United States Patent O

2,829,108
Patented Apr. 1, 1958

tice

.
2,829 108

NONTARNISHING DETERGENT
CONTAINING A HYDROXYLAMINE SALT AND
AN ALKALI METAL SILICATE -~

Edgar E. Ruff, Bergenfield, and Elwin E. Smiih, Paramus,
N. J., assignors to Lever Brothers Company, New York,
N. Y., a corporaticn of Maine -

- No:Drawing: Appllcatlon August 16 1955
.. Serial No. 528,813

17 Clalms.‘ (CL, 252—137

This invention relates to detergent compositions con- " .
taining tarnish inhibitors and more particularly to poly-:

phosphate compositions containing a hydroxylamine sait
and an -alkali metal s1hcate as synergistic tarmsh 1nh1bx-
fors.

Compositions containing polyphosphatvs are now wide-
* 1y used for defergent and other purposes.
tions of polyphosphates’ tend, when at certain pH values
to tarnish copper, and nickel and copper alloys such as
German silver (a nickel-zinc-copper alloy)-to a variety of
shades' from yellow to bluish-black, especially if the solu-

tions are at elevated temperatures and are allowed to. re-
‘Since

. main in’ contact with a metal for several minutes.
German silver is frequendy used ‘for; household articles
commonly washed in pol /phosphate-buﬂt detergent com-

" positions, it is evident that this is a serioug problem.

The tarnishing: effect of ‘polyphosphate compaositions
upon these metals and alloys may be feadily tested by fhe
following procedure An amount of the polyphosphate
composition is dissolved in somewhat less than gne quart

of water at a temperature under 170° F. to prov1de 2.25°
A tarnish

“grams. of polyphosphate per‘quart of solution.

'COMPOSITIONS:

Agueous solu-

2

" temperature undér 170° F. , hydroxylamine hydrochloride
‘was added respectively at three concentrations, i. €.,

<«

.0.11%, 0.22% and 0,88%, based on total weight of the

composition, and the three solutions were then diluted to
one.quart. A strip of Gérman silver metal was placed in

* ‘each of the three solutions for ¥4 hour at 160° F. to 176°

10

‘'F. The tarnish upon the German silver metal strips had.

a grading of 6 that is severe tarnish, in all three tests.
Examples 4, 5-and 6
" Another polyphosphate, . tetrasodium pyrophoesphate,
was tested in'the same “manner as the' pentasodium tri-

polyphosphate in” Examples 1, 2 and 3 at the same con-
‘centrations. 0f hydroxylamine hydrochloride. The Ger-

'man silver metal strip again had a tarnish grading of 6,

‘ ‘i, e, severe tarnish, in all three tests.

A hydroxylamine salt is also ineffective in inhibiting

o the formation of tarnish upon German silver when added

ing six exarriples.

to polyphosphate composmons containing an organic non-
soap detergent. This is clearly illustrated in the follow-
Examples 7 8 and 9

Th1 ee portions each of 0.9 ram of sodium dodecylben-
zenesulfonate plus 2.25 grams of pentasodivm tripolyphos-

=9 phate were:dissolved separately in three portions of some-

.-what:less-than one quart of distilled water at a tempera-

inhibitor may then:be added thereto. in the farm of & so-.} -

lution.  More ‘watér is then added ‘thereto to give a total
volume of one quart. and the pH adjusted when necessary
to about 10. = 300 mls. of the solution is placed in a beaker
_-and the temperature’ ad;usted to 160° F. to 170° F. A
strip of metal, such as. German silver; six inches by one
“*inch,’ Whlch has: been cleared with. a- metal polish ‘and
" rinsed and dried is partially i immersed-i
~allowed to.remain for ¥ hour- at,’l60° F. to 170° F.

The metal strip is then removed rinsed and dried with a

cloth.” The strip is visually examined for tarnish and the
) eﬁectlveness of any. tarmeh inhibitor’ wraded as follows:

Grade N,O." : ’j

Degree of Tarnish

No tarnish. -

Interface stam only.

Barely noticeable tarnish.

Slight tarnish. . .

* Moderate tarnish,’

Considerxhle (heavy) tarnish,
Severe, as when inhibitor is absent.

This. test procedure has ‘Deen used throuahout the ex-

amples described herein.

An attempt was made-tossolve the problem of’ tai-
nishing. by polyphosphate compositions by including
therein: 2 hydroxylamine salt, suveh-as. hydroxyiamine
hydrochloride, as.a tarnish inhibitor: - The hydroxylamipe
hydrochloride - was ineffectivéas: 4. térnish inhibitor at
various concentrations as can be readily seen from the
following six e*(amples !

