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Chain conveyor lubricants, especially for the food industry, which form clear solutions in water and which contain in combination
a) at least one compound corresponding to formula (1): (see formula I) in which R is a saturated or mono- or polyunsaturated,
linear or branched alkyl group containing 6 to 22 carbon atoms, which may optionally be substituted by an -OH, -NH,,, -NH-,

-CO-, halogen or a carboxyl group, R? is a carboxyl group containing 2 to 7 carbon atoms, M is hydrogen, alkali metal,
ammonium, an alkyl group containing 1 to 4 carbon atoms or a benzyl group, and n is an integer of 1 to 6; b) at least one organic
carboxylic acid selected from monobasic or polybasic, saturated or mono- or polyunsaturated carboxylic acids containing 2 to
22 carbon atoms; and, optionally, c¢) at least one of water, additives, and auxiliaries.
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ABSTRACT OF THE DISCLOSURE

Chain conveyor lubricants, especially for the food industry, which form clear
solutions in water and which contain in combination
a) at least one compound corresponding to formula (I):
R'-N-(CH,),-COOM

| (1)
R2

in which
R’ Is a saturated or mono- or polyunsaturated, linear or branched alkyl

group containing 6 to 22 carbon atoms, which may optionally be sub-
stituted by an -OH, -NH,, -NH-, -CO-, halogen or a carboxyl group,

R? is a carboxyl group containing 2 to 7 carbon atoms,
M 1s hydrogen, alkali metal, ammonium, an alkyl group containing 1 to
4 carbon atoms or a benzyl group, and
n 1s an integer of 1 to 6;
b) at least one organic carboxylic acid selected from monobasic or polybasic,

saturated or mono- or polyunsaturated carboxylic acids containing 2 to 22
carbon atoms; and, optionally,
C) at least one of water, additives, and auxiliaries.
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A lubricant for chain conveyor belts and its use

This invention relates to chain conveyor lubricants
which form clear solutions in water and which contain
amphoteric compounds corresponding to general formula
(1), organic carboxylic acids and, optionally, water and
additives and/or auxiliaries.

The invention also relates to the use of such
lubricant combinations as chain conveyor lubricants in
the food industry. More particularly, the lubricants
according to the invention are used for lubricating,
cleaning and disinfecting automatic chain conveyors of
the type used in the packaging of foods, preferably
beverages, in glass and plastic bottles, cans, glasses,
barrels, kegs, paper and cardboard containers and the
like. '

In bottle cellars and barrel cellars of beverage
factories and in the packaging of foods, plate-type
conveyor belts or chain conveyOrs are normally used for
‘transportlng'the corresponding'vessels, being lubricated
and kept clean with suitable water-based lubricant
preparatlons applled by dlp 1ubrlcatlon or by automatice
belt lubrlcatlon systems.

Whereas; 1n dJ.p lubrlcatlon systems, the ch01ce of

"the lubricant does not present any problems so far as

performance propertles are concerned the precipitation

‘of poorly soluble salts together with mlcroblologlcal

depos:Lts in the nozzles and filters of centralized

“lubrication systems can serlously affect the contlnuous

packaglng of foods, partlcularly beverages, so that the
systems always have to be SWltChed of f and cleaned after
a certain perlod of operatlon. '

- The chaln lubrlcants hltherto used for lubrication
are based on the one hand on fatty acids in the form of
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their water~soluble alkali metal or alkanolamine salts or
on fatty amines in the form of their organic or inorganic
salts.

DE~-A~23 13 330 describes soap~based Ilubricants
containing aqueous mixtures of Cy.s fatty acid salts and
surfactants. . |

Apart from these soap-vbased lubricants, lubricants
based on primary fatty amines are otherwise mainly used.
Thus, DE~A-36 31 953 describes a process for lubricating
chain-type bottle conveyors in bottling plants, more
particularly in breweries , and for cleaning the conveyors
with a liquid cleaner which is characterized in that the
chain~type bottle conveyors are lubricated with conveyor
lubricants based on neutralized primary fatty amines
which preferably contain 12 to 18 carbon atoms and an
unsaturated compcnent omere than 10% and in that the

