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amide) or a related compound, b) a
paraffin way, ¢) hydrophobic silica and
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may also contain f} water, The anti-
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in aqueous textile treatment liquors
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SPECIFICATION
Antifoarning agents

When many processes are carried out in the presence of water, undesirable foam formation often tekes
place. Antifoaming agents are used to prevent the formation of foam, to destroy foam which has already
formad or for both of these purposes, if silicone-based antifoaming agents are used in processes involving
textila goods, particularly under HT conditions, that is, at ternperatures above 100°C, spots of silicene oit may
appear on the goods. Such spats cennot easily be washed off without damage to the goods, and for this
reason it is desirable to use silicone-free entifoaming agents in HT processes. However, although many
known silicone-fres agents have good antifoaming properties at low temperatures or sven at 98-100°C,
under HT conditions, particularly those in jet dyeing machines, they ara inaffactive or insufficiently active.

AccordIng to the present invention, there are provided novel silicone-free antifoaming compasitions
which are particularly active and surprizingly are elso effsctive under HT conditions.

The present invention provides a silicone-free antifoaming agent comprising

al acompound of formula i

R-X—-A-X-R i

in which each R, independantly is a seturated or unsaturated aliphatic hydrocarben group unsubstituted or
substituted by one hydroxyl and/or one aryl group, and having from 7 to 30 carbon atoms, including any aryi
substituent sach X, independently, is a group of formula

—-C00-, ~CONH—, —OCONH— or ~NHGONH-

and A is an alkylens group having 1 to 20 carbon atams

b) & paraffin wax

¢} hydrophobic silica and

d) a silivone-free, water-immiscible cil, liquld at 20°C and having a boiling point of at least 100°C,
components a} and b being dissolved or dispersed, and component ¢} dispersed, in component d).

Compounds of formula | are known, and are describad for example in J. Org. Chern. 20 (1355), 625-829 or
Chapter 7, Yol. 1 of “Industrial Waxes" by H. Bennett {Chemlcal Publishing Company Inc., N.Y., 1975).

In the compounds of formuta |, the groups X are preferably identlcal, and more preferably are both
—CONH— bonded to A at the N-atom,

Group A is preferably a straight-chaln alkyfena group of 1-10 carbon atoms, more preferably of 1-6 carbon
atoms.

The two groups R are preferably identical and are preferably R where R’ is alkyl or alkenyl with 11 to 27
carbon stoms, optionally substituted with one hydroxy group. More preferably R is R” where R" is alkyl or
aikenyl with 13-21 carbon atoms, aptionaily substitutad with one hydroxy group, especially those derived
from fatty acids, such that the group R*CO is myristoyl, palmitoyl, stearoyl, oleoyl, ricinoleoy! or behenovi,
preferably palmitoyl, oleoyl, behenoyl and stearay!, narticularly stearoyl.

Preferred compounds of formula ! are these of farmula la

RCONH - CH, 4= NHCOR fa

where n = 1-10, more preferably of formula la’

R’CONH + CHy -4 NHCOR’ fa’

where both groups R' are identical and n' is 1-6, particularly those of formula la*
g

R"CONH ~+ CH; 3 NHCOR" la"

where bath groups R" are identical and n* is 2-6,
The paraffin wax of component b} may be a mineral or synthatic wax consisting predominantly of
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saturated hydrocarbens and preferably has e melting point of at least 80°C, preferably at least 80°C, more
preferably 80-180°C. Prefsrred minerai waxes inctude non-oxidized microcrystalline and semi-
microcrystalline waxas, hard paratfins [predominantly n-paraffins) obtainable from distillation of crude oil;
and ozocerite. Synthatic waxes include those prepared from hydrogenation of carben monoxide or
pulymerisation of olefins, preferably non-oxidized Fischer-Tropsch waxes; palyalefin waxes, particularly
polyethylene wax, especially that prepared by the Ziegler synthesis, The synthetic waxas are prefarably of
relatively low molecular weight, having an average MW below 500,000, more preferably -<700,000,
particularly <20,000.

The preferred waxes are polyolefin waxes of average MW 1000-20,000 and m.p. 280°C, particutarly
polyethylene waxes obtained by Ziegler synthesis end having a m.p. in the range 80-110°C. :

The hydrophobic silica of component ¢} is preferably one obtained by surface treatment of a collaidal silica
of large surface-volume ratio. Surface treatments giving rise te hydrophobic proparties are well known and
include trestment with fatty alcohols, hydrocarbons, silicone oil or other arganosilicon compounds, waxes
arfatty amines. It is to be notad that surface treatment of compenent ¢) with a silicone does not give rise to
any free silicune n the compasition of the invention and that a composition according to the invantion
containing silicone-free treated sllica is still to be regarded as silicone-free,

The finely-divided silica which is rendered hydrophabic by surface treatrent is preferably “fume sitica”
obtained by pyrolysis; a silicic acld gel dehydrated without loss of structure; or a precipitated silica gel
obtained by agqueous chemical reaction.

it preferably has a specific surface area of 50-600 m*g, which remains the same after treatment to give
hydrophobic properties.