Examples 1,2 and 3

Three 2.25 gram portions.of pentasodium tripolyphos- .

.phate were dissolved separately in’ each cf three portions
of somewhat less than ‘oné’ quart of distﬂled wateér at a

ture ‘under 170° F., hydroxylamine hydrochloride was
added respectively. at- three concentrations, i. €., 0.63%,

.- 1.3% ‘and 6.0%, based on total weight of the composi-
»Y tion, and the three solutions were each diluted to one

quart. A strip of German silver metal placed in each of
the three solutions having a temperature 6f 160° F. 1o
170° -F.-had a tarnish oradmn of 6, mdlca ing severe tar-

~nish.

Examples 10 11 and 12

" Another polyphosphate tetrasodiuni 1Jyrephosphzue

" was ‘substituted in an equal amount for the pentasedium -
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" tripolyphosphate of Examples 7, 8 and 9. The Gérman

silver metal strip again had a tarmsh grading of 6, in-
dicating severe tarnish.

‘A further attempt was made to solve the problem of the
formation of tarnish upon metals such as German silver
by polyphosphate compositions by including in such com-

-positions an alkali metal silicate, such-as sodium silicate.

However, about 13% or less of an aikali metal silicate
based on the weight of polyphosphate in the compositions
was ineffective as a tarms‘i mhwltor as shown by the fol-
lowing two e,.amples

Examvles 13-and 14

2.25 grams of pentasodium tripolyunosphate were dlS-‘ 2
solved in. distilled water and 13.3% of sodium silicate

" based on the weight of polyphosphate added thereto and

[
L

~‘one quart.

80

the -solution dilutéd to one quart.- Also 2.25 grams of
tetrasodivm - pyrophosphate were  dissolved” in | distilled
waiter and 13.3% of sodium silicate based on the weight of
polyphosphate added thereto and the solution diluted to
Astrip of German silver metal placed in each
of these solutions had a tflrmsh omamg of 6, 1nd1cafmg
severe tarnish.

It can thus be 1ead11y seen that neither about 0.9%

“or less of a hydroxylamine salt ‘based on the total weight
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- of the composition nor about 13% or less ‘of an alkali

metal silicate based on the weight of ‘polyphosphate when
added separately to polyphosphate .compositions act as
tarnish inhibitors therein.

In accordance with the invention, however, it was found
that polyphosphate compositions containing both an al-
kali metal silicate and a hydroxylamine salt had greatly

improved tarmshmg properties upon metals such as Ger-

man silver, since the alkali metal silicate and the hy-
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droxylamine salt act as synergistic tarnish inhibitors
therein. . Accordingly, the detergent compositions  of
the invention which inhibit the formation of: tarnish upon
copper and copper and-mickel alloys comprise an alkali
metal polyphosphate, at.least: about 0.2% of a water-
soluble-hydroxylamine salt, based on the total weight of
the composition, and.at least about 13% of.an alkali
metal silicate. based on the weight of polyphosphate.

Any" water-soluble hydroxylamine salt may, be em-
ployed, examples -thereof being hydroxylamine sulfate,
* hydroiodide, hydrobromide, hydrochloride, and nitrate.
While- the hydroxylamine salts are preferred, it will be
understood that the more unstable.hydroxylamine is an
obvious equivalent thereof. While only 0.2% of a water-
soluble hydroxylamine - salt- need be employed in con-
junction with. an alkali metal silicate, a greater amount
may be employed if desired. " The maximum amount of
the hydroxylamine saltiis not critical, but more than is
necessary to give the desired effect usually would not be
used, and, of course, an amount in excess of that soluble
in' the polyphosphate solution would not. be used.” In
most cases, the maximum suggested would be about 12%.

Typical examples, of suitable alkali metal silicates, i. e.,
metasilicates, include sodium and potassium silicates, also
known as sodium -and-potassium metasilicates. At least
abotit 13% of an alkali metal silicate based on the weight
of -the . polyphosphate . in. conjunction with™ a - hydroxyl-
amine. salt is added -to the polyphosphate compositions,
although ‘greater amounts of an-alkali metal silicate may
be added thereto if desired. ‘Hence, the maximum-amount
of alkali metal silicate is not ‘critical, but more than is
necessary to give the desired synergistic tarnish inhibit-
ing effect usually would not be used, and, of course, an
amount. in excess- of that soluble in the polyphosphate
solution 'would not be.used. - Concentrations as high as
35% of ‘alkali metal silicate based on the weight of
polyphosphate -have been satisfactorily employed.

