/ }}TL OF THE | NVENTI ON DETERGENT COMPCSI TION This invention pelates to &
detergeny conposition, and, nore particularly, to a detergent §§T]
e&hibiting superior foam ng eapability and yet capable of being very easily
Ainsed out. The nost basic capabilities demanded of a detergent conposition
/for household use are detergency and foam ng capability. No relation is
considered to exist between detergency and foam ng capability. A dete”Fent

exhi bi ti ngparpEPeF GhE ANGBIrERPabi ity is not necessarily a detergé
havi ng a good detergency. r1n many of the cases, however, consuners tend to

judge the extinction of foam ggeepgeed | @oMBdsihfodet ergency. The
preference of consuners is thus tor a detergent produci ng abundant foam

For this reason, a detergent conposition having both excellent foam ng and
detergent capabilities is desired. Conventional detergent conpositions
contain, as a primary detergent to account for foam ng capability, an
anioni c surface active agent such as pol yoxyethyl eneal kyl - ether sulfate,

al kyl benzenesul TBigt dnvendiiem mekanes &0 i dekergert compesiyiancoandini ng
anphoteric surface actiyve o

more particularly, to a detergent cdmposition exhibiting

superior foaming capability and yet capable of being very

easily rinsed out.
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2 The most basic capabiiities demanded of a detergént. R
composition for household use are detergency and foaming
capability. No relation is considered to exist between
detergency and foaming capability. A détergent exhibiting a
superior forming capability is not necessﬁrily a detergent
having a good detergency.

In many of the cases, however; consumers tend to jﬁdge
the ektinctibn of foam as exhaustion of the detergency. The
préference of coﬁsumers is thus for a‘détergent producing -

abundant foam. For this reason, a detergent composition T

=

having both excellent foaming and detergent capabilities is
desired. _ |
COnventipnal detergent compositions contain, as a
primary détergent to account for foaming capability, an
anionic surface active agent such as polyoxyethvlenealkyl-
ether sulfate; alkylbenzenesulfonate, a-olefins:ilfonate, or
the like. A nitrogen-containing aﬁphoteric surface active

agent such as a tertiary amine oxide, a higher fatty acid
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agent such as a tertiary anine oxide, a higher fatty acid 1

al kanol am de, an al kyl betain, or the |ike, or an nonionic surface active

dgent are used together with an anionic-type surface active agent to

pronote detergency and to provide stronger foaning capability in the

presenceof oily dirt. Reflecting the consumer's preference, detergent

conposi i ens_general |y available_in the market are those prodUC|ng abundant

f oam Thesea% Qﬁﬁﬁméﬁﬁh a8 edbyAbetadposPri §he dikehi PTngNs PPBAETEGan ng

capability, fever eyen at a_| ow conc ntratlgn are Bft free fromthe

dr awback of 5BE ﬁedPFFFHEIPgFBtrPﬁ§e“8 teRetagga Wit FoRTONIS ~E3RS v
e-out . capabil y%gls an _iL.np gggant characteristic f,

Getorgent cONFERTE| BRELIS.ATeRY, ke RFPBRSR SatBRuRRggoAne) oo Bsqy de
capabil (Y, BheindLoRARHnkohEs 13k 30 ro A Rl S o114, B 001

anmount of water r|n5|n e use deter conp05|t|on

| ess cconom cal . RbR188 bORneo UGl nBE0k prBTEx@lcesaRBNEGENL! VES

concern to the users abou e foamin the waste water IIutlon)
t hey prOdUC@oﬁ?oQ;EEéﬁbtg@he&ﬁ&&& H&ﬁlQEbﬂ%eiﬁEEﬁégﬁakkéEh%:%VQ&Qﬂﬁﬁt Of

suen produc;ng abundant foam. These conventional detergent
compositions exhibiting strong foaming capability, however,
even at a low concentration are not free from the drawback
\,) of béing difficulf to rinse out. The capability of being
easily rinsed out (rinse-out capability) is an important
characteristic for detergent compositions used in the
- kitchen, etc. A poor rinse-out capability of a deteréent
requi:es a longer period of time and a larger amount of
water for rinsing, rendering the use of the detergent
composi;ion less economical. In addition, such a poor
rinse-out capability gives concern ﬁo the users about the
foam in the waste water (foam pollution) they produce as a
result of their use of the detergent. The byproduct of such
foam indeed may develop into a social problem.

One of the solutions of this type of problem is the
addition of a rinse-promoting agent to detergent |
compositions. Rinse-promoting agents widely used are salts
of long-chained fatty acid, or lowaHﬁL nonionic surface
activé agents such és esters of sorbitan fatty acid, esters