“bottle conveyors are cleaned with cationic cleaning pre-

parations based on the quaternary ammonium compounds,
such as alkyl trlmethyl ~ammonium chloride, dialkyl
dimethyl ammonlum chloride and alkyl dj.methyl benzyl am-
monlum chloride, or organic acids. _

‘The maln disadvantages of these fatty amines are:
the reactlon with am.ons present in the water, mcre’
partn.cularly _sulfates, bicarbonates, - phosphates and
carbonates from alkal:me waters and other water ingredi-

ents. a strong reactlon with carbonic acid dissolved in

,water to form poorly soluble ammonlum carbonates, for

example in the case of beverages contalnlng carbon

-dloxlde, solublllzers have to be used, the spraying and
fidlstributlon system has to be cleaned at regular inter-

vals; otherw:n.se the system as a whole blocks up and thus
becomes unusable. ' " ' '

-

In ‘the case of 1ubrlcants based on primary fatty

am:mes, contlnuous 24-hour operatlon is not possible.

Where prlmary fatty amlnes are used as lubricants, the
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plants can only be operated with minimal flexibility; in
many cases, this process cannot be applied at all because
premixing tanks are often present in existing plants.
The use of primary fatty amines and the two process steps
which it entails - on the one hand lubrication, on the
other hand cleaning - involves high capital investment on
equipment. Finally, the use of primary amines and lower
alkanecarboxylic acids (for example acetic acid), which
are necessary for the cleaning step, 1is accompanied by
serious odor emission.

Accordingly, the main disadvantages of the processes
mentioned above lie on the one hand in the marked depend-
ence on water of the soap-based lubricants and in the
need for regular cleaning of the system where lubricants
based on primary amines are used. The precipitations
encountered in both known processes have to be removed at
the same time. A simple acid/base reaction is used for
this purpose. In the case of socap products based on
fatty acids, alkaline .cle'aners containing complexing
agents are used for this reaction; in the case of prod-
ucts based on primary fatty amines, organic’or inorganic
acids are used as technical equivalents to perform the

cleaning functlon."- PR o '

Finally, chain lubrlcants without any of the disad-
vantages mentioned above are known from the prior art.

Thus, EP-'A-O 044 458 descrlbes lubricant preparations
which are substantlally free from fatty acid soaps and

which in addltlon. contaln a carboxylated nonionic surfac-

tant and an acyl sarcosinate. The pH value of these

products. is in the range from 7 to 11 and, accordingly,

1s preferably 1n the neutral to alkaline range.

Flnally . DE-A-BS 31 448 relates to waterwcontalnlng,
soaplese lubrlcant preparatlons which form clear solu-
tions in water, to a'process for their production and to

-their-use=in‘partlcular,as lubricants for the transport
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of glass bottles or polyethylene terephthalate bottles.
The substantially neutral water-containing lubricant pre-
parations (pH 6 to 8) contain alkyl benzenesulfonates,
alkoxylated alkanol phosphates and alkanecarboxylic
acids, optionally in addition to typical solubilizers,
solvents, foam inhibitors and disinfectants.

Unfortunately, the two products described above are
attended by the following three disadvantages:

1. They are microbiologically unfavorable because they
create excellent growth conditions for micro-
organisms. ' :

2. In addition, they show minimal c¢leaning power.

3. Finally, their foaming behavior is difficult ¢to
control. ‘

DE-A~39 05 548 describes 1ubr:1.cants containing at
1east one secondary and/or tertlary amine and/or salts of
such amines. Unfortunately, these conveyor hygiene
products have been found in practlce to eXhlblt certain
problems on account of the skin irritatlon observed in a

- few cases Wthh was attrlbuted to these products and on
.account of the formatlon of tox;c secondary products in'
~ the event of careless - handl:.ng (alkalizatlon) on

account of thelr poor wettlng effeot, these hydrophoblc

compounds can only be used in the optlmal operatn.onal
state of a conveyor 1ubrication system. . The compounds

- are neutralized by organic :meurlties or acids, for

o -}yexample by the 1ntroductlon of phosphate. :
30

B US-A-3,574 1003 describes ‘lubricant compositions

contalnlng amphoterlc compounds which are named in this

' document as waatty alkyl~B-am1noproplonates and N-fatty
alkyl~B-1minod1proplonates,   ¢._

