Emul sifier/Denul sifier System The present invention
relates to enmul sifiers and denulsifiers and

conbi nations thereof for use with enulsified oil
systens such as netal working |ubricants.
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the oil phase from the water phase, in order to minimize the disposal 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 neutrahzatlon step results in cost to the

user in the form of handling hazardous materials, storing these materials and

other costs.

- Summary

Accordingly, it is an object of the present invention to overcome the
foregoing drawbacks and disadvantages of existing emulsified oil systems such
- as metalworking lubricants. According to the present invcntiop, an emulsiﬁer|
inchudes a metal-containing detergent and/or an alkyl substituted succinate.
A demulsifier includes a low hiydrophilic lipophilic balance (HLB) surfactant.




i ncludes a netal -containing detergent and/or an al kyl
substituted succinate. A denulsifier includes a |ow
hydrophilic |ipophilic balance (HLB) surfactant. 1 In
one exanple, an enulsifier for use in an enulsified
oil system the enulsifier conprises a
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emulsifier, wherein the emulsﬂ':er 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.

Detailed Description
_ " The present invention inchudes replacing or supplementing the
emulsification agent in emulsified oil systems with a chemistry which forms
-strong and stable emulsions for efficient performance, while also designing this
~emulsification agent so that on addition of a suitable surfacfant, the emulsion
. %reaks? thus facilitating easy disposal.




than about 5.0. Detail ed Description The present
i nvention includes replacing or supplenmenting the
enul sification agent in enulsified oil systens with a
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In another exgr’nple, the emulsifier is a po ylsoq)q.ltenyl succinimide

ashless dispersant formed from reacting, contacting or interacting a

polyisobutenyl succinic anhydride with a polyamine such as triethylene

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),
'dieﬂlylene triamine (DETA), tetracthylene pentamine (TEPA), pentaethylene
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 arines per molecule, and more extensive
branching than conventional polyamine mixtures. Other examples of
succinimide reaction polyémines and other reagents are set fortlt in U.S. Patent
No. US 6,548,458 B2, int;orbqrated by reference herein in its entirety.

The demulsification surfactant for use as described herein is optimized to
vtrork with the specific emulsifier chosen, and can be of any low HLB value type
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apart or demulsify. Obviously, the amount and chemical type of low HLB '

surfactant added should be chosen so that the desired separation is achieved,

o and that a stable water in oil (invert) emulsion is not formed.

Low HLB surfactants havmg an HL.B value of less than about 5. 0 or

- glternatively less than about 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 vnth a PIBSA (950
MW PIB) emulsifier is an ethylene oxide/propylene oxide copolymer such as

Pluronic L121. | ‘
Demulsification packages may comprise multiple chemicals mixed
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e Example 1

A soluble base is piepared by contacting the following ingredients:

100 Naphthenic oil 82.5%
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 frox}'n _QSOMW . -
- -polyisobutylene, 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%




may al so include conbinations of surfactants and high
nmol ecul ar wei ght oil- soluble polyners. The nol ecul ar
wei ght of this oil soluble polynmer varies, but can be
around 1 mllion or higher. This.polyner may be, for
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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 |
ipolyisobutylene 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%




Lubrizol Syn-ester Gy-241 1.6% Polyisobutenyl
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Example 4

A soluble base is prepared by contacting the following ingredients:

100 Naphthenic oil 7 84.1%
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%

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 (Polyoxypropylenebutylether) was |
then added to the emulsion, which subsequently formed two layers of oil soluble

and water soluble pérts. The water layer was cloudy.

