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1 DESCRI PTION SURFACTANT 5 TECHNI CAL FI ELD The
present invention relates to a surfactant. Mre
particularly, the invention relates a surfactant
which is preferably used as a detergent in cleaning
processes during manufacturigng processes of

el ectronic materials, electronic 10 conponents, and
the |i ke. BACKGROUND ART Recently, w th advance of

fine processing'technolggggi 23S chEePresented by
very-large-scale integrated circuits, trace 15

anounts of inpurities which remain on substrates
(netal ions, and particlesg®f{ctaerganic material s
such as netals and organic materials such as resi st
resins) have a large influence on perfornmances or
yi el d of devices, theretanecthe rgenor ol of

1 h Lt [ t ant t] ,
érﬁgéfa%e?c’ﬁ%%%??eiﬁ%? Eeh D REeE EanaaorE o hhab s More
raptécedsrly, ather édveohipnt erflades ly stunfeleéant which is
p?ékéféb%?tbQ@dOEspﬁrHb@@?ﬁenteﬁEa@l%%Eq%%tgggcggseg during

advanced™cl eani ng technol Ogé 'S NOW I n ur nt nee
mFBPfﬁﬁFélrF@asBﬁocééﬁ@én?ifoﬁ RICy-rongC E‘@é\?é‘ﬁﬁlﬁg Fhpgtronic

cdhp6abhanl, nghionhby 1p&et i cl es, a method of reducing
adhesion of particles by adding a surfactant to

| oner the zeta potential on the particle surface has
been proposed (JapanesFARGKRGUNPUBRT cation

=1 B IR 08 By rornroote

apropRseTel Fed fyaNesy - KoK &E~ SPaBle; éat:fe@ﬁar-@ﬁ @@qsls:_m trace
ahSudt BOHE Otysu S f &€ badiilch tReaget an @@rbgﬁfa@és ooanéf_hﬁ ions,

SR SRS G GrSonet Rt 453 Eehlet SEE0Y and amc
mateuibiesi enth akbresver, réhensdrh@m@amtlpmqpoﬁa&lu&nce on
pé??QPﬁ%ﬁcéngE gﬂgha g 8@v§ée§e'€g2f% 7%% tiea ontrol of

surfa the ead
l@p@vaam Eenhasf b@@om@ %@hﬁe e;@tlmrtwt } oviey IH’c‘f’g-'ttlIﬁT@l?étra since

theparticleitself tobecleanedoff, becomesmoreeasily adhered
on interfaces by further pulverization of particles,
establishment of an advancedcleaning technology isnow inurgent
need.

For this reason, conventionally, for preventing this
contamination by particlés, a method of reducing adhesion of
particles by adding a surfactant to lower the zeta potential
on the particle surface has been proposed (Japanese Kokal
Publication Hei-05-138142 and Japanese Kokai Publication
Hei-06-41770).

However, since the surfactant proposed in Japanese Kokai
Publication Hei-05-~138142 is a nonionic surfactant, the zeta
potential ontheparticlesurfacecannotbesufficiently lowered,
and the readhesion prevention ability thereof is insufficient.
Morecver, the surfactant proposed in Japanese Xokal Publication

Hei-06-41770 is an anionic surfactant, and can improve the
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potential on the particle surface for sure, but is
insufficient in view of the performance.
Furthernore, an alkali nmetal such as sodiumion is
used as a counter ion of the anionic surfactant, 5
and thus there were serious problens for causing
reliability decrease of devices due to latent flaw
or danage of yellowing on the substrate surface

ST Gt BEb Tt P oa e 1. ERE Ar Feheedl EOTRE brgippe zeta

sebst e b onnsheleadidialg sncapabl @ obuusi ngudue fosufficient

t | 4
Do a0 000 Pl || ool ns, 81 M) Bran s
T 6PHAER OB APTEREARE WRCERTSEohpR Pfelhe Radndld gegfactant,

Sad tr {ABrandd Weﬁ@@%@'ohéegrﬁﬁﬂéméABa)‘ cdBsing rellablllty
Neutralize utral zed salt which

e
AEAe S S A BRI T ) L0 RiafRAgeatt vellowing
deadt |dctt one: efirdacacialgrdop A1XB)liokedalaaiahaining after

' f n f Is
LT AR o BREPES Reolioror EREGH RILL imidtifio the
sulngrier dfph dbis- dgr obpl 1Y) IR RGP i Y IO Hge3E0 deronfoaming
At e @NEk aoNi L s DYeN-CONERYE Ni Nge basi ¢ conpound (B)
having the difference of heat of formation in a
proton addition reaction (@) of 10 to 152 kcal / nol,
wherein (X1) is aisUh\mm ane TsipedinegNgaloect ed from

the %no%p f&%@%’ gggggt }"f‘%égl:l;é):i)r%vq%egi %r gHQfactant which

sul furi'c "aci I'C acl

- phrusphons 6 n@@tcragm@pl saclér b@&yh@ﬂﬁ%pﬁwﬁﬂ@iﬂzed salt (AB2) .

car boxyaitd 100 9rovp  (#H)car boxymet hyl am no group,
(di) carboxyethyl am.no group, a group represented by

the fotHEFAraLtyedsand Ll G OMepresemeachiitpmpound (A1)
c_f:@lﬁ’ltw:l@lrﬁg?)at 1<G(H) a\WhboCOOHS (4 8O d AFfIN®- CA0H2kn acid
Ilég%lu%g’; tLFfirPh%af%Er%}Vc\aer epﬁgéggffs OZIII?BI. t{c%} g%%%paa%le%gﬂssom_atlon

yeaeipi on alddyl @)iyaairda&w] kgad;dplolaakgll@mydngphcg:rmgroup {¥)

GHRIRN 101 4 QUi 3@rcaﬁoch@geeﬁg ARML At JRIESEHS @i ng basic
aryl gr OUFBCOM ai ni n 4 35 carbon atons;_ a Is

ARG e )ofh‘?o‘”d“rg O}lsfﬂfﬁqr}ﬂee@efr hgpty 0ga Togpagion in a
BRsle 6n | Sd@: 1 dd eg@aﬁc@iorl to2 B; oANU0 the Tar bpsanpmmbef

of wherein (X1) is at least one species selected from the
group consisting of a sulfonic acid group, sulfuric acid group,
phosphoric acid greup, phosphonic acid group, carboxymethyloxy
group, carboxyethyloxy group, (di)carboxymethylamino group,
(di) carboxyethylamino group, a group represented by the formula
(1), and a group represented by the formula (2):

—C(H) a4 (W)r—-COOH (1)

-Ar (W) .—CO0H (2)
in the formulas, W represents a nitro group, cyanc group,
trihalomethyl group, formyl group, acetyl group,
alkyloxycarbonyl group, alkylsulfonyl group, ammonio group, or
a halogen atom; Ar represents an aryl group containing % to 14

carbon atoms; a is an integer of 0 or 1, b is an integer of 1
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an al kyl in the al kyl oxycarbonyl group and

al kyl sul fonyl group is 1 to 3. Neutralized salt
(AB2): 5 a neutralized salt which conprises a pol ymer
(A2) having at |east one acid group (X2) within the
nol ecul e, and the nitrogen- %ﬂtaining basi ¢ conmpound
(B) having the difference o eat of formation in a
proton addition reaction (@) of 10 to 152 kcal/nol,

wh [ he .nit - tainj [ d 10

LS bie 3 SEOSEERTI A DS S RmReD (s oo
aw talikyl thetmoledduyllex(yBa3bcad/ oroap ot e kypend€onyl group
ggrivgédye (B-4). In a second aspect, there is

provi ded a surfactant which conprises a neutralized
salt (BIYrahizeguiakli Afklsalt (ABl): a neutralized

sal t AWHGh Gonprd @5 1anwas kAl @oﬁ@f@é’é@% oA ymer (a2) hav1ng
conialnln% at | east each ? ﬁ Q aC| gro %%

BRET RRF AFUhE Y ef e l:eWEJF ’h%att “roglﬁét and the
m ht adgact dotli sS0th@thom c reagidont ((@)) hafridqgt ah208ifference

5EAULIRl0 2043 g oRoR! 5, G QU (0. 20, SAMANINGSL) of 10

on a and rogen-contail ni ng .
t@&@@dmal(/st)Ohawhﬁgeﬂneﬂeﬁ ﬁi‘éreﬁee epnhaining basic compound

{®y mat h%rﬁﬁbtﬁtd %b%tt%&n%%%‘ LtondRaghb -k @sk@flet®n within
to 152 kcal/ is at | east one species

e era%%crten@ﬁ% @%@rc%ner%t%gs%?n%e st fbatelve (B-4).
acid group, sulfuric acid group, 25 phosphorlc acid

group, ,bNos c8ﬂt1°aa°é9t9 e 180 bPo LOV] OXY ATOURy hsch
carboxyefhy oxy gt B car ?antno group,

@@mprta¢©o&y@¢hyr@hln@dgﬁebb %Bgroup represented by

the faqf gggka represented by the
fornulég%%) fa1iddy é%x#ﬁr -Ar (W,

SAH) 2)
in the P@Pﬁﬁﬁéézev\/%aéd?eééﬁtléioa@ﬁltsﬁé H éeﬁdlt?y%@ound (A1)
@@@u@lnlﬁglmll@”@ﬁwa@r R, oanﬂyétcm cgm:u;acrec_tlw of an acid

e LA T
:aeqd:tg@num]cormﬁaBnt@g?CB) tkoal4mes eadbbmmmmomq group (Y)
£012985 1000 860ta ool aleBr@l AU 898N ek AoniOls Png basic
and ¢ IS an. I nteger ; eca on nu
gpmpound (B) havzng the difference of heat of formatlon in a
proton addition reaction (Q2) of 10 to 152 kcal/mol,
wherein (X1) is at least one species selected from the
group consisting of a sulfonic acid group, sulfuric acid group,
phosphoric acid group, phosphonic acid group, carboxymethyloxy
group, carboxyethyloxy group, (di)carboxymethylamino group,
{di)carboxyethylamino group, a group represented by the formula
(1), and a group represented by the formula (2):
-C(H)a (W)p—COCH (1)
-Ar (W) .—COOH (2)
in the formulas, W represents a nitro group, cyano group,
trihalomethyl group, formyi group, acetyl group,
alkyloxycarbonyl group, alkylsulfonrnyl group, ammonio group, or
a halcgen atom; Ar represents an aryl group containing 5 to 14

carbon atoms; a is an integer of 0 cr 1, b is an integer of 1
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an al kyl in the al kyl oxycarbonyl group and

al kyl sul fonyl group is 1 to 3, wherein the acidic
compound (Al') is at |east one conpound 5 selected
fromthe group consisting of sulfonic acid

gr oup- cont ai ni ng conmpounds (Ad-1), sulfuric acid
gr oup- cont ai ni ng conpounds (Al-2), phosphoric acid
gr oup- cont ai ni ng conpounds (Al - 3) phosphoni ¢ aci d

rQup-cont ai.ni ng coppounds carb h X
%@%ﬁféﬁﬁﬁgbﬁﬁa?ﬁ h Q% o%fgﬁl Af andcggég§%5¥ﬁ§l%umber ot
egrad&gdohmaﬂnia@kgémpgundQOQ&ﬂ eyoup and alkylsulfonyl group

{di) xynethylan1no gr oup- cont ai ni ng conpounds
?/M cﬁg (dl)carboxyethylan1no grouF cont ai ni ng
conpotids (Al LBF, 2o G h r’?gs Fﬁelefgs'ffot%le compound
é%cmt%@ﬁH&%f&IM@zéﬂétiﬁé - ANt EoNpounds
15 contalnln the rou ep ent ed b% t he forqyla
PR A L oéﬁﬁ Dbt s T b
gxmup&wmhﬁéﬁn1mgen@mpmmmmﬁ kkﬁ&kurthﬁphorbasacnﬁe

n {0 e | ecul a
%Ih% d (gl%%%agitr?l %e%ﬁ%&é%w%i) ﬂ: sﬁ??é\%ﬁﬁcv\%l c
Ty T @St Al hidid r%@lﬂ&@@%l fAJ(A@Db CW%E&P@%M%&H

ARD-connetl 1 | Zatb sahds ‘AmPthor@éﬂﬁ@ﬁy@tkﬁ)@id
A2) havin 25 at | east on C
e Rt e B TR DR ¢ Bort b %ﬁ?%f;g%fw‘%&ﬂammo
gxmmp&mmhi&ﬁningw¢mmp¢mmdmffkleﬁbe @f ) hedbonfethylamino
't on r ac
B 0 HEL R TR I Sy e
@Jn@umotwsg@tee@t@ﬂ t@@ f@@mlnae gr oUpl ThHhsard| ﬁ@m@@unds

SosthiMAG @ gng;r@&e%%saéﬂﬂéw byp%)érr%rfnazazm (A1-10),
phosphoric aci d group-containing polynmer (A2-3) and

%n%hosphonlc aci d group-containing polyner (A2-4),
and t hehainti cegerneephaianivigogbass tc ecenpeund (B) 1s aacompound

nﬁ%ﬂgf%%sﬁnlggh%:n&f%a%yﬁh§§§%k%ﬂ%t%gl%H@%lﬁk%hgtﬁglecule

In a third aspect, there is provided a surfactant which
comprises a neutralized salt (AB2Z):

Neutralized sailt (AB2):

a neutralized salt which comprises a polymer (A2} having
at least one acid group (¥X2) within the molecule, and the
nitrogen—-containing basic compound (B) having the difference
of heat of formation in a proton addition reaction (QZ) of 10
to 152 kecal/mol, ‘

wherein the polymer (A2) is at least one polymer selected
from the group consisting of a sulfuric acid group-containing
polymer (A2-2), a phosphoric acid group-containing polymer
(A2-3) and a phosphonic acid group-containing polymer (A2-4),
and

the nitrogen-containing basic compound (B) is a compound
containing at least one amidine skeleton within the molecule
(B-2}).
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2c In a fourth aspect, there is provided a
surfactant which conprises a neutralized salt (A32):
Neutralized salt (AB2): a neutralized salt which
conprises a polyner (A2) having 5 at |east one acid
group (X2) within the nol eculbg, and the

ni trogen-contai ni ng basi ¢ conpound (B) having the

di fference of heat of formation in a proton addition

ol yrei Easyr eh oSy Bee P Ry M s a gt whien
@Wmt%lwwmmrs%m thBand a car boxyl

gr oup-eQNtAi i NGy ROIyefaHA2-5), and the
nitrogen- contalnlng basi ¢ conmpound é B) is nd

cont aishi*Ay t3pliesst Sdhe “ﬁmcd} RETBKkeP&8Fh Riajtyﬁfieﬁft he! having
a0 Bead e orfB-2)id lbrdmp a{X2 f tdi Especthe tﬂnela:mse and the

rOVIded gbﬁgéhOd oﬁxngﬁp%ﬁﬁgturl qmﬁ h %gﬁtr e dlfference
Al A &CtT onit & conponent rlses

@f émﬂtn@fppfocm@stl@@npnisimgomnlmtlmereﬁeite@tned@) of 10

{5<&@jﬁ%égfumbfon3|stlng of ultrasonic cleaning,
shower 20 cl eaning, spray cleaning, brush cleaning

di p cl'e¥fielg g PUSEN atig *él éénﬂﬁastaﬁaespﬁg@esulfonlc
ey\@i@r preapssbAgacheani ng;dlgmtm: theodetergeat as carboxyl
i ned qgove Acco dlng g%% ge di.s &Iosure herei n has
f

?f%ﬁ%u?ﬁq P POV e YRS tt atitSwhich i s
obt ai &l eibyogshnrgostbstranti lad ¢ yc norgickald (Biretsak, compound

??ﬁt f&fﬁ ent fg%#ﬂt&ﬁé‘%ﬂﬁ@g%%ngkéﬁégBﬁSWQEhQB the molecule

y puf verized particles at the tinme of cleaning,
capabl e of quite efficient and advanced
Cleanlng 30 DETAI LED DESCRIPTION OF THE | NVENTI ON
The present %% entors hav de intensive
0

i nvestigafi t?{)%ﬂﬁ%ﬁ ShBovie® nBRPVOAEG 2 method of
mwmmﬁ£¢mmmln@mdlaseatm@sutimatasyalﬁnmhelehamohhe component

@PPH@ é&H ?f&ésCQ”cE%a%QB ﬂ@ééﬁg'g%ﬂﬁfi téﬂ“least one

onprisin an aci d gr oup- tal nin acl
S OF CHAT S LhE] %vrcgwa@n%bﬁ*f BRFPHG ﬁmawélrlc @rﬁﬁramq, shower

speghing, cCOMRL €rcl®nfRgM Peugl cleaning, dip cleaning, dip

oscillatingcleaning, andsinglewafer processingcleaningusing

the detergent as defined above.

Accordingly, the disclosure herein has its aim to provide
asurfactant whichisobtainablebyusing sdibstantiallynoalkali
metal, has excellent ability to prevent readhesion of
finely-pulverized particles at the time of cléaning, and is

capable of guite efficient and advanced cleaning.

DETATLED DESCRIPTICON OF THE INVENTION
The present inventors have made intensive investigations
to cbtain the above-menticned surfactant, and as a result, they
found that the above subjects can be solved by using a surfactant
comprising an acid group-containing acidic compound and/or an

acidgroup-containingpolymer, andaspecificcounterionforming
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a salt therewth. Thereby, they acconplished the

present invention. That is, the present invention
relates to a surfactant which conprises a

neutralized salt (ABl) and/or neutralized salt 5

(AB2); a detergent which cont ?Ins said surfactant; a
detergent which is used in a eani ng process durlng
a manufacturing process of an electronic materia
and el ectroni ¢ conponent; a nmethod of nanufacturln
arsetectPORFE! EonporEmetihi dhebmsiiGIRR hed ddif r&fesent
piveessogonpri sing at | east one selected fromthe

rou 0 Lconsi t|n of uItrasonlc cl eani_n hower
gleaﬁfﬂ?, spra?l clégﬁﬁﬁﬁjlnvenﬁ I eaﬁlﬁt s %8 @ surfactant

wmb@mpn@prdﬁpsasneutaaﬂmgedwaﬁﬂf@ﬁlBandd@nmeuﬁmalizedsalt
@f)r Rf 88€§§b@ﬂt%l§ RO SR §§hg detef t 2 detergent

utrali zed sal ABl): a neutralized salt
FL§é’§%%él%e@@éﬁﬁm@e%%ﬂyrlé@ﬁt%w%ﬁc%}#rlng process

d)ﬁ&s&{ Slacd onel @ fmae @icid a@ch@Qe@Qran_fc @@n@@h@nt&} a method
qu%? he dlfference of . heat of format ton L n_ an

Ut SEHRIBRT ORTHACt T ot T OBt C 3 0P 200 k&l 1 C%?%larhses a

@;/ejarmm@mr@cgrs&quommlsmaw Jmaarrgt bnec8caaddnon the group
0 B)

BT PG Gy LERedn B B D oS ye £ ERRMERG ) spay

%#%ﬁ%ﬁn%dHFﬂﬁbﬁﬂﬁﬁﬁéﬂﬁbnd{mﬂieéﬂl@9 9 P13 kbt hay cleaning,

10 wherein (Xl) is at |east one species selected from

the group consisting of a sulfonic acid group,

sul furic acid group, phosphoric acid group,

phosphoni ¢ acid group, carboxynethyl oxy group,

car boxyet hyl oxy group, (di)carboxynethyl am no group,

(di) carboxyethylam no group, a group represented by

the formula 15 (1), and a group represented by the

formula (2): -C (H a(W b-COCH (1) -Ar(WO0-COCH (2)

in the formulas, Wrepresents a nitro group, cyano

group, trihal omethyl group, fornyl group, acetyl

group, 20 al kyl oxycarbonyl group, alkyl sul fonyl

group, amoni o group, or a halogen atom Ar

represents an aryl group containing 5 to 14 carbon

atons; ais an integer of O or 1, b is an integer of

1 or 2, and c is an integer of 1 to 8; and the

car bon nunber of
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an al kyl in the al kyl oxycarbonyl group and

al kyl sul fonyl group 25 is 1 to 3. Neutralized salt
(AB2): a neutralized salt which conprises a polymer
(A2) having at |east one acid group (X2) within the
nol ecul e, and the nitrogen-c#ntaining basic conpound
(B) having the difference 30 of heat of formation in
a proton addition reaction (@) of 10 to 152

KR 1 e b f o az?(%éé)#ﬂg? éfﬁaﬂ?{ﬁ?e@élﬂ Vgﬁcﬂd;fe(?lpfsgent

descrlbed in e acidic ¢ oun

and polapr [ignd 3 idondBluti ng the neutralized
salts a(ﬁ&ﬁrangzé&%%)lt&ml&mbap&@@es%n Iheqae Ic%&r@;ound (A1)

co un, Al) .contai ns_at | east each one of an_acid
n%pl @ ac’;)f L8R Shc PGCRaIPRGOT P AGFEERIP dfilhegf an acid
hﬁv1ﬁmthaﬁudﬁemﬂmm&d&hdadb@ﬁﬁmmﬁuiwntﬁé@@dﬂﬂdi@éoc1atunl

con a| ni ngﬁf E%a%gggg[azO@ggcng%{‘g&og&gg‘a{d?ﬁ%{é ,53%1 %,Jfg group (Y)

qa)aigomal e 3f dagdsmn ahemnaciandys o ro@é2)-owintthiining basic
ds@cma{cecw eham@lga%@ glﬁ.@f‘f%f@ﬁ%)e Brfeh%a%bbsf B8tmatén in a
differe of heat” of formati
oo SRt OBE b{o% 10 Boo ke akFabimo e
term v\tﬂm:edlrffemen(ie a@f 1bast ohef spEBikaNsEDe8PedCiftbm the
O Lt reacLi on acCl r

R ERAE1 381 REE 00 Lk e iRt B e AR 8 c1a aroup,
Hespiofr forrati omuws, Eicapdonliat aoid ¥roup, avadudymethyloxy

dhosgelalungdealish slofle folELTRRLEPAGD orowe

ﬁar%?lef%Télld]ﬁI‘l‘lé“rcéﬁE@uBf qqaapuﬁfr%ﬁﬁmt@ﬁl by thg formula
@gi,d hd s0cj i nrdwasd driote @by hehacishrmipupdpl) is -

a val ue, é_ﬁhzm _@drogﬁ?bi c group (Y) is assurred as
a hydrog eov the difference of heat of
f or matHAanWiR-80CHci d di8%oci at i on reaction of the .
ltqglt\%lh%r%él)%%l :j#grfe&%)éé%g@ ound ?P&g\ggung%% g%roup,
ekt SO Wor @% e;rrwm cehse GHR t he
iﬂxyldﬁyhﬂkbthE.§Hbﬁ§n|é&kylsulfony1.group, ammonio group, or
a halogen atom; Ar represents an aryl group containing 5 to 14
carbon atoms; a is an integer of 0 or 1, b is an integer of 1
or 2, and ¢ 1s an integer of 1 toc 8; and the carben number of
an alkyl in the alkyleoxycarbonyl group and alkylsulfonyl group
is 1 to 3.

Neutralized salt (AB2):

a neutralized salt which comprises a polymer (A2) having
at least one acid group (X2) within the molecule, and the
nitrogen-containing basic compound (B) having the difference
of heat of formatiocn in a proton addition reaction (Q2) of 10
to 152 kcal/mol.

In the follcwing, the present invention is described in
detail.

First, the acidic compound (Al) and polymer {(A2)
constitutingtheneutralizedsalts (AB1) and (AB2) areexplained.
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acid group (-SO3H), this value is calculated for
HSBH, in the case where it is a sulfuric acid
group (-0OSO3H), this value is 25 calculated for
H OSC8H; in the case where it is a phosphoric acid
group (-OPGBH2 or -OP (0) (OHy O0-) , this value is
calculated for H 203H2; in the case where it is a
phosphoni ¢ aci d group (-PABH2) , this value is
cal cul ed f.or. H2: the case mhere it.is a
T lc'( g h{}% N SE 3185 AT dPABEd SRGP one of

carboxy group
20 F¢ICDGHoUM (Khé chsen whelrd hiatving Ahead bbkgmetdy lakheat of

ﬁéﬁHQtl&nq_:r'flz J.dt@iésﬁﬁ@h.gﬁlbﬁ Eé‘é&Hkéﬁe%iProf 3 to 200

H 1n the case where It
1&%%6&%% @xyyargabolel@@md&}vonttwmmal e 3§ carbon
gebhy| aded oy g Woﬁﬁhﬂrﬁe a@&%a%ebﬁé Eci8 group

e Aol anine draup, (i IR R00H 01 b reseranly has

th$kn}@ﬁ@fkhcerpfhheaasefmﬁermatioﬁ insaa &di¢ disscciation

N n
%ﬁ;%ﬁég 3 Qﬁggegg é%wﬁsgé%me% the difference

@ﬁ Ihércasédwhbseosiatson h’eeag:rfdupu (Q1)”
tl@@fﬁﬁﬂltﬁfblﬁys the f el & 2)( Vet $oval H@ff%rence betwesen

cal ted for the co ound represented by 5
oy ﬁlﬁ o3 g)fomartlpﬁeo %%aﬁﬂéai@ﬁ ?E s %@ngarwpdlssocmtlon
Ie@m’esmtceﬁjthbyadih@ Ml re2enteldl Syvwilalg€dlld cwing formula
? culated for the conmpound represented by the

ornula (4). In addition, R represents a hydrogen
BfomBrt%an al kyl group contalnMﬁg 1 to 24 carbon

atons Ir( '@Icﬂ)ﬂrorfv‘t e cﬁr%ﬁ:lené@'to)fl he%q:t ¥le, fBORA%kion in an

dgﬂx dodec group, 10 etﬁnﬁ a(Whb CII}i%
(%Sfcstsaa? AR 59ETHCR 6 f%fsacxm EPEBeriRe)ais a value

Wt:iim l();he:)’t@m,oph:’olﬁiail Eﬂ‘ﬁhlpw ) iQrméum@ﬂl%IEWa, hydrogen atom.

al ky rbonyl., a r n

or a ha :%%anatg%l g%¥F§%re gﬁ?gqgﬁﬁ: glkﬁ?%%%lgnjjpan acid

Ebhtat M pe® tendll grardbrite carsid wnoslparfxlzr)t eger W&lOe when

@?ol,ymkér‘ &haln ity fHeEh Ofe %cQer aroé di:& ?qublhr% G:‘L%egssumed
an a

8; and the carbon nunber
%ﬁk@l%&@%ﬁﬁ%%ﬁ?‘nbroup and alkylsulfonyl group is 1
t o 3. F&& thempl kylird Bhé %s’fé kb ox Ry Q@B&I'gzﬁf Psangulfonic

cﬁ uzatjkf ?8%}-:{ grQun va %reelém alculm":tntci% -30zH; in the
case where 1t is a sulfurlc acid group (-0S0sH), this value is
calculated for H-0SO03;H; in the case where it is a phosphoric
acid group (-CPOs;H; or -0QP(Q) (OH)O-), this value is calculated
for H~PO3Hz; in the case where it is a phosphonic acid group
{=PC3Hz}, this value is calculated for E-OP0OsH;; in the case where
it is a carboxyl group (~COOH}, this value is calculated for
H-COCH; in the case where it is a carboxymethyloxy group
{(—OCH,COOH), this wvalue is calculated for H-OCH,COQH; in the
case where it is a carboxyethyloxy group (-OCH,CH,COOH), this
value is calculated for H-OCH,CH,COOH; in the case where it is
a (di)carboxymethylamino- group (-NRCH;COCH or -N{CHCOOH),),
this value is calculated for H-NHCH,COOH; in the case where it
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That is, the difference of heat of formation (Q) is
represented by the following fornmula (8); QL

=Cf Hxx-8f Hx- (8) 25 [in the formula, O HHx and 4f Hx
represent the differences of heat of formation of HX
and X- in vacuum respectively]. Herein, the value
of the heat of formation (4fH) can be cal cul ated

usi ng the sem enpirical nolecular orbital nethod

gl MOPAG ; Perkin
+ rané%g%%%%%g%% heal\t%w}}?n ??ra |§% can
Pl EalEet @PBY;) £ Fhisk deple, LasFagculanehef vprkIYitefH.COOH ;
16 Ghe Ry a@etﬂeed.tb)z[sFUﬂbjyoubTPepﬁﬁsEHEedhE?ttl@é formula

ion in vacuum t he heat, o
i vl et ihiaR Heed I nrhis HoteRE HorRERaFnted DY
St dfotrmud a3%530m iMhHe Sﬁ@@ewhtamebetaad mleagedup represented

PT 2h8010 (31F VAL S & CIVRIGRATPEEY M Hlpouna

IS a NnNol ecu
wm%ﬁ%wtww r i) whﬂc.hadglglon, R represents a

fasvesbd hiea! ofm_;ir?‘élllk 1 ?96\%tc%nﬂﬁﬂ% 1Mog, %legérbon atoms

the difference of formation (kcal/nol,
BN %%Y%cpaom’%s&%téﬂ 'RCFBhCRPBHL ( OEFYeF C%Orﬁﬂeecyl group,
ead.d group (X1) or (X2) is preferably 3 to 200, and

| N\ ew of ring the zeta potential and the I|ike,
Iﬂb(}‘ﬁg a\r/iltg)ql?é %@éﬁer abl3)} 10 to 150, still nore

Hoef @HablCeOts to 1Q@) further preferably 20 to 80,

D3 LhEULBELY 1 BLET AT AL Yo d2n i o %%%d eps hoprsfﬁ{%\f)&xethyl

ere nay

d
o o A Ak TN O A R (3 eBHg-femgh o smmonio
di@iﬁ,nbk)a aHl bgehCataom 0 Aol e $E08HEn {£JF4€oup containing

h h d
g}gﬁfo L osc% o) - 7)1 aCI gi’%e@% Phot PE phdR gifopPcinteger
CEfCIldOQYZ)UFBI'(d EO?»HZ;m(Qi’L:EIgéthS‘. Iicab/&DIa)n,d the carbon number
;k(‘% I ]nabg I
o?;&g%% elgye?éthe car hox If%%lﬁﬁﬂ% eS| lg‘ﬁgon)yll group
i oS0 (40P Eoe AoR ks louy e rbGHRGOSRP P and

a(l@y"—.i.'sgllkﬁﬂwl”@ﬁou C&E@@Y@ﬁa@b@ﬁeﬁ'&@@ﬁed methyl, ethyl or

COOH) (O1220 kcal /ol ),
BEAB% &mﬁgr boxymet hyl ami no group (- NRCH2COCH or

- N( CHZGa0H)i2), 2he i-2ederadd nof )heat of formation (Q1) is
L(eq:ir)ecsaé'r&@%y %yhyéf%n £191 24Dy (f MCFW

Q1 =AH ux—~0eH % (8)

[in the formula, A:H°sxw and A:H°%- represent the differences of
heat of formation of HX and X- in vacuum, respectively].

