Emulsifier/Demulsifier System The present invention relates to emulsifiers
and demulsifiers and combinations thereof for use with emulsified oil
systems such as metalworking lubricants. Specifically, the emulsifier may
include an alkyl substituted succinate such as polyisobutylene succinic
anhydride. The demulsifier may include a low HLB surfactant.
Background A large paftiesifécptiagrandifieciSpingdubricant is based
on an oil in water emulsion. This presence of water in the fluid has many
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useful life, it is desirable to then separate the oil phase from the wate
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separation Is achieved by adding strong acids to the fluid, followed

perhaps by neutralization. This acidification and neutralization step

results in cost to the user in the form of handling hazardous materials,
storing these materials and otk@ﬁ&@g%mary Accordingly, it is an
object of the present invention to overcome the foregoing drawbacks and __ .
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the water phase is overcome with a variety of emulsification agents {known as
emulsifiers). At the end of the fluid’s useful life, it is desirable to then separate
the oil phase from the water phase, in order to minimize the dispesal costs, and
to minimize the negative impact of fluid disposal on the environment. Often,
this separation is achieved by adding strong acids to the fluid, followed perhaps
. by neutralization. This acidification and neutralization step results in cost to the
user in the form of handling hazardous materials, storing these materials and

other costs.

- Summ

Accordingly, it is an object of the present invention to overcome the
foregoing drawbacks and disadvantages of existing emulsified oil systems such
' as metaiworidng lubricants. According to the present invention, an emulsifier'
includes a metal-containing detergent and/or an alkyl substituted succinate.

A demulsifier includes a low hydrophilic lipophilic balance (HLB) surfactant.



emulsiiier comprises a polyisobutylene succinic anhydride derived from a
polyisobutylene having an average molecular weight of about 500 to about
1250. In another example, an emulsifier for use in a emulsified oil system,
the emulsifier comprises a polyisobutenyl succinimide ashless dispersant
formed from reacting polyisobutenyl succinic anhydride with a polyamine.

In an alternative example, a demulsifier far use in an. Isified oll

O R S B S Rl A RO Otk AR the
emlipgfibilicohpleinee ¥ phigioblaasihansalboliib ilp @ fdstheriexample, an

emugggd oil in water (_:omposition fom_ rising an emulsifier comprising_ a
PolyBipREBIRDR R dhEM @ ReaTHe aerA R 0 b B U FerP Albing
1280 ayeiaempreiesHplovaiohhol apeutrePiRiau 12h0si fisHPRRRSHIORe

may _further comprise a demulsifier comprising a surfactant havin
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comprises”-the steps of providing an emulsion comprising an emulsifier,
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about 500 to about 1250, and adding to the emulsion a demulsifie
balgogeprizing ef destaidramehaving @ hydrophilic lipophilic balance value of
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In a still further example, a method of breaking an emulsified oil system,
the method comprises”-the steps of providing an emulsion comprising an
emulsifier, wherein the emulsifier comprises a polyisobutylene succinic
anhydride derived from a polyisobutylene having an average molecular weight
of about 500 to about 1250, and adding to the emulsion a demulsifier
comprising a surfactant having a hydrophilic lipophilic balance value of less
than about 5.0.

In another example, a metalworking lubricant comprises an emulsifier
comprising a polyisobutylene succinic anhydride derived from a
polyisobutylene having an average molecular weight of about 500 to about

1250.

Yet a further example, a metalworking equipment system comprises: an
emulsified oil system, the emulsifier comprising a polyisobutylene succinic
anhydride derived from a polyisobutylene having an average molecular weight
of about 500 to about 1250; and at least one additional oil selected from the

group consisting of cutting oil, hydraulic oil, gear oil and slideway oil; wherein
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of about 500 to about 1250: and at least one additional oil selected from
the group consisting of cutting oil, hydraulic oil, gear oil and slideway oil;
wherein 2 the at least one additional oil comprises an additive comprising
a polyisobutenyl succinimide ashless dispersant formed from reacting a
polyisobutylene succinic anhydride with a polyamine, wherein the
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classes: a) a metal detergent such as a sulfonate, phenate, salycilate,
phosphonate-phenate, or carboxylate or b) an aIkyI substituted succinate,
such as polyisobutylene succidiiadadydeskrifRIBSA) or derivatives
thereof. Traditionally, the PIBSA emulsifiers used are derived from
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alternatively about 950. In another example, the emulsifier is a
polyisobutenyl succinimide asbless dispersant formed from reacting,
contacting or interacting a polyisobutenyl succinic anhydride with a
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more li OphI|IC In many cases blends containing two or more surfactants
altcrﬁ% optlmum performance. Often, higher HLB number
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tetramine (TETA) in a mole ratio of less than 2.0 but more than 1.3 moles of
said PIBSA per mole of polyamine. Examples of other polyamines that may be
used include, but are not limited to, aminoguanidine bicarbonate (AGBC),
I-:ii(;t:bt:;flf:xlf: triamine (DETA}, tetracthylene pentamine (TEPA), pentacthylene
hexamine (PEHA), heavy polyamines, and mixtures thereof. A heavy polyamine.
" is a mixture of polyalkylenepolyamines comprising small amounts of lower
polyamine oligomers, such as TEPA and PEHA, but primarily oligomers with 7
or more nitrogens, 2 or more primary amines per molecule, and more extensive
branching than conventional polyamine mixtures. Other examples of
succinimide reaction polyamines and other reagents are set forth in U.S. Patent
No. US 6,548,458 B2, ineorbqrated by reference herem in its enfirety.

