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Fi ekd’of the Invention: - o The present invention relates to J

det ergent conpositions for washing hard surfaces and, nore
particularly, to detergent 10 conpositions for washing hard surfaces,

whi eh have excel | ent det ergency and excell ent foam producing ability,
mai nt'ai n their performance even after |ong-termstorage at | ow
tenperature_;g@@ggnggﬂljgggggg@gghands and ski n. 15 Discussion of the
Backgr ound: In recent years, concern for the safety of the
human Isody h RETERGENTS IQONMPOSTTION ROR|I WARHENG rBARD nSUREAGES| d of
detergent conpositions such as detergents for househol d use and for

kitchen use, which have nmany BACHGRQUND, QR EHE IRVENBION ontact with human

skin, various attenpts have been nmade to
Field of the Invention:

The preseht invention relates to detergent compositions
for washing hard surfaces and, more particularly, to detergent
10  compositions for washing hard surfaces, which have excellent
detergency and excellent foam producing ability, maintain
their performance even after long-term storage at low

temperatures, and are mild to the hands and skin.

15 Discussion of the Background:

In recent yéars, concern for the safety of the human body
has increasingly risen, and therefore, in the.field of
detergent compositions such as detergents for household use
and for kitchen use, which have many chances to come into

20 contact with human skin, various attempts have been made to
make them milder to the skin. In one attempt, the pH of
detergent compositions is adjusted to 5-6 (weakly acidic),
which is close to the pH of human skin, to make the action of
the detergent compositions mild to skin. In another attempt,

25 components which are pdééibly least irritating to the skin are
used as a main component of the detergent base. As such
components which are mild to the skin, amino acid type
surfactants and alkyl phosphate type surfactants' have 'been

proposed (Japanese patentwpubllcatlons (kokoku) Nos. SHO
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:qake'then1nilder to the skin. In one attenpt, the pH of det er gent
*eonpésitionsts adjusted to 5-6 (weakly acidic), which is close to
the PpH of human skin, to nake the action of t he det ergent
compositions mld to skin. In another attenpt, 25 conponents which are
possi.bly least irritating to the skin ares_ used as a mai n conponent
of >t he detergent base. As such conponents which are mld to the
skin, ami nggagptlabypsHO 51-42802BaCkAD 520033 laya BiMes Bisata t1ppe
surfactants have been proposed (Japanese patent publications
(kokoku) Nay¥th&tlh these surfactants are less irritating, they?have
50-40125, SHO 51-426023, SHO 55-9033 and SHO 58-27319). Al t hough

t hese surfdrawhaekar énl sbati theyationgott hayehsud £ icientd detiergendyn arnidat
they do not have sufficient detergency and f oam producing ability and
are not st&PpB Brofvfingnpbidifyednd 3re not stablen@itodaw Fempexatures.

al kyl benzenesul f onat es ,and _sodi um Eélethoxysulfates have been

] al
wi del § used as SOR¥PRtiSRAdA¥nt SCdium glkvibenzenesulignates aode
but they agiﬁyggggogysulfates have been widely used as a main component -

due to their excellent detergency, but they also have a
drawback of causing rough skin of the hands, due to their
strong degreasing power.

10 To overcome the above-mentioned drawbacks, auxiliary
surfactants such as tertiary amine oxides and higher fafty
acid diethanclamides are incorporated along with the above-
mentioned main detergent components to increase their
performances and make their affect on the skin milder.

15 The affect of various detergent compositions on the skin
has, therefore, become milder as compared to conventional
ones, but such detergent compositions have not yet reached the
level of satisfaction.

Accordingly, there remains a need for detergent

20 compositions for washing hard surfaces, which have excellent
detergency and excellent foam producing ability, maintain
their performance even after long-term storage at low

temperatures, and are mild to the hands and skin.

25 SUMMARY OF THE INVENTION

Accordingly, it is one object of the present invention to
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provide novel detergent Eomposiiioné for washing hard
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‘Sramback of causing rough skin of the hands, due to their strong
egréa5|ng power. 10 To overcone the above- nenti oned drawbacks,
auxiliary surfactants such as tertiary am ne oxides and higher fatty
aci d di et hanol ani des are i ncorporated along with the above- ment i oned
i n.det ergent conponents to increase their performances and nake
thei,r affect on the skin mlder. 15 The affect of various detergent
conposi ti opgrPAcbEe skin has, therefore, becone nilder as conpared to
conventi onal ones, but such detergent conpositions have not yet

reached the It isvehothepabbjbaet bENthe present iAventdongits pritkfidie
remains a need for detergent 20 conpositions for washing hard surfaces,
whi ch havedekerféntt compositidonsgwhighahdvex egkkedlentodetergdmayng ability,
mai nt ai n their performance even after |long-term storage at |ow

t enper atures, aftl &seanptheroobliechandsthedpriesent inygntion to provide
SUWWARY OF THE | NVENTI ON Accordingly, it is one object of the
preseht i ndekergantocompositippsi Whighy exbdbid: gxeeldemtofioamopradicing

washi ng hard err
shing ablllty. - [ ]

It is another object of the present invention to provide
detergent compositions which maintain their performance even
after long-term storage at low temperatures.

10 It is anofher object of the present invention to provide
detergent compositions which are mild to the hands and skin.

These and other objects, which will become apparent
during the following detailed description, have been achieved
by the inventors’ discovery that detergent compositions for

15 washing hard surfaces which comprise a specified amphoteric
surfactant of the amidobetaine type, a nonionic surfactant, a
water-soluble solvent and water, each in specified amounts
respectively, and which have a pH of not less than 6.1,
exhibit excellent detergency and foam producing ability,

20 maintain their performance even after long-term storage at low
temperature, and are mild to the skin and hands.

Acqordingly, the present invention provides detergent
compositions for hard surfaces which have a pH of not less
than 6.1, and which comprise 0.1 to 30% by weight of the

25 following component (a), 0.1 to 30% by weight of the following
component (b), 0.1 to 50% by weight of the'following component

(c) and water (d):

-
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3 surf aces. It is another object of the present

anehﬁlon to provide det ergent conpositions which have excell ent
debergency It is another object of the present invention to
provide 5 det ergent conpositions which exhibit excellent foam
pr oduci ng ability. It dgs. anot her object of the present
I nvention to provide det ergent conpositions which maintain their
performance eveRa) an a&%h%dﬂ@ﬁ@ﬁ@dﬁ@gﬁf admidopdtaiee atypes. 10
It is another object of the present invention to provide det er gent
conposi tions whi ch agepfesénted by thelfomshlskifL) or (2): These and
ot her objects, which wll becone apparent during the foll ow ng
detail ed description, have been achi eved by the inventors' discovery
t hat detergent confositions fRfr 15 washi ng hard surfaces which conprise
a spebified anphotéric |§urfactant of the am dobetaine type, a
noni oni ¢ surfac?aﬁ?"lra'(CHz*‘l‘;'*CH 2+a—C00 (1)
H R®
10
i i
|
s R -c-xT—{ CH,}—NY{CH,+ P—-cI:H—( crqz-)q—-sos9 (2)
H R X
wherein R' is a linear or branched alkyl or alkenyl group
leaving 6 to 22 carbon atoms, R? and R® may be the same or
20 different from each other and each represents an alkyl group
having 1 to 5 carbon atoms, which may be substituted by a
hydroxyl group, X is a hydrogen atom or a hydroxyl group, m is
an integer of 0 to 5, n is an integér of not less than 1, p
and g independently represent an integer whose sum is not less
25 than 0 and not more than 4;
(b) a nonionic surfactant; and
(c) a water-soluble solvent.
The detergent compositions for washing hard surfaces
according to the present invention have excellent detergency
30 and excellent foam producing ability, maintain their

performance even after a long~term storage at low
temperatures, and are mild to the hands and skin. Therefore,
they are suitable for household use-and other uses for

bathrooms, kitchen utensils, dish washing and the like.
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ter-sol ubl e solvent and water, each in specified anounts

Tespéctlvely and whi ch have a pH of not less than 6.1, = - exhi bi t
excel’l ent detergency and foam producing ability, 20 mai ntain their
performance even after long-termstorage at low tenperature, and are
mld.to the skin and hands. Acgordi ngly, the present invention
proevj des detergent conp03|t|ons for har d surfaces mhlch have a pH of
not | ess ETAL IR LR ' [N

25 fol |l ow ng conponent (a) 0 1to 30@6by melght of the follomnng
component (b), Frbm d:!w%igwmxghtobfdemrgencnmn@ tmﬂpomm@ucmg (c)
wat er (d): Accordingly,
the presentaRidigiti & FfoFhGeSoxrmdas Jant and (%)oﬁ%éﬁbc r&presenty e

surfaces having .a of not |ess t o risin
amlﬁ%be ;1ne-type amphoteric sur?actant (a) to be &Eed in the

5 present invention is preferably an alkyl group having 10 to 16
carbon atoms. For the same reason, it is preferable that each
of R and R® is a methyl group, an ethyl group or a
hydroxyethyl group, m is 2 or 3, and n, p and q are
independently 1.