Herein, the value of the heat of formation (A:H®) can be
calculated using the semiempirical molecular crbital method
{MOPAC PM3 method) described in J. Chem. Soc. Perkin Trans. 2,
p.923 (1995).

The heat of formation canbe cal'culated, for example, using
“CAChe Worksystem 6.01” manufactured by FUJITSU, LTD. as the
heat of formation in vacuum (25°C). That is, the heat of
formation can be calculated by drawing the meclecular structure

on “Work Space” to be calculated, optimizing the structure with
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or -N (CH2CH2COCH) 2) (Q1=20 kcal/nol) , a group
represented by the fornmula (1) {for exanple,

1-fl uoro-carboxynet hyl group (QL=26 kcal/nol),

1-chl or o- car boxynet hyl group (QL=26 kcal /nol),

1, 1" -di chl orocar boxynet hyl group (QL=32 kcal/nol), 25

1- cyano- car boxynet hyl group (QL=32 kcal/nol), etc.},

a group represented by the formula (2) {for exanple,
<3-fluoro-4-carboxyphenyl group ( 25 kcal / nol
%M%ﬁeﬁ%ﬂezrrcYarBBkyérﬂe%9|m<§re&}bla( Déée@eﬁa#%ﬁﬁwdf and then
celeu}atand dherMs bkemare vi'ndl iudetls a3€einamgi t hesemolecular
Oang %rBUﬁﬁ in view of the particle readhesion

prevafit Ton ability, industrial producibility, and the
| i ke, Maresuef oriife déifdegeoup, o5 bichlr € fapinbtigragup kcal/mol,

29h@2pﬂ9r‘dh% achd SEQEBMa@KJQﬁpE@JH&&P' @glgre@pt@@dacm group
car boxyl grou are_preferred.

(Bé&P oRF meh ?oh%opléﬁ%ﬁb%bn%ofrfér?tO%C)aqu iCoiti&n&d, PHering
tMleeWaiZa ebrenevent ing tiysdrol s siofid e megiredldraedy 10 to

ref rr
Ff%%fﬁgélIﬁéﬁfgﬁgrgkg'carboxy% grgu %gerh%referablyrzo to
8PparpecuianlyrpyepeefedabsyaZsutd offi,c aagd chogropetfAgsably 25
<thepacid group (X1), anong the acid groups (X2) 5
exenplified in the above, there may be nentioned a

sul f o CTECRELOgHBRER &l FOPFE Y egislipLoned a sulfonic
aBhasgphen P—%ﬂd gnOHB2 KPRASRBON, osulaﬁm.cga@u@group (- OSO3H)

BB ire AT RSP B BB 220 3 Cof LoRg et hy OB O O~
(ghelp, kthé/mgﬂ@upphepp@sentedcb¢ theubormilat{)1) (CTt=He 5

k%glz‘i?lo prc%%%t}%éﬁ(%i/ O&Q ER8nf QpAuba ﬁc%)%/r@%q €ithe 1ike.

groups, in viewo
partuas@X@éﬁdﬁ@%@ ARty OBt abP | PeyidefdustFhakyl group

(Progduci, bi Eék%ox?ﬁgthbﬁﬁky@ﬁ‘o@ s&dfﬁmcm acho=9¢ @4p.1 /mol) ,
uri grou P

ce&ks&%&%ayﬁngﬁr&%& B PRC ol SR o e

(ﬂﬁebambedyméshwhamlmbegh@h@w-ﬁﬁﬁCHQﬁaﬂﬂabka+N(CﬂzCOOH))

GRTEReEh (814 TO0L SRRy VbR pPEBLER oo

Oﬁrﬂ% C%mﬁbcﬁﬂgﬁekréﬂfﬁ§ scalfmohl c 2ggF Py repgesented by the

f%%hBQéyW?FhM&9%£xﬁh@H% amdf@ﬁbE@XMQEBMk9%¥tEQQ%ﬂﬂnﬁﬂqQl 26

SETASH ey o B it oo o oot
ladididdé chlorocarboxymethyl group (Q1=32 kcal/mol),
l-cyano-carboxymethyl group (Q1=32 kcal/mol), etc.}, a group
represented by the formula (2) {for example,
3-fluoro=-4~carboxyphenyl group (Q1=25 kcal/mol),
3-cyano-4-carboxyphenyl group (Q1=30 kcal/mol), etc.}, and the
like are included.

Among these acidgroups, inviewof the particle readhesion
prevention ability, industrial producibility, and the like, a
sulfonicacidgroup, sulfuricacidgroup, phosphoric acid group,
phosphonic acid group anc carboxyl group are preferred. When

the below-mentioned alkali component (C) is contained, in view
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conmpound (Al'), an aliphatic hydrocarbon group,
alicyclic hydrocarbon group, aromatic

ri ng-contai ni ng hydrocarbon group, and the |ike are
i ncluded. As exanples of the aliphatic hydrocarbon
group, an alkyl 25 group conyaining 1 to 36 carbon
atons, al kenyl group containing 2 to 36 carbon
atons, and the like are included (both straight

&h@&@}&ﬁ{@ﬁ@@%@hg@gi o ne‘&ﬁrtallq zae'd%glgf and the

hére ma nti o
b@oﬁwe HRERZ T e AE\A Suhéw;c aﬁé@tmou@@m cammwl group,
ﬂﬁ@?ﬂ)artﬁ@uyﬂﬂﬁﬁ yhredodesy! 1%t£| g@:@fbytugeﬁ[:@gegi‘bup
pent adecy| exadec adec oct adec
nonadgt |t 3019 y%‘gﬁeﬁgt)s’ylaﬁ{%%o%?,aciliil coyps (X2).
Qieempbnﬁyéd J_;meh:ﬂta(achmwll e, hi&e(ﬁ@mw be hﬁtﬁtaﬁﬁﬁedt alsulfonlc acid
oSy , nt riacon .
GE S0 St OPAE alla g 0WBC B lEX LEGAAY, phosphonic
c’p‘)@h@agWé&or@eromwé&ﬁwmc@mym aﬂdbohgethkboxy group,
%Pﬁ@&ﬁrb@xyﬁ@tﬁﬁfaﬁiﬂf@&)fbuﬂr Qldﬁ ctall%’o%d@dlﬂeamlno group, the
nenti oned n- exen hept e
SR FeP T g amind b ORE Basini A ddbe shOF rot represented by
tied r Bolemely | 2penimﬂec&ayllk@exadeceny
hept a e nonadecen
oDt adeealy e 06 LAUSE SN2 MORIIEOIN b oot e potnesion
Rrecoseinn ahuﬁhtabogadybtrlpénpaodsemyhllhgxammsemw ilike, a

feptHes Qeih’gr‘?ﬁ;ﬁc%ffﬂflc a%‘l@iacfzf’ %%’8‘ @ﬂogﬂg a!éilﬁfgroup,
Qu eXanpl'es of the alicytli
%m%«m T OHPRY FrOYPodRst %W%)ﬁ%@y%ow weUpHIsopreferred.

antheebeloarfehbibtdadh 1l chddeir MY £€ contained, in
41%0%2%‘9 B RS R VPt PeUE el adstydalt (AB1) ana
Ilddee)ylmore:ymlt@ﬂ@nm@l is cycdohfoadecytid group,
%%%%otetratrlacoﬁ% :i cyc %%%%?%%flacgfgggsgkoup’ and
R%‘Vc‘?%@aq %re%n%ﬁt%esmli%nm o@@gd IBOWE .-
exanplaes e@;fani;ﬂ%sab@mhlecnw@gpﬁ%&@l Bir ?hws}lj OCArPRA acidic

S s ') Sk 581 DO, Contalning, LGS0 oo
hising Gﬂtétwrnethypplwwda,tl et hydrphenybinfhngdtydrocarbon group,
héggﬁﬁﬁeny X rel%HF¥%en§fyloc?srgﬁgggﬁnyhonylphenyl

As examples of the aliphatic hydrocarbon group, an alkyl
group containing 1 to 36 carbon atoms, alkenyl group containing
2 Lo 36 carbon atoms, and the like are included (both straight
chain and branched chain ones}).

As the alkyl group, there may be mentioned methyl, ethyl,
n-or i-propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl,
heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl,
tricosyl, tetracosyl, pentacdsyl, hexacosyl, heptacosyl,
octacosyl, nenacosyl, triacontyl, hentriacontyl, dotriacentyl,
tritriacontyl, tetratriacontyl, pentatriacentyl,
hexatriacontyl, and the like groups.
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20 decyl phenyl, undecyl phenyl, dodecyl phenyl,

ei cosyl phenyl , dlnethylphenyl . met hyl napht hyl ,

et hyl napht hyl , n- or |-propylnaphthyl

but yl napht hyl , pentyl napht hyl , hexylnaphthyl,

hept yl napht hyl , octylnaphthyls nonyl napht hyl ,

decyl napht hyl , undecyl napht hyl , dodecyl napht hyl, 25
eicosylnaphthyl and the |ike groups. Anmong the

hydr o L& hydrocar bon. ups

and a?ggbttl Tt ng %J(‘Qal‘%%’ &%d‘? oc%}?b]%en RO %éj R or
brerereryll . dnexemy ks prepeenel, apetenyy) , daoalyylr, undecenyl,
&@@&enynde@atradgegﬁwl Opéﬁt&'@é&én}/i etﬁ@&ég&&?nﬂ,

genta ecy1 hexadecy hept adecy octa

R VA RerRY L/ n%fay%ﬁfémyl d%%%??ﬁ%ﬁ% 2°ethyldecenyl,

émﬁd%@@phlhﬂneﬂﬂﬁﬁéﬂ%ﬂﬂm@&bs@ﬂﬁlﬂQQQ@ﬂéﬁﬁyﬂhﬁétracosenyl
and articul ar referre octg & ¥£

SRS s 00 RS O By PREHEL ST AR OSb¥acolar

mmmﬁmg$@MEhylam@dthetyihap@rhgps groups. 35 The

CarbOQM?éQQ%ﬂYQQ%Féré%%b§c§¥gig%@%&beaQE%ﬁR%rﬁﬂa &?c?oalkyl

1 36, nore pre $g
PFSIRY N a9 34t0) ﬂ@é@@nhyap@ﬁhoﬁ@ gad’{ﬁm@claded, and

ﬁﬁéﬁe(ﬂayﬂﬂe @Enﬁﬁﬁﬁ@ﬁﬁ&y@l@ﬁ&og?ﬂyb@y&@@éhtymtegy@Yopentyl,
orine a g

t
TS50 na M STHERG ) R L9 Cr GHGt SBPBUY
iY@&bdﬂ@écﬁigr?mplohexm@egybupcynbmeaoésygroupclohexacosyl,
éiéﬁgﬂéhéﬁﬁy %%gfgt %f%%?g§¥$?9§fupcg?igsg%h%gffggontyl,

V|ng an
@felghexamgl 2eertylncardntlhe gt bkp @ByuRBAtai n one or

nDre Q%y@&%h. R QEOME§znﬁ%ﬁﬂﬁx?§1ﬁE—EB%t§9hgh%'hydrocarbon
ound cl ude the foIIo 10_conpounds

B R e i 0 S R RGP EBRASBAAL (oS8 fazbon atoms,

4%¢ylsméfxmnlmémmdSaﬁ@ctmésulmaplBeameﬂtloned methylphenyl,
id, fo

ORI B B8 Conf TR £ B ARk g2 pentyipheny1,
%@@dr@hwkorh@pmmhe@yb )ocuslmmﬁhesmwhmenyl
c?é&ﬁﬁphéﬂﬁkﬁ/l bezenesshd R a&a@&ﬂ%&éﬁfﬂesgi{;@élyfphenyl

enesul f oni ¢ aC|d odec enzenesul f on
Cgﬂ%thyﬁ%/}b%‘%béﬁ%m?%ﬁ% acPHvErERythyl, n- or

i-propylnaphthyl, butylnaphthyl, pentylnaphthyl,
hexylinaphthyl, heptylnaphthyl, octylnaphthyl, nonylnaphthyl,
decylnaphthyl, undecylnaphthyl, dodecylnaphthyl,
eicosylnaphthyl, and the like groups.

Among the hydrophobic groups (Y), aliphatic hydrocarbon

.cycﬁodecyl,

groups and aromatic ring-containing hydrocarbon groups are
preferred, andmore preferred are octyl, nonyl, decyl, undecyl,
dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl,
heptadecyl, octadecyl, octylphenyl, nonylphenyl, dodecylphenyl,
octylnaphthyl, nonylnaphthyl and dodecylnaphthyl groups, and
particularly preferred are octyl, nonyl, dodecyl, hexadecyl,
octadecyl, octylphenyl, dodecylphenyl and octylnaphthyl
groups.

The carbon atom number of the hydrophobic groups (Y) is
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napht hal enesul foni ¢ aci ds, 20

al kyl napht hal enesul foni ¢ aci ds

(et hyl napht hal enesul foni ¢ aci d,
dodecyl napht hal enesul foni ¢ aci d,

ei cosyl napht hal enesul fonic acgjd, etc.),

pol yoxyal kyl ene al kyl ether sulfonic acids
(polyoxyethylene octyl ether sul fonic acid,

BSh Iy S S1S el LS SN s g By o o
24pol ;an@kmdwhgdeophbwpmwim,herpasm borild athgdrogen atoms
n{%l kyé’éﬁﬁg'ﬁ 'tﬁ%@d' 5%9%%9%&%&“(;1{1 i IPé‘éEoﬂC'c‘ﬁlorme atom,

osucci nat es osucci hat
b(rdiﬂ)qn@@wmf 3040 dERcietat-8, oF @i frelyjonal group (hydroxyl
mxsé@rtﬂﬂw o suegitaterou dl;)él.a@lnydro alkyl group,
Q%fﬁé et hyl ene sulfosucmnﬁIé ngh de b
IFAUPe, O FTE GERVPHRRVE %G‘Infs gLilipd amide bond,
ot esyerdaief etsul)f,oand tacid<upativhhanatoop mayoduttain one
ct pr oduct
Og tn&r%neﬁg%sdﬁ@o%r{gﬁ rbg‘l oduct of 1-decene, 35
sul foﬁaﬁmﬁeﬁr@ﬂ@@ﬁ affl J-fd@@@p@n@d @d))f bnal ida the following

HOf 10 1-tetradecene, sulfonation product of

1- pent.adecene, sulfonatlon product of 1 hexadecene
Tosis |a&r’rdprgd-'d—‘diﬁ SRt STy TR )
aI Kyl dilplyasyll fetier aS:lildstmthgﬂzlsd$f6ﬁEt:h;5(J:ﬁcﬂph%Wlsulfonlc

d t her
Fis R S E RS ARG SR Ry
Oﬁﬂyfl@mlofoamcd@CJ(Cbct%ﬂwyNuﬂeﬁdiyicamqw hsttc sl f oni.c

aci d, pehahlsomledt:rethylan noet hyl sul fonic acid),
10 fatt acid ethyl ester Sul foni ¢ acids

(sul f GtHyPEERFRETEI TG s&tiA  (Tumneswifonic ardd,
Senda. fonild wdid a(‘ddi:leg:fﬂlﬁérﬁﬁﬁe?édm figh COmmeimnds

| sulfates (oct te, decylsulfate, 15
%ﬁ%ﬂﬁ%ﬁ%ﬁﬂ%@ﬁ%?u%éﬁﬁ %ﬁﬁ%zﬁ et yl sul f at e,
stear%bphthaﬂ@peauﬂfqnquaqmmyalkylene al kyl et her
sul fa er sulfate,

Le% 941 glggmﬁwemés%q%n% vﬁlcf&&

poI oxye auryl ether sultate,
met yinaphthalenesulfonic acid, dodecylnaphthalenesulfonlc

acid, eicosylnaphthalenesulfonic acid, etc.),
polyoxyalkylene alkyl ether sulfonic acids
(polyoxyethylene octylether sulfonic acid, polyoxyethylene
laurylether sulfonic acid, etc.},
polyoxyalkylene alkylarylether sulfcnic acids
(polyoxyethylene octylphenylether sulfonic acid,
polyoxyethylene laurylphenylether sulfonic acid, etc.),
sulfosuccinates {{di}octyl sulfosuccinate, (di)lauryl
sulfosuccinate, (di)octyl poiyoxyethylene sulfosuccinate,
{di)lauryl polyoxyethylene sulfosuccinate, (di)amyl
sulfosuccinate, {(di)2-ethylhexyl sulfosuccinate etc.),
a-olefinsulfonicacids (asulfonationproductof l-octene,
sulfonaticnproductof 1-nonene, sulfonationproductof l1-decene,

sulfonaticon product of 1-dodecene, sulfonation product of
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etc.), 20 pol yoxyal kyl ene al kyl aryl ether sulfates
(pol yoxyet hyl ene octyl phenyl ether sulfate,

pol yoxyet hyl ene nonyl phenyl ether sulfate, etc.),
acyl am de al kyl sul fates (octyl oyl am de et hyl sul fate,
l'auryl oyl am de ethylsulfate, ,gtc.), 25 acyl am de

pol yoxyal kyl ene sul fates (octyloylan1de
polyoxyethylene sul fate, lauryl oyl am de

PR e Gt ior s e S tponeh t e asne a0
%uﬂﬁqnd@dqﬂunxﬂdu@ﬁ ¢f dl Yoetydebasphasel fonation product of

jiF% (di ) dodecyl phosphat e,
nyrl phosphate (di)cetyl phosphat e,
(di ) steddisliditmbsahia ether UL oo pel Joxyratyistiohenyl ether

Fﬂi%@ufﬁ&ﬁﬂcFHEEHU“E&%%CﬁﬁHi&E@ﬂ@P'd@%aﬁthyiﬁgﬁlﬂﬁﬁfé acid,
%Hb r phosphate, 11 (di)pol yoxyethylene |auryl ether
sphate, etc.), polyoxyal kyl ene al kyl aryl et her

phosplfeeiﬂﬂsloy(lpdrc;amqesiﬂwﬂ enel oot peingd et her
2, h
&L%”%%f R B Py LAY B B < aci o
I BUp-cokmtbing tHy bommmeidey L AFu4§onix: kgt bdbsphoni ¢
aC'dSf@%ﬂﬁ@é&@§€ﬁ9@é&ﬁ¥¥§hlf@§£¥h@ﬁ@§p@Qﬂfbé%Hfioctylate,

%ﬁ; osphoni.c aC|d myri styl phosphoni c aci d
{%%%ﬁgk) NG i £ QO}St%%ﬁyW%%o%b%%nlc acid,

etc.), alkyl benzenephosphonic acids (tol uene
oni ¢ aci xyl e hosphonic acid, . _
%ﬁ%ﬁﬁ%% éﬁ?%% O%ﬁﬂﬁﬁﬁé?%&ﬁn compounds’ {Al-2)

e|cosfﬂb@ﬁ;@ﬁé@ﬁﬁsphQWﬂEYkﬁukfaEﬁx:©acylsulfatef
Adad-panhthal eng, phespheni ¢, aei ds el yfhé"tanhé@@gueynfsulfate,

15 phosphonic "act d, dodecylnapﬁthalen osphoni ¢
! elcosylnaphthalene phosphoni c aC|d etc.),

polyoybmj@ﬁyaﬂkyﬂdﬁé £hher phoesphani s d olyoxyethylene
c%%ﬁ& 4¥fth Ctyl §£§§e@@of£noni§u§§1 ether sulfate,
etc.),

polyoxyalkylene alkylaryl ether sulfates
{polyoxyethylene octylphenyl ether sulfate, polyoxyethylene
nonylphenyl ether sulfate, etc.),

acylamide alkylsulfates (octyloylamide ethylsulfate,
lauryloylamide ethylsulfate, etc.],

acylamide polyoxyalkylene sulfates (octyloylamide
polyoxyethylene sulfate, lauryloylamide polyoxyethylene
sulfate, etc.), and the like.

Phosphoric acid group—containing compounds (Al-3)
(di) alkylphosphates ((di)octylphosphate,
(di)decylphosphate, (di)dodecylphosphate,
(di)myristylphosphate, (di)cetylphosphate,
(di) stearylphosphate, etc.),
{di)polyoxyalkylene alkyl ether phosphates
({di)polyoxyethylene cctyl ether phosphate,
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| auryl et her phosphonic acid, etc.), 20

pol yoxyal kyl ene al kyl aryl et her phosphonic acid

(pol yoxyet hyl ene octyl phenyl ether phosphonic acid,
pol yoxyet hyl ene | auryl phenyl ether phosphonic acid,
etc.), al kyldiphenyl ether Egsphonic aci ds

(et hyl di phenyl et her (di)phosphonic acid,
dodecyl di phenyl ether 25 (di)phosphonic acid, etc.),

LB S S S Tt R bo o BRI

h|ghepoawoahaﬁkyaemﬁybd&nﬁ@uynﬁﬂdﬁhereqﬂmaaphates

{ h
éﬁwﬁf@t@% 5%%%*14?%5 7% Pyé%ng* [ ERLUgRysEayiene
neryYeRh ey Seﬁaeﬁ?rpr otrs aid ellke-
polyoxyethylene octyl ether carboxynethylatlon

rodyct s, of yOX eth | ene, non et her
e R R R | B ey
et her Alckgrrlbhmspshblmylcatanooﬁqor(anhjxyjspl"m:fspmimm()eeiﬂw,l ene

pggg_ ye?ﬁl§%2§ nyrlsééqagg?iﬁﬂéééﬁghfgcggﬁis of

3% el ifT e Tnalesyie By udit%tb]fplmﬁglm@m Hy iehe
sHeRA phoes‘tﬂﬂ-@'nlcﬁ%[&_@(yr@i@y)l ation products of

polyox ethyl ene ol eyl _ether, etc nd the |i
Carboi*)y} ivrea%ﬁnep POGRS ﬁ%scé*ﬁﬁgaﬁae ?wsr@yonlc acid,

x@&kﬁ&%$ﬂkﬁﬂhﬂﬁﬂﬂ1aﬁxﬂhuﬁddé&ylbgﬂmﬁnéﬂﬁmﬂpﬂdnlc acid,
(4§§%§1 g8§y$} ether aéfﬁwylggrboxyethyl et her,
e ,car

Ti"on pr-oducts of’polyoxyalkylene
al kyl al@wﬂeﬁ@hw@rlmmw@thmmqm prodigct gnajfhylnaphthalene

p@fa%&ﬂ@éﬂa&r&? QI ey ks mle&@r&m&ﬂ@ta&m
products of polyoxyethylene nony| ether,
Hrrlperyia o 9

LiGve gt Y0x5et byl ene decy!
et her p&@b&@é}&&tﬁ)@rﬁi Iaﬂﬂcyﬂr @Iu&tls p;rfo A aroixy eldidsene

%&%&%@Yeﬁtﬁm e O ILYPAOY il TR REHEL R, ot yppvetnylene

theaf mmqmwewtmwm see’ecar)y,l 15 et her,
CarbO&qM%tﬂ%e% %&%ﬁa&fﬂp% eipdane 0l exdi g
IRy KONPRIRRY X /8

et her, e (D )car oxynethy am no
BOKSR0RHO FEHT
p&ﬂ@ﬁd;@e&.@’iﬂ%d@@%@rﬂtzf&dﬂ)eﬁ@@flﬂlwplﬁbnla%c:l.d, etc.),

l(g|u)r y! 3&; Ilgl ?1 C%ttlhcera%hddsp%om?d aacllkc}/sl o%neagﬂyridlphenyl
ether (di)phosphonic acid, dodecyldiphenyl ether -

(di)phosphonic acid, etc.), and the like.

Carboxymethyloxy group-containing compounds (AL-5)
Carboxymethylation products of higher alcohols
{octylcarboxymethyl ether, laurylcarboxymethyl ether, etc.),

carboxymethylation products of polyoxyalkylene alkyl
ethers (carboxymethylation products of polyoxyethylene octyl
ether, carboxymethylation products of polyoxyethylene nonyl
ether, carboxymethylation products of polyoxyethylene decyl
ether, carboxymethylation products of polyoxyethylene dodecyl
ether, carboxymethylation products of polyoxyethylenemyristyl
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acid (lauroyl-Nnethylam no acetic acid, etc.), and
the like. (D )carboxyethylam no group-containing
conmpounds (Al -8) Al kylam no (di)propionic acids
(octylam no (di)propionic 25 acid, |aurylam no
(di)propionic acid, etc.), alkyl oyl am no
(di)propionic acid (lauroyl-Nmethylan no
(di)propionic acid, etc.), and the |iKke. Corrpounds

S082) D00 05 0L 0 ol £90h 0 Ve LIS LOUIMER C. st eary:
eldiat;, Za@%m@rm&mummm@ts 2f Ipotobayeiltylene oleyl

A&, Zeichlorolyayrie 2cid, 2, 2-dichlorolauric acid,
2- cyanooctan0|c acid, 2- cyanolaurlc acid, and the

like. 35 13 Con'pounds cont ai ni ng the group

TRyeset fldwytnﬁeﬁ;@w@m@aiﬁﬁng(d&mﬁ&inds (A1-6)

j Sﬁg? qfﬁ#gﬁﬁi ZOIC§¥%i§QFS of higher alcohols
MDqﬁu%daﬁbqg&gtﬁx&u&ﬂh&zunIhurfﬂcarboxyethyl ether, etc.),

4- dodegyl
2-octyl - 4%Buor§ben20| c “acl dﬂ:t R N l]%mene alkyl

TS m@k&%ﬁtfw@%}%@mcﬁwt% %.mlyoxyethylene octyl
cdHau benzanaskd f10/1 £r Beh dskrod@hkys r@ﬂ@&“‘?«* th{PEAE nonyl

%lds, ] 11"&6???”’:3@['%(1350'“'0 a‘?{%ﬂf&%o%% %fw%/ﬁé‘?gw]gélg%lrdecyl

enhdnnﬂdanhmxyﬁthyﬂﬂUﬂbn1pr@@hﬁ&&lOfapoﬂgoxyethylene dodecyl

rF%LOXE?EbR&%%R 13 foéﬁ&??gpfg l@%&%éhelmyristyl

Xya er Su

%xf@{ﬂb;ﬂxa@échaﬂ%nwrypr@@wsSQﬁfmésoxaeyhahme stearyl
i Ky sl >af ee§1 A I Ky, fcﬂﬁ\@é@i‘aéﬁspol}tzoxyethylene oleyl

ol oxyalk al et her phospha
e%gl%fg 3}% r%“inf;}ﬁ afr(g]f €ether phosphates, al kyl
phosphonl c aC| ds and car boxynet hyl ati on products of
et Mor [ rred are
O ARSI M e BB Sl il a2
aI kyl Remlizaiame ( @-‘u] ﬁ@ﬁttCZ@latﬂ d@ctsllalﬁois@lddlma@:etlc acid,

Fﬁﬁﬂy%anﬁﬁkyQEX@%%%E@@eaéh&y|e@%r¥¥ 2154 &%ﬁani acetic

po yal kyI ene al kyl.aryl ether sulfonic aC|
315¥ éﬁ RISV §nﬁ@t§éﬁl@§un§1 WPE&Fa‘ﬁ?h‘éetW Sul £Hs Ehe like.

aci ds,

(Di)carboxyethylamino group-containing compounds (A1-8)
Alkylamino (di)propionicacids (octylamino (di)propionic

acid, laurylamino (di}propionic acid, etc.), alkyioylamino

(di)propionic acid (lauroyl-N-methylaminec (di)propionic acid,

etc.), and the like.

Compounds centaining the group represented by the formula (1)
{Al-9)

Z2-Fluorooctanoic acid, 2-chlorococtancic acid,
2,2—dichlorooctanoicacid,2~fluorolauricacid,2-chlorolauric
acid, 2,2-dichloroclauric acid, 2~cyanooctanocic acid,
2—-cyanoclauric acid, and the like.
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al kyl sul fates, pol yoxyal kyl ene al kyl ether sulfates,

pol yoxyal kyl ene al kyl aryl ether sul fates, acylam de

25 al kyl sul fates, and carboxynet hyl ati on products of
pol yoxyal kyl ene al kyl ethers. Particularly preferred
are al kyl sul fonic acids, alkyl benzenesul fonic acids,
al kyl napht hal ene sul fonic acids, sulfosuccinic acids,
pol yoxyal kyl ene al kyl ether sulfonic acids,

C%:%@{og,ﬁox cfpl %ﬁ%ﬁpﬁ%ﬁ?%ﬁ | S‘fé {apeggperregeurllgeocplb%/ %%ledEérmula {(2)
@Iyl am noet hyl sul foni ¢ acids. The acidic

conpoyne | 3l oqne or two or nore of
then1%asﬁ%éé%?egﬁégggﬁﬁﬁﬁgﬁgéFQ%ﬁRHLB val ue of the

daciagias Wlordrdun (okignial pasfichabroctgb-B-cpagobenpeec acid,
A LILIAP Yo Lo Jhdbfen i d la AR esz)@f:g&a@LleoEQ?éﬂz ic acid,
16, particularly preferably 10 to 15, nost pre era%%y

afisl $h% Like 5. [ n addition, in the practice of the

present invention, the HLB value is a value ca

culated b a et had wusing, the fornmul a (L18).. .

N T o e o Hie i L | MR el ncias,

ek yiiddestd sk SEUj fomto {Satyo Chleyd waphihellsieswisfonic acids,
197 = i i L or i C . .