The siticone-free cil of component d) e preferably a natural or synthetic hydrocarbon oil or a vegetahle or
animat oil, preferably having a flame point of at least 60°C. As for components al, b} and ¢}, componsnt d)
may comprise a mixture of materials, and in fact mast oils used as compenent d) will be a more or less
complex mixture of different molecular specias,

Natural hydrocarbon oils suitable for usa as component d) include those obtainable by distillation of erude
oil, bitumen and coal, for exampla: heavy petroleum or naphtha, boiling range 100-180°C (Cq.10); kerosana or
paraffin, boiling range 180-230°; {C4.12); gasoil, boiling range 230-305°C {Cy4.4+); llght lubricating oil, beiling
range 305-805°C {Cqaze); heavy lubricating oil, boiling range 405-5815°C (Cze.se); isoparaffins, bolling rangs
100-250°C; atkyl aromatics, obtained by catalytic refarming of crude oil, boiling range 190-300°C; cil from
low temperature coking of lignite or other bitumincus matarial.

Synthetic hydrocarbon oils include those cbtalned by Fischer-Tropsch synthesis or by cracking or
reforming of crude oil, Tor axample Kogasin |, boiling range 160-230°C {Cqg.43) and Kegasin I, boiiing range
230-320°C {Craag).

Preferably the oil has a boiling point ahove tha temperature at which the antifeaming agent is intended to
be used, preferably above 160°C, more prefarably above 200°C. Particularly preferred are gasoil, lubricating
oif and high-boiling isoparaffins.

Suitable vegetable and animal cils are pradominantly fatty acid triglycerides, which are normally complex
mixtures of different trigivcerides, each of which may be a triester of two or three different fatty aclds. The
fatiy acids which may be present in vegetable and animal oils are well known. They may be saturated or
unsaturated, and may be substituted by one hydraxyl group. in component d} of the composition of the
present invention, the preferrad vegstable and animat oils are those in which at feast 40%, preferably at least
70% of the glyceride-forming fatty acids ara ethylenically unsaturated fatty acids of at least 18 carban atoms,
particujarly oleic, linoleic, linalenic and erucic acids, Particularly preferred are oils in which tha astar-forming
unsaturated fatty acids are a mixture of monoethylenicaily unsaturated acids and diethylenically unsaturated
acids, e.g. linoleic acid.

Suitable vegetable and animal olls include coconut oil, linseed oil, paim oil, olive off, castor ail, peanut oil,
rape seed cil, sesame qil, cottonseed oil, corn oil, soya oil, saff-flower oil, sunflawer oil, waod oil, fish oil,
neats foot oil and sperm oll. Of thess, the vegetable oils, particularly rape seed ail, are preferred.

Preferably component d} contains a vegetable or animal oil, and mare prefarably is a mixture of oils dqd
and d,} where d4) is a natural hydrocarbon oil and dg) is a vegetable or animal oil. The oil mixture preferably
contains at least 10% of oil d,), more preferably at least 25%, still more praferably 28-75% of dz) by weight.

In the absance of added water, the composition according to tha invantion comprises a continuous phuse
of component d} in which compenents a), b} and ¢} are dissolved or disparsed as finely as possible.
Calrulated as a percentage of the total weigit of components a}, b, ¢}, and d), the concentration of each of
camponaents a, b} and c}, considered separately and independantly, [s prafarably 0.8-15%, more preferably
1-10%, particularly 2-8%. Preferred compasitlons are those in which the coneentration of each of tha thrae
components a}, b) and ¢) I in the ranga 1-10%, more preferably 2-8%.

The compositions according to the invention may, in the presence of suitable emulsifiers, be diluted with
water to give relatively concentrated stock solutions {or stack disparsions), emulsifier being presentin the
water uged for dilution or, preferably, in the composltion itself. The presence of a suitable emulsifier ar
mixture of emulsifiers {designated as component e) is necessary in urder to be able ta diluts the compasition
with water while retaining tha fine disparsion of the components and preserving a long shelf life.

Tha emulsifiers 8} may be of the anivnie, cationic, non-ionic or amphotarie types, but preferably have HLB
{hydrophilic-lipaphilic balance)} values in the range between 2.5 and 20, or, for Pluronic-type emulsifiers, as
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low as 1.0. Preferably at least part of the amulsifiers present have HLB values no greater than 12, maore
prafarably no greater than 10. Preferred classes of smulsifiers are as follows:
Anianic: sulphonated mineral oils and/or mono- or dialkyl benzenes, and salts thereof;
sulphated or sulphonated natural oils, fatty acid salts, taurides and phosphoric esters; &
sulphated non-ionic emulsifiers
Mon-ionic: polyalkylene glycols, especially ethylene oxida (EQ)/prapylene oxide {PO] copolymers;
alkoxylation products of higher fatty alcohols or fatty acid amides;
nolyethylene glycol esters of long chain fatty acids; 10
palyglyco! derivatives in which one OH group is esterified or etherified with a long-chain
acyl or alkyl group and the other with a short chain acyl ar alkyl group;
fatty acid esters of polyfunctional alcohais, e.g. glycerol, mannitol and sorbitol, their cyclic
ethars and their polyaddition products with EQ and/or PO;
hydroxyalky! §atty acid amides and their alkylene oxide adducts; 1
oxyalkylated mono- and dialkyl phenols
Cationic: fatty amines; N-alkyl or N-alkenyl mono- or polypropyienepolyamines; condensation
praducts of fatty acids with N-{hydroxysthyl)ethylene diamine, N-
alkylpolypropylenepolyamines or polyalkylenepolyamines, including imidazotines, any of ap
which can be reacted with alkyiene oxides, or canverted into salt forms by reaction with
acids.
Amphaotaric: condensalion products of fatty aclds with palyamines or diethanolamine, optionally
ethoxylated and finally sulphomethylated or carboxymethylated; 25
falty amines or N-alkylpolypropylenepotyamines, optionally ethoxylated and finatly
gulphomethylated or carboxymethylated;
reaction products of primary, secondary or tertiary fatty amines with 2-hydroxy-3-
chloroprepana sulphenic acid {epichlorohydrin/sadium hisulphite adduct);
compounds as described in German Offentegungschrift 2 BO7 130, 10

