Emul si fier/ Denul sifaer System The present invention
relates to enmul sifiers and denulsifiers and
conbi nations thereof for use with enmulsified oi
systens such as netalworking |ubricants.
Specifically, the emulsifier may include an aIkyI

~ substituted succinate such as polyi sobutyl ene
succi ni ¢ anhydride. The denulsifier. may include a
 ow HLB surfactant. Background A'large portion of
cutting and machi ni ng | ubri cant is based on an oi

n
wat er emul sio . Thi s, presen vvater in the fluid
has many adva[ﬁ’ﬂ&@g‘ﬁ'% “?f &M cool i ng

iciency. For the fluid to performefficiently, the
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‘inmpact of fluid disposal on the environnent. Oten,
"'this separation is achieved by adding strong acids to
the fluid, followed perhaps by neutralization. This
acidification and neu %I?S@—%lﬁ%n step results in _
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‘ then separate the ofl phase from the water phase, in order to minimize the

- dispesal ‘costs, aﬁd to minirnize the negative impact of fiuid disposal on the

. environment. Often, this separation is achieved by adding strong acidé to the ‘
- fluid, followed perhaps by néu‘a‘alizaﬁon. This acidification and neutralization

- - 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 o’bject_ of the present invention to overcome the
- foregoing drawbacks and disadvantages of existing emulsified oil systems
| such as metalworking lubricants. According to the present disclosure, there is provided an

~ emulsifier which includes a metal-containing detergent and/or an alky! substituted



In one exanple, an enulsifier for use in an

emul sified oil system the enulsifier conprises a
pol yi sobut yl ene succi ni ¢ anhydri de derived froma
ppol yi sobutyl ene having an average nol ecul ar wei ght

beui.. . t 250, ot her exanpl e, an
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an emulsifier, wherein the emulsifier comprises a polyisobutylens succinic
" anhydride derived from a polyisobutylene having an average molecular weight
| of about 500 to.abowut 1230 and adding to the emulmon a dermulsifer
: 'campnsmg a suriactant havmg a hydmpmh* lmophmc balance value of less
O tnan about 2.0..

Detailed Descrintion

The present invention includes replacing or supplementing the
- -emulsification agent in emuisified oil systems with a chemistry which forms
strong and stable emuisions for efficient performance, while also designing this



The present invention includes replacing or ,
suppl enmenting the enulsification agent in enulsified
oil systenms with a, chem stry which forms strong and
stabl e enul sions for efficient performance, while

al so designing this enul sification agent so that on
addition of a suitable surfactant, the enulsion
"breaks" thus facilitating easy disposal. The
specific chemi cal nature of a typical emulsifier
falls into two general <classes: a) a netal.

detergent such as a sulfonate, phenate, salycilate,
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substituted succi nate, such as
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anot her exanple, the emulsifier 1s a polyi sobuteny
used g dpTiveq fom @@mmmle@gé ieing tiemdar weighteat al pst
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In another exampie, the emulsifier is a polyisobutenyl succinimide

ashless dispersant formed from reacting, éoﬁtacf:ing or interacting a
,polyisébutenyl 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 iﬁc’lude, but are not limited to, aminoguanidine bicarbonate (AGBC},

- diethylene triamine (DETA)}, tetraethylene pentamine (TEPA), pentaetlﬁylene
hexamine {PEHA), heavy polyamines, and mixtures thefeof. A heavy

. 'po_lyamine 1$ a mixture of poiya]kyienepoljémines 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 .reacﬁt_:-n pol_yammes and other reagents are sef forth
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polyam ne is a m xture of polyal kyl enepol yam nes
conprising small anounts of |ower pol yam ne

ol i goners, such as TEPA and PEHA, but primrily
oligomers with 7 or nore nitrogens, 2 or nore primary
am nes per nol ecule, and nore extensive branching

t han conventional polyam ne mixtures. Qther exanples
of . succi ni m de reaction pol yam nes and ot her reagents
are set forth in U S Patent No. US 6,548, 458 B2,

i ncorporated by reference herein inits entirety.
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enul sifier chosen, and can be of any Iow HM val ue
ﬂﬂﬂﬁﬁpe surfactant. HLB is a nethod of characterizing
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net HLB _number of the surfact ant system nust be
depiiEl STl what is
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surfactant i s adde However, not all surfactants
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stab](elmnulmzbfdrmeﬁ)ls to be broken. To efiect thlS change a very low HLB
mramber surfactant is added. However, not all surfactants meetmg these
éategoxﬂes of HLB are likely to work. The surfactants chosen must be mutually
compatible. Another theory of this type of emulsion separation (Demulsibility)