Ty IR e oPoad e i PR PR P e R acias,

AR ¥R Fidimane iaslkyiatyl ofhemn®il Eniv Ackds detihlafin
NErFAL M Ay £ UNCL PN} 1 ardOn O Ol SONSEh LAt A D,

| ecule, ,and the valu scribed jn the above
AL E SR Py SHHEY SRS of i e o Corieiie
HAl Yo wa Iprefearaabd Yk it r yibreth¢ hasu Bf @t eandadyl anieve of
41908 d NG 465 28 ) POLeNEhaL ATE LNE 'géfi’ 'él'ﬁc 12 alkyl
p?ﬁ?%#g%qy not?nD%e tga% @.8, pgrfl%dﬂ r|€°f 21kyI¥e alky
it PabsPhadesnopel f_f%ﬁa%}FB} eﬁ_@s&t}j]ﬁ]e?'féflaﬁltyeﬁd?ho sphates,
gmfl ﬁtﬂmh ﬁxosrg_-c e gl-&@th |&é!r1}3<é:£yrhé$lpiﬁéfi&?|hp/rdtﬁl_%ts of
SS . . elrn e " a" refers to e ac )

B SO RN OH RemeF G CBF “ehe TP FSP-&EB5E SOTE TR Ll fonic
duel dist erliiyleenznenssiul-fordwn adidsodaiklonapkahplene sulfonic
afgﬂdsChe 1 o§uCCjt]I§i7c3.(aJt?1_6c¥%}’pgf}%%ﬁgl%)'éf%‘iezﬁ té'l_eher
pol yrfer” ({AZ)” cont al hi ng at’ |'eas e acrd grou . _
S(L»@ggcgnwaw@w of lyka vpaivilane @ bladhesy batpesvedtiondc acids,
B ldtdh 3 fonic acids, alkyloylaminoethylsulfonic acids,
alkylsulfates, polyoxyalkylene alkyl ether sulfates,
pelyoxyalkylene alkylaryl ether sulfates, acylamide
alkylsulfates, and carboxymethylation products of
polyoxyalkylene alkyl ethers. Particularly preferred are
alkylsulfonic acids, alkylbenzenesulfonic acids,
alkylnaphthalene sulfonic acids, sulfosuccinic acids,
polyoxyalkylene alkyl ether sulfonic acids, pelyoxyalkylene
alkylaryl ether sulfeonic acids, o-clefin sulfonic acids, and
alkyloylaminoethylsulfonic acids. '

The acidic compounds (Al) may be used alone or fwec or more
of them may be used as a mixture.

An HLB value of the acidic compound (Al) is preferably

5 to 30, more preferably 7 to 17, still more preferably 9 to
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the like, preferred area sulfonic acid
group-contai ni ng polynmer (A2-1), a sulfuric acid
group-cont ai ni ng polynmer (A2-2), a phosphoric acid
group-cont ai ni ng polyner (A2-3), a phosphonic 25
aci d group-containing pol ymeg4(A2-4) and a carboxyl
group-cont ai ni ng polynmer (A2-5). Moire preferred are
t he sulfonic acid group- cOntaining pol ymer (A2-1)

l%nd a?ﬁg@i&e}ﬁrg%g%gbi @I q1 p(z)nlo agf%ézrgl)gly 10.5 to

pér |cu erred sy ‘oni
1dr-dup- cont ai ni ng pol yner (A2 1). 30 As the sulfonic

aci d Qhogﬁd%%ﬁ' nhﬂgtﬁgﬁﬁ?’?&tgé@ g1, th% Ner&sdBY Dfvention,

ment i one nmers obt ai nab radi ca

E %Vﬁiaﬁl@r@ yaitHg R IS ot uere R G eeRRAithEiprmula
uresat unafed I@lﬂﬂi@ﬁc’f(% o E&Zf&cé)Ac‘@ﬂré’@@_}r&ts” written by

s b s e o s el b

by BELBGH yhbnde(ns:atag@nulrcea@tmme/wﬁdam nfadxmur&l ydehyde  (18)

0 TR, BRI D LG gy ormuse
ishe tokal o nuRerdglflurpiuasi ¢ gioep-Reonedcm agd functional

g&@%bnéé@t&hng@%&é@ﬂ@e afeNt hened RO ¥aRk$ ibed in the
talgfble by ra E%flynerlzat|on using a

CEUREF ni ng unsaturated nononer
(aX— iZ%I‘héAﬁ{é.o_Z) th@@lqu'ercswinpaunablm by s préTehilingot more
ri ci, . re
Ty e e

lGéﬂ%mérts isAmZ)e prl@(fem@éﬂef et e prentianet %olgﬁmtrns:ularly
gltrainahlenby HAad eRhn PO YRBEEZHL AN UST NH6R more than 3.0.

phaosphori.c aci d group-contai ni n% unsat urated nononer :
A@%} §)° —Y3 i}: l%éﬁ‘%ﬁ@-‘s& aﬂa?ésb aR ft-roduéphgin, the
"o HATOBPHOr & toﬂ&agﬁﬁ&hiﬁb@aﬁ@l@ﬂﬂ&bnétaﬁtlmhe first step.

T(hAz ga‘z):a %d &ehcer 1ned by Ai @Eﬁndﬁe?&i)g example,

cohtal niTg pory
Jmsﬁm -0 RETPOISPB,S lcﬂ?t?a{ilr%] ,byancadlmlllke

pol ymii Zaki g81 YRR (R2PNESRRDHEnACEE least one acid group
%roup cont ai n;inn%?%unsaturat ed nonofer (ax-4

(€& 412)vig56P PEBtaictEbT 828 S L AR RFRNGTHg of ability and
tplROBPONbE edeirt cgira0tida Byr 1 Rl yEBLA rg&@@bl—@@n%@ ining polymer
%@2 éﬁ 2) sﬁ)ﬂlel@%.rcs a%kitc? Ignraok%.{pe cbc}/ntaip IY(_:? opnodlensatl&rb 2}, &
phosphorz.c acid group-containing polymer {A2-3), a phosphcnic

acid gro-up—containing polymer (A2-4) and a carboxyl '
group-containing polymer (A2-5). More preferred are the
sulfonic acid group-containing polymer (AZ-1) and the carboxyl
group-containing polymer (A2-5), particularly preferred is the
sulfonic acid group-containing polymer {A2-1).

As the sulfonic acld group-containing polymer {(A2-1),
there may be mentioned polymers obtainable by radical
polymerization using a sulfonic acid group-containing
unsaturated moncmer (aX-1l) (A2-1-1)}, polymers obtainable by
introducinga sulfonicacidgroupbyapolymer reaction (A2-1-2},
polymers obtainable by a polycondensation reaction with
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wi th formal dehyde using an aromatic conpound

containing a phosphonic acid group within the

nol ecul e (aY-4) (A2-4-3), and the like. As the

car boxyl group-containing polyner (A2-5), there 25

may be nentioned polymers ob& i nabl e by radi cal

pol yneri zation using a carboxyl gr oup- cont ai ni ng

unsat urated nmononer (aX-5) (A2-5-1), mﬂymﬂs

obt ai_nabl e by i ntroducin a carboxyl rou a ,
Ve PSORI(2D- 35“?? Jp%l%ﬂ%“é’f’él tar QBPinﬁyaasulfonlc

a&ﬁ]@/qmd@nﬁathm ’dfk@@(ktdlm:uﬂé h(afmnal (dehyde)usang e like.

ool 88 Somnd Sontaliig 8 Sem MO oo
m’ﬁl@ ntzhe k}ﬁolnwxmls:r(em)polmm et i @Ay inddical
eﬁ.lz%r%lcgf X8R A Al Aot Yo a%%& rﬁédﬁ‘%oﬁ%‘:ﬁnlng

oni ¢ aci gr oup- contalnln ners (A2-1
naded maneTRTef @R e 3 Pplﬂmeqwk?lt@)nable by
1&ftd:c{d%?cllrg33 sulantiedqrd gr@ﬁpb@rdﬁélglm@rk@ac(t&%nlwzz 2-2)
l] z The polyners (A2) to be used in the
% ‘ntion nmay be used alone or two or nore
of thé&m thy dhe sypded lgsaaldigtare:comiz itimgpbiigners (A2-3),

s, e L A U PR, bR e b Tidleat,
Fedli e I i ofl M g ¢ 20 s Ivon Gtasied (94 R s T onieing
B fhur 1 MOrﬁJIﬂéﬁ suf-oni c it 1 et Cpéiyr@é@é@b@alnable by

nsat urated sulfonic acids onta ni.n to, 24 car
RIS o R G LS Gt et on

@d-B-2t,c. a)r;d S:lHef dni}= aci d 10 group-contai ni ng

h A%
scr o, SRR el ol SRR Ry 0 e
@le(rmemy 3 oA tARLe 13y (TRstigal

e l%yllz%?)?/lgti'% g{iﬁ ;ég%kgb%%&ué%é‘ﬂ( Bt dlp-containing
@S(%J%tae# FIRARSE - BTt rrﬁ%iﬂy‘%*e%fam%w CRiGable by
t(mfﬁilhjlra;:raylpmﬂsp%wmid]ydds:&BZ@Jmspjlkﬁprﬂ Co@lyrer reaction
t%iza?c’fu' fonl C a%ka% %51%?1% C%nt 3' ﬂafgcondensatlon reaction

v@dﬂylmmmmn@mqmmamm@tlc compound containing a
phosphonic acid group within the molecule (a¥-4} (A2-4-3), and

the like.

As the carboxyl group-containing polymer (A2-5), there
may be mentioned polymers obtainable by radical polymerization
using a carboxyl group-containing unsaturated monomer (aX-3)
(A2~5-1), polymers cbtainable by introducing a carboxyl group
by a polymer reaction (A2-5-2), polymers obtainable by a
polvcondensation reaction with formaldehyde using an aromatic
compound containing a carboxyl group within the molecule (a¥-5)
(A2-5-3}, and the like.

Among the polymers (82), inviewof theparticle reachesion
prevention ability and the like, the sulfonic acid
group-containing polymers (A2-1) are preferred, more preferred
are {(A2-1-1), (A2-1-2) and {R2-1-3), particularlypreferredare
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2- (et h) acryl oyl am nopr opanesul foni ¢ aci d,
-(met h) acryl oyl am nopr opanesul foni ¢ aci d,

- (met h) acryl oyl am nobut anesul foni ¢ aci d,

- (et h) acryl oyl am nobut anesul foni ¢ aci d,

- (et h) acryl oyl ami no- 2, 2-diget hyl et hanesul foni c
acid, 25 p- (neth)acryl oyl am no
nethylbenzenesulfonicacid etc. },alkyl (carbon

0 to O) (nmeth) al | yl sul fosucci nat es
(%{Eﬁﬁ]}( ifeth) W If osucci nat e,
| aur yIT(nrmph}gﬂnéylssm Josocloe neder] in the present invention may

[ I I
2 530 GTEAD) o ol PRURClaatfeniy e S IE o misconce.
hydr oPypstize SueEPaLrEaiE gﬁomreentahﬂlmenlseltelrated monomer

(Riefigrr e@le%emayl kp@%téneldﬂ&ata%%eq 1%Uh£§Qtﬁr§€egssul fonic
cont al ni ng ., tO 20 car bon atons an ul foni c aci

it 4 et )R GRARGR d%%omﬁmherwlg\@r@%c acid,
mginmdnmymﬂdmﬂMﬂld@Cﬁdr$ﬁ¥feneﬁﬁbﬁ@ﬁiCUQGBduraﬁédéﬁﬂfonlc

a%:Q%Pt?%ﬁ Aé! e%squurICarg aPX'etE ne?é%%%ﬁﬂ%bnlc acid,

cracrd group- aln
mmmwz(caﬁ@d thee &) na&yub@mta@ted

lntli}%, h@ﬁ{gtqggya{c rpuUps cont ai ni ng nononer s

mentlone bel ow, and the like. Anong these, in
PSR Loaba thap et el LoriF fagid 5 of hydr oxyl

wm%r@flmwgaxyﬁtdﬁaﬁésdm@m adzrd) are

pref referred are sulfates of
3 grhd yﬁ%ﬁc{) nrﬂpﬁf ua]tj:e Za?fyc&r oxypr opyl
2( Nﬂtdtﬁﬂ@qﬂydicqloﬁﬁfhdt@@mskﬁmuc aci dl,

4g~r9rt)éf% oY Qaﬁlﬁ?:{éﬂe?st@ﬂ% (po%@f (aX—3) there
rrentrl%}oné)g‘ osphat es ﬁ]% dd
2gr¢ &\?&M&ﬁ%ﬁ%ﬂw reTslezApy L %'el?ﬂrﬂ W%v@c%d
pt—heéﬂm@cp‘ymdmh 1@%%@@%;@%@1@?! lddey. 1,
%L?t e Ilke hosphat es. of hydr ><%/‘) 1
Fésportdith B i e AL apigtes
{ﬁm(ﬁ@’hiﬂ@,cnpdrc@lmmﬁm&étbmmmmsmmmm
xyetiyl. 'rl?:#a:% P2 ag;%ypfopy' 15

acryl ate’ t he osphoni C aci

@ﬂﬂﬁLﬂﬂ%}ﬂﬁﬂﬁﬁﬁﬂﬁﬁﬂﬁﬁu¥ﬁﬁﬁm%ra?%Q@4) there
zms()heb&l 'H%E@*l@iﬁ%n(ﬂﬁlﬂﬁtéﬁéﬁ%&@i@%d@d (carbon atons

met q)%f?iogiamlnobutanesulfonlc acid,
2—(meth)acryloylamlno—2,2—dlmethylethanesulfonic acid,
p— (meth)acryloylaminomethylbenzenesulfonicacid, etc.}, alkyl
(carbon atoms 1 to 20) (meth)allylsulfosuccinates
{methyl (meth)allylsulfosuccinate,
lauryl (meth)allylsulfosuccinate,
eicosyl {(meth)allylsulfosuccinate, etc.}, and the like.
Among these, in view of polyemrizability, hydrolysis

resistivity in water, and the like, preferred are aliphatic
unsaturated sulfonic acids containing 2 to 20 carbon atoms and
sulfonic acid group-containing (meth)acrylamides, more
preferred are vinylsulfonic acid, styrenesulfonic acid, and

2~ {meth)acryloylamino-2, 2-dimethylethanesulfonic acid.
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{(meth) acryl oyl oxynet hyl phosphate, 20 (neth)

acryl oyl oxyet hyl phosphate, (neth)

acryl oyl oxyl auryl phosphat e,

(met h) acryl oyl oxyei cosyl phosphate, etc.}, and the

l'i ke. Anong these, in view of,polyenrizability and

the like, (nmeth)acryl oyl oxyethyl phosphate is

preferred. 25 As the carboxyl gr oup- cont ai ni ng

unsat ed t here may be_nentione

insat 4F S0P POACERT BOL TR eI e 3 (P BEPY PG Ed monomer

aﬁkd) vthykbemAQ|beamemtuﬂdeﬂ sadeftaatess of the hydroxyl
gl%attg%ing%gnoﬁépgaﬂ afkfle 1 PreANDOKYE! BYld the 1ike.

) unsaturateJ I carboxyli ¢ acl

anhydﬁiﬂ@@g ‘ilhﬁ!%oflfgoﬂ{er‘r’apéfp‘élﬁ@ﬁﬁl@é hydEVdR)G., sulfates
offURBE6 x '%ro'uia-@%ﬁ\'t%l@ﬁ'n% (R Hdrde)at & tcra@czarmc are
aci a saconi c aci et cC. oal kyl
DR SRy ot Do S PSRE ST Ag 267 SUtdales Al 2atiideay Shhy1
(chieCar b@xylllaa:ea@rdQ{hmwmﬁplmlpyﬁnl (eadteh ) amndeiiyy.l
mal eat e, ... nongl e 0 I

L & g;?lrgr%g@% gﬁ %"ﬂj gtrﬁ?xg {%Jo%?:sa&tnﬁ% @S turated

nnnoneghy
myprokaurad-Flunbhare mamgenbsyneﬂm@feateﬁeof the hydroxyl

gFBRIRLRY, il 260R8ESme PR n&ez{.’fbyhehtt@%%%@t l?e 1 &P n %ln%iufl’ié like.
|tac0nate nDnoe|Cosy| |tac0nate etc

i ke. ARRBHgTRRESe, anvww%fPW%W%%b%myand the like,

phys@p@lay:@ss o fI @SidHlaxwilt )grldmpkaicﬁftaz.aﬂdzg h(endtll'iq%.crylates
? rred are gpsatu ated 5 nonocar i C am
a

dr BE&d PEEEEFBSYY °E acﬁﬁ% Sanc dr|QF Gites of
2t—h0’sleoxrm|t@y|dr efrerting h card. (e ) éi;-rwdr@m@py],m| ei ¢

?%%% % QM%%Ide) funaric acid, and itaconic acid

The E ymers obtalnable by radi cal
polynﬁﬁlﬁaﬁléﬁ0§§ RELC16CAR FHRONMPTCHNED ifdAvhensaturated

m@ﬁ%mbrl) ak0-4|()A2't5re1z)e RV e ?&Rﬁﬂi}ﬂgﬁd zed wit hZOt her
(0] ner e unsat ur,at e a
Rk B R S SRR, R g R et

{dm&ahéacr@abyﬂpxymﬂﬂhymthﬂpthﬁxnm)contalnlng
A B 15 1)

(BlesSp REATYE cadiodr Yoeaup-lehwmsaihad%fy unsat ur at ed nononer

(@Xhd b caRd oA RGP c HVAIEPHAI L) N dNsatdHateet like.
nDnonEm & eée, in view of polyemrizability and the like,
(meth)acryloyloxyethylphosphate is preferred.

As the carbexyl group-containing unsaturated monomer
{(aX-5), theremay bementicned unsaturated monocarboxylic acids
{ (meth)acrylic acid, wvinylbenzoic acid, allyl acetate,
{iso)crotonic acid, cinnamic acid, 2-carboxyethyl acrylate,
etc.}, unsaturated dicarboxylic acids and anhydrides thereof
{maleic acid (anhydride), fumaric acid, itaconic acid
(anhydride), citraccnic acid (anhydride), mesaconicacid, etc.},
moncalkyl (alkyl carbon atoms 1 Lo 20) esters of unsaturated
dicarboxylic acids {monomethyl maleate, monoethyl maleate,
monclauryl maleate, monoeicosyl maleate, monomethyl fumarate,

moncethyl fumarate, monolauryl fumarate, monoceicosyl fumarate,
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As the other radically polyneri zable unsaturated
nmononers (aZ), there may be nentioned the foll ow ng,
and the like. 20 (azi); straight chain- or branched
al kyl (meth)acrylates containing 1 to 36 carbon atons
[methyl (nmeth) acrylate, ethyy (neth)acrylate
propyl (nmeth)acrylate, butyl (nmeth) acrylate, pentyl
(et h)acryl ate, hexyl (neth)acrylate octyl

Lyl I r lat ode
R T L i R e S
1tt@tqoa@é:@y| mpm)ca@ryw att@cor@o“xead@@;ﬂ Iomany the like.

acryl atgng ntﬁle%%Sylln”%tﬂé@eC o 3beyvetetizasasyly, hydrolysis
th)acrylate - et hyl - nonadecyl nethacryl ate,

(
IR SRSV Fﬁc%%??rne‘i‘%&rkﬂ aLEE" aﬂﬁefﬁérﬁfik%’fe ‘unsaturated
n(o@é%hrbbﬁ%@()ﬁl.: igisQu p:mﬁlﬂlaﬂenig dmm;fyl&(b (:A21s]) ;and

)4 contaln h yIate Z2-1-1); ,
B Gy o Bh alat £ Ty R fater e RIS 2cid,
nel3)ic ald2<C (eRB)ydrG0e) ,( AQrarild (EL3)d,i mndcel faranila,acid

ggh5%&r%§ents a hydrogen atom or nethyl group, 35 AO

represents anoxyal kyl ene group containing 2 to 4

car boADgt BAkYRaDs e inleb? dyvertdisali P bR bFatiep using

éﬁhé§ﬁﬁﬁfﬁ$§ﬂﬂmﬁbmfeﬂﬁﬁﬂib% r&d.( Afmﬁuif%@n%@cop%ﬁymerlzed
ntione [ OX car bon _atons 0 me

e pafes Siheal Ty ouvathornyt S eitatRcad aidtindrs (az)

tzrahyctﬁmxweﬂifyolnmr@dlai e;rcﬁ}ﬁrwhrmqaprmwlunsaturated monomer

%E%hacr%bﬁ%%rﬁé Qﬂénﬁisaturated monomer

I oXypr opy %’ )acr ate %
2XMZdrroRyesh deﬁhﬁplénéf%?ﬁcﬁyméeenlvﬁzgﬂanyfated-monomer

((a'jie@]) agh¥kphes ief a@@ﬁy@iz‘tgﬁgcc@hﬁé’h@iﬁg €984 8k P4 85 Jnonomer

- %Hiy"ydrdgxcy' o S R ARH ﬁf’%@g#@fﬂe&rﬂww

(@xycGarin 10 nono- or d| (met h) acryl at e,

tuor e @gg}ggg%%q_ 1ﬁé ?mfégg;g;g%;ﬁ%'a%%ted monomers
(@dntaithierg Rato b nevibomed oWy [Mlyawing coitpl sthe like.

(formdzhy,; hé@fé’ig‘ﬁt%h%fm\u 8¥|b1€&§1‘%§1"%c?a§!&5/§) meth)acrylates
al kenol s contalnln 3to 12 rbo

RtERiRa 1 el LB Ebom Aoas) CREEBHY| (BFkBhefrylate, ethyl
(ereathy) lacalydeitel,, phobytiente8hdkcrylabel emes¢iolmeth) acrylate,

p]enoc(i;len(?nethjj a%rf%caecrem ’he]X)fledEn ecrhqlacr%}laée ncdcyl
(meth)acrylate, decyl (meth)acrylate, dodecyl (meth)acrylate,
2-methylundecyl {meth)acrylate, tetradecyl (meth)acrylate,
octadecyl (meth)acrylate, n-eicosyl methacrylate, tetracosyl
(meth)acrylate, Z2-methyl-nonadecyl methacrylate,
Z-nonyl-tetracosyl methacrylate, and the like].

(aZ2); hydroxyl group-containing mcnomers

(aZ2-1); hydroxyl group-containing {(meth)acrylates

(aZ22-1-1}; {meth)acrylates represented by the general
formula (13);

CH,=C (R®) -COO- (A0) x-H  (13)
in the formula, R® represents a hydrogen atom or methyl group,

AQrepresentsanoxyalkylenegroupcontaining 2 to 4 carbonatoms,
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the like], (az2-3); alkene diols containing 4 to 12
carbon atons [2-butene-l,4-diol, etc.], 20 (aZ2-4);
hydr oxyl group-contai ning al kenyl ethers having an
al kenyl group containing 3 to 12 carbon atons
[ hydroxyal kyl (carbon atoms 1, to 6) al kenyl (carbon
atons 3 to 12) ethers (e.g. 2-hydroxyethyl propenyl
ether, etc.}, alkenyl (carbon atons 3 to 12) ethers
t I ( €. g 5
GRS %?f%@m S ERos Sheth L YA e sreneRby ) -
sucr os”é (gARthyal | yhestdhery st meptlaneldﬂyeirlciMkal (carbon
d Bds D)o MY thOXY) a@f?yﬁtéé’@héh@é‘ﬂ-}ﬂ}'mz} @nﬁg{eﬂécryl ate,

roxystyrene etc

Bk A iR ST SHORE SR by aay heeey Bate,

o B E e aad ey e, o cRfSEranate and
r ox rou az2- 0

%@h%%%ﬁ@%%ifﬂ%}{%o@%@) éf@g‘?he sane as in the

gener alaZorimfAla (M®thjedsylames mﬁgml;dfyd):lcorancctkmls

&Q}taﬁ[ﬁléhi? id kel ﬁi l ?P’é\?}? rﬂ{ﬂé’tr‘f%‘é L 19 Of the

NMONONEr s, (aZ3- 1 amdes re esen

AR ke g Iaé\%Pﬁgléo Eb@t‘?@r‘-’dmnfetﬂr Law(bimpr example, glycerin

1{i2s=C(d26 )31 CO- NeRh) aB'ryl(ak@ E&lh'é@h |r%paB@ fn%nbheor di-
as_in the general
é‘éqﬁﬂ fentTYF Tt e&%% %\c%‘b%'ene%‘folm 5 or a

group s12@edaf kenpakkybnyga bupngantai h2 I’t@rbdro a‘&oms [vinyl

SRR 21 B0 PRI IR o BL AR COUL AL AL DL Oa ficenots

car bon at ons
S StitUted-orl 2 AaERan u@;‘@@w uf é@ﬁi'dt)r@fllayﬁ d@fscohol

([1333&51%'@&%11 NELSRHL Y, amisheyl N sonor al Kby k&g bony g |

PCHI N N L R VR e L S
’diwlrlmgem], atom of the amino group is substituted by
(i et bt g i S L ity <vons
[Fetanates ‘{‘(Cimlh) a&ray de in whi ch a hydrogen
at om qfaziohe) an&}?‘@r&fz P%r‘o%pﬁi&ﬁ{ﬂatllﬁtl%% Ql’ké!-éyl ethegs having
-h drox carbon atons
aﬁygﬁg éﬁ_{k%o containing 3 to 12 carbon atoms fhydroxyalkyl
(carbon atoms 1 £o 6) alkenyl (carbon atoms 3 to 12) ethers {e.qg.
2-hydroxyethylpropenyl ether, etc.}, alkenyl (carbon atoms 3
to 12) ethers of the polvhydric alcohols V(E) {e.qg.
trimethylolpropane mono- and di- (meth)allyl ether, sucrose
{meth)allyl ether, etc.}, and the like],

{aZ22-5}; hydroxyl group-containing aromatic monomers [o-,
m-, or p-hydroxystyrene, etc.],

(aZ2-6); (poly)oxyalkylene ethers of monomers (aZ2-1) to
(aZ2-5) [for example, a monomer in which at least one hydroxyl
graoup of. (aZ2-1) to (aZ2-5) is substituted by -0-(RA0),~A0-H
{however, AQO is the same as in the general formula (13), vy is
an i'nteger of 0, or 1 to 20}, and the like].

(aZ3); amide group-containing monomers,

(2Z3-1}; (meth)acrylamides represented by the following



10

15

20

25

30

35

(carbon atons 1 to 4) { (nmeth) acrylam de in which a
hydr ogen atom of the am no group is substituted by
N- hydr oxynet hyl , N, N-di hydr oxynet hyl ,

N, N- di - 2- hydroxyet hyl , or N, N-di - 4- hydr oxybutyl,
etc.}, etc.], and the like. 29 (aZ3-2);

N-vi nyl carboxylic acid am des [N-vinylcarboxylic
acid amdes {N-vinyl formam de, N-vinyl acetoanm de,

ga?@eetro%lm%éfm% Lﬂpl onam de, N-vinyl hydroxy

N-vinyl [actam {N-vinyl
pyr r olCHdoaéR® )e’c(EO-}N (Rnd-R'he | i Ké&p) 25 (az4); Nt rogen

at gm %”E%%”ﬁ?gmﬁi‘éatﬁ ated, ponoRerS, QAL Lhalva) formula

am no _group-cont al ni ng nobno

ééﬂtfaﬁnl pedat Fe&st l%‘ﬁ@%ﬁ@ﬁﬁ?%‘}’ %Eé%liﬁ‘ﬁfé?%ﬁ @rhydrogen atom
cﬁﬁ%ﬁb@bﬁpagbﬂecﬂéQuﬁrom(éikbl gﬂouﬁﬂﬁdﬂ%alnlng 1 to 4 carbon

SO R e R S, 2 il coms

gener &ls fladGmilla DhHE mEhouwey erentiimrdee dreningtd tulled ox

AFRASSlS s Sl ROSN AR P A GRS P e,
%wls (carbonatsue Atlond) 41dN, ¥xdapliyl (carbon atons
ﬂﬁ@l u) Lmtelambwb@a}naaes({l SR Cﬁd’ﬂﬁrﬂﬂ%eseizgwhlcﬁ% hydrogen

% am no group- ontaln acr | C nono
fm? rﬁ%alalr%wr@&ﬁtia% FioRG Shret ¥ F%t)% thyl, (di)ethyl,
[dmrno—;a}dgyl,(cahb)oﬂ-bmﬂfr&ﬁ tabi Y- hamyﬂo,aléqucl: X,cagton ,

t
R B St bl ffnice in
variqioet derdmrylam ridfettiye @nlmtqmummm@ﬂwymuted by

hﬁn@rﬁlwdﬂcﬁﬁfﬂ%ﬁ'{ Qﬁ’ébénta(?:ﬁs @%%abkw N(—Q@Lrl%koxyalkyl

atons 2to acré ates {di net hyl am noet h

W%Iheizymaﬂeto %P. éﬂﬁ% hﬁﬁs&lﬁwd@nﬂ WhaERA aﬁr@rogen atom
off hirtey | animoeihylp (dTesUDSET vl Bé @, b t-Fyd ©eyre t 10,

I\?E*} cgl é& &0 a| ni I\ff}}‘ll“gag c%]I:amdﬁe11 el evant to
l\brl\gimﬁmﬁnu:gmm c&%él ic Gr.r‘Uno}mrsnd [g)m r&ﬁakrg .no

gr oup-( i ni ‘ iyl o
rph%%,r%% ) ;&‘;lﬂ‘} rc%g%ﬁgﬁla& A e

bares! l‘{rﬁﬁ Ishamdset hil- ‘(W yemAm e, N-vinyl
a&teﬁ:c}anﬁitd‘e] N-wiiriiyl -rsubst Ii%ﬁﬁbi@iﬁﬁﬂ@é’ﬂﬂ-ﬁvﬁﬂ}lﬂﬁﬁiroxy
cégggmA e, %Eggﬁ,{ﬁlvgﬂyl lactam {N-vinyl pyrrolidone, etc.}
and the like]. .
(aZ4); Nitrogen atom—-contalning unsaturated monomers
other than (aZ3}, _
(aZ4-1); amino group-containing monomers containing at
least one primary, secondary or tertiary amino group,
(aZ4-1-1); amino group-containing aliphatic monomers,
(aZ4-1-1-1); mono- and di-alkenyl amines represented by
the general formulaD-NHD' (however, inthe formula, D' represents
ahydrogenatomor D, and D represents analkenyl group containing
2tcl10carbonatoms, preferably 3 to 6 carbon atoms) [for example,
[ (di) (meth)allylamine, {(iso)crotylamine, etc.],

(aZ24-1-1-2); amino group-containing acrylic monomers
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15 2-vinyl pyridine, etc.}, etc.], Nvinyl pyrrole,
N-vinyl pyrrolidine, etc.]. (aZ4-1-3); am no
group-contai ni ng aronmati c nononmers [ ani nostyrenes
{am nostyrene, (di) nmet hyl aninostyrene, etc.},
etc.], 20 (az4-1 ; salts % (az4-1-1) to (az4-1-3)
[ hydrochl ori de, sulfate phate, nitrate or
carboxyl ate containing 1 to 8 carbon atons]. (aZ4 2)
Quat er nary ammoni um base- cont ai ni ng nmononer

PBEGRPePRFY ~SRRGALORTSal 6 O REFNABICE Shymono- alkyl (carbon
a@d@belnaimqlaglﬁ5aia§4 @:éﬁb@ﬁ)dﬁﬁﬁ%—@ 8d16) Amedh)acrylates

Ik to
i R <,grg; 1 grdipethyl,
ebbgiybmlhabtuei (bemyylamhhoetﬁe; etcmpthdilakkyhopropyl},
gﬁ%{ 9.” @5 ]a‘&ﬁng %uh }%ﬁaméar%lgnf thgms 2 to 6)

dlal rbon at ons
Ftééﬁﬁéﬁé?é§5(dﬁ#@? WléQ#B@ﬁépél éﬂ@tﬁ acﬁﬁéaﬁﬁe

dhekﬁylyﬁﬁa@éeh 1a3mé@54a%kylat@uau@b&a@Xa&ﬁﬂ@@tﬁ
obt |nab guat.er ar|2|n .aZ4-

b
QFtEWBCEF fiore e&ﬁéére§ &t alﬁ?ﬁe Po(géPﬁé C&PSﬁéné“g
metn)aaxydemlﬁebhybé&eaOX|de tB&spr dpylténecoyildeées, etc.],

etc. 'chydgﬁmu%f rgﬁﬁ4c%%taygqgﬁEﬁét&fggf%figgwnomers

nltrlle cyano group rou
P@ﬁ@@hyé@ﬂyr@@nﬁﬁﬂpéngnP@¢@§pyW§ﬁéc eceyjlic papepers

He&gh@u@h@dah%guoqa@Q@@ncgmb@gnangoz4t (38 t€aBRIR1ates
ng Z ugggtura a|IFhatIC hygrocarbons
{FBﬁP Pﬁﬁﬁée Yo (BEL04PHG § S"Kefié§ - dont ai ni ng

v2niyd-36bear honcat baserdevhyi ermpiprodyliend, pyridines {4- or

'%g%#&eggg&%ﬂh%neetESgte%%c ﬁep&e%ﬁnyldEgg%%ﬂ%y'%”%1ny1

ecené, octadecene, ‘etc
P@éﬁpéﬂﬁﬂﬁ@ 4ette-12 carbon at ons {but adi ene, i soprene,

10 1, Qalgn&aélengm1A06gB@9 a@bﬁ@@anln& 9§bﬁgt§8emonomers
rat ed aI|c clic

, and t he i ke
ﬁiﬁafl}a%m&ﬁ&scbwm% SR Lbirs te R SE2L TR

efteycl, 0oal kenes (cycl ohexene, etc.),

(aZd-1-4); saltsof {aZ4-1-1) to (aZ4-1-3) [hydrochloride,
sulfate, phosphate, nitrate or carboxylate containing 1 to 8
carbon atoms].

