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1 -1- DETERCENT COWPCSI TI ON The present invention e(;g;g;
ent conposition containing a specific anphoteri.c ﬁ21 Nbre
ularly, the present invention relates to a detergent conposition

a deterging capacity remarkably inproved by incorporating a specific
eri c polyner obtained by copol ynerizing a cationic vinyl nononer mnth
oni c vinyl nononer. Polyners have been used as additives for

ents. For exanple, there have krtwn detergent conpositions contalﬁ:ng
rs as a thickening agent, stabilizer, protective colloid, builder,
er, encap- sulating agent, hazing agent, pearling agent or skin- or-
rotecting agent. However, they have been used nerely according to
operties generally known as the :

DETERGENT COMPOSITION

N

The present invention relates to a detergent
composition containing a specific amphoteric polymer.
More particularly, the present invention relates to
a détergent compositibn having a deterging capaéity
'remarkably improved by incérporating a specific
amphoteric polymer obtained by copolymerizing a
cationic vinyl monomer with an anionic vinyl
monomer, _

Polymers have been used as additives for
detergents. For example, there have known detergent

compositions containing polymers as a thickening agent,



Y characteri.stics of the hi gh nol ecul ar conpounds. After investigations
made: f or the pur pose of jlndrng a new application of polyners I n de qent
-gystems, 'sthe inventors ‘havé found that, surprisingly, a' specific p6
-greatly |nproves t he detergency of a deteg ent.conposition 10 R
particularly in the. presence of a surfact&nt. The present i nvention has

beer=conpl eted o | n cc tog en we
e obre, oRsebiEses Bobles b doadorhee ughagy, OgbiEehKe Ehea

weight of an anphefighing agaa&ywahzehgahgedtbypearmehgnsgbﬁtngraaklaﬁ
ani oni ¢ nbnoner having a pol ynerlzable unsat Ur at ed group with -a cationic

mononer having a ogohyiRtpratleetingahgentsd HowdRekr) 8hey! Raveabeenohsed - 99.
.to 99 : 1 the bal ance being optional additives and a carrier for the liquid -

~or powder det er gatredynpesoriddng 20 the propbetabsvgenerallyaknownsas the
preferably 20-80 : 80-20. The anphoteric-copol yner thus obtained is L
_preferably dhe mhaman$emepmé9@npédtby gégbrublﬁsn&aracpmpoanS.' .

After 1nvestigat10ns made for the ‘purpose of finding L

a new application of polymers in detergent systems, the
:'i 1nventors have found that, surprisingly, a specific polymer :
‘\;; ’f - ;irl greatly improves the detergency oi a detergent comp051t10n _
o lO particularly in the presence of a surfactant The present
'.':tinvention has been completed on the basis of this finding.
o According to the 1nvention we provide a detergent '
-"'comp081tion which comprises 0.01 to 10 percent by weight |
of an amphoteric copolymer obtained by co-polymerizing an .
'-'15 "anionic monomer hav1ng a polymerizable unsaturated group
) w1th a cationlc monomer having a polymerizable unsaturated .
:“group in a molar ratio of 1.3 99 to 99 : 1 the balance-
- being optional additives and a carrier for the 11quid or
.'f.powder detergent composition." _
20 . The above molar ratio is preferably 20-80 : 80-20.
-'ﬁpThe amphoteric copolymer thus obtained is preferably onen.

" that is represented by_general formula (I).
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5 X: -Hor -COOHY: -H, .[err] Z .- Coon; Lerr]

In mhrch [err] and [err] each represent aferr] to [err]

[err]-mherein
sulfate

[err] _
af kyl. P and X represents an ani on such-as a halogen or diethyl L
T -4- [ in mhrch [err] and [err] each represent a [err] 5. al kyl - group, -
['err]. ‘" Which R4 represents-a [errd3+o.[err] al kyl group, in which-<[err] -
and [err] each- represent a; [err]-to.C alkyl group and [err] represents-an, -

'1_|nteger of R

H Ry
( ' :
\r i/

;f (I)j"

o where*n- _
5 "'Xé--H or —cooa
:Yf_ -H, -ca3, —CHZCOOH or ~oH

';”lj:zéfécden -803H —CH ) H“' SO3H__
2>°5" -
Sl Cls L
Lo _;”_,Z;'for -coNH f CHZao3 .o

?B?G-H_ot.—be

R ?1 a}fi"
A=y - ? Ry

Ry (X )

15 L inrwhlch Rl’ R2 and R3 each represent a C1 tof
.:C3 alkyl group and X represents an anlon such

--as a halogen or d1ethy1 sulfate.'-

A



22 to 4, [err]

~and [err]. represents an .integer of 2 to4, [err] in . which [err] d\ferr}

in-which R and [err] each- represents a [err] alkyl

each represents H .

*to [err]. alkyl*
lerr] to [err]

group

[err] and [err] and [err]-.each represgnt err]
~group, - R [err] in whi-ch [err] and [err] each a
group and [err] represents -an integer o 4,

al kyl -

[erﬁixln whi.ch [err] and [err]. each represent¥a CI. to C aIkyI group and “r
. [err]\represents an |nteger of. 2 to 4, or -

. -CH R

- R
ar
2
Ry, | |
in-Which Ry ah_d'R2 each;represent'a leto'C3J

alkyl group,

—<::: -jr_\N - R (x )

in whlch Rh represents a C1 to C3 alkyl group,

lh

_--c00(c32)P - N*- R6

10 -

j,5ﬂ

: RS(X )

1n Whlch R , R 5 and- R6 each represent a C1
_C.3 alkyl group and’ Pl represents an 1nteger of

2.t0 4,

S
g

"-COO(CHZ)PI- ?

