprayi |y

T ent edar cBUBPSE d) femES: 6 immaraiey dodratenh Msaoy Rirtt CSmBel bl i
probl ens ar gapstreWad [gAT (R8s ihel BY RMIcES: the &Mittivafdsd %@tnqd?efer an
oil spill during application. 20081094236PCT/ USZOO?/ 025100

[ 0008] COnvedtspemntahbs'phmﬁmt theaabilioopthes dispefrsant! tp intenact B0 tﬂl dfengi ng

agent. The rest osed _of solvent to incr nces of
the di sper sPigeabE Bl Jaf IRERean bRy T80 18 i1 OB BF vl J8E oy
nor e sol venguifacd 0P thd &fstdse oif ahd R8s tHeevJalté‘feéélhﬁﬁdmthDﬂts@@?s:ﬁ‘gt h
the oil spill, but detrinmental in that it limts the anount of dispersing

agent, by \Aﬁng‘PH that can be used. [0009]In addition, many conventi onal
di spersants have a density greater than seawater. This causes droplets that

ot er act i nglo001"  he- Aot iiatel o BoRvéifordtlipdiealiielalet o ther

di spersant, deliverh h'mmmeﬂacbsats 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.



[ 0010] One nethod utilized to inprove dispersant effectiveness for viscous
oils and emul sions involved fornmulating a nore effective carrier solvent.
Two such wopevmarsss are COREXI T(r) 9500 and 9527 devel epedisbyo7mzsaonMobi |
Corp. (manufactured by NALCO Chem cal Coz).. These dispersants are designed
to be nore effective because the carrier solvents remain in the oil film
and resist extraction of the dispersant into the water col um.

[ 0011] Anot her approach is disclosed in U S. Pat. No. 4,560,482. This nethod

nilizes 2 jqus, SOEHEnRr WidrsalNeae ORioRidOY 601 36! iPlsghhe

surfactants wth the oil spi for "a lTonger tine'Interval I nprove the
| i kel i hood dispergihg ageint.wi THe bestds gpenary dommpoddde ofvabent ltpwearease tthe s
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di spersant ygé bf Adie SdIVEHLSS goBH WelcauBelitiBreadRd tré IiREREdd8f EdtRact with
hydr ocar bon solvent fromthe formul ati on. However, this reference fails to

t each | ow dthesoil gpilldbupdetrimenta) inothatiiklimits the agfountief diisprrsingnagent, by

[ 0013] Furt her nQt.her rogch is disclosed in PCT Patent Publication No.
W2005/ 1156 §!g@h€%§?§3f®%g%%egft eaches the use of solid particles including
a matri x conponent and an effective amount of a WD

20081094236[009YS2007192addiflon, 4manyi spreseptiohak aigssreants Haves el idénsitY
particles are distributed over_the surface of an oil spill and the solid
matri x conp8ifdier hansspawatero This cayees kkorlgly Hat panetiate of waissithe stigk
matri x conp Aty 0 | eaphidsl 0 ; 0T f Vi S
o1 5. [ ooLaN By nilsh) BEPRiaef BIemPCEHaRt hffdchy (Al B & nIRERE:
application problems result in overuse of dispersant, which increases costs.

[0010] One method utilized to improve dispersant effectiveness for
viscous oils and emulsions involved formulating a more effective carrier
solvent. Two such dispersants are COREXIT® 9500 and 9527 developed by
ExxonMobil Corp. (manufactured by NALCO Chemical Co.). These
dispersants are designed to be more effective because the carrier solvents
remain in the oil film and resist extraction of the dispersant into the water

column.,

[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



density as disclosed in U S. Pat. No. 5,176,713, but there is no teaching
or suggestion to use mcrobubbles in a oil dispersant fornul ation.

[ 0015] Acowodnosgloyz3et he need exists for a nore effici ent pdirasessaetios hat i s
persistent, visible when delivered during_a spraying operation, is
conprised of larger droplets, and tends to float on seawater. Al so, a

nmet hod for effectively and efficiently applying such a dispersant is
needed. SUMVARY OF | NVENTI ON [ 0016] I n one enbodi nent, an oil spill

treatment agigpbrdapt Corfdotepd: THEEsAId pamiclds ér"ee@ikffﬁilﬂﬁt??%@F tf?é’%ﬁﬁ%ﬁ%%f a

vi scous dispersant liquid formul ated to di sperse ol oatl ng

surface of anlpddpilbanddbesolidivaakixrcarmpeongdatissolids terajaase theyaudactanbpaque
and has a | g densi than water. Particul arl the viscous, di spersant

[ quid mmy BE shels vhe mathrantoosnt s mirahiliathe 4o8s S G P LaE R

whi ch may bg@seaded gl | oons. The vi scous dispersant |liquid may have a
density between about 0.80 grans per mlliliter and about 1.02 grans per
mlliliter, an HLB of between about 9.0 and about 12,0, and a viscosity of
bet ween abol®14] 000 cMieropybblesafavaaan gsedoincdatargentsefor| aitering their

parti cul ar ’dérﬁk‘?goé%.&é%!léée& fr?%f.§‘3'ibtat.39§”ts,Wﬂf&”ﬁbﬁhe‘?&%&’hto' ?éa'cmnfq op- 13
wei ght percent sorbitan nonooléeate, 5-15 Wweig percent ~pol yoxye ene

sor bi t an nosuestiva to ReTHioneh @htslep &t a@iltdiged rganyfetrimylation. sor bi t an
trioleate, 20-40 weight percent alkali netal salt of a dioctyl

sul f osucci n 5-15 i gh ercent hydrocarbon or al cohol solvent, and 1-3
wei ght perc@hﬁ?]ﬂ' crobgfa:?gr_ .y'\?@ £55. %P?:W‘USZ@ ?Wﬁgﬁi@rsa@ that .
[0018] An adi@'dér@i@?éntewgﬁﬁé%n%li\;erﬂfd RILFREY shr@ P‘Q@jgb'&%ti@h,s%' &sifip oi |
spill treatnment agent conprising at [east One su ctant; and a [ow density
vi scosi fyi nef éajgat dropletei andhterssr tadicatt omnstawatensi Aysmgaagethodirfer mi xed
to forma vjigcqus,dispetsant,. |iquid formul gted to,.disperse oil floating at
or near theefi%éi'fvgltyea% ed' %Qﬂy %%MEéP.Cﬁu%aEPS%W&%Pg?%& t he vi scous

di spersant liquid may have a | ower density than water, be opaque and
cohesive and persistent and t ' SUNMMARY OF INVENTFIONMaY be m crobal | oons

having a particle size of between about 25 mcroneters and about 90

m croneters [1%?19] A }hi rd enbodj nent of the ,Present t echni ques_ di scl oses
an oil {00 n one embodiment, an oll spill treatment agent 'is disclosed.

The oil spill treatment agent comprises 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 has a lower density than water. Particularly,
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.



spi ||l dispersant conprising sorbitan nonool eate, pol yoxyethyl ene sorbitan
nonool eat e, pol yoxyethyl ene sorbitan trioleate, an alkali netal salt of a
di octyl swbfhosumeiznate, a hydrocarbon or al cohol sol ventCTarsdo07/025100

m crobal | oons. [0020] A fourth enbodi ment sof the present techniques

di scl oses a nethod of dispersing oil on a body of water. The nethod
conprising providing a viscous dispersant |liquid, wherein the viscous

di spersant liquid includes mcroballoons or gas bubbles; and contacting the

o'IontheWofwa ne |5 ! I | i M| i e at
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enbodi nent of the present techniques cl oses a ne manu ring an
oi | spill toeataangthegenrfacghef metbiody obwatesesMdrgi pgrtselalyt ettiei migceds ent s
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si xth enbodi ment of the present techniques discloses a nmethod of

manuf act uri hgviag ai padijsie | size eaf ingfwagenabouth@Snmiawinetenpranse ahauti 99 at

| east one swiérg%qu}s Wi th mcroballoons to forma viscous dispersant |iquid
formul ated to 'dispérse oil floating on the surface of a body of water.

[ 0023] A sevent h enbodi nent of the present techniques discloses a nmethod of
manuf act uri [@P18) oi | #ptHitd endridimgntgénite pfesentetekhdiquespdissiesesian og 4 to

5 percent by weight sorbitan nonooleate, 8 to, 10 percent by weight
pol yoxyet hyg%'ngd‘gﬁﬁfﬁqrﬁncqmﬁ%'ﬂ@a?@f 38 mm'iﬁiﬁcé}ﬁfvwe\%ﬂ%m sorbitan

pol yoxyet hy i@ oraitl] b@okidtRlBARSorBRar RickoatBe IsAitoref o
ani oni ¢ surfact gnt, ééldpg )Eo gl %%roégﬁatﬁ E‘;ﬁ%ﬁa}?gﬁtﬁ%g%alg%gﬁv%ﬁtqf‘ﬁrﬂ@e%t hod
may f urt her selfoguccate carbydiaegrivdre onalcobpksaivemt, andimsicostdlipiong. agent to
forma viscous dispersant |iquid, wherein the viscosifying agent nmay

conprise m | 1 oons. ([ 0024] An ei ght.h odi nent . qf the present
t echni ques m@?ﬁpses 2‘ r@é‘f%&gA’BBOﬁQﬂ?ﬂtﬁfH& n@reéﬁnbﬁﬁ?g'ﬂ)'ﬂf’_gst‘?'@%lf’ﬁﬂ@ Agent .
The nethod gRitiGd SEfS dipersieigabill 88sa oWy O hatdrant THE t eAdd AdemhpRanRg to
forma viscous dispersant liquid fornulated to disperse oil floating on the
surface of Bray#ipgcd Vigaowss. dispersant liquid, wherein the viscous dispersant liquid
includes microballoons 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.



[0025] I n one or nore of the specific enbodi ments of the present techniques,
the vi scous dispersant paste includes a mxture of different chem ca

surf act anwe.20§8002851 n one or nore of the specific enbodiPaenissoosinziine
present techniques, the dispersant conpogent includes (a) sorbitan

nonool eate, (b) pol yoxyet hyl ene sorbitan nonool eate, (c) pol yoxyethyl ene
sorbitan trioleate and (d) alkali nmetal salt of a dioctyl sulfosuccinate.
[0027] I n one or nore of the specific enbodi ments of the present techniques,
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50% or nore by weight of the dispersant,” In other methods, "the surfactant

conmponent OCCQ;‘fBI(eS 70% or nore by weight of the dispersant. In still other
met hods, t hEO0RRf act akt sevepbnembagipapt of themresenbtachmquas gisclasest ae

di spersant. Eﬁl ’l'f)ﬁ,ﬁ; 9 ot her
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enbodi ments in which:
weight polyoxyethylene sorbitan monooleate, 38 to 45 percent by weight
polyoxyethylene sorbitan trioleate, 28 to 38 percent by weight of an anionic
surfactant, and 9 to 11 percent by weight of a solvent. The method may
further comprise combining the mixture with a viscosifying agent to form a
viscous dispersant liquid, wherein the viscosifying agent may comprise

microballoons.