10 Examples of the component (a) include alkylamidepropyl-
N,N~dimethylacetic acid betaine, alkylamidepropyl-N,N-
dimethyl~2~-hydroxypropylsulfobetaine and alkylamidepropyl-
N,N~dimethylpropylsulfobetaine. Among then,
lauramidepropyl-N,N-dimethylacetic acid betaine,

15 myristamidepropyl-N,N-dimethylacetic acid betaine,
cocamideamidepropyl-N,N-dimethylacetic acid betaine and the
like are particularly preferable in terms of detergency, foam
producing ability and rinsing property.

In the present invention, the above-mentioned

20 amidobetaine-type amphote;}g surfactants (a) can be used
singly or in combination of two or more. They are
incorporated in amounﬁs of 0.1-30% by weight (hereinafter
simply indicated by "%"), preferably 0.5-25%, more preferably
1-20% based on the total weight of the composition. When the

25 amount of surfactant (a) is less than 0.1%, sufficient
detergency cannot be obtained. On the other hand, amounts

exceeding 30% are not economical, because the effects of the



9 - (a) 0.1 to 30%by weight of an am debetaine anphoteric

Surfdctant represented by the fornula (1) or (2): [err]

wheréin Rlerr] is a linear or branched al kyl or alkenyl group havi ng 6
to 22 carbon atons, Rlerr] and R err] may be the sanme or di fferent
from.each other and each represents an aldge 20 group having 1 to 5
carhon atons, which my be substituted by a hydroxyl group, Xis a
hydr ogen ateapheteric sarfadtant (@)owre aturmtdeditaygkrcaindt tive SenHahSedn
i nteger of not less than 1, p ahd q independently represent an integer

whose sum mmynaoriesss than 0 and not 25 nore than 4;

No particular limitation is imposed on nonionic
surfactant (b) which is used in the present invention.

5 Preferable examples of the nonionic surfactant (b) are one or
more members selected from the group consisting of
polyoxyethylene alkyl- or alkenyl- ethers, polyoxyethylene
alkylphenyl ethers, polyoxypropylene alkyl- or alkenyl-
ethers, polyoxybutylene alkyl- or alkenyl- ethers, mixtures of

10 nonionic surfactahts containing an alkylene oxide—added'alkyl
or alkenyl group, sucrose fatty acid esters, aliphatic
alkanolamides, aliphatic glycerol monoesters, amine oxides,
surfactants of ethylene oxide condensed-type and
alkylglycosides. |

15 Specific examples of the component (b) include the
following components (1) to (11):

(1) Polyoxyethylene alkyl- or alkenyl- ethers which.have
an alkyl or alkenyl group having 10 to 20 carbon atoms on
average, and have 1 to 30 moles on average of ethylene oxide

20 added thereto.

(2) Polyoxyethylene alkylphenyl ethers which have an
alkyl group having 6 to 12 carbon atoms on average, and have 1
to 25 moles on average of ethylene oxide added thereto.

(3) Polyoxypropylene alkyl- or alkenyl- ethers which

25 have an alkyl or alkenyl group having 10 to 20 carbon atoms on
average, and have 1 to 20 moles on average of propylene oxide

added thereto.



(

bp) 0.1 to 30% by wei ght of a nonionic surfactant;

ﬁé -, and (c) 0.1 to 50% by 'wei ght of a water-sol ubl e sol vent
that,is selfected fromthe conpounds represented by the foll ow ng
formula (4) to (7).: 5 [err] 10 [err] wherein

R[e.rril and Rlerr] may be the sane or different from each

’ (4) Polyoxybutylene alkyl- or alkenyl ethers which have
.an alkyl or alkenyl group having 10 to 20 carbon atoms on
average, and have 1 to 20 moles on average of butylene oxide
added thereto.

5 (5) Mixtures of nonionic surfactants which'have an alkyl
group or an alkenyl group, and have ethylene oxide and
propylene oxide added thereto (molar ratio: 0.1:9.9 to
9.9:0.1), or ethylene oxide and butylene oxide added thereto
(molar ratio: 0.1:9.9 to 9.9:0.1), with the average number of

10 carbon atoms of the alkyl or alkenyl group being from 10 to 20
and the number of moles of added alkylene oxide being from 1
to 30 on average per molecule.

(6) Sucrose fatty acid esters which have an aliphatic
moiety having 10 to 20 carbon atoms.

15 (7) Aliphatic alkanolamides which have an aliphatic
moiety having 10 to 20 carbon atoms (amide of mono- or di-C, -
alkanolamine and a C,; . ,~fatty acid). |

(8) Aliphatic glycerol monoesters which have an
aliphatic moiety having 10 to 20 carbon atoms.

20 | (9) Amine oxides such as alkyl- or alkenyl- amine oxides
having a linear or branchéd alkyi or alkenyl group having 1 to
24 carbon atoms.

(10) Nonionic surfactant "Pluronic"* (trademark) obtained
by condensing ethylene oxide.

25 (11) Alkylglycosides such as those represented by
formula (3): o

R"(ORS)KGY (3)



15 gther,'and each independently represents an al kyl group having 1 to

. ® carbon atons; [err] wherein R err] represents an al kyl
groyp having 1 to 6 carbon atonms; and 25 [err]
4b
s ! . ) -8-

-

wherein R* represents an alkyl group having 8 to 18 carbon
atoms, R’ represents an alkylene group having 2 to 4 carbon
atoms and G represents a residue originated from a reducing
sugar having 5 to 6 carbon atoms; x stands for a plurality of
5 numbers whose average falls in the range of 0 to 5; and y
stands for a plurality of numbers whose average falls in the.
range of 1 to 5.
A detailed explanation of the alkylglycosides represented
by formula (3) will now be given. The average value of x in
10 formula (3) is from 0 to 5, and by changing this value within
this range, the water-solubility and crystal formation of the
detergent compositions for hard surfaces of the present
invention can be controlled. That is, greater values of x
indicate higher solubility of the composition and lower degree
15 of crystallization.l Preferable values for x are from 0 to 2,
and in particular, 0. Concerning y, if the average value of y
is greater than 1, namely, the hydrophilic group contains a
saccﬁaride chain of di- or higher saccharides, it is possible
that the saccharide chain bonding may be 1~2, 1-3, 1-4, 1-6,
20 and further, alpha- and beta- pyranoside bonding or furanoside
bonding, and arbitrary mixtures of them may be present. The
average value of y in formula (3) is from 1 to 5, and
preferably, from 1 to 1.5, and more preferably from 1.1 to
1.4. Measurement of y may be performed according to a proton
25 NMR method. |
From the viewpoint of solubility and detergency, R* of the

formula (3) is preferably an alkyl group having 10 to 14



whergin Rlerr] represents a hydrocarbon group having 4 to 12 car bon

%tonﬁ. The detergent conpositions for washing hard surfaces 5
actQrding to the present invention have excellent det ergency and
excel l ent foam producing ability, maintain their perfornmance even
afterr a long-term storage at | ow teageratures, and are mld to the
hahds and ski n. Therefore, they are suitable for household use and
other 10 c#gpénfatohat hr parthelsi,t Rhedsuppasetablgi ah aarplageagtoup the
li ke. - b- DETAI LED
DESCRI PTI (ha@EngHE PEBEBERREDOBVBEDMEENTSview of watelr-camlubd hitawwpoiTHe of
det ergency and foam produci ng ability, Rlerr] of the fornulae (1) and

(2) which stpuetune pfieG variesndepending ony fhe@iantdnge mahaialanused)

to be used inthe 5 present invention is preferably an al kyl_ group
havi ng 10 pamedy, a monosaccharide or a di- or higher saccharide.

S Examples of G include glucose, fructose, galactose, xylose,
mannose, lyxose, arabinose.and their mixtures as
monosaccharides, and maltose, xylobiose, isomaltose,
cellobiose, gentiobiose, lactose, nigerose, turanose,
raffinose, gentianose, melezitose and their mixtures as di- or

10 higher saccharides. Of these, preferable starting materials
are glucose and fructose among monosaccharides, and maltose
and sucrose among di- or higher saccharides in view of
availability and cost. In particular, glucose is preferred
because it is easily obtained.

15 Of these nonionic surfactants, aliphatic alkanolamides,
alkylglycosides and amine oxides are particularly preferred
from the viewpoint of stability of the detergent compositions
at low temperatures.

The above-described nonionic surfactants (b) may be used

20 singly or in combination of two or more. They are
incorporated in amounts from 0.1 to 30%, preferably from 0.5
to 10%, based on the total weight of the composition. When
the amount is less than 0.1%, deterioration of properties
which may be caused during a long-term storage of the

25 compositions at low temperatures will scarcely be inhibited.
On the other hand, amounts exceeding 40% are undesirable,

because the rinsing ability will be lowered.