The -alkali- metal polyphosphates may include by way
of example pentasodium and pentapotassium triployphos-
phate, tetrasodium and . tetrapotassium pyrophosphates,
sodium and potassium hexametaphosphates, and hexaso-
divm and hexapotassium tetrapolyphosphates. . There is
no critical -amount of alkali metal polyphosphate which
need: be ‘employed’ in- the compositions, .the amount: of
polyphosphate in the compositions being dictated only
by the optional presence of organic non-soap. detergents
and builders which might ‘be included in the detergent
compositions.

Examples of ‘such additional optional components are -

an organic non-soap detergent which may be either an
anionic, cationic, or..nonionic’ detergent and builders,
water, and’ inert materials.. These detergent -composi-

tions may contain an-alkali ‘metal polyphosphate in any:

amount, usually between 5% -and 50%, at least about
0.2% ‘of a water-soluble hydroxylamine salt, at least
about 13% of an alkali metal silicate based on the weight
of polyphosphate, conventional proportions. of active or-
ganic non-soap detergent, usually within the range be-
tween 5% to 40%, and the balance builders and inert
materials. :

The alkylaryl sulfonates are a class of anionic deter-
gents which may be included in the detergent. compo-
sitions. One ‘example thereof is the sulfonated.phenyl
polypropylene -alkanes, characterized by the branched
chain structure of polypropylene and a tertiary alkyl car-
bon at the benzene ring, and having the following gen-
eral structure; T

CH;Rs

|
D,
E S0OM

where M is hydrogen, an alkali metal or an organic amine
cation,.and R; .and Ry are alkyl, "of the type: formula

[

10
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70
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4
CpHzn,1, and at least one R is a polypropylene group,
the whole alkyl group containing preferably 12 to 15
carbon atoms. These are known compounds whose prep-
aration: and properties .are set forth in United States Pat-
ent No. 2,477,383, to Lewis, issued July 26, 1949; they
are available in commerce under the trade names “Oro-
nite,” “Ultrawet,” and “Neolene.” S

Anpother class of useful non-soap detergents are the
amidoalkane sulfonates: which are characterized by the
following structure:

R—C O~~N—(CH1),8 024

14

where ‘A is hydrogen or an alkali metal, i. e., ammo-
nium, sodium, or -potassium, » is a small whole num-
ber from 1 to about 5, preferably 2 or-3, R’ is hydrogen
or an alkyl, aryl, or cycloaliphatic group, such as methyl,
and R is an alkyl or alkylene radical, such as myristyl,
palmityl, oleyl and stearyl. Sodium palmitic. tauride, so-
dium palmitic methyl tauride, sodium myristic methyl
tauride, sodium palmiti-stearic methyl tauride and so-
dium palmitic methyl amidopropane sulfonate are typi-
cal examples. '
These compounds are prepared by interacting the cor-
responding -aliphatic acid anhydride or halide with an
organic aliphatic aminosulfonic acid, such as taurine,
NH,CH,CH,50;H, and. the various N-substituted tau-
rines, such as N-methyl taurine, or aminopropane sulforic
acid, NH:(CHz);;SOsH.
" Other water-soluble alkyl aromatic sulfonic acids may
constitute optional components such as those prepared
by alkylating benzene or naphthalene ‘with ‘a_kerosene
fraction followed by sulfonation to aliphatic. sulfonic
acids, esters of sulfuric acid.with aliphatic alcobols of
10 to 18 carbon atoms, particularly those derived by the
reduction of coconut oil, palm oil and the like long-
chain fatty acids, sulfonated castor oil, esters and. ethers
of isethionic acid, long-chain fatty acid esters and long-
chain alkyl ethers of 2,3-dihydroxy propane sulfonic. acid
and sulfuric acid esters of monoglycerides and glycerol
monoethers. The salts of these acids are ordinarily em-
ployed. ’ o ‘
The synergistic tarnish' inhibitors are also useful with

‘nonionic detergents containing polyphosphates, such as,

for example, alkyl oxyether and ester and thioether and
ester . detergents having the following general formula:
R—A—(CHyCH,0),—CH,CH,0H  where R. is' a
straight or branched’ chain saturated -or. unsaturated.hy-
drocarbon group having from 8 to 18 carbon atoms or
an aralkyl group having. a straight or branched chain
saturated or unsaturated hydrocarbon group of. from 8
to 18 carbon atoms attached to the aryl nucleus, and at-
tached to A through the aryl nucleus, A is selected from
the group consisting of ethereal oxygen and sulfur, car-
boxylic ester and thiocarboxylic ester groups and x is a
number from 8 to 20. R can, for example, be a straight
or branched chain octyl, nonyl, decyl, lauryl, myristyl,
cetyl, or stearyl group, or-an alkylaryl group such. as
octylbenzene, nonylbenzene, decylbenzene, stearyiben-
zene, etc.