The choice of emulsifier is dapandent upon its compatibility with component d) and alsa with the aqueous

system to be used, and can be determined by means of a simple praliminary test. Preferred emulsifiers are
those of formulae V-X|, of which V-VIHl are nonionic types, 1% is anionie, X s amphoteric and Xl is cationic:

.t

R:;-—ED—EHQ-EHafIS_ﬁ—Rs §3]
E
t\®_‘n-ﬁu2~c:i;,.;|:—o;{ (v1y
R? .
Ra-£0-CHa-CHa Yy OH I

{CHa-CHy -0 I
Ry-K {y111y
(CH?_—C'dz-U )H—H

(11}

ag-<z::>>-+o-cnz-cnz}g—o-cag-gH-cug-v-cug-cnom (1

oH CHz-CHo-OH

/{Cﬂz-EHz-B}y—H
Rip-H ()
(CHo-CHa-0y7 H



4

GB2 112767 A

15

20

25

30

40

15

50

55

60

&b

where

Rais the acyl group of a Cyqafatty acld

A5 Is hydrogan or tha acyl group of a Cy,.4a fatty acid

Ry is ngzﬂlk\f'

Ry is hydrogan or Cg_jzalkyl

Rs ls a primary ar secondary Cs.igalkyl or alkenyl group

Ry is Cyqpalkyl

P is Cya.qgalkyl or alkenyl

M is hydrogen or a eation, preferably that of an alkali metal

&isd4-10

tis3-12

uis2-1%

vand w ara sach at least1andv + wis 1-15

xis B-18 and

v and z are aach at least 1 andy + zis 5-20,
wheraby the amines of formula X may be presant in protanated form. Other preferred emulsifiers are
sulphonated mineral oil and the corresponding salts [preferably Na and Ca salts); EO/PO copolymers
{Pluronics) of average MW from 1200-2250 and HLB 1.0-15, preferably 2.5-10; and ethoxylation products of
sorbitol mono-, di- or tri-esters with acids R4-OH.

Of the above, the non-ionic type, Le. those of formulae V-VIil, the Pluronics and the ethoxylated sorbitol
asters have the widest range of application. Particularly preferred are the polyalkylene glycot esters of
formuia V, the Plurenics and the ethoxylated sorhitol esters, especially the esters of formula V.

In order to avaid interference with tha antifoarming propertiss of the active ingredients, the content of
emulsifiar should be kept as tow as possibla, consistent with adequata stability of tha water-diluted stock
dispersion. Prafarably the concentration of total smuisifier s}, basad on a) + b) + ¢} + d) + e} = 100, is not
greater than 30%, mara prafarably not graater than 20%, particularly 7-20% by welight,

A particularly advantagecus embodiment of the inventicn is one which contains two or more different
emulsifiers of different ionic types, in particular, at least one non-ionic amulisifier and at ieast ane anionic
emnulsifier and particularly when in combination with a particular combination of oils d,} and d.}.

Accordingly, the invention provides an antifoaming agent containing, in addition tc components a), b}, ¢)
and d} above,

¢q) at least vne non-ionic emulsifier and

ez} atleast one anivnic emulsifier,
the weight ratio of vy}:e;) being greater than 0.5:1 and smea!ler than 20:1.

Prelerred non-ionic emulsifiers e, are those described above under e), particutarly polyethylene glycol
esters of formula (V) having HLB values of 5-12, preferably 8-10, Preferred anionic emulsifiers e,) are
lipophilic emulsifiers {i.e. anionic water-in-oil emulsifiers}, preferably sulphonated mineral oil and the
corresponding salts (preferably Na and Ca salts). Most preferred products are those having an everage
molecular waight of at least 460 {calcutated as the Na salt),

The weight ratio ¢4):e,} preferably lies between 0.5:1 and 10:1, more preferably between 2:1 and 5:1.

Afurther preferred embodiment of the invention contains in addition to 1) and e2)

e4) a hydrophilic emulsifier.

The hydrophilic emulsifier es) is generally of the type suiteble for use as an viliwater emulsifier, and has an
HLB value greater than 10, preferably 10.5-20, more preferably 11-18. [t may be of any ionic type listed above,
but is preferably non-ionic or amphoteric, and more preferably is of formuia VI, Vil or X, or an ethoxylated
sorhitol ester or a Pluronic,

When e3} is non-ionic, it may be chemically similar to emulsifier e,}, but differs in that es) must always have
& higher HLB value than e,), preferably by at least 1 HLB unit. More preferably e4) has an HLB value <10 and
&3} has an HLB value =11.

When a3} is present, the weight ratio of es) to [eq)+e.}] is preferably from 0.04:1 to 1.5:1, more preferably
from 0.1:1 to 0.4:1. The presence of emulsifier e; improves the stability of the product to hard water.

The composition according to the invention may further contain ) water, in an amount preferably less than
80% by weight of the total composition a)+b]+cl+d)+e)+{l. more preferably less than 40%. The resulting
composition may ba a water-in-oil amulsion or an oil-in-water emulsion, depending upon the concentration
of water and the concentratian and type of emulsHiers present. Such compositions are so-called stock
dispersions which may readily ba disparsad furthar in water for use as antifeaming agents in aqueous
systems. Preferably, however, compeonent f} is not added, and the compositions centain no significant
quantities of water.