'f in Whlch R4 and R5 each representSa Cl to C3 _

: RE“

.-i.alkyl groun and Pi represents an 1nteger of

“f 2 to a,

20

._1n wnlch R6’ R7 RB and R9 each represents H



{n which [err] to.[err] each represents Hor [err] and [err] to [err]
epresents a [err] to [err] al kyl 20 ~group n represents a nunber

to 0.99, 2 represents an integer of 5 to 10000 and. each. of X WY

I's an alkali metal salt, ammonium salt or al kanol ami.ne saft. ~.The

'_3anphoter|c polyner of the above general=5---6- formula (1) used in the "

pr esent

i-nvent i on may - be. obtalned by copol ynerizing a-cationic nononer mﬁth -"

~-.an anionic "~ ‘monomer ., _Those anpho- teric. Eolyners can be produced Eér

a wel |

known metddH5 and nRype BopoRPfeRs sacach, represents general |y us

.'as a sol vent ‘ang potaSS|un1peroxod|sulfate potassi um’

~peroxod|sulfateﬁép y%}%ﬁengﬁpﬁpbe or hydrogen perOX|de/Fe2 nay be
“used as an |n|t|ator ‘The~ resultlnchoponner may be used as " such or-

faften t

: : _ ~ARTLT -. +—.

. -CQNHQCHZ)PZ't VRs

o Ry ;(X7) S
in whlcn Rl3’ th and Rls each represent a C1 _f.

'to C3 a‘kyl group and P2 represents an lnteger

ok

_01 2 to 4, o L o »J
Ce e - R13 ;
| th

2 to h or _
5 f o R16 Rig R 120 ! Rzz
.. . __Co - - - -
NH f ¢ _f__ ? Rza R
Ry7 Rjg Ry Rpz (X7 | S

-~ in Whlch R13 and th each represent a Cl to C3 o

d_alkyl groun and P2 represents an 1ntecer of

- .{,ln Whlch R16 to. Rzl each represents H or CH3
'.':‘and R22 to RZA each represents a Cl to 03 alkyl

‘n represents a number- of 0. Ol to.0.99, p renresents_

 an 1nteger of 5 to 10000 and eaoh of X, Y and Z'is an o
;alkall metal salt, ammonium salt or alkanolamlne salt

The amphoterie polymer ‘of the above general



io purification" The purification is effected by dialy- sis or

.repr eci-pi tati on method. The anphoteric copolymer used in the present

Lnvention preferably conprises anionic. nmononer structural unit
the farnula:: 15 [err] .and cationic -~ monomer  structural units Az
f or.mul a: [efr] 20 randonmly arranged in a nDIaé ratio of 1-99:99-1, -1

pref &xably .20-80: 80-20 tg forma |inear polyner having a. nnlecular melg

of . 1x000 t0-3, 00690v6la {R)susephincthe presénveinventionlused by -
polyner|2|ng a.mxture of the above-mentioned anionic vinyl nmononer and
‘catienic V|nyI nnnoﬁﬁﬁa#ﬁaég?KuQPPQ%Y@ﬁrlZinS a catlonlc .

‘perox1de/Fe

monomer with an anionic = monomer Those anpho-
" teric polymers can be produced by a well known method.

{ In'the'copolymerization ;water is'generally used“as'

a solvent and potass1um oeroxodlsulfate pota581um_

-peroxodlsulfate/sodlum hydrogensulflte or hydrogen .

2. may be used as an 1n1t1ator -The

-'resultlng copolymer may be used as such or after the

- 51s or reprecipltatlon meuhod

The anphoteric conolymer used in the present

1nvention preferably comprises anion1c-7_' - monomer

"_Hstructural un1ts of the formula. E

1ﬂ

_ N—_Q.—-.m
CN-—C)—

and cationic  :  monomer structural units of the

'xzformula:1:

20

; randomly arranged in a molar retio.of'i;99:99-i}.'

"Qf

e -

ht

: ourlflcation. The purificatlon 1s effected by dlely-_'ﬁ



_ tenper#

in the presence of .a polymerization-initiator-in.- water generally under a
nitrogen stream- The poly-- nerization is carried out generally at a
yre ranging fromroomtenperature to 90[err]. for 27to 24 h. . to
e i nt ended copol yner havi ng nmol ecul ar. viei ght. of preferably 3,000

obtai g

t-to-1,Q007000. Either solution polynEfTzation or bulk polynerization met hod _"

“.may be enpl oyed. - The’ thus obt ai ned - copol yner - may be reacted with an alkati ;.
_netal hydroxi de, - ammoni a-or al kanol ani ne to. forma 'sal't. The anionic ésﬁ L
- monomer -used nmy-be any-of anionic nononmers. having a pol yneri zabl e I

- unsatur at glogepuB1 9190180+ BIRS0AEEY IrotmAGl .1 HEEFYIYric diviing taconi o

acid, aconitic acid.,” hydroxyacrylic acid, maleic anhydride, fumaric aC|d

vi nyl sul f gning1aeirttaratvey ghtt! BENL; 080 4o B500D Jo00sul fwdisc -aci d, styrene- -
sul fonic-acid. and 2-acryl am do- 2- nethylpropane- sul foni c- acid. The CatIOHIC ;.