However, where these compounds are used in lubri-
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In addition, their ability to form clear solutions in
water is inadequate for use in centralized lubrication

systems in the food industry, more particularly per-

manently installed automatic systems.
Accordingly, the problem addressed by the present

invention was to provide new improved lubricant prepara-
tions, more particularly chain conveyoxr lubricants

forming clear solutions in water, which would not be

attended by the disadvantages of the prior art. The
lubricants according to the invention have a good coeffi-
cient of friction, i.e. an excellent lubricating effect,

generate 1little foam and combine an excellent cleaning

effect with high microbicidal activity.
The present invention relates to chain conveyor

lubricants forming clear solutions in water and contain-

PCT/EP93/00412

10

15
ing in combination

a) at least one compound corresponding to dgeneral

formula (I)
20 -
R‘--N- (-CHz) .~COOM

|

RZ

25
in which o '
R! is a saa,urated or mono~ or polyunsaturated,

11near or branched alkyl group containing 6 to

- o _ 22 carbon atoms Wthh may optionally be substi-
30  tuted by -OH, *--NH2, ' -NH-, =-CO-, halogen or a

S o carboxyl group,"
R* .. is a carboxyl group "containing 2 to 7 carbon
atoms ;i '

' M is hydrogen :
group contalnlng 1 to 4 carbon atoms or a

alkali metal, ammonium, an alkyl

35
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benzyl group and
: n is an integer of 1 to 6,

b) at least one organic carboxylic acid selected from
monocbasic or polybasic, saturated or mono- OX

polyunsaturated carboxylic acids containing 2 to 22
carbon atoms,

c) optionally water and additives and/or auxiliaries.

A chain conveyor lubricant with excellent properties
is obtained through the combination of amphoteric surfac-
tant and organic carboxylic acid. The lubricating effect
with friction coefficients u of 0.12 or lower is dis-
tinctly inmproved by oomparison.with amphoteric compoonds
on their own. '

: The in-use solution can be adjusted to a high pH
value. The chain conveyor lubricants according to the
invention are not dependenﬁ on water quality. In normal
in-use concentrations, the lubricant combinations gener-
ate very 1little foam. 'Part'i‘cularly favoréble results
were obtained in the evaluation of the emergency running
properties. The ingredients are readily biodegradable
and develop a good cleaning effect. -

So far as their per_fo_rmanoe properties are con-
cerned, the lubricant oombinations according to the
invention show a very h:l.gh coefficient of friction,
:m1n1ma1 foamlng; a good cleaning effect and high compati-
bility with the ‘skin. In addition to the positive

“properties mentloned, the following boundary conditions
- are satisfied: moderate foamlng 1mproves the lubricating

effect in problem zones, suoh as rotary tables, changers,

' etc., ‘high substant1V1ty and hence high lubricity, even
' under adveree operatlng condltlons (for example under-
‘conveyor lubrication) ,' 1ow toxlolty, ‘generally usable
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despite inadequacies of equipment; good cleaning effect;
high capillary activity and film formation on surfaces;
effective, even in the presence of organic impurities and
aclds or alkalis,'and non-corrosive, even in the form of
a concentrate; unaffected by beverages.

. When used in the beverage industry, the lubricant
combinations according to the invention - in contrast to
the chain lubricants hitherto used - are both independent
of water quality and low-foaming, stable in storage at
low temperatures," non-corroeive and particularly com-
patible with the environment and Wlth the skin.

The compounds corresponding to general formula (I)
to be used in accordance with the present inventicn may
contain one of the following'alkyl<groups aewthe substit-
uent R!: hexyl, heptyl, octyl, nonyl, decyl, undecyl,

~dodecyl, tride'cyl, tetradecyl,  pentadecyl, hexadecyl,

heptadecyl, octadecyl, nonadecyl, eicosyl 'heneicosyl or
docosyl. The corresponding mono- oOr polyunsaturated
groups -or the corresponding branched isomers are equally
suitable. In addition, the above-mentloned groups may
even be substltuted by hydroxy, amino, imino, carbonyl,

halogen (preferably chlorlne atoms) or carboxyl groups.

