.TITLE OF THE | NVENTI ON: DETERCGENT COWPCOSI TI ON FOR HARD yi_——ggzﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ='
OF THE I NVENTION Field of the Invention: The present inV a?gg CEMENT SHEET |
detergent conposition for hard surfaces, and nore partidula l_y-"tﬂ SEP 1358 |
detergent conposition for hard surfaces, which has good i&f&tgﬁﬂCV"tU """""""
scummy dirt or snears on the hard_sprfaces of bathrooms and the TTKe.
Description of the Background Art: As detergents for hard surfaces, in
particul ar, bathroonms and bat htubs, there are widely used acid detergents
conposed mainly of a nonionic surfactant, an anionic surfactant, an organic
acid and aqsalupRised i MUn G €168 SnERERALSHBECLAeARBDLRAL I 0N a nonionic
surfactant and an anionic surfactant; and al kaline detergents conposed
mainty of giRaniioRl Getdipaied) ifNcani B8 etbbaskdnbyaadia sequestering
agent. 'However, the dirt T1n bathroons and on bathtubs Is different in the
conponent getdirgdenisdm arweide] dcid detbeyeatsahdviesiewedaesd nainly of a

metal I i c soap, difficulty in rinsing .
problems such as =iasing-becomes difficult due to

damage to
redeposition of the dirt after cleaningﬁbathtubs and the
is caused

like axe—damaged, and hand roughening is caused.

From such a point df view, it has been attempted to
develop detergenté excellent in detergency to metallic
soap scum. As a result, there have been reported a

detergent
neutral desexment comprising in combination a cationic
surfactant and a nonionic surfactant (Japanese Patent
Application Laid-Open No..  283696/1986), a detergent
comprising in combination a cationic surfactant, a
nonionic surfactant and a water-soluble solvent (Japanese
Patent Application Laid-Open No. 283697/1986), a detergent
comprising in combination a cationic surfactant, a
nonionic surfactant and maleic acid (Jépanese Patent
Application Laid-Open No. 283700/1986), a detergent for
bathrooms comprising'in combination a cationic surfactant,
a nonionic surfactant, an aminocarboxylic acid and a
solvent (Japanese Patent Application Laid-Open No.
221497/1989), a detergent for bathrooms comprising in
combination a sequestering agent and a glycol ether
(Japanese Péteﬁt Application Laid-Open No. 22397/1981),
etc.

_Howevér, it is not yet said that these detergents -



.pariicularly, the calciumsalt of a fatty acid, to whi

f WEEY §
acids and oils such as |ipids are bonded. Although thi #EFE% ENENT EY
cannot be REPLACEMENT SHEET - 2- deconposed by conve

I.C _soap Scuf
i _ pgel] S:SEPalosh
detergents and al kal i ne detergents, it can be deconpos " —
detergents. However, acid detergentS have probl ens such as difficulty in
rinsing difficult due to damage t0 redeposition of the dirt after cleaning
bat ht ubs and the is caused |like is caused, and hand roughening is caused.
From such a point of view, it has been attenpted to devel op detergents

Ilent in d L
epor tod a THEUR 1 HTAFRRTC LIS BERG AT ol B A-eoFPaR Fou-e °°°"
Surf-a9:t.a“t - Qe 500 081 CaR¥ihgChaBa thlAANGE il elixe with

such a detergent requires rubbing a surface to be

-

cleansed with a sponge or the like. In addition,
conventional detergents in which a quaternary
ammonium salt is incorporated have involved a

problem in that they are irritating to the skin.

SUMMARY OF THE'INVENTION'

Accordingly, it is an object of the present
invention to provide a detergent composition, which can
easily remove dirt or smears composed mainly of metallic
soab scum on _a hard surface of, in particular, a bathroom
or the like and are not irxitating to the skin.

The present inventors have carried out various
investigations as to the relationship between the .
detergency to dirt composed of metallic soap scum
combined with 611, and the chemical structure of a cationic
surfactant. As é result,lit has been found that the
combined use Bf”a.quaternary monoalkyl(or monoalkenyl)-
trimethylammonium or dialkyl(or dialkenyl)dimethylammoniﬁm
salt, or a quaternary monoalkyl(or alkenyl)benzyldimethyl-
ammonium salt, the alkyl or alkenyl moiety of which has a
relativelyfshort chain length of 6-11 carbon atoms, with a
sequestering agent and a water-soluble solvent provides

compositions
excellent detergency when compared with she—¢ase where any



Application Laid-Open No. 283696/1986), a detergent c;wﬁgpgﬂdyugﬂrSHEET
" conbination a cationic surfactant, a nonionic surfactal
wat er - sol ubl e sol vent (Japanese Patent Application Lai f-gaheniNg. o= ~¥ ..
283697/1986), a detergent conprising in conbination a ha—-wu-—-n—-—-am.
a nonionic surfactant and mal eic acid (Japanese Patent Appllcatlon

Lai d- Open No. 283700/1986), a deterdent for bathroons conprising in

conbi nation a cationic surfactant, a nonionic surfactant, an

am nocar boxylic acid and a solvent (Japanese Patent Application Laid-Open
No. 221497/1989), a detergent for bathroons conprising in conbination a

sequest er i ngtRgentatidnd cllsyeFacidret id apas@senPebmblindibncat mhe
Lai d- Open NgredlrP’LdR8dsitsba- iEO r, it is not yet said that these
h L EERh LMk Tig}EE§§§%§%mgfublthetskiactuhysdébadga@py for

detergents
metallic soaq/§
to/completion of the present invention.

It has also been revealed that the combined use of
the above componenﬁs with an anionic surfactant having a
polyoxyalkylene group further improves detergency not only
to the dirt of the metallic soap scum, but also to-&he
smeexrs—of sebum,smears. :

It has been further found that when a nonionic
surfactant and/or an amphoteric surfactant is incorporated
in addition to the above components and the anionic
surfactant having a polyoxyalkylene group, the detergency
to the dirt of' metallic soap scum and to the smears of

further
sebum can be s&idl-—mewe improved, and storage stability
is also improved.

According to the present invention, there is thus
provided a detergent composition for hard surfaces, -
comprising the following components (a), (b) and (c):

(2a) 0.1-30 wt.% of a cationic-surfactant'represented
by the general formula (1) or (2):

Re .
!

R1-N—CHg SO D
bt

CHg ’

!
RS-rll~cu2—© = (2)

CHg



_ rubbing a surface to be cleansed with a sponge or the | Ilgﬂa
conventional detergents 4n which a quaternary anmoni umjsghd .is™ r at

have involved a problemin that they are irritating to li S KB SUNVERY.

THE | NVENTI ON Accordingly, it is an object of the present invention to

provide a detergent conposition, which can easily remove dirt or snears

conposed mainly of netallic soap scumon a hard surface of, in particular

a bathroomor the like and are not irritating to the skin. The present

I nventors have carried out var.ious investigations as to the relationship

bet ween the detergency to dirt conposed of netallic soap scum conbined with

oi |,, and t$rel@heaxkan atepmsyupadomostc anafiarakly f dcearPONAZLEMSasylt, it

has been found that the conbi ned use_qf a quaternar noal k

monon) konyPSeh a1 RS, (dBuE TRl Brceiardy h ARGAE, ot S PIREhStn R doni um
salt, or a_gquaterna nonoal kyl | kenyl ) benzyl di pethyl - a nium.salt,
The. al kyl GROM KRyl Stgosr fia fpep, Lk parfibllar, “ATIindly

alkyl group having 8 carbon atoms being more preferred.

Therefore, cleansing a bathroomor the |like with such g Egpe&ggﬂg 2 [}
| Ke. E ’

D.'-.

=3

or
Cationic surfactants of formula I s II wherein any of

strongly jrritating
R!-R3 has 12 or more carbon atoms are-stoxragly—ieritaing

to the skin and are hence unsuitable for use in a detexrgent

for hard surfaces of a bathroom or the like.

Examples of X indicative of a counter ion in these
cationic surfactaﬁts include é bfomine atom, an iodine
atom and a chlorine atom when X is a halogen atom, and
methanesulfonic acidland ethanesulfonic acid when X is a
residue of an alkylsulfuric acid.‘ Of these, a halogen
atom, in particular, a bromine or chlorine atom is
preferred.

The component (a) is @meieséb%y-incorporated in a
proportion of 0.1-30 wt.%, more preferably 0.3-15 wt.$%,
most preferably 0.5-10 wt.% of the composition according
to the present invention. Any proportion lower than 0.1
wt.% results in a detergent composition insufficient in’
detergency to scum. On the other hand, if the
component (a) is incorxporated in any proportion exceeding
30%, the effects of the present invention can no longer
be enhanced. It is therefore uneconomical

to incorporate-4he component (a) in such a high



agent and a water-sol ubl e sol vent provi des conpositions exc |
det ergency when conpared with conpositions.where any Bﬁ@hﬁ.. \

Date: 10 SEP 1996 -4- other cationic surfactant is usedtba—copBlnitign "
The present conposition is also is not irritating to the skin, thus Ieadlng
the to/conpletion of the present invention. It has al so been reveal ed that
t he conbi ned use of the above conpenants with an anionic surfactant having
a pol yoxyal kyl ene group further inproves detergency not only to the dirt of
- the netallic soap scum but also to sebum/snmears. It has been further
found that when a nonionic surfactant and/or an anphoteric surfactant is

i ncor por at egroportion.

~relatively short chain length of 6-11 parbon atons,_mﬁt g '§HEET

No particular limitation is imposed on the
sequestering agent of component (b) so égggés it has
the ability to chelate and sequestrate metal ions.
However, examples thereof include hydroxycarboxylic acids
and salt thereof,.énd aminocarboxylic acids and salts
thereof. Of théée, ethylenediaminetetraacetic acid,
hydroxyethylethy1enediaminetriacetic acid, citric acid and
salts of these compounds are partiéularly preferred.

The component (b) is pxaiexably.incorpofated.in a
propoxrtion of 0.1-20 wt.%, more preferably o.5-io wt.%,
most preferably 1-5 wt.% of the composition according to
the present inventionr Any proportion lower than 0.1 wt.%
results in a detergent composition insufficient in
detergency to scum. On the other hand; if the
component (b) is incorpdrated in any proportion exceeding
20%, the effects of the present invention can
no longer be enhanced.

No partiéﬁlar limitation is imposed on the
water-soluble solvént of component (c¢) useful in the
practice of this invention. However, it may preferably
comprise one or moré water-soluble solvents selected from
compounds represented by the following general formulae
(3) through (5), dihydric alcohols having 4-12 carbon
atoms and monohydric alcohols having 1-5 carbon atoms:

RY0(C4H40)(C3HEO) R - (3)



in addition to the above conponents and the anionic surflaRERDACEMENTSHEET
pol yoxyal kyl ene group, the detergency to the dirt of netjahlic §E uQagny
to the snears of sebum can be further inproved, and st gg@:§i§§{ulfymL§
al so i nproved. According to the present invention, thered= : S=geel

det ergent conposition for hard surfaces, conprising the follow ng
conponents (a), (b) and (c): (a).0.2-30 wt.%of a cationic surfactant
represented by the general formula (1) or (2): [err] [err] (2) -5-
wherei.n [err] is a linear or branched al kyl or al kenyl group having 6-11
carbon atons, R2 denotes a nethyl group or a linear or branched al kyl or

al kenyl grodiprepylene Yl ycarlbaorsilnnsyl RSthérnadadf po lyokiyesdryl®nedr anched

alkyb or glycol (p = 1-4) phenyl ether from the viewpoint of
detergency and feel upon use of the resulting detergent
composition.