~ nmononer uamphotgrbe. aopomymeatmsnorodunedemy mmmmm;nazﬁm@ynerlzable
~unsatur?t:dmixture of the above—mentioned anionic vinyl
'.monomer and caticnic v1ny1 monomer 1n a given ratio
"lin the presence of a. polymerization initiator in |
:_'water generally under a: nitrogen stream., The poly-' -uif.ltii)-l
nerization is carried out generally at a temoerature
"_.ranging from ‘room temperature to 90 Cc for 2 to- 24 h
f to. cbtain the intended copolymer having a mclecular
weight of preferably 3, 000 to 1, 000 ,000, Either _
l':,solution polymerization or bulk polymerization method"——'*' SR
' may be. employed The thus obtained copolymer may - '
be reacted with an alkali metal hydroxide, anmonia o
~ or alkanolamine to form a ‘salt. ' |
| The anionic monomer used may be any of anionic
monomers hav1ng a. polymerizable unsaturated group ;___“ 'j\u{:
'and includes acrylic acid,. methacrylic ac1d ' | | |
' itaconic acid, aconitic acid hydroxyacrylic acid
fmaleic anhydride fumaric acid, Vinylsulfonic acid |
'allylsulfonic acid methallylsulfonlc acid, styrene-[e
-'fsulfonic acid and 2—acrylamido—2-nethylpropane-
'sulfonic acid _
| . The cationic monomer used may be any of ,-“'

u'~cationic_monomers hav1ng a polymerizable.unsaturated.



&

-8- . group i n¢l udes " 2- V|nylpyr|d|ne 4-vinyl pyridine,
dlnethylantn t hyl nethacryl at'e, di et hyl ani noet hyl.. met hacryl ate,
di pr opyl ami floet hyl methacryl ate, dinethylam nopropyl et hacryl ani de,
al.lyl di me yl'amine, . al byl di et hyl ani ne,. aIIyId%Propylantne met hi'l | -
et hy] an¥ne, nethallyldlethylantne nethallyr propyl - am ne - C At
and. net yl'ated, ethylated or propylated derivative thereof. The e&er'ent'
conpoagtlon of  t-he present inven- tion contains from0.01 to. 10
preferably fromO0.05t0.5 % of the anphoteric copolymer. The detergent

conposi tion .of - t hegnoumsand lim:&ndesl anvinylpyrkdine f tominylpysddiaegent by - :

melght of a surfactant. i oni c, nonionic, cationic or % hoterlc

surfactant gener alqi)ﬂ'ﬁfé’é'd-amﬂnf’ﬁ@hﬁ-t mﬁﬂ}a?ﬁ]sﬂ%ctdé&wlﬁﬂém’e L3
present |nvent|on S%n}aQw% for afﬁrgs§la£¥h04¥iflj %Q&laggere nay
R dimethylaminopropylmethacrylamide, allyldimethylamine,

. allyldiethylamdne, allyldipropylamine, methallyldl-
"'imethylamine, methallyldiethylamine methallyldipnopyle'
:_'amine and. methylated ethylated or propylated derivative l
- thereof _ '
o The detergent composition of the present 1nven- |

'_tion contains from 0.01to. 10 wt. %, -and preferably
: from 0. 05 to 5 %, of the amphoteric copolymer.

. The detergent compos1t10n of the present 1nven-l{e'
tion may contaln from.1 to 50 percent by welght of a
'}surfactant.l' An anionlc, nonionlc,'catlonlc er

| amphoterzc surfactant generally used
| in the art may be selected 1n the present invention
| suitably for the use. As the surfactant there'may
_be mentioned an anionic surfactant such as an ‘alkyl :""'
sulfate, alkylbenzenesulfonate, alkylpolyoxyethylene—
 sulfate, a—oleﬁnsulfonate, alkanesulforate, alkyl
‘”"Mglyceryl ether sulfonate, alkyl or alkenylcarboxylate,
) alkenylsuccinate, N—acylsarcosinate, salt of carboxy—
‘methylated alkylpolyoxyethylene or alkylphosphate g
itsalt; a nonionic surfactant such as a fgtty acid. _
diethanolamide, dimethylalkylamine oxide, alkylpoly- 111
_oxyethylene or alkylarylpolyoxyethylene' cationic "_



be nmentsi oned an ani onic surfactant such as an al kyl ulfate
al kyl benzenesul f onat €, alkylpolyoxyethylene- sul f at e, -oleflnsulfonate

al kdnes ~onate; alkyl glyceryl ether sulfonate, al kyl *
al’kenyl xyl'at e, al kényl succinate,- N—acylsarc03|nate salt of carboxy-

met hyl a .falkylpolyoxyethylene or al kgl phosphate salt; .a nonionic. ~
surfactant -such as-a-fatty acid di et hanol am de, dlnethylalkylan1ne OXIde

al kyl pol y-:. oxyethylene or alkylaryipolyoxyethylene cationic :
'surfactant ~such.as: an:al kyl tri met hyl ammoni-um:sal t, dlalgildlnethylannnmlmﬁ

salt or alﬁnyPRxﬂyﬁrﬁﬁygtﬂ§l§n %ﬂkﬁ%@ﬁﬂﬂﬂﬁhﬁ%&ﬂﬂﬂgéum S

eyt o By Ry R AR SRR AR de”%ﬁm%b?&tegﬁvssa' ffeain an r
amount of gifigthy l%ﬁniulﬁ S41 & el o erp%o%"é:&% saRribtagy Pased on the -

- ‘surfactant according t e present I nv
- . ~such as an alkylimidazole derivative, dimethyl-

alkylbetaine or dimethylalkylsuli’obetaine. | T_h,'e o

B amphoteric copolymer .can be 'used in an amount of o
- 0.,02. to 50 wt. €, preferably 0 .25 to 25 wt. %, based
on the surfactant according to- the present 1nvention.
The amount of the surfactant may be determined suitably '
according to use of the detergent In carrying out
t.the present invention, the surfactant may be omitted
' in some cases.dj - - '
The detergent composition of the present
'invention may contain also other components such as L
5pa solvent e.g. a monoalcohol dialcohol, glycerol

ethylene glycol monobutyl ether or- diethylene glycol
-monomethyl ether, alwﬁNﬂzﬁpe e.g. a benzenesulfonic