[0024] An eighth embodiment of the present techniques discloses a
method of manufacturing an oil spill treating agent. The method comprises
mixing 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.

[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%).



[0030]FIG 1 is an exenplary flow chart of one nethod of manufacturing a
vi scous dispersant liquid of the present techniques; [0031]FIG 2 is an
exenpl ar ywol2oes/0mBs5t of one met hod of treating an oil spcitlusedozioesabng a
vi scous dispersant liquid of the present~techniques; [0032]FIG 3 is an
exenpl ary enbodi mrent of one nethod of application of a liquid oil spill
di spersant agent; [0033] FI Gs. 4A-4C are exenplary illustrations of the
desired effect of a liquid oil spill dispersant agent; [0034] FI Gs. 5A-5B

are exenpl a | ustrati figsts ol SRefsant
agent when E%nztii ct ed \%t't |ghPH?§| §(cct)ﬁ§ cﬁ%fcffﬁ: lcq i (g@%ﬁtﬁéq {(?I gk t
exenpl ary clmmqudwslne aurfagtmmeonqmuiem ootupiesd )3k os incoret b*ﬁWemghtmiehe
enbodi nment 8f t he ant ém%w d,of th resent inveption. D%F%ED
DESCRI PTI ON [S@Gé%ﬁfl PBl'PS 9§ dBe SYraFtafts EPTMPPNSAt QECHPISS, or
specific more by welght of the dispersant. In still other methods, the surfactant

component occupies 90% or more by weight of the dispersant.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The foregoing and other advantages of the present techniques
may become apparent upon reviewing the following detailed description and

drawings of non-limiting examples of embodiments in which:

[0030] FIG. 1 is an exemplary flow chart of one method of

manufacturing a viscous dispersant liquid of the present techniques;

[0031] FIG. 2 is an exemplary flow chart of one method of treating an

oil spill utilizing a viscous dispersant liquid of the present techniques;

[0032] FIG. 3 is an 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



enbodi ments of the present techniques are described in connection with
preferred enbodi nents. However, to the extent that the foll ow ng

descri pt iwo 200809213981094236PCT/ US2007/ 025100 -8 i s specipCirast@7a2siasti cul ar
enbodi nent or a particular use of the prgsent techniques, this is intended
to be for exenplary purposes only and sinply provides a description of the
exenpl ary enbodi nents. Accordingly, the invention is not limted to the
speci fic enbodi ments described bel ow, but rather, it includes all
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di spersing ol sur of water by a nethod
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"di spersant”. nea S t arded as,. a,dispersagnt, b ersons .skilled
in the art $ECEFIYI ﬂéleng gPéP& %H@qtﬁéjﬁ?&%%eg %%PYHFW@%&PB"Q
l'iquid, or ahXéuursg)u treatmént %@Bﬁb'n@cl@(ﬁmgaﬁﬂlﬁ@ |ﬁg|‘ed|érﬂ§| kbd\‘cﬂﬁ\ I%\aWsk‘,BU& arly
a crude oil or a refined oil begin dispersing into the water colum

upon maki ngdiseatsant liguich (2. Bapaste or ael)s‘ncmulayecm glispexke oyl featingcomtthet .

bhen o1 o a8 B Y ofiert R e oo PORN B plhaned®

capabl e of bnah&isugface ¢fh@ baidy sfwaterngas réoduhtRemPpréidingadvisebugat er,
causing the oil to formdroplets and to disperse down 1nto the water col umm

wher e nat ur diSPEETRRE dauishare gpatpetinadhe Viscars slisnersaniiiaid Withathedoibemer wi se,
t PEH t
ahon appl | cheos ORABEARTATH S SRRt St o biterad of IPRA & SbHiBA SR
the 0|I, 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



[ 0039] As used herein, the term"dispersant” nmay also refer to a "dispersant
m xture," which is a dispersant made from a conbi nation of at |east two

i ngredi enrwe.20/®®36t he term "di spersant” may enconpass aoy/usadogneabo (a
liquid, solid, or mxture) that incl ude_59lgoth an effective anount of a

di spersant conponent and an effective anbunt of a viscosifying agent or

vi scosi fying conponent, where the two conponents are m xed, blended, or in
some nmanner conbi ned with each other. For exanple, one of the viscous

di spersant l4d-guid i i i c f i EYyellirls of a
"di sper sant tHa?n%h? %@gﬁ%%gnrﬁﬁé?eéf@%da@ gwgﬁi?s%e%rog n?fwéérg'éi heven

t hough sone“dispersant.bf the vi scous di spersant |iquid has no di spersion
properties. [0040] The term "di spersant m xture" includes any material that

i fi " di £ def i.ned, ab dis th t of '
o aersont TG T PomRalsed ARrdiN 1R ey “BboeREnt S ma 415 el oo no
agent, " as 4fépdr8EnbiRtlre Prehiehal! %diéﬁ\@rsghﬁﬁ%@%nﬁ“&héhﬂﬁrﬁtﬁr{"%f Ritesent

t echni ques includes one or nore surfactants and a solvent. [004 n
accordance lsash twoe ingrediants.t e qthss tetme disprrsant’ dmaye esgampasst ang nay

ondt e vi smlerd) AR oo oP AR o skl fin ! Bheathy® AMBUbLSrg oot ™
0.8 g/ sugispthaint sdraposemtbanddan effedtive t Ardount @PUs Vikcoeeyanbagbhterd of

the present techniques, the density preferably falls in the range of about
0.75 g/m t¥saeyiting companent,\gbars thedtwacamponeeissa ey daddgnded. erdi s t o

any gas, solige &%Phieﬂléiognﬁinﬁtﬁ WillE aBRERhENE P SO&HhAY, Bheof tHE R cous .
m xture. More specifically, the viscosifying agent | ncreases the viscodity
of a di sperdisperganttliguidss didtuaset hieerein thatehcllides aneefféctivel amdanefarabl v,

t he viscosifying agent. may creasge the viscosi, of the dispersant m xture
f rom about ﬂvﬁpqgraa V@'%d@@ﬂﬂ?%%‘%&'@ﬁt S sajc{ug%?r,saat t PRygYh evaR thPughr sant

m xture mayghAavsHidh of 0% Ui 7 - 10 -

| ess than 5% Ope%o Iovg)r ﬂgéog'%&%ﬂg@&p}é%e%fﬁgé%gﬁ yﬁﬁ?ﬁ%@&%@agﬁ(@%éase t he

viscosity to about 1,000 Cp to nore than 10,000 Cp depending on the

speci fic foldA40d of tAkevitetousdigpersant amixturejuiidcludesr ey whatetiahathatiepend
he .envir

on the type i |l _being treated, and t. nnent al, condj tions.

00431 pr of oARITES Fhe \PISREEAT (4 JglFd cibARS L tné Hieh iy &liscans,
dispersant liquid that causes oil to disperse, but is not a “viscosifying agent,”
as defined below. Preferably, the dispersant mixture of the present

techniques includes one or more surfactants and a solvent.

[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



has a | ow density and when m xed with the other ingredients, |owers the
density of the dispersant. For exanple, the density of the viscosifying
agent is woebevmlsisy significantly less than 1.0 g/ m an#cpassemloysias | ow as
. 00015 g/mM . Mre preferably, the vi SCOSllof_yI ng agent nmay be a gas bubble, a
"m croball oon," a particulate solid, or "any other agent that increases the
viscosity and decreases the density of the dispersant m xture. The term

“m crobal | oon" includes any particulate nmaterial having a gas-filled or
vacuum fill g I part
of a vi scousgaﬁgggrsgg O O&éar ;?O ?Q‘ﬂr\é{;gué@o‘éﬁﬁn?‘égbﬂ gﬁé. I'%%%élgésrﬁge
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t han about 0.50 g/nI "or about g/nI or about 0 60 g/m. Preferably,
t he aver agel094]i cl e Eraferablynte vna@nsxiymmagermtccafdbamreeaet ie@bt)tqu@saalem into
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di sper sant i sp a e d for
exanpl o beloid mactiially s “scbbfithd sBeht® i3, bE” SnbEy stk
density of ‘ahictdballodngr alpaauogndat‘e s@lQﬂ4éi| lamyoothesr agemetlsanemdre@ses the

enbodi nents of the %peaent t echni ques, e di spersant m xture qr conponent
may i ncl udeV'éﬁ‘}S'B’hé Fcﬁﬁﬁér@ﬁnpeﬂﬁ sthﬁag'&BPé%@It AIXWE: si e 1M when
applied alo 0 R - 11
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supporting the oil’. Also, it is preferable that the di spersant component
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of active i f nt erc f
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al so be a conhi nat a bl end or of diff rent c
di sper sant slaugiga 'f"“t It@%g“'?:'r?é\ﬁ PSS r& ﬁt@ RIEORYHPH '-’xﬁ?dé’t a HHW%(%
trademarks, nT@lrtSﬁs%‘I 1 RBGshtB 889§IP &%%nu&&@al%ﬁs%\feoé BehkedEssityNofer

carrier solvent. east one xarrp a di spersant conponent I's any of
t he di sper sthan ﬁtmrde@alt)s ¢fntrecrzﬁxam@m|m afAREXVISEOYS Qﬁsﬁerﬁemtalllqpeid by
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sor bi tan nonool eate); about 28.6 w % TVVEEN 85 (pol yoxyet hyl ene sorbitan

triol eate), asrfar sbewlm@%owtb)@mabpf e VatRIRiag e Whisbtpay have

sul f osuccin I npl ary useful dispersant m xture may

i ncl ude: ?td?c?rsg)(wpfaﬁbﬁ%ﬁﬁgl ea lag(ﬁ?ﬁgm about 5 to 15 wt%, (b)

pol yoxyet hyI ene sorbitan nonool etae (fromabout 15 to 25 wt%, (c)

pol yoxyet hy[Gd4d] sor bi traonerdraheteaspédifio eniinaiments obtheOpratsét teathniglless odi um

di oct yl sulfos nat from about 25 to 50 wt More narr.o . a
0 oner sant (e HERETH hHEVTRBr ComPansngiDaK eHFs! 5 chemtice: JE8Sisan, (b)

pol yoxyet hth%mer %@ bt@%frmﬂémkﬁ@as.n (A appfledMatBne (0F) inP@bMBMLEbRYNERE WO
20081094236PCT/ US2007/ 02510 - sorbi tan trioletae (about 30 wt% and
(d) sodiumdioctyl sulfosuccinate (40 w% . In all cases, the total weight

percent will not exceed 100%



[ 0046] Referring now to the figures, FIG 1 shows an exenplary flow chart
100 of one enbodi nent of the manufacturing process of the present

t echni quewo 2besBk| y, the di spersant ingredients are praviusea7b@Ap0 The

di spersant ingredients nay be corrponent_il l(g) - (d) above, and may include a
solvent. These ingredients are m xed 104. Then, a viscosifying agent is

m xed wth the di spersant ingredients 106. The second m xi ng step 106 may
occur imedi ately after the m xing of step 104, or may not occur for

several hou d ft r VI.SGORLT Wi t_. may
be a | ow de%éri’nteyaso " %?'%égg?ﬂgroq%@?@baﬁh\c%ﬁﬁgs.pe}gﬁﬁﬁ ?grr}eﬂ ')g%oggﬁﬁreant S,