- of grycerine fatty acid, or the like. These finse-promoting

agents must be used in a large quantitg to exhibit their
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foam i ndeed may develop into a social problem One of the solutions of this
type of problemis the addition of a rinse-promoting agent to detergent-
conmpositions. Rinse-pronoting agents widely used are salts of |ong-chained
fatty acid, or |low HBL nonionic surface active agents such as esters of

sorbi tan @t tycesld. TRt 8EAIH Y160 diftrl Jof Ve, Medd éxhgﬁﬂ’l?ese

ri nse-pronoting agents nust be us in a large guan

ef fects. THetagAlyi gPeat 10 Ampailiedfe H&qmﬁﬁgem rsti'ﬁil?. Yo r’eat'y

inmpairs the [owtenperature stability of the detergent conpositi n or use

in the ki tthendetérgenkutoniposiadeil T e e sthdkiocweny 680abi buty
even at the time of washing. The use of rinse-pronoting agents t hus does

not necessal$tyagveraedyaasfieictisatthe \fcaming wapalitl tiey cévpneat thea
det ergent conposition possessing an excel |l ent detergency, producing

abundant f%tme dof i wgshangi.ng Thenmsecioft apixid e prfonet img cmgenysr thasd out
-1s, therefore, strongly desired. In view of this situation, the present
i nvent or s 4R8® nm‘éleneaesﬁa@itlyhngmca @atisfactoxyresoletibnve probl em
The development of a detergent composition possessing -
an excellent detergency, producing abundant foam during
washing, and yet capable of being easily rinsed out is,
therefore, strongly desired.
In view of this situation, the present'inventors have &’
" undertaken extensive studies to overcome tne above problem
existing in the conventional:detergent compositions. As a
result, the inventors have found that formulating a specific
type of polyoxYalkylene derivative into a detergent
composition greatly improves its rinse-out capability
without impairing its detergency, foaming capability, and
low-temperature stability.
Accordingly, an object of this invention is
to provide a substantially non-cationic'detergent . v
composition comprising a polyoxyslkylene |
derivative prepared by reacting (1) an alkylene oxide adduct
of monohydric alcohol, alkylphenol, or monohydric mercaptan
(such alkylene oxide adducts being herein referred to as
"Compound A"), and (2) a diepoxide-componnd;
Other objects, features and advantages of the invention
will hereinafter become more readily apparent from the

following description.



existing in the conventional detergent conpositions. As a result, the

i nventors -have found that formulating a specific type of polyoxyalkylene
iderivative into a detergent conposition greatly inproves its rinse-out
capability without inmpairing its detergency, foam ng capability, and
IOMFtenperature stability. Accordingly, an object of this inventionis to
provi deg substantially non-cationic detergent conposition conprising a
pol yoxyal kyl ene derivative prepared by reacting (1) an al kyl ene oxi de
adduct of nonohydric al cohol, al kyl phenol, or nonohydric nmercaptan (such _
al kyl ene oxide adducts being herein referred to as "Conmpound A"), and (2) a
di epoxi de compound. OiiorelingCta. tie Frdisthra vt 2983, 2koEDE | nvention
wi |l hereinafter beconme nore readily apparent fromt oW ng
description. 3 théveugliprovidetihs dutaphti eaﬂpssmont herefore; there is
provi ded a detergent conposition conprising:- one or nore surface active
agents sel ected ¢omprising:- '

one or more surface active agents selected from

5 anionic or amphoteric surface active agents or

nonionic surface active agents selected from:-
fatty acid diethanolamide, dimethylalkylamine oxide,
polyoxyethylene alkyl ether and

| polyoxyethylene alkylphenyl ether; and

10 0.01 - 10% by weight of the composition of a

| polyoxyalkyiene derivative érepared by reacting an
alkylene oxide adduct of a monohydric alcochol, an
alkylphenol or a monohydric mercaptan with a dlepoxlde

| " compound;

15 wherein the surfacé activity of the composition is
substantially non-cationic and wherein the propoftion
of the polpoyalkylene derivative in the composition

-/ | is 0.02% to 50% by weight of the'.surface active

agents.



5 anioni c or anphoteric surface active agents or nonionic surface
active agents selected from- fatty acid diethanol am de, dinethyl al kyl am ne
oxide, pol yoxyethyl ene al kyl ether and pol yoxyet hyl ene al kyl phenyl et her;
and 10 0.01 - 10% by wei ght of the conposition of a pol yoxyal kyl ene
- derivative prepared by reacting an al kyl ene oxide adduct of a nonohydrfc

al cohol, an al kyl phenol or a nonohydric nercaptan with a di epoxide ;i;
conpound 15 wherein the surface activity of the conposition 3§
substantial ly non-cationic and wherein the proportion of the
pol yoxyal kyl ene derlvatlve in the conposition is 0.02%to 50% by wei ght . of
the surface actio¢mpAfidsS reprééumosd dsy reis eisIiciny gémefal | formylae
general formulae (I), (II) and (I'.1) may be used as Compound A in the
conposi ti on1of, Yy eredt (IIWENhagnbel asel aseCempoiindr A deptheents’ an:
al kyl or al kenyl group of a [err] carbon atom content, AO represents an
et hyl ene oxotpogition of the present invention.

R;Qo-(AO).-H . - {T1)

wherein R. represents an alkyl or alkenyl group of a C10 20
carbon atom content, AO represents an ethylene oxide group,
propylene oxide group, or both, and a, which is the numbex.

of addition moles of the OA group,_denotes a value 20 or

@o-(m)b-n | ()

Ra

more.

wherein Ra represents an alkyl or alkenyl group of a qﬁﬂh

carbon atom content, Ao represents an ethylene oxxde group,

propylene oxide group, or both, and b, which is the number ;;).