‘%nammMencﬁ-__-

: acid salt,. p—toluenesulfonic acid salt m—xylenesulfo- - g - :g“;.:,

'-‘nic acid salt or urea, a chelating agent ‘an .
- .antiseptio, a dyestuff a perfume, a U, V_ absorber,t'
' wan antioxidant a hazing agent or thickening agent
The detergent oomposition of the present invention
is generally in the. form of a liquid prepared by -"'.
| adding water to the detergent compositfon Further,g
it may be in the form of a solid. ' H o




‘The amount of the surfactant may be determ ned suitably according to use of__

-the. detergent. In carrying out the present invention, the surfactant may:
- be omitted i.n sone cased. The detergent conposi tion of the present N
*i.nvention' may contain al so other. conponents's h as a solvent, e.g.. a —

nonoal cohols,. di'al cohol, glycerol, ethylene gy - monobut yl ether orj
“di etyl ene egcoI nnnonethyl ether a hydrotrope e.g. a benzenesul f
.aci @ salt, - p-toluenesulfonic acid salt, n}xylenesulfo- nic acid salt'or

X :
ur.ea;”. a chelatrng agent, ntrseptr est uf -
- absorber, an -antioxi dﬁ’t %qhef o%’taﬁt% fJenéhneg azgegn{%n dqetergent

conposrtron of 't t : " qurd
_prepared by addi r%g‘a\?\{/at%zargptboé '?‘Ke de%r%??ﬁ%%é x J]%}ér)‘r %hﬁleé

~in-the formof Aslpd) textiied P @A RIar PRI L) @lpldmesent nven:

. fibers and domestlc apollances as well as. a shamooo

f'base._ The prooertles requlred of such a aetergent
jl".J.nc:lude deterglng power, foam—increa51ng prooerty and -
rlnSLng propertles (defoamlng property, ‘the touch
_LQE S fl'. :etc ) In the present~1nventlon, the larger the amount
| of the amphoterlc polymer the hlgher the capacitles
_ _ .such as deterging power. However, an exce551ve amount
R '}-i-_ of the amohoterlc polymer might exert a harmful _' : :'{':
| ' "_influence on phy51ca1 prooertles of the product such
as stablllty and v1scosity. | | _ | _
. The fOIIOW1ng examples of synthe51s OL amphoteric }
_polymers and the.. examples of the- present lnventlon
will further illustrate the invent;on, whlch by no
means limit the invention.’ -'
“'Synthe51s Example 1 | . _
:' 600 g of ion-excnanged water 55 g of dimethyl—
'faminoethyl methacrylate, 30 . g of methacryllc acid
'”;hand 0.3 g of potessium.peroxodisulfate were charged
. in a l ﬂ_flask'proviQed with a‘etirrer,.thermometer,
.reflux condenSer and nitrogen gas3inlet.r_The.poly-_ '
h_meriZation reection was cerried'outlat 7090:under:'

~

"a nitrogen stream for & h. Then, the reaction mixture



tion can be used as a detergent for netals, machines, ships, textiles, :
gl asswares, foods, tablewares, fibers and donestic appliances as well as. a
- shangpop-®ase. The properties required of such a: detergent include- o

...

ower, foamincreasing property and rinsing properties (defoantng

- propent y £ i he. touch etc.).. In the présent i nvention, the larger the . -
amount t he: anphoterlc polyner ‘the higher the capacities-suchas ' . e

- ‘detergi-ng power. However, an excessive amount. of the anphoteric-pol yner :
“ might exert a harnful |nfluence on. physi cal. properties-of the product, sudh
_as st abi | We§- 8RLeds des mopm Themprestal aisen @nsl pmirad dinty adi s of -

. anphoterlé B%Igners and the exanpl es of - the present. invention wll further

~illustrat Fﬁﬁ@ﬁﬁ'onAnMﬂqﬁhQ£F |ﬂ9%¥ﬂqnrﬁhu%rR?QQiﬂﬂﬁatﬂﬁ- Synthe5|s
- Exanple 1 0 f _lan-excha -of di nmet hyl - -.ami noet hyl ..
~‘met hacryl agg f@&%"&? Y ac% Eﬁg%‘ %ta%‘sﬁrﬂm -
- per oxodi S&'t‘&i‘hﬁ ﬂﬁ&%rc%ﬁﬁ%%dl ?)r%ssu.[reer Ql]asf 'a%Sk pr d(:‘}°da't:\M tfpa stirrer,
thernnnete , ?
‘ =.nolynerlzation was 98 3%, - B
‘Synthesls Example 2 _"
An anlonlc monomer and a caulonic nonomer as
_ shown in Table 1 were copolynerlzed in a molar ratio
) of 1:1 in the. ‘same manner as ln the above Synthesis |
'Exannle 1, The synthesis condltions were as follows.'

» . . T e

Ion exchanged water T:?', o '_3600 ma :

Mononers f' L ..1' 0.5=M~
TemPerature':.-lf L .;r'z"[“'-sf70°C
'"Reaefion time R t S 6n . . -
" Initiator - w.so-
Tawmter a0
Table 1

Synthesis-No. : Anionic monomer Catlonlc mononer

T '  DMAEMA

;;; ; AA :.J.TMAEMA,Y;,'a} B :
B 5a- CMA :an:e. ._'neEDMAEﬁA.
oest. s _rti; -



“reflux condenser -and nitrogen gas inlet.

carried out at 70 C under a nitrogen stream for

_m xture was_ cool ed.t 6. room't enperature
*acet one. - “An anphoterlc pol ymer thus: prec
wei- ght of. -tthe pol yner after drying- under.

r at e of polynerlzatlon was 98 @6Synthe5|s
a ca&;onlc hononer as .shown i n
ratio of 1:1 in the 3ame manner as in the
synthe5|s condi ti ons were as- follows: |on.

600 nierr] Monorg&nsthesis No.