Preferable examples of the compounds represented by
the general formula (4) include 1,3-dimethyl-2-
imidazolidinone and 1,3-diethyl-2-imidazolidinone. On
the other hand, 3-methoxy-3-methylbutanol, 3-ethoxy-3-
methyl-butanol and the like are preferred as compounds
represented by the general formula (5).

Examples of dihydric alcohols hawving 4-12 carbon
atoms inclﬁde isoprene glycol,
2,2,4-trimethyl-1,3-pentanediol and the like.

Examples of monohydric alcohols having 1-5
carbon-atoms include methanol, ethanol, isopropyl alcochol
and the like. When these lower alcohols are incorporated,
the low-temperature stability of the resulting composition
is improved. |

The water-soluble solvent e£- component (c) is
profoerably incorporated in a proportion of 0.1-20 wt.%,
more preferably 1-15 wt.%, most preferably 5-10 wt.% of
the composition according to the present invention. Any
proportion lower than 0.1 wt.% results in a detergent
composition insufficient in detergency to the dirt otherx
than scum, such as oil and grease smears. On the

other hand, if component (c) is incorporated in any



.al kenyl group having 6-11 carbon atons, and X is a hal ogd
resi due of an al kyl sulfuric acid; (b) 0.1-20 wt. % of a sggu
and (c) 0.1-20 w.% of a water-soluble solvent, said co -ua é
pH of 3-12. According to the present invention, there is @alLsSa ]
detergent conposition for hard surfapp@,_further conpri sing (d) an ani oni ¢
surfactant having a pol yoxyal kyl ene group in addition to conponents (a),

(b) and (c), said conposition having a pH of 3-12. According to the present
i nvention, there is further provided a detergent conposition for hard

rfaces, further Y () No teric
:3rfact ant in addl ti gﬁ t%&n?%g %&ggr%gn@t%ﬁ) ﬂ%ﬁ%}?%lgﬂ%ﬁgyg F[ggg
conposi ti onohayiREng1BMife 3xidesSNAA dd '@ dBiRLLHEbr OOPRRShE QS K{Qr hard

surfaces according o the present inventlion are excellent In the ability to

deconpose aog adkehiylli gEowpt Alahviitgs Q3R 45 RG] SEhme (PEefbrhboB8 a
bathtub and the like in a bathroomcan be quickly and-easily cleansed off.

Mor eover, targmpies gdiodthieonagine mxidesadnchwde |lalkylamine oxides

ﬁr’ﬂb BMeRT SHEET -\

h0nSEP R

represented by the following general formula (a):
13
R

R12- (D) o~ (E)p,-N—0 (a)
Rr1l4

wherein R2 is an alkyl or alkenyl group having 8-24
-cérbon atoms, R13 and R4 are identical with or different
from each other and denote individually an alkyl group
having 1-3 carbon atoms, D is -NHC- or -CNH-, E is an

| Lok
alkylene group having 1-5 carbon atoms, and a and b are
equal to each other and stand for 0 or 1.

In the general formula (a), r12 may be an alkyl or
alkenyl group having 8-24 ca:bon atoms. However, an alkyl
group having 12-18 carboh atoms is particularly preferred.

R13 and R4 may be individually an alkyl group having 1-3
carbon atoms. However, a methyl group is particularly-
preferred.

(iv) Alkylglycosides exemplified by compounds
represented by the following'éeneral formula:

R15(0R16)XGY
wherein R15 means a linear or brahched alkyl, alkenyl ox
alkylphenyl group having 8-18 carbon atoms in total, r16

denotes an alkylene group having 2-4 carbon atoms, G is a




.The above and other objects, features and advant ages REPLAGEMENT BHEEE

i nvention will be readily appreciated fromthe preferrgd enbo 1 {ﬂgg%t e
present invention, which will be described subsequent!|y Patedeiald-
DESCRI PTI ON OF THE | NVENTI ON AND PREFERRED EMBODI MENTS Cat ronr ¢

surfactant of conponent (a) serves to deconpose and solubilize metallic
soap scum when used |n conbi nati on wi 2R a sequestering agent. In the
present invention, is inportant for such a surfactant to have the

The 1inear BRAT ac %i@%%ex%f”i{ enyl group i ndi cat et by [ert] or [orr]”
in the general fornula (1) has a chain |l ength of 6-11 carbon atons, nore
preferably, & 10 carbon Hedid IO PLELSRORLY foch B alE, Such |
comprising the following components (a), (b) and (c):
(2a) 0.1-30 wt.% of a cationic surfactant represented
by the ggneral formula (1) or (2):
R2 *
Rl—h‘l—Cﬂs (D
(I:H3

CHg

| |
8_ - - .
RS- ) (2D

CHig

wherein Rl is a linear or branched alkyl or alkenyl

group having 6-11 carbon atoms, R2 is a methyl group

-sazbon—atems, R3 is a linear or branched alkyl or
alkenyl group having 6-11 carbon atoms, and X is a
halogen atom or a residue of an-alkylsulfuric acid;

(b) 0.1-20 wt.% of a sequestering agent; and
(c) 0.1-20 wt.% of a water-soluble solvent,

said composition having a pH of 3-12.

2. The composition according to Claim 1, wherein

component (a) is said cationic surfactant represented by the

general formula (2).

QLT



linear al kyl groups having 8-10 carbon atons, in parti tﬂspLAc&wu$¢r§ﬂEﬁﬂ31
being nore preferred. As the cationic surfactant of ,thg. ene‘ é%

(1), is preferred a quaternary dial kyl di nmet hyl anmoni u M..Gh...bot
[err] and [err] are linear or branched al kyl or al keny ,n—rrrﬂﬂurr—“?- ;
carbon atonms. On the other hand, the linear or branched al kyl or al kenyl
group indicated by [err] in the genesal -fornula (2) has a chain | ength of
6-11 carbon atons, nore preferably REPLACEMENT SHEET -7- 8-10 carbon
atons, and nost preferably 8 carbon atons Such a [err] group is preferably

a linear branch al rou A ar _al ky roup, in particular
a I:near aWP?F éPo Q@?hﬁg %éhiﬁﬂ# {ﬁ% gﬁY bsnﬁréygFgggPred CationLc

sur f act ant f I I e y 2 re_carbon
atoms are ast%"éné?‘méﬁ{ rlrl 01?4121'5' i%gﬁ?légarlé- ﬂ% é Hﬁ? a4

use in a dgiepdgBhzyl group, w1th the proviso that both groups

R* and R® cannot be hydrogen étoms.at the same timé,

m and n stand individually for an integer of 0-10, with the
proviso that both m and n do not stand for integers of 0 at
the same time, R® and R7 denote individually an alkyl

group having 1-3 carbon atoms, and R® means an alkyl group

having 1-3 carbon atoms.

7. The composition according to Claim 1, wherein the
component (c) is at least one water soluble solvent selected
from the group consisting of diethylene glycol monobutyl
ether, propyiene glycol monomethyl ether, propylene glycol
monobutyl ether, dipropylene glycol monobutyl ether,
polyoxyethylene glycol (p = 1-4) phenyl ether, 1,3-dimethyl-
2-imidazolidinoné, 1,3-diethyl—2-imidazolidinone, 3-methoxy-
3-methylbutanol, 3-ethoxy-3-methylbutanol, isoprene glycol,

'2,2,4-trimethyl-1,3-pentanediol, methanol, ethanol and

isopropyl alcohol.

8. The composition according to Claim 1, further
comprising an anionic surfactant having a polyoxyalkylene
group.

8
9. The composition according to Claim <~, wherein

* c L M S *



for hard surfaces of a bathroom or the like. Exanpl es 3fR@§LA5EMEﬁ EE*

counter ion in these cationic surfactants include a brgmne ato an | odighe
atom and a chlorine atomwhen X is a halogen atom and qﬁmgangsnt ol3f6 acj d
and et hanesul fonic acid when X is a residue of an al kyltstbitrrg agid ¢

these, a halogen atom in particular, a bromne or chlorine atomis
preferred. The conponent (a) is incorporated in a proportion of 0.1-30
wt.% nore preferably 0.3-15 wt.% nost preferably 0.5-10 w. % of the
conposition according to the present inventjon. Any proportion |ower than
0.1 wt.%results in a detergent conposition insufficient in detergency to
scum On the other hand, if the conponent (a) is incorporated in any
proportion exceeding 30% the effects of the present invention can no

| onger be enhanced. It is therefore ggecononical to incorporate conponent
(a) in such a high - - )

sald anionic surfactant having a polyoxyalkylene group
is at least one selected from the group consisting of
polyoxyalkylene alkyl ether sulfates, polyoxyalkylene
alkenyl ether sulfates, polyoxyalkylene_aikyl ether
acetates and polyoxyalkylene alkenyl ether acetates.
_ 8
10. The composition according to Claim 4, further
comprising a nonionic surfactant and/or an amphoteric
surfactant. |
Ao
i1. The comp051t10n according to Clalm-91 wherein the
nonionic surfactant and/or the amphoteric surfactant is at
least one selected from the group consisting of
polyoxyethyléne alkyl ethers, polyoxyethylene alkenyl
ethers, higher fatty acid alkanolamides, amine oxides,
alkylglycosides, alkylamidocarboxybetaines and

alkylamido-hydroxysulfobetaines.

127 composition according to Claim 1, which is
suitable for use as a detergent ition for bathrooms.

AR



REPLACEMENT SHEET proportion. No particular limtation is.Lopgosed on the

| ong sequestering agent of conponent (b) so long as it ha ﬁﬁm@qﬁ%j-,ysﬁ&-r
of 11C .

chel ate and sequestrate netal ions. However, exanples theffe u &l
hydr oxycarboxylic acids and salt thereof, and am nocar boxylnge a _iBs ,d1995

salts thereof. OF these, ethylenedianinetetraacetic aci d, {7

‘hydr oxyet hyl et hyl enedi am netriacetic acid, citric acid and salts of these
conpounds are particularly preferred. The conmponent (b) is i ncor por at ed
ih a proportion of 0.1-20 wt.% nore preferably 0.5-10 w.% nost
preferably 1-5 wt. % of the conposition according to the present invention.
Any proportion lower than 0.1 w.%regdBts in a detergent conposition
insufficient in detergency to scum On the other hand, if the conponent (b)

is incorporated in any.proportion exceedi ng 20% the effects of the present
i nventi of“can 'PE)C?'BHBéPg égcé?‘iﬂ'aﬁé%a.“y Nﬂeﬁﬁg?f%ﬂéﬁ’ Iiwhereiniia formyila fhd¥ed |on
t he is a linear alkyl having 8-10 carbon atoms.