According to the invention, preferred compounde corre-

sponding to" general formula (1) are those which contain

a linear, saturated or unsaturated alkyl group containing
8 to 18 carbon atoms and more partlcularly, 10 to 18

carbon atoms as the substltuent R ;

In another preferred embodlment of the invention,

- the substl.tuent R* in the general formula is the group

—(CHZ),,-%COOM, where n and M are as defined above.:@ In'

The 1ndex "n" in general formula (I) ‘is an integer

’ of 1 to 6. Accordlngly, the group mentloned is a methy-
lene, ethylene, propylene, butylene, pentylene or hexy-

YR LT AL E IR L N - B Re do-tal e Ty gt R - B R AL @ ¢ i I L e N Rt . ’ L Rl 4 -aye i AR E v T d Bt § Ll - e ey PR B 4 2 T bt Y BT TN v Pr g, g Byt why . ‘e - - il A L R - &
% ety CRLEW, L RS tarias Be $e-Sad ¥ sl v St iaie bl bt S\ Fifin it !'1“2‘1 £ 4“ al B H *'f A d o0 ‘f" . b'. ‘. .l; s‘! (!l dili'.?d'i-‘.’*f..h.‘;t‘! '..'J"*‘r;ﬂ‘.‘z;;x{'. .:nt{;‘.m' }" IA:*J/': ! 't‘ii/-*‘; ;“; ‘b’{f"' . ’-“12.‘ *"-:“.),:. f‘;/" 3}1{:‘** “'{"‘!' ;"1 “‘; ':'£.$.; :/}?. ‘; v .':: e ‘: } - L ‘... K "‘.‘ ':: : . :':";‘/‘i‘};‘r
N . ey - - re - i IR b A L S T st LT L b Lo e N U] l: ":“ J i



10

15

20

25

30

35

. .t
- v - & v\ e

21313980
WO 93/18120 8 - PCT/EP93/00412

lene group, and preferably the index "n" has a value of
5 or 3. Particular significance is attributed in this
regard to the ethylene group (n

il

2). In another prefer-
red embodiment of the invention, M is hydrogen or an
alkali metal atom, preferred alkall metals being sodium
or potassium, more particularly sodium.

Mixtures of compounds corresponding to general
formula (I) may of course also be used in accordance with
the invention. Examples of compounds corresponding to
formula (I) suitable for use in accordance with the
invention are sodium N~lauryl iminodipropionate, sodium
N-cocosalkyl iminodipropionate or sodium N-oleyl imino-
dipropionate. These compounds may be prepared in accord-
ance with US-A-3,574,100. In addition, they are also
commercially available, cf. for exanple DERIPHAT® 160C,
a product of Henkel KGaa, Duesseldorf, Germany. '

The choice of the organic carboxylic acid(s) is not
critical providing clear solubility in water is guaran-
teed under the prevailing conditions. Accordingly, in
one preferred embodiment of the present invention, the
organic carboxylic acid is selected from acetic acid,
citric acid and glycolic acid, particular significance
being attributéd to acetic acid. '

Preferred chaln conveyor lubricants contain 0.01 to
95% by weight of the compounds correspondlng to general
formula (I) and 5 to 50% by weight of the organic car-
boxylic acids. In this form, therefore, the chain
conveyor lubrlcants may be obta:n.ned free from water. In
one partlcularly preferred embodlment of the present
1nvention : the chain conveyor lubricants contain 5 to 25%
by welght of compounds correspondmg to general formula
(I) and 10 to 15% by weight of organ::.c carboxyl:l.c acids.
Besides water, _the chaln conveyor lubrlcants according to
the invention may optlonally conta:.n other auxiliaries

an_d/or additives as addltlonal . 1ngredients.
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suitable additives for the lubricant combinations
according to the invention are primarily secondary and/or
tertiary amines and/or salts of such amines as described

n DE~A~39 05 548 cited above,

1f desired, the lubricants according to the inven-
tion may also contain the N-fatty alkyl-B~-aminopropio-
nates described in US-A-3,574,100 cited above. Reference
is also made in this regard to EP-A-0 372 628 which
1ikewise discloses corresponding N-alkyl aminocarboxylic
acids, but in a broader form., compounds such as these

to the 1nvention. .