_is that the low HLB surfactant when added to the emulsion will tend to
prorﬁote the formation of water in oil emulsions. This causes the emuisified

| : _éystcm to fall apart or demulsify.- Obviously, the amount and chemnical type of

dow HLB. surfactant added should be chosen SG that the desired separation is
achieved, and that a stable Watef in oil {invert} emulsion is not formed.

e Low HLB surfactants having an HLB value of iess than about 5.0, or
altemaﬁvely less than about 2.0, or still further alternaﬁvcly less than about




is that the | ow HLB surfactant when added to theh

emul sion wll tend to pronote the formation of water
in oil emulsions. This causes the emulsified system
to fall apart or denulsify. - Cbviously, the anount -

and chem cal type of |ow HLB. surfactant added

shoul d be chosen so that the desired separation is
achi eved, and that a stable water in oil (invert)

emul sion‘is not formed. Low HUB surfactants having an
"HLB val ue of | ess than about 5.0, or alternatively

| ess than about 2.0, or still further alternatively
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chanical ™ "stress. I s earing
these giokauveateagers themiikaippd shess undemtterrmal or mechanical

-stress. This shearing property is a_dlsadvantage 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 1ot

né_cessarily preferred, for this application.

Exampie 1

A soluble base is prepared by contacting the following ingredients:

- 100 Naphthenic oil: ) 82.5%
. Tali Oil Westvaco M-28B 2.3%

Tripropylene glycol methyl ether (mixed isomers) - 1.1%



tacki ness or dem st properties are desired. in this

application, shear stability 1is not a concern. Shear
~ . unstable polyners are therefore suitable, though not

necessarily preferred, for this application. Exanple

1 A soluble base is prepared by contacting the

follow ng ingredients: 100 Naphthenic oil 82.5%

Tall Ol Wstvaco M28B 2.3% Tripropyl ene glycol

met hyl ether (m xed isoners) 1.1% -~ Ri chnond, VA Tap

Water 0.5% KOH 45% 1.3% Lubrizol Syn-ester Gy-241

1.6% Pol yi sobut enyl succini m de ashl ess di spersant

Rlchﬂﬁj’d&’%’i‘ FrS2OMNV pol yi sobutyl ene, forged from
KOH t| ng oI yiI sobut enyl succinic anhydr g with a
Lub % Wk AMP- 95 (2- Am no- 2 Met hy Propanol)
Pol ??HI -9 [ araq- n%;% gx(?enol 6% m

:ﬂ r Ste %Sd bERS ive a
apo visphy Eeﬂe P f-r %P‘Pb'l g;fmdnde with
' | et her) was then 8 to the

éﬁz%ﬁ&%wzﬁ&%&@@ﬁﬂy fornmed twolPd§ers of oil

: PRI ROBH PBFRCEr sol ubl e parts. The wde6% | ayer was
cl oudy. Exanple 2 A Sol ubl e base is prepared by

o contacting the foll ow 83 i ngredi ents: 100. Napht heni c
- 10% ¢f thig zogoerisate was ths addebtoP0¥Bap-Stter Eoigivop plabie

- _emuigio\ﬁ(.: ok dgﬁlt[ﬂyihele, tgﬁ{yn( ]5% ’i%%obgs @’gﬁrox}rprlop%rlénebutyleﬂler) was
then added to the ermalsion, Which,subsequenﬂy formed two layers of oil
-soluble and water soluble parts. The water layer was cioudy.