The sulfated ethoxynated derivatives of the above are
also useful anionic detergents:

R—A—~(CH,CH,0) ,—CH,CH,050;M.

where M is hydrogen or an alkali metal or organic amine
cation and x, A and R are as above.

Where R is alkyl it will be evident that the detergent
can be regarded as derived from an alcohol, mercaptan,
oxy or thio fatty acid of high molecular weight, by con-
densation with ethylene oxide. Typical of this class of
alky! ‘ether are the condensation products of oleyl or
dodecyl alcohol or mercaptan with from 8 to 17 moles
of ethylene. oxide such as “Emulfor ON.” Typical alkyl
esters are the polyoxyethylene ester of tall oil acids,
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“Renex,” and thé higher fatty acid esters of polyethylene
lycol : “Neutronyx 330.”

- “tiens are Examples 17 through. 21..
.the amount of alkali metal -silicate iwas varied with two .’
It :will benoted from these .

! Where R is aralkyl, the detergent can ‘be: derlved from )
:.fan alkyl phenol or thiophenol, -
The ethoxynated alkyl phenols and: tlnophenols have
the following general formula:
"R

L A— (CHgCH 0): CH:CH.0H

&

In these examples

different ' polyphosphates. :
examples that-only about 9% of:an alkali metal sﬂlcate

“based on thé welght of polyphosphate need be used in"

detergent compositions containing at least about 0.2% by
welght of a hydroxylamme salt‘when . the ‘polyphosphate

. 'm the composxtlons is: an alkali“metal tripolyphosphate.

10

where R isa straight or branched chain saturated or un-

saturated ‘hydrocarbon. group having at least. 8 carbon
. atoms up to approximately 18 carbon atoms,-A is oxygen
or.sulfur and x is a number from 8 to 20. R can, for
example, be a' straight -or branched chain octyl, nonyl,
decyl, iatryl, cetyl, myristyl, or stearyl group. Typlcal

are the condensation products of octyl and nonyl phenol -

and thiophenol with from 8 to- 17 moles of ethylene 0x1de
“.guch as “Igepal CA - »

- The: detergent composmons can contam supplemental'

ingrganic:builders in-small amounts including: alkali: métal

15

“phate were" dissolved in.distilled watér:
hydroxylamlne hydrochloride - was :added ‘to:'éach-of ‘the

R Examples 17 18 and 19

Three -7. 25 ‘gram portxons of pentasodmm tnpolyphos—
0.02-.gram: of

three solutions; - -8:9%., 13_3%, :and 22:2%, of sodium
silicate based on the :weight of polyphosphate were added
respectively - to “the three solutions. -Accordingly; the

;. compositions contained 0.80%, 0.77% and 0.73%, re-~

20

- sulfates, chlorides, and carbonates, stich as sodium and

potassium- sulfate, ‘sodium and potassmm chloride, and‘.
' 'sodium and‘potassinm carbonate.

25
" amine hydrochlonde ‘was added-to each of the solutions.

. In addition to or instead of the above mentloned sup-

plemental inorganic  salts,  organic materlals,ts h-as” -

-salts of carboxymethylcellulose, can be used as ‘butlders.

. “Thedetergent compositions inhibit<the ‘formation of
“tarnish upon copper, and nickel -and copper: alloys such
It will be

" as Gérman silver in either hard or soft water.
‘appreciated that the detergent compdsitions may exist in
any dry form, such as-drum-dried or spray- dned deter-
gent composmons or may be in liquid form."

The detergent compositions. containing -a. polyphos-

phate may-be plepared by conventional methods, as by -

30

*..- gpectively, -of “hydroxylamine hydrochlonde

-amine hydrochloride.”

A strip -of
German silver metdl immersed in each of the three solu-
tions had a tarmsh gradmg of 2. 1nd1catmg barely notice-

. able tarmsh

Examples 20 and 21

Two 2. 25 gram portions of tetrasodlum pyrophosphate
were dissolved in distilled water.. 0.02 gram of hydroxyl-

13.3% and 22.2% ‘of sodium silicate' was added respec-

tively to the two solutions. Accordmgly, the compositions
contained 0.77% . and 0.73% .. respectively, . of -hydroxly-
A strip. of German' silver -metal

"“immersed in-e4ach of the solutions had a tarmsh gradlng of

35
.. anionic non-soap detergent-are Examples Nos. 22, 22A,

blending the components. thereof in-an aqueous: soluuon n
or slurry and then diving - the’ resultmg mixture in a -

spray ‘or drum dryer-at elevated temperatures. “The hy-

_droxylamine salt may be added to. solutions of the heat-.