The additives in question, which may optionally be
incorporated in the lubricants according to the inven-
tion, are generally used in quantitlee of 0 to 10% by
weight and preferably in gquantities of 1 to 5% by weight,
based on the formulation as a whole.

In addition, the lubricant'combinations according to
the invention may contain as auxil:.arles solubilizers for
cbtaining a homogeneous in-use solution with clear solu-
bility in water. Examples of ...,uch solubxllzers are alco-
hols, polyalcohols, ethers or polyethers, more particu-
larly isopropanol, butyl glycol, butyl diglycol or
ethylene glycol ether. The quantity of solubilizer to be
used in each J.ndlvn.dual case J.S determlned by the betaine

used; 1in each 1nd1V1dual case, the expert will determine

the necessary quantlty of solubillzer by trial and error.

. Addltlons of solublllzer of l to 20:5 by weight, based on

the formulatlon as a who]e, _Wlll general‘ly be sufficient.

DT Accordlng to the 1nvent10n , other suitable auxili-

aries are anlonlc or nonlcmlc surfactants, for example

| alkoxylated fatty amlnes, fatty alcohols, alkoxylated

fatty alcohols and also alkyl benzenesulfonates soluble
in hydrophlllc solvents._ These surfactants are capable
of improvn.nq the wettlng of the chains and plate~type
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conveyor belts should this be necessary in any individual

case. In general, additions of surfactant of 1 to 10% by

weight, based on the formulation as a whole, will be

sufficient. Nonionic surfactants, preferably fatty

5 alcohol/ethylene oxide or propylene oxide adducts, more

particularly C,,, fatty alcohol S5EO/4PO adducts, are
preferably used.

According to the invention, biocides may also be

used as auxiliaries. The biocides used in accordance

10 with the invention may be selected in particular from

gquaternary ammonium compounde (QUATS) which contain at

least one long-chain alkyl group, more particularly with

8 to 16 carbon atoms, and/or at least one benzyl group

optionally substituted by 'halogen atons. Cocosalkyl

15 dimethyl benzyl ammonium chloride (DODIGEN® 226, a

product of'Bayer ACG) is mentioned as an example of such

a biocide. In addition, compounds of the alkyl amino-

ethylene glycine type containing an alkyl group with 6 to

22 carbon atoms and more particularly 10 to 16 carbon

20 atoms and, preferably, two aminoethylene groups are

mentioned as preferred biocides. Compounds of this type

are also known as TEGO amphOlYtes and are marketed, for

example, by Goldschmldt AG..'(NFDedecylébis~(aminoethy—

lene))-N'-glyc:me (TEGO®518, a product of Goldschmidt AG)

25 is mentioned as an example of such a biocide. The

¢

biocides are generally added to the lubricants according
~to the 1nvent10n in quantltles of 0 to 10% by weight and
more part:n.cularly in quantltles of 1 to 5% by weight,

based on the formulatlon as a whole.

30 If necessary, foam 1nh1b1tors may also be added to

' 1

the 1ubr1cants accordlng to the invention as further
auxlllarles.  Sultable foam inhibitors are, for example,
_addltlon products of ethylene oxide and propylene oxide
. with fatty alcohols and '1n partlcular, endwcapped fatty
. .35 alcohol polyethylene glycol ethers.
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The lubricant combinations according to the inven-
tion preferably have a pH value in the range from 3 to 6.
If the pH value of the chain conveyor lubricant is not
already in this range, it may be adjusted to the required
value by addition of an acid, preferably an organic
carboxylic acid, as defined above, for example with
acetic acid.