The pol y- nerlzatlon reactlon was
6 h.: Then, the reaction

and poured into 3000 g of
ipitated was filtered out
reduced pressure was 83 g.

=

and -

Jxganple 2 An anionic non
Table 1 were copolynerized in a nolar
above Synt hesi s Exanple 1.

The -,
éxchanged - wat er L

Am.om.c monomer 0. B:Mﬂ'mmtmrmﬁmmer

70[err] Reactlon tinme

' CH3 )

. 6-h Inltlator

[err] 8.  AAMPS EDMAEMA
' 9 AAMPS " EVPY
o 10 -~ AAMPS. TMAPMAA
o 1 ALS EDHAZMA .
ks 12 Vs . EDMAEMA
U 13 Vs DMAPMAA
wheréin:' L
| A4 HC=C - COOH  Acrylic acid _
. MA HC - C - COOH  Methacrylic acid
_SS"-_ HZ.C' = CI-'I' SOzH S-t_yrehesulfo_nic acid-(4)
© CHy - o
R 2—Acry1amido-2- N
S AAMPS HZC-CH-CONH C-CHZSO3H methylpropanesul-
o L N | fonic ac1d ,
~ - CHs
iALs'-_Hécch-CHZSOBH Allylsulfonic acid
VS HCeCH-SOzH . Vinylsulfonic acid
S CH3 'ﬁlmeth&iaﬁinOQ' .
. DMAEMA H2C-C-COOCH CH2N<: ethylmethacry-
- I CHy, - late S
cHs. -
 AMADMAA 3
- DMAPMAA HZC-?—uONHCH -CH CH2N<:

Dlmethylaninopropyl--

methacrylamlde



Table 1 Synthe5|s No. . Anionic_nnnoner | Cationi c nononmer ‘AA

- DVAEMA 2 AA : : TMAEMA 3 - . o AA
: .M TMAEMA G MA -
' - ss - TMAEMA 7 S ss
Synthesis No. Ani oni ¢ nonom&#- Cationi c nonomer 8 . -
_ EDVMAEMA 9 - - AAWPS . - EVPY 10. . -
TI\/API\/AA 1 ALS . EDI\/AEI\/A 12 U"
“EDVMAENVA 13 L Cg&s o ' DNAPN%A mhereln o

L AA _:'['e'rr]'-' Acryl i‘C " aCI d %
R ‘I'NA'_'MA . HZC-('J-COOCH CH I'J-CH3 Cp

°H3 - iy

. DMAEMA quaterlzed with. |
rethyl chlorlde ’

| - CH

- : . 3 .

B .EDI*LAEI-IA | Hzc.c‘:-coocrrzcrrzar-\,Zr-ﬁD CszsC@
| CHsy - CH,

DMAEMA quater:.zed w:Ltb |
dlethyl sulfate IEEERREPE .
TMAPMAA HZC-C,:—CON‘{CHZCHZCH -cr@ cﬁ

_ DMAPLAA quaterlzed w1th
.-methyl chlorlde Ny :

nm | HZC-CH{O)@ Czﬂscﬁ

L-Vinylethylpyrldlnlum
chlorlde.

o In the following examples wherein deteraent :

"--composltions contalnlng polymers of Syntne51s Nos.-', " : _35¥=~§7

1 to 13 shown in Table 1 were tested the propertles'
.of th= detercents were examlned according to the . o _  ”fAﬁ?-*.
'following methods. - |
[Test metbods]

Ta)_ Detergency



bA. [err] -Methacrylic acid [err] SS [err]- Styrenesul fonic acid-(4) [err]
2-Acryl am do-2- AAMPS [err} met hyl propanesul - fonic acid CH ALS [err]

:Adlylsulfdnlc acid VS " [err] V'nylsuifonlc acid CH ' Dinet hyl no-
. DVAEMA [err] ethylnethacry DVAPMRA - [err] Di nethylanrnop;EL
'nethacrylanrde - - 13- TNAENA [Lerr] = _14_ c _

X¢E-T : .

N

o 0.1 % of Sudan III (a red dyestuff) used as an B
indicator uas added to beef tallow 58 of the
" nixture was applied to each porcelain dish (dianeter._
_25 cm) and 1'-ub'ned with a sponge impregnated with lO
g of a detergent and 20 .g of water. . Detergency
of the detergent is represented by the number of .
-dishes cleaned w1th the soonge until the oeef tallow
could no more be- removed completely. :
b) Foaming power"”"' _
| ;' A fbaming power of 0.5 % detergent solution
: containing 0.1 % of a commercially available
u:out*er as a dirt was - measured ] 40 cc of the butter-
g :containing detergent solution ‘was charged ina
l glass cylinder having a diameter of 5 cm and the
_solution was- stirred by means of a rotary stirrer 5;
for 10 min, Immediately thereafter the height of
_&Jg T ': - .-the foam was measured. ' |
| | %) Water repellency' .
Ca commercially available 200 nﬂ glass was
-:';_washed well with a-cleanser. After oonfirminc
eﬂthat the glass could not reoel water any more theﬁ
S';class was rinsed with ion-exchanced water and dried
150 m4 of l % aqueous detergent solution was charged-
in the °lass stirred by means of a rotary stirrer

_Vfor 30 min and poured out 200 mé of city water ’



- DMAEMA quateri zed wi t.h net hyl chlorrde EDVAEVA  [err] DMAEMA quateri zed
~with diethyl sulfate TVMAPMAA [err] DVAPMAA quaterized wth metchloride
chloride [err] 4-Vinylethylpyridinium.chloride In the follow ng,exanples.