“dried detergent compositions’ containing a polyphosphate
““and silicaté or may be: added in the powdered state to
heat-dried polyphosphate detergent compositions contain-
ing a silicate and have excellent inhibiting qualmes
‘was found, however, that the inhibiting propertles of a
“hydroxylamine salt were almost ‘completely ‘lost if the
hydroxylamine salt is”added to the crutcher slurry and
the slurry subsequently ‘drum: dried.

Tltustrative examples  of .the polyphosphate- detergent
compositions of this invéntion and the synergistic
inhibiting action’ of ‘a. hydroxylamine sait and an’alkali
" metal silicate upon such' composmons are set forth below.

In Examples 15 and 16 the compositions conswted,‘ of -

"a polyphosphate, a hydroxylamine salt, and ‘a
Examples 15. and 16 -

2 25 grams of pentasodium tnpolyphosphate and 2 25

erams of tetrasodium pyrophosphate were: dissolved re-
* spectively in two portions of distilled water; 0.01 grams
- of hydroxylamine hydroehlonde i.-e., 0.4%, and 13.3%

were - added to each of .the-solutions, and each of-the
_solutions was then diluted:to one quart. A’ strip of Ger-
“man silver metal immersed:thérein had a tarnish grading
of 2, barely noticeable tarnish; for the pentasodlum tri-
polyphosphate solution and a-grading of 3, slight tarnish,
for the tetrasodium pyrophosphate solutlon This con-

stituted a considerable 1mprovernent over'the. comparable'

compositions shown in Examples 1 through 6. and 13and
14.wherein either a water-soluble hydroxylam1 salt or

an alkali metal stllcate respectively was added to a poly- =

phosphate.

Further eXamples showing how the. synerglstlc tarnish
inhibitors minimize the formation of tarnish:upon copper.

and copper and nickel alloys.by pol’){phcspllate composi-

It

40-

45

sh. 50

3 indicating slight tarnish.

* Ilustrative examples showing:the synerglstw tarmshmg
action.of a-hydroxlyamine salt.and an.alkali metal silicate -
upon' a composition. containing a polyphosphate and an

23 and 23A wherein the concentrations are given:in- grams

per liter and wherein the compositions were evaluated by

the. test procedure. descnbed above
Examples 22 22A 23 and 23A

Bxample No_ oo asin 22 |i2a| 23 |234
Soditim Dodeeylbenzenesulfonate__ 0 9| 007 0.9
" Pentasodium Tripolyphosphate. 2.25 Ll _il.lill
.. Tetrasodium Pyrophosphate ... .. _c|iiiiesfesaea- 2:25.:2.25 .
. Hydroxylamine Hydrochlorld 0.027 [ o . 0.02
Sodium- Silicate 2._.._... SRR 34-.0.8 [ 03] 0.3
Tarnish Grading.........i.._.___« Ceeiiefgifen 6000 200 8 3
1 Percent inhibitor, total weight basis._».__|- .. .._ 0.6t ot 0.6
2 Pércent mh1b1tor, phosphate basis...ooo.o.. 13.3 13 8 [13.31 133

- 160
- of sodium silicate. based on’ the Welght of polyphosphatev -
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In Examples .22 and 23 hydroxylamme hydrochlonde, -

.= one of the synergistic tarnish inhibitors, Was omitted from "
T .55 :
. = and 23A. A noticeable improvement in the tarnish form-

the compositions while it was included in Examples 22A

ing properties of the compositions is apparent in Examples
22A and 23A wherein the synergistic tarmsh 1nh1b1tors
were included in the ‘compositions. ©:= -

The remaining examples make: use .of - the followmc,;

- two drum-dried compositions -or modifications thereof- -as

described in the examples

Composition._-__‘._.;__..‘__.....___.;..__, ___________ g 4. Y
Sodium Dodecylbenyenesulionate-__..._-..;; _________ 18.0 18.0
. Tetrasodium Pyrophosphate____________ i _ . .._.... 45.0 {__..i .

- Pentasodium Tripolyphosphate.._ JR AU LI S 45.0.