. of addition moles of the OA group, denotes a value of 20 or

more.
Ra-S~(A0)<-H _" (III)

wherein Ra represents an alkyl or a-lkeny'l group of a C.1 0-20
carbon atom content, AO represents an ethylene oxide group,

propylene oxide group, or both, and c,'which is the number
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'propylene oxi de group, or both, and a, which is the nunber of addition

nol es of the OA group, denotes a value 20 or nore. [err] wherein R2
frepresents an al kyl or al kenyl group of a [err] carbon atom content, AO
represents an et hyl ene oxi de group, propylene oxide group, or both, and b,
whi ch i s the nunber of addition noles of the OA group, denotes a val ue of
20 or nQEe. [err] wherein [err] represents an al kyl or al kenyl group of aC

car bon atonbeoaaeﬂtioﬁcmbgaseéentﬁeaoangbbh oedenbéesgaouaauar@Eyb©n%IOXIde
group, or both, and c, which is the nu of addition noles of the OA

group, denomesea val ue of 20 or nore. G ven as exanpl es of diepoxide
conpounds whi ch can be used are the follow ng conmpounds (i) to (xi): (i)
[err] - epoxypropyGévenrapeexpmpiles ¢f2dbeppkéde] copprupdspwiicht icame be

used are the follbwing compounds (i) to (xi):
(1) ﬂ,y-epoxypropylether

CH2-CHCH20CH2CH-CHa
\/ \/
0 o

. (ii) 1,2-bis(4, y-epoxypropoxy)ethane

CH2-CHCH=20CH2CH20CH2CH-CH2
\/ \/
(o] (9]

(iii) 1,3-bis(p,yaepoxypropcxy)propane

CH:-CHCH:OCH:CH:CH:OCH:Cﬁjyﬂz

\ /
o

(iv) 1,4-bis(8, y-epoxypropoxy)butane
C%f;QHCH20CH=CH2CH=CH:0CH:C§-CH:
, o - /
/ o) (o]
(v) 1,2-bis(s-methyl-3, y~epoxypropoxy)ethane

CHs> _ CI:HS
CH2~C-CH20CH=2CH20CH2~-C-CHa2a
\/
(o] (o]



[err] (iii) 1,3-bis([err]-epokypropoxy)broﬁane [err] (iv) 1,
4-bi s([err]-epoxypropoxy)butane [err] (v) 1,2-bis( [err]-nmethyl-I,

[ err]-epoxypropoxy)ethane [err] (vi) 1 ,2-bis([err]-epoxy-

[err]-met hoxypropyl)ethane [err] (vii) 1, 6 bi s(epoxyet hyl ) hexane [err]
(viii) 1,4-bis( .[err]- epoxypropoxy)benzene [err] (ix) 2,2-bis e
p- ([ err]-epoxypropoxy) phenyl ] propane [err] (Xx) x

vy
1- epoxyet hyl(¥3,)4-la@»bjics/(ct Ofreepmey | pmd t Hoxypropy Iyettvane epoxi de Conpound A
used in this invention can be prepared by addi ng ethyl ene oxide, propyl ene
oxide, or a mxture of ethylene oxide and propyl ene oxide, to a monohydric
a|C0h0| CHa30OCH2CH-CHCH2CH2CH-CHCH=20CHa

\/ \/
o 0

(vii) 1,G-bis(epoxyethyl)hexane

CH2-CH-CH2CH2CH2CH2CH2CHa~CH-CHa
\o/ _ \o/

(viii) 1,4-bis(p,y—epoxypropoxy)benzene : _ : o
o | -_ -~
cn:-cn-cn:o-@-ocna-cn-cnz | _
\ / \/ | |

(ix) 2,2-bis[p—(ﬂ,&eepoxypfopoxy)phenyl]propane

CH:-CH-CH:O-.— -.-oca:-ca—cna

(x) l-epoxyethyl-3,4-epoxycyclchexane

CH-CH2
oO\/
o

(xi) a-limonenediepoxide

Compound A used in this invention can be prepared by
adding ethylene oxide, propylene oxide, or a mixture of
ethylene oxide and prdpylene oxide, to a mdnohydric alcohol,

an alkylphenol, or a monohydric mercaptén. The addition



an al kyl phenol, or a nonohydric nmercaptan. The addition 6 reaction may
be garried out according to a conventional nmethod in the presence of an

@l kal i catal yst. Ethylene oxide and propyl ene oxi de, when used in the

m xture, may be added either at randomor in block. The total carbon atom
content » n a nonohydric al cohol, an al kyl phenol, or a nonohydric nercaptan .
i s bet wpen reactd or) magn dbercirried yobtt aceordingotesa conveational car bon
atom content is |less than 10, the resultin ol yoxyal kyl ene deri-vative

exhi bi ts ofefrhad iins khe Presenceasef oan elgeii.ceﬁaimg ot hEthydeae i f the
carbon atom-'gontent exceeds 20, the resulting polyoxyal kyl ene derivative
possesses 2% P%IRFERH’Y%?“?WME,WMPCH,seﬁini{‘uFﬁe KEUT Srh MY DR ng