;carbon atons. -For the. same reason, it is preferable that each of
R[err] and Rlerr] is a nmethyl group, an ethyl group or a hydr oxyet hyl
groyp, mis 2 or 3, and n, p and q are i ndepéendently 1. 10
Exanpl es of the conponent (a) include al kyl am depropyl -

N, N- di net hyl acetic acid betaine, alkylaruadepropyl-N,

di‘ret hyl - 2- hydr oxypr opyl sul f obet ai ne and al kyl anm depr opyl -

N, N- di net hyl pr ojy Ipaxttf iohetaar neimivation his) imposed on component (c),

| aur am depropyl - N, N-di net hyl aceti c acid betaine, 15
nyrlstam<ﬂaﬁﬂnnﬁah¢h¢Qh vﬁn%%et|Bre§¢uabb@aﬁm%mples 1nc1ude the
cocam deam depropyl - N, N-di net h acetlc aci d betai pe anf |i ke are
partlcuIaﬂ%ﬂ&ﬂqﬁggeﬂﬁR???FQQﬁ%Ebﬁf theEpLbaeing s toppulae (AerBUéVHg
ability and rinsing property. In the present invention, the
above;nentioned 20 am do ﬁtalne type anphoteric surfactants (a) can be
used singly or in co |hat|on of two or nore. They are

i ncorporated i wei ght (hereinafter si npl
i ndi cated by " (r‘?‘ %Fe?o_?abl y]%? E%//o nore preferably 1-20% bag&i
on the total melght of the conposition. Wien the 25 anmount of surfactant

E ﬁ)e io‘fhlefs‘ﬁé%@{% %‘llj‘rl]ﬁ%ss QUid3 @iz linear Gt hgfithed AMNGF1 beyr Gbidmetd. On
group, a phenyl group or a benzyl group, r and s each
independently represents an integer of 0 to 4 and the sum of r
and s is not less then 1 and not more than 4, with the proviso
that the ethylene oxide groups and the propylene oxide groups

15 to be added are arbitrarily positioned in cases where the
product r x s is not equal to 0.
Specific examples of the solvents represented by formula
(4) include diethylene glycol monobutylether, propylene glycol
monobutylether, dipropylene glycol monobutylether,
20 di-(propylene ethylene glycol)monobutylether, phenylglycel,

phenyldiglycol, benzylglycol-and_benzyldiglycol.

| N— g8
_ (5}
25
' g
wherein R’ and R® may be the same or different from each other,
and each independently represents an alkyl group having 1 to 6
carbon atoms. .
30 " Specific examples of preferable water-soluble solvents

.\\
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exceedlng 30% are not econom cal, because the effects of the

anphoteric surfactant (a) are saturated and cannot be enhanced
any ,nore. No particul ar limitation i s inmposed on noni onic
surf act ant (b) which is used:in the present invention. 5 Preferabl e
exanmpl es of the nonionic-surfactant (b)-ane one or nore nmenbers
sefected fromthe group consisting of pol yoxyet hyl ene al kyl - or

al kenyl - sepresented by doryivdiee (5) include pheindimethy k-2 pol yoxypr opyl ene
al kyl - or al kenyl - et hers, pol yoxybutyl| ene aIkyI- or al kenyl - ethers,
m xt ures @midaFoligimans @nslrkandigehybmninmidarehiding®ene oxi de- added
al kyl or al kenyl group, sucrose fatty acid esters, aliphatic

al kanol am des, aliphatigaglycerol nonoest ers, an ne oxides,

surf%ctants of ethyl eng“®xi de condensed-type and al kyl gl ycosi des.

15 Specific ﬁpal ﬁﬁﬂgﬁﬂfhe conmponent (b) ihclude t he (6)

CH,

10
wherein R® represents an alkyl group having 1 to 6 carbon

atoms.
Specific examples of preferable water-soluble solvents
represented by formula (6) include 3-methoxy-3-methylbutanol

15 and 3-ethoxy-3-methylbutanol.
HO—R''-0OH " (7)

wherein R represents a hydrocarbon group, preferably a linear
20 or branched alkylene or alkenylene group, having 4 to 12
carbon atoms.

Specific examples of preferable water-soluble solvents
represented by formula (7) include 3-methyl-1,3-butanediol,
2,2,4-trimethyl-1,3-pentanediol, 2-ethyl-1,3-hexanediol,

25 1,9~-nonanediol and 1,8—octanediq;.

The above-described watér-soluble solvents (c) may be
used singly or in combination of two or hore. They are
incorporated in amounts from 0.1 to 50%, preferably from 0.5
to '20%, and particularly preferably from 3 to 20%, based on

30 the total weight of the composition. Any amounts less than

0.1% result in a detergent composition of insufficient

© AN
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follomnng components (1) to (11):

(1) Pol yoxyet hyl ene al kyl -
alkenyl et hers whi ch have - an al kyl or al kenyl group having 10 to
car hon atons on average, and have 1 to 30 noles on average of
ethylene oxide 20 added thereto. (2) Pol yoxyet hyl ene
al kyl-phenyl ethers which have an Xyl group having 6 to 12 carbon

atons on average, and have 1

to 25 nol es on average of ethyl ene

oxi de addedetéegehoy. On the othe?) hRoldyoepmuomd encedddyig 5@% aldeenyl -
ethers which 25 have an al kyl or al kenyl group having 10 to 20 carbon
atons on undesivabdgebegauspaef theodid fisuddyoefaddrengdns. propyl ene

oxi de added thereto.
(4) . PoIyoxybutyFBﬁEh&FkyFDmBPn&PEeﬁﬁpreﬁﬁ&%?nMﬁﬁﬂPqﬁﬁﬁ¥ably iQﬁP?ﬂQ@ﬁt%ﬂ
IR EER TS S e Y SR
5 98%, especially 30 to 90% by weight, based on the total weight
of the composition.

It is particularly preferable that, besides the above-
described components (a), (b), (¢) and (d), metal ion
sequestering agents are contained as component (e) in the

10 compositions of the present invention for enhancing the
detergency.

No particulaf limitation is imposed on the metal ion
sequestering agents as long as they.are generally used in this
technical field, and examples of them include the following

15 compounds listed in (1) to (7) below:

(1) 2Alkali metal salts or alkanolamine salts of
phosphoric compounds such as orthophosphoric aciqd,
pyrophosphoric acid, tripolyphosphoric acid, metaphosphoric
acid, hexametaphosphoric acid and phytic acid.

20 (2) Alkali metal salts or alkanclamine salts of
phosphonic acids such as ethane-1,1-diphosphonic acid,
ethane-1,1,2-triphosphonic acid, ethane-i-hydroxy-1i,1-
diphosphonic acid, ethanehydroxy-1,1,2-triphosphonic acid,
ethane-1,2-dicarboxy-1,2-diphosphonic acid and

25 methanehydroxyphosphonic acid.

(3) Alkali metal salts or alkanolamine salts of

phosphonocarboxylic acids such as 2-phosphonobutane-1,2~

or
20

(0]



? . - (5) M xtures of nonionic surfactants which have an al kyl
group, or an al kenyl group, and have et hyl ene oxi de and pr opyl ene
oxide added thereto (nmolar ratio: 0.1:9.9 to 9.9:0.1), or ethylene
oxi de and butyl ene oxi de added thereto (rmolar ratio: 0.1:9.9 to
9.9:0.1), with the average nunber of 10-y3<arbon atons of the al kyl or
al Kenyl group being from10 to 20 and the nunber of noles of added
al kyl ene odidarbexyd ifoc @uill, 1l-phdsphithobutaRi-S pertridatd»rlic acid
(6) Sucrose fatty acid esters which have an aliphatic nmoi ety havi ng
10 to 20 candorlpharmethiydphosphongsticciMiipleatid. al kanol ami des whi ch have
an aliphatic noi ety having 10 to 20 carbon atons (am de of nono- or
-err]- (43| k 23R r#@té%d saltfserqy] Fikarjo¥amine ®Alhs of amino
(8) Al'i phati ¢ glycerol nonoesters which have an al i phatic noiety
havi ng 10 ta& 2‘% xRS AFRaTtiy acid, glutamio\acid AN ¥R as al kyl -

o Y ST Gl RS L Rl gl o o kens
Sur' 2CE ANt L O o AT U Lo e SUEETSL, Y1 e

oxi de.
iminodiacetic acid, ethylenediaminetetraacetic acid,

hydroxyethylenediamineacetic acid, diethylenetri-
aminepentaacetic acid; glycoletherdiaminetetraacetic aciqd,

10 hydroxyethyl1m1nod1acet1c acid, trlethylenetetramlnehexaacetlc
acid and djenkolic acia.

(6) Alkali metal salts or alkanolamine salts of organic
acids such as diglycolic acid, hydroxydisuccinic acid,
carboxymethyloxysuccinic acid, citric acid, lactic acid,

15 tartaric acid, 5xalic acid, malic acid, hydroxydisuccinic
acid, gluconic acid, carboxymethylsuccinic acid and
carboxymethyltartaric acid.

(7) Aminopoly(methylenephosphonic acid) and its alkali
metal salts or alkanolamine salts, and polyethylene-

20 polyaminepoly(methylenephosphonic acid) and its alkali metal
salts or alkanolamine salts.

In the context of the metal ion sequestering agent (e),
the preferred alkanol amine salts include mono-, di-, and tri-
C, ,~alkanolamine salts, particularly, salts of

25 lmonoethanolamine, diethanolamine, and triethanolamine.