The demulsification surfactant for use as described herein is optimized to

vtrcrk with the specific emulsifier chosen, and can be of any low HLB value type



system. In order to demulsify or separate what is essentially a stable
emulsion, it has been discovered herein to require the use of both special
emulsifiers and demulsifiers which are tailored for this effect. The net HLB
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that the low HLB surfactant when added to the emulsion will tend to promote
~ the formation of water in oil emulsions.. This causes the emulsified system to fall

apart or demulsify. Obviously, the amount and chemical type of low HLB
| ism:factém:at added should be chosen so that the desired separation is achieved,
_and that a stable water in oil {invert) emulsion is not formed.

| Low HLB surfactants having an HLB value of less than about 5.0, or

alternatively less than abou;c 2.0, or still further alternatively less than about
1.0 can be successful demulsifiers. A commercially available, low HLB

surfactant that has been a successful demulsifier when used wi_th'a PIBSA (950

MW PIB) emulsifier is an ethylene oxide/propylene oxide copolymer such as

Pluronic L121. |
Demulsification packages may comprise multiple chemicals mixed



,1.3 million, are available in a variety of forms, but most conveniently as a
dilute solution in oil. Examples of these include Paratac (Infineum),
HITEC(r) 152 (Ethyl), HITEC(r) 154 (Ethyl), TecGARD(r) 400 (Ethyl),
Functional V-172 (Functional Products), Functional V-176 (Functional
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marketed as both tackiness additives and as misf control agents. The. ;
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emulsion. A demulsifier,_Sanyo LB 1800X (}I;’olyoxypropyleneli_kjtyl?ther
additiygs and as mist conirol agents. The high molécular weight'of these
polymers renders them likely to shear under thermal or mechanical stress.
This shearing property is a disadvantage in many applications where tackiness
or demist properties are desired. In this application, shear stability is not a -
concern. Shear unstable polymers are therefore suitable, though not-

necessarily preferred, for this application. .

¥ _ Example 1

A soluble base is prepared by contacting the following ingredients:

100 Naphthenic oil - 82.5%

Tall Qil Westvaco M-28B 2.3%
Tripropylene glycol methyl ether (mixed isomers} 1.1%
Richmond, VA Tap Water _ 0.5%
KOH 45% 1.3%
Lubrizol Syn-ester Gy-241 1.6%

- Polyisobutenyl succinimide ashless dispersant derived from 950MW .
ppolyisobutylene, formed from reacting polyisobutenyl succinic anhydride with a

:polyamine 3 . 12.9%
- AMP-95 (2-Amino-2-Methyl-1-Propanol} 1.5%
NP-9 {para- nonyl phenol) | 0.6%



then added to the emulsion, which subsequently formed two layers of oil
soluble and water soluble parts. The water layer was cloudy. Example 2
A Soluble base is prepared by contacting the following ingredients: 100
Naphtheric oil 82.5% Tall Oil Westvaco M-28B 2.3% Tripropylene glycol
10% QI SlhSEATKec iSamanmi A L ORI, M haRiMs G KGble
% 1.3% Lubrizol Syn-ester Gy-241 1.6% Polyisobutenyl succinimjde
emulabiness dsperaificierRaBrohFod 8N b%ﬂ}m%ﬂé%ﬁ%‘éﬁ%#d was
reaeti ' UGBIRIgAERKLY | 2R 13523%s of oil soluble
then%Eggé)%?n%%}g%ghﬁmopahol) .S%Zitﬂﬁfgfg}?p%ra- nonyl%ﬁ%nol)
and 98 50V blaneciencMearERRi ST JRRESH% tap-water to give a
. stable emulsion. A demulsifier, comprising a mixture of 50 parts of HITEC
152 ipolyisobutylene based tackiness additive, and 50 parts of a 10%
solution of Pluronic L-121 was thga.addad te the emulsion, which
subsequently formed two layers Of Oil Soluble and water soluble parts.
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A So%gﬁt%c ﬁﬂsge'the%ﬁgv%%g%#ie lents: 100 Naphthenic gil 84.1% Tall Oil
estyaco M-28B 2.3% Tripropylene glycol methyl etherdmixeg isomers)

100 ﬁj %‘?c‘?r%%ég&z\égap Water 0.5% KOH 45% 1.3% « g0,

Tall estvaco

Tripropylene glycol methyl ether {mixed isomers) 1.1%
Richmond, VA Tap Water 0.5%
KOH 45% 1.3%
Lubrizol Syn-ester Gy-241 1.6%

Polyisobutenyl succinimide ashless dispersant derived froqn ?SOMW _ _
polyisobutylene, formed from reacting polyisobutenyl succinic anhydride with a

polyamine 12.9%
AMP-95 (2-Amino-2-Methyl-1-Propanol) 1.5%
NP-9 (para- nonyl phenol} 0.6%

10% of this concentrate was then added to 90% tap-water to give a stable
emulsion. A demulsifier, comprising a mixture of 50 parts of HITEC 152
polyisobutylene based tackiness additive, and 50 parts of a 10% solution of
Pluronic L-121 was then added to the emulsion, which subsequently formed two

layers of oil soluble and water soluble parts. The water layer was cloudy.