.'mhereiz-detergent conposi ti ons containi ng pol yners. of Syntnesiss”Nos. 1
-t o- 13_ nin.Table 1 were tested, thEd-properties of the detergents-were
ﬁr"accordlng to the follomﬁng nethods [ Test nethods ] -a) Detergency

- exani
{was chareed in the glass left to stand for 30 sec, L
)  and then poured out This procedure was. reoeatedc:-
:1__three tines. Jater repellency after the pouring
_'of wacer for ‘the fourth time and the state of the
glass after left to stand for one day were observed
d) Rinse. | -.'- . - .'
_ _' 100 cc of O. 25 % aqueous detergent solution'
(temp.. 20°¢) was’ placed in a 500 cc senaratory |
funnel and shaken given times._ Then, the solution
was poured out and the - amount of the foam was mea—'
- sured. Thereafter, 50 cc of rinsing water (20 C)
fwas poured thereinto and the separatory funnel
“was rotated slowly 10 times This ‘procedure was -
repeated until ‘the foam disanpeared to determine -
" the ‘number of times of rinse,’ .
?Example l _ . : ) _
A liquid detergent of the following comp051tion |

g was prepared. -

f”fSodium straight-chain alkyl- 20 wt. %
_-_benzenesulfonate Lo E S
L Coconut fatty acid diethanol- 5 wt;-% _
o amide © | Cn T .
'+ Polymer T Lowk, % :
'_Watef'ff‘;i','* e e . ‘palance.
17Detergency "_'and foaming power of the

detergent were measured to obtain the results



0.1 %of Sudan 111 (a red dyestuff) used as an indicator was added to- beef
tal | ow 5 g of the mxture-was applied to each porcel ain dish (di aneteer ;.
25 cm and rubbed with a sponge |npregnated wi-t h 10. g of -a detergent. and=20
‘g' of water.* Detergency of the detergent is represented by the nunbeg 4 ‘\‘
di shes cleaned ‘Wi th the sponge unt.il the ‘beef_g6al | ow coul d no nore ﬁh_
removed conpl etely. b) . .Foaring power : A f oam ng- power of 0.5 % détergent - .
sold(,pn contalnlagoﬂnllﬁbﬁabiecanner0|aIIy avail abl e butter as a dirt. was
ireasureéd. 40 cc, of the butter- containing detergent solution was charged .
ina glass cylinder having a diameter of I8b&m &nd the solution was stirred
by nmeans of a. rotarg stirrer for 10 mn. Innedlatelé t hereafter, the height

of .the f oam was . C) vaNBPbPEpEFI@nEVeSA EEE?S:EPW?ravallable _=.;‘
200 m.[err] -glass was: meshed meIIEEEEESdAﬂAammya; i ng -that

_the glass could q&t regel mater any m)re,2 t he - 55 -
| _SyptheSLS No._l ;hlf.5 __l ? 75
I “:Ne..3 7 -8 ) f. | - 80
| v No. 4 7 95
U . No. 6 6 85
L S w No. s 5-6 . 80
A I

It iS'understood'from'Tabie:Z that the
e detergency : and foaming power: were remarkably
.lmnroved by the 1ncorporat10n of the polymer.¥_
eExample 2 : - 3 ', -

. A liquid deterrent of the followlng compositlon

AR | -'rl_ was prepared.
lClZHZS—N - cn@:ﬁ | s v_{f-.. %
L CH3 R {: o ”.‘; |
_PolYmer I o - 0.5 wt, %
'_Eth‘aﬁdl e 2wt %
Vater . . . balance

 Water repellency dflthe.detergent'was examined



- glass was rinsed with ion-exchanged water. and dried. 150 m[err] of 1%
aqueous detergent sol ution was. charged in the glass, stirred by nmeans of a
rotary rer for 30 mn and poured out. - 200"nferr] of city water : -15-
was, ¢h ‘in the glass, left to stand for. 30 sec, ‘and  then poured out .

. This p fure was.repeated three timhls. Water- repellency after - the‘pourrng

" of swater for ‘the fourth time and the state of the glass after left to stand .
f.or _one: day mere observed: d) “Rinse: 100 cc of  0.25 % aqueous detergenthﬂ

h“solutron (tenp.: 20[err]) was placed in-a 500 cc" separatory funnel and
shaken ngsnobtaﬁm ‘th&heesulhs shewaiin Wablgodred out and the anmpunt of_
the foam was nea- -sured. .Thereafter, 50 cc of rinsing water (20 C) was
poured thereinto ‘and- the- separatﬁiklﬂuﬁnel “was rotated slomﬁy 10 trnes

T
v

Thfs procedur?ng§mer | ”d.. S Water repellencz
Not used ': ]f.* . observed ; '
SYnthesis No 2 rt'” not observed o
"_ _.NO. 3 '_; 1_not observed
o e .Nré'., 5 | __-'.not"obs_.erv_ed' |
_Example 3 | .
f[Test of preference for foams] | .
Preference for foams were . examlned by a panel N
N comprls.nv 30 female testers.r In the - test the nre-.
ference for foams was - examined by a pair. comnarison
imethod using detergent comp051tions A and B ln the:"
same manner as An. the deterging power test 'The-
oomp051tlons tested are shown in Table 4 and the test
results are shown 1n Table 5. | |

| _'+2: A was preferred
'*'i ¥l- A was relatlvely preferred

l}uﬂdé Preferences for A and B were equal
.'7fféi£ B was relatlvely preferred

'-2: B was preferred



Eiepeated until the foan1disappeared t 0. det erni ne the nunber of .tines of
- rinse. Exanpte 1 Aliquid detergent of the follow ng conposition was