Example 5

A soluble base is prepared by contacting the following ingredients:




NP-9 (para- nonyl phenol) 0.6% 10% of this concentrate
was then added to 90% tap-water to give a stable
emul sion. A denulsifier, conprising a m xture of 50
‘parts of H TEC 152 , pol yi sobutyl ene based tacki ness
additive, and 50 parts of a 10% sol uti on of Pluronic
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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 950MW
polyisobutylene, formed from reactmg polyisobutenyl succinic anhydride with a

polyamine | 12. ?%
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 ﬁased 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.
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the work piece and of the cutting tool, remove heat and other properties. Water
being present in the metalworking fluid provides for beneficial heat removal

properties and often for low cost.
Depending on the specific application, the following types of chemicals

may be present in metalworking fluids: emulsifiers, coupling agents, EP
" additives, antiwear additives, antioxidants, pH Buffers, oil (Naphthenic,
parafinnic or other type), water (tap water, distilled water, deionized water,
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
though not essential,

r, as this makes

the work piece as it is cut or ground. It is also desirable,
that the metalworking fluid not give off a strong chemical odo
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
cementing chemicals, paper chemicals (.., 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,
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ol b 0k (5 i oS 24 nvalyes B inprent
%
Comﬁéﬂpﬁ’ig oﬁ F@%E?%Atﬁm’ ’gﬂ‘Pg\}g‘H&P %\ﬂé m poi Vi so%ltgs Iné%}ébeu%d

as p&ﬂrc{]ﬁgefsfa?ﬁ% hRAasiwokiRg) hgsaga ¢he ByhtesnlC @wlmsmﬂw in dbe

ol yam ne 12. 9/ ara-_nqnyl
- exanipledsf a m%tal?évorlung Iubncgnt addltn?nal oils tha%: may%e uzsed as part of

that metalworking equipment system utilizing metalworking fluid include cutting
oils, oil-based hydraulic oils, slideway oils and industrial gear oils. These are
often referred to as “tramp” oils, because they can contaminate the metalworking
Jubricant. However, many of the so-called tramp oils cause problems of
compatibility if they contaminate the metalworking fluid, and may cause the
'metalworking fluid to need to be dis;;osed of. However, if the metalworking fluid
utilizes the emulsification 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 descnbed herein. See for example 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 usipg a metalworking
lubricant that has an emulsifier that includes a PIBSA based on a low
molecular weight polyisobutylene, the metalworking lubricant can be
compatible with the other industrial fluids used in connection with the system
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10% of this concentrate was then added to 90%
tap-water to give a stable enulsion. A denulsifier,
conprising a mxture of 50 parts of H TEC(r) 152

pol yi sobutyl ene based tackiness additive, and 50 parts
of a 10% solution of Pluronic L-121 was then added to

the enul si on, which subsequently forned t I ager S., of
suchyps tegnpils. ofny this waysHhe Beap Rilsareess ikely ¢ gpeil or

: : ' fS: directed to a
detriffientalio (bhayiidfe AL FOLIOANABILBRAR O | B0 ed (¢
| dihis davdrition 4 Isuseeptiblectof tatisideratsie orarimtib in éfsrpriactice.
ni,.n

' use - connection wth cutting an chi toql s.
Thergfars the RTTE9IRE &%cmw?%@teagﬁp&wl%gnﬁo Slhjild not be

i L Aight: ol | 'rﬁn‘ﬁ &[E’E -
consgtg.frﬁcffgi ﬁ?‘h@t&{gg tﬁ? I 1&?8% 8%‘383'% et |céﬁ %I b?gs lr‘?ualug Ing n
presé¢iyted Hiénein abave. Radrer) ohat ie intemdesd fobeioveral isasnet forth
. sem -synthetic fluids. Metalworking fluids herein fal
in the,pnsuing glaims angdthesequizplents thergnf anﬁrg}lt%f At ﬁgma?te

oi : [ | s r j i :

o (P hicahE Pk Rhar a3 AcMERE At kiood Ebdimints to the
public} aridyth fol ttliﬁféxtxmu:em}h_ dis@hid tosedrmodifecatidas oc ia:ltmati]?nmrln;aje not
. ath of the cuttin evi ce,, prevent corrosi,on t he
Titerafig Rl Vishin thei s6pPE ok theClaims, KheY arecAnaidsted to,hg Part of the

ti £S5 { A present in the _ :