13. A composition according to any one of claims 1 to 12, wherein in formula (2), R®
5 is an alkyl having 8-10 carbon atoms.

14. A bathroom detergent composition including a composition according to any one

of claims 1 to 13 together with a suitable diluent or carrier.

10 15._ A method of cleaning hard surfaces in a bathroom which comprises applying a

composition according to any one of claims 1 to 13 to said hard surface.

‘LN ) O



- wat er - sol ubl e sol vent of conponent (c) useful in the practice of this

QO

invention. However, it may preferably iconprise one or nyrg. -SOT
.sol vents selected from conpounds represented by the folloﬁfﬁg&géﬂ%% gﬁEET

formul ae (3) through (5), dihydric al cohols having 4-12 C@gtfpoz atitais 1997
nonohydri c al cohols having 1-5 carbon atons: [err]. 0 I “g9-ferr
(4) [err] (5) wherein [err] and [err] each individually are a
hydrogen atom an al kyl group havi ng 1ABSIRAQ® atons, a phenyl group or a

benzyl group, with the proviso that both &err and [err] groups are not
hydrogen atonms at the saRETERGENTC@MBORIITIAN FORA HH; §P%F r an integer

of 0-10, with the proviso that both m:and n are not integers of O.at, the

t
sane time, [err] and Peterdeath composidian foF hardFRy ageg pncludes

(a) 0.1-30 wt.% of a cationic surfactant represented by the

general formula (1) or (2):
R2 '

l
al-—ul-mis (D
CHg

CH3 i

{
Rs—l}—CHz@ - (2

CHg

wherein R} is a linear or branched alkyl or alkenyl

group having 6-11 carbon atoms, R2 is a methyl group

or a linear or branched alkyl or alkenyl group having 6-11
carbon atoms, R3 is a linear or branched alkyl or

alkenyl group having 6-11 carbon atoms, and X is a

halogen atom or a residue of an alkylsulfuric acid; (b)

'0.1-20 wt.% of a sequeétering agent; and (c) 0.1-20 wt;% of

a water-soluble solvent. The composition has a pH of 3-12.
Since the detergent composition is excellent in the:

ability to decompose and solubilize metallic soap scum, the

dirt on a bathtub and the like in a bathroom can be quickly

and easily cleansed off.




having 1-3 carbon atonms, and [err] is an al kyl" group having 1-3 carbon
atons. In the water-soluble solvent represented by the gener fF—Fora=_(3),
it-is particularly preferable for [erri 3hd [err] to have 1-'-Hﬁ$@dﬁEauﬂﬂﬁBEEN
when they are al kyl groups. In formula (3), mand n nean respecti RLAOBD
average nunbers of noles of ethylene oxide (E. O ) and propyl ene 0
(*P. ©.) added, and may be each individually 0-10. hb parti cul ar I|n1tat|on
i's inposed on the sequence of addition ahsirRaee oxi des. Therefore, the
addi tion may be conducted at random Specific preferable exanples of the
conpounds of the fornul a REFERGERNTICZONRQSY/THON EOY GOARDOSWREAdGY| et her
di et hyl ene gl ycol nonobutyl ether, propylene glycol nonobutyl ether,
REPLACEMENT SHEET 10A dépenggheneogpysmtiannﬁbwthhrdthﬁmﬁmmés includes
polyoxyethylene ? XCOl gp = 1-4) phenyl ether fromthe viewpoint of

3 -% of a cationic surfactant represented by the

general formula (1) or (2):
R2 *
Rl-—b}-CHs LoD
c'u;,

CHg .

!
3— - -
RS- {0y | r @

Cg

wherein R! is a linear or branched alkyl or alkenyl

group having 6-11 carbon atoms, R? is a methyl group

or a linear or branched alkyl or alkenyl group having 6-11
carbon atoms, R3,is a linear or branched alkyl or

alkenyl group having 6-11 carbon atoms, and X is a

halogen atom or a residue of an alkylsulfuric acid; (b)

0.1-20 wt.% of a sequestering agent; and (c) 0.1-20 wt.% of

a water-soluble solvent. The composition has a pH of 3-12.
Since the detergent composition is excellent in the

ability to decompose and solubilize metallic soap scum, the

dirt on a bathtub and the like in a bathroom can be quickly

and easily cleansed off.

This Sheet Has Been RTi
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2 )
deter gen®¥¥and feel upon use of the resulting detergent conposition.
Pref er abl e exanpl es of t he conpounds represented by the general formula (4)
i‘ncl ude 1, 3-di nethyl -2- imdazolidinane and 1, 3-di et hyl -2-i m dazol i di none.
On' the ot her hand, 3- nethoxy 3- nmet hyl but anol , 3-et hoxy- 3 met hyl - but anol
and the like are preferred as conpounds represented by the general fornula
{5). Exanples of dihydric alcohols having 4-12 carbon atons include

i soprene gl ycoprTEE208- tikMeittENTEoR:pent anedi ol and the |ike. Exanples of
monohydric al cohols having 1-5 carbon atoms include nmethanol, ethanol,

i sopropyl al cohol anperkrcENrecoMbesItrheone ForRvEnR sem_h\ma_re i ncor por at ed,
the Towtenperature stability of the resulting conposition is inproved. The

wat er - sol ubl e sol vent conponent (c) is incorporated in a proportion of
0.1-20 wt.% nore preferably 1-15 wt.% nost preferably 5-10 wt. % of the
conposi tion according to theBpEEGBOUNDNGENTHEN INKENTIONportion | ower than
0.1 wt.%results in a _detergent
Field of the Invention:
The present invention relates to a detergent
composition for hard surfaces, and more particularly fo a
detergent composition for hard surfaces, which has good
detergency to scummy dirt or smears on the hard surfaces

of bathrooms and the like.

Description of the Background Art:

As detergents for hard surfaces, in particular,
bathrooms and bathtubs, there are widely used acid
détergents composed mainly of a nonionic surfactant, an
anionic sqrfactanﬁ, an organic acid and a solvent; neﬁtral
detergents comprising in combination a nonionic surfactant
and an anionic surfactant; and alkaline detergents
lcomposed mainly of a nonionic surfactant, an anionic
surfactant and a sequestering agent.

However, the dirt in bathrooms and on bathtubs is
different in the component of dirt from any other dirt iﬁ
“houses and is cbmposed mainly of a metallic soap,
particularly, the calcium salt of a fatty acid, to which
proteins, nucleic acids and oils such as lipids are

bonded. Although this metallic soap scum cannot be



conposition insufficient in detergency to the dirt other tﬁﬁ@;§ﬁg@gH§9@EEus
oil and grease snears. On the other hand, if conponent ( [
proportion exceeding 20% theg effects of the pr

i-n any

~

can no | onger be enhanced. In the detergent conposition for hard surfaces
according to the present invention, the incorporation of (d) an anionic
surfactant having a pol yoxyal kyl ene group in addition to the

above- descri b%é&ﬂ?c%@@tﬁy(@énvémi&@ﬁ(ﬁéu’%ém bétarfdhtBeantnpr ovenent

in detergency to oil and grease snears, in particular, “snmears of sebum
Particularly pipt&£1 ke edexardbees Pf it heannbendecsmpbaetapy Baydng a

pol yoxyal kyl ene group of the conponent (d) include polyoxyal kyl ene al kyl
et her sul f at esdepetyenysl kylicwever keayidetbeergehtat havepahyolyeldkyl ene

al kyl ether acetates and pol yoxyal kyl ene al kenyl ether acetates. The al kyl
gr aepsblems heseh am$é oninsing becomes difficult due to

or al kenyl

redeposition of the dirt after cleaning, bathtubs and the
like are damaged, and hand rougﬁening is caused.

From such a point of view, it has been attempted to
develop detergents excellent in detergency to metallic
soap scum. As a result, there have been reported a
neutral determent comprising in combination a cationic
surfactant and a nonionic surfactant (Japanese Patent
Application Laid-Open No. 283696/1986), a detergent
comprising in combination a cationic surfactant, a
nonionic surfactant and a water-soluble solvent (Japanese
Patenﬁ Application Laid-Open No. 283697/1986), a detergent
comprising in combination a cationic surfactant, a
nonionic surfactant and maleic acid (Japanese Patent
Application Laid-Open No. 283700/1986), a detergent for
bathrooms comprising in combination a cationic surfactant,
a nonionic surfactant, an aminocarbbxylic acid and a
solvent (Japanese Patent Application Laid-Open No.
221497/1989), a detergent for bathrooms comprising in
combination a sequestering agent and a glycol ether
(Japanese Patent Application Laid-Open No. 22397/1981),
etc.

However, it is not yet said that these detergents

eet Has Been Replaced
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8-24 carbon atoms. These alkyl or al kenyl groups nay be
branched. Exanples of the pol yoxyal kyl gne groups in the Q-8 TC
i ncl ude pol yoxyet hyl ene, pol yoxypropyl ene and pol yoxybut yl ene groups C]

t hese, the pol yoxyet hyl ene group and/or the pol yoxypropyl ene group is
particularly preferred. The average nunber of noles of the pol yoxyal kyl ene

group added i sppggf ghgk! ¥a11:139ac't8 aEl[e't%E':b@h Jt‘olzome@éqrﬂce%dﬁ shdmg, of

t he anionic surfactants include saf?s wi t h~al k - netals such as
'sodi um and pot eR&FERbred! bieahhmngl kabihitAreon b,rn&tmsl a;saechnat&l_cal ci um and
magnesi um anmonium salts, and salt wth al kanol am nes such as

nmonoet hanol - ansaeh. di debaigeatl Reqaitel rabbdng anisiwa:fadreaid ibe pref erabl e
exanpl es of the anionic surfactants include polyoxyethylene (E. O = 1-10)
[err]-al kyl etbteanskfilawéthaadspohgexypet thieeddke. In addition,

surfactants are preferably those having 4-26 carbon at offs H
\e
-l-

conventional detergents in which a quaternary
ammonium salt is incorporated have involved a

problem in that they are irritating to the skin.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present
invention to provide a detergent compoéition, which can
easily remove dirt or smears composed mainly of metallic
soap scum on a hard surface of, in particular, a bathroom
or the like and are not irritating to the skin.