- Example 2
A Soluble base is prepared by contacting the following ingredients:

100 Naphthenic oil ' 82.5%

- Tall Oil Westvaco M-28B 2.3%
~ Tripropylene glycol. methyl ether (Imxed isomers) 1.1%
Richmond, VA Tap Water 0.3%
KOH 45% , 1.3%
Lubrizol Syn-ester Gy-241 1.6%

- Polyisobutenyl succinimide ashless dispersant derived from 250MW
“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 concenirate was then added to 90% tap-water to give a stable
-emulsion. A demulsifier, comprising a mixture of 50 parts of HITEC 152
:polyisobutyirme based tackiness additive, and 50 parts of a 10% sohition of
Piuronic L-121 was then added to the emulsion, which subsequently formed
two layers of oil soluble and water sofuble parts. The water layei:' was cloudy. -
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R chnond, VA Tap Water 0.5% KOH 45% 1.3% Lubrizol
Syn-ester Gy-241 1.6% Polyi sobutenyl succinimde

ashl ess di spersant derived from 950MV

pol yi sobutyl ene, formed fromreacting polyi sobutenyl
succi nic anhydride wth a polyam ne 12. 9% AMP-95

(2- Am no-2- Met hyl -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

demrul sifier, conprising a mxture of 50 parts of

H TEC 152 polyi sobutyl ene based tackiness additive,
and 50 parts of a 10% solution of Pluronic L-121 was
then added to the enul sion, which subsequently forned

two | ayers of oil sol ug e 'agd %/\iater sol ubl e parts.
- The water Iayer was cl mple 3 A soI ubl e base
ar ed actl n | ow n redl ents:
& solyBiPRER e rabbr 67 B Ghiaitis thefinloas 556 2, 3%

ripropyl e e gl ycol rrethyl et her (mxed |sorrers) 1.1%
100%2& OYA Tap Vter 0.5% KOH 45% 1.8%1%

, %‘ERMT? ucci ni rni de ashl ess di spé¥sant

'THPTGEY epe @lygob merbol pitms| (pssbisoprese, or e from
Richpeags VAgTawWatesbut enyl succi ni c anhydr@®88with a
KOHFS%ani ne 12. 9% AVP- 95 (2- Ani no- 2- Met hyl.-3P% Pr opanol )
Polyigolgstenyipsucdipimisie asiigds disparsiantGledWed(omfO3ONW

- Polyiseinuplenea fermes fndmmaﬂhi@bdlms@bmtmﬁ -syaEkRTic bnhgdmée awith

-a polgamirhe : 12.9%
AMP-95 {2-Amino-2-Methyl- l-Propanol} ' 1.5%

NP-S (para- nonyl phenol} _ 0.6%

10% of this concenﬁ*atc was then added to 90% tap-water to give a stabie
emulsion. A demulsifier, comprising a mixture of 50 parts of FITEC 152
polyisobutylene based tackiness additive, and 50 parts of a 10% sohution of
-Plurornic 1-121 was then added to ﬁe ermalsion, which subsequently formed
two layers of oil soluble and water soluble parts.. The water layer was cloudy. -

Exampie 4

- A soluble base-is prepared by contacting the foliowing 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 ashiess dispersant derived from 950MW
polyisobutylene, formed from reacting polyisobutenyl succinic anhydride with
a polyamine 12.9% |

AMP-95 (2-Amino-2-Methyl-1- Propanol} 7 1.5%

NP-9 {para- nonyl phenol} - - 0.6%

7



.emul sion.. A denulsifier, conprising a mxture of 50
parts of H TEC 152 pol yi sobutyl ene based tacki ness
additive, and 50 parts. of a 10% sol ution of Pluronic
L- 121 was then added to the emnul sion, which
subsequently formed two |ayers of oil soluble and
water soluble parts.. The water |ayer was cloudy.
Exanpl e 4 A soluble base is prepared by contacting
the followi ng ingredients: 100 Naphthenic oil 84.1%
Tall G| Wstvaco M28B 2.3% Tripropylene glyco
~ met hyl ether (m xed isoners) 1.1% Richnond VA Tap