WH@P\?@%}??@% I ul g\%&#ﬁc{guﬁ@\eﬁgsf. beneficial heat
renoval properties and often for |ow cost. Dependi ng
on the specific application, the follow ng types of
chem cals may be present in netal working fluids:
enul sifiers, coupling agents, EP additives, antiwear
addi tives, antioxidants, pH Buffers, oil (Naphthenic,
parafinnic or other type), water (tap water, distilled
wat er, deioni zed water,

lr of law.

inver
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treated water etc), biocides (bacteriocides and

fungi cides), foaminhibitors, rust and corrosion

i nhibitors, and polyners to reduce the tendency for
stray mst in the work place. It is often desirable,
though not essential, that the netalworking fluid be
oht color This is mainly to allow cl ear
2-piece as it is cut or ground. It is

| i t hat, th .
20 ol OB 5250 g B g st
&%rslsg%%ﬁﬂf}g ke ?}%qhggm'rk pl a'ce u(i1de5| rabl e. g:]er

_ b@ é enuIS|f|ers denuIS|f|ers and met hod
pgbagobybiene having anayerage umleculeamiight iof abbut 500 to about
systens include oil field chem cals such as drilling
IQ%GLds and cenenting chenicals, paper chemicals
(i.e., chemicals used in the manufacture of paper),
expl osi ve enul sions, rock drill lubricants, and m ning
~lubricants, anobng others. In each of these exanples

'and n a0t i.fi i1y S ens sifjer
eﬂ%e%*ﬁﬁes‘iﬁ@* %é de8EeBerie ol 1 whefin dhkurdisobutytene

to. hr ea $I ons that are used in connection :
SugFge ﬁfﬁ%" qchinom & pelyisohitylereshaving dm average

vari ous emul si ons rray be enhanced. A particul ar
majegulanweight o€ aboBEAS5OU| si fi er descri bed herein,

specifically the relatively |ow nol ecul ar wei ght

PI BSA forned from pol yi sobutyl ene having a nol ecul ar

vvei ght of from about 500 to about- 1250, involves the

[ alvvorkln fluids wyth
ot her %g@%eg %i ?%ﬁﬁiﬁ‘% e emulstiad oil
tavaor ki ng equi pment system For |nst ance, in the
Y g bklpﬁgu ubricant, additional oils
~ that may be used as part of

4. An emulsifier for use in a emulsified oil system, the emulsifier
comprising a polyisobutenyl succinimide ashless dispersant formed from

reacting polyisobuteny! succinic anhydride with a polyamine,

S. An emulsifier as described in claim 4, wherein the polyanﬁne is

triethylene tetramine,

6. An emulsifier as described in claim 5, wherein the mole ratio of

12




t hat netal wor ki ng equi pment- systemutilizing

met al working fluid include cutting oils, oil-based
hydraulic oils, slideway oils and industrial gear
oils. These are often -referred to as "tranp" oils,
because they can contam nate the netal working .

LEt. o IR0y .Qf t cal |l ed tranp, oi
%Hggée%% 2B Itpl’{ﬂf:tﬁy Srﬁh@t 20to
ﬂﬁ? Fiéflmorklng fluid, and may cause the

g *king fluid to need to be di sposed of. However,
if the nmetalworking fluid wutilizes the enulsification
system descri bed herein, then it is possible to choose