In the interests of optimal dosing, the lubricant
conmbinations have a dynamic viscosity of less than 300
mPa.s, preferably less than 150 mPa.s and more preferably
in the range from 5 to 100 mPa.s, as measured at 20°C.
There is generally no need for the viscosity to be
separately adjusted to the values mentioned. If neces-
sary, however, it may be adjusted to those values by
addition of suitable quantities of the preferred diluent,
water, or a solubilizer. '

Where the lubricants according to the invention do
not consist solely of compounds corresponding to general
formula (I) and organic carboxylic acids, they may be
prepared simply by mixing these components with water,
optionally with addition of the additives and/or auxili-
aries mentioned. o

Finally, the present invention relates to the use of
the chain conveyor lubricants described above as lubri-
cants in the food industry, more particularly for automa-
tic chain conveyor installations. For this application,
the chain conveyor 1ubricants according to the invention
are genérally'diluted with'water."The resulting in-use
solutions in water generally contain 0.01 to 1% by weight
of compounds Cofrespo_nding to general formula (I), pref-
érably 0.01 to 0.2% by-fWeight and more preferably 0.02 to
0.04% by weight of such COmpOunds. The quantities of
organic carboxylic acid to be_us.ed can be worked out from
the quantity of"compounds-Cortesponding to general
formula (I) Siinply; by 'COnverting the quantities of
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cornicentrate.

In contrast to standard soap products, the products
according to the invention do not cause any stress
cracking and, accordingly, may readily be used for PET

5 and PC containers (PET = polyethylene terephthalate, PC
= polycarbonate) providing no surfactants which cause

stress cracking in such materials are used as auxili-
aries.

1

10 Examples

The invention is illustrated by the following
Examples. Examples 1 to 9 according to the invention
show formulations of lubricant concentrates and various
performance data relating to the corresponding dilute
15 agueous in-use solutions, these solutions containing the
respective concentrates in a quantity of 0.4% by weight.
The performance data determined (coefficient of friction,
foaming behavior, clear solubility in cold water and
emergency running time)'are explained in the following.
20 Examples 1 to 5 are Comparison Examples.
In the folloWing formulationexamples; all percen-
tages are by welght. - '
The tests for measurlng resistance to friction’
(hereinafter referred to :n.n short as the "frn.ctlon
25 coefflcient") were carried. out under the folloW1ng
' condltlons on a pllot~sca1e bottle conveyor'

Measurement of the frlctlon coefflcn.ent of 20 x 0.5 liter

"Euro" beer bottles filled Wlth water as tensile stress
30 'using a dynamometer. I

Speed of bottle conveyor. approx. 1 m/s

praylng of the bottle conveyor with 0.4% by welght

conveyor lubrlcant solutlon as specifled in the Examples.

Spraylng capacxty of the nozzles**d.l/h one nozzle per
- 35 conveyor. ' S -
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The friction coefficient "u" shown in the following
is the quotient of the measured tensile stress for a

bottle to the weight of the bottle in grams.

In addition, the products were tested with hard

water (16°d) in accordance with the provisions of DIN 53

902.
Foaming behavior is classified as follows:

foam-~free
occasional foam bubbles

il

slight foaming, not troublesome
foaming, troublesome

i

|

> W N O
li

= intensive foaming, unacceptable, foam under the
conveyor o

For adequate lubrication, the friction coefficient
should be less than 0.15. If it exceeds 0.15, there is
a significant deterioration in the lubricating effect and
hence in satisfactory transport._ _

The clear solubility in water of the in-use solu-
tions should be guaranteed evah ' over prolonged test
periods in order to avoid depcsits in ball valve filters,
nozzles, the spraylng ~and dlstrlbutlon system, <the!
conveyor and the articles be:x.nq conveyed. A 0.4% by
weight solutlon in water Wlth a hardness of 16°d was
stored for 72 h and then visually evaluated.

Foaming shculd be mlnlmal because excessive foam not
only affects the autcmatlc ‘bottle inspector and factory
safety (danger of slipping), it can also soften labels
and enter tha as yet Uncapped'containers.~ In addition,
the friction. coefflclent is: adversely affected by exces-
sive foaming. By contrast low foaming is of advantage
because it enSures better~dlstr1butlon of the lubricant
on the conveyor belts.. .- . '

“Under the test ccndltlons which were also used to
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determine friction coefficient and foaming behavior, the
dosing of the chain conveyor lubricant was stopped after
a- running time of 30 minutes. From this moment on, the
pottles are only lubricated by adhering chaln conveyor
lubricant. The period of time for which lubrication was
maintained with no significant deterioration in the
friction coefficient was measured. The end of the test
(emergency running time) 1is reached when the friction
coefficient has fallen by 20% from the starting value.