Example 3

A soluble base is prepared by contacting the following ingredients:

100 Naphthenic oil 84.1%
Tall Oil Westvaco M-28B . 2.3%
Tripropylene glycol methyl ether (mixed isomers}: 1.1%
Richmond, VA Tap Water : 0.5% -
KOH 45% 1.3%



6 Polyisobutenyl succinimide ashless dispersant derived from 950MW
Polyisobutylene, formed from reacting polyisobutenyl succinic anhydride
With a ponamine 12.9% AMP-95 (2- Amino 2-Methyl-I-Propan(r)l) 1.5%

Pol S(gg) nonglf%l;len&é) ?%b%e%%) ?;]llg 8%9{% %&tfﬁb@ﬁﬁﬁd

Folvlg Y f‘ﬁ&%‘%@%ﬂe with a

e, and 50 X8l o solutlo of Pluronlc L- 12]1 \gas then
NP- (g atpn X QOI%‘!EE)n ?1 ch Sl%)sequgntly formed two, Iaygsls of oll
83ahd vyatgr sgluyle parts. The water layer was cloudy. I%xample 4A
soluble base is prepared by contacting the followmg ingredients: 100

hth i1 84.1% T II 3% T
100 e A EE ) 08 Gl AT W B oot RO

ermnudSinl. W@id?ﬂ{ylsﬁb&ﬁpnykﬁpcmnﬂgldmekﬁase dfsﬁ@rpamtwlef FETREN 52

ol e I e agAcR e P a6 Uition of

Plurchinme2-MeaethyvheR F&ﬂdl&d)tda e NErQlgiara- Whm&hpthdnmn&ﬁ%iﬁ(ﬁ%med two
of this concentrate was then a cito 90% t water to ive a stab

Layeih LR DR Fotah SO LB SR P s T e S

was then added to the emulsion, which subsequently formed two Iayers
of oil soluble and water soluble parts. The water layer was cloudy.

Example 4

A soluble base is prepared by contacting the following ingredients:

100 Naphthenic oil 84.1%
Tall Oil Westvaco M-28B 2.3%
Tripropylene glycol methyl ether (mixed isomers) 1.1%
Richmond, VA Tap Water 0.5%
KOH 45% 1.3%

Polyisobutenyl succinimide ashless dispersant derived from 950MW
polyisobutylene, formed from reacting polyisobutenyl succinic anhydride with a

polyamine 12.9%
AMP-95 (2-Amino-2-Methyl-1-Propanol) 1.5%
NP-9 (para- nonyl phenol) 0.6%

10% of this concentrate was then added to 90% tap-water to give a stable
emulsion. A demulsifier, Sanyo LB 1800X (Polyoxypropylencbutylether) was
then added to the emulsion, which subsequentiy formed two layers of oil soluble

-and water soluble parts. The water layer was cloudy.

Example 5

A soluble base is prepared by contacting the following ingredients:



Example 5 A soluble base is prepared by contacting the following
ingredients: 7 100 Naphthenic oil 84.0% Tall Oil Westvaco M-28B 2.3%
Tripropylene glycol methyl ether (mixed isomers) 1.1% Richmond, VA
Tap Water 0.5% KOH 45% 1.3% Lubrizol Syn-ester Gy-241 1.6%
polyisobutenyl succinimide ashless dispersant derived from 950MW
polyisobutyleng, formed from reacting polyisobutenyl sucginj f\nhydride
100 NanhthseNamthe 12.9% NP-9 (para- nonyl phenol) 0.6:53 '6?)/3 of this
Tall Q8ndanizacNAE-teR added to 90% tap-water tq give a §t ;’e emulsion.
‘Triprapdantseizros s Euk e Xss ﬁﬁ’mﬁénebutyl they) was then
Richaued, (¥ 4hEaamBigist, which subsequently formed two laygis of oil
KOHsbhfle and water soluble parts. The water layer was clalidly, Example 6 :
LubrivebRipe¢36& (§¥réfared by contacting the foll wing ingredientsy
polyinelphiaik siceirivs g psilgess GLB RS AT ADPED %%tnehﬁgoo with a
polyismimylyiens; ferreed R S 2R ERRUASAP WA é&ﬁf%&gﬁdi‘?e
polya®ing.3% Lubrizol Syn-ester Gy-241 1.6% Polyisobuteé f% iccinimide
NP-Oagiieas diopwt sdreretved from 950MW polyisobutylene! (r’?l‘hed from
reacting polyisobutenyl succinic anhydride with a

10% of this concentrate was then added to 90% tap-water to give & stable
emulsion. A demulsifier, Sanyo LB 1800X (Poiyoxypropylenebutylgther} was
then added to the emulsion, which subsequently formed two layers of oil soluble

and water soluble parts. The water layer was cloudy.