_these other oils for use in the netal working equi pnent

syst & Aa ¢thalsifieieys deseribe@ th 14inh |
chem cal . Note that t he incl usion ofhl ﬁ]lliési@%g%egolﬁsobutﬂene

ot heréﬁqgﬁgﬂb not |nt eﬁgedga@ﬁyﬂwlﬁg&lwﬂghesgvme
idflofifar ool 8 ABbv SR e {880depos ¢ control

etc. Some of these industrial lubricants in the
mar ket place include the use of PIBSA conmponents,
i ncluding the | ow nolecular weight products described

her &.n Anoemulsifier aaddeseribeddneclimi 7, aghein thegdlgidbbutylene
di spersant, U.S. Patent No. 5,612, 295 that includes a

suRiciiié didiydidde i derived o ngzlltl
pol yi sobutyl ene. That patent ‘NeoT por a vc}ngyan average

REAIS " wRidIR o set forthlnlts entirety. \Wen

mﬁ& ng a rrrgmlo\?o%?%g ‘ubricant that has an enul sifier
that includes a PIBSA based on a | ow nol ecul ar wei ght
pol yi sobutyl ene, the netal working |ubricant can be
conpatible with the other industrial fluids used in
conHedd® emulsifiertascdescribed inl Slaitcd, whersintheehfulsified oil
this way, the tranp oils are less likely to spoil or

systetr ismanhetalwodbpdibrrbat! he metal working Iubricant.

10. A demulsifier for use in an emulsified oil system, the demulsifier

comprising a surfactant having a hydrophilic lipophilic balance value of less
than about 5.0.

© 11. A demulsifier as described in claim 10, wherein the surfactant

comprises an ethylene oxide/propylene oxide copolymer.

12. A demulsifier as described in claim 10, wherein the hydrophilic

13



This invention is susceptible to considerable
variation in its practice. Therefore the foregoing
description is not intended to Iimt, and should not
be construed as limting, the invention to the
particul ar exenplifications presented herein above.
what i.s |ntended to _be coyered is as set forth
hp‘"“gﬁﬂt“h a@%&‘iﬂ vajugigiless than ahowAiPval ents t her eof
permtted as a matter of |aw. Applicant does not
intend to dedicate any discl osed enbodi nents to the
public, and to the extent any di scl osed nodifications
or 13| tRdehiwlsHidreas debcribéd ¢h dldivn 118, wiiertdih thetgydrophilic
scope of the clains, they are considered to be part of

lipophfiic i i ﬁ%]ﬂj of equivalents.” 11

po%\V—IA P%’%I‘%BHF%?&T% g?r’hl{lgpe?er for use in an
enul sified oil system the emulsifier Conprising a
pol yi sobut yl ene succi ni ¢ anhydri de derived from a

ol yi sobutyl ene havi.ng an average-nol ecul ar wei g of
b b% i g i Isified oil

t sdemnysiissas desmibed in shuamiOs wharein the emu
described in claim1, wherein the polyisobutyl ene
systencis animemlhdwyd:ijrrgeldbwi(ﬂam ved from a pol yi sobutyl ene
havi ng an average nol ecul ar wei ght of about 950. 3.

An enul sifier as described in claim1, wherein the
enmul sified oil. systemis a metal worki ng |ubricant.

T o AEEM o bRl T Sl e imeaiba

succi nim de ashl ess di spersant fornmed from reacting
ComBBFW&QEﬁJ{;EﬁRﬁI ofsuccini c anhydride with a pol yani ne.

providing an emulsion comprising an emulsifier, wherein the emulsifier

comprises a polyisobutylene succinic anhydride is derived from a

polyisobutylene having an average molecular weight of about 500 to about i

1250,

adding to the emulsion a demulsiﬁér comprising a surfactant having a

hydrophilic lipophilic balance value of less than about 5.0.
16. A method as described in claim 15, wherein the polyisobutylene
succinic anhydridé is derived from a polyisobutylene having an average

molecular weight of about 950.