Sodium Carbonate. ... ..ol -3.0 3.0
. 6.0 6.0
0.5 0.5
7.0 7.0
20.5 20,5
100.0-| --100.0
U Percent inhibitor, phosphate basis. .- ..l . "13.83] - 13.3

75




7
-7 The components' of the above compositions: are’ given
©-.in:percent by weight of the total composition.: - Both com-
:-positions . X ‘and .Y thus contain-one of .the synergistic
-..tarnish inhibitors, namely, sodium silicate, an alkali metal
" polyphosphate, an organic anionic non-soap detergent, and
supplemental organic and inorganic builders. x
. Examples 24 through:29 show that when at least. about
0.2% 'of: a .water-soluble :hydroxylamine ' salt based on
. the total weight of the.composition and at least about 13%
of an alkali metal silicate based on the. weight of the
- polyphosphate. are.added to.a detergent composition. con-
‘. tainingtetrasodium pyrophosphate ‘and an -anionic non-
"soap-detergent plus- organic- and inorganic supplemental
- builders that the formation of tarnish upon German silver
.- 'is greatly reduced. S R LA e
S .Examples 24-29

Six 5.0 gram portions. of Composition X were dissolved
" “separately . in ‘one liter ‘of ‘distilled water and hydroxyl-
" amine hydrochloride added thereto at the concentrations
indicated below. . The tarnish- grading of. the German
silver metal strips-is-also indicated. . R

ExampleNoo.. .|| % | ’ 28]29

Percent Hydroxylamine hydro: BN

. _chloride, total weight' basis_.._.[ 0| 61| 0.2 0.4 L3 8
Tarnish grade. ... _.0 ool [0 06 LE 3] 2 1 1

The following Examples 30 through i35 show that at
least about 0.2% - ‘of a water-solubl¢ hydroxylamine salt
based on the total weight of the composition and at least
about'13% of an alkali metal silicate based on the weight
of polyphosphate when added to a detergent composition
containing a different polyphosphate from ‘that used.in
. - Examples: 2429, that 'is, pentasodium ‘tripolyphosphate,

and an anionic non-soap detergent:plus inorganic-and or-
ganic supplemental: ‘builders - that.-the. composition  had
_improved tarnish-formation properties.

Examples 30-35

Suixl‘S.O gram portions:of Composition Y ‘were dissolved

in one liter of distilled water and hydroxylamine hydro- *
-, chloride was added at the concentrations indicated below.

The tarnish grading - of strips of German'silver metal in-
serted in‘each of the solutions is also set forth.

"Example No.:.__._"..._ .0 a0 a1 | 32 | 33 ) 34 | 85
Percent Hydroxylamﬁlé hydro; . .
*‘chloride, total welght basis__. 04-01170.21 0.4 417 8
Tarnish grading.._ - .. . . 5 . f 3 2 8

;. Examples :36-39. show -that the synergistic tarnish in-
hibitors are effective:in.compositions containing still other
-alkali’ metal ‘polyphosphates,-namely, sodium hexameta-

+ . phosphate and hexasodium tétrapolyphosphate.

Examples 36-39

Sodium hexametaphosphate and hexasodium tetrapoly-
phosphate both tarnished German silver to grade 6 when
these polyphosphates were substitited .for the tetrasodium
pyrophosphate in 5.0 gram portions of Composition : X.
The tarnish was:-reduced to grade 1 with 0.4% hydroxyl-
amine -hydrochloride, ‘total ‘weight basis,” added thereto

when the polyphosphate; was sodium hexametaphosphate i

and to grade 2 when the polyphosphate was hexasodium

tetrapolyphosphate. ERTI HE o
Examples 40 and 40A show ‘that the synergistic tarnish

inhibitors are effective in defergent compositions contain-

ing an organic cationic-non-soap detergent.

2,829,108
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- Examples 40 and 404

) The. lauric ester of N-(beta-hydroxyethyl)-alpha-

10

“(chloropyridinium) - acetamide was substituted for sodi-
um dodecylbenzenesulfonate in two 5.0 gram portions
of Composition X." 4% of hydroxylamine hydrochloride
based on the total weight of the composition was added
to one portion of the composition. : A strip of German
silver metal was tarnished to grade 6 by the composi-
tion which contained the alkali metal silicate. but which
did not contain a hydroxylamine salt whereas a strip of
German silver metal was tarnished only to grade 2 when

- immersed in a solution of the composition' which con-

20

“tained the synergistic tarnish inhibitors. ) .
-« -Examples-41 and 41A show that the synergistic ta.r{ush
" inhibitors -are effective in -polyphosphate compositions

containing an organic nonionic non-soap detergent.
i .. . Examples 41 and 414
" “When 4% of hydroxylamine hvdrochloride based on

the total weight of the composition was added to a 5.0
gram portion of Composition X wherein the organic non-

.ioni¢: non:soap . detergent, Pluronic L-64 [a compound

25

30.