' 0f these metal ion sequestering agents, especially

preferable examples include hydroxycarboxylic acids such as



25 (11) Al kyl gl ycosi des such as those represented by formul a

(3):. [err] : 10 .
Speci fic exanpl es of preferable water-sol uble solvents represented by
formula (5) include 1, 3-dinethyl-2- i m dazol i di none and

1, 3-di et hyl -2-im dazol i di none. 5 Spaei fic exanpl es of preferable

wat er - sol ubl e sol vents ~ represented by formula (6) include

3- met hoxy-@itric agist mndmahit anid3- cohgenged- phoaphpteansuch asio

Speci fic exanpl es of preferable water-soluble sol yvents - represented by

formul a (@yqqnhQﬁqu;#ﬁn¢g¢d&,gminocarboxylic acids such as

but anedi ol , 2, 2, 4-trj nefhyl -1, 3- ' ; oxiret
u aneI()étﬁyieneéigging%eéfgagggggnggkglé%deﬁggkoiygthylene'

diamineacetic acid, and alkali metal salts such as sodium
5 salts and potassium salts, ammonium salts and alkanolamine
salts of them, and water-soluble salts of then.

The metal ion sequestering agents (e) may be used singly 2
or in combination of two or more. They are incorporated in
amounts from 0.1 to 50%, preferably from 0.5 to 20%, and

10 particularly preferably from 3 to 20%, based on the totél
weight of the composition. 2amounts less than 0.1% result in a
detergent composition of insufficient detergency. On the
other hand, amounts-exceeding 50% are undesirable, because of
the difficulty of blending with other components.

i5 | Further, anionic surfactants and/or amphoteric
surfactants other than component (a) may be incorporated into
the compositions of the present invention as component
(f) for enhancing the detergency.

Examples of anionic surfactants which are useful as

20 component (f) include C, ., alkyibenzenesulfonic acid and its
salts, alkylene oxide ( 1 to 10 moles of C, ,—alkylene
oxide) added C,y,, alkyl- or alkenyl- ether sulfuric acid and
its salts, C,y,, olefinsulfonic acid and its salts, C,,,
alkane-sulfonic acid and its salts, saturated or unsatﬁrated

25 fatty acid or its salts, alkylene oxide ( 1 to 19 moles of
C,.,~alkylene oxide) added C,,.., alkyl- or alkenyl- ether

carboxylic acid and its salts and alpha-sulfo-C,, ,,-fatty acid



hexanedi ol , 1, 9-nonanedi ol and 1,8-octénedio]. The

wat er,- sol ubl e solvents (c) may be used singly or in conbi nation of two
or’nore. They are incorporated in anounts fromO0.1 to 50% preferably
fromO0.5 to 20% and 5 particularly preferably from3 to 20% based on

t he t'ot al wei ght of the conposition~isay anmounts |ess than 0.1%

resullit in a detergent conposition of insufficient.

- 10- and its splteys tandestéexsi oft tbases i nposed on conponent (c),

wat er - sol ubl e sol vents. Preferabl e exanples include the

Examples of counter ions of these anionic surfactants
include alkali metal ions such as sodium ion and potassium
ion, ammonium ion, and alkanolamines such as monoethanolamine,

S diethanolamine and triethanolamine.

A further explanation will be given on the saturated or
unsaturated fatty acids and their salts referred to as
component (f). They are fatty acids which have a linear or
branched alkyl or alkenyl group having 8 to 24 on average,

10 more preferably from 10 to 18 carbon atoms and their salts.
‘Specific examples are lauric acid, myristic acid, palmitic
acid, stearic acid, oleic acid, linoleic acid, coco acid, palm
kernel acid, beef tallow acid, "Emasol 871" and “"Emasol 875"
(both products of Emery Co.), both of which are methyl-

15 branched acids, and theéir water-soluble salts.

From the viewpoint of rinsing property and easiness of
blending, the most préferabie fatty acids and their salts are
saturated fatty acids having an alkyl chain having 12 to 16
carbon atoms, and their salts. Examples thereof include

20 linear or branched myristic acid and its salts. In
particular, the content of myristic acid in the entire fatty
acid composition_is preferably not less than 30%, and more
preferably not less than 60%.

Specific examples of amphoteric surfactants other than

25 component (a) include alkylcarbobetaine, alkylsulfobetaine,

alkylhydroxysulfobetaine, alkylamideamine-type betaine and

alkylimidazoline-type betaine.



eonpounds represented by the follow ng fornulae (4) to (7): 5

‘Terr] 10 wherein Rerr] is a C3to C8 linear or branched al kyl or
alkenyl group, a phenyl group or a benzyl group, r and s each

i ndependent |y represents an integer of 0.to 4 and the sumof r and
s is*not less than 1 and not nore than lemnth the provi so t hat

added are Of Fieas; AOPHBERFTG  EOERCERELE AT FREIY Bhamprel sitife,
I's not eqé@ﬁ %Qfgf Splfobetaine Fi?gckgkgggé%. dﬁiwokhkh%é?ﬂdfan ) or

repr esent or mu i NC IFene
nnnobutyleégﬁ propyl ene gl ycol nDnobuterther di propyl ene
gl ycol tylether, - 20 di - (propyl ene et hyl ene
gl ycol ) mronobut yl et her, phenyl gl ycol, phenyl di gl ycol , benzyl gl yco
and benzyl di gl ycol . [err]
5 r12
o
Rl _NZ- (CHy4¢—503°
l13
R (8)
10
r12  oH
11} ©
R**—N-—CH,CHCH,S03 (9)
133
15

wherein R11 represents an alkyl group having 8 to 22 carbon
atoms, R12 and r13 may be the same or different from each
other and each represents an alkyl group having 1 or 2 carbpn
20 atoms and t is an integer of 2 or 3. |
. In particular, fhe amphoteric surfactants represented by the
formula (8) wherein t is 2 or represented by the formula (9)

are most preferred.

25



swherein Rerr] and Rlerr] may be the sane or different fromeach other,
and each i ndependently represents an al Kyl group having 1 to 6

carpon atons. 30 Speci fi ¢ exanpl es of preferable water-sol uble
sol vent s : represented by fornmula (5) include 1, 3-dinethyl-2-
I m dazol i di none and 1, 3-di et hyl - 2-i m dazgt +di none. [err] 10
wierein R err] represents an al kyl group having 1 to 6 carbon at ons.

Speci fi ¢ exanp/The sfompastantsh| (£ naragdt -blugsd singlsnter in copkinatiemed by

formula (6) include 3-nethoxy-3-nethyl butanol 15  and
3- et hoxy- $EmdMQy (FUMATR- They are incorporated in amounts from 0.1 to

50%, and particularly preferably from 0.5 to 30%, based on the
total weight of the composition. Amounts exceeding 50% are
5 undesirable, because the balancing among various components
_for providing detergent compositions is hindered.
Further, when the above-mentioned saturated or
unsaturated fatty acids or their salts are used as components
(f), it is preferred that the proportion between the
10 amidebetaine~type amphoteric surfactants (a) and the saturated
or unsaturated fatty acids or their salts be from 20:1 to 1:1,
particularly, from 20:1 to 2:1, on é weight basis, in view of
detergency and rinsing ability.
In order to maintain the stability of the present
15 compositions, the detergent compositions of the present
invention may further contain amine compounds such as ammonia
and alkanolamine. Any of mono-, di- or trialkanclamines may
be used for this purpose, among which monoethanolamine and
diethanolamine are particularly preferred in view of
20 detergency and odor.
Alkanolamines are preferably incorporated into the
compositions of the present invention in amounts from 0.5 to
20%, more preferably from 1 to 10%, based on the total weight
of the composition. Amounts less than 0.5% result in
25 detergent compositions of insufficient stability, whereas
amounts exceeding 20% can no more-enhance the stabilizing

effect.



Jerr) (7) wherein R err] represents a hydrocarbon
group, preferably a linear 20 or branched al kyl ene or al kenyl ene group,

having 4 to 12 carbon at ons. Speci fic exanpl es of

pref erabl e wat er-sol ubl e sol vents represented by fornmula (7) include
3- et hyl - 1; 3- but anedi ol , 2,2,4-tr+ et hyl - 1, 3- pent anedi ol ,
2-ethyl -1, 3-hexanediol, 25 1,9-nonanediol and 1, 8-octanediol.

The above- descThieepreseat- seiterigentolcompces itdonsmcdre furthemsmhtdingl y or
in conmbination of two or nore. They are i ncorporated in anmounts from

0.1 to 50%werehdcabloysi sgeh0as ethanalo deweramlynRek iswehras ghihvleng| vy
from3 to 20% based on 30 t he total Wﬁgu of the conp05|t|on Any
amount s | 83¥cpRanand lovey pdiyddgnzene £ LRSS ti on of

i nsuffici

2_
detergenc%enéﬁ"FﬁQISPH@Fehéﬂﬁ Eﬁﬁﬂﬁﬂ%§“$Gﬂ9ﬁﬁ?mf%Kﬁb%ﬁ%?gllzer at low

5 temperatures. Moreover, the ligquid detergent compositions of
the present invention can contain smectite-type clay minerals
containing, as their main components, montmorillonite,
hectorite, vermiculite, attapulgite, sepiolite and.their
mixtures, acrylic homopolymer and copolymers such as sodium

10 polyacrylate, cross—linked polyacrylic acid and polyacrylic
alkylesters, polyvinyl alcohol, hydroxyethylcellulose,
carboxymethylcellulose, polyvinylpyrrolidone and maleic
anhydride polymers as a viscosity modifier. Furthermore, in
order to increase the value of articles, arbitrary components

15 such as perfumes, colorants, préservatives, antioxidants,
thickeners and the like may also be incorporated into the
compositions of the present inveption.