17. A method as described in claim 15, wherein the surfactant

14



5. An enulsifier as described in claim4, wherein the
polyamne is triethylene tetramne. 6. An enulsifier
as described in claimb5, wherein the nole ratio of 12
pol yi sobut enyl succinic anhydride to triethyl ene
tetramne is about 2.0 to about 1.3. 7. An enmulsifier

comites; 7 LMY raae | Rr et XIS REOIFRIG: Sobut | one

havi ng _an average nolecul ar wei ght of about 500 -to
about 1250. 8. An. enulsifier as described in claim?7,
wherei n the polyi sobutyl ene succinic anhydride is
del 8V e niethadaapatydrsiobd iy lckiign N8y iwlcrein dlve hiydeophilic
nol ecul ar meight of about 950. 9. An enulsifier as
lipo}gﬁﬁﬁ:r bAGACk Vathé 'o?”s %'téhf fbelegg‘{h%f asshiozlo. -
stemi1s a netal wor |ng ubrlcant A denul sifier
for use in an enulsified oil system the denuIS|f|er
conprising a surfactant having a hydrophilic

ph|||c balance val ue_of | ess_ than about 5.0. .
ﬁ% ethed assdercrihedhin claim: ) WheyeinHag eltﬁrméhc
surfactant conpri ses an ethyl ene oxi de/ propyl ene
lipophiliddbalapot yakhue ofl 8aidAsulfautamitf isdessthan sdautellOi n
claim 10, wherein the hydrophilic 13 - - ---------
L -- -- lipophilic balance value is |ess

t han about 2.0.
20. A method as described in claim 15, wherein the emulsified oil’

system is a metalworking lubricant.

21. An emulsified oil in water composition comprising an emulsifier
comprising a polyisobutylene succinic anhydride derived from a

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

227 A composition as described in claim 21, wherein the polyisobutylene
succinic anhydride is derived from a polyisobutylene having an average
molecular weight of about 950.

23. An emulsified oil in water composition comprising an emulsifier
- comprising a polyisobutenyl succinimida ashless dispersant formed from

reacting polyisobutenyl succinic anhydride with a polyamine.

15



13. A denulsifier as described in claim210, wherein

the hydrophilic |ipophilic balance value is |ess than
about 1.0. 14. A demulsifier as described in claim 10,
wherein the emulsified oil systemis a netal working

| ubricant. 15. A method of breaking an enulsified oi
SYySRemA ¢diapositioedas desaibéed i dliin 93¢ Mhepéin tHeopolyangine is
an-enmul si on conprising an emulsifier, wherein the

esief 4 rises a polylsobutylene succinic
anhydride Is derived froma polyisobutyl ene having an
aver age nol ecul ar wei ght of about 500 to about  1250;
adding to the emul sion a denul sifier conprising a

ctant having a _h d[op Llie. lipophilic bala
i BrarR SRR AR in claimBemsaindhe Thole ratio of
described in claiml1l5, mhereln the pol yi sobutyl ene
polgisobuienylavepinicamhiysdritte to tdethyena tefoapine isehruh 2.0 to
havi ng an average nolecul ar wei ght of about 950. 17.
abotitrleBhod as described in.claim15, wherein the
surfactant 14 conprises an ethyl ene oxi de/ propyl ene
oxi de copol yner. 18. A nethod as described in claim
(15 wherein the hydrophilic |ipophilic balance value

[ rfactant is |ess . t.hag ab 1
ﬁﬁﬂl&@éﬁ% by oo BbR iR, fhbrei the Botyisobutylene
hydrgggl lic ophi .l i ¢ bal ance val ye of said
sucgipi¢ aphydride é et feomab polyisobutylene haying.ap aysrage
- described in claim15, wherein the enmul sified oil
molecular weight of about 500 to about 1250,

tri

27. A composition as described in claim 26, wherein the polyisobutylene
succinic anhydride is derived from a polyisobutylene having an average

molecular weight of about 950.

28. A composition as described in claim 23, further comprising a
' demulsifier comprising a surfactant having a hydrophilic lipophilic balance

value of less than about 5.0.