Example 1

15% Sodium N~1auryl iminodipropionate

14% Acetic acid

71% Water

Friction coefficient: g = 0.10, foaming = 2
Clear solubility in water: substantially clear
Emergency running time: 20 mins.

g |

Example 2
15% Sodium N-lauryl 1m1nod1proplonate
14% Acetic acid
68% Water '
3% C,,-14 fatty alcohol « 5 EO/4PO
Friction coeffibient: p,#,o;lo,-foaming = 1 -
Clear solubility in water: absolutely clear
Emexrgency runningtime: 25 mins. '

Example 3 .

15% Sodium N- lauryl 1m1nod1proplonate

13% Citric ac1d

72% Water .

Friction coefflclent' u = 0.11, foaming =

.Clear SOlUblllty in water: substantially clear

Emergency running tlme;-15 mins.



10

15

20

25

30

35

WO 93/18120 15 PCT/EP93/00412

Example 4

15% Sodium N-lauryl iminodipropionate
10% Glycolic acid

75% Water

Friction coefficient: u = 0.11, foaming =

Clear solubility in water: substantially clear
Emergency running time: not tested

Example 5

86% Sodium N-lauryl iminodipropionate

14% Acetic acid

Friction coefficient: u = 0.10, foaming =

Clear solubility in water: substantially clear
Emergency running time: 20 nins.

Example 6

15% Sodium N-lauryl iminodipropiocnate
14% Acetic acid

68% Water

3% CocosalkYI'dimethylbenzylammonium chloride
Friction coefficient: p = 0.10, foaming = 1

¢

Clear solubility in water: absolutely clear
Emergency running time: 25 mins.

Example 7 ' = - -
15% Sodium N-lauryl 1m1nod1proplonate
14% Acetic acld_
68% Water -

3% (N~dodecyl-bls~(amlnoethylene))~N'—glyclne
Friction coefficient: u'ﬂ'o 10, foaming = 1

}Clear solublllty in water: absolutely clear

Emergency runnlng tlme.:zo mins.

Example 8
15% Sodlum,N-cocosxmlnodlpropionate
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14% Acetic acid
68% Water
3% Cocosdimethyl benzylammonium chloride
Friction coefficient: u = 0.12, foaming = 0
5 Clear solubility in water: absolutely clear
Emergency running time: 20 mins.

Example 9 .

15% Sodium N-cocosiminodipropionate
10 1% Sodium N-oleyl iminodipropionate

14% Acetic acid '

68% Water -

3% Cocosdimethyl benzylammonium chloride

Friction coefficient: g = 0.11, foaming = 0
15 Clear solubility in water: absolutely clear

Emergency runhing time: 20 mins. '

Comparison Example 1
(Soap-containing chain lubricant)
20 59% Water
10% Butyl dlglycol
15% Fatty acid (olelc/llnoleic)
0% Ethylenedlamlne tetraacetate Na4
4% Monoethanolamine
25 3% Potassium hydrOX1de _
Friction coefflclent.'ufm 0. 12, foaming: 3-4
Clear solublllty 1n water. forms a clear solution in
o ' water in a concentration of
. . 1% up to 12. 5°d
- 30 aEmergency,runnlng tlme' 5 mins.

Comparison Example 2 .
(Alkylamlnembased chaln lubrlcant)

| 4% N,N- Dlmethyl~N 1aury1 ammonlum acetate

35 = 8% Lauryl propylene dlammonlum ‘acetate
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88% Water

Friction coefficient: u = 0.10, foaming = 1
Clear solubility: opaque

Emergency running time: approx. 7 nmins.

Comparison Example 3

(US-PS 3,574,100)

15% N-Cocosalkyl aminopropionic acid

85% Water

Friction coefficient: 4 = 0.14, foaming behavior = 2
Clear solubility: opadque

Emergency running time: 10 mins.

Comparison Example 4

(US-PS 3,574,100)

15% N-Cocosalkyl aminopropionic acid

3% Lauryl ether phosphoric acid ester

82% Water '

Friction coefficient: p = 0.13, foaming = 4
Clear solubility in water: opaque
Emergency running time: 7.mins.