{(aZ4-2); Quaternaryammonium base-containing monomers
[guaternary ammenium salts obtainable by guaternarizing
{(aZ4-1-1) to (aZ4-1-3)].

As a quaternarizing agent, usable are alkyl {carbon atoms
1 to 8) halcgenated products (methyl chloride, etc.), benzyl
halides (benzvl chloride, etc.), dialkyl (carbon atoms 1 toc 2)
sulfates (dimethyl sulfate, diethyl sulfate, etc.), dialkyl
(carbon atoms 1 to 2) carbonates (dimethyl carbonate, etc.},
and the like.

Moreover, as (aZ4-2), a quaternary ammeonium salt
obtainable by guaternarizing (aZ4-1-4) with one or two or more
speciesofalkylene { (carbonatoms 2 to4) oxides (ethylene oxide,

propylene oxide, etc.) is included.
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di cycl oal kadi enes

(cycl opent adi ene, di cycl opent adi ene,etc. ), 15 cyclic
t erpenes (pinene, |inonene, etc.), vinyl

(di)) cycl oal kenes (vinyl cycl ohexene, etc.), ethylidene
(di)cycl oal kenes (ethylidene,bi cycl oheptene,
ethylidene norbornene, etc.), aromatic

ring- contalnlng cycl oal kenes (indene, etc.), and the

like], %aZS 3); unsaturated aromatic, hydrocarbons
[styreﬂﬁé Ard 7 HERORATS SO T (Tt F ] hbs (Cyano group) or
rsivtrst Igtzlﬂu;d foundwwm@r}bmnstrﬁm,t att PgsdytongD etc.

\(jla:nkl)lo uént(—J3I(‘a gxﬁaaglﬁL c?é%r]% r&é:o s Eyt eg% carbon
&ﬂqmsane 4-i sopropyl styrene 4 butyl styrene,

4- phemélZSS-th eﬂﬁ %%r%’t@ﬁcggh_@;ﬁﬁﬁltlg M{zﬁ?g ?bgﬁg Zé/cgntalnlng

styrene, -Cro enzene cyclic

2o i 63%%@%‘9#“5 MERDRRRSS (RN 3R L1 p?héﬁy 6/ carbon atoms
{%ﬂhﬂ}éné}l @Wler?e Vlz.%blhiéﬂ@ﬁ%uténe Prp@nﬁéﬁ‘é(] heptene,

h - 2- th t
e 261 o P AR R C oo S e P e e ot ed
aideeahierrs:s SOnfepoiyygdroup2comiaimangmaciydialirmronessorene,
A Q!—Lyf%rpcya!dze(ﬂ@t h) gc &%h@%@&ei‘éc 1, 7e88§¥dée%18, fc- 1, and the

gro p- contai ni'ng” al car bon’ " at ons
Isrkstlerably 3 to 6) ethers {glycidyl (meth)allyl

et her,(a@lsc2),; andath@altiekehiicgéllic; h?’ék@ggﬂbons containing

tom Cont ai_ni unsat rat ed noner Vi n or
£ trﬂll%éldé??erbr% %d:é?{%? Vi i?/ycf?l]i[‘ , etc.),
dmay;dlo’%ﬁkalﬁmedf cythcy]bedEId:Lehbordldfycl&ipén)tadlene etc.),

(?}( ea'trl%:) el(ﬁ%%rbo% %grlqg@r}eget cqﬁcaaeﬁa'l oggﬁaéijbs u?gtds

@iﬂﬁr@f@@a{l(@n)ecaql Oriostyredmlechaestens, %ﬂ‘q@ i h@tﬂlYl('Jeqené
(B8 W dalaldke nyétrgﬁﬁde%aé ab k¥ &E&ﬁ@;@f‘eﬁ‘é ONBeply, 1 Qiene

10 alkenyl(carbon at ons to 10) et hers {al kyl vjny]
NGretTh |wnﬁrQﬁ%Eﬁc ?P%ﬁo%?“@?h?%n%t%¥$loalkenes
ehmelne ,dtetiherand etles )li kyl (neth)al lyl ethers
er,_etc.

(150) rsnenyi COeREFES CRECH IR el stagsond gSturene ana
detthydd tsiopreopérare el hiegtyrerme g Jsulasicl tiveed| Haje]hycezazgal;bons
AN 1 kR R PEX Y RleS bW BYbmBCEi At S, WIMWI, etc.) (a-methyl
styrene, vinyl toluene, 2, 4-dimethyl styrene, 4—ethyl styrene,
d-isopropyl styrene, 4-butyl styrene, 4-phenyl styrene,
4-cyclohexyl styrene, 4-benzyl styrene, 4-crotylbenzene, etc.),
etc.}, polycyclicaromaticmonovinyl monomers (4-vinyl biphenyl,
3-vinyl biphenyl, 2-vinyl biphenyl, 1- or 2-vinyl naphthalene,
1- or 2-vinyl anthracene, etc.), and the like].

(aZ6); Epoxy group-containing unsaturated monomers
[epoxy group-containing acrylic monomers {glycidyl
(meth}acrylate, etc.}, epoxy group-containing alkenyl {carbon
atoms 2 to 10, preferably 3 to 6) ethers {glycidyl (meth}allyl
ether, etc.}, and the likel.

{aZ7); Halogen atom-containing unsaturated monomers

[vinyl or vinylidene halogenatedproducts (vinyl chloride, vinyl
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propi onate, vinyl butyrate, vinyl hexanoate, vinyl
hept anoate, vinyl 2-ethyl hexanoate, vinyl
n-octanoate, etc.]. (azl O; Unsaturated di carboxylic
acid dial kyl esters 15 [dial kyl esters, dicycloal kyl
esters or diaral kyl esters o3 unsaturated

di carboxylic acids (al kyl groups contain 1 to 40
(preferably 1 to 20) carbon atons) (maleic acid,

bf{r%ﬂ';if C e-ipgude %CSHESri‘&' d’eE!:WaCQI‘k&n?}ﬁ Fcaﬁg&l)atoms 3

i tatonaf e
tdi &t h@lal@gema@@tdyproéqu (o i Wi Ch 120 TR etc.),

h@%@@w—%u%%&%ht%@ @rPheand (e RSB, etc.}, and

optlonally used where necessary may be used al one or
thgo re of themmy be used as a mxture. In the
case qhzeppohyRENSlketiyiiherhetrsudiukeldcardatomtons 1 to

| | ock |
RN PSSR Y 6o ZB MG
@@thﬂVLan BhefaXmBprorad-dinywl tdxs) etdnd am)! ether,
e{t@”f Q%r ?z?fe&)nai@?l%%hé% (e t0k1GAXD) é&ﬁé}} é&ylallyl

preféra , horeé gre er ab
05 7P 503 4aé§@’ltésm;>ropﬁéiml.% T yueh afle.rasrf—yyl ether,
e/(t&?%l@o%&)opfen(yao etthe]I5) etdfmS}t, piref ?ﬂﬁdall%/ik(éﬂo to 80)

to cl.fl.c.exa es .of t
pol eréPzg Ai% Oﬁ%}}atﬁes ﬁﬂy&nggeh:ate, vinyl
gmmgmn@mmmeVSHYimmuynﬁﬂ&ivsnyimmﬂanqammeVlBMMhnptanoate,

l-%)l‘;rhex no te, vuwzylzn octangate, etc.].

acry an1no |nethylethanesulfon|c

aC| d} 3@ ; Unsaturated dicarboxylic acid dialkyl esters
%1'1(&‘1343}1) GO ey Qiﬂd}%l%azl@lnﬁééwéﬁ hanesid F 0Nt €l 24ters of

Setatiaed (eI scdiine AykeingReuRFs SAREAL 1 to 40

amaﬂe&carh;ﬂ]yam*@l@ ampabytern, atoms) (maleic acid, fumaric acid,
& tJ{Q a¢!;y, 0%l 2L, 0Q; %cZa@'faet Bykey hgﬂsgggﬁgmmuam, or

rene/acryl am dé cop
@mrfat@ @ﬁaiﬁ:meé@ydf, @h%tlp}zihﬂfeqiéo@?\?l pebr, mnpdthaylike] .
be nMerthi0nReRRINY Z--Rydnoxyet fud-H) m%lﬂ?:l) aﬁfé”nﬂirﬁ)mers (aZ}

Sul f at %elysHFFg%/"g{ OE%%%%%&%? 2r|n%§/r %%m%x he o¥ two or more

cﬂ@ﬁﬂﬁnwyhgtBéZuhydrmayfanxtdfbnmﬁhatbylaasesuffempplymers,
eci%oéﬁ/g‘EEuC%ﬂget g? Llérhfdm copolymer or block copolymer may be
used. '
- When the monomers (aZ) are used, the mole ratio between
(aX-1), (aX-2), {aX-3), {aX-4) or (aX-3), and (azZ) {(aX-1},
(aX-2), {aX-3), {aX-4) or (aX-5)/(aZ)} is preferably (1 to

99)/(99to1l), morepreferably {10to90)/(90to1l0), particularly
preferably (20 toc 85) /(80 to 15), most preferably {30 to 80) /(70
to 20).

As specific examples of the polymers (A2-1-1), there may
be mentioned a polystyrene sulfonic acid, styrene/styrene
sulfonic acid copolymer,
poly{2-(meth)acryloylamino—-2, 2-dimethylethanesulfonic acid},
2- (meth)acryloylamino-2, 2-dimethylethanesulfonic
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As specific exanples of the polyners (A2-3-1), there
may be nentioned pol y{2-hydroxyethyl (neth)acrylate
phosphat e}, 2-hydroxyethyl acryl ate/2-hydroxyet hyl
acryl ate phosphate copolynmer, 2-hydroxyethyl

met hacryl at e/ 2- hydroxyet hyl 13 met hacryl ate phosphate
copolynmer, and the |ike. As specific exanples of the
polymers (A2-4-1), there may be nenti oned

pal net h) acryl ayl oxyet hyl phosphat e},
aégﬁé%$ﬁ§V§%h§¥¥§@ﬁyfﬁ¥e/acryloyloxyethyl phosphat e
2&dm@ﬁﬂh@aryﬁbyhaMMWQﬁﬂl%Hdimethylethanesulfonic

R e 2 oot 1 ¢ exampl es of the

2pd|rr5ﬂfé)r S QAo L ek, Triyne e dadmansrad ol ie
dﬂﬁgﬂQtf¥Hﬁ@ﬂé%ﬂywéﬁldéngdﬁoEﬁf i"éﬁﬁ”ﬂﬂé“ﬂbﬂe
e

acet até copol ymer, 2- thacr ate/
( et h)“-sa%P?F% lCaﬁ:’fE&“ g273d pfhgre may
H@gﬁ@ﬁll@‘nﬁw @idl_qzsuzz-!mztd}g;mwmrmmﬁtammmtm lyulfate},
| cA Il zat-l | ur (0] I
LR AT AR AT | AT SR LAA SR U rat e
qeaiolrverErzatd dry dustheds wlamdeha el t 7ot hasckrgd e thuhle
RAURATBIS AlL &ﬂtf%lﬂ@téc?p JYAe e 113 .

pol yneri zation at 30 to 150C in a sal vent such as
wat er A@rSBﬁClﬁFﬁcﬁ‘i’%ﬂm%%‘?%érﬁ thei pyl tiohdPe—3-1), there may

b‘eO{iﬁérritSl:dl’i&C% ficﬁalryo[rzonﬁg,rth cﬁrd@%ﬂﬁylt@m{ﬂ% aﬁarbylmrwte phosphate},
(0] | onha e o0 ' Zza e
DRl A (O SO PRSI £ S e hosphate
qorerismidrat - hyﬁnﬂﬂyeﬁhnkﬂmﬁﬂh&ﬂ%ﬂkﬁtﬁﬂ3,hxﬁmﬂﬁﬁﬁfhyl
r. 1 Vi : t to
o ﬁ l&#ol%;dr% ﬂk{fﬁ? %%e?:ce%sag%n& ial ﬁ&ZQSblylt%%Ingf er '
agentA@uéﬁeﬁéfhﬁr%%ﬁﬂéh%s b@ RREPeThd Agoldyers there may
H&)tn@ﬂﬁbir%cb%pdlqtmm NGk By By @S 1agl bh DY, a
ctl.l On

Py o Sroriaterabr ko SknOTxethlt P8 bhatg copolymer,
ﬂ%&dbdky@thyNNMdﬂnadnyaatéVm&thammylmx&hxjéahuﬂeghmﬁphate

t ted bond (A2- -1
R ol Do A b o by a radical ( )

pol ynési FReCdAlfedFaiel Les i BacarP Feers sédprend,) rathere may

HWYRERXYbne 8RB, ¢RRER) ACRY1A0ABLA L (FRRBNMBEX{AL2-Rid/vinyl
égggg%e copolymer, 2-hydroxyethyl methacrylate/ (meth)acrylic
acid copolymer, and the like.

As a method of synthesizing the polymers obtainable by
radical polymerization using an unsaturated monomer (A2-1-1)
to (A2~-5-1), well—-known radical polymerization methods can be
used.

For example, the polymers are obtainable by carrying out
polymerization at 30 to 150°C in a solvent such as water or an
alcohol seolvent using monomers comprising the monomers (aX-1)
to (aX~5) and optionally the cother radically polymerizable
unsaturated monomer (aZ), and a radical initiator (persulfate,
azobis amidinopropane salt, azobls isobutylonitrile, etc.) in

0.1 to 30% by weight fo the monomers. Where necessary, a chain



S

10

15

20

25

30

35

10 group-containing aromati c nononer (aZ4-1-3) or
unsaturated aromatic hydrocarbon (azZ5-3), and the
like. At this tine, these butadiene, isoprene,
nononers (aZ2-5), (aZ4-1-3) and (az5-3) may be used
al one or two or nore of thempygay be used as a

m xture. Moreover, in addition to these nononers,
anong the other 15 radically polynerizable

t
ARSI S B S 5, o AT
rraybeTb@p@wmerze@lbtahn@h eclazel@tr@@wm gulfonic acid
gggg%q{ygpgﬁgg??:rg%g%gjﬂggg ) gﬁgllﬁa@@lﬂ%ha@}én%oducts
e LYRESS B0 BT S ShPOBRaI A Or T S £rgh the Like
apel ysiineee,. sul fonati on product of an
'SoprEg%{gf; yLeng %Reogwg{ngr%”%a]%§g’ FshUnsgtWr%We%f bond

the soO y i'n wat
(@@HflorRatli) onmcéud@ Eedlynogr sofoltitee npdd hardavs o A2dic2il

pl@ﬁ gme‘i‘i'%%tt'lb'ﬂt &n\éech%?ﬁ 91'5%.'&1@“ rﬂdta!c%_ eﬁfeef %rﬁrlé ) L0 hydroxyl

nor e pre erab y . e Su onatlon
gF&f.UPo costaf niinde # FORGWM 1Ty mocﬂ?é“%d@e?rz “of rs @S ¢
g@@h@h—@b@m@imm@f @dw@ct;;@emoqmsdlz ﬂtagzm -JoRARInsiidrated
In the or e tnhe. C se
S e R T ar & e r B SRR | TS Bife, these
bsul:laﬁiireatel,omsoau:ene,omomcm%‘:ﬁeaaEZt-Eat 6n24-sitIomired (2az5-3)
ge%rs%lﬁoa_'l.é gégﬁg@mbgeetyfrtﬁe%\om%%égd 'sng n{l ture.

ystyrene. onation ratio can be determn
b@»grewequkwdi%tm@@s Lo heasamanemer sretisdy the Other
r%@gl&ralll fyngosdﬁmsfmgbmslﬁﬁ@ﬁ@a@e@@wﬂ@mr@awm H O iene,
and su at ons ul t te a
BB e nroReters ALRET Ehenaranarihr *Leftelr LI w2s-»)
madi ok Cqpabtyintat zed . of Imathent s &85 fsudfcdctrantss either a random

%@%&% d Ip'?{lo&{cg%gé ; 998._.£qy wd. ng to I SO

tain Ie by introducing a

sul fuﬂﬁcsmqltlfl@r@iﬁéﬂﬁﬁﬁsa@(ﬂ Fherpe baeayorARA2-2)2) there may
ﬂe&ﬁéﬂ@l@oﬁeata Ean@oﬁétlﬂmrwaucgr@lgo@ﬁgﬁ F8hag sulfonatlon

SRS it AP GBS oA S ROyt A EHE Like.

pol yrmnsmletvablfahxhe stolalbrladjtgallrpoia)ﬂmf ianait |tdfme like, the

dr t
:! %2?1%%1 ri%ot:l}eéjcu S‘gol )L)iﬁ 1%1 cpa‘t!ajlkli%sjlnrD eé’er
Cfommlé:udtervgedrn@m@e@omﬁ%aﬁe Rﬁeferably 50 to 100 more
preferably 80 to 99. The sulfonation ratio is an index showing

the number of sulfonic acid groups introduced per constitutive
monomer unit in the polymers (A2-1-2). ¥For example, in the case
of a sulfonation product of polystyrene, the sulfonation ratio
of 100% means that one sulfonic acid group is introduced to every
aromatic ring in poclystyrene. The sulfeonation ratio can be
determined by well-known methods, for example, a method

comprisingdetermining the ratio between carbon atoms and sulfur
atoms by ultimate analysis, or a method comprising determining
the amount of bonded sulfuric aclid (guantitation of anionic

surfactants described in JIS K 3362, 1998: corresponding tc IS0
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(E2) aliphatic polyhydric al cohols nentioned bel ow,
(E4) 10 pol ysacchari des and derivatives thereof, (E7)
novol ac resins and (E8) pol yphenols, and the Iike.
The hydroxyl group-containing nononers (aZ2) may be
used alone or two or nore o% them may be used as a
m xture. Moreover, in addit 8n to (aZ2), nononers
anong the other radically 15 polyneri zabl e
unsat urated nononers (aZ) other than (aZ2) may be
ol-ymeri zed. In the case of copolymers, either

str UCtl’héepoQE[mér%aﬁﬂﬁmlﬁﬁ@@'eyﬂ?f intrblaekngoposyIRiric acid

OSSR s SRSELLLS RXaLeS o Lhe, 0O YIRS 1 oy
gpohp-2cinytorioxiyet Ipd 1 ymeetsh) GaA-t€)),, 204 atisal Fidtee of

cel lubgses etivh Golduy 086 o %go"l%é%s“&zrza%

the |i cesterification ratio

iing Lpdest E@éwmrssfdoﬁaalqmle WO @ @@f@laﬁpgmrﬁéaggonﬁnethod
U)é'l@l\@’ @§d£8 é ¥ Jddhtalmjmaj fbnanpdrikhest? )kehlaﬁ ddlecular

|t|on terlflcatl

Jégrs' TRt efoen thkakppthgpndensate of
gﬁDu@ﬂmyﬂaﬂﬂc daiwthetr iof aﬁﬂaﬁ@lsﬁméﬁk&é@@ﬂcb@dow, (E4}
Q§Hgfié%gu%n%Ph%@?%%tz@?% %r%EFaHSFHZ)nOV l?% resins

Uric acid group content er 0
a@@t dififed nuedl et Y2 -and)theg Ol fkre- hydr oxyl group

cont e‘ﬁhe‘ Hy&PngYdf% c&[%ﬁ?@%@n@rﬂ’é&so@giﬂﬁrn%y be used
(A2-2-2-1)" can determ ned according t

aﬁweoszwt%%éﬂ%% e nt el PGy RRtRSE aésﬂ:ﬁlﬁ%&rel n Mgrgover,
iR QLI tanchatre, sadrfdnidies amm@rﬂu@ @’Ollilézen:tamlly

oo dint WAV, B 2 0 Byessench (g1 nay

tw
hmcppdm&mnglaeplhosbhd?ha: ca@edogrcmnphyneirqmleyr&ber structure

JAC O X cds A yrd oef?'dﬁdeoﬂl;'@ép&gééfm? trﬁz%é k?%/%é)éﬁ/'

gr oup- contalnln mer s

As spééi ﬁP@Céﬁam%%m%%e$ H%f ﬁaﬁyﬂ‘é%gm%;&% )2 -ZhefBere may
oeebt DenaBM kQDEdta dompamlyatzehqﬁr@edyse(thyl (meth)acrylate},

LS KLREL, coRBISIEL ool cotauiose,
arite thekelike. _

The sulfuric esterification ratio (mol %) is preferably
50 to 100, more preferably 80 to 99 in view of the solubllity
in water and the like.

In addition, the suifuric esterification ratio (mol %)
can be expressed as a ratio between the hydroxyl group content
(number of moles) of the hydroxyl group-containing polymers
{A2-2-2-~1) and the sulfuric acid group content {number of moles)
of the obtzined polymers {[(A2-2-2).

The hydroxyl group content in the hydroxyl
group~containing polymers (A2-2-2-1) can be determined
according to the hydroxyl value determination method described
in JIS K 0070-1992, and the sulfuric acid greoup centent can be
obtained in the same manner as in the case of the sulfonation

ratio.
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The phosphation ratio (mol % in the polyners
(A2-3-2) is preferably 30 to 100, nore preferably 50
to 90 in view of 10 the solubility in water, and the
like. In addition, the phosphation ratio (nol % can
be expressed as a ratio bet en the hydroxyl group
content (nunber of noles) t he hydroxyl

gr oup- cont ai ni ng pol yners (A2 2-2-1) and the

hosphoric acid gr cont.en nunber of noles) of . .
the OBERITRITSES SOIFEROIE VSRS Celrb%@s%%%%mc acid

gaoug @yqupoaqmbente@ttiha cmaamﬂ@n:mmiunnr@ho@éaaaea)of the

can cal ra carbhon, at d,.
BeBRar SLSUbaLE; BoRrkal bo bussyoatbon, ot omg A i

t he bho@%@i@sﬁ@a&wkﬂﬁ @lfnéhlemlmee@tﬂér?: -2), there may

bgqr{g%ﬁﬁtcﬁ{e?d Qtndis ta%resofgglwgnh%%x%@ﬁgq estrgr}gzrylate},

i esters are contal ned he nole ratj o tween

at PleC FmdES tr C(ellr)luéﬁéedl%g‘tﬂéy (5 lr‘él‘-}‘i)‘-’rft‘i:toér hyl % lulose,
ahd 50k (3@et.0 95), nore preferably (10 to 30)/(70 to

90). . This, nol atio_can b nlne usi the Al
Tt egFAF ParpbiaFIohTpsRnR BETIRL b Thea EAdSs (m2-3-2)
isbpardalshe lyy 3ontoodo n!goaeppusﬁhoabéyaéodtOgaaupn byiew of

tﬁep 5&%5& Hloaagé%.45%@|ﬂggtggk@hosphonatlon

pro ucts o ol'ymers havi ng an unsat urated bond

(A2- 1Ipapditgpdl, the phog@hats dpeet e dmexapfres bgfexpressed
akh® REINTBESweAR- h@ hydres: fj&bu 3@015’@@11?: (number of moles)

h h t aﬂ-t
odmaEReP R RES YL TRE BROSBRAATTO0 Shagh “tro ﬂ%‘? Athend the
pholspimers o #21 d-gjours cpneketabhymbOr tof ®#00¢s horethe obtained
pB&?&%&%blﬁgsg 19 . 99 in view of the solubility in
er

and the 1'i'’ke. -1 n addition, the phosphonation
rati oThe niwsnmxsﬁ@mmggm%cméeﬁﬁ fhepbtained polymers

nl@a%pb;qnbana@é (Eaglr&im:éd‘b'yoﬁuﬁﬁgl@%e&% |cta%|o‘t‘1€a8§ms and

Flgggaﬁrré%gg Ogirs %Jypﬁ)gl%}%gﬁ%—; %]A»f‘i%&%o%u Lor ddl%lon, the

pholsydiayeants I:Iehebplacbspl‘immy |W1@1theroncafoéldlfﬁ>/bmartslesters ]
Wthlg:%trbggﬁ i ose@q:oer}:lscaﬂal %{)%Ps as‘t:eI BEHQEQHﬁSQ 151‘9 {nole ratio

ar ona ing N osbhona
{ el i) obstwaﬁnbbhaén@rcrﬁwé@r anM/emd Idﬁ@ﬁrtelfet Abdss rifpferably

(& wBt B@@'/Q@@DEbSBB ﬁskéfﬁkEEBQabw rabi gobgt Yeeme to 90) .
T(}:l?.rsbrcr)tglgt J(:)gglgncan boesp eqc:reursmla}{egsum_ng the integral ratioc of
*1P-NMR.

The polymers obtainable by introducing a phosphonic acid
group by a polymer reaction (A2-4-2) include phosphonation
products of polymers having an unsaturated bond (A2-1-2-1), and
the like.

As specific examples of the polymers (A2-4-2), there may
bementionedphosphonationproductscfpolystyrene, andthelike.

The phosphonation ratio (mol %) in the polymers (A2-4-2)
is preferably 50 To 100, more preferably 80 to 99 in view of
the solubility in water, and the like.

In addition, the phosphonaticn ratio is an index showing

the number of phosphonic acid groups introduced per constitutive
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by ultimte analysis, and the |ike can be used. The
pol ynmers obtai nabl e by introducing a carboxyl group
by a pol yner reaction (A2-5-2) include

car boxynet hyl ati on 10 products of the hydroxyl
group-contai ning polymers (A2;2-2-1), and the I|ike.
As specific exanples of the polyners (A2-5-2), there
may be mentioned a carboxynet hyl ati on product of
mgag%{géy?%fng)ﬁgﬁq?ékééggtrgéFczr-y«i—aé )e} " For example, in the case
o@aabpmﬁph@yéﬁebhyﬁaﬁ@dmm ose polystyrene, the phosphonation

régr bggéﬁ@ %e}{u{%ﬁ%‘g Léj%é)?) sp%(]) C‘Ih ?g.r!ig;“afou]f-) ﬁs introduced
tohotery hydmexyk rgxrmjpn@mﬂtsmﬁywm he Tos! phesghonation ratio
cgﬁzoﬁ?dé):e!rﬁlﬂga Qh.! Fﬁgwfx%el&%dﬁoéﬁdparﬁ&?ﬁ@@gﬁbnﬁp@151ng

InVIeWO eso in water
deitRamipAngddre reit i oUpet e b oA nh?FfaRﬁ? GG BRPEPpRBES atoms

¥ u@%&m@%te %ﬁ&@%&%d &&da that llQ.kiE?d&ﬁﬂbef} hﬁ;d@/dr oxy|
group_cont e t.he r 0X
O TR Bl G T TRt T iU g &Y Eboxyl group
bqaabpmywm@mouaa@mntentAaﬁ@wﬁérMMCMuﬂ&xganﬁoxﬂM£thylatlon

0
p%%ntent can§fpg%%?§% %éﬁmgkcor Eh%uﬁ?%ﬂ??éhg%%d@@ ¢m2-h)
angl tdedetiden nati on net hod descrlbed in JIS K

OO|70 4992 eEQfl&@Eﬂiﬁil@o@f tﬁgrﬁcﬁ.ﬁﬁtéﬂé’]qzﬂh%t 2), there may
ol yners co si.n ai nin :
BSo PR %l%gagkw%hﬁ%& RECTHS: £2-1) by

pbh@{&&quhmﬂyﬁﬁhykmMaﬁhbaatymatﬁétmmthﬁxymeuﬁyﬂcellulose,

case of th 0l ( )

ArRse AR s S eha S B Gyoses
am@nhﬁthkﬁacontalnlng aromatic nnnoners (aZ4 1-3) or- -
unsat ghat ed-n 30, RERLd €1 bty %Q%r ac%ia?c)weaf@ the whole
wher e necessary, other 29 rad |c rizabl e
YRR a BE@ URORBIEFE E (L)t he, e LT 3%? 3e Ay oatPreferably

Melb- knownmsuk f onatéoabl gaxt iton,7Carid thewl bKetheasplubility
.be used. For t e Hjonatlon reacti on net hod, for

T ARSE £7% Sl,ﬁfo At7 on product can be obtai ned by

char gilngaddigacni othe carboxymethylation ratio (mol %) can be

expressed as a ratio between the hydroxyl group content (number
of moles) of the hydroxyl group-containing polymers (A2-2-2-1)
and the carboxyl group content (number of moles} of the obtained
polymers (A2-5-2).