It is preferred that the pH of the detergent compositions
of the present invention be 6.1 or more. From the viewpoint

20 of detergency, a pH range from 6.5 to 8.5 is particularly
preferred. If the pH is lower than 6.1, the blendability of
components is not satisfactory, and when bleaching agents
containing chlorine happen to come into contact with the
composition, poisonous gas will be generated.

25 The detergent compositions of the present invention can
"be prepared into various agqueous solutions by blending

components (a), (b), (c) and (d), and if needed, components



Jndesi rabl e because of the difficulty of blending. ‘Fur t her,
conpgnent (d), water, is preferably incorporated into the
cofrpositions of the invention in anounts from10 to 5 98% especially
30 to 90% by wei ght, based on the total weight of the conposition.
It is particularly preferable that, besi¢dgs the above- descri bed
cohponents (a), (b), (c) and (d), netal i0on sequestering agents are

cont ai ned @9 ,coMOREd dther Marhitrady cofomests ] ofsoof the present
i nvention for enhancing the det er gency. No particul ar

limtation is iomeaedaatides et athe oinvention seilkshecome appatrent®sihong
as they are generally used in this - technical field, and exanpl es of
t hem i ncl thhe tdeurss (afvithe fidllowinpodescriptiens i of (axewpla®y bel ow

(1) Alkali netal salts or al kanol am ne salts_ of phosphori c conpounds
such as oremkasHsaness ivhigh are glVEHp@@bphb%%ﬁ%??%lﬁblGf Fgﬁpénypn§spnor|c
aci d, netaphosphorl aci d, hexapet aphosphoric_acid and phytic acid.
20 5 @)arﬁlq&ﬂllmrﬁe‘%a??sb%rlwikﬁ ] E’i"hﬁeg Stts of

phosphoni ¢ aci ds such as et hane-1, 1-di phosphoni c aci d,

EXAMPLES
Examples 1~4 and Comparative Examples 1-4:
Detergent compositions for hard surfaces which contain
i0 the components shown in Table 1 were prepared by the
conventional method. Their detergency, foam producing
ability, storage stability, and ability to prevent rough skin
of hand; were evaluated according to the following methods,
respectively.
15 Detergency
A bathtub made of cast -iron and coated with enamel
(zircon type),.to which smudge had been deposited to such a
degree that the sﬁudge could not be removed by mechanical
scrubbing alone, was scrubbed five times with a sponge made of
20 urethane soaked with a detergent composition.-to be tested,
~with a load of about 500 g being applied to the sponge.
Thereafter, the surface of the bathtub was visually checked to
evaluate the detergency of the composition based on the
following.criteria:
25 5: Smudge removed very well
4: Smudge removed well

3: Smudge unevenly removed



‘ethane 1 1, 2- trlphosphonlc aci d, éthane-f—hydroxy-l,l- di phosphoni c
aci d, ethanehydroxy 1,1, 2- trlphosphonic aci d,
et'hane- 1, 2- di car boxy- 1, 2- di phosphoni ¢ acid and 25

met hanehydr oxyphosphoni ¢ aci d. (3) Alkali netal salts or

al kanol am ne salts of phosphonocakBexylic acids such as
2-‘phosphonobut ane- 1, 2- -13-

di car boxyl i ¢ aei:d Smudgeo siighdiiyt aremdyedl 4-tri carboxylic acid and

al pha- net hyl phosphonosucci ni ¢ aci d. (4) Al kali netal salts or
al kanol am ne sdlst Smydgenihagdly remavets such as aspartic acid, glutamc
acid and chine 5 ... (5 A kali netal salts or al kanol am ne salts
of £33 P2 d 2daiddd such as nitrilotriacetic aci d,

i m nodi aceti c aci "efh | e |an1n etraacetlc aci
hydr oxyet hyl en@&%‘m a? %’rf"e’t‘?’?s s diluted ahith Maker

act dy 9l vgahStierd e, g?%ggfcﬂ%ﬁu hve W USRS LIR% 355! ©
and the temperature was maintained at 25°C. The height (mm)
of the foams produced was measured by a Ross and Miles
lathering performance measuring apparatus in accordance with
the Japanese Industrial Standard No. JISK 3362.
10 Storage stabilitz
Each sample was stored at -5°C for 10 days and formation
of precipitates was observed. The evaluation was made based
on the following criteria:
A: No change occurred in appearance
15 B: Slight precipitates observed
C: Precipitates observed clearly
Prevention of rough skin of hands
A detergent solution containing 20% by weight of each
detergent composition was prepared. Each of 12 panelists put
20 his or her hands in the detergent solution for 30 minutes
while maintaining the temperature of the detergent solution at
35°C, and subsequently, hands were washed with water
thoroughly. This procedure was repeated for three days. On
the fourth day, the hands of each panelist were visually
25 checked to evaluate the roughness of the skin of hands based
on the following criteria:

5: Roughness hardly observed

AN



aci d_and djenkolic acid. : (6) Alkali metal salts or al kanol am ne

salts of organic acids such as diglycolic acid, hydroxydi succinic
aci d, car boxymet hyl oxysuccinic acid; citric acid, lactic acid, 15
tartaric acid, oxalic acid, malic acid, hydroxydi succinic acid, .

gl uconi c acid, carboxynethylsuccinic acig.and carboxynethyltartaric
acl d. (7) Am nopol y(net hyl enephosphonic acid) and its alkal
metal salts or 43l Ronghaeisse sddlghtl yarbgetweri hyl ene- 20

pol yam nepol y( net hyl enephosphoni ¢ acid) and its al kali netal salts
or al kanol am n@:sRoughness observed rin e cartain aiownte netal i on
sequestering agent (e), the preferred al kanol am ne salts include
mono-, di-, an@:t Gonsiderable)rgughnsasshiohseryed, particularly, salts of
25 nonoet hanol anmi ne,, di et hanol am ne, and tri et hanol am ne. O
these netal iofis&dgddEdcant Fonghnesss Rksenysd preferabl e exanpl es

i ncl ude hydroxycarboxylic aci.ds such a .
5 y %&e avégage values are é%own in Table 1 as results. In

this test, average values of not less than 4 are preferred.



~14- citric acid and malic acid, condensed phosphates such as
: pyrophosphoric acid, am nocarboxylic acids such as

ethyl enedi am netetraacetic acid and hédroxyet hyl ene- ~di ani neacetic
acid, and alkali netal salts such as~ édium 5 salts and potassium
sal ts, ammonium salts and al kanol am ne salts of them and
wat er-sol ubl e salts of them The nmetal ion sequestering agents
‘(e) may be used singly or in conmbination of twg or nopre. They are
i ncorporated in anount s{ fdom 0.1 [ 0 50p8 |FYef erlabl y“Trom 0.5 to 20%
and 10 _partijcularl wprief eLalshyof ram i3} ¢ @ 2P b ed ®n rhe total
wei ght of & he Comgosi Hiorl. Amdunfs | eds thdn D. 1% fesdit ijn h
det er gent ‘logBdsT {1 0on[ O I N$UTIT ¢1 ept [def engefaY e O (e |ew| Other hand,
amount s efeB®iIng| 30% &r € pﬁg,es.j.,rabi £ PEFAWSE~d | |mthesfifficulty of
bl endi ng W fH+qt her cpnpdnepts, |15 Fur ttheyt; gni oni cf surfactants
and/ or anphoteri-e - St Ar-5—g-her—-Rprrecepperenrt—a) my be
. @ 0 N A %o .
i ncor por at edaitt o t h¢ clonpos| tijong qf {he pfesdnt ijnvention as
conponent £{ E§ | V(1) [or |chh@icPng' | he 'dpt qfyERdy | |® |™| Exanples of
ani oni ¢ surf@étjants ich ale juseful ds | 2 donpf®Bnent ({f)}include [err]
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;saltg, alkylene oxide (1 to 10 nol es of [err]-al kyl ene oxi de)

"added [err] alkyl- or alkenyl- ether sulfuric acid and its salts,
-[e&ry] olefinsulfonic acid and its salts, [err] al kane-sul fonic acid
and its salts, saturated or unsaturated 25 fatty acid or its salts,

al kytene oxide ( 1 to 10 noles of -23-[err]-al kyl ene oxi de) added
[€rc] al kyl- or al kenyl - ether carboxylic acid and its salts and

al pha- sul f o- [ efrém e yresulits shown in Table 1, it is apparent that

- 15- and its salts, and esters of these. Exanpl es of
counter ithe producte éﬁx@mpée§ulfadtaﬁt§he presenﬁcnaa@nﬁueﬂ ALfet al ions
such as sodi umion and potassium anmoni um i, qQn,

aIkanolan?ﬁ%%réﬁﬁht%sthﬁnS@FHéﬁBF&NFnEr°d§°fS dFQPR&ﬁBF&HFh@%%ﬂ?leS
L11 2 0a00L o) % corge or, narArSEREYC £ER0 BRRRELa i Red KPR 0012
COTRnent b Lie By et oS SGK Yasecp by, o branches
Example 5:
cOmpésitions were prepared by replacing part of the water
of the compositions of Examples 1- 4 listed in Table 1 by 1.5%
10 by weight of myristic acid. The rinsing ability of the
compositions thus obtained was evaluated by the following
method described hereinbelow. 2As a result, ;t was revealed
that the number of rinsings decreased, which indicated
improved rinsing ability.
15 Test method for evaluating rinsing ability
Using each of the compositions, 100 cc of an agqueous
detergent solution having a detergent concentration of 0.25%
(temperature: 20°C, German hardneséﬁ 4°DH) was prepared, and
was poured into a S00 cc separating funnel, followed by
20 shaking for predetermined times. The detergent solution was
then drained to measure the volume of the foam produced.
Next, 50 cc of rinse water (temperature: 20°C, German
hardness: 4°DH) was poured into the separating funnel, which
was then slowly rotated 10 times, followed by draining the
25 detergent solution.
This brocedure was repeated to count the number of

rinsings required for eliminating foam.