The present inventors have carried out various
investigations as to the relationship between the
detergency to dirt composed of metallic socap scum
combined with oil, and the chemical structure of a cationic
surfactant. As a result, it has been found that the
combined use of a quaternary monoalkyl(or monoalkenyl)-
trimethylammonium or dialkyl(or dialkenyl)dimethylammonium
salt, or a quaternary monoalkyl(or alkenyl)benzyldimethyl-
ammonium salt, the alkyl or alkenyl moiety of which has a
relatively short chain length of 6-11 carbon atoms, with a
sequestering agent and a water-soluble solvent provides

excellent detergency when compared with the case where any

This Sheet Has Been Replaced




(E.O = 1-10) [err]-alkyl ether acetates. The conponent
I ncorporated in a proportion of 0.1-20 w.% nore prefer
nmost preferably 0.5-10 w. % of the conposition accordin
i nvention fromthe viewpoint of detergency to sebum snears and storage
stability. The bl endi ng proportion of component (a) to conponent (d) is
preferably 3/7 to 7/3, nore preferably 4/6 to 6/4 in terns of nolar ratio
fromthe viewngtRbrotaebrigeaaythetanuRss wBRMS 19l com®indtilon,ng
conposition. In general, the conbined use of a cationic surfactant and an
"ani oni ¢ sur f acwRAhr 83ubt Ssi fiotoiFRitatiag docemMel ekinjhehelsoneading
precipitate tends to form which may offer a problemfromthe viewoint of
storage st abi |l tbycohpletdon dfietheeprbsehe dmvemtdosurfactant having a

pol yoxyal kyl ene group nmakes the conplex-formng ability Iow, and hence is
favorabl e to storageltthbsl algo baenhrevendegdethadorphes icomiinedr use ®f
surfaces

.ga ﬁﬁﬂem%ﬂ

the above components with an anionic surfactant having a
polyoxyalkylene group further improves detergency not only
to the dirt of the metallic soap scum, but also to the
smears of sebum.

It has been further found that when a noﬁionic
surfactant and/or an amphoteric surfactant is incorporated
in addition to the above components and the anionic
surfactant having a polyoxyalkylene group, the detergency
to the dirt of metallic soap scum and to the smears of .
sebum can be still more improved, and storage stability
is also improved.

According to the present invention, there is thus
provided a detergent composition for hard surfaces, .
comprising the following-components (a), (b) and (c):

(a) 0.1-30 wt.% of a cationic.surfactant represented
by the general formula (1) or (2):

R2 *
|

nl—-rls-cu3 X (D
CH3

CHy .

l
Rs—rrcaz-@ - (2)

CHy
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- 13 - according to the present invention, it is preferable to incorporate
a nonionic surfactant and/or an anphoteric surfactant as a conponent (e)
with a viewtoward still further inpro®i ng the detergency to sebum snears
and preventing deterioration of performance during long-termstorage at a
hi gh tenperature. Preferable exanples of such a nonionic surfactant include
the follow ng conpounds (i) to (iv), with the conmpounds (iv) being
particularly prafes ﬁ]ﬁ{j RYi s %)'miafé‘f %%ﬁéﬁd& &g 1soframélgryet hyl ene

al kenyl ethers in I ch the al kyl enyl group thereof has 20 car bon

atons on the aVfFARS hadfkhd - T ABERS, 02 { dendEbY 0X YREENYENGreapuP

added is 1-30 on the average. (ii) Higher fatty aci d al kanol am des
represented by die fXirdeast rge gﬁfmdied G IRY B, oPrallbenyl agitohp Onapinguettl

wi th al kyl ene oxides: [err] [eg
carbon atoms, R” stands for a linear or branched alkyl or
alkenyl group having 6-11 carbon atoms, and X is a
halogen atom or a residue of an alkylsulfuric acid;
(b) 0.1-20 wt.% of a sequestering agent; and
(c) 0.1-20 wt;% of a water-soluble solvent,
said composition having a pH of 3-12.
According to the present invention, there is also
provided a detergent composition for hard surfaces,
- further comprising (d) an anionic surfactant having a
polyoxyalkylene group in addition to components (a),
(b) and (c), said composition having a pH of 3-12.
According to the present invention, there is further
provided a detergent composition for hard surfaces,
further comprising (e) a nonionic surfactant and/or an
amphoteric surfactant in addition to the components (a),
(b), (c) and (d), said composition having a pH of 3-12.
Since the detergent compositions for hard surfaces
according to the present invention are excellent in the
ability to decompose and solubilize metallic soap scum and
sebum, the dirt on a bathtub and_the like in a bathroom
can be quickly and easily cleansed off. Moreover, they
have good long-term storage stability.

The above and other objects, features and advantages



wherein [err]

and [err]

H or

[err],

I's an al kyl or al kenyl group having 10-20 carbon atomns, [err]

- (1ii) Am ne oxides exenptified by alkylan1ne oxi‘des or al kenyl am ne
oxi des having a linear or branched al kyl or al kenyl group having 1-24

carbon atons. Preferabl e exanples of the am ne oxides include al kyl am ne

oxi des represegt eghdY
wherein [err] i

“and [err]

f@seﬁel iﬂ%ﬂsleﬁnsmi Berﬁ_ahalﬁ appbgetliated f£rioh

14

) &
IS an é? or al kenyl group having 8- 2% carbon atons, [err]

arghé dgﬂéf éil:l':ewl éhibedifehtsr et theopreaeftoihventidnjernplieh
I ndi vidually an al

is an aIkylenewglbubehdesoglnea sabbeguehely, 1andeaaand b are equal

group having 1-3 carbon atonms, Dis -NHGC or -CNH,

other and stand for O or 1. In the general fornula (a), [err] may be an

al kyl

or

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS
The cationic surfactant of component (a) serves

to decompose and solubilize metallic soap scum when
used in combination with a sequestering agent. 1In the
present invention,-it is important for such a surfactant
to have the structure represented by the general formula
(1) or (2). More specifically, the linear or branched

alkyl or alkenyl group indicated by R! or R2 in the

lgéneral formula (1) has a chain length of 6-11 carbon.

atoms, more preferably 8-10 carbon atoms, and most
preferably 8 carbon atoms. Such R! and R2 groups
are preferably linear or branched alkyl groups, with
linear alkyl groups having 8-10 carbon atoms, in
particular, octyl groups being more preferred; As the
cationic surfactant of the general formula (1), is
preferred a quaternary dialkyldimethylammonium salt
in which both R! and R? are linear or branched
alkyl or alkenyl groups having 6-11 carbon atoms.

On the other hand, the linear or brancﬁed élkyl or
alkenyl group indicated by R3 in the general formula (2)

has a chain length of 6-11 carbon atoms, more preferably

are the sane or different fromeach other and denote individually
and p and q are integers of g1-3 and 0-3, respectively. -

E

to each



aIkenyI group haV|ng 8- 24 carbon atons. However, an alk

HE QUEETENS BEEN
12-18 carbon atons is particularly preferred. [err] and

Ferrkmmmﬁh

i'ndi vidual ly an al kyl group having 1-8 €arbon atons. A ;
group is particularly preferred. (iv) Al kylglycosides exenpllfled by

conpounds represented by the follow ng general forrmula: [err] wherein [err]
Jsreans a |linear or branched al kyl, al kenyl or al kyl phenyl group having 8-18

carbon atons IgLie!@lrbdif ddoie UrkP A f¥e£OLaBIUB BAYHBH Ardmsar Do

atons, Gis a - 15 - resi i ng sugar having 5-6

‘carbon atoms, gsh % &l gr iR IPFe FURDSTS &f10nSaaNgr IbBahBhbar Bk gfl the

aver age value respectlvely The value of x is preferably 0-2 fromt
vi ewpoi nt of sptatlp) iwith ne Vibiesaxndllleyy sgedbhp 7abh| paytivhllr) Beligear

particularly preferred. On the other hand, when y is
alkyl group having 8 carbon atoms being more preferred.
Cationic surfactants of formula I on II wherein any of
R1-R3 has 12 or more carbon atoms are storngly irritaing
to the skin and are hence unsuitable for use in a detergent
for hard surfaces of a bathroom or the like.
Examples of X indicative of a counter ion in these
cationic surfactants include a bromine atom, an iodine
atom and a chlorine atom when X is a halogen atom, and
methanesulfonic acid and ethanesulfonic acid when X is a
residue of an alkylsulfuric acid. Of these, a halogen
atom, in particular, a bromine or chlorine atom is
preferred.
The component (a) is preferably incorporated in a
proportion of 0.1-30 wt.%, more preferably 0.3-15 wt.%,
most preferably 0.5-10 wt.% of the cpmposition according
to the present invention. Any proportion lowér than 0.1
"wt.% results in a detergent composition insufficient in
detergency to scum. On the other hand, if the

component (a) is incorporated in any proportion éxceeding
30%, the effects of the present invention can no longer

be enhanced. It is therefore uneconomical

to incorporate the component (a) in such a high
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greater than 1 in ternms of the average value, nanely, tl , nT.C
surfactant contains a saccharide chain conposed of a di HatHliSSHER %?FF'I“I
hi gher ol igosaccharide as.a hydrophil i< gr-oup. The bond}{f orm -
saccharide chain my be a 1-2, 1-3,.1-4 or 1-6 bond, or an alpha- or

bet a- pyranosi de or furanoside bond. It is also possible to contain a
sacchari de chain havi ng a conbi nati on of these bonds. The average val ue of
y in the gener ng@gbﬁ may be 1-5, preferably 1-1.5, nore preferably
1-1.4. Inciden y is determined in accordance with the proton NWR

‘method. Further, [ergb partheudarenakmit@ridon? iisS ifgisicbn wie al kyl group
havi ng 10-14 carbon atons fromthe viewoint of solubility and

cleanability. skguestering agent| ofs composient \(eh st Kidrerss drodmsdavi ng
2-3 carbon atons fromthe viewpoint of solubility in water. Mreover, the
structure of Gthe dbiidityndd dhedadiengndpseques tmteraedrdalalidres be used,
whi ch is a nonosaccharide or di- or still higher oligosaccharide.
Pref er abl e exalioweyesf, exanpdesntherest fimcladendiviroryaaxhaxykil facikd®se

for the nonosacchari de, and nmaltose and sucrose for the di- or
and salt thereof, and aminocarboxylic acids and salts

thereof. Of these, ethylenediaminetetraacetic acid,
hydroxyethylethylenediaminetriacetic acid, citric acid and
salts of these compounds are particularly preferred.

The component (b) is preferably incorporated in a
proportion of 0.1-20 wt.%, more preferably 0.5-i0 wt.$%,
most preferably 1-5 wt.% of the composition according to
the present inventionf Any proportion lower than 0.1 wt.$%
results in a detergent composition insufficient in
detergency to scum. On ﬁhe other hand, if the
component (b) is incorpﬁrated in any proportion exceeding
20%, the effects of the present invention can
no longer be enhanced.