The carboxyl group content can be determined according
to the acid value determination method described in JIS K
0070-1992.

For the method of synthesizing the polymers (A2-1-2), a
method comprising obtaining polymers having an unsaturated bond
(A2-1-2-1) by the same radical polymerization methed as in the
case of the polymers (A2¥l—1) to (R2-5-1) using the hydroxyl
group-containing arcmatic monomers {(aZ2-5), amino
group-containing arcmatic monomers (aZ4-1-3) or unsaturated

aromatic hydrocarbons (aZ5-3), and where necessary, other
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solvent (e.g. a solvent which is inactive to

sul fonation such as 1, 2-dichl oroethane, nethyl ene
di chl oride, ethyl chloride, carbon tetrachloride,

1, 1- di chl or oet hane,

1,1, 2,3-tetrachl or oet hane, chloroforn1and et hyl ene
d|bron1de) 10 a sulfonat|oﬁ agent (e. g. anhydrous
sul fate, chlorosulfonic acid, etc.), reacting the
m xture at 0 to 50C, and wher e necessary filtrating

raed CH1S HOligUTizatie SBISATHE 2R Revdlesoiag) , and then

dadtd @nPbutse 10f- khensyhf epak9Bnagendt &dn t Bh8 tid®ike, can
|s§§ﬁxéerably 0.5 to 3, nore preferably 1 to 2.5

n the nunber of noles 15 of the hydroxyl
group{bmntﬁemaujﬁmnxnﬂdn:nanurmmmxmﬁZﬂxﬁ)foﬁﬂéxampie, a

uns ur g{a} alpg:rggfla I C &hyﬁocar ons %4%1';[ 13(3]1:%5'; ? reEfCtlon

g%pnt vei-ght 3 opluset ogfhide isolivamtiive gGouall jonatibon such

201, @L%E%hngbeﬁ%dﬂ% 2%e%%b@%b%edﬁehﬁe§19@|yg@ﬁYl chloride,
material s, hough depénds, 20 on th l ecu

SRR S %ﬁﬁhﬁﬁﬁﬂ%ﬁnw et S Gt RLOFHRARSR f act ant  of
1t,he preserddneitd orhdrey, deldiree6thyndaiaileet dybromide),

SR Lo BT e fonic i
dthe ) belkewtient tbredinkter-sbl Uble S96ICvennd(Phere ndeessary
fﬁh | WTIRYS 2P 30 ‘Hdw_éjcaiﬁﬂr% d9e {8204 PRenPeUIRA 112G (mole

e mX an en

ture, eére necessary separ at i .ng
Radtiet) Bf USteCsdnreRtl fpRabyoriaaant Rbrrhisy time is preferably

wisteiol b Atrde gt eAHedeilh 110 10bb al 16 s cdiedhrdthd 2@ehedl bf moles
t he cases of_ usin

TAdTE Iy e B A 5] bl YU (Actan S Anp22-S)
Ul namerTS URAZ:G ) iratres ad mond thiec BO1cwemes . d%ﬂflﬁﬁ and

#Q%aoéeéyﬂd?ﬁaﬁ&fé %&ﬁc%dﬂ@rﬁaéﬁ# Z%I"}hea Jegen 8

conpri sing ric esterification o

@W cOft HSE ﬁ’é Foiey FeAyepA2is. usuplpy hefe- %%ovmreferably
Subf tini €1 astws idd %ﬁb' @l éﬁtMé&hriﬁK%}'ﬂiﬂHdﬁ%h Q@ndepends

be ysed. .35 t he sul ication_rea

For e dimiat Gy e i %S% RS ST EER b1 g

a readhboeusﬁbmﬁaht(efgtheaﬁrqﬂﬁnﬁ(1dm¢dﬁn¢armagsbeuihrectly
|0

B Bl AR S HEL OEen -8 ﬁven?‘inaexenpﬁa paRgund (@),

g atq’ﬂeacalfo\ﬁ@ls{mf@haqﬁ ofBX e@ét@ o¥pletkon ofhnB) in the

below-mentioned water-soluble solvent (D) to the polymer

solution after the reaction, neutralizing the mixture, and then
wherenecessary separatingwater or the solvent (D) by filtration
or distiliation in order to obtain the neutralized =salt {ARZ},
(hereinafter, the casesof using the polymers (A2-2-2), polymers
(A2-3-2), polymers (A2-4-2), and polymers (A2-5-2) are also the
same) .

As the method of synthesizing the polymers (A2-2-2), a
method comprising sulfuric esterification of hydroxyl
group-containing polymers (A2-2-2-1) by well-known sulfuric
esterification reacticn, and the like, can be used.

As the sulfuric esterification reaction, for example,
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5 sulfuric esterification agents (V1) to (V4) can be
used. For exanple, there may be nentioned a nethod
-conprising using (V1) <chlorosulfonic acid, a nethod
conpri sing using (V2) sulfan a method conprising
using (V3) sulfamc acid, gﬁthod conprising using
(V4) sulfuric acid, andthe [ In addition, (V2)
sulfan 10 is usuaIIy used after dilution to about 1
tq .30% by vol une dry nitr etc. The reaction

AR BYBOCS BORy 5 SE5Y FAERTpRet 8P aBLgR 1B LBoRT (e-a.
AAGHaR il e yeRses Mor(dVigudndy Whhexark dmd tdyec ets®sane,
ag@niaglﬁ%é%r%\l%tqb&;z | Ssclum) l ! ¥?§8?}18 1?%& gé?ﬁfr ablé{lvents '
exgnfnlriifd otb igsttdre fapate oaula’@:em@qrs reatfiekabl y@te o, and
llﬂﬂrﬁ: RL %f %rlzfqlc%it]lo% a%%n%s 9@2%0(\4 hemkensel, ror

es of roxyl groups dr ox
e@ﬁ%%oﬁhﬁ?ﬁlfhgyﬁlﬂ Wat@ (1&21 2 H.Eet1§°d RSB SHachBaLng (V1)

A1 o Negrzidadie pohyAR6E &aﬁé’pﬁrs?ﬁng aisifef hed) sulfan, a

S GRERE T AL 2, By it oA SRS pAAC A, Comprising

u&ﬁmg(%mzsmﬂfﬂh&q%nﬁﬂnanmah&ﬁlka tH@ledéetmbntHWZ)sulfan

%osp r}iy( feed g[)fte?nglkpglﬁh K81 aik 3Le 580 é? EH8une by

atron reactli on nown net S conpri %
7§ trResphatdtoh ageat 5epphoSPphEPTBeBRFHAR 48, uspslly 0 to

m@OEE{é?%%%m%:lagﬁbdﬁo @l;tel(il ga?%aaabss usedivilhiasid (v2), and
|
R Rt akeatm Lofbreau Hlont e e Y o foa s e ppe feranly

&udle as04cet oDhérleéecl 1{mo Tk aeanisy) cimumﬁhpdrbhasansulfurlc
A [.fo | .
LTRGBS 2% G B 1.
1310 2. éabmsgnl pan‘gbeawmbeae%rml% afh&ygrespHagiredrs in the

nt D1 M§ Usth 1 Yne 39 tz@ziﬁﬂﬁlg

preferab to 50C._ The 1 evel a
of theé spﬁi@pﬁlatﬂm 5 eﬁﬁ»’nt&eﬁﬁéfl&aaﬁhﬁ BoAvRbS 3%, o
}m}ﬁbsdégc&fn&}f@mm@ @ sphdt donhen phos@hal egnowpestetaining

| e | e
AG PR (33-3-2500 £OTRONSTl o B LSoBLEL SR LYot in ehe
THIES tan e @@ednasth& PRSI @6m§bﬁenp,ly@$r8bé§8d20ﬁ t hend the

pﬂ&peng{ es-@f hydroxyl groups in the polyners
(A2-"2- ) As the net hod of synthesizing the
pol yné%rss t(lygngpoap aatlon reaction, well- known methods

comprising using phosphation agents (phosphorus oxyhalide,
diphosphorus pentaoxide, etc.) can be used. This phosphation
reaction can be carried out under nitrogen atmosphere without
solwvent, but a solvent such as acetonitrile, 1,4-dloxane,
tetrahydrofuran, dimethylformamide (DMF), dimethylsulfoxide
{DMSQ), carbon tetrachloride and chloroform may be used. The
reaction temperature depends on the phosphationagent tecbe used,
but usually -30 to 150°C, preferably 20 to 50°C. The level (mcle
ratic) of use of the phosphation agent is preferably 0.8 to 1.5,
more preferably 0.95 to 1.1 when phosphate monoester is used
as amain ccmponent, andispreferablyl.7tec 2.5, morepreferably

1.8 to 2.2 when phosphate diester is used as a main compenent,
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met hod conpri sing phosphonati on of polynmers having an
5 unsaturated bond (A2-1-2-1) by well-known
phosphonation reaction, inthe sanenanner as in the
case of the polyners (A2-1-2), and the |Iike, can be
used. As the phosphonation r%ﬁptlon nmet hod,

wel | - known nethods can be uséd. For exanple t here
may be nentioned (P1) a nethod 10 conpri sing

reacting | ymer th chl oronet hyl ether

B o 2P B MO SRy UF U BRI, EROBPE i The polymers

(}m—rmd;mlhg a halonmethyl group into the aromatic

ring, S I i chl ari n ro

al um A PR B S bR At el o R e g4 @
s 0P IeR Bk Jdmg r@@@smoaahy@nooﬁsp@lmamu baving an

@{@aw@at ﬁ?ﬂPiisiﬂgbi}eﬁéﬂnﬁnwﬁ ﬁ%é’?ﬁéﬁawon

ding phosphorus trichloride and drous a
Wﬁ%‘ﬂ%f in mer%%rm%@n%r Eﬁdsrb‘Fﬁ%F%Sﬁé’lfd:hger%bWFWffo (A2-1-2),
die eHONBikE, réag, b@ndsedben oxidi zing the phosphinic

cctd PR BILLLE, 261950 0, DIOSPNINLE BEl Horione
d800e peetfler abby %@Hmew@ﬁ:er?éhaajf émeme(mmbeedat?b) a method
&gmﬂx_sf"sﬂflg the P‘ géﬁdl%é’zgse%tltﬁls Igfﬁﬁﬁ@l}zl %’0 er, etc.

nore prefe 1to bas on t
%ﬁ qﬁﬁ @§e@ﬁnﬁﬁe0ﬁyﬂ?BX§F°U§r%&&ﬂ%ﬁﬁﬁfﬁh%QR}dﬁwaﬁﬁﬁﬁ@dﬂClng a

HONSNEE 8y ] af2o®p , ihHE aReNQr8hatPcCODH] naasua@r OﬁH&Sﬁhorus
at ur ated aronnt

R A e s A Tt R R B b B Ly e further
irver phhyirey s EAR-<phdnicaachet bodupdnprd siydgolysis reaction,

n |
po yrrerﬁi%étg{dz&l}) q%ﬂy%rﬁg(%r?oamcﬁl%?grt%% %gl&hgggt bg adding
e ORUS | W-‘t%}él@?éh@e neRd e NAKAIaUE hal waseum ocltaiorh@e ; :
ﬂ@iffé@ﬁ@lﬁcﬁ% phdsphandctheid |g|§:%up0§zﬁ‘tcp%hlé3§§|®m£§1<t: herng, and
ﬁirbox | a &E& ction nethod, qgre X
“’rﬂ% 4zipgt %‘bﬂ‘ 11T %@Fﬁ&&% EPhGT cacidtoobtain
piam;blmmimtacrmtcjnemgml yrmyes nead&eanpltem@e@etuﬁ:eazs usually
Su a ,
f@ J‘ i oa’c % t| CQ:XC%/ ﬁf@“c %‘He ie%‘ggsw%le ratio}

m)noc (‘pot'assi um
m@mpéethetmhqspmmaweamtés@apyeéescb&m@ 5 to 3, more

diofdbener v at e0)2 352ba.‘é@gle<5n Rirtd Q%eﬁté@%ﬁ%rse@f ac'?x% hydroxyl
the |ike.” The, reacti on nperature i s usual

SO~ Rt 2 2bRY 2BOTRE 37‘6(?“°n°mers (a22-5}, t%e ant o

group-containing aromatic monomers (aZ4-1-2), and the
unsaturated aromatic hydrocarbons {(aZ5-3).

As the method of synthesizing the polymers (A2-5-2), a
method coinprising carboxymethylation of hydroxyl
group-containing polymers (A2-2-2-1) by well-known
carboxymethylation reaction, in the same manner as in the case
of the polymers (A2-2-2), and the like, can be used.

As the carboxymethylation reaction method, there may be
menticned, for example, a method comprising dechlorinating the
polymers in the presence of a monchalogenated lower carboxylate
such as sodium monochloroacetate, caustic alkali (pctassium

hydroxide, etc.), and where necessary a solvent (toluene, etc.)
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As the sul fonic acid group-containing aromatic
conpounds (aY-i) to be used in synthesizing the
polynmers (A2-1-3), there 5 maybe nentioned
aryl sul fonic acids (benzenesulfonic acid, etc.),
al kyl (carbon atons 1 to 24),arylsul fonic acids
(tol uenesul fonic acid, dodecCyl benzenesul fonic acid,
nnnobutylbiphenylsulfonic acid, etc.), polycyclic
aromatic sul fonic acjds t hal ene_ sul fonic ac
uBdeRr BEERRISHI %ﬁpépB@F&r R IE} %}‘?ngrﬁllﬁehal pasts ieacjﬂén
téﬂbéﬁﬁtﬁréchg ubydnoxyant hpagené Cs ulfrerfiecraadivd 40 to 70°C.

b
ool y BRI BRbRAEES At Shpr Sefie P LA EL: compounas
(a¥els o e 24pdnibphrdirers uld dliscradyders (AZ-1-3), there
mgggatSuc%x{‘t?f)ﬁé@gﬂ}ﬁsﬁgkgﬂ@b%cﬁﬁsd(bgﬁ némf@@maahd etc.

oni acl |sopropy napj ht hal ene sul fonic
kvl { ARRATRBAEAA ehe4) BF BhAY ot ardds (toluenssulfonic

a@@fﬁ%/'d@@@éﬁﬁ{)j@tﬂ@eﬁ@bu?ﬁbﬁﬁt@ﬁaclﬂld &wn%dkﬁﬁ@hlﬁl@mﬁ[lsulfonlc
Su on Cl el Co na enes oni c
2302, ) el hyPShT T SLbie: SO b e ¢ oo ftf tnaphtnalene

shaﬁbnhanhb&dceaathsabbaﬁlﬁwiﬁqmlaﬂ&mwylénkhkanem@hthalene
s'alfﬂhpom Caéﬂid hﬁ% % Fﬁ?%l:enéu%qﬁ?f 1@Cégf’d(wa, alkyl

acrd enyl p eno 20 nonosul fonic
é@KbOWﬁWRMWﬂﬁheﬂﬁppﬁé 6F1§P§mﬁﬁﬁﬁ2§¥ﬁﬁ¥Fa@P@aylc531fonlc

a@lllﬂ)él {égﬁyp%@ém akon® 240 @hﬁnﬁ:apﬁfﬁhgaQ@h@ @@l fisnic acids
res ni ¢ acj , 1on eno on

(@P&M§Pﬁﬁ§ﬁ&@ oG %ma%?%ﬁ %é{ GARHEp31ehe sul fonic

aatidnos sbbenipy Laeipths Wadmind mmlﬁnﬂﬁanualdunbhtyﬂnagnthalene

sul.%g:nricsu' f%m %c%g)lgl)%p(hﬂ é}leSl'ng g,;Sld‘del fied

i s G onic aci group cont ai nin
laamém@@tha\hemgaswfgltha@%%g ehepaiiirerbhpéare sulfonic

a@?.'dd' e€LCy ) me@Adfietd ke @@%ﬂl@ﬁ@ld' rT_La\'iiI%Wanthracene

he readheS|on prevention abilit
g pBiretcato o HTY (LA ReaC o e ME T G 4150 Stc-), phenol
salYosulcf aauasa¢pﬁsnomobumychuc atbﬂatm@ncs}mhifphlpﬁlenylphenol
aci ds

m8810)§ &;_gfaon&)éaa}c:]{ ah?.%ﬂt ﬁl’{én:l’(lg)%eé@l dfé‘lpf’]tféltu% ggld, etc.

sm
apgfler(ced bare adt@d@cyﬂl Ben Zee Rt ronk CSla]eﬁQﬁlC ac1ds (cresol

sﬂa%h'?@ %‘E@.dsmnfo‘?g/l l'%ﬂdi @QL@I{@ hyd napht had A% henol

sul fonic acid t he phosphonic acid . _ :
S§EQFCoCdichi BF Car omdtF FAEEEC IMRATHS TVE AP pgniline
suSEdnli syndhesizingltihe iposynesni CA2idds3) lignin sulfonate,

modified Yignin sulfonic acid), sulfonic acid group-containing
compounds havinga triazine ring (melamine sulfonicacid, etc.),
and the like.

Among these, in view of the readhesion prevention ability
and the like, preferred are alkyl (carbon atoms 1 to 24)
arylsulfonic acids, polycyclic aromatic sulfonic acids, alkyl
(carbon atoms 1 to 24) -substituted polycyclic aromatic sulfonic
acids, and more preferred are dodecylbenzenesulfonic acid,
naphthalene sulfonic acid and dimethylnaphthalene sulfonic
acid.

As the phosphonic acid group-contalning aromatic
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there may be nentioned aryl phosphoni c acids

(benzenephosphonic acid, etc.), alkyl (carbon atons

i to 24) aryl phosphonic acids (toluenephosphonic

aci d, dodecyl benzenephosphonic acid, 5

nonobut yl bi phenyl phosphoni c %Id etc.), polycyclic

aromati c. phosphoni ¢ aci ds %naphthalene phosphoni c

acid, anthracene phosphonic acid, hydroxynapht hal ene
osphoni ¢ aci d,  hydrox ant hr acene phosphoni c aci d,

%}ntpca%ndaq ﬁiﬂf «% bgpgb%ugggﬁgl synthe51z:Png tPle polymers (A2-4-3),

meﬂmaymmehutedpw AYObh EsEi OBt aepes phomnt: Ena@shélSphonic

al kyl 1 2
RS0 SEr R HET T B Hat ehe Shlo8 SHORESREPRLC acids
Hiqiexdxyamsqﬂnmaimac:p:hosqtﬂr&wmclmmneph%phonlc acid,

6ﬁ?§%ﬁ§§#q?ﬁgéyaéﬁgi)onlc aC|§ia%E%' » polycyclic aromatic

BAGTHshtafel EhePHodpHemt ene aﬁ%ﬁp@%b%ya%mmwﬁ@cene
;pms;pmﬁcp asidl, @@raxydépm&yé@tm S c aCJ.d

}glcgrs hom aag%eg??ep%‘ﬁgﬁk'ﬁg%@r ggggd gfgt?i)o %&12Farbon atoms

1p1h©§}éhOBubsa(lltd$e(im'cénﬂiycplfmahomatlaphdsphonlc acids {alkyl

Q{%‘Sﬂ%f p%t?r%%“’ﬁheno{?‘idl “ﬁ%@ﬁﬁ%ﬁ“’%@% Penie a6

Omrﬁﬁl%o@mmzlwhj@halene

dH. nwwhpmics@ﬁﬂc&b &MF&Q& HE& acid,
ei.cos | phenol hos hon| et aromatic
b&’%y ne Bho ?% CRCH nephosphonlc

aeii(d ) eimyﬂrmﬁﬂﬂémle%[m@ldimﬂnd: nafyi@w @tfcth,e

ve I| 2 n |
pre erretgﬂ: ee%a gthﬁggg ongé( % % j} S’ ji)hracehe phosphonic
%pmémm@fdtﬁaﬁermlgkwn@nm ombidc phosphaptienol

pﬁ‘ﬁﬂs@:l—ﬁlﬁﬁc aldods (GHIM asBpHond & 243 rgubsti tut ed

cyclic aramatic . phosphoni ¢ acjd, and nore
“B?’é%’é{tryel@ IRissy IR RR R oA S % d

dunﬂﬁ ﬁ?ﬂﬁfﬁnoni ﬁﬁﬁﬁhéﬁN&:&ﬂéld, etc.), alkyl (carbon
en nc_ae
G0 TR L eoe ol e ned 5 e B i

nﬁﬂmiphquhﬂﬂhﬂﬁphqq}qtﬁ;#ﬁﬂ)&Eﬂ@ﬁﬁﬂﬁhéﬂég phdwplonic acid,
dRRY Jhes FeRl { PRS 1 ALBhGREBEX Y 4 &1 &S Qﬁlwﬁe@o%p%nqc acid,

hydroxyben20|c acid, isophthalic acid, et
A yey@it H% driditati ¢ carboxylic acids (naphthal ene
car boayloing €litésle, 34 view of the readhesion prevention ability

and the like, preferred are alkyl (carbon atoms 1 to 24)
arylphosphonic acid, polycyclic éromatic phosphonic acid and
alkyl (carbon atoms 1 to 24)-substituted polycyclic aromatic
phosphonic acid, and more preferred are
dodecylbenzenephosphonic acid, naphthalene phosphonic acid and
dimethylnaphthalene phosphonic acid.

As the carboxyl group-containing arcmatic compounds
(a¥-5) to be used in synthesizing the polymers (22-5-3), there
may be mentioned aryl carboxylic acids (benzoic acid,
hydroxybenzoic acid, isophthalic acid, etc.), polvcyclic

aromatic carboxylic acids (naphthalene carboxylic acid,
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napht hal ene di carboxylic acid, 4,5- phenanthrene

di carboxylic acid, anthracene carboxylic acid,

oxynaphthoic acid, etc.), and the like. Anmong these,

in view of polycondensation property, benzoic 5 acid

and hydroxybenzoic acid are %referred O her than the

sul foni c acid group-cont ai ni é aromati ¢ conpounds

(aY-1), phosphonic aci d ‘group- contalnlng aromatic

conmpounds (aY-4), and carboxyl -cont ai ni ng
1@ﬂ%éhﬁé@h@§¥@a¢-e§ldtrfe oP RBABLRASDE-G)carboxylic

A2 4a§’&h§e§]@'ezﬁ@2:a§b@xﬂl@.d@&1&9@ﬁr nS@htMdfl€acid, etc.), and

E %ﬁﬁ ry, other aromatic conpounds (a0, urea, and
as a constitutent conponent. As the other

arona@mmn@dﬂpnundsn@wawofbeﬁgcnayeheatmenpnmpeity,benzoic
Y. 0 e al kyl

e T L e Tl ene

(car b@rth@troﬁhamstbﬁ ﬁﬁéfanwl agmu%roupr@oeb;lmng aromatic

&J&@Mndecr(easﬁoj had e eyrodhl édrﬂ@al tdeomatic

like. speC|f|c Igﬁggi S of thelgﬁgyners A2-1- %m

"c‘%ﬁ‘&%ﬂélqﬁ%r‘y & Tentd that LU oMY R gratic

dJomprairdehy de- eomdiame@beymerret b naphi hajzenel sl &adi (A2-5-3)

Itgalc}{: ?:8]: rrr{%led exln}%(g%e Cxi? 3 %Q§§£§ b n(%t%e@ %?to%'tﬁ%DQEHSOSHSS (a0)

cacrd rornma ensat é
wstay| rapghttied enid<s 4 S ml@mtwmmmlmmnt
Condeﬁ%att% JAapht hal ene |éc9ﬁ:5cﬁ1nds {a0), there may be
aC|d neth naphthalene fornal hyd condensat e,

RGN &L KYL benzene (carbon atoms of the alkyl
qu :0qt ybﬂeﬁh{ hed sien 4 D@ dﬂh%dfne@mﬁmaehe, (28rbon atoms
thal ene,s oniLCc ac ar
ﬁ*a% R S e A R AL chRRgR, S/ ey naphtnalene,

anﬂkiHHeSﬂkbmﬁenﬁxkeaC|d f or mal dehyde condensat e,

ant hr %%egg ‘%ﬁie”&? i? Jprtgl%hﬂgb%qgrgoms-@ there may

mel a condensa
Qﬂw¢¢ﬁeo%%¢ﬁéﬁgﬁgkﬁkﬁ%méﬁéﬁoﬂéFﬁﬁﬂ@éﬁﬁﬂ?%ﬁ?hydeCondensater

it hAhd heal fdeeic Aécﬁcﬁieﬁcbfmé?l@é(kaf@e eSodetfigte,

IE%AZ%&E BT AR 1 BT h oL ki peratansate,

Gﬂﬂﬂ%daphﬂﬁdﬁﬂﬁﬂmﬁmﬁi@mhwnaClécf@kmaﬁdﬁhymmyd@ndensate,

%grnalgq% égggﬁ%gﬁggﬁgg%gﬁéan racenegp %% %ﬁﬁ%ldehyde
QﬁﬂQﬁﬁ%ﬁﬁﬁm dqeEnidh R gonic

acid-octylnaphthalene- formaldehyde condensate,
hydroxynaphthalene sulfonic acid formaldehyde condensate,
hydroxynaphthalene sulfonic acid-cresclsulfonic
acid-formaldehyde condensate, anthracene sulfonic acid
formaldehyde condensate, melamine sulfonic acid formaldehyde
condensate, aniline sulfonic acid-phencl-formaldehyde
condensate, and the like.

As specific examples of the poclymers (A2-4-3), there may
be mentioned a naphthalene phosphonic acid formaldehyde
condensate, methylnaphthalene phosphonic acid formaldehyde
condensate, dimethylnaphthalene phosphonic acid formaldehyde

condensate, anthracene phosphonic acid formaldehyde condensate,
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35 aniline phosphonic acid-phenol -fornal dehyde
condensate, and the like. As specific exanples of
the polynmers (A2-5-3), there may be nentioned a
benzoi ¢ acid formal dehyde condensate, benzoic 5

aci d- phenol - f or mal dehyde conﬁgnsate, and the |ike.
Asanet hodof synt hesi zi ngt hepol'yners (A2-1-3), (A2-4-3)
and (A2-5-3),well-known methods canbe used. For

Y

tm&nna&nd (aY-1), phosphonic acid 10 group- contalnlng

g: gg %ﬁ%gg%%{%%s Ve gﬁggp%(%ﬁn%&%&tf%mﬁ' mcﬂgre may
b@om@@n@@e@a@) bengpég aﬂadaﬁoa@aad%mewmd%@wtef benzoic
a%lﬁﬂbﬁn@@ﬂmal@ﬂ}d@%%% eér?d )tl'?é Bike.

cat al into a reactor, droppi '

ol it PTR B CAAE0s SIASREISH ATl HHBRLYREES ETok Ty 116:2-4-3)

a\tﬁi @m sxq:&l)e,oueuelkubwﬁmeaiho?tﬂs tan BeG surtler FSﬁ:‘Idxralmj:g)e there
nd after .t

I's r t
TP AR Brt el SR on Tor 5 PoP AT 0P Sgpde 2ctd
gr@oipﬂmgznﬂwn‘emmra,rqma‘qﬂs: pzmm@uedt ba'ifrell}t,r Ahgsohpnic acid

&—Qfor?éallrﬁfng S St G %1%(9}[19&‘ Psay-PhOSphon 96 d

ps or carboxyl groups

3 remat 4§ goppeuny (§ Y1) - andoptionallyother
dbnt;fcﬁﬁﬁ;ns ¢Q0} aivddrdahasdc eerpotngs§B)c ta@layr&hesy 2@ alkali

o N EBE A e Hbik Pl 7 gt AL (ARD)" TAP FEE’FI'yd”ppmg

anfdﬁmakmmndewhaonmhanthehpmed@mﬁwmndsd(aﬁpuate asgd, 373 by

elcg %uf%ixlsgsgihﬁgﬂvaﬁ%éac% %@ g)\SI?OYGi tq}rél%Y 5kor 1 to
%r@ﬂb‘?sabl%nq e iteoghy 1(939‘:%-6’:311}9 Th%r!@llfu @f%rl&bqiﬁg/r reflux
dokiitt ) rdr (PGo t30 mur@aézw c:@d;@ﬂﬂg preferably (30

to 85 70 to 15 50, to 80)/ (50 t
b0y M atig ik hseaosehbThele TR bt o art orall of
Sz \icelis kel éa?{d@roﬁiﬂs LOphbpairhbhianalol @ garpupsYe il carba¥yd)groups

lq{tlgéﬂgoﬁ e a‘éat}aﬁfI ?dpr in‘xgo?)b%% (a(Yl 5{%19@A£@§o%&?ié?ntaining

nore pre arti
qﬁsgf@wbmur(i@@ Bé) %yrw]@e%z%)lelvowr@r@?eﬂabﬁ ye (A2-4-3)
4rkf (tpgzﬁil)iw(ér{cp 200 MIreovein (RY-ddutf@Middd, salt (AB2)

aY-5 (a may be used as
irec ly at the same time.

gro

When other compounds {a0) are used, themecle ratio between
{aY-1), (aY-4) or (aY-5) and (a0) { (a¥-1), (a¥-4) or (a¥-5)/(a0)}
is preferably (1 tc 99)/(99 to 1), more preferably (10 to 90) /(90
to 10), particularly preferably (30 to 85)/(70 to 15), most
preferably (50 to 80)/(50 fto 20).

When urea is used, the mole ratio between (a¥-1), {a¥-4)

r (a¥-5) and urea {{a¥-1), {(a¥-4) or (a¥-5)/urea} is preferably
{1 to 99)}/(99 to 1), more preferably (10 to 90)/(90 to 10},
particularly preferably (30 to 85)/(70 to 15), most preferably
{50 to 80)/{50 to 20).