L e m———————

A0  aore preferably from 10 to 18 carbon atons and their salts.

Speci.fic exanples are lauric acid, nyristic acid, palmtic aci d,
stearic acid, oleic aci d, linoleic acid, coco acid, palm ker nel

acid, beef tallow acid, "Emasol 871" and "Emasol - 875" (bot h products
of Emery Co.), both of whi ch are mnet hyl -2445 branched acids, and their
wat er - sol ubl e sal ts. From t he viewpoi nt of rinsing property and
easi ness of Obvidusdiydi mymextemsrowtd jf déat hdie dnd tyantatisonsdofhthe
salts are saturated fatty acids having an al kyl chain having 12 to
16 prasieat deoientismd aneeipossible mahm!e% @ﬁe‘q‘sl@%fahmeude 20

| i near or branched nyristic acid and |ts salts articular, the

cont ent oFelﬁ’qulé’quc aditd 4sn tt’??é'%ﬁﬂ‘?? e te Jdpe y“nder5t°%‘3:| 'élh%Ban%'F’c‘F-Bnthg
f bl y t t h 30% bl t | th 60%
peci 11 SRR OF SR ARRAdad ShA TR, ke trFERt ’?‘ir‘fgrf“g%oe PESRBORER: ()
| ud | |
Ialnﬁy h;d?(?%’sul flgoe%%r?g%s %Elgly oéegi?f}}laa?%%xél%e al?%xe'e

al kyl i m dazol i ne-type betai ne.



r16-' CI these anphoteric surfactants preferable ex nﬁles I ncl ude

‘thosé of sul fobetaine type represented by the formula (8 l “u”"ﬂ/muum
to

[err] 10 15 wherein R11 represents an al ky
22 carbon atons, R12 and R13 may be the sane or dlfferent % rdm &ach
ot her and each represents an al kyl grougsaving 1 or 2 carbon 20 atons

and.t is an integer of 2 or 3. In particular, the anphoterlc

1. A detergent composition for hard surfaces having a
PH of not less than 6.1, and comprising
5 (a) 0.1 to 30% by weight of an amideketaine amphoteric

surfactant represented by the formula (1) or (2):

0 R?
10 R‘-Cll—N—-( cnz)-,—zilfcnz-)rcooe (1)
h ke
15
0 R?
R’-(]‘!-N—-{ CHZ)T-}!L( CH,¥—CH—{ CH,} =—505° (2)
20 r|1 1'23 X
wherein R' is a linear or branched alkyl or alkenyl group
leaving 6 to 22 carbon atoms, R? and R® may be the same or
25 different from each other and each represents an alkyl group
having 1 to 5 carbon atoms, which may be substituted by a
hydroxyl group, X is a hydrogen atom or a hydroxyl group, m is
an integer of 0 to 5, n is an integer of not less than 1, p
and g independently represent an integer whose sum is not less
30 than 0 and not more than 4;

(b) 0.1 to 30% by weight of a nonionic surfactant; and

(c) 0.1 to 50% by weight of a water-soluble solvent.

2.  The composition of Claim 1, further comprising 0.1

35 to 50% by weight of (e) a metal ion sequestering agent.

-
HmBamRWTwm

i




fornula (8) whereint is 2 or represented by the formula (9) ___are nost
preferred 25

The_conponents (f) nay be used singly or in conbi or

nor e. They are incorporated in anounts fromO.1 tgw“n"l"mmmmw
particularly preferably from0.5 to 30%2dsased on the® ' ™tofal” weight of
t e, conposition. Anpunts -exceeding 50%are 5 undesi rabl e, because the
balanC|ng amordy. varTbesccmnpenbhps of Claimrlprﬁurﬂhﬁg gomprgsing 0.1
conpositions is hinde urther, when the above-nentioned
sat ur at edc®r50% by %E%Erﬁ?edf?a?t?eHEFHSSG?-eFﬁéFir from $her §T@YR as
conponent

f d t hat t t we th 10
ani Hebet ﬁ%ﬂ%@%@ﬁ&ewe%3?55&55‘&?& ) S5gRoRRe 55%%%@& ants |
t t f tt d t | 2
e o Ent HaRCeoRoBhe b7 h) S0 ahE BEHLRTL  EnbrkRal L

] 4. The composition of Claim 1, further comprising 0.1

to 50% by weight of (e) a metal ion sequestering agent; and
0.1 to 50% by weight of (f) a member selected from the group
consisting of anionic surfactants, amphoteric surfactants
other than component (a), and mixturee thereof.

10 5. The composition of Claim 1, wherein said nonionic
surfactant (b) is selected from the group consisting of
polyoxyethylene alkyl- or alkenyl- ethers, polyoxyethylene
alkylphenylhethers, polyoxypropylene alkyl- or alkenylethers,
polyoxybutylene alkyl- or alkenyl- ethers, mixtures of

15 nonionic surfactants containing an alkylene oxide-added alkyl
group or alkenyl group, sucrose fatty acid esters, aliphatic
alkanolamides, aliphatic glycerol monoesters, amine oxides,
condensed ethylene oxide surfactants, alkylglycosides, and
mixtures thereof.

20 6. The composition of Claim 1, wherein said water-
soluble solvent (c) is selected from the group consisting of

the cbmpounds represented by the following formulae (4) to

(7):

25 - CH,
|
Ré0—(C,H,0-) —¢C,H;0) -—H ' T (4)
30 wherein R® is a C3 to C8 linear or branched alkyl or alkenyl

i
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detergency and rinsing ability. I n order t.
Stability of the present 15 conpositions, the deterg
t he present i nvention nay further contain am ne mg@%muﬂ@
anmoni a and al kanol am ne.” Any of nono-, -di- or tr

be used for this purpose, anong which nbuqethanolan1ne and

di €thanol ami ne are particularly preferred in view of 20 det ergency and
odor . group, a phembl LF PR @FeapbeﬂéYéb9§°PﬁcoFpéﬁétEdePﬁho the
conpositions, of the resent invention in anmounts fromO0.5

more pref e@fRERG t?FEES&eBEEeﬁ“oh“?ﬁﬁefo?ﬁlOMEPgﬁtand theoF“Pth r

conp05|t|on Amount s

I %
of insuffidierl 4T 4IPY ?‘??S/ré mﬁe?%ag nd gnﬁﬁﬁ?ségiﬂegés{‘{ggg OSIHEL:?g]Z
enhanceiﬂgiég %lon ene ¥%£65£0uPs and the propylenenglare%%oups

det ergent conposi AT con
5 to be added are arbitrarily positioned in cases where.the

product r ¥ s is not equal to 0;

I\

RT—N N—R8
(5)
10 ¢
wherein R’ and R® méy be the same or different from each other,
and each independently represents an alkyl group having 1 to 6
carbon atoms;
15 " CH,
R°0C—CH,CH,0H _(8)
20 s
wherein RY represents an alkyl group having 1 to 6 carbon
atoms; and
HO-R'%-0OH (7)
25 wherein R represents a hydrocarbon group having 4 to 12
carbon atoms.
7. The composition of Claim 1, further comprising (f)
0.1 to 50% by weight of a saturated or unsaturated fatty acid
or a salt thereef.
30 é. The composition of Claim 7, wherein the proportion

between said amphoteric surfactant (a) and said unsaturated
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R o\_/ver' al cohol s such as ethanol, |ower glycol such as—ethytene—gtycol,

and Tower al.kyl benzene sul fonates such as benz
t el uenesul fonate as a stabilizer at low 5 tenpera n}“lma lmm I the

liquid detergent conpositions of t he present invendil an ®anscosnt ai
snectite-type clay mneral s cont a+pgARg, as their main conponents,.
nong nmorillonite, hectorite, vermculite, attapulgite, sepiolite and

their fatiyxagids (fachpl ﬁ@%r&ﬂﬁdl Mrlahcbrcoa)dﬁ%&h% Bagisas sodium 10
pol yacryl ate, cross-Iinked polyacryllc acid and polyacrylic
al kyl esters, p@l yvi AjHe SOEBRGLE 4ar ik yEtaim chi | ’t?'s"&er comprising 0.1

carboxynethylc ul ose, .pol yvinyl pyrrol i dopne and. mal anhydri de
pol ymers &8 gl dode 7 h%o i (&) %tﬂqq’?e} MR, s?‘ﬁ"eSterl’Eﬁ o%qe’?’b'lﬂﬁﬁiease

th I I t h f
coleo\r/:lm;J g (%Br %§é? &gte \?gs r ar tgg oanespaésur 1??1‘? c%g(r:\@%s "Eﬁar?%gef?ﬁiéyrmy
aI sosbe i ?thp%&araegalgt th%fo o dcorrp05| tions of the present invention.

is preferred that the et ergent conpositions of the
pr esent inventiyQn b%‘h@ Eoﬁbo@i&%ofrﬁ“éiﬁﬁ{'f‘ﬂmé\}elﬁ%he %r%fﬁﬂ&ﬂcy, a
pH range from6.5 to 8.5 1S particularly preferred. If 'S

| ower thapetwbent kaidl %Iﬂ@h@tldﬂl\c Gurfacta®® 'PSmSoiSnt S(énptaﬁ&t séiact ory,
and when bl eachi ng agents
unsaturated fatty acid (f) is from 20:1 to 1:1 on a weight
basis.