The compaositions according to tha inventlan ara prefarably pourable liquids at room temperature, with a
ratary viscosity of 5-10,000 cp, preferably 5-5000 cp at room temperature.

The compositions may be prepared by simple mixing together of the components. A preferred saquancs
of operations is that component al is dissolved or dispersed in an oil d}, companent b} is separately
dissolved or dispersad in an ol d) which may be the same or different, then both cil solutions or dispersion
are mixed together and component ¢) is addad, Whan two different oils d¢} imineral oil} and ds,) {vegetahte or
antmal oil) are present, then preferably component a) is dissnlved or dispersed in d5) and component b} In

15

25

30

35

40

45

50

&
<&F

&g

85



GB2112767 A

10

15

20

25

30

a6

a0

45

a0

55

&80

65

dql.

In order to prepara a fing dispersion of a) or b) in cil d), a) or b) is prefarably heated with a portion of the oil
until a hot solution is obtalnad, and this is then cooled or is poured into & further partion of the cil, stirred at
room temperature. A microcrystaltine wax can also be used in the farm of ‘petralatum’, which Is a dispersion
of wax in mineral oil.

If an emulsifier is present, this may be added at any stage in the mixing process, but preferably after
components a), b) and d) hava already been mixed together. When two emulsifiars e,} and e,) are present,
then these may be added together with ¢} to the mixture of a), b) and d] or, when two oils dq}and d,) are
used, it fs praferred to mix a solution or dispersin of a} in da) with b} in d} in the presence of e,) and adding to
the resulting mixture cemponent ¢} and, optionally after a further addition of d,}, the second emulsifier es).

If the composition contalns a third emulsifier eg}, this may be added at any staga, but is preferably added
after the other emulsifiers are already present.

Ilthe compositien contains water f, this is preferably added after all other components al-e) have been
mixed together.

Companents a}, b} and c) are each known to have anti-foaming properties, but it has been found that used
in the compositions of the invention together with d), particutarly with a mixture of d,) and do}, thereis a
synergistic effact giving unexpectedly good antifeaming properties, particularly undsr HT conditicns.

The antifeaming compositians of the Invention may be added to aqueaus systems having a tendency to
foam, and in which foam fermation has not yet occurred, in order to prevent or inhibit the formation of foam,
They may also be added to foam-contalning aquecus systems in order to whaolly or partiaily destroy the
existing foarn and/or to limit or prevent any further foaming,

Aqueous systems having a tendency to foam occur in many technical processes. for example in the
preparation of tatexes, adhesives, starches, cellulose and sugar; during the work-up of aqueous sludges,
particularly in sewagse treatment or in the flotation of mineral ores, or of dispersable wasta material; during
manufacture of papar and nanwoven fabric, particularly in high-speed machines; and in the presence of
aqueous systems containing foam-ganerating components; e.g, polymer disparsions, acrylic resins, leather
treatment liquors such as defatting liquors, textile treatment liquors {particularty baths containing dya or
optical brightener tegethar with surfactant), and paper coating systems.

The preferred application is foam inhibition in aqueous textile treatment liquors, which may bs applied to
the gouods at any stage of treatmant, inctuding sizing, pretreatment, optical brightening, dyeing or printing,
crease-resistant finishing and other aftartreatment operations. The term “textile’ is used broadly to cover all
stages of manufacture including loose fibres, filaments, threads, yarns, hanks, spools, woven, knitted or
tufted fabric, felts, carpets, and sami-finished or fully finished goods. The nature of the textile fibres {natural,
synthetic or semi-synthetic) is immatarial.

Such liquors may be applied by any conventional process, e.g. padding, or exhaust at norrmal or high
pressure. The compositions of the invention are particularly suitable for uss in textile treatment liquors to be
applied under pressure in closed vessals, particularly under HT conditions, that is, at temperatures above
100°C, preferably 102-160°C, more preferably 108-180°C, The compasitions are particularly useful in
winchbecks and espacially in high-speed equinment such as jet dyeing machines, in which there is a high
tendency to foamn because of steam formation and rapid motion of the goods and liquor, end & tendency for
foam to expand when the pressure is released.

The liquors may contain various types of treatmant agents e.g. sizes, fibre conditioning agents, desizing
agents, detergents, bleaches, wetting agents, rasin treatment systems, softening agents, antistatic agents,
optical brighteners and dyestuffs; as well as auxiliarias sush as carriers, levelling agents and dispersing
agents. The compositions of the invention are particularly useful where the aqueaus liquor contains
treatrnant agents or auxiliaries which promote foam formatian, and bring about an effective reduction in
foaming without adversely affecting the treatment of the substrate. Particularly prafarred is the use in
dyebaths containing dispersa dyes, particularly under HT conditions,

The concentration of the compaesition accerding to the invention {calculated on the basis of companents
al, b), c). d} and e} oniy) in the agueous system is preferably at least 0.0001 g/ {1 ppm). The optimum
concentration for & given syster will vary considerably depending on the nature of the system, the process
conditions, the particular compasition used and the desired effect, but may readily be determined by a
simple test. The preferred concentration of the water-free composition in the aqueous system is preferably
0.0001-5 g/, preferably 0.001-1 g/l; however in paper coating systems itis preferably from 0.6001-0.1 g/kg,
more preferably 0.0001-0.01 g/kg.