][ h;a I ovve[) v phality tof su:irﬁatctarﬁ?]ramiudr)]mé (74} nﬂdsrenscivmslﬂﬂisr?]o'ntbmrfﬂat?dlthfagenyZhel f
ife or be easier t u t hrou a systemor store than the final product
of the pr pc@@%miﬁ.ﬁggﬁfggﬁhﬁﬂawgem g‘&%@yopﬁ&”u'ﬂeth@ 3flepaB e &SR XPRENE he

vi scous di Sgﬁgéﬂgntlm%@. aphd RECS BNt P&nEBH@ntsi%Pﬁ’rre?ér’aBB/ag%ré Sluble in .

vi scosifyin gent and the dispersant m xtUre during sto ternative
met hods andtheppalr & usbihf dr isthminggappiedoitngn i thewgwated serrounding ahe

T RobphaubRiie, Rlsoh KRG e, Bal e RpeBisa B B e .
enbodi nent  gfhigh peidHagé (%.E?@B%‘Gr%ré' 85%&5# To%,'dr‘?f&%%rtrhﬁré?'df aehld !

treating agent product oOf e process of FI or ot her enbodi'ment of the
present techgregdiest, suchsasta serfactantrapd iz st percgatage of sojvendribanrient | y

vi ewi ng FlI . :The.chart .200 shows-| oading e viscqus dispersant |iquid
onto aoven: b Bridy S gt ANt bexRRlee tenticaE fishefsafis 13aR As 8

appl yi ng t haispessmi Totirintané anly @fitkle tonipedentd ideptifitd #98.S TPatedit Nospi | |
is visually inspected 210 either concurrently or just after the application

step 208 and 19,4 Hbr er i SsuPatenteNe. 15818468t afane tafeinosembination.s Hoee

e
214; if not J L ad ect | :
ant 11 the. « PRIEReAIhOSE b tekeRritG JO BREES AT A BRBGEPATBERER e 5
[ 0049] Not e thenidahdonmulas! ofi thepdispesants, egre Hdlrebg incoiporated I8y fefeténce, and
easier by the opa Llle vi{ ibje nature of the yiscous dispersant [iquid of the
pr esent tecﬁﬁiedggg).esf A é@n@'%ﬂqré?'hta?qmﬁorﬁfHoﬂlsﬁE%%q hetedd 106 of the
manuf act uri ng process 100 occurs al nost sinultaneously with the application

step 208 of Eddlﬁi]”eat TRBL JiBperhE c%%or{e(mﬁﬁ%ﬁa%o ?es QePniRafde @ gar ¥

delivery method of the viscous dispersant liquid of the present 'teChni ques
utilizing thlendior syxture tofedifferent aapemicalf dispersants e Somé of itiGsel chemhiaahe
treating nmethod of FILG 2., Accordingly, | G ,3 may be best understood by
concur rent | §SPEERAN aFf &9'd fngﬁﬂ nglp_nt’rﬁ:@aggs, Pﬁéeoﬁta@bﬁﬁ'\qd %@fo&‘f)r}sh_e
body of watghd3haynBy formufitedOh Bechvrighlsovdritcoug lRiakt oRee eRhaipfe IHBali s
flying over the oil spill 302 at a height 304, and sprayi ng&a di %gersant

liquid 306 @isPersans companantiis 30y of the disrersarBoeharaigalseinaC PREXITEN 500
ver about " 1hG QREX TE0EPEL eI BhelF by, FKGMEEI Cop, A BB S pLeFEY P
di spersant Chemical306mpaynybeAt least b6 dosndlatioe s andsd pepduttois th@ppsesent
L eenn| 4ues: of dcut's. 7 Weight percent cwioa) SPAN B0 {Edrbitan moncoleate) about1gd O
of oil gntp
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



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
wat er 404wendosidee23di sper sant 408 is falling in dropletsPcCirruskioGo2siB) t he
di spersants 408 m x and react with the_qiW_spill 406, causing the oil to
separate into droplets when agitated by Waves. In FIG 4C, oil droplets 410
formand pass into the water 404 col um because of turbul ent m xi ng.

[ 0052] The action of oil spill di spersants as shown in FIGs. 4A-4C are

| argely dep C t

ot her agent g&%@gb fg@%}a%%bggn\?gn@%za g%(;ﬁpﬁ gﬁ&grgua{fnot%%f%ﬁ%?étl ons
cont ai n onewtf).mbn all saséstbedotal V\eugigqmrserﬁtsulllfrmtteaneed 1808 .0one or nore
sol vent s. l\/bst surfactants are nol ecul es that contain both ol eophilic and

hyd hi | t t t.ant | | dj ff
o an oi 1 -olABIEr of Felfing, fadr 5. 68 idiied B dathpvarm AremPn fawe:
sur f act ant sokik D of e craUFABH BP4RSFRETYHEARY BRHAS of i prde

interfacial tension or the surface tension of the 0i | owm ng t
formation otecmmle@r oplnettaélyt Hhe disppegasd ingredients meeprowcﬁasdmoaue The wat er

[0083) The <BRPeh oredkous i tic EhioBlin B "o RRke, Bhy Bal Acfise

functions. Eblveht. tTiese erliregichhe avé san@dt Y0#f THeh aat dgtod agend @I | ow
efficient application, such as through spray nozzles. Secon sol vents

promot e penBt¥ad Wih theFispsisagt lﬂgf@%'éntﬁ 0% r Jhet S¢WQQ1@"6ND sien NP64Rag| i ck.

the o I spi ProBoR T SPER A8 TBe Fhikild bl BecEh 08 o b Rt Byl for gBypie™ °*
di spersant bO@rsi dals) \INeegsmsr choop laéteswalld) Fhé&vistdsifying abiernenapibe kv pool s
and rolls off of tt]e Vi Scous 0|L ﬁ96 rather than reacting with it. This is
one exanpl ed8RSIty $Rlid OasaPT MiIBPaIeRMRS h t he application of conventional
l'iquid dlspersants on oil spills. [0055] The action of the dispersants shown

n FlGs. SAgUarIel al e 8 Mbbain éiRs ViR Ner XisthsitPFniXiure RESMIng iRk ed.

Typically, crudé oils will increase in viscosity as they age a a spill
ei ther by |sep H4 mayabave adongenehels lituohbasasie tol pyhp tbradgh' a tsystem

f ti | Si d f t.act th c
water. as oot St Ah8Tne Minelbid SRS Tb inF£5 0P cheme e BRPofens bak “be
limted to mchRie ai Btepebf e-rRikidg e Visous' lspersdnt TR{LRS .ast frerdl ;@aQsbéy of
many oils can increase tog quickly for dispersants to be effective. Wien

oi s lose tHRME gpRAAtiedMISAeMscOsiieg agery anthihe dinaroant médureydudngral | y

buoyant in t i t of
the slick bgt{a?%\g?hg{“sedﬁ?acerﬁqng aaﬁd V\éb%‘%&%ss E&mgtgﬁ'hgvg]hﬁgé o‘%lrERH rface
mor e readi | gnd hermiving tpesvnscmﬁ Wispargamt liguidsof Ithe tpresdnts pedtavidies aré 00
light, it HEX not contact the viscous oil sufficiently and if it is too
hydr ophi | i cKNWn @ {hase-efgkithiny the 3wt upon water contact which will prevent
it fromcontacting and dispersing the oil.

[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.



WD 20081094236PCT/ US2007/ 025100 - 15 - persistent, visible, and floats on
seawat er. The viscous dispersant liquid of the present techniques is

pr ef er ablwormesaenhesi ve and persistent than other oil ®pirids2aespansant
formul ations or mxtures, which inprovesgffectiveness by holding the
liquid together, rather than allowing small pools of the liquid to be
separated fromthe rest of the liquid. In particular, wave action and ot her
physi cal disturbances are less likely to break up the viscous di spersant
gel or past t he pg { S o I e nore
likely to dﬁ’s%‘egllse , PGt that G HERshBLor o ?E‘%i’%ﬁ%ﬁ%@t frettive 07|
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(e.g. does not formsnmall pogls or snmgll droplets),.|long enoug o]
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| onger, about 10 hourS or |onger, or about 24 hours or” | onger dependi ng on
the oil andstepe2@batiihe toeatmerteroceso2B0.di spersant |iquid of the present
techniques is also preferably visible or opaque so that it may be visually
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al | evi at e otheecoil spillB02 om thes body ofilWater 31 araypsrayay inot Wi lighlgh dgsnsagit.
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[ 0057] Benefi c t'he present tec gues nmay enhance proces
utilizing epfaelevelanes,f Belicopter, vart dther flying eehiote. cdibel beight130dnmayl be

addi tion, the caohesjy ersistent, visible, and buoyant r f e
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The m crobal | oons preferably have a particle size range of about 25
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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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vol ume functions. First, they reduce the viscosity of surfactant blends and allow
efficient application, such as through spray nozzles. Second, solvents

promote penetration and mixing of the dispersant in the oil spill or slick.

[0054] FIGs. 5A-5B show an exemplary illustration of “roll-off.” In FIG.
5A, the oil spill 506 is floating on the surface of the water 504 and the
dispersant 508 is falling in droplets. In FIG. 5B, the dispersant 508 pools and
rolls off of the viscous oil 506 rather than reacting with it. This is one example
of a practical problem with the application of conventional liquid dispersants

on oil spills.