Example 6

A soluble base is prepared by contacting the following ingredients:

100 Naphthenic oil , 84.0%
Tall Oil Westvaco M-28B _ 2.3%
Tripropylene glycol methyl ether (mixed isomers) 1.1%
Richmond, VA Tap Water 0.5:%:
KOH 45% 1.3%
Lubrizol Syn-ester Gy-241 1.6%

Polyisobutenyl succinimide ashless dispersant derived from QSOW ‘ ‘
polyisobutylene, formed from reacting polyisobutenyl sucmn:}m anhydride with a
polyamine A 12.:)9 Yo

NP-9 (para- nonyl phenol) 0.6%

10% of this concentrate was then added to 90% tap-water to give a stable
emulsion. A demulsifier, comprising a mixture of 50 parts of HITEC® 152
polyisobutylene Eascd tackiness additive, and 50 parts of a 10% solution of
Pluronic L-121 was then added to the emulsion, which subsequently formed two

layers of oil soluble and water soluble parts. The water layer was cloudy.



polyamine 12.9% NP-9 (para- nonyl phenol) 0.6% 10% of this
concentrate was then added to 90% tap-water to give a stable emulsion.
A demulsifier, comprising a mixture of 50 parts of HITEC(r) 152
polyisobutylene based tackiness additive, and 50 parts of a 10% solution
of Pluronic L-121 was then added to the emulsion, which subsequently
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pmpgyﬁ@gsvgg{grd%vyaﬁbﬂi&wd water, deionized water, treated water

etc), biocides (bacteriqcides.and fupgicides) nhibj rwt{ﬁqgl icals
coﬁ@ﬁ@hdﬁ%ﬂﬁr@}%ﬁ@%@%@?@lﬁ%gagé é@ t?én ency%for stray 'misixli{ﬁ

may B8 YRKEARGE: !ﬁ&ﬂmﬁﬂﬁga@i&iﬁimﬂaﬁﬁmﬁmm agents, EP
" additives, antiwear additives, antioxidants, pH Buffers, oil {Naphthenic,

parafinnic or other type), water (tap water, distilled water, deionized waler,
treated water etc), biocides (bacteriocides and fungicides}, foam inhibitors,

rust and corrosion inhibitors, and polymers to reduce the tendency for stray
mist in the work place. It is often desirable, though not essential, that the
metalworking fluid be of a fairly light color. This is mainly to allow clear view of
the work piece as it is cut or ground. Itis also desirable, though not essential,
that the metalworking fluid not give off a strong chemical odor, as this makes
the work place undesirable.

Other types of emulsified oil systems may likewise benefit from the
emulsifiers, demulsifiers and method described herein. These further
emulsification systems include oil field chemicals such as drilling fluids and
Acementing chemicals, paper chemicals (i.e., chemicals used in the manufacture
of paper), explosive emulsions, rock drill lubricants, and mining lubricants,

among others. In each of these examples, and in other emulsified oil systems,



metalworking fluid be of a fairly light color. This is mainly to allow clear
view of the work piece as it is cut or ground. It is also desirable, though
not essential, that the metalworking fluid not give off a strong chemical
odor, as this makes the work place undesirable. Other types of emulsified
oil systems may likewise benefit from the emulsifiers, demulsifiers and

method described herein. These further .emulsification systems;ingl J
an e ENRATRG SHSS EH AR MIE T e %{ﬁﬁ“@ﬁ‘éyrﬁ%a‘?%}ggg%%m

the eehamisals {has shemisabiwsedrintheinanditctitesobpapamsexplddiie way,
_emulsions, rock drill lubricants, and minin ubricaﬁts, among others. In
dispesadipbtitcRriampesising Blﬁ%r:ié?n?(};?ifﬁ&?% ‘systems, 9 an '
enylsifiesmay berglededinnused withapAsiciachiad siecin, bpetifically
the emulsions that are used jn conne tioén with %1éose S}/’S;FmS% I%g}i&%aﬁavhlg a
the relagigely merstes st ﬁ%%% EREHEGTAHS AP A

molefhiie RIBSHA srupisifiendssebed hewinrpeafoalviisesithivalytionent
: molecular weight PIBSA formed from polyisob tylin%fhavmg%aggn%glecul
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as ph bedeQlwprikngAnds-nilthathenibeanis dhabmaobdnstthas parthe
of the same metalworking equipment system. For instance, in %h?ej s part of
examplample Bictalweesiisgihbsasin e daiml ofls thatmanLiggsgdgas part o
e%w | ' susifp wikizinoselwardagifludde cutting
that %%r#gg%%%% S, é?li%%ggg %Q&Mi_c oils, slideway oils ag;lld industrial
oils, oitdrasits] Tiydsenwlie oftenshfaveadtods wﬂﬁd&ﬁﬁé‘@ﬁ?ﬁs@? y 33%?38 are
contaminate the, metal dng ' %\’\f?a\f? anhihe shcalletiworking
oftent g?fclﬁrm s%ga%ssegpl%@%ﬁgslﬂgf %&%ﬁﬁgg f they%%%tamina&tg the HOrng