For mul at o4 2348 e ¥ | eARduR: @R abPERs( abi 11ty of the. det or gent
i The. ki tchen OIS T4k A TR0l SEomr SERERRE T prBoBPRESEES, Safeh&L or -
the pol yoxygl kMhEAGHIGY 2tb¥Ca M}?o}ﬂfé}{-@bhéré%iﬁﬂei&”Bﬁ%e%_ 10 to
’ 20, and preferably between-lz to 18. If the_total carbon
atom content is less than 10, the resulting polyoxyalkylene
derivative exhibits only an insufficient rinsé-out effect.
On the othér hand, if the carbon atom content exceeds 20,
the resulting polyoxyalkyiene derivative possesses a lower
solubility in water, which, in turn, lowers the foaming
capability of the detergent compoéition to which the
derivative is formulaéed. In addition, the low-temperature
 stability of the détergent composition.is impaired, which
makes the composition unacceptable for use in the kitchen orx
the like. |
In view of promoting the rinse-out effect of the
polyoxyalkylene derivative, the desirable average number of
N\ alkylene oxide mols to be added to Compound A should be at
least 20, with the preferable range being between 100 and
300. | |
A polyoxyalkylene derivative can be produced by
reacting Compound A thus obtained with a diepoxide compound
in the presence of an alkali catalyst. The ratio of
~ Compound A and a diepoxide dompound.to be reaéted is

determined depending on the types of the compounds having an
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al kyl ene oxi de nmols to be added to Conpound A should be at.least 20, with
t he preferable range bei ng between 100 and 300. A pol yoxyal kyl ene
derivative can be produced by reacting Conpound A thus obtained with a

di epoxi de conpound in the presence of an alkali catalyst. The ratio of

Conpound  Acdi¥e? hyjdatyerla LTy bk {&dded | ctké Slolécdther Wenghtdegendi ng
on the types of the conpounds having an 7 active hydrogen atomto ?3

added, theompoamd 2, \umd)the k Kinde oo dd Pepaxiide heolpodadsf. di epoxi des
conpounds General ly, the use of a diepoxide conpound in the anobunt of 0.5
to 5 equi Genexally, thejuisenlaihta diepoxidel compopndf igotheuanoanits of
suitable. A reaction tenperature of 50 to [err] preferably of 100 to [err]
and a reaftSota Sequivedentper 1 eqeivelent ofrhydupxaylygpoupecdnl y of
30 minutes to 3 hours, are applicable. The reaction groceeds snoothly in

the aboveCompenmdd ghguitahlea Aoveartion, temperatuke ¢£s80st0y of the
 Soosi Ty BP0 e Bre taB it adineS chBoRy cavdl ayFeaBtagh e od Jbe
minutes to 10 hours, particularly preferably of 30 minutes
to 3 hours, are applicable. The reaction proceeds smoothly
in the above condition range, with a gradual increase in the
viscosity of the_reaction solution. The reaction is
terminated at:the point where the viscosity reaches a peak. ' QJ
The amount of polyoxyalkylene derivative to be
formulated into the detergent composition of this invention
is in the range of 0. 01 to 10% by weight, with the
| particularly preferable range being 0.05 to 5% by weight. :
| .Anon-cationic surface active agent is contained in the
detergent composition of this invention as a detergent
component. Conventional anionic, nonionic, or amphoteric
surface aCtive agents.can be used depending on the intended
use of the detergent composition. Given as examples of _ QJ
surface active agents which can be used are: anionic surface :
active agents such as alkylbenzenesulfonate, |
alkylpolyoxyethylene sulfate, apolefin sulfonate, alkane
sulfonate, alkylglycerilether sulfonate, alkyl- or alkenyl
carbonate, alkenyl succinate, N-acylsarcosinate, salts of
alkylpolyoxyethylene carboxymethylated compound, salts of
alkyl phosphate, and the like; nonionic surface active

agents such as.fatty acid diethanolamide, dimethylalkylamine



5 S
formul ated into the detergent conposition of this invention is in the range
of ©.01 to 10% by . weight, with the particularly preferable range being 0.05
to 5% by weight. Anon-cationic surface active agent is contained in the

det ergent conposition of this invention as a detergent conponent.
Conventignal anionic, nonionic, or anphoteric surface active agents can be
used dependi ng on the intended use of the detergent conposition. G ven as
exanpl esTof surface active agents which can be used are: anionic surface
active agents. such as al kyl benzenesul fonate, al kyl pol yoxyet hyl ene sul f at e,
[err]-olefin sulfonate, al kane sulfonate, al kyl glycerilether sulfonate,

al kyl - or ekideyl podyexyethyldnenlkylicethereand- acyl sarcosinate, salts of
al kyl pol yoxyet hyl ene car boxynet hyl ated conpound, salts of al kyl phosphate,

and the |ipelyomxyedhylene feddeyiphenyl cgithhers andhthe Likey acid

di et hanol am de, di net hyl al kyl am ne 8 oxi de, pol yoxyet hyl ene al kyl ether
and pol yoxgadhamphetenig gurfacetantivedagents suchaas adkyddisdidazalk f ace
active agents such as al kylim dazol derivatives, dinethylal kyl betain,

di net hyl al 4¢FivRrtdyesai flimethylalkylbetain, dimethylalkylsulfobetain,

| ~and the like. The polyoxyalkylene derivative providing a

_high rinsed-out effect to the detergent Eomposition of this
invention is used in the amount of 0;02 to 50% by weight,
and preferably of 0.25 to 25% by weight, of the above-'
hentioned surface active agents. |
_ cOﬁponents other than surface active agents which can
.be formulated into the composition of this invention include
solvents such as monoalcohol, dialcohol, glycerine; ethylene
glycdl monobutylether,‘diethyleﬁe glycol monomethylether,