[0055] The action of the dispersants shown in FIGs. 5A-5B relates
largely to the viscosity of the oil being treated. Typically, crude oils will
increase in viscosity as they age after a spill, either by loss of volatile
components such as the “light ends,” the formation of emulsions, or by
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,
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persistent, visible, and floats on seawater. The viscous dispersant liquid of
the present techniques is preferably more cohesive and persistent than other
oil spill dispersant formulations or mixtures, which improves effectiveness by
holding the liquid together, rather than allowing small pools of the liquid to be
separated from the rest of the liquid. In particular, wave action and other
physical disturbances are less likely to break up the viscous dispersant gel or
paste of the present techniques into smaller droplets that are more likely to
disperse into the water column without interacting with the oil. The viscous
dispersant liquid of the present techniques “holds together” (e.g. does not
form small pools or small droplets) long enough to be effective in dispersing
the oil at or near the surface of the body of water. This time period may be
about 5 minutes or longer, about one hour or longer, about 10 hours or longer,
or about 24 hours or longer depending on the oil and the conditions. The
viscous dispersant liquid of the present techniques is also preferably visible or
opaque so that it may be visually identified due to its contrast with the oil spill,
particularly during application operations in which the liquid is applied by an
airplane or helicopter. The preferred embodiment of the viscous dispersant
liquid of the present techniques also floats on the surface of the body of water
being treated because it has a lower specific gravity than the water. In this
manner, the viscous dispersant liquid should remain floating for a period of
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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micrometers. One example of such a product is 3M™ SCOTCHLITE™ S$15
Glass Bubbles. An example of a gas bubble that may be used is atmospheric

air.

[0058] In one or more of the specific embodiments of the present
technigues, the surfactant component occupies about 50% or more by weight
of the dispersant. In other embodiments, the surfactant component occupies
about 70% or more by weight of the dispersant. In still other embodiments, the
surfactant component occupies about 90% or more by weight of the
dispersant.

[0059] In one or more of the specific embodiments of the present
techniques, the dispersant includes microballoons. The microballoons may
be mixed with the dispersant components in sufficient quantities to form a
viscous dispersant liquid that has a paste-like consistency, is visible or
opaque, persistent, cohesive, and floats on water. In one or more
embodiments, the dispersant including microballoons may have a specific

density from about 0.80 grams per milliliter (g/ml) to about 1.02 g/ml.

[0060] Some embodiments of the improved dispersant formulation
comprise at least one surfactant 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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polyoxyethylene sorbitan monooleate (from 5 to 15 wt%), (c) polyoxyethylene

sorbitan trioleate (from 30 to 50 wt%) and (d) alkali metal salt of a diocty!

sulfosuccinate (from 20 to 40 wt%).

[0062] A more specific embodiment of the dispersant is represented by
the formulation in Table 1 below:
Table 1
L)) (1) 1
Component HLB* 7o by % by Density
mass volume (g/ml)
(1) Span 80 (sorbitan monooleate) 4.3 4.3 4.00 0.986
(2) Tween 80
(polyoxyethylene sorbitan monooleate) 15 8.6 7.50 1076
(3) Tween 85
(polyoxyethylene sorbitan trioletae) 1 38.6 35.25 1.028
(4) Aerosol OT 100 10 36.6 31.25 1.1
(5) Isopropyl alcohol
(amount to make 10% of total by mass) ) 10.00 12.00 0.785
(6) 3M S15 Microballoons - 1.9 10.00 0.18
Total | 10.7 100 100 0.94

[0063]

10. 7 100

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]

the formulation in Table 2 below:

Another specific alternative embodiment may be represented by

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




0.94 [0063]In Table 1 above, HLB refers to the
hydrophilic-1ipophilic balance of the particular ingredient and the
m xture. This nunber is an indication of et her the conpound will be
attracted nmore to oil or nore to water.” & nunber between about ten
(10) and about sixteen (16) is preferable. [0064] Another specific
alternative enbodi mrent nmay be represented by the fornulatlon I n Tabl e

2 bel ow. Table2-Conponent—HB*~—310—-by—rrassTi4byrvolure—Dbenstiy
(4) Aerosol OT 100 10 2940 24.7 1.1
(5) Isoprapyl alcohol _
(amount to make 10% of total by mass) 10.00 11.9 0.785
(6) 3M S15 Microballpons - 1.9 10.00 0.18
Total | 10.7 100 100 0.94
[0065] In yet another specific alternative embodiment, the isopropyl
alcohol may be replaced with a different solvent such as ExxSol®

D80. In this embodiment, the weight or mass percent (wt%) may be from
about six wt% to about 14 wi%, from about eight wt% to about 12 wt%, or
about 10 wt%.

[0066] Various methods may be utilized for delivering an oil spill
treatment agent to an oil spill on a body of water. More particularly, these
methods relate to oil dispersants. One benefit of dispersants over other oil-
spill response options is the speed of application. Conventional dispersants
are typically sprayed as a liquid through nozzles from a variety of application
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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[0068] In some embodiments, the delivery system evenly distributes

the dispersant over a portion or all of an oil spill as the airborne vehicle flies
over. In at least one embodiment, each of the dispersant droplets has a size
and weight such that it can be accurately dropped from a high altitude and still
hit the desired location on the oil spill, even in inclement weather, e.g., rain,
high winds, or storms. Preferably, the droplets will be greater than about 0.7
millimeters (mm) in diameter, or greater than about 0.1 centimeters (cm), or in
the range of about 0.5 cm to about 1.0 cm in diameter (e.g. approximately
“‘pea size”). Although propeller driven airplanes are currently used for aerial
delivery of dispersants, at least one version of the delivery method includes
use of a jet airplane, which is capable of flying at higher speeds than propeller
driven planes, and thus is capable of providing a quicker delivery of
dispersant than provided by propeller driven planes (measured time wise from
airplane take-off to oil spill). Further, the oil spill treatment agent, dispersant,
or viscous dispersant liquid described herein can be accurately dropped onto
an oil spill from a higher altitude than can conventional liquid dispersants,
because the wind is less likely to diffuse or alter the downward trajectory of
the viscous dispersant liquid to the extent it does the conventional liquid
dispersants. This is because larger dispersant droplets are possible when
using the viscous dispersant liquid of the present techniques. Particles may
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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spill after being discharged from the airplane or other vehicle. Furthermore, to
function effectively, the conventional liquid dispersants should be delivered as
very small droplets, e.g., 0.5 mm or less in diameter. Such small diameters
are beneficial, even necessary, because larger droplets tend to penetrate the
oil film and interact with the seawater by either passing into the water column
or “herding” the oil. Herding refers to a situation where surfactant molecules
spread in a monolayer over the surface of the water and move the oil slick
across the surface rather than dispersing the oil into the water column as
desired. The viscous dispersant liquid can be delivered through nozzles
forming droplets with a sufficiently large size so that it can experience high
falling velocities following discharge from an airplane or other vehicle. The
viscous dispersant droplets can penetrate the oil slick (due in part to the
velocity and force upon striking the oil surface), but their buoyancy causes
them to float back to the surface where they can interact with the oil film.
Accordingly, by providing larger droplets than the droplets of low-viscosity
liquid dispersants, viscous dispersants are more amenable to delivery from jet

airplanes which are capable of flying at higher speeds than propeller planes.

[0070] In some specific embodiments, a viscous dispersant liquid and
oil on a body of water are provided. The oil is contacted by the viscous
dispersant liquid in order to disperse at least a portion of the oil. Preferably,
the viscous dispersant liquid is the viscous dispersant liquid described in

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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[0072] In yet other specific embodiments, a method of dispersing oil
located on the surface of a body of water includes placing on an airplane an
oil spill treatment agent, flying the airplane over oil located on the surface of a
body of water; and dropping the oil spill treatment agent onto the upper
surface of the oil spill from the airplane when the airplane is flying at an
altitude of about 100 feet or more over the oil spill, wherein the treatment
agent is cohesive, persistent, visible and floats on water, resulting in

dispersion of some or all of the oil spill.

[0073] In one or more of the specific embodiments of the present
techniques, the dispersant includes microballoons. The microballoons may
be mixed with the dispersant components in sufficient quantities to form a
viscous dispersant liquid that takes on a paste-like consistency, is visible or
opaque, persistent, cohesive, and floats on water. More specifically, the
viscous dispersant liquid may have a specific density from about 0.80 g/ml to
about 1.02 g/ml and a viscosity from about 1,000 centipoise (cP) to about
10,000 cP.

[0074] Various embodiments of the present techniques are described
below, at least some of which are also recited in the claims. In some specific
embodiments, the oil spill treating agent may be manufactured by mixing all
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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anenable to 65FNUS?y fromjet airplanes which are capable of flying at

hi gher speeds than propeller planes. [0070] I n sone specific enbodi nents, a

vi scous di spEo7ggnt | i g emboadirmént oitha digsbrsaht vbther peisenpiethinitfies Whe oi |
is contacted by the viscous digspersant liquid in order to disperse at |east

a portion ofesté@ o |thres dreavypCplifarpia grustes @dis dihabedreaknonngts Fhadenge

vi scous di s Lk (i ry Wah i di resent
Voot ques. Eotiitonsl B4pRrodiRS s thii NG A BRI RO LAY bR afeer o
a net hod of ntoreaai\my_gda;pemskédbs@irtla]sopmsmd.sTm@tqmsysieiémgmgqsd out usip'gldI 10 4
o The o coBg LR bbb FC i S 0o e ah el
treatment agant7om ming theNkst 8il WS &éé@{j pnbl%r%dvvhtéwﬁfﬁwme @Htférgé @Rt to

di sperse oil formng part of an oil spi | ocated on the surface of a body
of water whthe tténrk dirghéhs amave garlegated activated.acThent thet dspeirsant (aither

20081094236 71 100 -21 - .[0072]L.n yet other. specific enbodi nents,
2 et hod_ of CAREEIPSoDR TrochPeitspienitisaeacl Bflia” BEasns aitered

i ncl udes pl agibddirRBnB'was rapAied asing & sRinge o eALIRNthA9B6th dfsperdthts he

ai rplane over oil located on the surface of a body of water; and dropping

on ) A y or
the oi | spi Fentactest thenteshgdnn thatdesitgd dippersastite agrabp (DRDi Thepwvave f rom

t he airplan h ' IS flyi Lt1tude of eet
or mor ¢ ovedefRES s dPe R S0 BruBRaid b Safle E8RHbR 1071
persi stent, testsi KAfeeramsbrokimeatelyonswairkites, r theulidisgeiseddois pemaining o tseme or
all of the oil spill. [0073]In one or nore of the specific enbodi nents of
the present asé@keR &Ge@? %W%?éﬁ\é?fé%waisrﬁﬂ”%@ Ane waiahed ém salcuipte the
m crobal | oogg, Yopﬁis%?‘sqgn""i th the dispersant conponents in sufficient
guantities to forma viscous dispersant |liquid that takes on a paste-like
consi stency, is visible or opaque, persistent, cohesive, and floats on
vat er. More[@7&i fi caFoy the teavysCelifsrniasyrads ails, lai staindandyl : 2G\OR wpeci fi c
(iie(r)lgbt %:/e];r: ?B%? (l)JrE 8%18&\89@%18%530E%&)}%g%?rilﬁ%%iglowa 8rré(?er?ec¥|e%:g§éi}nyenft of t‘;ibOut
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.