Jubrimeitlvidodieydlyidianyt nftheassetite dricampailymigerebic bet

com SRR SRR B bR harisgcsion o
metalworking fluid to need to be disposed of. However, if the metalworking fluid
utilizes the emulsiﬁcatioh system described herein, then it is possible to choose
these other oils for use in the metalworking equipment system so that they also
contain this type of chemical. Note that the inclusion of this type of chemical
such as a succinimide dispersant in these other oils are not intended as
emulsifiers, but rather bring other properties such as cleanliness or additive
solubility or sludge and deposit control etc. Some of these industrial lubricants
in the market place include the use of PIBSA components, including the low
molecular weight products éescribcd herein. See for examplé a patent directed
to a gear dispersant, U.S. Patent No. 5,612,295, that includes a PIBSA derived
from a low molecular weight polyisobutylene. That patent is incorporated by
reference herein as if set forth in its entirety. When using a metalworking
Tubricant that has an emulsifier that includes a PIBSA based on a fow
molecular weight polyisobutylene, the metalworking lubricant can be

compatible with the other industrial fluids used in connection with the system

10



“these other oils for use in the metalworking equipment system so that they
also contain this type of chemical. Note that the inclusion of this type of
chemical such as a succinimide dispersant in these other oils are not
intended as emulsifiers, but rather bring other properties such as
cleanliness or additive solubility or sludge and deposit control etc. Some
of these industrial lubricants in the market place include the use of PIBSA

such ggniprmaneslsncliiFy e s thiolsemn RryRTprlessdEebséasmeil or
detrithEIR M PEE AL AXBIRRIC 3 PAURILINESFIEH J9 fRRat dispersant, U.S.
Patent No. 5,612,295, that includes a PIBSA derived from a low i
rﬂ‘&&:mggﬁt mmﬂblﬁewﬁawmﬁ?@lm@@m@ﬁm&mﬁs practice.
Thereﬁﬁi%f%ﬂgefslfé%&ﬁg BSSLIRSRAA S ADHENeNREN WSINNA, @H&'%&ﬁi@ not be

lubricant that has an emulsifier that includes a PIBSA based on a low
constivsidasali MEHRE pEResHDRAEAB, theheenawdeuher eresantifiasBens
prosefePAUREIVR e OlRel A AL vidh SRl iy BRI s st forth

system 10 such as tramp oils Is way, t e tramp olls are Iess ely to
in thespofwngettiimnapdsheasideihsiméhdnerkipgiobiitehagpisnatter of law.,

eptibl e

R B IR oo RN o the

pubha;omtlu@dths lewitenyt, theyinlisntmvedb thedificatitan & oenatficdions may not
ted. herein above. Rather, what i is intended to be Squer

el R S D S R 5. B2 e of e
inventimatteraidawhApplicanhdoeSanptirdénet to dedicate any disclosed

embodiments to the public, and to the extent any disclosed modifications

or alterations may not literally fall within the scope of the claims, they are

considered to be part of the invention under the doctrine of equivalents.

11 What is claimed is:
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1. An emulsifier for use in an emulsified oil system, the emulsifier
comprising a polyisobutylene succinic anhydride derived from a
polyisobutylene having an average molecular weight of about 500 to
about 1250. 2. An emulsifier as described in claim 1, wherein the
polyisobutylene succinic anhydride is derived from a polyisobutylene
having an average molecular weight of about 950. 3. An emulsifier as
described in claim 1, wherein the emulsified oil system is a metalworking

wnidbricant 4. An emulsifier as described in claim 1, wherein the emulsifier
comprising a polyisobutenyl succinimide ashless dispersant formed from
reacting polyisobutenyl succinic anhydride with a polyamine and the

1. polyisobutylens: succinic-anhydride: is -derived from:a:polyisobutylens., tne

enBBVINg 20 avceaﬁlggi@%cu'aar_W%Jgh?gi%fo%%%%%%% to about 1250. 5. Any « .

emulsifier as described in claim 4, wherein the polyamine is trlethﬁfén
deteirathineoE. ArPEmiNSIfiar a5 descried i chlinPASitételiPifsular weight
of palyisobbitylene sticcinicianliydride is derived from a polyisobutylene

having an average molecular weight of about 950. 7. A method of
5 breaking an emulsified oil system, the method comprising the steps of:

 providing 8nemtifdion 8mprisig ahe emutifiers Witdrein‘the emtisifigr the

po kpimpisés eepelyiscbutylenes suceimiganhisdrideiis deried frem a from  a
po PelYisebufylene having.an -average melecularweight ofiabout 500,80 45

about 1250; adding to the emulsion a demulsifier comprising a surfactant

having a hydrophilic lipophilic balance value of less than about 5.0
3. An emulsifier as described in claim 1, wherein the emulsified

oil system is a metalworking lubricant.