Moreover, (aY¥Y-1l), {a¥-4), {(a¥-5) or (aQ) may be used as

a mixture of two or more species.
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35 a mxture of two or nore species. 36 The pKa of
the polyners (A2) is preferably not nore than 8.0,
and in view of lowering the zeta potential, and the
like, it is nore preferably not nore than 7.0,
particularly preferably notsgore than 5.5, nost
preferably not nore than 3.0. The pKa 5 can be
deternmi ned by the above nmenti oned nmet hod. The wei ght

avera r after
abbr e\ql':%gt %% W%N) oef lpﬁ é r(ﬁ 22.3.8 preferably not more than
8i@prehdra@hy&ﬂ@mdB@OWGGGDQ hoeez prefrertanti a600ahd the like,

14004 %Q’e a%% E’% tﬁﬁnﬁf@ rablyy 1g Oggrtﬁgu§%r9 %831"3 ferably

nost prefer to 40,000 1n view o
np@a@ﬁé§|5haﬁr%v§wWWQﬁ$ QﬁﬁﬁﬁﬁﬁlebRPFdﬂﬁﬁ%ﬁﬁﬁvy3 And The pKa

clalte Jei @termeleabw Wl o Rvelage JHdead Bogel ght

is a Iue termned b el erneatl

et o e e hel St dbemsepaditer
aﬁWSammatydmﬁyetmﬁuhmp@kmneraﬂzalspfef@ﬂﬁbly300t08oo 000,

4 f

b e e B BTSRRI et d el REREFEp1Y 1, 000
tes@@e OMfX@O%mﬁ%iﬁnﬂhédf Ry Olfﬁ%oﬁrp @ﬂ:p(ﬁ}%tﬂowlew of the
réel@eisaon ?E)@@krtaﬁ%&%ﬁt éE!Lllf:?f r:@@\k Q?B?atn[a)blqeltt%ﬁt @hd the like.

buiIt.%p,t e device, eluent: O. nhydr ous sadi um
sul f at’&e VEc Bed AT VS TR é‘l"l&ﬂ Jroretdyenst @ value
deltewniateel GyBrdimpermezad iom drempesaddr@h #0Gereinafter

I 09 | Iuent
%ﬁ%ﬂ%ﬁ%ﬁ%%zﬂnn éﬁylg%!qghdyﬂ§% ?éﬁc@ﬁgh% Oxﬁﬂ? as a
refel@ncsEnatte r SEL 8 dind/ OragEL &, drEin GEadil@@d Zpymarosiirtured

p{OrRALA! C@H}Eo%&tl’ont h%o'i'tlhh()g@@‘l(g;%ﬁt ébﬁbﬁgPﬁﬁﬁ' CG3000 PW XL
c%g%oun S neutralized salts and

eé;(ﬁqya,l}%qp f@qﬂ?*’fwcﬁ?‘ac@¢%§ﬂrt hae Witferential
rrfeseniongttgntdeitc s tﬂmlmliﬂo@w &SP Nidighdiasi .2 M

nds f ho aV| the i ffer. c of . heat .
SARBARR i TR Al (o Pt oh DU getation,
ei@ema:iankaaE/anBQLémusedcximnmhee@pesehure 40°C, sample:
1 ey e gllhft%gns;ﬁ eﬁeh@%egﬁ §Q;£8£D@£'££bﬁ1{‘t 100

a pro O Ithﬂ reaction ers

“&lfffr@rf@ﬁf@ém@etwlt% HeAt -3%@&.% &E@ A 4%e SE-5

maealf a@fturfeer Mt ity of ddz@;dﬁhﬂ:hﬂlpr oton additi on
react on.of . the . nnitro ontaJnlggsbaS|c co %5 of the

(B) F‘&eﬁf‘%&”b’if% Con alning ic compou

neutrallzed salts (ABl) and {(ABZ) are explained.

In the practice of the present invention, as the
nitrogen-containing basic compounds (B), those having the
difference of heat of formation in a preton addition reaction
(Q2) of 10 to 152 kcal/mol are used.

In the present invention, the difference of heat of
formation in a proton addition reaction (Q2) refers to a
difference between the heat of formation of B and the heat of
formation of H'B in the proton addition reaction of the
nitrogen-containing basic compounds (B} represented by the
following formula (5).

B+H" -~ H'B (5)
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following formula (5). 35 B+H+ -. H+B ( 5 ) 37 That
is, Q is represented by the followng formula (7)
Q@=Af HH+B- AfHB (7) [in the formula, AfHHB and Af HB
each represents the heat of formati on of H+B and B

i n vacuum respectively]. %Qe val ue of the heat of
formation (AfH) can be cal culFated using the

sem enpirical nol ecul ar orbital nethod (MOPAC PMB

met hod%ﬁas ment j oned above. In additiaon, the position

to whitbRTHES | Ladded SRRERSRAES BBt HdridfidhoERuLa
QﬂtafHS{+§-aiﬁﬁgat ed is (@O a nltrogen atom 10 cont ai ned

t.he nds ), . V\he ural,it of ni t.rogen
oo UL Sfthire SR B iR et T CT Y dpeat of
fogot t ioint 1oy éhiBaaod Ban@ viasuual, ue espadiiicle lttie

di ff eﬁ:ggc‘e—?ﬂ%é %%eﬂhetﬂé%@gﬁtfo%afﬂrd}@ih%" oéar?b%ncgalculated
eat

the h ormati on m ni nmu

U$dtsr ife & e&slecfﬂ}fé‘-@iqqler%@falf IrFéﬂhJe‘%ﬁl dﬁ*e?fﬁ?%QMQﬁﬁc PM3

kT W) asTherdifderengewf. the heat of formation in a

CompodRds gef Pe-1806obST85 ORI M TR of o1 BRPAngen the

hielas ot dopoénbinalof #MH fhechikelated is pnederhbbtygen atom
t = S I

pré:de %%fu.nngflg BE'iﬁéSﬁQQEy(élP Qihje%a ?llu éﬂ.%ggngfenltrogen

particularly prefera

4GS ofwrSpr et dMat 100 farmEBioPrioyi el ehkatedithr each
rdltfxfoe;re%n%%oﬁﬂ‘ bhet heat vah wkoERB{hOBh AheddPEBEPENCe between

5 baa b TR 108 Of B GG ROrR SR bt "BHGRL Lo OF HYB is
raoiparmnids del)e 26 riet kadehe ﬁmffexaﬁple&,)f ¢owpiosatds £ formation

( taining at |east one guanidine skeleton wthin

the nol ecul e (B-1), conpounds containing at |least one
ani di Raeskie] kaxrnof pfithe hres hof douime (B3 1 agamFemaidi tion

reRiaiohl Ngo3t (heast/mene NP %lfelt%oeowbbtlhasth  is 10 to
Iecule B-3 rot on spon erlvatlves (B-4) and
e FPRel grh@ﬂ?ﬁpéf@ml&fi UBP AR MRS e and Ehe Like,
1¢Oﬁpop!ﬁd§e6:8blly530pltef edabl M&@Zﬁt@@efably 40 to 145, still
m%r}.%' Q\r”ﬁ%\}égfa%? épg ﬁgr?%fo%%%t%’%l%rlp\éanﬁcura}:{l‘}ykﬁo to 140,
most preferably 100 to 138.

Provide that said difference of the heat of formation in
a proton addition reaction (Q2) being within the range of 10
to 152 kcal/mol, the nitrogen-containing basic compounds (B)
include, forexample, compounds containingat least one guanidine
skeletonwithinthemolecule (B~1), compounds containingat least
one amidine skeleton within the molecule (B-2), compounds
containing at least one N=P-Nskeletonwithin themolecule (B-3),
proton sponge derivatives (B-4), and the like.

The molecular volume (nm’) of the compounds (B} is
preferably(0.025t00.7, andinviewof loweringthe zetapotential,
and the like, it is more preferably 0.050 tb 0.5, particularly
preferably 0.12 to 0.36.

Herein, themolecular volume refers to the volume of space

occurring cn the electron density isosurface of the molecule,
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preferably 0.12 to 0.36. Herein, the nol ecular volune
refers to the volune of space 35 occurring on the

el ectron density isosurface of the nolecule, 38 and

can be obtained from an optinized structure

cal cul ated using MW (AIIinﬁer . Am Chem

Soc., 99, 8127 (1977)), whic IS a nnlecular force

field nethod, and PM3 (Stewart, J. J. P., J. Am

Chem Soc., 10,221 (1989)), which is a sem enpiri cal
‘e el At kted §Ir0ﬁ'eﬁ°~1h@@tlpélzeélxi’atﬁiﬂ%tum ceagupeted using

MMt ahnednyr, ?@tL m Eﬂ NEmt et 1 ggbur eagN atlmﬁ; sz@tgm L which
manner _ usi apbov e [ KSySt em

1 AL L B eﬂﬁlsﬁ‘:&%%&bﬁ% SSAPTHESIRE ™ o e,
T.alboul athieng \Siotch ," ANB ZEONEL 807, ) Wicich sift 2 semiempirical
n@'@dc%ﬁ:%rr ' g% t%‘i' t&}@[} OQﬁBE aé}.fe[ﬁ&‘;% hod,, tgggnsw §5tained by
Qedliggdiang \t@leumé:ra*cé:m alﬂhe‘dle AL rneagmar ofsing the

AR Rt QR ahe Ak Wé@k\é slé%m' &, Mseﬁané%aéﬁﬁ%ﬁ'b% FUJITSU,
exanpl es of the co oun S B t here may

Lidhti GR¢€d “G&&nicH Pélel%zo%%w |which is a
dﬁill%ftyil&rlca\thurI@&l%Zoﬁmﬁ)ta,l frethyH, guantBideect Leader”.

kcal | |
TEIAhE T SRR UTRas (AT r s B e Yoy MG s obtained
aﬁolajm@smlM?bfnrm@)lcmltdmorguam&ﬂml(lmmmllk@ais mogd .
ol edeJ a%p}éeEF% QXJ:‘LQI%Q%%) oprﬁQy!:org}g ﬁhgbn? (R=14lere nay

kc ecul ar vol une=0
1%%%%%9%@P%d§@@ﬂ%ﬂ%ﬂ%§{PﬁaaﬁﬁﬁBﬁﬁﬁ 'Técal/mOl melecular

' v{oamﬁrmﬂmoﬂlsljrmm d,aﬁ@ kvt Rkd@ ikeal dpet 44 2a1malasuWhélecular

TS WO ol - et SE S o IEL0 T Es iy > keal/mol,
n@}l&mui@-mvéldmhydr d4THnTH,dazbl® (UEHIAh&daRFIBR, kcal /mol,
ke L L R PP (g oal /oL,
ma:lﬁqtlr%@lr Vl?dJUé@ﬂoa-rl%IIHﬁ*rézo £33 InnBpnosye i c gmanidines
&—%ﬁﬂlﬁ@'ilﬁl&@mré)p{}g%{ﬁﬁid‘r@{ imidazole (02=146 kcal/mol,

n%g\ﬁaq%% Vol G—Lﬂt eﬁ):gl@d%% rl m %ﬁgﬁa&%o—éﬁl imidazole

(D 2cH 1reest mdaa.rrmmd 1 ry B iz Yt r\aiﬂyﬂmem(;!)ylrlﬁfnmane (Q@=140
%%@f{ 5”‘3%_?1 ﬁf—ﬁ?ll%apzolﬁez ('@2@&)147e$<8ai/m§9 molecular

an1no dl yr1m di'nes

'\{qé—uam-r%iil%m dl ﬁydlrl@ﬁ;myaqamm@(-@ﬁrmwﬁmq—@i imidazole
([@-80W dcal/mecl, molecular volume=0.133 nm®), etc.},

2—amino—tetrahydropyrimidines

{2-aminc-1,4,5, 6-tetrahydro-pyrimidine (Q2=145 kcal/mol,
molecular volume=0.113 nm®),

2-dimethylamino-1,4,5, 6-tetrahydro~-pyrimidine (G2=140
kcal/mol, molecular volume=(0.152 nm3), etc.},
2-amino-dihydropyrimidines

{2-aminc-1, 6 (4) ~dihydropyrimidine (Q2=147 kcal/mol, molecular
volume=0.113 nm’), 2-dimethylamino-1,6 (4)-dihydropyrimidine
(02=143 kcal/mol, molecular volume=0.142 nm’), etc.},
polycyclic guanidines

{1,3,4,6,7,8-hexahydro-2H-pyrimido{l, 2-alpyrimidine
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vol une=0. 113 nnB),

2-di nmet hyl am no- 1, 6(4) -di hydropyri m di ne (@@=143
kcal / mol , nol ecul ar vol une=0. 142 nnB), etc.},

pol ycyclic guani di nes 35

{1,3,4,6, 7, 8-hexahydr o- 2H pyrign do[ 1, 2- a] pyri m di ne
39 (hereinafter abbreviated as TBD) (Q@=147

kcal / nol , nDIecuIe vol une 0. 159 nnB),

]I-leua:‘%lna{ti1 aota%%rae%hgi%%)z @éll\;ﬂ‘gaDd]?%aéz%i p molecule

seclalmendd . l&ﬂ)lrerc?l)ll,ar 5 vol une=0. 180 nnB), etc.}, and
1”56% &e ﬁ%é&qﬁ}% &~ LXAIDL £5- OLANE: LOMPOUNIS  pyrimidine

e nentioned i m

E?Jtﬁfﬁ%i:ﬁﬂ ébpe;@ﬂ@#e@caﬁ/wb (PSR ¥Fal/mol, molecular
mw@aﬂ 06 di?8),, e2zBt hdrd HHdMidazol e (=144

kcal / cul ar vol.unme

2-eth fﬁe%efagzSﬁamféew%l%ekeaﬁﬂ%ﬂﬁpdsmSBeamthere may
beo Imere=0rikB imni)g zo U H- {jlfh-yﬁnnddlﬂnblén tez-ol £7 (X2x1Ado1,

ngc LF?)% 4, -\%F%yd';ooﬂI/Wdazo ﬂé)lﬂ%mllgazlom (Q2=144

Kt ol o A ATV 8L BRSO - Ql%tmyﬁ . 2-ethyl-1H-imidazole

(ot W0 M Mook ) QLA AL 1 191wyl ecul ar
15 v ungcht 119 nrrB) etcbé%__tetrahydr opyri m di nes

e TR GRR o Hetel § okash/ ek /Fotecular

umlmm#fafllytmhnﬁnﬁ‘@—ﬂéﬂhpmﬁ)i 5-~ d:.léydro %H imidazole {Q2=147
-tetr [ OpY INe Q=148

Sl i 28 1A

2d1€|1§}’dr30p%/:r51d2d1y¢@7€{'|1H'@(M-')damlwdlﬂipﬂﬂlﬁﬁdaﬂlém@@:ﬂcm?ecular

, | e an v
?rjéréér?ﬂ 1192%@ %ﬁlchﬁdr?ﬁmq’ﬁg’%ﬁdﬁes

BT T o T e (B, molecular
i laped= o, 18 dinie , r epm@m@tled by, &, r@%teft@alh@wx@ga rimidine

(Ir@awﬁ[r% forlrp.ll (15c}ll_e§urfl(.jar [ |ke OZ_L 57 s Lm C
dlhydropyrlmldlne {1,6(4)-dihydropyrimidine (Q2=1 47 kcal/mol,
molecular volume=0.088 nm?),
2-methyl-1,6(4)-dihydropyrimidine (Q2=143 kcal/mol, mclecular
volume=0.113 nm®), etc.}, bicyclic amidine represented by the
following general formula (15), and the like.

N (15)
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Rgn 3540 In the formula, R7 and R8 each
i ndependently represents hydrogen atom an al kyl
group containing 1 to 24 carbon atons, al kenyl group
containing 2 to 24 carbon atons, al kynyl group
containing 2 to 30 carbon at, gns, aryl group
containing 6 to-30 carbon atons, 5 arylal kyl group
containing 7 to 30 carbon atons, and a part or al
oup,  al kenyl grou

of hydrogen _atoms in_the al kyl gr P,
%%ﬁﬁf nggw&@p, f@m P% Ja%ﬁeﬁ%giﬁsp‘@v TGRS S SRépdeydrogen
Atont hen Slﬂlh?&: gﬂbeﬁ C&I)ét@iﬂilj(ﬂdjml(ydo Qr@gdafrbaﬁi fPoms, alkenyl
rou i) alky c Qn.ato to m no .
B cob R Raar g & i CARrbatohe oAl By AF o septaining
2100gtaprhapratamd grylpyorur chaltegennat ©mo(30 gerbne atoms,
PG Yol cahemﬂggmz & @toomarseg 59%1“@,6 A1PD part or
.~ Moreover, two R7s an two R8s may be the sanme or
i PEFBIATOTRT ARGTBE ol oGk ORONE (&l s bbAXesPhoRl Xynyl
e, ethergdntsn@bey) 01048 ap mdYgb € Ftr&hBirNghibgk i tuted
to 1% éarboT atons. m.and n _each hnge Eggeﬂ%%xﬁi - 1t
e Br BEShYEY L 15 AP T AFEGE 95PUE ¢ §94 ‘?‘?— Tkgy-oms - Lo
roapicongabnpng(dithy@doxmebiglat oasbon dthens &l keny) amino
' ] { ' _ be :
R SR ap L M o) O WS P08 SR b 0P S ARbng b oxine
g loapmingr @G}@@raﬁﬁdalli%gﬁylle gEBTps - eXEmsidvdred te R's and
ﬂvhﬁtliﬁ_és‘%é)jah:@itt%eggﬁﬂﬁsor?@ifﬁreﬁb,e %}.L Ky %)ﬁgﬁ&lﬂﬂd together
cont ai ni n 0 carhon ato e _either, .
e o CRE T BPRE B ORG: S iR SHagi@d containing
4drerdt ilenedirbeih s . 1-mr apyngl ¢a2hpiopypyhdedtiprrepresents
- c | = 1- -tridecynyl, 1- or
%&S@ﬁﬁ%%%%fﬁaﬁ ﬁg %%’E-hexadeqynyl, 1- or 25
2- st edy Ak, alkybgraugoRadéeyayngd 1-togd2carkosahpns or the
alikey1 Zyilg acstin g thexd i kerpds LH6ndf Vihere may be

n%}%%p%(%ﬂttghgén c?r?q%j?rg,flgg)%;ﬁ:g)%]4 aﬁ%{qﬂ%%?g&g am%%ygb%he alkyl
grefupd aaghdivdnyl gpdupbes:tdkel i 80cAs st tige drprabkybic groups
oup containing 7 to 30 carbon atoms, there may be
nti oned benzyl, 2-phenylethyl, 3-phenyl propyl,
4- pheffebat yynys- phewy | pentyl nisg ghéryPhesathon atoms may be
hirheny L hePEYE chain or branched one, and theremaybe mentioned
ethynyl, l-propynyl, Z-propynyl, 1- or 2-dodecynyl, 1- or
2-tridecynyl, 1- or 2-tetradecynyl, I- or 2-hexadecynyl, 1- or
2-stearynyl, 1- or 2-nonadecynyl, 1l- or 2-eicesynyl, 1- or
2-tetracosynyl, and the like.

As the aryl group containing 6 to 30 carbon atoms, there
maybementicnedphenyl, tolyl, xylyl, naphthyl, methylnaphthyl,
and the like.

As the arylalkyl group containing 7 to 20 carbon atoms,
there may be mentioned benzyl, 2-phenylethyl, 3-phenylpropyl,
4-phenylbutyl, 5-phenylpentyl, 6-phenylhexyl, 7-phenylheptyl,
8-phenyloctyl, 10-phenyldecyl, 1Z-phenyldodecyl,
naphthylimethyl, naphthylethyl, and the like.

When two R’s or two R®s are bound each other to form a
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8- phenyl octyl, 10-phenyl decyl, 12-phenyl dodecyl,
napht hyl met hyl , napht hyl ethyl, and the |ike. 35 Wen
two Rs or two R8s are bound each other to forma 41
ring containing 4 to 12 carbon atons, those two R s
or two R8s forma dival ent qbganlc group (al kyl ene
group containing 4 to 12 carbon atons, etc.). As the
alkylene group cont ai ni ng 4 to 12 carbon at ons,
t here be nentlgnegzbut ene entylene hex§ ene
e

Hep? yiBHe 6K v &fte 22 deglPenett e PG § RE two R’s
foke,a @n@aﬂMeoahhyhengrogpquanyrhgn@egﬂmmdmdztw;a;ng 4 to

£h @gﬁgdnbgggnset e%Aﬁ speci fic exanpl es of the

conpound represen y the general formula (15),
t her e Amythise adgitlicdwe@rooe containing 4 to 12 carbon atoms,

ﬂh@r@'hé%@u@r@&%ﬁr@e&bgigﬂlgﬁée%ﬁ‘cyﬂ@{e‘a' kﬂé’i}'}ﬁéne, heptylene,
abbr evi at ed Gyi is a regfﬁﬁfred t radenmar k

ePeQikggix&%ﬂqmap bekfgand these alkylene
gmﬁmmmeaﬂag85enm8anded ﬁlﬂiaaa@thgﬁlbbﬁds 8taonene-5
%glegglu ar \% l%qu %%%% ?f %N)cémcgou rlfa%arle/srg%lted by the
qeraemhzﬁbmbybdi 0[135 B: Otdexensay pepmedRikunad/ not,

Mfﬁﬂé%blé@é 504 16602882 ene—7 herelnafterab reviatedas
dlazablcycl 3.3.0]octene-4 =146 kcal/

]?i%ti]'e Uis, dl RS fz'@qql;g)a,demar of San-Apro Ltd )y {Q2=137
Hcél/ih@]lﬁhh@l/@é@lélr 4v ] desene 85 (RE1A3 kcal / nol

|
MEh Con E PSR R SRS (BeetpafiEEreviared os
REPE16832=keh! kcrml/mmrbl enol acu¥at umetongse . has) pm’)

b @Mﬁ%kﬁ‘ nz‘;Ic} 8-digy ?ecu?éﬂgl 9[§Q2~4691§ gg‘?&?@&. molecular

@%@wﬂo@@mm Bl e e R e S AL KRS

Q&I%‘ﬂﬁ%@@éﬂ@f,vm@% ar29ohtfe=0. 229 nnB),

§42sbusionpraorl ) do g acatl oyghol 334, 0ls Lundecet cur s

ﬁbxﬁm¢5@rb&@emhyl) 1 5-di azabi cycl o[ 4. 3. 0] - 5- nonene

R B R
ZE‘ZF? K G + SO alfm‘l"él:l@m%trov%ﬁﬁném 211 nnB),

6 -dibutylamino-1, 8-diazabicyclo[5:4.0]undecene-7 (Q2=137

kcal/mol, molecular volume=0.355 nm?), 7

6—- {2-hydroxyethyl) -1, 8~diazabicyclo[5.4.0}-7-undecene

(Q2=139 kcal/mol, molecular voiume=0.229 nm?),

6- (2-hydroxypropyl)-1,8-diazabicyclo{5.4.0]-7-undecene

(02=138 kcal/mol, molecular volume=0.250 nm’),

7-(2-hydroxyethyl) -1, 5~diazabicyclo[4.3.0]-5-nonene (Q2=142

kcal/mol, molecular volume=0.192 nm?),

- (2-hydroxypropyl)~1, 5-diazabicyclo[4.3.0]-5-nonene

{02=142 kcal/mol, molecular vclume=0.211 nm’),

6-di (2-hydroxyethyl)amino-1, 8-diazabicyclo[5.4.0]-7-undecen

e (Q2=137 kcal/mol, mclecular volume=0.287 nm’), and the like.

As the compounds (B-3), theremay be mentioned phosphazene
compounds represented by the following general formula (16):
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6-di (2-hydroxyethyl) am no- 1, 8-diazabicyclo [ 5.

4, 0] -7-undecen e (@=137. kcal/nol, nolecul ar

vol ume=0. 287 nnB), and the like. As the conpounds
(B-3), there may be nenti oned phosphazene 35
conpounds represented by the Eollomnng genera

formula (16) 42 10 R10 R N AP0 5 RO N=P N (16) Rio
Rlo~N' -Rlo k 10 [in the forrmula, R9 and R10 each

i ndependently represents a hydrogen atom an al kyl
group containing 1 to 24 carbon atonms, al kenyl group
cont ai ning, 2,{® 24 caghon atons, aryl group

cont ai ni n t 0n24 onyatonms, and aryl al kyl group
cont ai ni 15 7 t@N 24 carbpn atoﬁﬁp additionally, the
hydr ogenfatomin 0 may be further

subsRyt

MNP, ami no( qr eup,
nercapto group or|halogen

tmn&ﬂuonrm atom

chl ori ne \at om ne atpm iogilfe aton); a

pl urality\of ﬁ;ps5ﬁay same or different, and
adj acent may be und together (a 20

car bon- carbon bond, ether bond, etc.) to forma ring
containing 4 to 12 carbon atons; k represents an
integer of 1 to 4]. As the alkyl group containing 1
to 24 carbon atons, alkenyl group containing 2 to 24

[dar B&ve dicomiilaar i gisup’ corrah midebeden iy ceeorsents a
e raBdodl, Yha! é<Ml:ylgrngéﬁ11:9@Bh@a@hﬁﬁ%7lt193 2% cd®bon atoms,

rbon atons in the gener 0 la (16 t here nmay
A TP THE S Brns" b Her it 2 bR and ¥l aroup
ez itrhienadj tax @At cRAPsn fadromsg anﬂgar;tilml]&ﬂ)@rfoﬁmpm@'ltalnlng

ﬂhgaifrgarb%rng%@b&sgr%a@;gﬂﬁégflgor%%y" qae% 'a@o{n n R? and

of~the a
Rgg&lﬁﬁll'é% forthee sdppblmdced &pr et &ycadxint gh@upgemml group,

ﬂe@dé?lgt% g%@h okhﬁéﬁoﬁﬁ@tﬁn@ﬂl%qn% B%ﬁ (Ele)rng atom,

=122 kcal / nol ar vo ne—

RS AR RSB LA B I ) b o BRLTE0 Legap] o - may Be the same
oo ldd Afleare g Lﬂmi:(hcﬂﬁcer[mﬁ:)msEm[aj}d:BédHﬁDJﬁ]th&;B):Ber (a

c(ag%o:hz%alg:%%lr{ ggl’xd, @éﬁéylb%nd etc.) to form a ring containing
4 to 12 carbon atcoms; k represents an integer of 1 to 47.

As the alkyl group containing l to 24 carbon atoms, alkenyl
group containing 2 to 24 carboen atoms, aryl group containing
6 to 24 carbon atoms, and arylalkyl group containing 7 to 24
carbon atoms in the general formula (16), there may be mentioned
the same ones as the above R’ and RE.

When the adjacent R'’s form a ring, two R'%s form a divalent
organic group in the same manner as in the case of the above
R’ and R®.

As specific examples of the compounds represented by the
general formula (16), theremaybementioned H{N=P (dma),]N{CHs)>
(Q2=122 kcal/mol, molecular volume=0.217 nm’),

Me [N=P (dma} ] N(CH3)» (02=128 kcal/mol, molecular volume=0.237
nm®}, Et(N=P{dma},]N(CHs), (Q2=125 kcal/mol, molecular
volume=0.260 nm®), t-Bu[N=P(dma);]N(CHs): {02=107 kcal/mol,
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35 vol ume=0. 260 nnB), t-Bu[ N=P(dma) 2] N(CH3) 2
(@=107 kcal/nmol, 43 nol ecul ar vol une=0.298 nnB),
Ph[ N=P(dma) 2] N(CH3) 2 (@@=129 kcal /nol, nol ecul ar
vol une=0. 294 nnB), CH3CH=CH N=P(dma) 2] N( CH3) 2
(@=123 kcal / not, nol ecul ar 4 ol unme=0. 270nn8) ,

4- Me- C6H4A [ N=P(dma) 2] N( CH3) 2 ¥C2:126kcallnol, 5
nnlecular vol une=0. 311 nnB), H[th(pyrr)Z](pyrr)

121 kcal / mol , nol ecu) ar _vol une=0

Ay TR 1398 (epa 125 hddE (e 21| GBnl ar(2=120
mziltmfeﬂo A v B)ar B Nale=¢ py$4 )2d’)(,pyrr) (QR=123

#f%h{r@wpé‘?' 5y e@@,@f?' e R f%-}amow@emlafo

HB) 4 Hh[—mgﬂ( PYFP | @hé pyI¥ )CHLB 123126 kcal/mol,

M%J%[W)Zﬁ e TS SR () (i

ks lecd lar ®eoh RIRe /| M@éN“PI pyrr)2] (pyrr)
@;bialtzsché\ie/ntcﬂpr M@ur@f th&;luxEé ¢ EPT £SERYLS, @iﬂnw-.p

It BT ABRELRg K ham L T Sﬁﬂt%grbeﬁtos% i
C-EayiN-ci mmlz] (pytrhe (@2t spmgmader meldauex

J%i nethylan1ﬁﬁfxﬁap ﬁﬁﬁhﬁﬁﬂﬁéﬁ}igg Ezs PZ ﬂ23 kcal/mol,

esallar ool umRs=D. I10 mnd ), 4-Me—-CgHy [N=P {pyrr},] (pyrr)
&1@2141@3} hod ARA-, 8 iRty 130 %l%um lazgdﬂffmﬁw 428 the like.

cal 20 nol ecul ar volune

nnB
trﬁﬂr‘amb’{f?o FERERHLB- Iﬁ%‘fliﬁ%an%or%m%ﬁl%? ngthyl, Ph
ﬁd@kéﬁﬁhtd«pﬂgﬂyﬂn UﬂBueQEbaEsé@kmﬁE =Bu24Q, NB8ka) represents

T B e T A S et ol T T lE
7- met By -tilesmﬂm s dﬁwap&ﬂms diBred ) ,Qzlﬂle.l_lse may be

ﬂ@ﬁﬂ/dﬁgdl @DE§§waﬁﬁe¥ﬁyyHﬁigogﬁ%pﬁﬁﬁgleneLQ2 =138 kcal/mol,
7-di_met hyl @ no- 2, 7- napht-hyli di ne

f@@rI&R%WWﬁﬁ éEEIar vol ume=0. 230 nnB), and
ﬂﬁddﬂi@rlaﬁﬁlﬁd&mmlrﬁ&Quimbyiﬁﬂh@f (bhe1zetBcal/mol,

t ent.i,al _and 30 t I| , preferred are guanidine,
4ﬁgﬁnﬂl guang' e, yI dani di ne, TBD and MIBD

kndnnpﬂﬂykamlniaj1m&tﬂ¥%¢%nmm@mjzﬁmgno d1{ NPl £ i) (Q2=132

a 234 2, Bt [N=P
i %&%ﬁhcﬁ%&@w#%ﬁf:)’w( i ez,

%ﬁﬁ#@ﬁﬁhﬁ#ﬂ%ﬂqg«?}mggh -methylamino-isdquinoline (Q2=128

kcal/mol, molecular volume=0.242 nm’),

7-methyl=-1, 8-methylamino-2, 7-naphthylidine (Q2=118 kcal/mol,
molecular volume=0.211 nm?®),
2,7-dimethyl-1,8-methylamino-2, 7-naphthylidine (Q2=120
kcal/mol, molecular volume=0.230 nm®), and the like.