,prepared: * Sodi pim st rai ght - chai'n al kyl - _: 20 wt . @6benzenesu|fonate
Coconut” fatty ‘&cid dlethanol - 5 wt-. . %ami'de Polymer -~ :
1wt % Wat'er - C _ balance Det er gency
foam ng- pomer of the- detergent were neasured to obtain the resultfs
in Yahle 2. Tabl.e 2 Polyner - - Number of dlshes Foam ng po
m hbt ed T - 2 55 : o
( n) - — E %77 Table 4
Components - .- L CompOSltiOh.NO.
| | _"Pfesent invention Comperétive
: B S Example 4
_ ) 1. 2 '3 - -
:-"f Sodium alle ether - - 'f P
- “sulfate * , 29 . lgo: .20 - ZQ
S Coconut fatty acid - 5 5. -._5 N 5
B - diethanolamide. L : " L7
N Ethanol ~ . = 5 5 5 5
. Polymer .’ : | |
' Synthesis No. 3. 0.3 - -
cone NO.‘ 11 | _' .0.3.:' o
" No.13 0.3 |
Water ° . ‘bal- .~ bal- bal= belance.e

ance ance aNce



Synthesis: No. I

No. 4 7
80 No. '

fergen

s rom T

5

- ; t:ofthe follow ng conpo
5w % Pol.ymer -~ : : : .

ab

" bal ance Wter repel|e

'Jud meﬁt

 Table 5

Marks

Combination f'_ -
(A and B) -

2

: +2'L

+1

4 -

néy)of-the‘deterge

No. .

;0..:._ 

1 waS'greferred.tb',

No, 4 (+28

5

bl e 2 that the

12

9.

Compositions Nos.

1 Vso l"

‘95 No. 6
85 No..12 o
‘Ta _ detergency. -and .foam ng powet were. ., ..
Jy/ ‘i nproved -by the incorporati-d@-of the polyner. Exanple 27 A
sition was prepared: [err]"- '

2 was,grefgrréd;to- L

NS (+12

No,
‘No,

4 7 16 .3 0

Compositionsiﬂqs.

2'vs.,

4

No, 3 was gréféfred_toﬁ; 

No. 4 (+17)

1

10

__Compositions“NoS."'

.75 No; 3

6.
7 -8

0.5 w"

‘3 vs. 4

7--8 .

‘85 No. 8- -

Et hanol -

(Noté).% Average_caquh chain 1ehgth:'12, éthylené oxide

nt -was exari ned

1(3jmol)'adduét.

. - 80
. 56!
S90 0t s

2 W% Vater



"to obtain the results shown in Table 3. Table 3 . Polyner

‘Water repellency Not used. - . - .-- .observed Synthesis.No. 2 not

observed No. 3 .not observed No. - 5 ' ‘not observed Exanple 3 [Test
-:of preterence for foans] Preference for. foams were exan ned by a panel'm\w
- conprising”30 .female testers.' In 'the t est=20the, pre- ference for fQ i

was.«examined by a pair ‘conpari'son. net hod usi ng detergent -conpositio
B i _f he sanme nanner as i.n the deterglng power. test. The'conpositi
_testedvare shomn in Table 4 and the test results are shownin- Tabl e -
Criteria: +2; A vepPk#ekred. +1: A was relatively-preferred.. 0:
Preferences for A and B were equal. -1:-B was relatively preferred

_Rln51ng tests of the comD051t10ns of the
dpresent 1nyentlon anu;pplymer—free comparatlve.'r'
comnositibns”were cafriéd out, ' The con0051tions are .-

'dshown in Table 6 and the: test results are snown in

:;Table 7.



Conposi ti.on No.

Tabl e 4 Conponents

'Conparative Exanple 4 1.

©
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p -
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Y—
Q.
p -
o
:
.B.
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T

et her
.5

rl
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- 5. Pol yner
0.3 Water
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-

2.
5.
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*.20- Exanple,4 Ri-nsing tests of the cohpositions of the present invention

-and potymer-free conparative conpositions:were carried out. The :
conp09|t|ons are shown i'n Table 6 and the'test results are shown in Table‘
7.0 --22 Table 7 Conp05|t|on hb Anmount. ?f Foam . Nunber of tu_

-Cbmyosition No. Amount of Foam Nunber of" tlmes :
: (m2) . _ of rlnse..

o5 e 3
6 330 . 3-4
w0 - 3-u
S s 0 3
“ . 9 30 3
R 10 350 4
om0
oo s
13 5.'.:400 o -: 3 5 -5:--6

Voo



(mJlerr]) - of rins.e. No. 5. - 350 - - 3 6.
353 o -

353 - 3- 4.7 © 400 , . 3-48
2350 . O . 39" . 300 - . 310
. ~350 3- 413 . . 400 ' - 5- 6 14.
© 400 . |- 6 - -23- CLAIMS: 1. A detergent Conposrtron mhrch
.conpr i 0.01to 10 percent by -we3ht of an anphoteric copol ymer. obtalqu
" by co- polynerrzrng -an.ani oni ¢ nononer - having a pol yneri zabl e unsat urated
”group with a catronrc 5 nononer havrng a polynerlzable unsaturated group
-'n a CLAIMS' n' |

'51;:iuA;detergentpcomposition whicb comprises C,Ol to
- 10 percentoby.weight of'an amphoteric copolymer obtained
_:by co-polymerizing an anionic uinyl monomer hav1ng a |
'“polymerizable unsaturated group w1th a cationic u;ay&
A-sl._lmonomer hav1ng a polymerizable unsaturated group in a__.. o { (J
molar ratio of 1 3 99 to. 99 :'1, the: balance being , - | |
'optional additives and a carrier for the 11quid or

powder detergent composition.

_ 2. A detergent comp031t10n as c1a1med in Claim 1 which
© 10 -comprises ‘o. 05 to 5% by weight of the said amphoteric

'copolymer.

: 3} A detergent c°mposition as claimed-in'C1aim 1
'_ or claim 2 which further comprises from 1 percent by

'weight to 50 percent by weight of a surfactant.'