The following Examples, in which all parts ara by weight, and ali temperatures are in degrees Centigrade,
illustrate tha invention,

EXAMPLES 1-12
(it Preparation of N'N,-distearcyl ethylensdismine dispersion

32.2 Parts of N'N-distearoyl ethylenediamine and 128.8 parts of a vegetable or animal il D; (sse table) are
heated with stirring under vacuum until a ¢lear hamogeneous soiution is obtgined. The resulting solution is
added, with stirring and under vacuum {30-60 mbar} to 125.4 parts of the same oil at room temperature. A
dispersion is formed, which is cooled to room tamperature.
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(i) Preparation of polyethylene wax disparsion
22.2 Parts of polyethylene wax By and 222.2 parts of mineral oil D14 are heated until a clear soiution is
obtained. The het solution is then added to 322.4 parts of tha sama mineral cil, rapidly stirred at room
temperature. A cloudy dispersion is formed.
.
{iiy Preparation of final praduct 7
To 286.4 parts of the disperston product under {i) above s added the product (i} above, stirring untf! the
mixture is homogeneous. To the homogensous mixture is then added 106.4 parts of an emulsifier Eg and
28.4 parts hydrophobic silica C, and gtirrlng is continued until the silica is fully dispersed. The product {1000
10 Parts! s a fine mobile disperslon with good stability. 10
{iv} Identification of starting materials
Polyethylene wax By muolacular weight 2000
15 bulk density 220-320 mI/100 g 15
m.p. 101x2°
water content <0.3%
specific gravity 0.82
viscosity at 140°C 180 ¢cp
20 hardness (needle penetration 20
200 9/2b sec./25°C 0.03-0.5
Mineral oll Dyq a hydrocarbon mixture with the following
specification:
25 25
b.p. range at normal
pressure 320-390°
specific gravity 0.85-0.95
water content 0.1%
30 geid number 1 30
anitine point 70-80
refractive index ng’ 1.483-1.486
ivdine number 20-30
flame point 165°
35 a5
Emulsifier Eg; A 1:1 molar mixture of: HLB value
CquacD —{- OCZH‘;—!?’B—D‘CO‘CﬂHgg 6.5
40 and CnggCD -+ OCZHA_)E_ OH 10.0 40
Hydrophobic silica C {Sipernat D4, Degussa, derived from silica hydrogel)
A% spacific surface area {BET) 90 m?rg a5
mean particle size 18 nm
bulk density {DIN 53194} 100 gfl
wt, [oss on drying {DIN 55921) 3%
wt. loss on ignition {DIN 55821} 7%
50 pH in 5% dispersionin 1:1 50
water/methanc! (DIN 53200} 8.5
SiD; content 9B%
Na,O content 0.8%
S0O5 content 0.8%
55 retained an sieving {DIN 53580) 0.01% 55

Table |lists the oit components D; which are used in each of Examples 1-12.
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Example No. Oil constitution
1 Day peanut oil
2 Daz cottonseed olf
5 3 Das fish oif 5
4 Dza neats foot o
B Das coconut ofl
8 Dos flax oil
7 P corn oil
10 a Dg olive oil 10
9 Dap castor oil
10 Da1a rape seed oil
T D211 sesame oil
12 D2 sunflower oil
15 15
EXAMPLE 13
{i) 61.4 Parts N'N-distearoyl ethylena diamine {A) are heated with 184.2 parts of mineral il Dy, while
stirring under vacuum until a clear homogeneous solution is formed. The salution is then poured into 184.2
parts of the same oil, stirred at room tamperature at 30-80 mbar.
20 20
(i} 33.4 Parts of palyethylene wax By are heated with 333.2 parts of cottonseed oll Dzz until a clear solution
Iz nbtainad, and aflowed to cool to reem tamperature with constant stirring. On cooling, a fine dispersion is
abtained.
o5 i) 429.8 Parts of the dispersion (i), 366.6 parts of the dispersion {ii}, 159.4 parts of emulsifier Eg and 44.2 45
parts of hydrophobic silica € are stirrad together at roem temperature, glving 1000 parts of a hemogeneous,
fine dispersicn.
EXAMPLES 14-18
ap  Example 13 is repsatad, using the oils shown in Table Il in piace of the mineral oil and cottonseed oil. 30
TABLE [
Exampie No. oil mixed with A oil mixed with B
35 35
14 Dy D11
16 Dore Dag
16 Do Dus
a0 17 D42 lisoparaffing Dz 40
18 Dz D14
Isoparaffin D4z is a liquid aliphatic hydracarbon with isoparaffin structure, obtained by catalytic synthesis
45 and having the follawing properties: 45
beiling range 211-286°
aniline paint age
aromatic content 0.3%
50 isoparaffin content 78.9% 50
n-paraffin content 0.5%
naphthene conlent 19,3%
sulphur conlent 2 mg/kg
refractive index n3® 1.434
55 viscosity at 25°C 3.1¢St 55
flame point 78°
EXAMPLE 19
go (I} 33.1Parts N,N'-distearayl ethylenadiamine are dissolved in 1322 parts of rape saed oil and sdded to 60
128.8 parts of cold rape sead ofl, following the procedure of Examples 1-12, {i.
liiy 22.8 Parts polyethylene wax 8, are dissolved in 228.3 parts hot mineral 0if Dy, and coaled, following the
procedure of Example 13 {ii}.
66 [+15]
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{llil 294.2 Parts of dispersion (i} and 251.1 parts dispersion (ii} are evacuated to 50 mbar with stirring. Still
under vacuum, 82.0 parts of emulsifiar Eg; are added. As soon as the mixture is homageneous, the vacuum
is released and 30.2 parts hydrophobic silica are added. The mixture iz again evacuated to 53 mbar and
stirred under vecuum until a homogensous fine dispersion is obtained. Tha vacuum is againreleased and a
further 342.5 parts of mineral oil Dy, are added, giving 1000 pars of the final praduct, B
EXAMPLES 20-24
Example 19 is repeated raplacing emulsifier Ey, with the same total weight of the emulsifiers shown in
Table [il,
10
TABLE 11l
Example No. Single emulsifier Non-ionic Anionic
type emulsifier e, emulsifier e,
15
20 - 50% E1q B0% E 4
21 - 50% Eqgy B0% Egp
20
22 Ega - -
23 Eas - -
24 Esq - - 25
Description of emulsifiers HLE value
Eiq: _ 2.0 30
T Chg @—1— UC,H, 3y OH
Ep: fC12H25——{: :}—- 503),Ca 4.0
35
Eze:  petroleum sulphonate Na salt MW 460-520 <10
Egs: PiluronicL &1 3.0
{EOQ/PO block copalymer, MW 1750, 10% wt, EQ} 40
EXAMPLES 25-30
To 236.5 parts of polyathylana wax dispersion as Example 19 (i} i added 275.0 parts of tha dispersion of
Example 19 {i}, x perts of emulsifier Eq, and 28.5 parts hydrophobic silice C. The mixture is evacuated to 70 A5
rabar and stirred intensively until a fine homogeneous dispersion is formed. The vacuum is then refeased
and 318.0 parts mineral oil D4y, y parts of emulsifier Ez3 and 28.25 parts hydrephabic sllica G are added. The
mixture is again evacuated to 70 mbar and stirred vigorously until a fine homogenacus dispersionis
ahtained.
Table IV shows the values of x and y for sach of Examples 26-30 50
TABLE IV
Example No. x {parts Epy! y (parts Eza}
bh
25 76.25 315
26 108.75 375
27 16,25 52.5
28 76.25 22.5 60
29 106.756 225