205 Y8580 Bl S Yy AR MePRB e 1 e
emumd»ryu aaiﬁmlylsﬁa:e swcmeﬂ me [Mgzd dyPgoMdndsafietieny was

ni c.anh rJ de 9% _AMP- 9S
then agidgr tohs S Prmpdgveares iy |
soluplBenq] ava%r@&umz pape@ thé %ﬁeﬁﬁ?&eﬁhé alagyas then
“added to 90% tap-water to give a stable émulsion. A

denmul sifier, Sanyo LB 1800X
( Pol yoxypropyl enebutyl ether). was then added to the
emul si on, which subseqéEsarpletdrmed two | ayers of oi
sol ubl e and water sol ubl e parts. The water |ayer was
A solviobribpse Bxpraplaced bA coptadiing tiaes bliowipg bpgreditniy:
. contacting the follow ngingredients: 100 Naphthenic
100 Naphfderi®wilTal | O | WestvacoM 28B 2. 3% &4 nxpr opyl ene
Tall QllyWestveres d28st her (i xed isoners) 1. 19@%

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%

polyiscbuteny! succinimide ashless dispersant derived from 950MW

- polyisobutylene, formed from reacting polyisobutenyl succinic anhydride with
-2 polyamine 12.9%

‘NP-9 (para- nonyl phenol) 0.6%

10% of this concentrate was then a&deld 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 parts. The water layer was cloudy.

Exampie 6

‘ ". ‘A solubie base is preparecd by contacting the following ingredients:

100 Naphthenic oil ‘ 84.0%
‘Tall Oil Westvaco M-28B 2.3%
Tripropylene giveol methyl ether. {rmxed isomers) 1.1%
Richinond, VA Tap Water 0.5%
KOH 45% . 1.3%

: .L_ubrizol Syn-ester Gy-241 N - ' 1.6%



Ri chnond, VA Tap Water 0.5% KOH 45% 1. 3% Lubri zol
Syn-ester Gy-241 1.6% polyisobutenyl succinim de

- ashl ess di spersant derived from 950MN -

" pol yi sobutyl ene, fornmed fromreacting polyi sobutenyl
succi ni ¢ anhydride with a polyam ne 12: 9% NP-9
(para- nonyl phenol) 0.6% 10% of this concentrate was
then added to 90% tap-water to give a stable
ermul sion.” A denmul sifier, Sanyo LB 1800X
(Pol yoxypropyl enebutyl ether) -was then added to the
emul si on, which subsequently formed two Iayers of oi I
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Ri chnond, VA Tap Water 0.5% KOH 45% 1. 3% Lubri zol

0,3 n-ester -241 1. 6% Pol y| sobut enyl succi ni m de
10% ey o 3 HA6 then iafdedrp H% sammeater to give a stable
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term “metalworking Iubricant” shall mean the fluids described herein for use in

connection with cutting and machining tools. Metalworking fluid may

_comprise a variety of fhiids including straight-bﬁs, soluble or emnuilsions, semi-

| synthetic fluids and synthetic fluids. Emulsion type fiuids are often referred to
as soluble oils and semi-synthetic fluids. Metalworking fraids herein fall into
several classes including -cooiants; forming oils, 'treatiﬁg fluids and preservative
fluids. The purpose of the metaiworking fluid may be several fold. It may
lubricate the tool, remove metal chips from the path of the cutting device,
prevent corrasion of the work piece and of the cutting tool, remove heatand
other properties. Water being present in the metaiworking fiuid provides for
‘beneficial heat removal properties and often for low cost.
Depending on the. specific application, the following types of chemicals

1may be present in metalworking fluids: emulsifiers, coupling agents, EP
_ ‘additives, antiwear additives, antioxidants, pH Buffers, oil (Naphthenic,

: parafinnic or other type}, water (;cap water, distilled water, deionized water,
treated water etc), biocides (bacteriocides and fungicides), foamn 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



Pluronic L- 121 was.then added to the enul sion, which
subsequently formed two layers of oil sol uble and
wat er sol uble parts. The water |ayer was cloudy., The
foregoi ng exanples are directed to a netal working

| ubricant. The term "netalworking |ubricant” shall
mean the fluids described herein for use in
connection with cutting and machi ni ng tools.