Hand thellike, hydrotropic agents such as benzene sulfgnate,

. p-toluene sulfonate, m-xylene sulfonate, ureé, and the like,
cheiating agents, antiseptics, coloring égents, perfumes, UV
ray absorbers, antioxidants, turbidity promoter, Qiscosity

"inéreasing agents, and the like. Usually the composition of
this invention takes a liquid form cdntaining water, |
although a solid form composition is acceptable.

The detergent composition of this invention can be used
aé detergents-for washing or cleaning metals, machines,
boats or ships,lfabrics, glas#wo:ks, foods, tableware,

fibers, and various household articles. The composition can

also be used aé a base detergent métérial for shampoés.
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and the |ike. The pol yoxyal kyl ene derivative provi di ng' a high rinsed-out
effect to the detergent conposition of this invention is used in the anount
of 0.02 to 50% by wei ght, and preferably of 0.25 to 25% by wei ght, of the
above- nentioned surface active agents. Conmponents.other than surface .
active agents which can be fornmul ated into the conposition of thls ;

i nvention inclugdghae! ¥eBataredChrashEDIeRlenien #ﬂﬁl‘ﬂ&&ﬂmeﬁﬂ
et hyl ene gl ycol nonobutylether, diethylene glycol nononethylether aﬁﬁbthe

l'i ke, hydrehéopbGrageBES thec Foad ohenge AR st ifpidine o P tHY WsiumpsLdpnat e, .
m xyl ene sul fonate, urea, and the |ike, chelating agents, antiseptics,

col oring agmbddimeatsuwhich. blYer gy velns @drerillustvabdotasts, thairbidity
pronoter, viscosity increasing agents, and the like. Usually the

conposi ti oknvénthos andearieonotaliaseanded)ticd Heoildmidring rihareef or ,

al though a solid formconposition is acceptable. The detergent conposition
of this invention can be used as deteraents f or mashlng or cleaning netals,-
machi nes, boats or ships, fabrics, glksd f oods, tabl eware, fibers,
and'various househol d articles. The conpositlon can also be used as a base

detergeht ggﬁ _Egisf§§a5212p39§:

Polyoxyalkylene derivatives are prepared by adding a
diepoxide compound to Compound A at prescribed ratios of
equi?alence; and by reacting the mixture at 150°C with
stirring for 3 hours. Viscosities of a 10% aoueous-solution
of the'resction produot were measured f:om-timenﬁoitime st
40°C, and the reaction was terminated when no more increase
in the viscosity was observed. Polyoxyalkylene derivatives
listed in Table 1 were prepared according to this manner
using comb;nations of Compounds A and diepoxide compounds at

ratios of equivalence shown in Table 1.
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‘O her features of the invention will become apparent the course of the
follow ng description of the exenplary enbodi nents which are given for
d1lustration of the invention and are not intended to be limting thereof.
EXAMPLES Synt hesi s Exanpl e 1-7 Pol yoxyal kyl ene derivatives are prepared by
addi.ng g, di epoxi de conpound to Conpound A at prescribed ratios of
equi val ence, and by reacting the m xture at [err] with stirring for 3
hours. VYPscosities of a 10% aqueous sol ution of the reaction product were
nmeasured fromtinme to tine at [err] and the reaction was term nated when no
nore increase in the viscosity was observed. Pol yoxyal kyl ene derivatives
listed in Table 1 were preparedTABldbAdi ng to this manner using conbi nations
of Conpounds A and di epoxi de conpounds at ratios of eqU|vaIence shown in
Table 1. IO TABCE I Syntnests

Rati o of S&SNo. Compound A oxi de co
Equi val en&xample No. COmpoggg A Diepoxide comg dd qu:.vactence *
1 Cst:aOf(CHzCHzO);oo-H CH2-CHCH20CH=2CH- CH: - 1
. \ / \/ -
0
. 2 C16H3230-(CH2CH20)300-H CH:-CHCH:O@ @OCH:CH CH2 2
/ '
. CH: _
3 C16H230-(CH2CH20)1c0-H ' H-CH=2
: \/ o 4
0
&4 Ci6H320-(CH2CH20)s0~-H . H-CH= _
\/ 4
- 0 o o .
5 C1eHs30-(CH2CH20)200-E | CH-CHa
o J\/ 4
0
" 6 | 0-(CHaCH20)200-H H-CHa
\/ 4
CeHao 0 o
CHa
. ' 2 ' ,
7 _ C1aH32S-(CH2CHO) 200~H CH-CH=
. \0, 4