No particular limitation is imposed on the
water-soluble solvent of component (c) useful in the
practice of this invention. However, it may preferably
comprise one or more water-soluble solﬁents selected from
compounds represented by the following general formulae
(3) through (5), dihydric alcohols having 4-12 carbon
atoms and monohydric alcohols having 1-5 carbon atoms:

RY0(CyH40) p(C3HGO) R (3)

' Thls Sheet Has Been RTi
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still higher oligosaccharide because of their good - 16 - availability
and | ow cost. O these, glucose is particularly preferred fromthe

vi ewpoi nt of availability. No particulakg lLimtation is inposed on the
anphoteric surfactant useful in the practice of the present invention.
However, al kyl am docar boxybet ai nes and al kyl am dohydr oxysul f obet ai nes are
preferred. In these anphoteric surfactants, those containing a |linear or
branched al kyl group having 8-24 nggﬁatons on the average as a

hydr ophobi ¢ group are preferred.2 nong the surfactants for conponent (e),
anphoteric surfactants are pregéiied fR7 nMproving the stor stability of
the conposition according to the p esent I nvention, while nonionic
surfactants are preferred for inprog@ng the detergent effect on sebum
snears. Therefore, it is nore prefemable in the present invention to use
t hese anphoteric and nonionic surfa@ ants

R8oc(cH3 ) 5CH,CH,OH (5)
wherein R% and R> each individually are a hydrogen atom, an
alkyl group having 1-8 carbon atoms, a phenyl group or a
benzyl group, with the proviso that both R? and R3
groups are not hydrogen atoms at fhe same time, m and n
stand individually for an integer of 0-10, with the
proviso that both m and n are not integers of 0 at the
same time, R® and R7 each individually are an alkyl group
having 1-3 carbon atoms, and R® is an alkyl group having 1-3
carbon atoms.

In the water-soluble solvent represented by the
general formula (3), it is particularly preferable for r?
and R to have 1-4 carbon atoms when they are alkyl
groups. In formula (3), m and n mean respectively
the average numbers of moles of ethylene oxide (E.O.)
and propylene oxide (P.0O.) added, and may be each
individually 0-10. No particular limitation is imposed on
the sequence of addition of theée oxides. Therefore, the
addition may be conducted at random. Specific preferable
examples of the compounds of the formula (3) include
propylene glycol monomethyl ether, diethylene glycol

monobutyl ether, propylene glycol monobutyl ether,



proportion of 0.1-20 w.% nore preferably 0.5-10 wt. % 0 By %?%FN
according to the present invention framigqe vi ewpoint of. e date Pnrv 10
sebum snears and storage stability. The detergent conposition accordlng to
t he present invention may contain, for exanple, an al kalizing agent (0.1-15
wt . % such as an al kanol ani ne, a thickener, a pignent a colorant, a

per f b Rt f t
Por the Dase: BiBEOBYELAS, glPcBlt hBRBbLEY1 19840481 Shd DAY | 1 €1
The det er gent &QgEBi'gbOQ cg Bh@ﬂgggehhgrpE%%ﬁnkhanQWWﬂalﬂﬁﬂbfxa

prepared by mXing th above escri conponents in a nethod known per se

inthe art. Th&eﬁé*rgénbfkeaﬁanﬁééﬂ.t uPBni Gsk effefidlel Yedulltihg dw&it 3- 12,
nore preferably 5-10, nost preferably 6-8. It is not

composition.

i'n combi nation. The conponent (e) is preferably incorporﬁtﬁﬁg%p

Preferable examples of the compounds represented by
the general formula (4) include 1,3-dimethyl-2-
imidazolidinone and 1,3-diethyl-2-imidazolidinone. On
the other hand, 3-methoxy-3-methylbutanol, 3-ethoxy-3-
methyl~-butanol and the like are preferred as compounds
represented by the general formula (5).

Examples of dihydric alcohois having 4-12 carbon
atoms include isoprene glycol,
2,2,4-trimethyl-1,3-pentanediol and the like.

Examples of monohydric alcohols having 1-5
carbon-atoms include methanol, ethanol, isopropyl alcohol
and the like. When these 1owér alcohols are incorporated,
the low-temperature stability of the resulting composition
is improved.

The water-soluble solvent. of component (c) is
preferably incorporated in a proportion of 0.1-20 wt.%,
more preferably 1-15 wt.%, most preferably 5-10 wt.$% of
the composition according to the present invention. Any
proportion lower than 0.1 wt.% results in a detergent
composition insufficient in detergency to the dirt other
than scum, such as oil and grease smears. On the

other hand, if component (c) is incofporated in any
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preferable for the conposition to have any pH outside the above range
because problens of hand roughening and the |ike arise. The conposition
atcording to the present invention my qq used as a detergent for hard
surfaces such as tiles, ceranmics, enanel'ware, reinforced plastics (FRP),
stainless steel, wood and the |ike. However, it is preferably used,
par.ticularly, for cleansing bathroons, bathtubs and bath furnaces, nanely,
as a detergent for bathroonms. As a cl eansing nethod using the conposition
according to the present invention, there may be used any nethod heretofore

i n“common use. P%bo%aem! @xceledihgORio ,NRHRS TFPLdE IdIMHH GPedemPonge or
the like wwth the conposition andrub the hard surface to be cleansed in a

bat hr oom or bati h/el tWonh cahe neP AdsgerObd @nhidinded.he surface to be cl eansed
with the conposition, |eave the surface to stand for a while, and then

rinse the surface w tih whiccketdyorent! eanfiosd. tilte) ifonematd fanef ades
bathtub, it is also permssible to add the conposition according to the
present invent agecordiagnvdicerthe present invention, the incorporation of
(d) an anionic surfactant having a polyoxyalkylene group
in addition to the above-described components (a), (b) and
(c) permits a further improvement in detergency to
0il and grease smears, in particular, smears of sebum.

Particularly preferable examples of the anionic
surfactant having a polyoxyalkylene group of the component
{d) include pblyoxyalkylene alkyl ether sulfates,
polyoxyalkylene alkenyl ether sulfates, polyoxyalkylene
alkyl ether acetates and polyoxyalkylene alkenyl ether
acetates.

The alkyi or alkenyl groups in these anionic
surfactants are preferably those having 4-26 carbon atoms,
more preferably 8-24 carbon atoms. These alkyl or alkenyl
groups may be either linear or branched. Examples of the
polyoxyalkylene groups in the anionic surfactants include
polyoxyethylene,-polyoxyprdpylene and polyoxybutylene
groups. Of these, the polyoxyethjlene group and/or the
polyoxypropylene group is particularly preferred. The
average number of moles of the polyoxyalkylene group added
is preferably 1-20, in particularly 1-10. Examples of

salts of the anionic surfactants include salts with alkali
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- 18 - remaining in the bathtub after bathing, leaving it to stand for a
certain period of tine, preferably, at least 1 hour and then discharge the
wat er. Thereafter, if necessary, the surfpace of the bathtub nay be rinsed
with water. In this case, it is preferagle to add the conposition of the
present invention in a concentration of 0.5-100 ppm preferably 10-80 ppm
in terns of the cationic surfactant. The present invention wll hereinafter

be d i bed i j | ' I v 4 | d
e kept | mi e it asheddiinl A USSR, Sear LOMHEL aidaiRY ¢
exanpl es. Examdagnl witdh GUBIAIAL 48 iRP radhed P! WfihofOFROS! L ons

havi ng their correspondi ng fornulati ons shown I n es 1 and 2 were .
prepared to evaalalss Wrd) et G eI NMlites TéecK epdll ts are shown in

Tables 1 and 2. Nunerals corresponding to the conponents in the tables
i ndi cate w . % mohos thainodr-amned difetdairspaning and triethanolamine.

Specific preferable examples of the anionic
surfactants include polyoxyethylene (E.O. = 1-10)
Cg.24-2lkyl ether sulfates and polyoxyethylene
(E.O. = 1-10) Cg_24-alkyl ether acetates.

_ The component (d) is preferably incorporated in a
proportion of 0.1-20 wt.%, more preferably 0.3-15 wt.%,
most preferably 0.5-10 wt.% of the composition according
to the present invention from the viewpoint of
detergency to sebum smears and storage stability.

The blending proportion of component (a) to
component (d) is preferably 3/7 to 7/3, more preferably
4/6 to 6/4 in terms of molar ratio from the viewpoint of
detergencf to sebum smears of the resulting
composition.

In general, the combined use of a cationic
sﬁrfactant and an anionic surfactaﬁt results in formation
of a cpmplex. Therefore, precipitate tends to form, which
may offer a problem from the viewpoint of storage
stability. However, the use of the anionic surfactant
having a polyoxyalkylene_group makes the complex-forming
ability low, and hence is favorable to storage stability.

In the detergent composition for hard surfaces



The eval uation of detergency was performed in the followi ng manner. After a
bath basin and a bat hroom seat, both, made from pol ypropyl ene and soil ed by
bat hing to such an extent that the dir+ Was-not renoved sinply by rubbing,
were brought into close contact with a cloth inpregnated with a detergent
conposition to be tested for several seconds, or were sprayed with the
det.ergent conposition, they were lightly rinsed wth water, and the - 19

- condi tion thajcddiRidig tedahd éé‘ﬁ@Vﬁ@vé@@lthUﬁUYsoﬁféféﬁébﬁédtbanked
in 5 grades in accordarnce with the follow ng st andar d (in the tables,

i ndi cated by arirstatgmee el dlandiidhic Burfacthit ma/é_enauedmpnoaer@by good

extent; 4: Dirt was renoved to a good extent; 3: Dirt was unevenly renoved;

2: Dirt was sI|qﬁnﬂqctanunaxiaenmmﬂonéhtt(m@sthhraeVyeweuowaﬂd still
further improving the detergency to sebum smears and
preventing deterioration of performance during long-term
storage at a high temperature.

Preferable examples of such a nonionic surfactant
include the following compounds (i) to (iv), with the
compounds (iv) being particularly preferred.

(1) Polyoxyethylene alkyl ethers or
polyoxyethylene alkenyl ethers in which the alkyl or
alkenyl group thereof has 10-20 carbon atoms on the
average, and the number of moles of the polyoxjethylene
' group added is 1-30 on the average.

| (ii) Higher fatty acid alkanolamides represented by

the following general formula, or their addition products
with alkylene oxides:

r10

(CHCHR0) pH

R?CON
(CHCHZ0) 4H
. R11 .

wherein R? is an alkyl or alkenyl group having 10-20

carbon atons, R10 and Rl are the same or different
from each othér and denote individually H or CH3, and p

and q are integers of 1-3 and 0-3, respectively.



Tabl e 1 Exanpl e Conponent 1 2 3 4 5 6 7 ;
anmmoni um chl ori de Di decyl di net hyl - ' 5 THIS SH %r BEEN
amoni um chl ori de Decyl trinmethyl- amonjygmchloride REPLA

5 Cctyl benzyl di net hyl - 5 ' S amrtoni un chl or | de
Di et hyl ene gl ycol - 5 5 5 5 (c) nonobutyl ether D propyl ene glycol
5 .5 5 5 nonobutyl ether (b)EDTA 2 2 2 2

2 2 2 G her co S &r £i @% Ba: é’ﬁid@gl
Bal Bal AIkaI|2|ngn§g'e(r?’[rbt AIM RS e e e S ik%émﬁ%

or alkenylamine ox1des having a llnear or branched alkyl
or alkenyl group having 1-24 carbon atoms. Preferable
examples of the amine oxides include alkylamine oxides

represented by the following general formula (a):
Rr13

R12-(D) 5~ (E),~N—0 (a)
Rrl4

wherein R!2 is an alkyl or alkenyl group having 8-24
carbon atoms, R13 and R14 are identical with or different
from each other and denote individually an alkyl group
having 1-3 carbon atoms, D is ~NHC- or -CNH-, E is an

8] 0]
alkylene group having 1-5 carbon atoms, and a and b are
equal to each other and stand for 0 oxr 1.