35

having the-empirical formula
HO—(C;H,0),(C3H40)»(C.H,0) H

-prepared- by condensing ethylene oxide with a hydro-
.phobic. base formed by the condensation of propylene
oxide with propylene glycol where b 'is an integer se-
lected from the. group consisting of 26 to 30 and a plus
“b'is ‘an integer such that the molecule contains from 40%
to 50%: ethylene.oxidel, was substituted for the sodium
dodecylbenzenesulfonate, the composition tarnished Ger-
man silver, metal only to grade 3. A 5.0 gram portion
of the same, composition in the absence of hydroxylamine
hydrochloride tarnished German silver metal to grade 6.

When .other anionic non-soap detergents, namely, the

. sodium salt of N-palmitoyl-N-methyl taurine and sodium-

40

GO

i
o

~Composition X fo- which was added

3-dodecyloxy-2-hydroxypropane sulfonate, were . substi-
tuted for the sodium dodecylbenzenesulfonate in Compo-

“sition- X, both' compositions tarnished German silver

metal to grade' 6. The tarnish was reduced to grade 3
in both instances when 0.4% hydroxylamine hydrochloride
(total .weight basis) was included in thé formula,

‘That "the - syngeristic tarnish inhibitors are also effec-
tive in hard water is shown by the following Example
42; :

Example 42 ‘

SA50 gram portion of Composition X tarnished Ger-
man silver ‘metal to grade 6 in water of 180 p. p. m.
hardness without the presence of hydroxylamine hydro-

“chloride while .a strip’ of ‘German- silver metal was tar-
* nished only to grade 3 when 0.4% of hydroxylamine hy-
“drochloride,. total weight basis, was. added to a 5.0 gram

portion -of ‘Composition' X in water having a hardness
of 180 p.p. m. .-

. -As: noted above, the hydroxylamine salt may be added
In a powdered state to the heat-dried polyphosphate de-
tergent compositions containing an alkali metal silicate.

This is illustrated in Example 43.

" Example 43

To 10 grams of Composition X were added 0.04
grams of powdered hydroxylamine hydrochloride, i. e.,
0.4%. hydroxylamine hydrochloride based on ‘the total
weight of the composition. - The two powders were thor-
oughly mixed: and 5 grams removed and tested for tar-
nishing: tendencies.” A grade 3 rating was obtained, indi-
cating satisfactory tarnish inhibition.

« The effectiveness of the synergistic tarnish inhibitors
mt inhibiting tarnish formation by polyphosphate compo-
sitions on metals other than German silver was tested by
the -procedure given: above using a 5 gram portion. of

, : v 0.5% of hydroxyl-
aming hydrochloride based on the total weight of the
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composition. The results of these tests are presented be- 5. A detergent composition as set forth in claim 1
low in Table 1. , ‘ wherein the alkali metal metasilicate is sodium metasili-
TABLE 1 cate. :
- - - 6. A detergent composition consisting essenhally of
Metal or Alloy Tarnish § from about 5% to about 50% of an alkali metal poly-
Grading phosphate which in aqueous solution tarnishes copper

and copper and nickel alloys, from about 5% to about

ggﬁ; égllﬁf’cgglcgglfg; %Ifliﬁﬁ)an 5 copper)--.:::: ________ ‘1‘ 40% of an organic non-soap detergen.t, from. about 0.2%
CODDET - e o - 4 to about 12% of a water-soluble inorganic hydroxyl-
Monel (siioy of Rlékel, copper, manganeso and iron) . ... ! jo amine salt, and from about 13% to about 35% of an
alkali metal metasilicate based on the weight of -poly-
The test data indicates that the synergistic tarnish in- phosphate; the amounts of said hydroxylamine salt and
hibitors when used in polyphosphate compositions are metasilicate being sufficient to inhibit such tarnishing.
effective against the tarnishing of copper and copper and 7. A detergent composition as set forth in claim 6
nickel alloys, such as coinage ‘nickel, copper and Monel. ;5 wherein the alkali metal polyphosphate is pentasodium
The synerglsnc tarnish inhibitors are less effective when tripolyphosphate.
used in the cleaning of copper and are ineffective when 8. A detergent composition as set forth in claim 6
used in the cleaning of brass which is an alloy of copper wherein the alkali metal polyphosphate is tetrasodium
and zinc. pyrophosphate.
The effectiveness of the synergistic tarnish inhibitors ¢q "9, A detergent composition as set forth in claim 6
- with liquid polyphosphate detergent compositions is wherein the water-soluble inorganic hydroxylamine salt’
clearly illustrated in Examples 44-47. _ is hydroxylamine hydrochloride.
Examples 44-47 10. A detergent composition as set forth in claim 6