As the compounds (B}, in view of the zeta potential and
the like, preferred are guanidine, methyl guanidine, ethyl
guanidine, TBD and MTBD among (B-1), DBU and DBN among (B-2),
H[N=P (dma),]N (CHj) », Me [N=P (dma) 2] N{CHs) 2, Et [N=P (dma) 2] N{CHs) 2,
t-Bu[N=P{dma) ]N(CHs)z, Et[N=P(dma):],N{CHs),

Ph([N=P (dma)]N(CHi);, H[N=P(pyrr]:] (pyrr), and
Me [N=P (pyrr).] (pyrr) among (B-3), and
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Ph[ N=P(dma) 2] N(CH3) 2, H N=P(pyrr)2] (pyrr), and 35
Me[ N=P( pyrr) 2] (pyrr) anong (B-3), and 44

1, 8- bi s(di met hyl am no) napht hal ene,

1- di met hyl am no- 8- net hyl am no- qui nol i zi ne,

1-di net hyl am no- 7- net hyl - 8- Ehylanino-isoquinoline,
7-nmet hyl - 1, 8- net hyl am no- 2, 7-napht hyl i di ne anong
(B-4), nore 5 preferred are guani di ne, met hyl

guani di ne, uani di ne,. TBD, MIBD, DBU and DBN,
DS e e A MTBD, DBU- and DB

Iﬂuimnﬂnymﬂmkhdéﬁ m&nhi&am&nm#qmrmﬁﬂptlm@p or noreKof

tu . t he.
R R A e Rl e e Fen B0 S AR R
Arireafinfl 4 loviemiaith t heenizes a2 ,p’btmmfakhyhndlmm@rddﬂqe,(B—m , more
ﬁxsef@nrfebcf)éfé gh@ﬁ'ﬁﬂlﬂe it dﬁ?gu&ﬁi&iﬁé' %ﬁ:&ﬁﬁ;l guahnidine TBD,

refer i on
%{‘b apg) DEAn 8@%&%1%&17 Pgegyr\};@pr apgﬁomb MTBD, DBU

avet ogls. {for exanple described in Can. J. Chem 65,

626 7 d.t ik In th t t

T hEPePPRRIoES B (o) S 5 RO SaRT A ShMSRA* them
Al )baantssbmpoundeizB)ure and the neutralized salt

(ABZ) M%f %h}%[}o' YRS Q\Z%fa&gi &§) Bd' 'is rgﬁe};‘ably 11

%UII‘G 0 hat a part or a e acCl
XEP, orng X7 Ve féukqvety g tfw' ?ﬁt@B?Otfgp’eeﬂ |aé1d the like,

l%qrmlne&eo&xte&ezewtyr ahi.zedosabt, ©ABE) clngkigeprthgranly 12
(é Wi ng comnpounds. Alkylbenzenesulphonates

enesul fonic acid guanidine 25 salt,
t oI uenesatfiohienacilde PR salithetc@lm;_tennﬁiﬂ f(BnicmrabiedobtaJ.ned

Neﬁa'kﬁiponyﬂuSEﬁéglsf%g{}c %%tn{f:l%“a&'@ %8' in Can, J. Chen.

I'enésu xylenesul onic-acid
N &% t(lﬂﬂﬂebylc‘ﬁeﬁz@h%slﬂ]ﬁ%m ¢ acid guanidi ne

sal t, ﬂpqgeybpeeéseeﬁwéemsnacm @%Jn%allttmhzed salt (AB1)
(ggdecylbenzenesu oni ¢ .aci d

e )?Ioﬁéiﬁ'feﬁ%tgﬂ@‘fl%ﬂl (&laangd pgmgpflﬁgp(%m?gjimg@ral lzed
m]ltt {(AB2LOY, tmﬁﬁﬂiﬂﬁﬁﬁmﬁsulaﬁmmﬁ@ound (B), itisonlyrequired

nap ?h}f}:\aéteggs llfgglt% gd%rﬁ?d% ?ﬁl?%rt (X2) are neutralized

enesultfonic
Widght (il enesul foni ¢ acrd DBN salt etc. ),

Specific examples of the neutralized salt (AB1l) include
the following compounds.

Alkylbenzenesulphonates {toluenesulfonic acid guanidine
salt, toluenesulfonic acid DBU sali, tcluenesulfonic acid DBEN
salt, xylenesulfonic acid guanidine salt, xylenesulfonic acid
DBU salt, xylenesulfonic acid DBEN salt, dodecylbenzenesulfonic
aclid guanidine salt, dodecylbenzenesulfonic acid DBU salt,
dodecylbenzenesulfcnic acid DBN salt, dodecylbenzenesulfonic
aclid Et[N=P (dma):].N(CHs3): salt, etc.), naphthalenesulfonate
(naphthalenesulifonic acid guanidine salt, naphthalenesulfonic
acid DBU salt, naphthalenesulfonic acid DBN salt etc.),

alkylnaphthalenesulfonates (methylnaphthalenesulfonic
acid guanidine salt, methylnaphthalenesulfconic acid DBU salt,
methylnaphthalenesulfonic acid DBN salt,
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al kyl napht hal enesul f onat es (et hyl napht hal enesul f oni c
aci d guani dine salt, nethyl napht hal enesul fonic acid
DBU salt, 35 methyl napht hal enesul fonic acid DBN
salt, 45 dodecyl napht hal enesul fonic aci d guani di ne
salt, dodecyl naphthal enesul fgnic acid DBU salt,
dodecylnaphthalenesulfonlc acid DBN salt, etc.),

pol yoxyal kyl eneal kyl ether sulfonates 5

ol I th | f d di
bRt e ey St et o et 1 R e o ba
ddetyln@@ﬂ%@nﬁ@h@ﬂuﬂﬂdmﬂﬂqdcuﬁIﬂBUsaaﬁtnnc aci d DBN

t
G R S R R R R
sul f omOdy@eqy@lgm'é@madéﬁalettherl@ul fonates
(B%'lwag%t@wl%%%uwyah%ezetsﬁﬂrf&ﬁé efyigies| aﬁiéiufa?llpie salt,

I I hyl
PO T RS IRTRED AR 5 Uy 1Sy
p@q:y;oe@myneelea@%ylgmelm rEeJ.]SI‘adrtJ,c (adij)d BN hydlhexdtc. )
sul f osucci ni c,aci t
sulfo§ﬁ§ AT @fi %?qﬁéééyyﬂry%(égﬂé%!§JE@JH2%@S
@d@@qﬁ&aﬂhyﬂaﬂﬁqﬂﬁyﬂﬁhﬁnxla@hagsulfonlca01dguan1dinesalt,
p%ll%%e%ﬂl}zllg‘d@}% i hyl d1eelt st fQni £opcd dacglt@rmﬁj i,

ryl oyl an1noethy|su|fon|c aci d
p@émoxy%%ﬂraﬂcwwwlaﬁ?h%WI OéldIGf%?ﬁ%D%S&lEBr@tc
salt, seiiEdsuctithatidie (idig.2-2xSpaidilc axamyesiofic acid

EIt§1h§eIHn§ﬁuﬂtﬁr al Ié I’y§$§i% éég’z%_}fllsgg Udl?lfg)sht?c ol oW NS pry salt,

(@012 sttyryenesyt i owulcfcamlaj:lrgl;arﬁt@llm@%l‘él galt etc.),

ol r
Solz:f%%{yrﬁyﬁ%H¥¥Q%€%?%} DBN sal t, et% ), 25 salts of
é@ﬂh%&l%ﬁﬁwﬁ%f%}ﬁo%ﬂ%oﬁb%‘h%%%e salt,
1@MMWH rﬂlﬁirﬂféﬂljfmlﬁfﬂf@l@ﬂyd@cﬁ@nmsﬁ]ﬁt

ot e gl rem el areentTont e aeid ar Bl 9, ana
ﬁhyiﬁﬂm%hyde condensate EBN sal t,

. [
L Baeneaul Laghpie iy Sl Ay Sandensass sncluce
fémwcférﬂéat@wmwwnd%t c.),

Polystyrene sulfonates (polystyrenesulfonic acid
guanidine salt, polystyrenesulfonic acid DBU salt,

“polystyrenesulfonic acid DBN salt, etc.),

salts of a naphthalenesulfonic acid formaldehyde
condensate (naphthalenesulfonic acid formaldehyde condensate
guanidine salt, naphthalenesulfonic acid formaldehyde
condensate DBU salt, naphthalenesulfonic acid formaldehyde
condensate DBN salt, naphthalenesulfonic acid formaldehyde
condensate TBD salt, naphthalenesulfonic acid formaldehyde
condensate MTBD salt, etc.), ,

salts of an alkyl naphthaléneéulfonic acid formaldehyde
condensate (methylnaphthalenesulfonic acid formaldehyde
condensate guanidine salt, methylnaphthalenesulfonic acid

formaldehyde condensate DBU salt, methylnaphthalenesulfonic
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salts of an al kyl napht hal enesul foni c acid

formal dehyde condensate (nethyl napht hal enesul fonic
acid formal dehyde condensate guani di ne salt,

met hyl napht hal enesul foni ¢ acid 35 fornmal dehyde
condensate DBU salt, methyl ngphthal enesul fonic 46
aci d forml dehyde condensate N salt,

nmet hyl napht hal enesul f oni ¢ aci d for mal dehyde

condensate TBD _salt,  nethyl napht hal enesul fonic acid

O Ry S i AT S AR o o

nechy Inspi e Jesresal ¥ fom oo aod 1 f oy med didtydde Scondensate TBD
conde i.di_ne. _sal t., tyl h ni

R B e e B DR FOPREPGEHL b Snctensate
MIRDY |sedght hved tenlasan B ken e W drokgred diehyfermaldehyde

&ﬁf&é@{bﬁ@ Sde s00¢ |wﬁ@mﬂﬁ@éﬁ§f@ﬁ@ acid
f or mal dehyde condensate TBD salt, ,
Qﬁﬁ%ﬂ%ﬁﬂﬂﬁQQﬂQQﬂQﬁﬂq%ﬁﬁcP%RH%P#?wrﬁﬁ?ﬂﬁﬂéﬁ@?ﬁﬁ%ﬁﬂ%ﬁﬁ%ﬁonlC o
MIERD f oSl dhy® ccondSad 4 1Se afer swpht hal enesul f oni ¢

i%ﬁﬁgﬁ%? %ﬁ%ggﬁ%%ﬁé%gﬁigggghqﬁﬂﬁ%ﬁégﬂgggégﬁgensateTBDsalt,
cadi yl-regthA et el efen o raed d efyrdes L eomddnsetmdensate MTBD

I di sal t, napht hal enesul fonic 15
E%gﬁg-gggsﬁﬁaphthalene-fornaldehyde_condensate DBU

sal t, SaddphtHaleemeRitipnignesulfonic
a&?ii%ﬂ%ﬂﬁb%ﬂfﬂﬁ@i&%f&fﬂi@i&&w&@ céonsienses e DBN

a ,, . N al enesu onj
AR A AR e 2 11 T L RARh tort e af st hvde
saldensatap el ediasal| $ahi ¢ naphthalenesulfonic

id- | -
fEqenyinluislan forgm datyde eheondes e PR
QﬁghﬁhqﬁQﬁgquﬂﬁqngcC@ﬁﬁﬁq@@@zﬁnaphthalene~formaldehyde
ddhdr-omnanpiihal enes uk £,0mi €5 8eh dsf oF sl dehyde

ST OGS AR oy e SR ogppaciss bs b T,
iyt the/rap ulat enes uw ¢ Ditec 2ol mephit hol ame dedydal dehyde
SAMEMSRLE R el Jvgrgrynaphtnal enesul foni o 2ol
hy dr oaprdfshDliat vt OV R et ke riesruial aely @ 1d formaldehyde
& (IMIBR s@hipheh&idnes@l #SnOf Acid formaldehyde
hydr oxynapht hal enesulfonj ¢ 30 _acid-cresol sul fonjc . .
q;QQﬁQﬁ“qﬂgﬁ&gg%%n%%%galgydroxynaphthalenesulfonlc acild
formaldehyde condensate DBU salt, hydroxynaphthalenesulfonic
acid formaldehyde condensate DBN salt,
hydroxynaphthalenesulfonic acid formaldehyde condensate TBD
salt, hydroxynaphthalenesulfonic acid formaldehyde condensate
MTBD salt, etc.),
salts of a hydroxynaphthalenesulfonic
acid-cresolsulfonic acid-formaldehyde condensate
{hydroxynaphthalenesulfonic acid-cresclsulfonic
acid-formaldehyde condensate guanidine salt,
hydroxynaphthalenesulfonic acid4cresolsulfonic
acid-formaldehyde condensate DBU salt,

hydroxynaphthalenesulfonic acid-crescolsulfonic
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(hydr oxynapht hal enesul foni ¢ aci d-cresol sul fonic
aci d-formal dehyde condensate guani dine salt,

hydr oxynapht hal enesul f oni ¢ aci d-cresol sul fonic

aci d-f or mal dehyde condensate DBU salt, 35

hydr oxynapht hal enesul f oni ¢ aci d-cresol sul fonic 47
aci d- f or mal dehyde condensat e4PBN sal t,

hydr oxynapht hal enesul f oni ¢ aci d-cresol sul fonic

aci d-f or mal dehyde condensate TBD salt,

aky dr@oy-nap lchyden esmdeorsiat cadBit cradgol sul fonic 5

aci d-f or mal t t e salts
B S
a@adk@wmm@édﬁmmﬁa:Qﬂﬂdﬁﬁ&ﬂﬁﬁﬁﬁﬁhyﬁéfbondensate

hHiRLINAS LI t}.ene@%il%dl%sLaélﬂu&@%l%ﬂ%ﬁfﬁlcdehyde
condensate DBU salt, _nel am nesul fonic aci

aFéﬂn§P6§ﬁ9§€h§@ﬁdéﬁ§%ﬁ 55 JHIRD & S 'mesul f oni ¢
aci d kanmsl @ﬁﬁmﬁ@l@mmﬂéﬁﬁaﬁenIB&cﬂai formaldehyde condensate

| I.foni.
G IRAE 26l d dopIsue, somdteal 6 BB e e,
Maiamya¢aﬂhﬁmmum'aqmﬁ(ﬁonmﬂkﬁqﬁydﬂiﬂﬂﬂdﬁﬂﬁ tﬂﬁﬁiiﬁ#tr
nél%ﬁ%%fs%lfbiﬁés chrd té@rﬂaewé d&Z echsaddsdABIDaN 44w,

ratio (qQ) (C2 (Q ref erab
m@dﬁ@ﬂ@@é&ﬂ@@%ﬁﬁﬂdﬂ f@ﬁ%}@%r@l&%ﬁ%ﬁ%a@%f%ﬁ
Q1o B 1% Q) a c parFbireul @dhy denaidaabi e MaBDSkiles etc.),
the fornmula (11), and nost preferably satisfies the
% M9 i nvi ewof | oweringthe zetapotential 20
and t Bedhi KRB10. 84d{ (EBZ Qinay M us8dlal@e @ £wo or more of
{Q/(QL x n)} 52.3 (11)
%{ gﬂggy@e?gfe% %% 4%9)2}&(%‘% 25 The wej ght avera
nol -ec @isaf ondinghpe P 1é7 ethea hie U8 )iz BB St PA 2’ en (Q1)
dri Piceherabl/y ol 808 t}opkeQ@Qa@;Q@r speierpeef enabfyrm@ia (9),

RS, TR R TS ST o8 BOORE 2620 bOcP ThE U el LY

pr‘eftelteamqaddmm et/lemt f@muhbl I1tly, dmivmost preferably
sfaq?ir%éé, I:Me f%l}qmtlrée ( !l.ﬁ k%‘n \'/Agéjw B'fq_wéﬁ’lné Eﬁe M@ta potential

and the like.

0.01 = {Q2/(Ql x n}} =3.0 (9}
0.1 £ {Q2/(01 x n)} =2.5 (10)
0.2 = {g2/(0l x n})} =2.3 (11)
0.5 £ {Q2/(Q1l x n)} =2.2 2)

Theweightaveragemolecularwelght(Mw)oftheneutralized
salt (AB2) is preferably 1,000 to 1,000,000, more preferably
2,000 to 500,000, particularly preferably 5,000 to 100,000, most
preferably 5,000 £to 20,000 in view of the readhesion prevention
ability, low foamability, and the like. Additionally, the Mw
of the neutralized salt (AB2) is a value obtainable by GPC in
the same manner as in the case of the polymers (A2}.

The surfactant of the present invention is cnly required
to contain at least cne of the neutralized salt (ABl) and (AB2),
but in view of the foamability and the like, one containing the

neutralized salt (AB2) is preferred.
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30 of the neutralized salt (AB2) is a value

obtai nable by GPC in the sane nanner as in the case

of the polynmers (A2). The surfactant of the present
invention is only required to contain at |east one

of the neutralized salt (AB%% and (AB2), but in view

of the foamability and the I Ef<e one containing the

35 neutralized salt (AB2) is preferred. 48 The
neutralized salt (ABl) or §A82 can be obtai ned

neut r 3¢ Zeenohe keaed i al bettebh helftd dl@%@%@@#@lHEd by

a(ﬁﬁtﬁ&llﬁgﬁl@ﬁ?'ﬂé@fﬁldﬁ@eW&ﬁ h@e acidic compound (A1) or
i trogen-cont n|n%_E Si ¢, conmpounds %
CAR P BT ﬁ%l%ﬁr e’&ﬁ%‘?@F b‘)‘%\?\g §°§lp°unds
(BOL utiemn @tanfpdlg, and/aan (WA2)chtdined reactt@rgitticclzn squeocus

gg%kflorel(%? %ﬁ ugltlélﬂgrt Frf‘rﬁ*y5 %La%]gct%f rwﬁhr!:gi is capable

ere -necessary

'oﬁqaé@ustsogutﬁmppratuménﬁpéinﬁérlétrm (aai@é@tg 28¢) (where

n%bggaﬂf' i tHQ ’fo%ﬁldof Bﬁﬁa L4k %Xu@léh‘i‘%t Eéoﬁ)temperature
ch ar g § and/ or and

Sa or
§€ﬁ§ ) R 15¢ g qfn@ric{f%‘eﬁl HBAEPER Yd“m%‘-‘h or by
cwatgﬁ.nlgamlb)eandabﬁ:em ) aaftanBedht @ahe $ e tumief or Meparately

L xing_ the.mxtuie. The neen tiho t t f
obendit ST TR % CRRG O Can R aARE BBl g A iready
chetgededaadc@hdnngnuéomméypungcsesfﬂﬁh@ﬁ@ﬂﬁﬁﬁotaﬁh@of

gﬂﬁeﬂ'&%?%ﬁ' QY eﬂgé 0 has, @ &@é 9o, P SSOU AW tion can

e_acl roups (X1) and (X2), thus can
bgf ﬁpEr@ﬁrWtﬁéWeﬁetlﬁét?ét alowtréﬁtqgmt%fthﬁamra%@%nd

Substméegurfaadaﬁtsafcaneppe\e%@htr eadlepsiion ks a large

bl
O BB PEoha CHEFSP Son D RGrEhaF HbPS. Chilearthid2?? thus can
efdifaenadtly lafwarhehpresemo taneml ohpa20icseagnd Furstrates,

aﬁhegﬂgﬁgcaﬁhg @éﬁt@égﬁ%égho fofhﬁaﬁt‘féfé@ %hf(ﬂ'? as been

eto r enoved ends on thé conditions o

l@P@éﬁllﬁée trerpERARUPY, Cﬁﬂve@ttelqna WIERITLSt i s
neCGSS@EYhEQmQQe@dJH@{ €He APPFOPrdat elfythd presewtonvention

e Bt st tRE. 2o B et SR 87 ph Fheabhi tode of the

paotindeetdon =y, Eardrsid aml yher ebadabﬁ.gnﬂcmf cleanlng
(RGECHRgrh B TS L, RoLepar e o us e
2pPEAPS 1AGRd Yhar BhyWiemealtss ﬁ@ﬁfélCé@fW%dWlon Preventlon
apenfierrance L£Laheberabl § mMel more than ~80 mV, more preferably
neot more than -90 mV, particulariy preferably not more than —-100
mV, most preferably not more than —-105 mvV. Within this range,
reacdhesion of particles occurs more hardly, and also mcre
sufficieﬁt performance can be obtained.

The surfactant of the present invention can be used in
well-knownarbitrary forms such as powder and liquid (asolution,
emulsicn, suspension). Among these forms, in view of handling
propertyat the timeofusing, preferredisliquid, morepreferred
is a solution.

As for_ the solvent for making these solutions, a

water—-scluble organic solvent (D) and/or water can be used.



10

15

20

25

30

35

The surfactant of the present invention can be used

in 30 well-known arbitrary forns such as powder and
liquid (a solution, enulsion, suspension): Anbng

these fornms, in view of handling property at the

time of using, preferred is Jiquid, norepreferred is

a solution. As for the solvent for making these

solutions, a 35 water-sol uble organic solvent (D)

and/ or water can be usid. 49 The, aboye wat er-sol ubl e .
or ganf 8° SIS U E B S HRL 61 G C- L SPYERE hitA Ag Th@TIanic
ssokehil htyi6g/ A8 goH2B) linywagéioat g 200C iof waater at 20°C

l.ess, t-han prefe | e t r
ogﬁﬁﬁﬂ%fss%ﬁ%?%gﬁaé%gk%%%$§%ﬁg%§éﬁ% o%%ggsfg' For example,
thdirmetshybs mehox cded sull fot airs {8iBehbyhyrsbpkotiansul folane,

32 étg?ﬁghﬁfb§%hg9lQD@vd@h%thfl%%h&@ﬂ%%e, etc.}; sulfones
glﬁE hyl sul fone, dieth Isulg

{0 ) one, butﬁ%silfone,
{Bil@esnpyaretpetny AL esari sHd Loofe. Prtykigedone,
b{LM(M—;ﬁly@bh}olewymmsgefoﬁeﬁebmd.f}or llaialmdé_e, .

) i, me cet oanmi_.de, N i r.opi onam de

8 - R N e AT R T R R
NNNedhmsty@ype@bam@d@, NfN—dimethylpropionamide, etc.};
1 g‘ﬂiﬁ%o’%-l by 122p%gasgu1<1%%e,emce}cwlagtgg}%olidom,

3- propi ol act one, utyr ol act one, %-butyrolactone,
Ny hygFreryraEtyRe 2  BYFEPLePacr ofd S -at c LRCTaNEShol s

{{SW@EBPQ@Ua ctehbangl-puitseprepanele, &tdukyrghyetbseand

gl yco thers 15 {et IeTe col , .

Yot F§836F388Fﬁ0ﬁ6ﬁ% %§P %E pe etc.}; alcohols {methancol,
ethiaethy| eseglirppaihmdnoreichyl; etlysrols and glycol ethers

thyheneghycohmpeet hyl, - ethennHiglhyleneghyeol ,
{gie¥Lyle%L I"ycdl non netﬁ?ﬁ ethgfio ¥
tailefthyleneglycol-HoncBERly leehder, ethyleneglycolmonoethyl
e@ih%trh?”dqréQ?ﬂyﬁ%?ﬂe@@i@bﬂhy:di e&E‘J}Q@ne%ﬂWlﬁM&n}é@:@yﬂ. ether,
pr ene col.nono er,

BT ey COEReHE T etter TP B GrTEeNEgyEaRPu Y1
edihetrhy bene vileyealldicret, hpretthereneglycolmonomethyl ether,

' Lol ethvk rehhehe 1, 3-butyleneglycol
S R e B ey, 2, 3-butyleneglyeol,
dﬁﬂb@m%ﬁqgg%ﬂg@*ﬁ%m%ﬁH@igt@ﬁﬁeﬂ}eéhgi?pEQIYCOldlethylether,
+O% 220l 11¢AR0N 8% (1N PREMY1- 2t0%az0| kdi BOAQleneglycoldiethyl
3, 5-dinet hyl -2- oxazal |, inone,bﬁjc. . -nitriles a3
e(%’@é%oﬁttcr'i}lfe,ox%oérl&di“&ﬁ’ietsri(l & MRy r SnictAcd Fdinone,
3aGydiarithvil-€ - oxeetdideriyloon, t eiclce) ; beiizoni¢s i lagetonitrile,

tc..), .carhona I-rgcgggw&f%-l
ﬁ%ﬁgﬁogﬁggﬁggﬂa%§§4é$%£¥j?%kétone (a@éf&hgf
methacrylonitrile, benzonitrile, etc.); carbonates
(ethylenecarbonate, propioncarbonate, etc.}; ketones (acetone,
diethylketone, acetophenone, methylethylketone, cyclohexanone,
cyclopentanone, diacetone alcohol, etc.); cyclic ethers
{(tetrahydrofuran, tetrahydropyran, etc.), and the like.
Moreover, (D} may be used alone, or two or more of them may be
used in combination.

As water, there may be mentioned tap water, industrial
water, groundwater, distilledwater, deionizedwater, ultrapure

water, andthe like. Among these, deionized water and ultrapure
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di et hyl ket one, acet ophenone, net hyl ethyl ketone,
cycl ohexanone, cycl opentanone, di acetone al cohol,
etc.); cyclic éthers 30 (tetrahydrofuran,
tetrahydropyran, etc.), and the like. Mreover, (D)
may be used alone, or two or _nore of them may be

used in conbination. As wateP® there may be nenti oned
tap water, industrial water, groundwater, distilled
wat er , dei oni zed dei oni zedwater, 35 water, and the

waitleg. ameowy etfisaged -dei oni zed water and ul trapure 50

wat er wRka Eﬁgésrwaeéﬂerww@nuﬁbg&%d@iﬁ s&qkzkémt% nga@f@ used,

solvents (D) are useg ndln unt of éﬁ%@i

N Jvel.e@ﬁitl)ng. §mpKBfeP b t v @%1 elfor%lf y 10 to

9230 in@r%opr@ﬁ?fahﬁwad y:oprfef epabt yc30at Dy sgfreffetmﬂq; 60 to 50
(0] t sur tant._ o V . s

qﬁﬁ% Q§1 gé%ﬁ% Used ug% %i &Hﬁﬁﬁﬁﬁon'

rmttlmﬁrore(,wtxynmaghr)w suge@df etr?wbbﬁemmm guounbref water

o8 g%é‘@cgzytﬁght ﬁré@eraBiaL;yt !L@ui@rgloy ﬁaﬁée;ha@éeyré&w@o to 80,

ased” on e wel surfactant of th

Hamﬁelmql@r{ln@rw#@ﬁat%ﬂey < t%@ (HBBasal uERe % et the
dur e For mofthea iSBldHtiidn . t he concentrati on of the

I'ts (AB d_(AB2 th tant of .th |
o esoSFnbBRt Faf -Fe (PG oAt ) RBouR 20 SES Shokly Torm of
amsbghtloﬁhetheré@ntentratlbheoprth&nﬁahtmvdﬁﬁﬁdnand (ABZ2) in
t?‘f@sgktfag:ﬁs_ ﬁ'ﬂréﬁcc?lea% 'e\é“:é ft“TﬁEFQE?oﬁsi'g Tfp%%erably about 10
en 8u0|ng unct sifylng func

Sion-re ion, tion
Yoarhoidy te1®6l-ubi | i zing ability, dispersion

abi |'i tppe Gh@FRIHGADIJS tﬁhe ek dder |Hirkedn totdierestHas ¢
the readhe5|on 5&2 entio &ptlo For exa

AT aFtis © 1885 \REENG gﬁ%ﬁ%‘i’np’éﬁ‘g\HFé’E‘SnﬁmCtlon' '
émﬁﬂﬁlfjxngnﬂmmdﬂymu l@@ dehmabumgtageaolubmthsmﬁge&blllty,

cFi eerrssaor}} abﬁ%lllﬂs)f l!:f: eﬂu’_llgmfet %F@b’c"ltle like) other than

|ca agen ricant aet
tdb':rﬁc@gdbﬁsmnumwentmveﬁuw@% agent ex Rl xlﬂhgs suited

Rgelkes AYd %B'EQQ&@ QSeﬁH?%en@@@é@iﬁ@la@%nt, foaming agent,
fl occul ant, and artlc | ar |

Ao ] 50 SEOA et Erge o035 S FL  dEPLPRRAL24pY agent,
ddte pyeasentubnyent i ng agreafer abt yst compaises , dutal et agent,

c,coor[?OO .eorH jgn@ihlir]co@d,difé&glt&yéfﬁgsé'&él?ﬂ a@;‘?e fixing agent,
hydrophobizing agent, bactericide, flocculant, and the like,
and particularly preferably used as a detergent.

The detergent of the present invention preferably
comprises an alkali component (C) in addition to the surfactant
of the invention in view of the cleaning properties forparticles
or grease, and the like.

Examples of the alkali component {C) include (Cl) organic
alkali represented by the general formula (17), (CZ2) metal
hydrexides, (C3) carbonates, {C4) phosphates, (C5) silicates,
(C6) ammonia, (C7) alkancolamines, and a mixture of (Cl) to (C7).
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of the invention in view of the cleaning properties
for particles or grease, and the |ike. Exanples of
the al kali conponent (C) include (d) organic 30

al kali represented by the general formula (17), (C2)
metal hydroxides, (C3) carhgnates, (C4) phosphates,
(C5) silicates, (C6) ammonia, (C7) al kanol am nes,
and a mxture of () to (C7) 3551 R2 +5 ROH (1
7) R3 [In the fornula, Rl, R2, R3 and R4 each
represents a hydrocarbon 10 group containing 1 to 24
carbon atons, or the group represented by -(R50)p-H,

R5 represen an Ryl ene group containing 2 to 4
carbgn atong; and represents an integer of 1 to 6.]

As tle hydrdcarbo ro -entalnl to 24 carbon
at o ﬂRq Q i oned an gli? group

cont i ni ng j to 24 arbon 15 atoms, al kenyl group

cont a\ ni ng gfio 24 jcar bon at ons, aryl group

contaitning 6 to 24 carbon atons, and aryl al kyl group
containing 7to 24 carbon atons. These are the sane

as those exenpllfled in the above fornula (15).