30 0 0
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Emulsifier Eza is a $ndium petrolaum mene-sulphonate with the following propertias:
HLB value <7
5 average MW 620 5
emulsifier content 0%
water content 3.2%
uil content 27.3%
inorganic salts 0.4%
10 density at 15°C 0.980 g/ml 10
viscosity at 100°C 1000 c5t
flame point 160*
15 EXAMPLES 31-3¢9 15
To 100 parts of the product of Example 25 is added 2.0 parts of a further emulsifier e, as indicated in
Table V.
TABLE vV
20 20
Example No. Emulsifier ey
31 Eg
25 32 21 25
33 50% Eqy + 50% Ez
34 Ess
3B Eas4
36 Eas
30 37 Eas 30
38 Esz
a9 Eas
35 Emulsifiers Ezy.os have the following compesitions: 35
HLB value
{CoH 0Nl
40 where Ry = 75% oleyl, 109% 11.0 40
By Rz—N stearyl, 16% lauryi-
palmity!
(CzH4O)H
andi+ =10
.15 Exz as Ezq buti+ j=15 13.0 45
Ess EgH,r@—e 0c,H, 15 OH 1.0
50 Egq product of Exampla A of USP 4 208 345 16.0 £
Egs Palyoxyethylene 20 - sorbitoltrioleate {Tween B8E) 1.0
Ega CrsHan{OC2H4laOH 13.0
55 55
{CaH40)H
Eaz C17H23CON k+m=10 13.0
B0 {C2H40)mH 50
Ezp Cy2Has{C0,Hal=CH 11.0
65 [215]
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EXAMPLE 40
To 100 parts of the product of Example 25 is added 2.0 parts of emulsifier Ega {Pluranic L61}.
EXAMPLE 41
§ Example 25 is repeated, but using a polyprapylene wax B, in place of By. 5
polyprepylene wax Ba: softaning paint 165°
specific gravity .86
MW 14,000
10 Brookfisld viscoslity 3750 ¢cp 10
{epindla 3,6 rpm,
190°)
acid No, 0.05

15 15
EXAMPLE 42 (Composition containing watar {f}}

To 100 parts of the preduct of Example 36 is added 26 parts of demineralized water, and the mixture is
stirred at room temperature. A stable milky emulsion is ebtained, which could be further difuted with water
without forming separate oil and water layers.

20 20
APPLICATION EXAMPLE A,

Prewashed polyester fabric {Dacron T 54-5-761} is dyed in 2 jet dysing machine of volume 1200 mi with 500
ml of an agueous dye liquor of the foilowing composition:
5% {based on wt. of substrate) C.{, Disperse Red 167
25 1gf#tlevelling agant {Cqg 45 fatty alcohol condensed with 30 moles EO, iedine number = 55) 25
1 g/l dispersing agant (Turkey red oil}
2 g/l ammonium sulphate
formicacidtopH &
0.6% g/l composition of Example 1.

30 The goods:liquor ratio is 1:20 and the liquor circulation rate is 1.5 I/min. The liquor is heated from 30 to 30
130° over 30 minutes, at 80° tha apparatus is closed and pressurized with air to 1 atm, excess pressura. On
reaching 130° dyeing is continuad at this temperature for 60 min., then the liquor is eoaled and the pressure
is released when the temperaturs has fallen to 85°. Significantly less foem is preduced than in the absence of
the composition of Example 1. The compositions of Examples 2-12 may be used in the same way.