10
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. containing chlorine happen to cone into contact with the - - conposi ti oh,

poi sonous gas will be generated. 25 The detergent conpositions of
the present invention can he 4y epared into various aqueous sol utions
by bl endi ng conponents (a), (b), (c) and (d), and if needed,
conponent s . (e), (f) and other arbitrary conponents, too.

Ot her f eat ur eSDEFERGENT NCEMPOSTIT YON | FhR ConsH ENGHARR SYRFACES the course of
the foll owi ng descriptions of exenplary enbodi ments which are given
for illustration of the invention 5 and are not intended to be limting

t her eof . AEﬁIBAQE—QE58}§§§§§PE@5 Exampl es 1-4
and Conparative Exanples 1-4: npositions for hard

surfaces which gRiicide néihompé] LD ORGP RaSHOMAr EAcd8bhEvinyehepRT gar ed
by the . convent1onal od. Their detergency, foam producing

6.1 or more, and containing

(a) 0.1 to 30% by weight of an amphoteric surfactant of

5 the amidobetaine type represented by the formula (1)
or (2):
i i
l
10 R‘-c-hlz—(cnza-rnl-(cnz-}rcooe (1)
H R}
15
? _ R?
[ l
R’—C—IT—-(CHZ-)-:M—ITLGCHZ-)-B—CI:H—{CHZ-)-;—SOf (2)
20 H R X

wherein R! is a linear or branched alkyl or alkenyl group
having 6 to 22 carbon atoms, R? and R?'may be the same or
25 different from each other and each represents an alkyl group
having 1 to 5 carbon atoms, which may be substituted by a
hydroxyl group, X is a hydrogen atom or a hydroxyl group, n is
an integer of 0 to 5, n is an integer of not less than 1, p
and g independently represent an integer whose sum is not less
30 than 0 and not more than 4;
(b) 0.1 to 30% by weight of a nonionic surfactant;
(c) 0.1 to 50% by weight of a water-soluble solvent; and
(d) water, _
exhibit excellent detergency and excellent foam producing

35 ability, maintain their performance even after long-term
S
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“abi %ify, storage stabi)ity, and ability to prevent rough skin of
~hands. were eval uated according to the foll ow ng net hods,

‘respectively. 15 Det er gency A bat htub nade of cast iron and .
coated with enanel (zircon type), to which snudge had been deposited
to.such a degree that the snudge- 3®ul d not be renoved by nechani cal

scfubbi ng al one, was scrubbed five times with a sponge made of 20

ur et hane stokagewrthlawdtempgoaturesposhdi sret mildd testde hands ama h a
| oad of about 500 g being applied to the sponge. Thereafter, the
surface ofkime HEMGR_BE §99P§u59¥“§7°§ﬁ§éféé§ pse suitaple fare howsehold

detergen of the co 03|t|o bae on the followng criteria: 25

5: Smudge“® %nﬂ%d"%gg ghr°°‘“§' kikgher uvfsnsd %\ﬁell dish

3 Smidge, LHeYSH' ¥nk°RY eme. - 20-
. _ .

5
p/
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N R S TR




2: Smudge slightly renoved 1: Snmudge hardly renoved Foam
producing ability Each of the detergent conposition | ut ed
with water 5  having German hardness of 4DH to have a concentration of
5% and the tenperature was maintained at 25[err] C. The hei ght (mm
of the foans produced was neasured by a Ross and M| es | at heri ng
performance nmeasuring apparatus in accordance with t he Japanese

| ndustrial Standard No. JISK 3362. 10 Storage stability

Each sanple was stored-at -5[err]C for2f07days and formation of
preci pitates was observed. The eval uati on was nmade based on the
follow ng critepERGENT coMPOSTFIONW FileNEssIPOee 'HARD | SURPRERs ance 15

B: Slight precipitates observed C. Precipitates observed
clearly Prevention of rough skin of hands A det er gent
sol ution contai ni ng. 20% by wei ght oABSZRACT det ergent conposition was
prepared. Each of 12 panelists put 20 his or her hands in the detergent

solution for 30 m nutes . )
A detergent composition for hard surfaces having a pH

of not less than 6.1, and including:

(a) 0.1 to 30% by weight of an amidebetaine
amphoteric surfactant; '

(b) 0.1 to 30% by weight of a non-ionic surfactant;

(c) 0.1 to 50% by weight of a water-soluble solvent;
and .

) (d) optionally water.

The detergent exhibits excellent detergency and
excellent foam producing ability. Such detergent
compositions are suitable for household use and other
uses for bathrooms, kitchen utensils, dish washing and
the 1like.
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wiibiasai ni ng the tenperature of the detergent sol ution at
85[ert] C, and subsequently, hands were washed with water t hor oughl y.

This procedure was repeated for three days. On the fourth day, the
hands of each panelist were visually 25 checked to evaluate the
roughness of the skin of hands based on the followng criteria: ,
5: Roughness hardly observed -3- 4. Roughness slightly
observed 3: Roughness observed in a certain anount

Consi der abF ¥ ¥3T®Pness observed 1: Significant roughness

Chis test, averleitattalher FBi¢FL 8E BhR 78FEnhr irdPpBidn o BV 1T
detergent compositions which have excellent detergency.

It is another object of the present invention to provide

s detergent.compositions which exhibit excellent foam producing
ability.

It is another object of the present invention.to provide
detergent compositions which maintain their performance even
after long-term storage af low tepperatures.

.10 It is another obﬁect of the present invention to provide
detergent compositions which are mild to the hands and skin.

These and other objects, which will become apparent
during the following detailed description, have been_achieved
by the inventors’ discovery that detergent compositions for

15 washing hard surfaces which comprise a specified amphotefic
surfactant of the amidobetaine type, a nonionic_surfaétant, a
water-soluble solvent and water, each in specified amounts |
respectively, and which have a pH of not less thah 6.1,
exhibit excellent detergency and foam producing ability,

20 maintain their performance even after long—term'storage at low

temperature, and are mild to the skin and hands.

Accordingly, the:present invention provides tergent

25

(c) dand water (d):

AMENDED SHEET




-22- [err] ' 25
CLAI M5 '

Accordingly, the present invention provides a detergent
composition for hard surfaces having a pH of not less
than 6.1, and comprising '

5 “{(a) 0.1 to 30% by weight of an amidebetaine

amphoteric surfactant represented by the formula (1) or

(2):

(0] 2

10 Lo R _
- R*—C—N—(CH,) , N*—( CH,) ;-—COO (1)
| I'{3 '
H
0 R?
I .
| Rl—C—-I?T—-(CHz)m-ll\I"—-(CHz)p—CH_——(CHz)q—SO3' (2)
15 H R’ |

X

wherein R! is a linear or branched alkyl or alkenyl group
having 6 to 22 carbon atoms, R? and R3 may be the same or
different from each other and each represents an alkyl
20 group having 1 to 5 carbon atoms, 'which may be
| substituted by a hydroxyl group, X is a hydrogen atom or
a hydroxyl group, m is an integer of 0 to 5, n is an
integer of not 1less than 1, p and q independently

represent an integer whose sum is not less than 0 and not

S
- .

25 more than 4;

-(b) 0.1 to 30% by weight of a nonionic surfactant;

REPLACEMENT SHEET

AMENDED. S&EET’\\-

\ PR~
- "
S

jw)
2
o

’
el
2
m
o
]

Byt et




E L s .- R ErT

1. 7A a&f&i'gent -conpositionfor hard surfaces having a 5 pH of not l ess

t hagfi™6.1, and conprising (a) 0.1 to 30% by wei ght of an )

am.debet ai ne anphoteric surfactant represented by the fornula (1) or
(2): 10 - - [err] wherein R err] is a linear or branched !
al kyl or al kenyl group having 6 to 22 carbon atons, Rerr] and R err]

may be the same or 20 different fromeach other and each represents an

al kyl group having 1 to 5 carbon atons, which may be substituted
by a hydroxyl group, X is a hydrogen atogyor a hydroxyl group, mis an
integer of 0 to 5 nis an

and

(c) 0.1 to 50% by weight of a water-soluble solvent
that is selected from the compounds represented by the

following formula (4) to (7):

C4Hy0—-(C,H,0) ,-H (4)

10 _ R’

FN__ - N—F (5)

wherein R’ and R® may be the same or different from each
15 other, and each independently represents an alkyl group

having 1 to 6 carbon atoms;

CH,
l .
R°0—C—CH, CH,0H (6) -
20 l
| CH,
wherein R® represents an alkyl group having 1 to 6 carbon
atoms; and
25 |
HO—R0H (7) -
| | __—‘_.——-'—‘__,__.——-————-‘——""‘_————: -
ﬂE?LAGEMENTSHgEf
- 1 SEP 1997
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I nt-eger of not less than 1, p and q independently 25 represent an integer

whose sumi's not |ess than 0 - and not nore than 4;
26 (b) 0.1 to 30% by wei ght of a nonionic surfactant; and
(c) 0.1 to 50% by wei ght of a water-sol uble sol vent that is selected

fromthe conmpounds represented by the 5 following fornmula (4) to (7):
[err] 10

4b

wherein R! represents a hydrocarbon group having 4 to 12

carbon atoms.