[ 0074] Vari ous enbodi nents of the present techniques are described bel ow, at
| east sonme of which are also recited in the clains. In sone specific

enbodi nenwe,20e8me43651 spill treating agent may be manuf aecurssdoosw2smxi ng al |
but one of the conponents, then mxing_the final conponent at a later tine.
This process may be beneficial by permtting | onger storage tinmes and easy,
nore rapid transport through pipes or other systens. The final ingredient
may be m xed on-site, or within a few hours or mnutes of applying the oil
spill treatnment to oil floating on a body of water. In one enbodi nent of
the present techni ques, the various surfactants and solvents nay be m xed
together to forma lowviscosity dispersant |iquid and a viscosifying agent
may be addelP080]a | at &s isiappardhicfromsibesttart, rtgeamuusndiypeksam tiguidadfl mons,

gas bubbl es r | ow densj.t oljd, particles. I SCQSI agent .y be

Sdded at angrfered " eREUTRET vPh e RISSTC teSBRRUPS  CHRSFTENa! PISRIER « he

delivery of éﬂ%@n Fstagt ofl thahetHa |kn§Wn| Hnspewant COREXIT® 9500. The

20081094236 CT/ us2007/ 025100 - 22 - 7%‘ n one enbodi nent of the present
f

t echni ques, V'ﬁﬁ@u%(ﬁf’é@@r’éﬁﬂb Raste slﬁﬁfﬁ&S@d olivengss, whien gobliedylet highdne

sorbitan no ) and al kal i
nmetal salt gig 8a %Ibg%ta &ﬁ suQ'*%Ogﬁﬁcg%%%%aggﬁ%&g{epiﬁéso%@o OK"%'fS%ﬁ%cfdé'%%édN I%%’E;et her
until the Asppifea inG¥loveercdispereant 1o 6l Ftid ved. After the Aerosol OT has
conpl etely dissolved, the viscosifyi ng agent (e.g. mcroball oons) nay be

m xed in ungjl Vi ScQus. persant uid has forned. The m xture may have
a viscosi tyfd&mget wee%l?ouf &5 0PESRD} pgﬁ@@'%{ﬁﬁ) eindhgbdoventin cmayn e
density of Qﬁsecreﬁﬁl%@“tolvé}%&/ FhodfER Pﬁd' M\srﬂsﬂ%t%reﬁgsq é'éyérﬂgnagsge

is mxed wt e ot her conponents. e enS| ty viscosifying a

be m xed wi emnboﬂenemﬂseldlsmlrspedeabevm havesshedroustmwrlalys , wapnohsexampleor e
after the other co ar.e m xe enS|t viscosjfyin ent
preferably FRW%QE@ESBHB d,292/3 e yngprs;[ﬂ%d ﬁ'?%??fee'"t'% oy ik nQ{ U%@n‘g?ﬂa?

about 10, 00ge CliitnAed ReEheasaticliae EMBBHINe/te aReHsed: %@re%m |hee@@0‘tﬁe1 02
g/m. In one preferred enbodi nent, the viscous dispersant liquidis a white
past e-|i ke REgsenhtesbmiques of thesomsmttqn afe t@e@mmllanodtﬁcatlom@ exfuieaientsbout

about 0. 92 YEersSIAuRaRIE R & hifand 3605 oo 36 AR AR APl < o |

the oil spiby the RAbwry appe¥nded Biawed. usi ng st andard m xi ng equi pnent and

techni ques known to those of skill in the art. Advantageously, the viscous
di spersant liquid may al so be transported, applied and stored using
standard equi pnrent known to those of skill in the art. [0077] The

effectiveness of a dispersant in relation to its ability to renove oil
spills fromthe water surface can be neasured qualitatively, or in
different nore quantitative ways. A qualitative technique for measuring
di spersion effectiveness is the Paddle M xer Di spersant Efficiency Test,
described below in the exanples. A quantitative dispersion effectiveness
test is the EXDET Di spersant Effectiveness Test (Becker, K W, Wil sh, M
A, Fiocco, R J., Curran, M T., "A New Laboratory Method for Eval uating
Ol Spill Dispersants” International Ol Spill Conference pp. 5407-5510
(Tanpa, Florida 1993) or the EPA Baffled Flask Test (Venosa, A D., King,
D.W, and Sorial, WD 20081094236PCT/US2007/025100 - 23 -



G A, "The Baffled Flask Test for Dispersant Effectiveness: A Round
Robi n Eval uati on of Reproducibility and Repeatability,” Spill Science
& Technol ogy Bul l etin, 2002, 7(5-6), 299308). Some other tests

i ncl ude, for exanple, wave basin tests, broken ice tests, finite

di fference nodels, the Mackay test, the rotating flask test, and
others known to those of skill in thecaJA|M§xanpl es: [0078] An

enbodi nent of the dispersant of the present techni ques was tested on
three heavy California crude oils that are known to chall enge
conventi O”al\/\!ﬂbﬁ%edléiﬁ{g IS‘due to their higher viscosity. Two crude
oils that are nore easily dispersed were also tested. The tests were
carried out using a 10 mx 1.2 mx 1.2 mdeep wave tank filled with

si mul at ed seavvatgéyﬁi aﬂ gﬂpl cal test, 750 ml of the test oil was
pl aced on the se PEISP trgatmenhageRsGOmPRENGF t he tank and the wave

generat or activatgegdsdf Hlshﬂf?a‘fjl'tﬁ H?@Hﬁ#lﬁaf‘é& etfls |!-'ﬂc{a)t \Ag%qpthgr

t he vi scous di spersant e preferre
appl i ed usi r&ynrhcewﬁa*lgmﬂtmfwaﬁsqrwh&ﬂeai tfteao«tlbcmijsscﬂleperaamsllqmdusaopame he

test oil int eswedd rﬁant Oaﬁ ratio (DOR). The wave
gener at or vva?s“c@'b%'?ﬁtdé’ﬁs'r% wasd0en #alt yaigh es usi ng the sane settl ngs
for all tests. AfjiRdrefPibessdBIsi¥peraaht Ml a?ta*’t?ed&g'b%%ﬁéé @ 8y |

remaining in the test area on the seavvater surface was col [ected and
vei ghed to @rhmslpareniliiterdgtrolyendf1.@2 goek sindn. [ 0079] For the heavy
California crude tandard 1:20 , sed f bot.h, f he
Vscous. di sper santiei e VisaRidares Rt B s o 13 g barent o
techni ques wblwh%rebté?@@s v&ﬁghtt CERN 6F (RAF g)étl’ﬁﬂleﬁf&eé@r%ﬁaﬁwde

oils, lower DORs (e.g. 1:50 and were tested to evaluate the

capacity of m%@oQﬂﬁé@oﬁg af) wpight apecant QﬁDGWQKY%IhWﬁéﬁéOf@EﬂFEW@&ﬁtﬁB?ﬂ -40

of the pres t t han
i s possi bl eq’gmélgﬁlte%%%ﬁf? %ab%‘&gﬂ r{Ie%{f(raaesuF’tl‘y}sl\ds'?)l'fb étu(ég%ta gés érht

in the char tperteritldBhyGrocBheore baakcohbl ﬁl@ent@aﬂ@ﬁp@b@ﬁgﬁtfmrwﬂtﬁnt age
of oil dispersion for the dispersant of the present techniques (right
bar) next tdNEERBMPF0) 9500 (left bar) for various crude oil types,
as indicated. WD 20081094236PCT/ US2007/ 025100 - 24 - [0080]As is
apparent fromthe chart, the viscous dispersant liquid of a preferred
enbodi nent & t hélher@bspitl treatheniagentdif sfems B svizergirethearpaueec vistage
of the oil than th i spe | T(r 00. e Vviscous .
i sper sant igssTmdRit Buther Retibenane chess duiowand [ fgist) Soids.
vi scous oils and showed increased effectiveness on | ower viscosity

oil's when applied in a | ower dispersant to oil ratio. [0081] Wile the
present techhi quedheodil spibk ticatroeani agentey cledmslisaegreirpihe viscousrdisprrsant

nodi fications and alternative for t.he e ary, enbodi nent s
i scussed andvl frade BoaR bEBwrL TR d T RE R Bl Fovever - i shoul d
agai n be understood that the invention is not intended to be limted

to the particul ar_enbodi ments di scl osed herein. |Indeed, the present
t echni ques o t héhwbmlllb’@amén&ag@ﬁmrclaaml1 mdRreirctheiisaous dispersant

The i nvent ; JACRE 2 FRBMALYRR Al it bRk 88l 107 =coPe

5. The oil spill treatment agent of claim 1, wherein the viscous dispersant
liquid has a hydrophilic-lipophilic balance between 10.5 and 10.9.

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

liquid has a viscosity between 1,000 centipoise (cP) and 10,000 cP.



- 25 - CLAIMS What is clainmed is: 1. An oil spill treatnent agent
conpri si ng: a viscous dispersant liquid formul ated to di sperse
oil floating on the surface of a body of28water, wherein the viscous
di spersant liquid is opaque and has a density |lower than salt water;
wherein the viscous dispersant |liquid has a density between 0.80

grams per mzliliTHes off gpilivecmeniagenttfMlaimendyherein theh@s&ius diBBersant
vi scous dispersant liquid conprises: 3-13 weight percent of sorbitan

nonool eat e, lBuibhagRyfgcoOsHY between SRI0eanfippisg (6Fe 258 aP.
nonool eate, 30-50 wei ght percent of pol yoxyethyl ene sorbitan
trioleate, 20-40 weight percent of alkali netal salt of a dioctyl

sul fosucci na.e, SFHeboivepill iteateentagemtiof tydmot avherirothesdtdesstione solvent
solvent, and 1-3 wei ght%p_ercent of mcroballoons. 2. The oil spill
treat ment ad@mPRFesANg oh isopigpyt alcahelandp deraromatizedualichadiser sant

liquid furt Q1Bb} e of gas bubbles and | ow density solids.
3. The oil gﬁ{dlr trégt%ﬁglr?ﬁﬂagent of claim1, wherein the viscous

di spersant liquid has a density between 0.92 g/m and 0.96 g/m. 4.