35 35
APPLICATION EXAMPLE B

Application Example A is ropeuted with tha followling differences. The liguor containg 0.5 g/l levelling
agent, no dispersing agent, and 0.65 g/l of the product of Example 13, The goods:liquar ratio is 1:25 and the
circutation rate 1.9 g/l. The bath is heated from 30° to 130° over 50 min. and held at 130° for 30 minutes before

40 ceoling. Significantly less foam is produced than In the absence of the composition of Example 13. The 40
composition of Examples 19-23 may be used in the same way.

APFLICATION EXAMPLE C
Cotton cratonne is dyed in the same et dyeing machine as in Example A, using the foliowing dye liquor
45 (600 ml) 45
10% (based on suhstrate) C.I. Reactive Blue 116
80 g/l Glauhser’'s sait
20 g/l soda
0.75 g/l composition of Example 19

5D atagoodsfiguor ratic of 1:20 and circulation rate of 1.5 1/min. The liguor is heatad from 30 to 80° over 30 50
minutes, held at 80° for B0 minutes then cooled to 40°, The amount of foam produced is significantly less
than in the absence of the composition of Example 19.

APPLICATION EXAMPLE D
E5  Wool gaberdine is dyed In the apparatus used in Example A with 600 m! of the following liquor: E5
1.0 % (based on substrate) C.l. Acid Black 52
0.5 g/l levelling agent of Example A
10.0 % |based on substrate) conc. sulphuric acid and
0.5 g/l composition of Example 19
B0 atagoads/liquor ratio of 1:20 and circulation rate of 1.5 I/min. The liquar is heated from 30 to 98° over 30 B0

minutas, held at 68° for 60 minutes, then cooled to 40° Foam farmatian is significantly less than when the
composition of Example 19 is omitted.
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APPLICATION EXAMPLEE
A paper ¢oating paste s made up of the following compasition:
28.73 % kaolin
0.05 % sodium tripolyphosphate
5 .01 % sodium polyacrylate 5
0.03 % caustic soda
6.35 % Dow-Latex 620
67.83 % water
and 0.02 % composition of Example 19 {hased on tha waight of kaolin} is edded. The product is tested on the
10 apparatus dascribed in “Wochenblatt fiir Papierfabrikation®, 164, 117-8 (1976}, No. 3 {H. Pummer). Foam 16
formation in the coating paste is considerakly reduced by the presence of the composition of Example 19.
APPLICATION EXAMPLE F
Polyester fabric is dyed under HT condltions in a Gaston Country Mini-Jet machine of capacity 6501 {30 kg
15 substrate), using a dye liquor with a particularly high tendency to feam formation. 15

Substrate: polyester, prewashed and prefixed, 17 kg = 260 m

Dve liquor: 450 | demineralized water containing

0.95 % (based on substrate) Cl. Disperse Red 167

1 g/l levelling agent of Example A

2g 1g/ dispersing agent of Example A 20

2 g/l ammaonium sulphate

200 ml formic acid {to pH 5}

0.85 g/l product of Example 19

Goods: liguer ratio 1:26, goods velacity 75 m/min. Heated 60-1 28" ever 2 hours, kept at 126° 30 minutes,

95 cooled 126°60° over 30 minutes. Ne foam formation was observed over the entire process. Inspection ofthe 25
dyed goods showed no spots or uneven areas due to the antifoaming agent.
APPLICATION EXAMPLE G
Polyester piece goods are dyed in a Then-Softlow-Jet machine under HT conditions.
3p  Substrata: smooth round-knitted Tergal goods, 130 g/m?, 110 dtex, 30215, 9.1 kg. 30

The machine is fiflad with cold tap water, 5°dH, ligucr to goods ratio 1:15. While neating to 50°, the
following addit’ons are made in the given order;

0.2 g/ product of Example 24

2.0 ¢/l monosedium phosphate

35 1.4 g/l oftha product of Example 14 of USP 4 186119 a5

1.0 g/1 Turkey red oil.

On reaching 50°, 0.05% C.l. Disperse Orange 30 Is added and the pH adjusted to 5.2 with acetic acid. The
tamperattira is raised at 1¢/min to 90° and 4°/min to 130° and kept at 130 for 30 minutes before coaling to 50°,
discharging the spent liguor and giving one cald rinsa.

40 Nofoam formation could be observed during the dyeing process. 40

The products of Examples 25-28, 34, 36, 36, 39 and 42 may alse be used in the processes of Application
Examples A-G,

CLAIMS
45 45
1. A silicone-free antifoaming agent comprising
al acompound offarmulal
50 R—X-A-X~-R | 50
in which each R, Indspendently, is a saturated or unsaturated aliphatic hydrocarbon group unsubstituted or
substituted by one hydroxyl and/or one aryl group, and having from 7 to 30 carbon atoms, including any aryl
55 substituent AR
each X, independently, is a group of formula
—C00-, ~CONH—, —OCONH-- or —NHCONH-
60 60
and A s an alkylene group having 1 to 20 carbon atoms
b} & paraffinwax
¢} hydraphobic silica and
g5 4 asilicone-free, water-immiseible ail, liquid at 20°C and having & boiling point of at laast 100°C, 85
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components a} and b} being dissolved or dispersed, and component c) dispersed, in compaonent d).
2. Anantifoaming agent as clairned in Claim 1 in which compenent a) is of formula |,