The detergent compositions .for washing hard surfaces

5 according to the present invention have excellent
detergency and excellent foam producing ability, maintain

their performance even after a long-term storage at low
temperatures, and are mild to the hands and skin.
Therefore, they are suitable for household use and other

10 uses for bathraoms, kitchen utensils, dish washing and

the like.
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15 mhereln qurr} and Rlerr] may be the same or different from each

ot her,’ and eaeyfindependently represents an al kyl group having 1 to 6
car bon ‘at of®; L CH3 20 [err] wherein RO
representgs an ‘al kyl group having 1 to 6 carbon - atons; and 25
[err] - 27 wherein R10
represents a hydrocarbon group having 4 to 12 carbon at ons.

10

10

Specific examples of preferable water-soluble solvents
represented by formula (5) include 1,3-dimethyl-2-'

imidazolidinone and 1,3-diethyl-2-imidazolidinone.

Specific examples of preferable water-soluble solvents

represented by formula (6) include 3-methoxy-3-

‘methylbutanol and 3-ethyoxy-3-methylbutanol.

Specific examples of preferable water-soluble solvents
represented by formula (7) include 3-methyl-1,3-
butanediol,2,2,4-trimethyl-1, 3-pentanediol,2-ethyl-1,3-

hexanediol, 1,9-nonanediol and 1,8-octanediol.
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2. The conposition of claim1, further conprising 0.1 5 to 50% by melghi P

of (e) a netal ion sequestering agent. 3. The conposition of clélm, o
1, or claim2 further conprising 0.1 to 50% by wei ght of (f) a nenber ~
sel ected fromanionic surfactants, anphoteric surfactants other 10

t han conponent (a), and m xtures thereof. 4. The conposition of
claim1, claim2 or claim3 ~Wherein said nonionic surfactant (b) is

sel ected from pol yoxyet hyl ene al kyl - or al kenyl - et hers,
15 pol yoxyet hyl ene al kyl phenyl ethers, j1gol yoxypropyl ene al kyl - or
al kenyl et hers, pol yoxybutyl ene al kyl - or al kenyl - ethers, mxtures
of nonionic surfactants contai ni ng an al kyl ene oxi de-added al kyl
group or- al kenyl . group, sucrose fatty acid esters, al i phatic
20 al kanol am dée watephselublegl selvents npopasayrbe used neingly oxiies,
condensed ethylene, oxide _ surfactants, al kyl gl ycosi des, and

mi xtures t her eofcombination of two or more. They are incorporated in
amounts from 0.1 to 50%, preferably from 0.5 to 20%, and

5 particularly preferably from 3 to 20%, based on the total

weight of the composition. Any amounts less than 0.1%

result in a detergent composition of insufficient.

e —
e 1
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5;?Thé conposition of claim1l1, further cohprising (f) 25 0.1to SOWbby g
wei ght of a saturated or unsaturated fatty acid or a salt thereof..»
28" 6. The conposition of claim5, wherein the proportion betmeen

sai d anphoteric surfactant (a) and said unsatura%ed—iaLLy_ang_(f) S

from20:1 to 1:1 on a wei ght basis. 5 SItIOﬂ of
claim1, further conprising 0.1 to 50% by vvel mg@ lon-

sequesteri ng agent; and (f) 0.1 to 50% by melg d or
unsaturated fatty acid or a salt thereofag 10 8. The conp05|t|on of
claim7, wherein the proportion

CLAIMS

1. A detergent composition. for hard surfaces having a
5 pPH of not less than 6.1, and comprising
(a) 0.1 to 30% by weight of an amidebetaine

amphoteric surfactant represented by the formula (1) or

(2):
10 .
g oo
R'—C—N—( CH,) ,-N&—( CH,) — COO= (1)
| '3
H R
0 2
15 Lo o
N R—C—I?T—(CH) = (CH,);—CH—(CH,;) ,—s0,~ (2)
H R |

X

wherein R! is a linear or branched alkyl or alkenyl group

having 6 to 22 carbon atoms, R? and R} may be the same or
20 different from each other and each repreéents an alkyl

group having 1 to 5 carbon atoms, which may be

substituted by a hydroxyl group, X is a hydrogen atom or

a hydroxyl group, m is an integér of 0 to 5, n is an

integer of not 1less than 1, p and g independently |
25 represent an integer whose sum is not less than d_aﬁd not

more than 4;
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fatty dcid (f) is from20:1to'1:1 on a wei ght basi s 9. A

detergent conposition as clainmed in claim1 and—/my as

described in any one of the exanples her ei M‘

2 7 ' group, a phenyl group or a benzyl groL! \“\“\“L“‘\l“ma

I ndependently represents an integer of 0 to t ke sum of® and s
is not nore than 1 and not nore than 4, with the proviso that the

et hyl ene oxide groups and the propyl ene g¥i de groups 5 to be added are
arbitrarily p05|t|oned I n cases where the - product r x s is not equal

to 0O; . (b) 0.1 to 30% by weigh®/6F a nonionic surfaébant;

bet ween sai d anphoteric surf actant conponent (a) and said unsat ur at ed"' 1
‘ 3

and
(c) 0.1 to 50% by weight of a water-soluble solvent
that is selected from the compounds represented by the ]

5 following formula (4) to (7):

C4Hy0—-(C,H,0) ,-H

(4)
10 -
R7—-N\n/N——- R® (5)
)

15 wherein R’ and R® may be the same or different from each
other, and each independently represents an alkyl group

having 1 to 6 carbon atoms;

CH,
| | '
20 RQO—C‘I—-CHZCHZOH (6)
CH,

_wherein R? rei)resents an alkyl group having 1 to 6 carbon.
atoms; and

25

HO—R!°0H | (7)
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o'?%er

mhereln R[err]

and Rlerr] may be the sane or drfferent from each
and each i ndependently represents an al kyl ing 1 to

carbon atons; 15

whereln R err]

and

wherein R err]

at ons.

represents an al kyl grouFeP?}/i ng “m\\m\m‘\“‘\‘.“\“\? atoms

represents a hydrocarbon group havang 4vto™1
7. The conposition of daim1l, further conpr|5|ng (f)

0.1 to 50% by wei ght of a saturated or ungpturated fatty acid or a

salt thereof.

proportion
unsat ur at ed

10

15

20

25

30 8. The conposition of Caim?7, wherein the
wher8ehVR¥n repirdsefikBOhehyaréoatBehagitodp) havithgat ko 12

carbon atoms.

2. The composition of claim 1, further comprising 0.1

to 50% by weight of (e) a metal ion sequestering agent.

3. The composition of claim 1, or claim 2 further
comprising 0.1 to 50% by weight of (f) a member selected
from anionic surfactants, amphoteric surfactants other

than component- (a), and mixtures thereof.

4. The composition of claim 1, claim 2 or claim 3
wherein said nonionic surfactant (b) is selected from
polyoxyethylene alkyl- or alkenyl- ethers,
polyoxyethylene alkylphenyl ethers, polyoxypropylene
alkyl- or alkenylethers, polyoxybutylene alkyl- or
alkenyl- eﬁhers, mixtures of nonionic surfactants
containing an alkylene oxide-added.alkyl group or alkenyl
group, sucrose fatty acid esters, aliphatic
alkanolamides, aliphatic glycerol moﬂoesters, amine
oxides, condensed ethylene oxide surfactants,

alkylglycosides, and mixtures thereof.

5. The composition of claim 1, further comprising (f)
0.1 to 50% by weight of a saturated or unsaturated fatty

acid or a salt thereof.
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-28 7 7 fatty acid (f) is from20:1 to 1:1 on a wei ght basis.

9. Jhe conmposition of Caim1, further conprising 0. T to 50@6by
meig%t of (e) a metal ion sequestering agent; and o by
wei ght of a saturated or unsaturated fatty 5 aci d H“lmmnmm“mrlﬁm
10. Thé conposition of Claim9, wherein the proportion* ¢ bet ween*sai d

anphoteric surfactant conponent (a) and said unsaturated fatty acid
(f) is from20:1 to 1:1 on a weight basis. 10

28

: .
' 6. The composition of claim 5, wherein the proportion

 between said amphoteric surfactant (a) and said
unsaturated fatty acid (f) is from 20:1 to 1:1 on a

weight basis.

7. The composition of claim 1, further comprising 0.1
to 50% by weight of (e) a metal ion sequestering agent;
and (f) 0.1 to 50% by weight of a saturated or
unsaturated fatty acid or a salt thereof.

10 <.
8. The composition of claim 7, wherein the proportion
between said amphoteric surfactantlcomponent (a) and said
unsaturated fatty acid (f) is from 20:1 to 1:1 on a
weight basis.

15
9. A detergent composition as claimed in claim 1 and
substantially as described in any one of the examples

herein.
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