In the general formula (a), r12 may be an alkyl or
alkenyl group having 8-24 carbon atoms. However, an alkyl
group having 12-18 carbon atoms is particularly preferred.

R13 and r14 may be individually an alkyl group having 1-3
carbon atoms. However, a methyl group is parﬁicularly
preferred.

(iv) Alkylglycosides exemplified by compounds
represented by the following general formula:

R15(0R16)XGY
‘wherein R15 means a linear or branched alkyl, alkenyl or
alkylphenyl group having 8-18 carbon atoms in total, r16

denotes an alkylene group having 2-4 carbon atoms, G is a

Sheet Has Been Reﬁaced

‘ AW



Eval uation of detergency 5.0 5.0 4.0 5.0 5.0 5.0 4.2 5.0 Bal: Bal ance; QS:

An anmount sufficient to keep pH 7. - 20 - Table 2 Conparative Exanple
Conmponent 1 2 3 Na al kyl (c=%3i5benzenesul fonate 5

Di st earyl di met hyl ammoni um chl ori de 5 Di et hyl ene gl ycol
nonobut yl et her 5 EDTA :

2 . 2 28 HhkC d@Fided £ duci havihg 5-6 <arbon 2
Wat er © Lved trom _a reBéﬂczmg_ gézlgar E'Ef‘alsL A% kal 1 zi ng agent
(NaCH) atoms, 8Rd x aRd y st@adE\RIdunbedf dfelrpety 1-5 in

3.5 2.5 2.3 Bal: Balance; "QS: An amount sufficient to keep pH 7. It
i s understood ftegiisTalfl ehel a¥etade Rallud)e ripadntelsanposi tions accordi ng

to the present invention :

The value of x is preferably 0-2 from the viewpoint
of solubility in water and crystallizability, with 0 being
particularly preferred. On the other hand, when y is
greater than 1 in terms of the average value, namely, the
nonionic surfactant contains a saccharide chain composed
of a disaccharide or still higher oligosaccharide as a
hydrophilic group. The bond form of the saccharide chain
may be a 1-2, 1-3, 1-4 or 1-6 bond, or an alpha- or
beta-pyranoside or furanoside bond. It is also possible
to contain a saccharide chain having a combination of these
bonds. The average value of y in the general formula may
be 1-5, preferably 1-1.5, more preferably 1-1.4.
Incidentally, y is determined in accordance with the
proton NMR method.

Further, R15 in the general formula is preferably an
alkyl group having 10-14 carbon atoms from the viewpoint
of solubility and gleanability. Furthermore, R16 is
preferably an alkylene group having 2-3 carbon atoms from
the Qiewpoint of solubility in water. Moreover, the
structure of G is determined depending upon the raw
material to be used, which is a monosaccharide or di- or
still higher oligosaccharide. Preferable examples of the
raw material for G include glucose and fructose for the
monosacchafide, and maltose and sucrose for the di- or

still higher oligosaccharide because of their good



have excel | ent detergency when conpared with the case where the quaternary
ammoni um salt having a | ong-chain al kyl group wherein the nunber of carbon
atons is at least 12 is utilized. \Wen jthe detergent conpositions according
to the present invention were used, the surfaces cl eansed were not .damaged,
and irritativeness to the skin was scarcely observed. Exanples 9-17 and

Conparative ExaRlasi ity 4R YSPBoSOPGf [tKESe f 0g1R6HE0085 having their
correspondi ng formul ati ons shown in Tables 3 and 4 were prepared and

eval uated W tgarteisRExdr 1P sicd fdgead Vi ool shioredewpoint @8 avaidabliliyy.The
results are shown in Tables 3 to 5. Numerals corresponding to the

conponents in the tNdlpEsrtichleat el inmitat]idval siaimposedt bndshef det er gency
to dirt of nmetallic soap scum and snears of sebun] (Detergency to dirt- of
met al | i ¢ soa@mphoedie swefactanh yvesfwbrinrbiee prachicéodbEotheag
present invention. However, alkylamidocarboxybetaines and
alkylamidohydroxysulfobetaines aré preferred. 1In these
amphoteric surfactants, those containing a linear or
branched alkyl group having 8-24 carbon atoms on the
average as a hydrophobic group are preferred.
Among the surfactants for component (e),
amphoteric surfactants are preferred for improving the
- storage stability of the composition according to the
present invention, .while nonionic surfactants are
preferred for improving the deteigent eifect on sebum
smears. Therefore, it is more preferable in the present
invention to use these amphoteric. and nonionic surfactants
in combination.
The component (e) is preferably incorporated in a
-proportion of 0.1-20 wt.%, more preferably 0.5-10 wt.$% of
the composition according to the present invention from
the viewpoint of the_detérgency to sebum smears and
storage stability.
The detergent composition according to the present
invention may contain, for example, an alkalizing agent
(0.1-15 wt.%) such as an alkanolamine} a thickener, a
pigment, a colorant, a perfume base, a germicide, an

antiseptic, and water in an amount sufficient for the



L3

manner. After a bath basin and a bathroom seat, both, nade from

pol ypropyl ene and soiled by bathing to such an extent that the dirt was not
renoved sinply by rubbing were brought- i 6 cl ose contact with a cloth

i npregnated with a detergent conposition to be tested for several seconds,
or were sprayed with the detergent conposition, they were |ightly rubbed

with the cloth Nebigt i Qﬁg%? i Agan dNeg
visual ly obser&ggagngggg%%egfiﬁﬂ% é%ﬂﬁﬁggggg$ ance\Méé?%mz fol I owi ng

: Kea gra !
- standard (in the tabirgg detdirgan®d dimpds IR APt d &é?rés'ex&rt
was renoved to a very good extent; 4: Dirt was renoved to a good extent; 3:

Dirt was uneveinyen®ionedan’ beDipriepaaed by ilding nEhe dbevs-desdribedas
scarcely renoved. (Detergency to snears of sebun) After five adults were
bat hed i n a bacomponents dn st aetdhess ksteal pandsd hin behdntambt wasThefpHt of
stand overnight, the water in the bathtub was di scharged, and
the composition is preferably within a range of 3-12, more
preferably 5-10, most preferably 6-8. It is not
preferable for the composition to have any pH outside the
above range because problems of hand roughening and the
like arise. |

The composition according to the present invention
may be used as a detergent for hard surfaces such as tiles,
ceramics, enamelware, reinforced plastics (FRP), stainless
steel, wood and the like. However, it is preferably -
used, particularly, for cleansing bathrooms, bathtubs and
bath furnaces, namely, as a detergent for bathrooms.

As a cleansing method using the composition
according to the present invention, there may be used any
method heretofore in common use. For example, it is only
necessary to impregnate a sponge or the like with the
composition and rub the hard surface to be cleansed in
a bathroom or bathtub Qith the sponge; or to spray the
surface to be cleansed with the composition, leave the
surface to stand for a while, and then rinse the surface
with water. Upon cleansing the inner sﬁrface of a

bathtub, it is also permissible to add the composition

according to the present invention into water



- 22 - the bathtub was air-dried. The dirt thus adhered to the bathtub was
used in the evaluation. A detergent conposition to be tested was sprayed on
tthe dirt on the bathtub by a conmmercial }$-avail abl e sprayer, and the -
sprayed place was then rubbed with sponge. The thus-treated bathtub was
rinsed with water, and the condition that the dirt had been renoved was

visual l'y obsepyg Qlﬁgﬁgrﬁakeﬂ 'Baé ¢LBIaT R %%@m.@ncqewlmgt flec fﬁH I&Mw

standard (in t e ta |cate by an average val ue of

was renoved t@og HeE¥rda9H BELEBH: of: tPmel, fl’eﬁdilb‘ll. ae a@@:td 1e>ﬁ<ﬂﬁzé 3:
Dift was unevenly removed; 2: Dirt was sllg reaned and 1: Dirt was

scarcely renpsad. thShoaageharrgbl khieyjrate .st Qﬁmaﬂt@m I iitfy nexegsased in
accordance with the foll ow ng standard:
the surface of the bathtub may be rinsed with water. 1In
this case, it is preferable to add the composition of the
present invention in a concentration of 0.5-100 ppm,
preferably 10-80 ppm in terms of the cationic surfactant.

The present invention will hereinafter be described
in more detail by the following examples. However, it
should be kept in mind that the present inventioh is not
limited to and by these examples.

Examples 1-8 and Comparative Examples 1-3:

Detergent compositions having their corresponding
formulations shown in Tables 1 and 2 were prepared to
evaluate with respect to detergency. The results are
shown in Tables 1 and 2. Numerals corfesponding to the
components in the tables indicate wt.%.

[Evaluation method of detergency]

The evaluation of detergency was performed in the
following manner. After a bath basin and a bathroom seat,
both, made from polypropylene and soiled by bathing to
such an extent that the dirt was not removed simply by
rubbing, were brought into clbse contact with a cloth
impregnated with a detergent composition to be tested for
several seconds, or were sprayed with the detergent

composition, they were lightly rinsed with water, and the



A: None of turbidity, separation and precipitate were observed even after
being stored for 1 nonth at 40[err]; B: Turbidity was slightly observed

after being stored for

1 nonth at 40[err], but neither separation nor

precipitate was observed; C. No precipilatg occurred right after the
preparation of the conposition at room - 23 - tenperature, but

preci pitate was observed after

being stored for 1 nonth at 40[err]; and D

Both turbidity and precipitate were observed right after the preparation of
the conposi t icondiit ismorelisgdiatdirt had -bekh -removed was visually

observed and ranked in 5 grades in accordance with the

following standard (in the tables, indicated by an average

value of n = 5):
5: Dirt was removed to a very good extent;
4: Dirt was removed to a good extent;
3: Dirt was unevenly removed;
2: Dirt was slightly removed; and
1: Dirt was scarcely removed.
Table 1
Example
Component .
1 2 3 4 5 6 7 8
Dioétyldimethyl- 5. 5
ammonium chloride
Didecyldimethyl- 5 5
(a) | ammonium chloride
Decyltrimethyl- 5 - 5
ammonium chloride
Octylbenzyldimethyl- 5 5

ammonium chloride

Diethylene glycol
(c) | monobutyl ether

Dipropylene glycol
monobutyl ether

(b) | EDTA

Other components:
Water
Alkalizing agent

(NaOH)

Bal [Bal [Bal|Bal {Bal |Bal |Bal |Bal

QS |0S |QS |QS [QS [QS |QS |QS

Evaluation of detergency| 5.0{5.0/4.0/5.0|5.0{5.0/4.2|5.0

Bal: Balance; QS: An amount sufficient to keep pH 7.