The oil spill tregtnment agent of claim,/1, wherein the viscou

di spersant | 19-qui S SO JERUBRT FGSTHGSIANM T Ovbalieuhiie HEFaRalioons have

and 12.0. ki bkl mi im1, wherein the
=3 pgﬂi%léj?lﬁe %PES mlbfcﬁﬁ%tgg%‘?pﬂ?ﬁﬂéro%et%f .

vi scous dispersant li1quid has a c-1ipophilic balance
between 10.5 and 10.9. 6. The oil spill treatnent agent of claim1,

\(/:\Q(ra]{ ?:ogi tsge(1 i )chﬁioﬁéss)@g&sa?n%nt igiagli%tdqor}ﬁpsrisﬁng\;/:i scosity between 1,000

at least one surfactant; and

a low density viscosifying agent, wherein the surfactant and low density
viscosifying agent are mixed to form a viscous dispersant liquid formulated to
disperse oil floating at or near the surface of a body of water;

wherein the viscous dispersant liquid has a density between 0.80 g/m]
and 1.02 g/ml; and

wherein the viscous dispersant liquid comprises: 3-13 weight percent of
sorbitan monooleate, 5-15 weight percent of polyoxyethylene sorbitan
monooleate, 30-50 weight percent of polyoxyethylene sorbitan tricleate, 20-40
weight percent of atkali metal salt of a dioctyl sulfosuccinate, 5-15 weight
percent of hydrocarbon or alcohol solvent, and 1-3 weight percent of

microballoons.

11.  The oil spill treatment agent of claim 10, wherein the low density

viscosifying agent has a density of less than 0.50 grams per milliliter (g/ml).

12.  The oil spill treatment agent of claim 10, wherein the viscous

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

13.  The oil spill treatment agent of claim 10, wherein the viscous

dispersant liquid is cohesive and persistent.



7. The oil spill treatnent agent of claim1, wherein the viscous

di spersant liquid has a viscosity between 5,000 centipoise (cP) and
6,000 cP. 8. The oil spill treatnent ad%ht of claim1, wherein the
at | east one solvent conprises one of isopropyl alcohol and a
de-aromati zed, aliphatic hydrocarbon solvent. 9. The oil spil

treatment ageht Ofhebiispillkreatneneagetins daiaT PhalvheenstHeaviscasifiig ddgdrt
size of 25 mcroneters to 90 mcroneters. 10. An oil spill treatnent

agent conpr i @npRrises micsakalloghs. sur f act ant; and a low density

vi scosi fying agent, wherein the surfactant and | ow density

vi scosifying agent are mxed to forma viscous dispersant |iquid
formul ated t15.di spies ot spillltrddtimant agerttof@lainetd, wiheretrutHearothalopedy
of water; wherein the viscous di sgersant_ liquid has a density
bet ween 0. 80"3YFrA PaRiFle Sige of 2imicgemeters to SQppicEameleR® vi scous

di spersant liquid conprises: 3-13 wei ght percent of sorbitan

nonool eate, 5-15 wei ght percent of pol yoxyethyl ene sorbitan

monool eat e, BD- 50T hweoiy bpillgrratment afemaf\obaiset hywieereirsthebvis@osifying agent

trioleate, 20-40 weight percent, of alkali, 6 nmetal |t of a dioctyl
sul f osucci n&o@prﬁ%ﬁ‘\%i’gﬁs E‘é?@@ﬁtanghowm%%@%-or al cohol
sol vent, and 1-3 wei ght percent of mcroballoons. 11. The oil spill

treatnent agent of claim 10, wherein the | ow density viscosifying
agent has a ensithe ol spiddrcatmant agsu afrcdaie pErwingrein thetdscquy nl ) .

12. The oil i1l _treatment agent, of .clai ereln.the viscous
di sper sant |‘i$"§?ﬁfaa'i‘*s" ‘gﬁﬂé a %Xg)eyvﬁ%ﬂg}%gﬁn%ﬂeq%g@bw&er. 13.
The oil spill treatnent agent of claim 10, wherein the viscous

di spersant liquid is cohesive and persistent. - 27 - 14. The oil

spi Il treatriéht adwnell spilldregtmenbagemafsiaim Hb wherestneyisepusgent
conprises mcﬁé;?&‘@éhﬂﬂﬂﬁd has a hydrophilic-lipophilic balance between 9.0 and 12.0.

19.  The oil spill treatment agent of claim 10, wherein the viscous

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

20.  The oil spill treatment agent of claim 10, wherein the viscous
dispersant liquid has a viscosity between 1,000 centipoise (cP) and 10,000
cP.

21.  The oil spill treatment agent of ¢claim 10, wherein the viscous
dispersant liquid has a viscosity of between 5,000 centipoise {¢P) and 6,000
cP.

22.  The oil spill treatment agent of claim 10, wherein the viscous
dispersant liquid comprises at least one non-ionic surfactant and at least one

anionic surfactant.

23. The oil spill treatment agent of claim 22, wherein the at least one non-
ionic surfactant includes at least one of sorbitan monooleate, polyoxyethylene

sorbitan monooleate, and polyoxyethylene sorbitan fricleate.



15. The oil spill treatment agent of claim 14, wherein the
m crobal | oons have a particle size of 25 mcrorreters to 90

mcrometers. 16. The oil spill treat merd#8 agent of claim 10, wherein
t he viscosifying agent conprises one of gas bubbles and | ow density
solids. 17. The oil spill treatment agent of claim 10, wherein the

vi scous di spef santhd bmu M thegmant agsht of SMVER wRer2th tHaht [aask (91e96
g/m. 18. The ail treatnment agent of claim 10, wherein

s
vi scous di srﬁﬂ'@%iﬁtsul'fgqtﬁrtﬂ inaRr akaliyaeiepalt Df:aldﬂ%‘.ﬁfﬁuﬂi’%lq(}‘maiﬁce
between 9.0 and 12.0. 19. The oil spill treatnent agent of claim 10,
wherein the viscous dispersant |iquid has a hydrophilic-lipophilic
bal ance betv@gn IThdoihsgilltfeaiment8gerfinef ki $@iwhereiretigdstorgent of
claim 10, wherein the viscous, di s;t)ersant | iquid has a viscosity
bet ween 1, OCHSREFENDIAUE CORIPYiSEh m%eneépvenizl The oil spill
treatment agent of claim 10, wherein the viscous dispersant liquid
has a viscosity of between 5,000 centipoise (cP) and 6,000 cP. 22.
The oil spil26.t re‘léhmmiit spitl ereatofent | agent 16f, claimr 25 nwhieeini theoat least one
di spersant r| ses, at ne non-ionic surfactant and at
| east one arﬁoﬁfﬁr& 158 QE‘?%’PO“ °§§?CO‘%HESQJV?”%W || treatment agent of
claim 22, wherein the at | east one nonionic surfactant includes at
| east one of sorbitan nonool eate, pol yoxyethyl ene sorbitan
nmonool eat e, Zhd pﬁq@ﬂymihﬁr@tmmmgarﬂmﬁ claoh €24, ewhereir28the ak4{easthmne
oil spill tre erein t | east

f 22
ani oni ¢ surfsé’il\fegﬁthrggﬁ%sa?’fgﬁf? }éppécpmgmgotbql an |30 romahzeg aliphatic

suf osucci natidrockrtbor 88Ivent. spill treatment agent of claim 10,
wherein the viscous dispersant liquid conprises at |east one solvent.
26. The oil spill treatnment agent of claim?25, wherein the at |east

one solvent jg5 a hydr QF AR 4rQhnRlritORGent BV EMim 10, wherein the viscous

dispersant liquid comprises: sorbitan monooleate, polyoxyethylene sorbitan
monooleate, polyoxyethylene sorbitan trioleate, an alkali metal salt of a dioctyl

sulfosuccinate, a hydrocarbon or alcohol solvent, and microballoons.

29.  An oil spill dispersant comprising: 3-13 weight percent of sorbitan
monooleate, 5-15 weight percent of polyoxyethylene sorbitan monooleate, 30-
50 weight percent of polyoxyethylene sorbitan trioleate, 20-40 weight percent
of alkali metal salt of a dioctyl sulfosuccinate, 6-14 weight percent of

hydrocarbon or alcohol solvent, and 1-3 weight percent of microballoons.

30. The oil spill dispersant of claim 29, wherein the microballoons have a
particle size of 25 micrometers to 90 micrometers, and wherein the oil spill

dispersant has a density of between 0.92 g/ml and 0.96 g/ml.

31.  The oil spill dispersant of claim 29, wherein the oil spill dispersant has
a density between 0.80 g/ml and 1.02 g/ml.



27. The oil spill treatnent agent of claim?25, wherein the at |east

one sol vent conprises one of isopropyl alcohol and a de-aronmati zed,

al i phatic hydrocarbon solvent. 28. The ¥ 1 spill treatnent agent of
claim 10, wherein the viscous dispersant |iquid conprises: sorbitan
nonool eat e, pol yoxyet hyl ene sorbitan nonool eate, pol yoxyethyl ene

sorbitan tri3g.eatEhe ail spilkdisperihabf sRlirh Zd, viheteRring ois Bpill dfisisersant Bas
a hydrocarbon or al cohol solvent, and m crobal |l oons. 29. An oil

spi il di sperdByxerophilisrlirepniic balanceastyeensiP @dt 18- sor bi t an

nonool eate, 5-15 wei ght percent of pol yoxyethyl ene sorbitan

nonool eate, 30- 50 wei ght percent of pol yoxyethyl ene sorbitan
trioleate, 288.40 Ties ghtspjledispetsant ofibkii29etisdreadhe of spilldigedrgant has

sul fosucci nate, ,6- 14 wei . hercent of hydrocarbon or al cohol
sol vent, and? ﬁv@%ﬂlgnﬁoggb@@}ﬂawe betwieshald-86ne.10-30. The oil spill
di spersant of claim?29, wherein the mcroball oons have a particle

size of 25 mcroneters to 90 mcroneters, and wherein the oil spill
di spersant H¥s a Hensilspillodispetsaatnf 6ladf 29, herath eddl gpitidispasantThes

oil spill dispersant, of cl aj 9, wherein.the ojl spill dispersant
has a densi t@e'ﬁg?ﬂ&emeqwegﬁagw CﬁHJﬂPCi'?’%QCr%)/{?‘Hq ?b,_ooég;l:l_. 32. The oil
spill dispersant of claim?29, wherein the oil spill dispersant has a

hydrophil'ic-1ipophilic balance between 9.0 and 12.0. 33. The oil
spi | | di sper¥ant bie eil gpih dispersast ef alairh 2% iwherpinl theddik pill sheperbaist las

Spi 11 i sperbuREOR BB o660 AEAREBORE & "epi i "ai sper sant has a
vi scosity between 1,000 centipoise (cP) and 10,000 cP. 35. The oil

spi |l dispersant of claim?29, wherein the oil spill dispersant has a
vi scosity betbaeerf 518500d ePdigperan®ob oem bogdwsof watastoesrprsingli sper si ng

oil on a body of . LStNg; iding. i .

di spersant |iqui ﬁ@mrenﬁglg%@%?ggﬂ%a“ ils ugdr{s\gh%‘%fr?ﬁ% %?S%F@Fu%ggersant
m cr obal | oorguichindludes micesbtlldohsnand he oil on the body of water with
the viscous dispersant, |i %ui d.to disperse at |east a portion of the

oi | . contacting the oil on the body of water with the viscous dispersant

liquid to disperse at least a portion of the oil.