4. An  emulsifier as described in  claim 1, wherein the
emulsifier comprising a polyisobutenyl succinimide ashless
dispersant formed from reacting polyisobutenyl succinic anhydride
with a polyamine and the pelyisobutylene succinic anhydride is
derived from a polyiscbutylene having an average molecular weight
of about 500 to about 1250.

5. An emulsifier as described in claim 4, wherein the polyvamine

is triethylene tetramine.

&, An emulsifier as described in claim 4, wherein the
pelyischutylene succinic anhydride is derived from a

polyisobutylene having an average molecular weight of about 950.

7. A methed of breaking an emulsified oil system, the method
comprising the steps of: providing an emulsion comprising an
emulsifier, wherein the emulsifier comprises a polyisobutylene
succinic anhydride is derived from a polyiscbutylene having an
average molecular weight of about 500 to about 1250; adding to
the emulsion a demulsifier comprising a surfactant having a

hydrophilic lipophilic balance value of less than about 5.0

12



12 8. A method as described in claim 7, wherein the polyisobutylene
succinic anhydride is derived from a polyisobutylene having an average
molecular weight of about 950. 9. A method as described in claim 7,
wherein the surfactant comprises an ethylene oxide/propylene oxide
copolymer. 10. A method as described in claim 7, wherein the hydrophilic
lipophilic balance value of said surfactant is less than about 2.0. 11. A
method as described in claim 7, wherein the hydrophilic lipophilic balance
value of said surfactant is less than about 1.0. 12. A method as described
: in claim 7, wherein the emulsified oil system is a metalworking lubricant.
+ 137 AR eMlilsitied 81 T Watdr tonpbsifion’comprgity ah®effulgifisyucytene
sugomprsingtay polydsobutylere iststinic anhydridel derived-frome@ having an

avpelyisobuivene-havingan ayveragemolegular weight of about 500 to
about 1250. 14. A composition as described in claim 13, wherein the

polyisobutylene succinic anhydride is derived from a polyisobutylene
. havingeat averaye Folectacweightofeabout 95045z An emnelsifiedteitinnt

conyater conposition cemprising an mulsifier.as described jn.claim 13
comprising a polyisobutenyl succinimide ashless dispersant formed from

reacting polyisobutenyl succinic anhydride with a polyamine. 16. A
10 cotnpeisition as deserised s ¢laim 151 wierdin th&potyamires isiydrophilic
lighethylene teframiBe.value of said surfactant is less than about

2.0.

11. A method as described in claim 7, wherein the hydrophilic
lipophilic balance value of said surfactant is less than about

1.0.

12. B method as described in c¢laim 7, wherein the emulsified oil

system 1s a metalworking lubricant.

13. An  emulsified oil in water composition comprising an
emulsifier comprising a polyisobutylene succinic anhydride
derived from a polylsobutylene having an average molecular weight

of abocut 500 to about 1250.

i14. A composition as described in  claim 13, wherein the
polyischutylene succinic anhydride is derived from a

polyisobutylene having an average molecular weight of about 950.

15. An  emulsified oil in water composition comprising an
emulsifier as described in claim 13 comprising a polyisobutenyl
succinimide ashless dispersant formed from reacting

polyisobutenyl succinic anhydride with a polyamine.

16. A composition as described in claim 15, wherein the polyamine

is triethylene tetramine.

13



13 17. A composition as described in claim 16, wherein the mole ratio of
polyisobutenyl succinic anhydride to triethylene tetramine is about 2.0 to
about 1.3. 18. A composition as described in claim 15, wherein the
polyisobutylene succinic anhydride is derived from a polyisobutylene
having an average molecular weight of about 500 to about 1250. 19. A
composition as described in claim 18, wherein the polyisobutylene
succinic anhydride is derived from a polyisobutylene having an average
molecular weight of about 950. 20. A composition as described in claim
19 15, further comprising a demulsifier comprising a surfactant having a
hydropfiife SipopHilicBal&rics allie of 1essthan abbut 5 ¥4 the mole
ratompositionras desgrigedhin claim 43 furthemcomprising acdemulsifierylene

re €PMpPHsing.a surfactant haying,a hydrophilic lipophilic balance value of
less than about 5.0. 22. A composition as described in claim 21, wherein

the surfactant comprises an ethylene oxide/propylene oxide copolymer.
18 232 A compesitidmas describeeiniclaim 21n whereimithel hydropkitiein  the

po lipophilic-halance valyedsless than:2,9.24.A composition:as gescrbgd in
V\ﬁrhereirhthe h drophigggig)oghilic balance value is less than 1.0.

laim 21
2 .%%&%v%ﬁdn&‘fﬁs cant c%mprlging%nlg%uuﬁgﬁie?“%b%ris?ﬁg agout 500

Lo polisbbl#Aene succinic anhydride derived from a polyisobutylene having
an average molecular weight of about 500 to about 1250.