Tabl e 3 Conponent Exanmple 9 10 11 12 13 14 15
16 17 Cctyl benzal - 3 3 3 3 _ koniumchl oride (a)
DPecyl benzal - - 3 3 konium chl oride
R 3 3 Dioctyldinethyl- amogpum - - - - 3
3 3 - chloride Conpound*[err] “of the follow ng 4 - 4
5 . - 5 5 - formula (d) Conpound*2 of the follow ng - 4
- 4 5 - - 5 formul a Al kyl gl ycosi de*[err] - - 2 -
1 1 - Conmpound*[err] of the folphemMena - - -
- - f opH-a—(-e)—Conpoundif-eri]—of
Comparative Example
Component -
: 1 2 3
Na alkyl (c=13) benzenesulfonate 5
Distearyldimethylammonium chloride 5
Diethylene glycol monobutyl ether 5
EDTA 2 2 2
Citric acid 2 2 2
Water Bal Bal Bal
Alkalizing agent (NaOH) Qs Qs (o]}
Evaluation of detergency 3.5 2.5 2.3

Bal: Balance; QS: An amount sufficient to keep pH 7.

It is understood from Tables 1 and 2 that the
detergent compositions according to the-present.invention
have excellent detergency when compared with the case where
the quaternary ammonium salt having a long-chain alkyl
group wherein the number of carbon atoms is at least 12 is
utilized. When the detergent compositions according
to the present invention were used, the surfaces cleansed
were not damaged, and irritativeness to the skin was
scarcely observed.

Examples 9-17 and Comparative Examples 4-7:

Detergent compositions for bathrooms having their

corresponding formulations shown in Tables 3 and 4 were

prepared and evaluated with respect to detergency and storage



the foll owi ng - -2 - - 1 - fornula Conmpound*6

of the follow ng - - - - - 1 - 2 formul a
Tetrasodi um EDTA 3 2 2 2 3. 23 .3 2 2 (b) Gtric acid

2 2 2 3 2 2 2 2 D ethylene egcoI 7 775 10
nonobut yl et her 7 7 5 10

1,3 D et hyl - Zee iy ey daz@ld. %é@{n& Tables -
3- Met hoxy- 3- 11€9 s are s%} Lﬁ%ﬂ ? eN@thy?

- 7 - - - - NuHSRed Qfor.‘ﬁ?ﬁéifondlng to the comp&i’én@' lﬁai:h@a{:aﬁﬁés Bal Bal
Bat Bal pH (adjusted with 7 7

Det ergency to ididicate 4. ¥. 5 [éExﬁaléh&fbxﬁ nﬂeﬂxddé df Sdétérdjbheygeacgure
sebum 4.5 4.5 4.9 4.7 4.5 4.9 4.8 4.8 4.8 snear Storage stability B
B A A 'Bof metallid\ soap scum and smears of sebum]

(Detergency to dirt of metallic socap scum)

The evaluation was performed in the following
manner. After a bath basin and a bathroom seat, both,
made from polypropylene and soiled by bathing to such an
extent that the dirt was not removed simply by rubbing
were brought into cloée contact with a cloth impregnated
with a detergent composition to be tested for several
seconds, or were sprayed with the detergent composition,

they were lightly rubbed with the cloth, and the condition

that the dirt had been removed was visually observed and

ranked in 5 grades in accordance with the following
standard (in the tables, indicated by an average value of
= 5):

5: Dirt was removed to a very good extent;

4: Dirt was removed to a good extent;

.3: Dirt was unevenly removed;

2: Dirt was slightly removed; and

1: Dirt was scarcely removed.
(Detergency to smears of sebum)

After five adults were bathed in a bathtub made of
stainless steel, and the bathtub was left to stand

overnight, the water in the bathtub was discharged, and



-

(AO[err], 1 nont h) - 25 - *1: [err] *3: [err] (G residue of glucose),

*4: [err] *5: [err] *6: [err] Bal: Balance. Table 4

Conp. Exanpl e Conponent 4 5 6 + (23 - Wyristyl benzal koni um chl ori de

3 3 - - Dinyristyl di met hyl anmoni um chl ori de - - 3 3 (d)

Sodiun1Iaurylbenzenesulfonate 5 5 - - Sodium | auryl sulfate
-5 5 {fd b %a@shie g dirt thug adhered.t

Cbnpound*[err] ﬁ% ﬁkﬁ¥hglo§§ngg?orﬁﬁ The dir u? ? tfggbdlﬁh#%EﬁA

2 2

2 2 pathtub was used in the evaluation.

A detergent composition to be tested was sprayed on
the dirt on the bathtub by a commercially-available
sprayer, and the sprayed place was then rubbed with
sponge. The thus-treated bathtub was rinsed with water,
and the condition that the dirt had been removed was
visually observed and ranked in 5 grades in accordance
with the following standard (in the tables, indicated by
an average value of n = 5): |

5: Dirt was removed td a very good extent;

4: Dirt ﬁas removed to a good extent;

"3: Dirt was unevenly removed;

2: Dirt was slightly removed; and

1: Dirt was scarcely removed.

[Storage stability]

The storage stability was ranked in accordance with
the foliowing standard:

A: None of turbidity, separation and precipitate

were observed even after being stored for
1 month at 40°C;

B: Turbidity was slightly observed after being
stored for 1 month at 40°C, but neither
separation nor precipitate was observed;

C: No precipitate occurred right after the

preparation of the composition at room



(b) dCitric acid 3 3 3 3 (c) Diethylene

gl ycol nonobutyl ether 7 - 5 5 3- Met hoxy- 3- net hyl but anol
-7 5 5 Wat er - 23 - Bal Bal Bal Ba
pH (adjusted with NaOH or HC ) 7 7 6 8 Detergency to
dirt of soap scum 2.0 2.0 2.3 2.8 Detergency to sebum snear

1.2 1.2 1.1 2.0 Storageygh §k5£5¥e 4%L%r eféPHFQE%éwas observedlgft%% _D

C-D*3: [err] (G residue l'uco Bal ance
It is understood from Tggigg §tgggd4fbgah hdf tHeher A9ie ;CmRPsi tions
according to the present invention have excellent detergency to sebum
smears conpared w t hpt hBog¢RSeuybeae tyNandl Phieeipitade drd) dBJeven
pol yoxyal kyl ene group is incorporated. Wen the detergent conpositions
according to the presenrighteafiemr wneepurse@dratdienswff ahes oongossiati overat
not damaged, and there were

room temperature.



alnost no irritation to the skin. Exanples 18-20: Detergent conpositions
for bathroons having their corresponding fornul ati ons shown in Table 5 were
prepared and eval uated with respect to detergency and storage stability.

I ncidentally, the evaluation as to the_dgyergency to netallic soap scum and
storage stability was perfornmed in the same manner as descri bed above. The
results are shown in Table 5. Nunerals which correpond to the conponents in

the table indicate wt.% - 27 - Table 5 Exanpl e Conponent 18 19 20
Cctyl benzal koni um chl ori de TabBe 3- - (a) Decyl benzal koni um
chtoride _ - 3 - Dioctyldinethyl anmoni um chl ori de -
-3 ‘Example

Component —

9 110 |11 |12 |13 |14 (15 |16 |17

Octylbenzal-
konium chloride

Decylbenzal- - - - - - - -
(a) konXum chloride 313

Dioctyldimethyl- :
ammonium -1 -} -1 -13 313} -1 -
. chloride

3{3|3{3|-|-|-1-1]-

cOmpound*l_of
the following 4 - 4 5 - - S 5 -
formula '

COmpound*z.of
the following - 4 - - 4 5 - - 5
formula

(a)

Alkylglycoside*3 - - 2 - - 1l 1 1 -

Compound*4.of :
the following - - - - - 1 - - -
formula -

(e) COmpound*S_of
the following - - - 2 - - - 1 -
formula

Compound*s‘of
the following - - - - - - 1 - 2
formula

Tetrasodium EDTA 31 2 2 2 3 3 3 2 2

(b) Citric aciad 2 2 2 3 2 2 - 2 2

Diethylene glycoll -

monobutyl ether =l -7 -17|7) 5|0
1,3-Dimethyl~2~ - - - - - - -
(c) iﬁidazolidgnone 7 5
3-Metho -3 - - 7 - - - - - -
methylbutanol
3-Methyl-1,3- [ R D R R B N U A
butanediol
Water Bal |Bal{Bal|Bal|Bal{Bal {Bal|Bal|Bal
pH (adjusted with
Naajusted V3 6|7 (7|8 |6|7]8|7]|7
Detergency to dirt
of soap stum 4.5(4.5(4.6|4.6|4.6|4.6(4.5|4.5(4.5
Detergency to sebum
emear’ oY 4.5(4.5/4.9/4.7|4.5/4.9/4.8/4.8|4.8

Storage stabilit
(40°C2 1 month) ~ B|B|A|A|B|a|a|la|a




Alkylglycoside*[err] - - 2 Compound*[err] of

the following fornula 2 - - (e) Cbnpound*[err] of the follomrng
f'ormul a - 2 - Compound*[err] of the following formula - 2
Tet rasodi um EDTA - 35 =2 2 (b) Gtric acid

2 2 2 Diethylene glycol mnobutyl ether - -

4, 3-Di net hyl - 2-i m dazol i di none - 7 - (c)

3- Met hoxy- 3- et hyl but anol 7 - - 3-Methyl -1, 3-but anedi o
- - - \Wat el 012H25°.(/\/07'_SO3N3, *23 Clzﬁzsowmﬁ%C(&'Na HH
(aﬂjusted wi th NaOH or HCl1) 6 8 Detergency to dirt of

soap scum *3: C32HGj 4 XG4, Tegtl@N@g@std-bqust%) (40[err], 1 nonth)
A A A*3: [err G residue of glucose), *4: [err] *5: [err]

*6: [err] Bal *4gal 2504 \€ Wiifer st ood from Table 5 that the detergent
0 CHj, CHj
[ | II
*53 c11H23cg/\/\N°/\c02 , *6: c11H23cg/\A\N° /T“xso39
CH,4 CH; OH

Bal: Balance.

Table 4
- Comp. Exanmple
Component

: 4 5 6 7

(a) Myristylbenzalkonium chloride 3 3 - -
Dimyristyldimethylammonium chloride | - - 3 3

@ Sodium laurylbenzenesulfonate 5 5 - -
Sodium lauryl sulfate - - 5 5

() Alkylglycoside®3 -1 ~-13
Compound*4 of the following formula - - 2 3

(b) Tetrasodium EDTA 212 |2 2
Citric acid 3 3 3

() Diethylene glycol monobutyl ether 7 - 5 5
3-Methoxy-3-methylbutanol - 7 5 5
Water : Bal |Bal |Bal |Bal
PHE (adjusted with NaOH or HCl) 7 7 6 8
Detergency to dirt of soap scum 2.0/2.0)2.3)2.8
Detergency to sebum smear : 1.2§1.2]1.1|2.
Storage stability (40°C, 1 month) D|D ]| D |C-D

*3: Cqy5H35Gq .3 CG:lresidue of glucose),
*4

C12Hy504\_~0y5H, Bal: Balance.