. . . o wherein the alkali metal metasilicate is sodium meta-
Four 5 gram portions of the following liquid deter- o+ gilicate.

gent composition were dissolved separately in one liter 11. A detergent composition as set forth in cleim 6
of distilled water and hydroxylamine hydrochloride add- " wherein the o‘;"ganic non-soap detergent is an organic
ed thereto at the concentrations indicated below. The anionic non-soap detergent.
garnish grading of stg‘ips o_f German silver metal inserted - 12. A detergent composition as set forth in claim 6
in each of the solutions is also set forth. 30 wherein the organic non-soap detergent is an organic
cationic non-soap detergent.
Composition Percgnltltby 13, A detergent composition as set forth in claim 6
bk wherein the organic non-soap detergent is an organic
nonionic non-soap detergent.
ES&?&%“S’%&%@%&%?ﬁ?:&“”““"“‘" """"""" N ; 1?:8 35 14. A detergent composition as set forth in claim 11
i:}iﬁg gggﬁg’gﬁggﬂge ----------- - HH wherein the organic anionic non-soap detergent is sodium
Tetrapotassium Pyrophosphate 2.0 dodecylbenzenesulfonate.
vs‘?gp‘;m Silicate ! - &9 15.' A detergent composition as set forth in claim 12
""" — wherein the organic cationic non-soap detergent is the
Total 100.0 44 lauric ester of N-(beta—hydroxyethyl)-alpha-(chloropyri—
- dinium) acetamide.
1 Percent Inhibltor, phosphate basis, 35. 16. A detergent composition as set forth in claim 13
; wherein the organic nonionic non-soap detergent is a
Example No 4 ) 46 46 &7 compound having the empirical formula
' 45
che?ggtlﬁggxylamme hydrochloride, total ol 0zl oel 26 HO—(C;H,0),(CsHg0)5(CoH40) H
Tarnish grade . ee oo ccvemmmccecmceecceaninenn 6 3 3 2 .
prepared by condensing ethylene oxide with a hydro-

phobic base formed by the condensation of propylene
oxide with propylene glycol where b is an integer selected
from the group consisting of 26 to 30 and a plus ¢ is an
integer such that the molecule contains from 40%. to
50% of ethylene oxide.

17. A detergent composition consisting essentially of
an alkali metal tripolyphosphate which in aqueous solu-
tion tarnishes copper and copper and nickel alloys, from
about 0.2% to about 12% of a water-soluble inorganic
hydroxylamine salt, and from about 9% to about 35%
of an alkali metal metasilicate based on the weight of
tripolyphosphate; the amounts of said hydroxylamine
salt and metasilicate being sufficient to inhibit such tar-

Many modifications and variations may be made in
the invention herein set forth without departing from 50
the spirit thereof, and ‘only such limitations of the inven-
tion should be imposed as are indicated by the scope of
the appended claims,

We claim:

1. A detergent composition consisting essentially of an 55
alkali metal polyphosphate which in aqueous solution
tarnishes copper and copper and nickel alloys, from about
0.2% to about 12% of a water-soluble inorganic hy-
droxylamine salt, and from about 13% to about 35%
of an alkali metal metasilicate based on the weight of 60
polyphosphate; the amounts of said hydroxylamine salt

and metasilicate being sufficient to inhibit such tarnish- nishing.
ing. : . et .

2. A detergent composition as set forth in claim 1- * References Cited in the file of this patent
wherein the alkali metal polyphosphate is pentasodium 65 UMNITED STATES PATENTS
tripolyphosphate. . o 1,912,175  Blough coceemomeees May 30, 1933

3. A detergent composition as set forth in claim 1 2,522,446  HAITIS wocmccocm e Sept. 12, 1950
wherein the alkali metal polyphosphate is tetrasodium 2,731,420 SYIVESter —voecmemimnem Jan. 17, 1956
pyrophosphate. : :

4. A detergent composmon as set forth in claim 1 70 OTHER REFERENCES
wherein the water-soluble inorganic hydroxylamine salt Tler: Colloid Chem. of Silica and Silicates, 1955, pp.

is bydroxylamine hydrochloride. 28-30.