12. A composition as described in claim 18, wherein  the
polyisobutylene succinic anhydride is derived from a

polyisobutylene having an average molecular weight of about 950.

20. A composition as described in claim 15, further comprising a
demulsifier comprising  a surfactant having a  hydrophilic

lipophilic balance value of less than about 5.0.

21. A composition as described in claim 13, further comprising a

demulsifier comprising & surfactant having a  hydrophilic

Lipophilic balance value of less than about 5.0.

2. B composition as described in  claim 21, wherein the

surfactant comprises an ethylene oxide/propyvlene oxide copolymer.

23. A composition as described in claim 21, wherein the

hydroghilic lipophilic balance value is less than 2.0.

24, A composition as described 1n c¢laim 21, wherein the

hydrophilic lipephilic balance value is less than 1.0.

25. A metalworking lubricant comprising an emulsifier comprising
a polyisobutylene succinic anhydride derived from a
polyisobutylene having an average molecular weight of about 500

to about 1250.
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14 26. A metalworking lubricant as described in claim 25, further
comprising a demulsifier comprising a surfactant having a hydrophilic
lipophilic balance value of less than about 5.0. 27. An oil field drilling fluid
comprising an emulsifier comprising a polyisobutylene succinic anhydride
derived from a polyisobutylene having an average molecular weight of
about 500 to about 1250. 28. An all field drilling fluid as described in claim
27, further comprising a demulsifier comprising a surfactant having a
hydrophilic lipophilic balance value of less than about 5.0. 29. A paper
26chemicq_l comprising an emulsifier comprising a polyisobutylene succinic
anfydfidé d8HEd fromt A p6iicobufyeri $iaviRg an dvérage molecuiais ther
copaight ofabeut 860uosalioet-1250:x8C.iApaperachemicat assaescribed iy a
hy@laipn29; furthercomprising: a-demulsifier cemprising,a, surfactant:naving
a hydrophilic lipophilic balance value of less than about 5.0. 31. An
explosive emulsion comprising an emulsifier comprising a polyisobutylene
27 suBginiccarhydrige derived ftormoa pohisobutyleme: having amaveragesifier
compelesular weightiof about 500.t0 about 1250. 32, 6n.explosive emyision,,
po?sid%%c%ﬂ:b%gazil% cl%r\pi%l, fgrthgr (__:Comgrising a dlemulsifi.er comprising_q_
strfactant having a hydrophilic lipophilic balance Vallie oftéss thataB6ut
£o 539033, A4¥ek drill lubricant comprising an emulsifier comprising a
polyisobutylene succinic anhydride derived from a polyisobutylene having

25 Angverape:malecylar weight of about 500 to about 1250..15 . . iier
comprising a demulsifier comprising & surfactant having a

hydrophilic lipophilic balance value of less than about 5.0.

2%. A paper chemical comprising an emulsifier cemprising  a
polyisobutylene succinic anhydride derived from a polyisobutylene

having an average molecular weight of about 500 to about 1230.

30. A paper chemical as described in claim 29, Ffurther comprising
a demulsifier comprising a surfactant having a hydrophilic

lipophiiic balance value of less than about 5.0.

31. An explosive emulsion comprising an emulsifier comprising a
pelyisobutylene succinic anhydride derived from a polyisobutylene

having an average molecular weight of about 500 to about 1250.

32. An explosive emulsion as described in c¢laim 31, further
comprising a demulsifier «comprising a surfactant having a

hydrophilic lipophilic balance value of less than about 5.0.
33. A rock drill lubricant comprising an emulsifier comprising a

polyisobutylene succinic anhydride derived from a polyisobutylene

having an average molecular weight of about 500 to about 1250.

15



34. A rock drill lubricant as described in claim 33, further comprising a
demulsifier comprising a surfactant having a hydrophilic lipophilic balance
value of less than about 5.0. 35. A mining lubricant comprising an
emulsifier comprising a polyisobutylene succinic anhydride derived from a
polyisobutylene having an average molecular weight of about 500 to
about 1250. 36. A mining lubricant as described in claim 35, further
comprising a demulsifier comprising a surfactant having a hydrophilic

3« lipgphilic palance valug. of Jess than ahout 5.Q,37. A method of élé]?ficiﬁipgner

a metalworking system comprising the steps of providing a metalworking
“OTBrianfcorpriSiiy an Ehiisifis? Comprising & poidbutyéie shedinie @
hy driyidrides deénveadh froia aopobyrisebutylene having antaverageomolecular

weight of about 500 to about 1250; and contacting the metalworking
3z Iu%ricant with als%rface of the metalworking system. 38. A method as

® described 1Y claiin 37¢ flirther Comprsing  providing'a tetialsifisprrising e
ro Eomphsinglasurfactant havingac hydrophilic tipdphiticbalancéwialuewofy Lene
naless than abott b Oiand-adding thedemulsifier to the;metalworking s |
lubricant. 39. An emulsified oil in water composition comprising an

emulsifier as described in claim 13 comprising a polyisobutenyl
36 sukcinifide @shieds dispersantforfted frohs deadting Polyisobdifenylfurther
costepinieanhy drige-with:& pelyanng.and futher, comprising.a:demulsifier

~ySOIBRISING & Sulaciant package, comprising an ehylene propylene oxide
copolymer and a high molecular weight oil solublé polymer having a
number average molecular weight of at least 1 million.