- 28 - conpositions according to the present invention have excell ent
detergency to netallic soap scum Wen the detergent conpositions according
to the present invention were used, the &urfaces cleansed were not damaged,
and irritation to the skin was scarcely observed. They were.al so excell ent
in storage stability. REPLACEMENT SHEET 29 - WHAT IS CLAIMED IS: 1. A

det-ergent conpositi o fDé Rder SESRCLSom CPABLEST BOahle 4l ehheWehe
conponents (a), (b) and (c): (a) 0.1-30 wt.% of a cationic surfactant
represent ed byd¢tergenercdmpositions lacosrd2hg tor thel preken?) invention
| have excellent detergency to sebum smears compared with
the case where an anionic surfactant having no
polyoxyalkylene group is incorporated. When the detergent
compositions according to the present invention were used,

the surfaces cleansed were not damaged, and there were

almost no irritation to the skin.

Examples 18-20:

Detergent compositions for bathrooms having their
corresponding formulations shown in Table 5 were prepared
and evaluated with respect to detergency and storage
stability. Incidentally, the evaluation as to the
detergency to metallic soap scum and storage stability
was performed in the same manner as described above.

The results are shown in Table 5. Numerals which

correpond to the components in the table indicate wt.%.



[err] wherein [err] is a linear or branched al kyl or al kenyl group having
6-11 carbon atons, [err] is a nmethyl group [err] is a linear or branched

al kyl or al kenyl group having 6-11 carbon atons, and X is a hal ogen atom or
a residue of an alkylsulfuric acid; (b)-®7A-20 wt.% of a sequestering
agent; and (c) 0.1-20 w.% of a water-soluble solvent, said conmposition
having a pH of 3-12. 2. The conposition according to Claim1l, wherein
conponent (a) is said cationic surfactant represented by the general
formula (2). - 30 - 3. The conpositi®ablec®rding to Caim?2, wherein
component (a)is_said cationic surfactant represented by fhe general

formula (2) §n which R3 is an al kyl group having 8 carbongfgﬁg@e 4. |The
conposi tion according to ddmidRent Wherein
. 18 {19 |20
Octylbenzalkonium chloride 3| -1~
(a)| Decylbenzalkonium chloride - 3 -
Dioctyldimethylammonium chloride - - 3
Alkylglycoside*3 - - 2
(e) Compound*4 of the following formula 2 - -
| COmpound*5 of the following formula - 2 -
Compound*6 of the following formula - - 2
(b).Tetrasodium EDTA 2 2 2
Citric acid 2 2 2
Diethylene glycol monobutyl ether - - 7
() 1,3-Dimethyl-2-imidazolidinone - 7 | -
3-Methoxy-3-methylbutanol 7 - -
3~-Methyl-1, 3-butanediol - - -
Water Bal|Bal [Bal
pPH (adjusted with NaOH or HC1) 7 6 8
Detergency to dirt of soap scum 4.714.714.7
Storage stability (40°C, 1 month) A|lA|A
*3: Cy15Hy5G1 .3 (G: residue of glucose),
*4: C12H250N O)’-_7H,
c'? CH4 o CH,
*5: Cq1Hy3CNANAN®ACO,®, *6: c11H23CN/\/\1l<"/T\so3°
H H
CH3 | CH3 OH

Bal: Balance.

It is understood from Table 5 that the detergent



conponent (b) is at |east one sequestering agent selected fromthe group

"~ consi sting of a hydroxycarboxylic acid, an am nocarboxylic acids and salts
thereof. 5. The conposition according 1o2®laim1, wherein conmponent (b) is
at | east one sequestering agent selected fromthe group consisting of

et hyl enedi am netetraacetic acid, hydroxyethyl ethyl enedi am netri acetic acid,
eitric acid andompbks thibakeakcordihe &0 Hhes igre¥ent Gavingidd Kawe m 1,
wherein conmponent (c) is at | east one water sol uble solvent selected from

the group consexteldenft deteargetty eor artaldd dsddp Saink.owi ng gener al
formul ae (3) through (5), dihydric alcohols having 4-12 carbon atons and
monohydri ¢ al cWhehs thav deteirgenta dompostidionsg @adording to (e [presenterr]
4 err 5

(41 ] inventio% Lere used, the surfaces cleansed were not

damaged, and irritation to the skin was scarcely

observed. They were also excellent in storage stability.



31 wherein R4 and R5 each individually is a hydrogen atgss:
havi ng 1-8 carbon atons, a phenyl group or a benzyl gr ouEHISVSHRET HASTS 0
that both groups [err] and [err] car_mgb be hydrogen afons RERUACER e
time, mand n stand individually for an“integer of 0-107—wtir the Pprovi so
that both mand n do not stand for integers of O at the sanme tine, R6 and
R7- denot e i ndiyggpatd YegkrmelYts9roup having 1-3 carbon atons, and R8 neans
an al kyl group having 1-3 carbon atons. 7. The conposition according to
.Jdaim1l, wherein the conponent (c) is at |east one water sol uble sol vent

sel ected fromthe grpup BRofetetgegt ofofpes hyieneforyrakdneaefrs et her,
propyl ene glycol nononethyl ether, propylene glycol nonobutyl ether,

di propyl ene glyempriwinduthé £ohtowingl yompehbéyteneagly¢bl) apd=(&y4) phenyl
ether, 1,3-dinmethyl- 2-imdazolidinone, 1,3-diethyl-2-imdazolidinone,

3- met hoxy- 3-net hyl b(a hndl 1-30 ewhokyoB- accapibnianshrfastpnéneepresented
2,2,4-trimethyl -1, 3-pentanedi ol , nmethanol, ethanol and isopropyl alcohol.

8. The conposikycthecaeneral formudan{l) our(Rér

R2 .
]

Rl—l‘;-—.CHs - (1)
Ciig

CHg .

|
ns-r:—cnz@ ()

CHg

wherein Rl is a lineaf or branched alkyl or alkenyl
group having 6-11 carbon atoms, R? is a methyl group
or a linear or branched alkyl or alkenyl group having 6-11
carbon atoms, R3 is a linear or branched alkyl or
alkenyl group having 6-11 carbon atoms, and X is a
halogen atom or a residue of an alkylsulfuric acid;

(b) 0.1-20 wt.% of a sequestering agent; and

(c) 0.1-20 wt.% of a water-soluble solvent,

said composition having a pH of 3-12.

2. The composition according to Claim 1, wherein

component (a) is said cationic surfactant represented by the

general formula (2).
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conprising an anionic surfactant having a pol yoxyal kyl ene group. 8 9. The
conposition according to Claim8, wherein REPLACEMENT SHEET - 32 - said
ahi oni ¢ surfactant having a pol yoxyal kylgne group is at |east one sel ected
fromthe group consisting of polyoxyal kyl ene al kyl ether sulfates,

pol yoxyal kyl ene al kenyl ether sul fates, polyoxyal kyl ene ai kyl ether

acet ates and pol yoxygl kybroecGhbsaytishNgtcasaialcto ¢Qaithe,CUNRRFiM ON

according to Claim8, further conprising a noniohic surfactant and/or an

anphoteric suréampemént 1{a) ToHes&PAPOtibRICASEREHERENEO rEbYe®eh@edMsy €i n
t he noni onic surfactant and/or the anmphoteric surfactant is at |east one

sel ected fromthe genepaTofsahlag(Rf pol whigRt RY| eseanl kikyat keoup
pol yoxyet hyl ene al kenyl
having 8 carbon atoms.

4., The composition according to Claim 1, wherein
. component (b) is at least one sequestering agent selected
from the group consisting of a hydroxycarboxylic acid,

an aminocarboxylic acids and salts thereof.

5. The composition according to Claim 1, wherein
component (b) is at least one sequestering agent selected
from the group consisting of ethylénediaminetetraacetic acid,
hydroxyethylethylenediaminetriacetic acid, citric acid and

salts thereof.

6. The composition according to Claim 1, wherein
component (c) is at least one water soluble solvent
selectéd from the group consisting.of compounds represented
by the following general formulae (3) through (5), dihydric
alcohols having 4-12 carbon atoms and monohydric alcohols

having 1-5 carbon atoms:

R40(C3H,0) jy (C3HEO) R (3)
H,C - CH,
6 dp7
R6-N N-R (4)
\ /
c
I
o
R8oc(cH;) ,CH,CH,0H (5)

A



. . . S, |L|¥ BinEQAEN
al-kyl am docar boxybet ai nes and al kyl am do- hydr oxysul f ob AGED

oh according to Claim1, which is suitablk for use as g

bat hr oons. 12.  The conposition according to any one of clainms -1 to 11
wherein in formula (1), [err] is a linear alkyl haV|ng 8- 10 carbon atons.

13.: A adi 6
formia (2, [ SPereRi RO"aHE Y PRl IRty siTy 2 3 daradUR L Lot hr oom
det er gent CO”Da%bh'OQn'QQk?d ot pC REARI S 'ﬂmﬁiﬁ&%ﬂﬂﬂ'ﬂiéﬁ%‘“ﬁ’ﬁﬁﬁﬁyﬁ group

claims 1 to 13 together W suitable diluent or carrier

met hod of cl eagirna Behgylugirdeps Witk RNNROVINY AMAOBLIS afrsus Vi ng a

conposition according to any one of clainms 1 to 13 to said hard surface.
R% and RO cannot be hydrogen atoms at the same time,

et hers, higher fatty acid al kanol ani des, ani ne oxides,%‘f

m and n stand individually for an integer of 0-10, with the
proviso that both m and n do not stand for integers of 0 at
the same time, R® and R’ denote individually an alkyl

group having 1-3 carbon atoms, and R® means an alkyl group

having 1-3 carbon atoms. -

7. The composition according to Claim 1, wherein the
component (c) is at least one water soluble solvent selected
from the group consisting of diethylene glycol monobutyl
ethexr, propylene glycol monomethyl ether, propylene glycol
monobutyl ether, dipropylene glycol monobutyl ether,
polyoxyethylene glycol (p = 1-4) phenyl ether, 1,3-dimethj1-
2-imidazolidinone, 1,3-diethyl-2-imidazolidinone, 3-methoxy-
3-methylbutanol,.3-ethoxy—3-methylbutanol, isoprene glycol,
2,2,4-trimethy1-1,3-pentanediol, methanol, ethanol and

isopropyl alcohol.
8. The composition according to Claim 1, further
comprising an anionic surfactant having a polyoxyalkylene

group.

9. The composition according to Claim 7, wherein
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said anionic surfactant having a polyoxyalkylene group
is at least one selected from the group consisting of
polyoxyalkylene alkyl ether sulfates, polyoxyalkylene
alkenyl ether sulfates, polyoxyalkylene alkyl ether

acetates and polyoxyalkylene alkenyl ether acetates.

10. The composition according to Claim 7, further
comprising a nonionic surfactant and/or an amphoteric

surfactant.

11. The composition according to Claim 9, wherein the
nonionic surfactant and/or the amphoteric surfactant is at
least one selected from the group consisting of
polyoxyethylene alkyl ethers, polyoxyethylene alkenyl
ethers, higher fatty acid alkanolamides, amine oxides,
alkylglycosides, alkylamidocarboxybetaines and

alkylamido-hydroxysulfobetaines.

12. The composition according to Claim 1, which is

suitable for use as a detergent composition for bathrooms.
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