29. A composition as descﬁbed in claim 21, further coinprising a
demulsifier comprising a surfactant having a hydrophilic Iipophilic balance

value of less than about 5.0.
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systemis a netalworking lubricant. 21. An enulsified
oil in water conposition conprising an enulsifier
conprising a polyisobutyl ene succinic anhydri de
derived froma polyisobutyl ene having an average

nol ecul ar wei ght of about 500 about 1250. 22. A
conposition as described in claim2l, wherein the

pol yi sobutyl ene succinic anhydride is derived froma

pol yihgob .havi ng, an_avera .l ecul ar ,wej ght qf
P on 05 oS PR e S ,@ruﬁm fugdactant
conptisin n.enul sjfier conprising a polyisobutenyl
CRIMPIISSS @a}ﬂ?ﬁ“'e%l Prepyione 9radesapelysRer.r eact i ng
pol yi'sobut enyl succinic anhydride wth a pol yam ne. 15
24. A conposition as described in claim23, wherein
the polyamne is triethylene tetramne. 25. A
conpdk.i i compesitiencds Hedctibed lifidRidd 29\Ricdeih the HydrSphilic
~ ratio of polyisobutenyl succinic anhydride to
lLigdplgti Rfcd ' ' AHato about 1.3. 26.
, ﬁA%lg!r#g%Jﬂsfti oneéllg@ggggsrél E%%q%rﬁoéﬁgpn 23, wherein the
pol yi sobutyl ene succinic anhydride is derived from a.
pol.yi sobutyl ene havi ng an average nol ecul ar wei ght of
abog# 880 to about 1250, 27. A conposition as. C
desPr e FOPPAsIgen s slesgribiest in elaamR2A ywherrinythenbydrophilic
. succinic anhydride is derived froma polyisobutylene
lippphiligbalansesalueis leskahareabeet §10. of about 950. 28.
A conposition as described in claim23, further
conprising a

33. 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.

34. A metalworking lubricant a described in claim 33, further

comprising a demulsifier comprising a surfactant having a hydrophilic

lipophilic balance value of less than about 5.0.

35. An oil field drilling fluid comprising an emulsifier comprising a
Ppolyisobutylene succinic anhydride derived from a polyisobutylene having an

-average molecular weight of about 500 to about 1250.
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denl ul sifier conpr|3|ng a surfactant having a

hydrophilic |ipophilic balance value of |ess than

about 5.0. 29. A conposition as described in cIa|n121

further conprising a denulsifier conprising a

surf act ant haV|ng a h agphilic I|poph|I|c bal ance
ﬁm loimpde, farthergomprising

val 3@:-dm pil die sodespsilegl inac
descri bed in cI aim 29, V\/nerel n the surfactant

a deomplsifésrscanpesing sarfactaet having  hydospbiicdipephilicrbalance
31.. A conposition as described in claim?29, wherein

valtiecofilgsk gt hbsut bigophi | i ¢ bal ance val ue is. | ess than
about "2.0. 32. A conposition as described in claim 29,

wherein the hydrophilic |ipophilic balance value is
| ess than about 1.0. 33. A netal worKking Iubricaﬁt

ising an,enul sjfier co ris I sohut y| ene
AP, e compLiring ﬁmgﬁf'ﬁeg semengs
havi n an aver age nol ecul ar wej of about 500 to
polpisghutyleng sugginia apbydrige derived eapplyis ving an
_ in claim33, further conprising a denulsifier
awxngmnkﬂﬁngaawﬂ@ﬂ&nﬂahﬁuﬂﬁ@@mQzﬂxﬂgdﬂnﬁhiIic
| i pophilic balance value of |ess than about 5.0. 35.
An oil field drilling fluid conprising an enul.sifier
conpr.i sing a polyisobutyl ene su00|nic anhydri de

PP SR Lo g

deméﬂﬁﬁglgoﬁpgw%rg:a{q% cIa{rthl hza\\?iic’lgda(.3 ﬁcr | b% pefnﬁlc :f)alanoe

value of less than about 5.0.