* Epoxide group equivalent of diepoxide compound per equivalent of

hydroxyl group in Compound A

11



[err] * Epoxide group equival ent of dieboxfde conpound "per . equi val ent. of .
hydroxyl group in Conpound A  Exanple 1 Detergent conpositions having

formul ati ons gi ven bel ow were prepared to neasure their detergency, foam ng

- capability, and rinse-out capability. Each conposition was stored in a
thernostat at a tenperature of -5 Cto observe its stability after 1 wpeek.
The results are shown in Table 2. The neasurenent of detergency, foanling
capability, and rinse-out capability of the detergents were carried offt’
according to the follow ng nethods: (a) Detergency Five (5) g of tallow fat
to which 0.1% of Sudan IIl (a red coloring agent) was added as an indicator
was appl i edetampigorcel ain dish (dianeter: 25 cn). The dish was then
scrubbed with a sponge to which 10 g of a detergent conposition and 20 g of
wat er were absorbetlergentbbomgosithoapohgeings foemulattdnisnigiveno bEliow
tallow fat could be wi ped away. The nunber of dishes which were cleaned
out by thi were prepared to measure their detergency, foaming

capability, and rinse-out capability. Each composition was

stored in a thermostat at a temperature of -5°C to observe

its stability after 1 week. The results are shown in Table

2.

:inse-out capability of the detergents were carried out
according to the following methods:
(a) Detergencf | _
Five (5) g of tallow fat to which'Oai% of Sudan III (a
red coloring agent) was added as an indicator was applied to
a porcelain dish (diameter: 25 cm). The dish was then
scrubbed with a sponge to which lo_g of a detergent
composition and 20 g of water were absorbed. Scrubbing with
sponge was continued until no mors tallow fat could be'wiped
away. The number of dishes which were cieaned out by'this
procedure was taken as the standard_of the detergency.
(b) Foaming Capability
The foaming capability of a 0.5% detergent aqueous
solution-to-whichlo.l% of commercially a&ailable butter was
-added as a dirt component was measured. Forty (40) cc of
this test solution was put into a glass cylinder (diameter:
5 em), and rotating stirring was'performed for 10 minutes,

whereupon the height of the produced foam was measured.

12

The measurement of detergency, foaming Capability,.and QJ
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‘procedure was taken.as the standard of the detergency. (b) Foam ng
Capability The foam ng capability of a 0.5% detergent aqueous solution to
qhich 0.1% of commercially available butter was added as a dirt conponent
was neasured. Forty (40) cc of this test solution was put into a gl ass
cylinder; (diameter: 5 cm, and rotating stirring was perforned for 10

m nut es, “wher eupon the hei ght of the produced foam was neasured. 12 (c)
'Fﬁnse-oﬁf cgpabRlinse-omto cag@ll lddysepar ati ng funnel was charged 100 cc of
a 0.25% det ergent aqueous solution (tenperature: [err] After the funnel was
shaken for a predotiched 50Mhine sspadatdng tinnnelywas iwxaadnl QUtCRE the
vol unme of the renmi ning foam was neasured. Then, 50 cc of W@%gr-

(t enper at ur 8- 258 AptRHTent AGHPME SNHGERN | (RPRSFATURRR®I20 4 ) or AHReT
funnel was shaken sloqwy 10 tines,_ the water was poured out. This proacedure
was repeat edh@ndan rYérse shalRn SRE r?e@????#gefcg erRf ’ oﬁ’)h?i nes

For whi ch {biys, N5/ RELAILAN 85 G \RSTTRHS 6F & Alndnig £641 7

rinsing ti )
© was measured. Then, 50 cc of water (temperature: 20°C) for

rinsing was charged into the funnel. After the.funnel was
shaken slowly 10 times, the water was poured.out. This
procedure was repeated until no more foam remained in the

{,z ' ~ funnel. The number of times for which this rinsing
operation was performed were taken as the required rinsing
times. |
<Formulation>

Sodium linear alkyl(average Cis)benzene 15% (by weight)
sulfonate :

Sodium polyoxyethylene (3) dodecylether 5%

sulfate .
Coconut fatty acid diethanolamide 5%
Ethanol ' _ - 5%
' Polyoxyalkylene derivative ' | " 0 or 0.1%
\/ (prepared in Synthetic Examples 1-7)
~ Water - Balance

13



<For nul ati on> Sodi um | i near al kyl (aver age [err])benzene 15% (by wei ght)

sul fonat e Sodi um pol yoxyet hyl ene (3) dodecyl ether ~ 5% sul fate Coconut
fatty acid diethanol am de : 5% Et hanol : _
5% Pol yoxyal kyl ene derivative _ O or 0. 1% (prepared in
Synt heti c -Exanples 1-7) Water H _ _ Ba[?nce
13 <Resul t > TABLE 2 Foam ng Ri nse-out Synthesis Det er gency ‘1};
Capability Capability Stability Exanple No. (Dishes) . (mm Shale
(Ti mes) at [err] Inventive Conposition 1 1 5 90
4 Tregasppgsent | nventive Cbnp05|t|on 2 2 5 92
4 Tr anspar ent Inventlve _ _

TABLE 2

. Foaming Rinse-out :
Synthesis Detergency Capabzlity Capab;lxty Stabillty

Example No. (Dishes) (mm) (Times) at -5°C

'Invenﬁive : | |
Composition 1. 1l _ 5 90 o 4 Transparent
Inventive T _
Composition 2 2 5 92 _ 4 Transparent
Inventive _
Composition 3 == 3 5 20 4 Transparent
Inventive _
Composition 4 4 5 89 _ 5 Transparent
Inventive
Composition § 6 5 90 : 3 Transparent
Inventive : _
Composition 6 6 5 S0 S Transparent
Inventive :

- Composition 7 7 5 90 ' 4 Transparent
Comparative
Composition 1* - S g0 8 - Transparent

* Comparative composition contains no polyoxyalkylene'derivative.