Comparison Example 5 ,
15%'Sodium-leauryliiminbdiprdpionate.
85% Water B
Friction coefficient: 0.12, foaming = 2
Clear solubility in water: opaque
Emergency running time:.ls.mins.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1.

SN

-

10.

11.

12.

v m e urman N e s L A WL AT CLIN SOOI B 014440 0 ML IR IR T R D V304 A St Ml A DRI (I L T A fovaitin

A chain conveyor lubricant which forms clear solutions in water comprising:

a) at least one compound corresponding to formula (I):
R!-N-(CH,) -COOM

| (1)
R2

in which

R’ is a saturated or mono- or polyunsaturated, linear or branched alkyl
group containing 6 to 22 carbon atoms, which may optionally be sub-
stituted by an -OH, -NH,, -NH-, -CO-, halogen or a carboxyl group,

R” is a carboxyl group containing 2 to 7 carbon atoms,
M is hydrogen, alkali metal, ammonium, an alkyl group containing 1 to
4 carbon atoms or a benzyl group, and
n 1S an integer of 1 to 6;
b) at least one organic carboxylic acid selected from monobasic or polybasic,

saturated or mono- or polyunsaturated carboxylic acids containing 2 to 22
carbon atoms; and, optionally,
C) at least one of water, additives, and auxiliaries.
The lubricant of claim 1 wherein in formula I the R? group is the group -(CH,),-
COOM in which n and m are as defined therein.
The lubricant of claim 1 wherein in formula I, n = 2 or 3.
The lubricant of claim 2 wherein in formula I the n integers are both either 2 or 3.
The lubricant of claim 1 wherein in formula I, n = 2.
The lubricant of claim 1 wherein in formula I, R’ is a linear, saturated or unsaturated
alkyl group containing 8 to 18 carbon atoms.
The lubricant of claim 6 wherein R' contains 10 to 18 carbon atoms.
The lubricant of claim 1 wherein component b) is at least one acid selected from the
group consisting of acetic acid, citric acid and glycolic acid.
The lubricant of claim 1 wherein component b) is acetic acid.
The lubricant of claim 1 wherein from about 0.01 to about 95% by weight of
component a), and from about 5 to about 50% by weight of component b) are present
therein.
The lubricant of claim 10 wherein from about 5 to about 25% by weight of
component a), and from about 10 to about 15% by weight of component b) are

present therein.
The lubricant of claim 1 wherein the lubricant contains at least one of the following:

- ‘\““““".“"mﬁ‘m‘“,a’_\“ P T TR N LA LI "'\l*’;QWWAMIMWJwNm”M“'ﬁmum’“""“""" ey a, e D T I . s Plarwiglagara ma vl it 1 awnr ., LE L DL . aqe RN
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1) a solubilizer,
11) a nonionic surfactant,
111) an anionic surfactant,
1iv)  a biocide, and
v) a foam inhibitor.
13.  The lubricant of claim 1 wherein the lubricant contains a quaternary ammonium
compound and/or an alkyl aminoethylene glycine as a biocide.
14.  The lubricant of claim 1 wherein the pH thereof 1s from about 3 to about 6.

15.  The lubricant of claim 1 wherein the lubricant has a dynamic viscosity of from about
5 to about 100 mPa.s measured at 20°C. '
16.  The lubricant of claim 1 wherein the lubricant 1s in the form of a clear aqueous

solution containing from about 0.01 to about 1% by weight of component a).

17.  The lubricant of claim 1 wherein from about 5 to about 25% by weight of component
a), and from about 10 to about 15% by weight of component b) are present therein;
in formula I) in component a), R' is a linear, saturated or unsaturated alkyl group
containing 8 to 18 carbon atoms and the R* group is the group -(CH,) -COOM; and
component b) is at least one acid selected from the group consisting of acetic acid,
citric acid and glycolic acid. '

18. The 1ubricant of claim 17 wherein 1in formula I, n = 2 or 3.

19. A process for lubricating a chain for use in the food industry comprising applying to
said chain a lubricating quantity of the lubricant of claim 16.

20.  The process of claim 19 wherein the lubricant i1s applied to an automatic chain

CONveyor.

}1’}) //""
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