37. The method of claim 36 comprising loading the viscous dispersant
fiquid onto a vehicle configured to spray the viscous dispersant liquid through
at least one nozzle onto the oil on the body of water, wherein the viscous
dispersant liquid comprises: 3-13 weight percent of sorbitan monooleate, 5-15
weight percent of polyoxyethylene sorbitan monooleate, 30-50 weight percent
of polyoxyethylene sorbitan tricleate, 20-40 weight percent of alkali metal salt
of a dioctyl sulfosuccinate, 5-15 weight percent of hydrocarbon or alcohol

solvent, and 1-3 weight percent of microballoons.

38. The method of claim 37 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.



37. The nethod of claim 36 conprising |oading the viscous di spersant
liquid onto a vehicle configured to sprg¥ t he vi scous di spersant
liquid through at | east one nozzle ont g the oil on the body of water,
wherein the viscous dispersant |iquid conprises: 3-13 wei ght percent
of sorbitan nonool eate, 5-15 wei ght percent of pol yoxyethyl ene

sor bi tan nor@fhl ealtes nd&thdd ofeslgint 3gecaraptising ielsliyxinepsstirgnthes oll ort dwe
triol eat e, 35-40 Feight rcent of %[kali netal salt, of a dioctyl ,
sul f osucci ndtedy 8t wg %rgﬁﬁhepwﬁew PeRsat dickichim dsterming whiether the oil
sol vent, an ' : ' | oons. 38. The nethod of
cl ai m 37 co?r)prﬁhs’,éi Eﬁ\%\dygéﬁawn@%ﬁ{ﬁ\fgggﬂg}\%ﬁ%'e to the location of the
oil on the body of water and applying the viscous dispersant |iquid
to the oil op, the_ body of ter. .530 - .39. The nethod, of c¢laim 38
compri si ng ikual THE MR B REIDAY Hnersin Hiseneis 1o PoUldHIpd 4 FPrak the
vi scous di spgsapRtdisherdht lquid 8fopidis cwﬁﬁém% thRfofd bvéi@%d%’ body of
water is sufficiently treated. 40. The nmethod of claim 37, "wherein
the nozzle is configured to spray the viscous dispersant liquid in
droplets confj gured to avai d. overspray. . 41. The thod of cl.aim 40
wherein the 1ropl-@?es @?@10& olfeﬁléim 0.4§’ é’gﬁrﬁf?&ttg?sgﬁplﬁtﬁaﬁﬁ? et qué}_ 0.5
The met hod dengihdters3A.diaieregi N t he viscous dispersant liquid is

provi ded froma height of at |east 100 feet above the surface of the
body of water. 43. The method of claim 36, wherein the viscous

above the sudace s TROSHoT) it el helhiskFRS pioretsrnd ik i
wher ei n t he pretidetierara s hpijht aff aplledast. 1004 foet AboRehhd wirfadiessfethei sdy of
oil on a body of water conprising: provi ding a vi scous

di spersant I"i’%fﬁf-d, wherein the viscous dispersant |iquid includes

m cr obal | oons; flying over an oil spill on a body of water; and
spraying a viscous dispersant liquid onto the oil spill, wherein the
vi scous di spE.sarikhd imethddi of ldales 36, cwbd@in dhasyisemus whspersant fiquid is

\(;{/Z(r:ggfasl. Spperg\?i%gtt:l flrolnq%l ﬁeibﬁt 8ip étal%%gt ![,%Ogrfg {g%gve? ﬁ{g .Isgr!’rjéceedo t%eal\)/c?cﬁydof

water.
44.  The method of claim 37, wherein the vehicle is a jet airplane.

45. 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.

46. The method of claim 45 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, wherein the viscous dispersant
liquid comprises: 3-13 weight percent of sorbitan monoocleate, 5-15 weight

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



46. The nethod of claim45 conprising visually inspecting the oil on
the body of water and the viscous dispersant liquid to determ ne

whet her the oil on the body of water is-3ufficiently treated, wherein
t he viscous dispersant liquid conprises: 3-13 wei ght percent of
sor bi tan nonool eate, 5-15 wei ght percent of pol yoxyethyl ene sorbitan
monool eat e, Rly&kctRyighs sBRsiedfiorfate- 2140 aIGNOpYRERY bEBRaS Phdtal 881t of
trioleate, 20-40 weight percent of alkali netal salt of a dioctyl

sul f osucci nad ediostyl ssulfesyetinales cerif weighid petenboel diydedosshen or alcohol

sol vent, and, 4, L ght t cr.obal . 47. The net hod of
cl ai m 45, \Mﬂseoghé%r;(m?h(gqa% %Féﬁ@eg@%ntﬁf%@é@@h@&@&centi nmeters in
dianeter. 48. The nethod of claim45, wherein the viscous dispersant

liquid is provided froma height of at |east 100 feet above the
surface of the bobhe ometradeof claim #he Weeleh the dreplaisssre viledeast 0.5

t he vi scous (cbgrﬁiﬂ?étﬁﬁsnih di.j}arql\éitéjr. is provided froma height of at |east
a

1,000 feet ove the surface of the body of water. 50. The nethod of
claim45, wherein the vehicle is a jet airplane. 51. The nethod of
clai m45, wherein_the vj scou?éﬁiéi?rf)er sant liquid is opaque, cohesive,

persistent, #hd flRatBeRRdaf 5, Wherai(thedVisFoes Hispersantuligpid /s
the micr Oba'érem%dhﬁdrﬁ éh%ﬁg’g&?ﬁ'a% |éé§te44(§1‘ fﬁ a{Hof%/(eOHtPiEtﬁfrPacfeoof%e body of

m cronmeters.” 53. The net claim erein e VI scous

di spersant |waferd has a density between 0.80 g/m and 1.02 g/m . 54,
The net hod of cl aim45, wherein the viscous dispersant liquid has a

vi scosity between 1,000 centi poise (cP) and 10,000 cP. 55. A nethod

of nanufact wg ng B GhétheRi bf di&iRRU4EIIWRERIN tﬁ@”?i%béﬁ@_gﬂispersanﬁ N 6
selected ingredients to forma viscous dispersant liquid Tornul ate

t o di sperse wpvideddamgheight akatleashi £08ffeat Bbave Hie aprface ofitier kody of
t he vi scous Vgét%persant liquid is opaque and floats on water.

50. The method of claim 45, wherein the vehicle is a jet airplane.

51. The method of claim 45, wherein the viscous dispersant liquid is

opaque, cohesive, persistent, and floats on water.

52.  The method of claim 45, wherein the microballoons have a particle size

of 25 micrometers to 90 micrometers.

53. The method of claim 45, wherein the viscous dispersant liquid has a
density between 0.80 g/ml and 1.02 g/ml.

54. The method of claim 45, wherein the viscous dispersant liquid has a
viscosity between 1,000 centipoise (cP) and 10,000 cP.

55. 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.



-32- 56. The nethod of claimb55, wherein the viscous dispersant
liquid is cohesive and persistent, and wherein the viscous di spersant
liquid conprises: 3-13 wei ght percent of3%orbitan nmonool eate, 5-15
wei ght percent of pol yoxyethyl ene sorbitan nonool eate, 30-50 wei ght
percent of pol yoxyethylene sorbitan trioleate, 20-40 wei ght percent

of alkali nes@l shhd réthaddopcdaim B8, @BLRGH ntﬁbewséollé diepaBhnP EGORNTs
of hydrocarbon or al cohol solvent, and 1-3 we i ght percent of

mi cr obal | oorféPhesiye archperristankl ape Whelein the, wmlsetﬂlﬁpemntbwdmmpnses

i ngredients I e ct

density vi sc%g?’f Weﬁ%ﬁttqd ?éﬁt 3@ S%Be{a% ;ﬂBho&Eg a| m ‘R'e\%bz E@%enﬁeof
| ow densi ty polgsogthiyemns ageritanonmros®sieatecr oBeldoongeighb9. pdivent  of
nmet hod of claim58, wherein the mcroball oons have a gartl cle size

of
25 mi cr onet HAYPYEHYane serhiiegrigoleatn 20rd@ W\%Q'Hfoléeréﬁn phalkak metal salt of
wh h f
bbbl es or & TSN sURbeUEaras, o BOuRIRR pERER! J°BydRiEaBloP R alcohol

t he vi scous stilepdr grohtl-3 weighd pleamrﬂotﬂensndballdm’u%een 0.80 g/m and

1.02 g/m. 62. The nethod of claim55, wherein the viscous
di spersant liquid has a density between 0.92 g/m and 0.96 g/m .

The net hod cl ml
hydrophi | i cqﬁ pogmgl ?%tgwﬂgamﬁe&%%ﬁgﬁdéggeﬁ% ré&iéhﬂ‘s 0% at

of cl ai m 55,leagterre surfartant arsbakledsbqra bandensitywiscdsifying agent.
hydrophilic-Iipophilic balance between 10.5 and 10.9. - 33 - 65.
The nmet hod of claim55, wherein the viscous dispersant |iquid has a

viscosity beggreenHe QRsthegnif S18ins &4 ciherdil tHE 18804 &Mty viscosifying agent

comprises microballoons.

59. The method of claim 58, wherein the microballoons have a particle size

of 25 micrometers to 90 micrometers.

60. The method of claim 57, wherein the low density viscosifying agent

comprises one of gas bubbles or a low density solid.

61. The method of claim 55, wherein the viscous dispersant liquid has a
density between 0.80 g/ml and 1.02 g/ml.

62. The method of claim 55, wherein the viscous dispersant liquid has a
density between 0.92 g/ml and 0.96 g/ml.

63. The method of claim 55, wherein the viscous dispersant liquid has a

hydrophilic-lipophilic balance between 9.0 and 12.0.

64. The method of claim 55, wherein the viscous dispersant liquid has a

hydrophilic-lipophilic balance between 10.5 and 10.9.