Example 2
Detérgent compositions having formuiations presented in
Table 3 were prepared to measure their detergéncy, foaming
capability, and rinse-out capability in.the same procedure
as in Example 1. The results are shown in Table 3.
| bbviously, numerous modifications and variations of the

present invention are possible in light of the above

14



Conposition 3 3 - 5 7 90 4 Tr anspar ent

I nventive Cbnp05|t|on 4 4 5 89 5

Ty ansparent | nventive Conposition 5 6 : 5 90

3 Transparent Inventive Conposition 6 6 5 90

5 Transparent I nventive Conposition 7 7 5 90

4 Transparent Conparative Conposition 1* - 5 90
8 - TrawspaegskiigonPakalisyvenseapeskt !:9nbéoﬁhéé%tBBdDQh)iQXﬁ'tﬂhe RBe

derlvatlve Exanpl e"2. Detergent conpositions having .fornul ati ons presented
in Tabl e 3 wetep@repathé hppendedrelhiifk;, dRecigoanyiohomalybeCprakitiicey,
and rinse-out capability in the sane procedure as in Exanple 1. The results
are shown i nohétweise €thanoasl| ppevifitcalidynddstirébedoheratdd.vari ations of
the present invention are possible in.light of the above. 14 t eachi ngs.

It is therefore to be understood that within the -

15



scope of the appended clains, the invention may be practiced ot herw se than
as specifically described herein. 15 - [err] CLAIMS: 1. A detergent
conposition conprising:- one or nore surface active agents selected from5
ani oni c or anphoteric surface active agents.or nonionic surface active
agents selected from- fatty acid di ethanol am de, dinethyl al kyl am ne gxi de,
pol yoxyet hyl ene al kyl ether and pol yoxyet hyl ene al kyl phenyl et her; anﬁ\10
0.01 - 10% by wei ght of the conposition of a pol yoxyal kyl ene derlvath#é
prepared by reacting an al kyl ene oxi de adduct of ‘a nonohydric alcohol an
al kyl phenol or a nmonohydric mercaptan with a di epoxide conpound

wherein the surface activity of the conposition is
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Substantial ly nen-cationic and wherein thé proportion of the
pol yoxyal kyl ene derivative in the conposition is 0.02%to 50% by wei ght of
t-he surface active agents. 20 2. A detergent conposition according to
claim 1, wherein said al kyl ene oxi de adduct of nonohydric al cohol,
al kyl phegol , and nononercaptan have the foll ow ng gener al formul ae
(r)y, (r1) and (IIl) 25 respectively: - [err] wherein [err]
represent® an al kyl or alkenyl group of a [err] carbon atom content, AO
represents an ethylene 5 oxi de group, propylene oxide group, or both,
and a, which isClAdM8yerage nunber of addition noles of the OA group,
denotes a value 20 or nore; 10 [err] 15  wherein [err] represents an
al kyl or al kenyl group of a [err] carbon atom content, AO represents an
et hyl ene oxi de - grou ropyl ene oxi de oup, or ,bqth, :
Y Oxide - grouR R ORYe e’ composiPLon ompriatng:- 2" P
one or more surface active agents selected from
5 anionic or amphoteric surface active agents or
nbnionic surface active agents selected from:-
fatty acid diethanolamide, dimethylalkylamine oxide,
polyoxyethylene alkyl ether and |
5 polyoxyethylene alkylphenyl ether; and
10 - 0.01 - 10% by weight of the composition of a
polyoxyalkylene derivative prepared by reacting an
'alkylene oxide adduct of a monohydric-alcohol, an
alkylphenol or a monohydric mercaptan with a diepoxide
compound;
15 wherein the surface activity of the composition is
substantially non-cationic and wherein the proportion
of the'polyoxyalkylene derivative in the composition

. is 0.02% to 50% by weight of the surface active -

.

agents.

20
2. A detergent composition acco:ding to claim 1,
wherein said alkylene oxide adduct of monohydric
alcohol, alkylphenol, and monomercaptan have . the
folloﬁing general foﬁmulae (I), (II) and (III)

25 respectively:-

I
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which is the average nunber of addition moles of the OA group, denotes a
val ue of 20 or nore; and 20 [err] wherein R3 represents an al kyl or

al kenyl group of a [err] carbon atom content, AO represents an ethylene
oxi de group, propylene oxide group, or both, and ¢, which is the average
nunber of addition noles of the 5 QA group, denotes a value of 29 or
more 3. - A detergent conposition according to claim1, wherein gakd

di epoxi de conpound is selected fromthe group consisting of [err]- g

- epoxypropyl et her 10 1, 2- IR s{d-g@O) _~Bpoxypropoxy) et pgpe, 1, 3-bis([err]