. 39. An explosive emulsion comprising an-emulsifier comprising a
- polyisobutylene succinic anhydride derived from a polyisobutylene having an

average molecular weight of about 500 to about 1250.

40, An explosive emulsion as described m claim 39, further comprising a
demulsifier comprising a surfactant having a hydrophilic lipophilic balance

.value of less than about 5.0.
41. A rock drill lubricant comprising an emulsifier comprising a

polyisobutylene succinic anhydride derived from a polyisobutyléne having an

average molecular weight of about 500 to about 1250.
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a demul sifier conprising a surfactant having a
hydrophilic |ipophilic balance val ue-of |ess than
about 5.0. 37. A paper chem cal conprising an

enul sifier conprising a polyisobutylene succinic
anhydri de derived froma pol yi sobutyl ene having an
aver age nol ecul ar wei ght of about 500 to about 1250.
38. A paper chem cal as described in claim37, further
conprising a denulsifier conprising a surfactant

hawion gAQ‘o'&kdilﬂlP |I'ubh€aht BERIYSCHb PR A i é@ﬁ@nsmg a

t han about 5. 39. An expl osive enul'sion conpri si ng

I suc
deniiefRt Pl ﬁé?##%#‘%n@&%é S BYHARIERE HEERIR batance
ave e | ecul ar i ght of about 500 to about 1250
vah%@of%% éﬁ%ﬁb@? énﬁlsion as described in claim 39,
further conprising a denulsifier conprising a
surfactant having a hydrophilic I'ipophilic bal ance
val ue of |ess than about 5.0. 41. A rock dril-

| UbB] amtintegdibacagt aan@ﬁélﬁgfare enfi 98 HdrdoMipAsing a
_pol y| sobutyl ene succini ¢ anhydride derl ved -from a

pol

out 5' .................

rock nt .as ibed in claim
averagg m? cp Hébr?élliggd(gg d]é"?g(ﬁrorrpri sing a
- surfactant haV|ng a hydrophilic |Ip0phI|IC bal ance
val ue of less than about 5.0. 43. A mning |ubricant
conprising an enul sifier conprising a.
44. A mining lubricant as described in claim 43, further comprising a
demulsifier comprising a surfactant having a hydrophilic lipophilic balance

value of less than about 5.0.

45. A method of lubricating a metalworking system coxhprising the steps
of providing a metalworking lﬁbricant coniprisi-ng an emulsifier comprising a
polyisobutylene succinic anhydride derived from a polyisobutylene having an
avérage molecuiar weight of about 500 to about 1250; and

contacting the metalworking lubricant with a surface of the metalworking

system.

46. A method as described in claim 45, further comprising providing a
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pol yi sobutyl ene succinic anhydride derived froma

pol yi sobut yl ene having an average nol ecul ar wei ght of
about 500 to about 1250. 44. A nmining |ubricant as
described in claim43, further conprising a

~denul sifier conprising a surfactant having a

e
RSB RR R s, 7 o s

conprising a polyisobutylene succinic anhydride
der i adding the demwilsifien ottheanetalvavking lubricantr age
_nol ecul ar wei ght of "about 500 to about 1250; and

contacting the netalworking lubricant with a surface
of the netal working system 46. A nethod as descri bed

i n chpi Mrfemdlsiiededil ﬁPWHtEF%:Bﬂ}ﬂHS?H' JicBfhtisihg an emulsifier
denmul si fier conprising a.surfactan aving a
‘ | Li J |1 al anc vgl.ue qf | ess than
ooHRERBL & FolpsBaR o) SeRE RGeS disnefSant Afthcd from
met.al wor. ki ng Lubricant. 47. An _enulsified oil in water
regg %gg?qlmgemﬂisammmm wdth aqalyamine gng further
pol yi sobut.enyl succi ni m de ashl ess di spersant formed
compyisingss demysifier wompising/a ssufaxitant packegh comprigihg an
a polyam ne and further conprising a denulsifier

ethylentipropglenesoxidle chpolyrer kadoa bhSlbOglafweight oil solubl
et hyl ggpgropyl ene ogi géﬁcopol yrrehglgnd a high ight oil soluble