37. A method of lubricating a metalworking system comprising the
steps of providing a metalworking lubricant comprising an
emulsifier comprising a polyiscbutylene succinic anhydride
derived from a polyisobutylene having an average molecular weight
of about 500 to about 1250; and contacting the metalworking

lubricant with a surface of the metalworking system.

38. A method as described in «claim 37, further comprising
providing a demulsifier <comprising a surfactant having a
hydrophilic lipophilic balance value of less than about 5.0; and

adding the demulsifier to the metalworking lubricant.

39. An  emulsified oil in water composition comprising an
emulsifier as described in claim 13 comprising a polyiscbutenyl
succinimide ashless dispersant formed from reacting
polyisobutenyl succinic anhydride with a polyamine and further
comprising a demulsifier comprising a surfactant package
comprising an ethylene propylene oxide copolymer and a high
molecular weight oil soluble polymer having a number average

molecular welght of at least 1 million.

40. An emulsified oil in water composition comprising an

emulsifier as described in claim 13 comprising a polyisobutenyl
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40. An emulsified oil in water composition comprising an emulsifier as
described in claim 13 comprising a polyisobutenyl 16 succinimide ashless
dispersant formed from reacting polyisobutenyl succinic anhydride with a
polyamine and further comprising a demulsifier comprising a surfactant
package comprising an ethylene propylene oxide copolymer and a high
molecular weight oil soluble polyisobutylene having a number average
molecular weight of at least 1.3 million. 41. An emulsified oil in water

su€PMResition comprising an emulsifier as described in claim 13 comprising
a polyisobutenyl succinimide ashless dispersant formed from reacting

POLGiyisBRUEERY stEEnic anhydidewith a polyanfingandefiiiifer and  further

cogomprising azdemuglsifiericoraprisingre stiEfactant packager comprisingaage

coz%gm(l@ﬂ@gprgpyle@@n%ig@ecofggwgéﬁgd an ﬂle SOJHQ'&%Q’J“ qugm‘ée' high

42. An emulsified oil in water composition comprising an” emulsifier as
0 Hfesttbed T efHin 13 Comptisiig % PolyigoBateHyI L stecintmide aslesgimber
aveligpersamtformed frorgigacting tpdlysobuteAyksuddinic.anhydride with a
polyamine and further comprising a demulsifier comprising a surfactar_lt
package comprising an ethylene propylene oxide qoeolymer and an oil
i Sg%ﬁble?gégi%leééeadddit?\}é 43" métafborking 8Gaipmeht systBri +sing  an
eebprisSings an émisified oil "systeat; the enisifies comprising & sobutenyl
sujpolyisebutylenessuccinic anhydride derived fremadoplyisobutylene haying .,
zo AL BYEIRGS, T OlESUIAWEIO0L Ol SOV 50010 2DOY 12205807 6P, cher
comprising a demulsifier comprising a surfactant package
comprising an ethylene propylene oxide copolymer and an oil

soluble demist additive.

42. An  emulsified oil in water composition comprising an
emulsifier as described in claim 13 comprising a polyisobutenyl
succinimide ashless dispersant formed from reacting
polyisobutenyl succinic anhydride with a polyamine and further
comprising a demuisifier comprising a surfactant package
comprising an ethylene propylene oxide copolymer and an oil

soluble tackiness additive.

43. A metalworking equipment system comprising: an emulsified oil
system, the emulsifier comprising a polyiscbutylene succinic
anhydride derived from & polyiscbutylene having an average
molecular weight of about 500 to about 1250; and at least one
additional oil selected from the group consisting of cutting oil,
hydraulic oil, gear oil and slideway oil; wherein the at least
one additional oil comprises an additive comprising a
polyisobutenyl succinimide ashless dispersant formed from
reacting a polyiscbutylene succinic anhydride with a polyamine,
wherein the polyiscbutylene succinic anhydride was derived from a
polyisobutylene having an average molecular weight of about 500

to about 1250.
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additional oil selected from the group consisting of cutting oil, hydraulic
oil, gear oil and slideway oil; wherein the at least one additional olil
comprises an additive comprising a polyisobutenyl succinimide ashless
dispersant formed from reacting a polyisobutylene succinic anhydride
with a polyamine, wherein the polyisobutylene succinic anhydride was
derived from a polyisobutylene having an average molecular weight of
about 500 to about 1250. 17 44. A system as described in claim 43,
further comprising a demulsifier comprising a surfactant having a
hydrophlllc lipophilic balance value of less than about 5.0. 18
44, system as described in claim 43, further comprising a
demulsifier comprising & surfactant having a hydrophilic

lipophilic balance value of less than about 5.0.
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