66. The nethod of claim55, wherein the viscous dispersant |iquid has
a viscosity between 5,000 cP and 6,000 cP. 67. The nethod of claim
57, wherein the at |east one surfactant-3hcludes at | east one
non-ionic surfactant and at | east one anionic surfactant. 68. The
met hod of claim67, wherein the non-ionic surfactants include at

| east one ofgmor bT@merpoadfedhrn 580 WwHr¥Rt thel G8cosP Ul nt liquid has a
nonool eat e, and pol yoxyet hyl ene sorbitan trioleate. 69. The nethod

of clai m 57,Visgnsityibetwiaen 100®eeatingige @f)@mdc1G008 &Pt ant conpri ses an
al kali metal salt of a dioctyl sufosuccinate. 70. The method of
cl aim55, wherein the selected ingredients conprise at |east one

sol vent.  7166.TheT e stdodfofcdlaininse0 whereinethe Vibeows dl ar@Niuid has a
sol vent conpr.ises a hydrocarbon_or al cohol solvent. 72. The nethod

of clai m 70,Visersityibetvaan 00GeRangfe0d@clent conpri ses one of

i sopropyl al cohol and a de-aromatized, aliphatic hydrocarbon sol vent.
73. The nethod of claim55, wherein the viscous dispersant liquid
conpri ses: SGW.bi tHme matood eﬁt:lr.ijmrﬁi’l, erjeirfkth}a@hdiemlrdmbt?mmf Oﬂgj@aﬂ& iat
pol yoxyet hyl ene sorbitan triqleate, an ali netal salt of a diocty
sul f osucci ndfast e jeR-RNe 5Hﬁa%t|anhﬁﬁ‘iﬁBFea§BPU%ﬁﬂ!o%au'ﬁ@@?%al | oons.
74. The nmethod of claimb55, wherein the viscous dispersant liquid
conprises: 3-13 wei ght percent of sorbitan nonool eate, 5-15 wei ght
percent of f.yoxyaehmethod sioclhin &7, wheyeinethicenoderi€® sweagtantp avohedd at

f - 34 - I t hyl bi t triql eat 20- 40 i ght t
of al kel mipatt SN pF sprii Bofop Rl mdverietingne sousBEroRboeiond
of hydrocarm,é%(gem;qgk@t Lofarenbleaf’d 1- 3 wei ght percent of

) ne

m cr obal | oons. hod of manufacturing an oil spill treating
agent conprising: mxing a plurality of substances, wherein the

Cor bi t anvondSt eat TG BEY &L rREh o 1SiEI%o5H lgass one anionic suractant

comprises an alkali metal sait of a dioctyl sufosuccinate.

70.  The method of claim 55, wherein the selected ingredients comprise at

least one solvent.

71.  The method of claim 70, wherein the at least one solvent comprises a

hydrocarbon or alcohol solvent.

72.  The method of claim 70, wherein the at least one solvent comprises

one of isopropyl alcohol and a de-aromatized, aliphatic hydrocarbon solvent.

73. The method of claim 55, wherein the viscous dispersant liquid
comprises: sorbitan monooleate, polyoxyethylene sorbitan monooleate,
polyoxyethylene sorbitan ftrioleate, an alkali metal salt of a dioctyl

sulfosuccinate, a hydrocarbon or alcohol solvent, and microballoons.

74.  The method of claim 55, wherein the viscous dispersant liquid
comprises: 3-13 weight percent of sorbitan monooleate, 5-15 weight percent

of polyoxyethylene sorbitan monooleate, 30-50 weight percent of



pol yoxyet hyl ene sorbitan trioleate, an anionic surfactant, and 9 to
11 percent by weight of a solvent. 76. The nethod of claim75
conprising conbining the mxture with af@4scosifying agent to forma
vi scous dispersant |iquid, wherein the viscous dispersant liquid
conprises: 3-13 weight percent of sorbitan nonool eate, 5-15 wei ght

percent of psdlyoxgethiyivhesertsnbiribRatanrmabeatight &rcePt BERIKAN nistat st of
of pol yoxyet hyl ene sorbitan trioleate, 20-40 wei ght percent of alKkali

metal salt & HOBlYbRUWIPSYERRASuCEiIRaWEIgN.- Peragst (bt hyerasamrombfor alcohol
hydr ocar bon glvg#ggﬁﬁﬁqé%r Og?er o]‘.'nﬁc%?ﬂ%n?er cent of

m cr obal | oons. he ne of claim erein the viscosifying
agent conprises mcroballoons. 78. The nmethod of claim 77, wherein

t he m'crobal%é)ons havgﬁ& Earti |l e size between 25 mcroneters .and 90
mi crometers. AfiEha ohgpriradEngane saibirering AgeRt cBRiFiNgng
agent conprises frQk t r i [MIRTRCT o)

treating agent. rgg(mg}'ﬁeBlnuz?lﬁgd&g@bc#%?an%‘?gmvﬁ{gl;ne?ﬁr?tp ﬂglall/ s%ﬂoétsmtances
di sper sant |doqoprisdsas a density between 0.93 grans per milliliter
(g/mM) to 0.95 g/m_... 81. The thod of claim 75 wherejn the ani ori;ic
surfactant conpri ¥R (SYNASEFiG0 pglggg(yetg]glgn?he TRIPHRY ofMmeUiegiegte.

75 wherein t & SBRifaheRiofiile Oin RRINE
de-aromat i ze%!#ycgﬁ)fgﬁg%?c hy(irocaIPbonesorll \?ent .I B%@?&gﬁﬁe%ogqgfﬁ percent

manuf act ur i riey waight bf gsiolvent.r eat i ng agent conpri si ng: m Xi ng at
| east one surfactant with mcroballoons to forma viscous dispersant
liquid formul ated to disperse oil floating on the surface of a body

of water. 8, THEnamehd@ddobf WIamM783 comfpeisRigh cbRbinihg CiPes nflkisiRe NG ta
liquid is opaque and floats on water, and wherein the viscous ]
di spersant |vighasifyioenpeeriet fam a Wsrgus disnarsant dquidombierein the viscous

nonool eate, B&- i A fo) S i

Tonool eat o iP5 Rly CoRHREs 5B EOEY BLRRDPRF S RiPhrhooteate, 515
trioleate, 2Geight peicght oppolyexyethileakkirbitaremnosidte, a30-80div€ightypercent
sul f osucci nat.e,  5- i ercent of hydrocarbon or al cohol

5-15 i ght
sol vent, andeP%V%é’re ?'%’e?% h&fiom& 110 desight pegsentrpiealiall msfabsalt
g'era's m 84, W&ol slreSRihaAL SBEIS Wight’ BYiclnt Bf IRRFSLIBOAMST alconol
- solvent, and 1-3 weight percent of microballoons.

77. The method of claim 76, wherein the viscosifying agent comprises

microballoons.

78.  The method of claim 77, wherein the microballoons have a particle size

between 25 micrometers and 90 micrometers.

79.  The method of claim 76, wherein the viscosifying agent comprises from
1 to 3 percent by weight of the oil spill treating agent.

80. The method of claim 76 wherein the viscous dispersant liquid has a
density between 0.93 grams per milliliter (g/ml) to 0.95 g/ml.

81. The method of claim 75 wherein the anionic surfactant comprises
aerosol OT 100.



86. The nethod of claim 83, wherein the mcroball oons have a particle
size between 25 mcroneters to 90 mcroneters. 87. The nethod of

cl aim 83, wherein the viscous dispersant33iquid has a density between
0.80 g/mM and 1.02 g/m. 88. The nethod of claim 83, wherein the

vi scous dispersant |iquid has a hydrophilic-1ipophilic balance

between 9.0 gnd IPhdmet8Sd of BIRIMTENOHeRin HebdV& comsHiRisTord8f isopropyl
vi scous dispersant liquid has a viscosity between 1,000 centi poi se

(cP) and 10,acehdrnd ade-arawatieethorlinbatic hydracesyompelventa t he at | east

one surfactant conprises at |east one non-ionic surfactant and at
| east one anionic surfactant. - 36 - 91. The nethod of claim 90,

wherein the 83. | eastethoe o afariutadtarisy ahasit gyl tre My b§est &Wmpwasg: one
of sorbitan nonool eate, polyoxyethyl ene sorbitan nonool eate, and

pol yoxyet hyl ene JBPHIG &b leastopaatrssitactent wille misteiallosns cpafamngg, viscous
po yoxyer oyt el ! . "
o conol sotispersBbadd BhRReg GG RER T8 VLR b bodof

or al cohol smhteent conprises one of isopropyl alcohol and a
de-aromati zed, aliphatic hydrocarbon solvent. 94. The method of
claim 92, wherein the hydrocarbon or al cohol sol vent

84. The method of claim 83, wherein the viscous dispersant liquid is
opaque and floats on water, and wherein the viscous dispersant liquid
comprises: 3-13 weight percent of sorbitan monooleate, 5-15 weight percent
of polyoxyethylene sorbitan monooleate, 30-50 weight percent of
polyoxyethylene sorbitan trioleate, 20-40 weight percent of alkali metal salt of
a dioctyl sulfosuccinate, 5-15 weight percent of hydrocarbon or alcohol

solvent, and 1-3 weight percent of microballoons.

85. The method of claim 84, wherein the viscous dispersant liquid is

cohesive and persistent.

86. The method of claim 83, wherein the microballoons have a particle size

between 25 micrometers to 90 micrometers.

87. The method of claim 83, wherein the viscous dispersant liquid has a
density between 0.80 g/ml and 1.02 g/ml.

88. The method of claim 83, wherein the viscous dispersant liquid has a
hydrophilic-lipophilic balance between 9.0 and 12.0.

89. The method of claim 83, wherein the viscous dispersant liquid has a
viscosity between 1,000 centipoise (cP) and 10,000 cP.

90. The method of claim 83, wherein the at least one surfactant comprises

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



conprises from0-15 percent by weight of the viscous dispersant

i qui d.

95. The nethod of claim 83, wherein the at | east one

surfactant conprises between 85 percent'-"tﬁ)“ 98 percent by wei ght of
t he vi scous di spersant |iquid.

91. The method of claim 90, wherein the at least one non-ionic surfactant
comprises at least one of sorbitan monooleate, polyoxyethylene sorbitan

monooleate, and polyoxyethylene sorbitan trioleate.

92. The method of claim 83, wherein the oil spill treatment agent comprises

a hydrocarbon or alcohol solvent.

93. The method of claim 92, wherein the hydrocarbon or alcohol solvent
comprises one of isopropyl alcohol and a de-aromatized, aliphatic
hydrocarbon solvent.

94. The method of claim 92, wherein the hydrocarbon or alcohol solvent

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

95. The method of claim 83, wherein the at least one surfactant comprises

between 85 percent to 98 percent by weight of the viscous dispersant liquid.