PoleE HaPing'? Kabel avaRlad dndicciiipy HEighVHt Aitehst ohion
2%: :: ]1:: Strj oil in water conposition conprising an

48. An emulsified oil in water comp'ositi‘on comprising an emulsifier

comprising a polyisobutenyl succinimide ashless dispersant formed from
| reacﬁng 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.

49. An emulsified oil in water composition comprising an emulsifier

comprising a polyisobutenyl succinimide ashless dispersant formed from
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- conprising a polyisobutenyl succinimde ashless
di spersant forned from reacting polyisobutenyl
succi nic anhydride with a pol yam ne and further
conprising a demul sifier conprising a surfactant
package conprising an ethylene propyl ene oxide
reactiopopolyobartenyl snaginimanbydrdeith @ Pelyemme and further
pol yi sobutyl ene havi ng a nunber average nol ecul ar_

comp?i'sﬁi% aferptildif@storhpdising ld swrfacttt peckagel IRPEging a1l
' n wat er conposition conprising an enulsifier

Qnpri S | Ve hilkBhflsle aldiht dditive.

ethy D Bl Sl R e e b o

succi ni ¢ anhydride wth a polyam ne and further

conprising a denulsifier conprising a surfactant

package conprising an ethylene propyl ene.axide .

bl meemanisifisl 03l i1 Waten, QPO UGH SRRIRTIGLE &y crlsifier

emul sified oil in water conposition conprisi n%?an
compiiiig hiRlyisobureriydisugcinimide adese dispesgant mped from

ashl ess dispersant forned from reacting

reachiflidlPRUbAMBy SREhTcarAE deitel polgaprinpamid gurther

conprising a demil sifier conprising a

) syrfact ant package Df L S] I e RiopRptielifE an
compaiping & QEET R SrRriou g ooy Tiaft DacRBgoRiopaLEY
51. A netal worKki ng equi pnent, syst.em.c Llslng; ste
ethyleme! propyleneexide\cOPORyMeR anghat ik FRIBIG R Eﬁ%ﬁaaa[aad’t‘ve’
pol yi sobutyl ene succinic anhydride derived froma
pol yi sobut yl ene havi ng an average nol ecul ar wei ght of
about 500 to about 1250; and at | east one additi onal

R i

ortl, gear oil and .slideway oil;
" an emulsified oil system, the emulsifier comprising a polyisobutylene

succinic anhydride derived from a polyisobutylene having an average molecular

weight of about S00 to about 1250; and
" at least one additional oil selected from the group consisting of cutting
oil, hydfaulic oil, gear oil and slideway oil;
v;rherein the at least oné additional oil comprises an additive comprising
a polyisobutenyl succinimide ashless dispersant formed from reacting a
polyisobutylene succinic anhydride with a polyamine, wherein the
tylene having

polyisobutylene succinic anhydride was derived from a polyisobu

- an average molecular weight of about 500 to about 1250.
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wherein the at | east one additional oil conprises an
additive conprising a polyisobutenyl succinimde
ashl ess dispersant.fornmed fromreacting a

pol yi sobutyl ene succinic anhydride with a pol yam ne,
wherein the polyisobutyl ene succinic anhydride was
derived froma polyi sobutyl ene having an average

mol ecul ar wei ght of about 500 to about 1250. 21 52. ‘A
system as described in claim51, further conprising a

-degn| A tystem a8 HYsCHb i Eldk | | isi R
hydrophilic |ipophilic bal Sl L MUt LBy ising @ demulsifier

) com%mi‘ﬁg & frféétant having a hydrophilic lipophilic balance value of less
than about 5.0.
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