- epoxypr opoxy) propane, 1,4-bis(Terr] -€poxypropoxy)butane, _
1,2-bis([err]-methyl-[err]-epoxypropoxy)ethane, 1, 2-bis (a,

[err]-epoxy-[err] -methoxypropyl) ethane, 15 1, 6- bi s(epoxyet hyl ) hexane, -

1,4-bis([err] - opRpsind ROPPEYIFeHIEC R afkyt RIS Ru1kbayi] group of a
-epoxypropoxy)phenyl]prépane, 1-epoxyet hyl -3, 4-epoxycyclTohéxane, and
a- | i nonene _ o : L '
C,0-20 Carbon atom content, AQ represents an ethylene

5 oxide group, ptopylene oxide grdup; Qr both, and a,
which is the average number of addition moles of the

OA group, denotes a value 20 or mbre;

10 | '
_ 0-(20) -H (11)
2
R
15 - wherein Ré represents an_alkyl 6r alkenyl grbﬁp of a
C4_14 carbqn atom content, AC represents an ethylehe
oxide group propylene oxide group, or both, and b, .
vwhich is the average number of addition moles of the _ - A
OA group, denotes a value of 20 or more; and
20 | | |
R,-5-(20) -H : (1;1)-

f - L



di epoxi de. 20 4.

sai d ani.onic surface active agent

A

det er gent conpos]tibn according ‘to claim1l1, wherein

al kyl benzenesul fonat e, al kyl pol yoxyet hyl ene sulfate, [err]-olefin

sul fonate, 25

al

kane sul fonate, al kylglycerilether sulfonate, alkyl-

or al kenyt. carbonate, alkenyl succinate, N-acylsarcosinate, salts of
al kyl pokyoxyet hyl ene car boxynet hyl at ed conpound, and salts of alkyl

hosphat & 5 5. t i iti ding.to claimi, i
e o ot or T ¥REFETh 8T M ndEiHRERES A0 ASY. BBl Sl oF R Tl g

of al kylim dazol derivatives, dinethylalkyl betain, and 10

di net hyl al kyl sul £q
precedi ng claiman

ge

Hgi PATIIN atogecentent, donpepresentsmanc| ethpliena any
as hereinbefore described in Exanple 1 or Exanple 2.

oxide group, propylene oxide group, or both, and c,

which is the average number of addition moles of the

5 OA group, denotes a value of 20 or more.

3.

A detergent composition according to claim 1,

wherein said diepoxide compound is selected

from the group consisting of B, ¥ -epoxypropylether

10 1,2-bis (B, T ~epoxypropoxy)ethane,

- 1,3-bis(B,d -epoxypropoxy)propane,

1,4-bis(B,¥ -epoxypropoxy)butane,

1,2-bis (pf-methyl-B, ¥ ~epoxypropoxy)ethane,

1,2-bis(«, f-epoxy-¥ -methoxypropyl)ethane,

15 1,6-bis(epoxyethyl)hexane, 1,4-bis(B,¥ -epoxy-

propoxy ) -benzene,

2,2-bis[p-(p;3’-epoxypropoxy)phenyllpropane,
l-epoxyethyl-3,4-epoxycyclohexane, and a~limonene

diepoxide.

20

.-4. A detergent composition according to claim 1,

wherein said anionic surface active agent is selected

from the group consisting of alkylbenzenesulfonate,

alkylpolybxyethylene sulfate, a-olefin sulfonate,

25 alkane sulfonate, alkylglycerilether sulfonate, alkyl-

_———/._——/_ ’

ST

Is selected fromthe group consisting of

15



7. In a detergent conposition conprising one or nore surface active
agents, the use of 0.01-10% by wei ght of the conposition of a

pol yoxyal kyl ene derivative to inprove the rinse out capability of the
conposi tion, 20 sai d derivative being prepared by reacting an al kyl ene
oxi de adduct of a nonohydric al cohol, an al kyl phenol or a nonohydric-;
mercaptan with a di epoxi de conpound, the proportion of the polyoxyal kyE:ene
derivative in the conposition being 0.02-50% by weight of the 25 sWrface

active agents. . ' . _
or alkenyl carbonate, alkenyl succinate,

N-acylsatcbsinate, salts of alkylpolyoxyethylene
carboxymethylated compound, and salts of alkyl
phosphate. |

5. A detergént composition according to claim 1,
wherein said amphoteric surface active agent is
selected from the group consisting of glkylimidazol'
derivatives, dimethylalkylbetain, and. - o
10 dimethylalkylsulfobetain.

6. A detergent composition as claimad in any -
preceding claim and as hereinbefore described in
Example 1 or Example 2.

15
7. In a detergent composition comprising one or more
surface active agents, the use of 0.01-10% by weight |
of the compoSition of a polyoxyalkylehe derivative to
improve the rinse out capability of the composition,

20 said derivative being p:epared by reacting an alkylene

‘ oxide adduct of a monohydric alcohol, an alkylphenol

or a monohydric mercaptan with a diepoxide compound,
the proportion of the polyoxyalkylene derivative in
the composition being 0.02-50% by weight of the

25 surface active agents. -
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