15- 4._' A detergent compos;tion as claimed in Claim 3, 1n
which the said amphoteric copolymer is contained in an-
famount of 0. 02 to 50 percent by weight based on the

_‘surfactant.

'15._ A detergent. compos1tion as claimed in Claim 4 1n.
cb'20 which the said amphoteric copolymer is contained in an f
. amount of 0 25 to 25 percent by weight based on: the

.surfactant. _ o _

Iy



“molar ratio of 1-:99 to 99 : 1, the bal ance being optional additives and a

carrier for the Irqurd or powder detergent. conposi tion. 2. A detergent
'conp03|t|on as clainmed in . Claim31 which 10 - conprises 0.05 to 5% by wei ght
“of - the said anphoteric copolymer..-3. . A det er gent’ conposrtron as clz

in daim1sor claim2 which further conprises from 1 percent by wei
50 percent by . merght of a surfactant. 15 4. A det ergent. conposi t\o
.clakgpd in Claima3; = in which t he sai d anphoterlc copol yner. i s cont ai-ned=i

an amount of  0.02 to 50 percent by wei ght?, 3ahgsed on the surfactant. 5. . Af_;_

det er gent.. conposrtron as clainmed in daim4 in 20 which the said:
anmphot eri c-copol ymer i's contained.in an anount. of- 0. 25 to 25 percent. by

,mé!ght based on. th@ Surgeﬁéégugent é%ﬁ%os1t10n as c1a1med in any
| | | preceding clalm, whereln the amphoterlc copolymer o

has the general formula :

gy ———



6. . A dé?ergent conposition as clained in any. preceding claim wherein

“the anphoterlc copol'ynmer has the general fornula

Y. -H,
“Hor -CH3 A [err] -NR in which [err] and lerr} each s

r] to CB aIkyI group and X- represents an anlon sucw

X -Ho
Jerr]
. repres n

- B
C oewwea L -

. ﬁ;ﬁ_[er

15

.."Y.':

-24- P Jerr] wherein:
-CH3, [err] or -OH.Z: -COOH, [err] [err] or -€ONH

@

H—=Q-—in
N—Q=—x o

(1-n)
wherein'_ |
.. X =H or -COOH

-H —CH3' -CH COOH or -OH

. | | 3
-coon -so3n ‘°st° —@

3

2
'r ~CONH ? CH2803 ,

-H or -CH.

| CHJ..

3
R,
s

R (x ) _ | L
which Rl, R2 and R3 each represent a Cl to

alkyl group and X represents an anion such

- a halogen or diethyl sulfate s

'_5—___;___;;;;;;;;;;_-;i

RN OO 0

5 -



“as a hal ogen.or diethyl sulfate -. . =25-"in which [err] and [err]
"each represent a Cl to C3 5 al kyl -group, [err] in which R4 represents

,a [err]. to C3 al kyl
represent a.[err] to C-al kyl group and Pl represents an:integer of
[err] in mhrch [err]  and [err] each represents a [err] at

represents an |nteger of S i26- e _

15 -

and [err]

TUN

100

:t15'}

“*7gf“[2 to 4,

- 20

group,  [err] in which [err] and [err] each -

. om T
. R '

5

| ' in which Rl and R2 each represent a C1 to 03
o alkyl group, ' I

‘<::: . -Jr_\N - R (X ).

": in'which'RA represents-a-cl to C31alky1 group;

R,
. Ih

_-coo(cnz)P - N --R6 R

Rg(x7)

.-in Whlch R ’=R5 and RG each represent a Cl to

g ?\4

:c3 alkyl group and’ Pi represents an integer of ']'

.2 to h

| | Rh
coo(cnz)P

. 115'

.[:ﬂln which Rh and" R5 each representja Cl to C3
.silalkyl group and P1 represents an integer of |

o Rs'l"e',‘lo o
R 10y

.._._._____-coo-f-tl.-m-nlz (;g)
Ry Rg Ryy

 in which R6, R7 RB and Rg each represents H

AL



of [err] and [err]
‘[err] -5 in which [
group ap

and [err] each repreSents aferr] 'to [err]- al kyl group,
err],and [err] each represent a [err] to [err] alkyl

P2 represents an integer of2 to 4, .10 .- [err]

in awhi-€h

ferr], g [ert] each represent a [err] al kyl group and [err] Tepresents an
.rnteg '-.; ‘2 to 4, or [err] in which [err]'to [err] each represents+H or
“lerr] 3 R22 to R each represents a.[err] to [err].alkyl 20 . group
n represents a nunber .of-0.01 to O. 99, .[8 Frl r-epresents an integer of- 5.t0

-10000, and -each of
'alkanolanrne salt

,Yand Zis. an alka
or CH3 and RlO' Rll and R12 each- represents a.

| C1 to C3 alkyl group,

'1n whicn Rl3’ th and Rl5 each represent a Cl o

SR ng

-corm(cn )P N Rls |
| R14(x >

'-_to C3 alkyl.group and PZ represents:an integer

of 2 to &4,

10

R13
—CONH(CHZ)P -r' |
B - R.lu”- o

ziin which R13 and th each represent a C1 to 03

ri'alkyl group and PZ represents an inte?er 01 |

”'fz to 4, or

- Ryg *|‘1a ‘,‘zo Roz -~
-cormclz_-clz-clz-%r-aa

- Ry7 Ryg Ryy Rz (X7}

'-_1n which R16 to RZl each . represents H or CH3

20

'p:f7and R22 to RZh each represents a Cl to 03 alkyl

ia;sroup

) n representS'a number of 0.01 to 0 99 P renrnsents

' an integer of 5 6 10000,

: alkali metal salt ammonium salt or alkanolamine salt

My

and ‘each or X Y and Z is an

metal salt, annnnlunrsalt or ¥