R“CONH - CH; -}~ NHCOR" 1" 5

inwhich both groups R" are identical and are alkyl or atkenyl with 11-27 carbon atoms, optionally substituted
by one hydroxyl group, and n" is 2-6.
3. Anantifoaming agent as claimad in Claim 2 in which component a) is N,N'-distearoyl ethylene 10
diamine. :
4. Anantifoaming agent as claimed in any ong of the preceding claims in which componentb)isa
polyolefin wax of average molecular weight 1000-20,000 and mp=80°C.
5. Anantifoaming agent as claimed in any one of the preceding claims in which camponentd) is a
mixture of oils dy) and da) whare d;} is a natural hydrocarbon ol end d,) is a vegetable or animal oil. 15
8. Anantifoaming agent as clalmed in Claim 5 in which component dy) is a vagatable or animal ofl in
which at least 40% of the glyceride-forming fatty acids are ethylenically unsaturated fatty acids of at least 18
carbon atoms.
7. Anantifoaming agent as claimed in any one of the preceding claims in which the concantration of cach
of components a}, b} and c} is In the range 1-10% of the tatal weight of compononts a), b), ¢}, and d}. 20
8. Anantifoaming agent as claimed in any one of the preceding claims containing, in addition to
components a), b, ¢l and d), an emulsifier or mixture of amulsifiers g},
8. An amtifeaming agent as ¢/aimed in.Claim 8 in which the emulsifier or mixture of emulsifiers s} is
selected from sulphonated mineral oil, in the form of sodium or calcium sulphonates; sthylens
oxite/propylene oxide capolymers of average MW frem 1200-2260 and HLB 1.0-15, ethoxylation products of 25
sorbitol mono-, di- or tri-esters with Cyy.45 fatty acids; and compaunds of formulae V-XI:

Rg~{0-CHp-Ctiy75-0-R3 v
]
@ﬂo—cntz~cr|23?vozt (¥I}
Ry
Rg—£0-CHy-CHa 4 OH (vi1}

_~ACHg-Chp-OFH
Ry-N (Vi)
{CHy-CHo-0kH

b .
@7503 _Ca. (1)

? 2

R9-<C::>}-%0-CHz-CHg}g‘O—CHZ—EH—Cﬂz—?—EHZ—CGOM (%)
OH

Citz-CHa-0OH

/(Cﬂz-CHgnﬂ}‘jT
Ryg-H (x1)
{CH2-CH-0Y 7 H
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where
Ry is the acyl group of a Cia.1¢ fatty acid
Rg is hydrogen or the acy! group of a Cy.4g fatty acid
Rgis Cs.qgﬂ]kyl
R+ is hydrogen or Cg.pzalkyi
R, [s a primary or secondary Co.palky) or alkanyl group
Rgis C4_1zalkyl
Riq is Crzqadikyl or alkeny!
M is hydrogen or a cation, preferably that of an alkali metal
si8d4-10
tis 3-12
uis2-15
v and w are each at least 1 and v + wis 1-15
%8 8-18 and
v and z are each at Isast 1 and y + z is 5-20,
whareby tha amines of formula X may he prasant in protonated form.

10. An antifoaming agent as claimed in Claim 8 or Claim 8 in which the emulsifier 3) is a mixture of

a,] at ieast one nen-ionic emulsifier and
e,) at least one anionic emulsifiar _
the weighl ratio of e4}:e,) being graater than 0.5:7 and smaller than 20:1.

11. An antifoaming agent as claimed in Claim 10 in which eq} s a polyethylene glycol ester of formula V,

stated in Claim 9, having an HLB value in the range 5-12.

12.  Ansntifcaming agent as claimed in Claim 18 or Claim 11 in which g,) is & sulphonated mineral oil or a

salt thereof.
13. Anantifoaming agent as claimed in any one of Claims 10-12 containing, i
¢} a hydrophilic emulsifier

having an HLB valua which is greater than 10 and which is higher than the HLB v

14, An antifoaming agent as claimed in Claim 13 in which component g4) has an HLB value no greater

than 10 and component es) has an HLB value of at lsast 11,

15. An antifoaming agent as claimed in any one of Claims 8-14, containing, in addition to components al,

bl, ¢}, ) and e}, f) water.

n addition to e;) and &5}

alue of companent a4).

16. An antifoaming agent as claimed in Claim 1, as described in any one of Examplas 1-12.
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17. A process for the preparation of an antifoaming agent as claimed in any ane of the preceding claims,
comprising the step of mixing together a solution or dispersian of alin d), a solutian ar dispersion of b} in d),
and c}.

18. A process as claimed in Claim 17 for the preparation of an antifoaming agent cantaining components
a), b), ¢}, dq) dz} B1) and &3}, comprising the steps of

i} mixing a solution or dispersion of a) in d,) with a solutien or dispersion af b} in dy) in the presence of e,)

iil adding to the resulting mixture ¢} and ez},

18, A process for the reduction of foaming in aqueous systems, characterised by the addition of an
effective amount of an antifoaming agent as claimed in any one of Claims 1-16 to the aqueous system.

20, A process as claimed In Claim 13 in which the agueous system is a textile traatment liguor.

21. A process for textila treatment under HT conditions, charactarised in that an effective amount of
antifoaming agent as claimed in any one of Claims 1-16 is added to the treatment liguar.

22, Atextile treatment liquar containing 0,0001-5 g/l of an antifoaming agent as claimed in any one of
Claims 1-16, calculated on the basis of components a), bl, ¢), d} and &} only.

23. A dycbath containing a disperse dye and from 0.001-1 g/l of an antifoaming agent 25 claimed in any
ore of Claims 1-1G, calculated on the basis of cumponents a}, b}, o), d) and &) only,
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