Metal working fluid may conprise a variety of fluids
including straight oils, soluble or emul sions, sem -
synthetic fluids and synthetic fluids. Enulsion type
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| E‘XBH% ?Ltnxgtlag}zﬁr u bricant, additioral oils that mhay be used as part
- of that metalworking equipment system utilizing metalworking fluid include
-cutting oils, oil-based hydraulic oils, slideway oils and indusirial gear oils.
These are often referred to as “tramp” oils, because they can contaminate the

L-

‘metalworking lubricant. 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 disposed of. However, if the
metalworking fluid utilizes the emulsification system described herein, then it

~ is possibie 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
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emul sifiers; demulsifiers and nethod descri bed

herein. These further enulsification systens include

oil field chemcals such as drilling fluids and

cenmenting chem cals, paper chemicals (i.e., chemcals

used in the manufacture of paper), explosive

emul sions, rock drill lubricants, and m ning

| ubricants, anobng others. In each of these exanples,
~and in other enulsified oil systens, an enulsifier

may be selected and used with a particul ar

demul sifier to break the enulsions that are used in
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However nmetal working fluid utilizes the
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%re%%%rtl | gsaxmu da “E‘ne equivalents thereof pcnmtted asa matier of

law. .
~ Applicant does not intend 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,
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cl eanliness or additive solubility or sludge and

deposit control etc. Sone of these industrial

| ubricants in the market place include the use of

PIBSA conponents, including the | ow nolecul ar weight

é ribed herein. See for exanple a patent

ar di spersant, U.S. Patent No.

5,612,295, that includes a PIBSA derived froma | ow

ol ecul ar meight pol yi sobut yl ene. That patent is
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that_has an emul sifier that includes a PlBSA based
comprigingw swifecidndrhawng hydrophiisuiperindic balance value
met al wor ki ng | ubri cant can be conpatible wth the
of letfehahritl 0s amidawhiekeiindehe osndsifrecconisgstérmmrcomphisehea
system such as tranp oils. In this way, the tranp
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contamnate the netalworking lubricant. This
invention is susceptible to considerable variation in
its practice. Therefore the f or egoi ng description i's
not intended to I|n1t houldvg%é const.r ued
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2. Jhe demiisdier atedesRrabed g LRI He HAFTERR She SUractant
exenplifications presented herei n above. Rather,

combatsebsari atlerded wxadbiprpsdend okidacogelymarth in
the ensuing clainms and the equival ents thereof
permtted as a matter of [|aw. Applicant does not
intend to dedicate any di-scl osed enmbodi nents to the
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scope of. the clalns are consrdered to be part

lipgphilichealanesntalgh lﬁﬁ%%? 3¢ <dBctrine of equival ents.
VWHAT IS CLAIMED IS: 1. A demulsifier for use in an
emul sified oil system the denulsifier conprising a
surfactant having a hydrophilic Iipophilic balance

4, VRlaléennflsifRgad HasciHbed iardaishdr, evinetdie thmigirdopédlic
oil system conprises a

lipophilic balance value is less than 1.0.
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nmetal working lubricant and is an enulsified water -in
oil composition. 2. The denulsifier as described in
claim1, wherein the surfactant conprises an

et hyl ene oxi de/ propyl ene oxi de copol yner. 3. The
denul sifier as described in claim1, wherein the

hydrophilic 1ipophilic balance value is |ess than
2.0. 4. The demulsifier as described in claim1,
wherein the hydrophilic |ipophilic balance value is

less than 1.0. 12 Enul sifier/Denulsifier System
Abstract An enulsifier/denulsifier systemis sel ected
for use with emthgidifief/mulSisrSPts#ch as netal
wor ki ng lubricants. The enulsifier includes an al kyl
. substituted succinate sughias-tpol yi sobutyl ene
‘'succini c anhydride. The.” denul sifier may include a
| ok d el RN ki 22 L BRE R PR FAGIAR, e HARE o1
et SHUGRRL Al PO Lyohdin 12 SRS R Pl R DD oAl o
systpastsiehl @y motaiwerding isbacahtde fiitessedmgsiSer meludtesarpplkyt
. fileld, chemcals such as.drilling flulds nd .
substlifict SHEMORR: P 88 ol St <2 asflirige. The
fdemfamiﬁ&i g, inthgle 4idw hydtepilic Apbphilnishiahoe Bgrfactant.
y [ .13
Otherue%ll.l s?ftllécf oil s%grstems which may benefit from the particular
‘emulsifers and demulsiﬁ_er$ mcludes oil field chemicals such as drilling fluids

and cementing chemicals, paper chemicals, explosive emulsions, rock drill

' ‘Iubri;c':ants,'and mining lubricants.
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