[Ehetlad Kidand ayr Bup REenRaigmicng Q@@%ﬁﬂpéﬁﬁﬁ@hsét@ﬂﬁrocafbon

g@BB%ﬂl @&%aﬂﬁ%lleeg Z@QEXE%Qeatéiﬂg thechbker26 #e@resented

I nc uged these, invie t he cleamq§h
P opere i ws Retﬁ?PJé%%e%ﬁa ?ﬁo‘%ﬁy‘ﬂé% A PrRfE G g 2 to
41 sapbeherabhy,laha B. re@'iespamsf a0 eéxamplkes odf 1the 6.]

organh81%¥%%§dg%garbo%P %88 qﬁEM_dﬂg%gﬁﬂ§5ﬂjcarbon.atoms,

fornu here nay
tbempnnsyﬁgamhetﬁ@hbdmﬁmgﬂdaﬂJQﬁ@uélqom@a¥®$n@ﬁdt0 24 carbon

?%gko %{%ﬁ Qoup2§o@@§1ﬁf§gb'5824(éarkmﬂ1atoms, arYl.group

traa nlun1cat|on (carbon atons of the

C?“ﬁ@lne}’lgT@ttroa%th%ﬁ%ﬁréﬁP@ﬁv g raéé’tl%lké(ﬁrn%?%‘lontammg
7tetpa €Arbeh ato:ﬁ@f ogyiem?emmeuﬁhet shma 4N-thdsg e&rempllfled

b BRUC YL amIoDLu, 0 L 611 B0EDLI) BRI, crou coppeining
2l kd. c@ﬁl}ommmmsumﬁ‘c}aﬂ@nsr corpilsingg bhrgeead kygnd the like
ag%QHﬁélﬁggﬁaiQﬁﬁﬁhg'these,jjlviewwxfthe cleaning properties,
ethylene and propylene are preferred. p is preferably 1 to 3.

As specificexamplesocftheorganicalkali (Cl) represented
by the general formula (17), there may be menticned salts
comprising the following cations (1) to (5) and hydroxide anion,
and the like.

(1) Tetraalkylammonium cation (carbon atoms of the alkyl: 1 to
6)

Tetramethylammonium, tetraethylammonium, tetra (n- or
i-}propylammonium, tetra (n-, i-, or t-)butylammonium,
tetrapentylammonium, tetrahexylammonium,
trimethylethylammonium, and the like.

(2) Ammonium cations comprising three alkyl groups containing
1 to 6 carbon atoms and one hydrccarbon group containing 7 to
24 carbon atoms

Trimethylheptylammonium, trimethyloctylammonium,
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1 to 6 carbon atons and one hydrocarbon group

containing 7 to 24 carbon atonms 35

Tri met hyl hept yl ammoni um tri net hyl oct yl ammoni um 52

trimet hyl decyl anmoni um tri met hyl dodecyl anmoni um

trimet hyl st earyl anmoni um tr%fethylbenzylannonium

triethyloctylanmonium triethyl stearyl amoni um

triethyl benzyl anmoni um tri butyl heptyl anmonium 5

tribug ctyl amoni,um trihexyl stearyl anmoni u and
e T = el Btk R i
tgtoagpsytehtarplagndnitm, 6tcambbhyabensyandmbwoum,

ont ai ni at ons

R S L e AN L T S L LR
tdiﬁéhh&bﬁﬁ@EthmQﬁﬁﬁmbuﬁFléﬁﬁYﬁﬁépﬁwkémmPﬂﬁumnnonium

£ 6abiP0$ o 0P ESHAG AN 2 Hahhy 08 QA F IR i 19, Andtondlike.
carbon atons and t hree hydr.ocar bon gggﬁgs contalnln% _
(7) ML R (Tt At DI EEHRANS F8Et § QRS containing 1

tet bytirbost yt anmomdnwo Ibydrocarbon groups containing 7 to

Zgﬁég¥£8%t¥%dhgenzylannpn!un1 and the like. (5) .
nrum catlons containing an oxyal kyl ene group (i)

Cat i opsmebhy dilhpagybpemoryankyfeaghytdupcty lammonium,

ah Axdnoxyebhybtn hARLAY LAMBRLUAhe 1ike. _
h%droxyethyltrlethylannonlun1 hydr oxypropyl tri nmet hyl, |
(50 BFHBRF U CATUPBRYPTBPYH BT St Ay FMBH (HROUP containing 1
£ Bydrexereirhylrdimzet byl €t hyd arpidsmbon groups containing 7 to
2gydro§ %thﬁl%gnethyloctylannoniun1 etc.]; (i)
atfd cb Palning two oxyal kyl ene groups .
[ di hydeokyet hybdigdehpbasmoni arhyl2gioctylammonium,
ndEAYILAYLIKLALEI Y ANION) Ulhd the like.
[ roxypropyl dii et hyl ammoni um
(80 hypareRy BroStdireshyameaRilam an oxyalkylene group
di hydrexyethybaet byghethylagneneuskyalkylene group
[glg drox%ﬁti | meth Igpt %%nnonlunl 30
v %%P{? & ;Y%étlﬂlgﬁé” Y1 ammoni um etc.]; (iii)
hgdtrbeys tbeitaiiithy lemmes ioxy ahkylrexe pgopyps rimethyl
ammonium, hydroxypropyltriethylammonium,
hydroxyethyldimethylethylammonium,
hydroxyethyldimethyloctylammonium, etc.];

(1i) cations centaining two oxyalkylene groups
[dihydroxyethyldimethylammonium,
dihydroxyethyldiethylammonium,
dihydroxypropyldimethylammonium,
dihydroxypropyldiethylammonium,
dihydroxyethylmethylethylammonium,
dihydroxyethylmethyloctylammonium,
bis{2-hydroxyethoxyethyl) octylammonium, etc.];

(iii) cations containing three oxyalkylene groups
[trihydroxyethylmethylammonium,
trihyvdroxyethylethylammonium, trihydroxyethylbutylammonium,
trihydroxypropyimethylammonium,
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[trihydroxyet hyl met hyl ammoni um

tri hydroxyet hyl ettyl amoni um

tri hydroxyet hyl but yl anmoni um

tri hydroxypropyl met hyl ammoni um 35 53

tri hydr oxypr opyl et hyl anmoni u

trihydroxyethyloctylan'rmniungg etc.], As the netal

hydroxi des (C2) , there nay be nentioned al kal

met al hydr oxi des gllthlun1hydrOX|de sodi um
tﬁyaw@xpééprgpgéﬁﬁ Yi-GRTRPABX| d& 1 hetds oK Y shivdcGhy 1 ammon ium,

e€arth nmetal hydroxides (caIC|un1hydrOX|de magnesi um
hydrOX| i u dro i de . and the like. As .
the' o boraay Bt oehere hy rtheAAvdiaeaFkappdSikali
maEhaIhydabk$désod&mﬂhaambhwdte31@@naﬁadummcawUmnaﬂdg,
pggﬁggiu@ g@dknﬁldéo %rt tl%'alsigll t%a(rct% %La)e%@l hydroxides
onat e, gnesi un1car arium car
eﬁéc}umahwdrhéldekemagﬁetsh@mphé’éimmlé? ( &pyrium ﬁﬂéfldéfOdeer
cBBY)be aBNthanedyal kali netal salts (sodium

h h h d
tri 824&%‘31%@2{;;?@ SR B UCD) B Ry AR e p kgL metal

salkal { fiedidb arddnamd apotalstd ufcrabebumte, etc.), alkaline
%¥% ﬁ%?ggg%gltcal %ﬁ%%GhP %%%%% at%@dﬁggfﬂﬁ carbonate,

ciuntri po magnesi
b&r&pmlyphbsph&ﬁe eharlunﬁmﬁiﬁ@myﬁhégphate etc.),

and the 51 k;??( :ﬁ?hé’@@s S('C|4%Ca$1?e§ré £2Y be hOEE LolBY 2PR211 metal

menti one salts (Sodiumsilicate,
SpbtasSsFaf 4r PraeRRogplRate, a?%%?$%%umé%¥¥?P?RﬁQﬂatef sodium

t&@lbbiy@ﬁal:sghumesl ﬂ)(b’gaéﬁlullff&@ﬁ.@ﬁjllypkﬁjslpfﬁ?(ﬁeeﬂ lebar } y@lkaline
SI cat C nd .the a nol._.am.nes
R f e SRl Sbd AR B RS AaTees

pgrephaﬁphamem@annummhamphgﬁph@te25alc1umtrlpolyphosphate,

1y | di.et: e fg%&] 1 dat
mgﬁgg%ﬁﬁgdgggggagkggﬁﬁﬂéﬁ%%rg%%ne (aéﬁf?ﬁbnlﬁgabeﬁ%n =e
apgl €8e11¢ke?), and the like. Anpng the alkali

CO”DOI‘J_Qrﬂl'fe §€) icatBsviesy othehe Iﬁdpa@imtmrmeagkaﬁi metal
sBaghelied she 0o e Al () Jeprenent et O Wianine
eantthmprterl salts {(calcium silicate, magnesium 51llcate barium
silicate, etc.), and the like.

As the alkanolamines (C7), there may be mentioned
moncethanolamine, diethancolamine, triethanolamine,
N-methyldiethanolamine, N,N-dimethylethanolamine and an EO
adduct of ethylenediamine (addition number of moles 1 to 7),
and the like.

Among the alkali components (C), in view of the cleaning
properties, preferred are organic alkali (Cl) represented by
the general formula (17) and metal hydroxides (CZ), and more
preferred are (Cl) since there is no possibility that alkali
metals or alkaline earth metals remain after cleaning. In view
of the cleaning properties, rinsing ability, and the like,
preferred are (1) tetraalkylammonium cations, (2} ammonium

cations comprising three alkyl groups comprising 1 to 6 carbon
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preferred are (C) since there is no possibility that
alkali netals or alkaline earth netals remain after
cleaning. In view of the cleaning properties,

rinsing ability, and the like, preferred are (1)

t etraal kyl ammoni um cati ons, gZ) amoni um 35 cati ons
conprising three al kyl group84conprising 1 to 6

carbon 54 atons and one hydrocarbon group containing

7 to 24 carbon atons, (3) amonium cations

atmm asdngd npdabkgrbgnaupsironthdeanaggl’ too2 6 ceabbomtons,

@%?%@ﬁ%&guﬁM@aE¥§5% ?5£§§%9£9 pﬁm&%ﬂﬁ }ng%ur t80n€§1n1ng 1

at ons ni u cati on S ng
1y lcasbgnoafcBsneainENg ?J&YfiéoGaéépﬁoﬁraﬂﬁﬁscaﬁaalnlng 7 to

Aheeerhwds 0625 Pahor(ay p§mm§ﬁﬂiu@| é\i’rfhgoﬂs tc@na&ktlardl@oene alkyl
artil cu

atons, npre refer d are 'l' rgg%\

%@érperﬁ%aar% feq)l t sqar;m}r@ PR 3 BhhGE Peigearbon’groups

o tenirtl real tt o 4t ed risoe biyirenmeot e meaid onsd are (1} and (2),
I

R R e B R o R PR eae, Y e Qhyaroxice

andoriiew oflt e o emnarpropeen e erdleme ¢f ke, t he

ﬂéﬁﬂéﬂﬂhﬁﬁaﬂﬂgnﬁuﬁnﬁﬁﬁfHHQ &8 éﬁﬁgfﬂé%&dhgllué@ 38 these.

nore preferably 0.3 artrcul ar | refera
0.5 t &hsn BE@ealBﬁlﬂheoﬁBP RELST (the? t\%regjemlno iew of the

dlhearpirespRbpe Y €8k Ia@m ti& 1h/meecmear cohhendetfercg)e g wfweight)

t he_pr.ese ti can. be in grhitrary fo :

o BEREeE e Pt acl a b of B AT PER e Anfng o4 BosReFEfButarty

ﬁmﬁﬂsr;ablry\ﬂ Swtef Shahbdisieng cabithiet yreatghttheft the detergent of
Nhesdd G diKs, preferred is liquid, nore

preferred is a solution. In addition, when naking the
det er §&¥teI%Ro é%oﬁéFﬁéﬁentZGftWé‘e d’é%eegreg*léhtlnéffent n can be
ﬁe&ﬁ@@hxbmteat:y%rmyageneelutﬂalta:axﬁbﬂﬂerlam&neme@n. Among

éol ubl e orIc_jani C oI v aé % [ or ter,. £ .

i Samsary Y A1 8t o gar (e of using,
ol vbatlsi D) p;:erfervieelvrrfeﬂlthel chenaiprg ferompet L sessolution.
and tqﬁzahﬁgtégkyCgkénaﬂg%ﬂﬁﬁcﬁﬁe fbeﬁ%sfﬂf% a solution,

preferre ene yl ene glyc

%ﬁ@%?ﬁﬂef& He?sth%lllﬁwle‘hel@V?%’%}%n BaY 9@%E9¥%n%he

A AEO e i BB RatpEebeluBde MR thesEvaat D) Sl U ewater,

‘%} nic solvents (D) are used, the bl endi ng anount
%Eb)n? 9BIFWei ght) is preferably 10 to

Among the water-soluble organic solvents (D), in view of
the cleaning properties and the 1ike, glyccls and glycel ethers
are preferred, and ethylene glycols, ethylene glycol monomethyl
ethers, diethylene glycols, and propylene glycols are more
preferred.

When these water-scluble organic solvents (D) are used,
the blending amount of (D) (% by weight) is preferably 10 to
90, more preferably 30 to 80, particularly preferably 40 to 70
based on the weight of the detergent of the present invention.

When water is used, the blending amount thereof is
preferably 10 to 99, more preferably 20 to 85, particularly
preferably 30 to 80 based on the weight of the detergent of the

invention. Additionally, when the detergent of the present
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30 90, nore preferably 30 to 80, particularly

preferably 40 to 70 based on the wei ght of the

detergent of the present invention. Wwen water is

used, the bl ending anmount thereof is preferably 10

to 90, nore preferably 20 to 85, particularly

preferably 30 to 80 based on5§he wei ght of the

detergent of the 35 invention. Additionally, when the
detergent of the present 55 invention contains

iwetesrt igrostongarins efatere mesttr ahirzedofathe feBEyabrzed salt

((Pﬁgz)) i QA%éﬁ S %)9' aﬁggl S o'&tl‘é t'élgie lﬁ%bd{:ﬁe CQE%&HE dc &@!r)]éund {Al)

cpmpwafl@r(B aRd %lé%@plé@ﬂrorﬁ%2 @ éoﬁlﬁﬁé@ﬁt rik fenvater,
éﬂatggtggﬂés(f&ﬂg and/or (AB2) in the detergent can
be appropri at el uste ccordj ng t he
ot - B B Enity Aot 6. RIS bt oSk g R ranipRe 1n the

detteargestd edh be apgamipr isdlalend d3 @@)e@adcmdenga:roe:he purpose,

%L{%%%\Ad{}e @@%nﬁ%%b@tw?ﬁ% de%f erge |e;

pr ef erdisinytReMd a0~ Do) Uil e @égénlgr@le‘r%rm%@/) 7nd yater are
BYUZ0, tkf@rdéfqﬂ@rﬁé/tﬁ epdtpeab! YD AR oL/ BD) jWater}

view of the cleanin roperties articles an

Cg}rétaagéleé&ﬁdtbﬁe el ¥ebepl, t Rt eefakgl@( ARES E° 80/10, more
pﬂi@ﬁ&ﬂlﬁljf@/h@tbrﬁg}@G,Opirﬂi)@ulé.ﬁlyplrelﬁéesbfmw Y& 0 to 70/30
319k 0 I8 0E0eLA000 of Le ALESERL POYEILIN ahf grease,

r ev rrosion rn cleani
aldkdthe cll]ﬁi)nponents to V\,hl ch metals (al um num

W' rl NGry Gl E, RIA) \é}}ﬂr‘?ﬂﬂlc anddrha d i(ks. hé%lng 3 to 2,000

yhydric al cohol s & ere may be nentlone & %
W%}q%gﬁw@%&%ﬂ% Pcthe At Ao §Edhspresent 1 vention
iﬂlmm)&?;ﬁidtﬂétﬁt?ng rm@‘e&hyb@zpﬁﬁﬁ@m?% cleaning ?lectrlc
ent aer it etc ehydr at e ensat e
SR RRN A OeahE 1) s gy e P LREG sEerT Aebeivices,
grehttdyt ycidee n, etc.); (E3) sugars ((E3-1)
mnosa&%e&pggarﬁcps%eﬁsw R} n%@ermagﬁ%e hERe$Bned (1)

| ose hexoses (gl ucose,

xyl ul ose
ar%rn%&@c R adtdeic f?%@%%%s {3t peReln, { REHResRylolethane,
@méthmMaﬁ§ﬁ@@}ﬂﬁMﬁS%1ﬁlC )etcetc;,} EQE3d§1)1ydrated
dlﬁﬁcch |des Egshglos c%acc aggie n rl t ragl i
& Ohydftlilo P&g YCRAM8s 8%’ £ ?Es gfraglycerin,
ﬁm’&a;:hhmrﬂe,s e(t[caf)f,ln(ﬁ% sugars [(E3-1) monosaccharides
{pentose (arabinose, xylose, ribose, xylulose, ribulose, etc.),
hexoses {glucose, mannose, galactose, fructose, sorbose,
tagatose, etc.), heptoses (sedoheptulcse, etc.), etc.}, (E3-2)
disaccharides {trehalose, saccharcose, maltose, cellobiose,

7 gentiobiose, lactose, etc.}, (E3-3) trisaccharides (raffinose,

maltotriocse, etc.), etc.]; (E4) polysaccharides comprising the
above monosaccharides and derivatives thereof {e.g. cellulose
compounds {methyl cellulose, ethyl cellulose, hydroxyethyl
cellulose, ethylhydroxyethyl cellulose, hydroxypropyl

cellulose, saponification products of these, etc.} }, gelatin,
starch, dextrin, chitin, chiteosan, etc.}; (ES5) sugar alcchols

{arabitol, adonitol, xylitol, sorbitol, mannitol, dulcitol,
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maltotriose, etc.), etc.]; (E4) polysaccharides
conprising the 30 above nonosacchari des and
derivatives thereof {e.g. cellulose conpounds
(methyl cellul ose, ethyl cellul ose, hydroxyethyl
cel I ul ose, ethyl hydroxyethyl cellul ose, hydroxypropyl
cel l ul ose, saponification pre®lucts of these, etc.) },
gelatin, starch, dextrin, chitin, chitosan, etc.};
(ES) sugar alcohols 35 (arabitol, adoni t ol , xyIitoI,

esaor.bict 6E6) namins tmienalld clittmis-Benet EA): et E6) ; novolac
ol.s n no
rEE ﬁsp 1 O(Cf(%g%t g@qogbog%pkgérﬁ)e%go(fﬁgégr c\,@é%?lesnovolac,

eﬁ§vcb| aé L JRDTEBYS dl%h@ﬁb% hy¢ony=pt kEeup-containing
oBY @ﬂé' OMOQQ'OQ)@J' it gi i, @myq%foiy@ﬂﬁyllag@@hl &Ds, acrylic
Vi n acr 0
P{Daapgﬁygpé;(% REPEPREPR) alRot Bl 2CTHL £ bBol 3 AR 22t ton
pmbdduttobbhanabmbeffomnmy@dmmyqemhyIﬁeﬁhhaanyyétmeand other
' | |
L
4of aggliegsl ( @ddlztﬁr@negymbﬁrtﬁés@oleanél thel Inkles) pf these,
adgdikhion xkhe pﬂllﬂ'ti’ﬂﬁfoxﬂl %@'ﬁoiﬁiydﬁ‘}’c 10 2 dSLAE) may

alone, qQr two or nore of them may be Us
beoHERhALOGR ORI CE RS RS %?Féﬂaé’ B¢ 8&1’?6?%“69“@1%“0“

Vi ew Aﬁththgsehpgthyakmr aD8bRBPEEVENS | :omesf;teﬁctqf hav:f.ng

er.redare E
A T 50 61 Ve BF P el e e S5h B 5714
(@Ren atnldle ﬁ@lth@ma:gﬂaﬁﬁnﬂad(&QeeﬂkyQﬁﬁym,taﬁgcharose and
gggquqg amount of (E) (% by weight) is preferably 1
nore preferably 2 to 10, particularl

pref eWQBPyUBetEbO]?YIbTé%%bC awlcfcrm%%.@h 25F UpRY, the blending

aﬂ@h@ftglﬁﬂt(z?,(vf (4 be Wdi\tﬁgﬁol 08. pﬂwﬂmml | r'v 1tt|®92|@pfn¢hyéq:melcferably

a S t articular Xce ent tal.

2o bPr b8l BT oh SR B or IR ShE g iont of
thiee deéteeogartt odf uﬂaaqmvﬁﬂﬁnonnventlon cont ai ni ng

the a#xlS@ bv%?”p%ﬂ%%of&}%@ d"’%tl%hdl% thys e%ﬁ%lt

the b anoun relative to the
Rﬁé‘t@ﬁﬁﬂ@ﬁl@@xcﬁﬁée%t@t%%www Pregeatépér abf§ct when
t@l-e:!{ 2@ S QRN & Prefery ot ent0.&f tﬂié’r@)rdlﬁfriﬂ cluixaarﬂaion

By chely 32 et gLt e Ceflilee ) 1o, s case,
tarobhendfing(&po@dk byt wWel)glre)l ateélvat tyetho ot 1 eedabht of (C)
a\Pﬁi QQ{epf(%(@ waerhqgl{ﬁ) is preferabliy 0.1 to 50, more preferably
0.5to0 40, particularlypreferably l toe 35 inviewof the cleaning
properties and the like. Additionally, the blending amount of
(E) (% by weight) relative to the total weight of (C) and (E)
is preferably 10 to 90, more preferably 20 to 80, particularly |
preferably 30 to 75 in view of preventing metal corrosion, and
the like.

The detergent of the present invention contains at least
one surfactant of the invention, and a conventional dispersant,
and/cr a surfactant other than the surfactant of the present
invention may be used in combination within the range that the

effect of the present invention is not adversely affected.
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Is preferably 10 to 90, nore preferably 20 to 80,
particularly preferably 30 to 75 in view of
preventing netal corrosion, and 30 the |ike. The
detergent of the present invention contains at | east
one surfactant of the invention, and a conventiona
di spersant, and/or a surfacPant other than the
surfactant of the present invention may be used in

- conbination within the range that the 35 effect of

t he presericiifiventamopleés ofdtheacvevset yoril dctparssit, there
ni%;(b@ﬁ&ﬁ{ §ngy8 l8S of s A s Cgfﬁgp%m@'sa%% PR gtgéz}ltk‘{ylamlne,

ere na i onéd anmoni’'um s al'k
d(l@tﬂrmlrawlamnérlaﬁratlra}nzam:neetq i @tﬂ%/lad{ﬁﬁi@laétlél% salts

%'}q.e%lhl&%'&qlaﬁlmn@es§§£gs ef{d I %Eh@%’b@myﬁ@r%au@) BlGplified

of t epolymers (A2 |Ifled above:
2Bo1Ps abOHPPGES 9{;\? xyEd Ylﬂ G&d I RgoniAddonized

cealihulogse, hdeaxneehipl ceellhmbsse hpyesoxypoppylcellulose,

cel |l ul ose uar cat | a
B T an i P R e, e R TR AR B i sale,
gadliypwiimeld altectedl, s e tcondermssldy vighds phisrdhe Jaoi dgpndensed
p(%'g%tscﬁiﬁlﬂ ?EHQ Qﬁbgapﬁ}ﬂ%ﬁﬁt39§@h§&§d, frc}phér hate, etc.),
opates phytic aC| oxyet yene)
RiOFEh a tefo d FRYGIC &S rtcﬂ m%sa{ﬁa %gy/% ether
R2hRhespked, Ctr@de&y@kgre}thymeﬁbl}lr @5};9& étiese, plasbhoric
the |i When.t hese g sants are %seq the
J@ndﬁ% émuﬂ%XEereﬁhé’? c&er S5t $1Eo Ty Siei ght )
i s pr@henabhys8. 008getoatdsbased:seth Ghet héewéu.glgt ampunt of

T{I’;Ei%ed?%gﬂgfg ng% J‘Sg; :ﬁfﬁﬂ oﬁsepsttse kg%% N6 09tNLH 6 based

e sur ant res 1 0N,
Ayt oifi isitc, ofarﬁ%uctet%%%%%f d;vh%naﬁh‘b%tﬁ%none

and aan xhurecehntBesenanytien L@@su&rf@d&ra@{tebﬁfeah@r;&esent
nonlonlc or aEIOHIC surfactants As the noni. oni ¢

QN At RY P &@W%@aﬁéﬁpﬁgneﬁf SIeRke O{:’ﬁ}lghoterlc one,
=21 Baal At Be U It assaalveyd bet heedt yyrel paklfplraleldyhre nonionic

fgqlogyl e, d..al kyl thio ether type ones; ester

pe -'sur &ctants such as  al kyl ester type and
sor b| fantlad Rpndsindre sypEashastse ofvRIR BRYIPE meppdoned ether

J%ﬁﬁé‘é’@aﬂ‘té@u@ﬁmmﬁ $WathedStype, alkylallyl ether type,
agfafagg’%/gﬁgl ene egn gﬁgdgg%%gﬁesgigenr %aet‘lsgr]}f%%@gnts such as
FAM pieerakyleaealkybrant de;a i wireanisr oypé etveeni cotgpesation
type surfactants with an amine such as polyoxyalkylenealkyl
amine; condensation type surfactants with an amide such as
polyoxyalkylenealkyl amide; plurcnic or tetronic type
surfactants prepared by a random or block condensation of
polyoxyethylene and polyoxypropylene; polyethyleneimine type
surfactants, and the like. '
Astheanionicsurfactants, theremaybementionedsulfonic
acid surfactants, sulfate surfactants, phosphate surfactants,
fatty acid surfactants, pelycarboxylic acid surfactants, and
the like.
As the caticonic surfactants, there may be mentioned amine

surfactants and quaternary ammonium salt surfactants.



10

15

20

25

30

35

surfactants prepared by a random or bl ock
condensati on of pol yoxyet hyl ene and
pol yoxypr opyl ene; pol yet hyl enei m ne type
surfactants, and the like. 30 As the anionic
surfactants, there may be nmentioned sulfo,nic acid
surfactants, sulfate surfact2hts, phosphate
surfactants, fatty acid surfactants, polycarboxylic
acid surfactants, and the like. As the cationic
Surfa@&%ﬁb%mﬁﬂ@ﬁétﬂﬁwubﬁaﬁemhteneﬁeamm&ybeﬁentionedamino
surfact d quater.nar | sal aGtant s.
2885 ACTPREARbRot EFIE Lo0r PALCANE  FRoPS aybe e
ment i wned Eﬁasm)&ﬂﬂﬁh@ﬁﬂmtﬁnaﬁﬁn§se@etﬁhﬁéblendlng amount of

+RULt a&%ﬁf‘é@ ﬂ? 'w'e‘&%;ht\é\hf@ drhese 8 achant S ALe based

use of these surfactants (% by

oneithkt yeilghpr @ﬁfeflgﬁl VieGeGth & 1 FNFasEy - 1GT t he
me'9h@othEh&e@@f@éﬁ@”bfofhéhprEQﬂﬂﬂtimWEnﬂIDmJnnne or more

det er gent, of the present inyentio
ostR&r 2Additvees | %ﬁ%ﬁ qi ghé1qﬁ‘ﬁ% uths corrosion
1@@&&@&b@0 pthUDMBMQr4ﬂ5uﬁﬁanmng adnrftf,e qﬁpqg*gg agent,

fo%ﬁb?%g%%%nt de %kggeagaagd ﬁiﬁhlnnﬁﬂebﬁaﬂggeﬂbat the

Fangs 10 effect of resent
elflf\eem |cxﬁ1 tihe memrerlsré{egn‘\'am%dtfedwt g%y @ffected.
exafm' ?) cﬂiféicarétxla%?l@&:ntof tiher exdEbielagmnttilosred may be
pheno |0X|dants 6 d|-t Pytgl&henqnﬁ:l_h 1
H@qtlbm £s Y PpRenos,

ZLELHﬂﬂ¥¥JEAméiHoﬁyﬂhéﬂﬂﬁuuﬁ 4~ @ﬁMEﬁhykﬂﬁTﬂrbutylphenol
ntIOXIdantsﬁg%%é§3&9ﬁ€gp Ob a0k f@? e Pémﬂ@és such as

adct am ne and nononon | am ne;
mbnﬂdqﬁyﬂqﬂphgnyﬁﬁmmggS@@@ @gnononyldlphenylamlne,

and 4,4’ ~dibutyldiphenyl and
Cf[‘L j[ll'k)gll g%t rfydl%}ﬁgyn%ﬁaar%n‘?ﬁ% 0 1g?£i1enlpaﬁl¥1e§mme
%Mﬁﬂrqﬁpqug#q&ﬁh%q¥ﬁ%m%%?fa Lé gﬁ% 1 en amlnes such as
Eé%féﬁﬁ%@ddhﬁﬂ&ﬂydémﬁme anaphehyhhﬁkmh&igbehyhsmlne,

| d 20 o H t
ORI SRR 2SSk B geehtruban e, ete
Hﬂﬁéﬂzabfmmmmyl arimki sLE3-1 gﬁjﬂyﬁqqﬁ:@w@m% épg)enothl azine,

B b e g el )

Dot hebytart Tor ey prospRiEaiybenzy ) shiz
ayh &1 sogieeyb phasnbit ¢bigdd2, 4-di-t-butylphenyl)

Efg@gggﬁghrfggfé¥pgggggh% h@ESQXEBH8§9EbESEphlte,
dlphenyldllsooctylphosphlte, trlphenylphosphlte}, etc.; and
the like.

These may be used in combination of one or two ox more
speciles. When these antioxidants are used, the bilending amount
of these (% by weight) is preferably 0.001 to 10 based on the
weight of the detergent of the invention.

As specific examples of the chelating agent, there may
be mentioned aminopolycarboxylic acid salts
{ethylenediaminetetraacetate (EDTA),
hydroxyethylethylenediaminetriacetate (HEDTA) ,
dihydroxyethylethylenediaminetetraacetate (DHEDDA) , nitrilo
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the like. These may be used in conbination of one or
two or nore species. Wien these antioxidants are
used, the blending anbunt of these (% by weight) is
preferably 0.001 to 10 based on the 30 weight of the
detergent of the invention. As specific exanples of
the chel ating agent, there nB§ be nentioned

am nopol ycarboxylic acid salts

{et hyl enedi am netetraacetate (EDTA),

thyidicxsethiN et hyheaedk gstnet t ndeetidhee (HEBTALDA3S B-alanine

Loyl iyl ety e0edi ArLogt eLLaarelR) Pof R acetate,

immDaa@étsaxoe(ﬂer/t)e,,hydrcbnyeqlmmmhed|Iaaéncmei(mdlrm)iql&@inate,

dl‘%{ﬂ)’h )1 ﬁﬁg}%lr@%ﬂﬂcﬁ%&@d@etﬁﬁamate, etc.};
ylgliyci I"acet at e

i m nodi succi nat e serilne
hidgEatvatcd r I HeaA M@W,%t@te, tartrate, citrate,

g(t.tluf&sbctr&@etei&)tl gl; y@ya@oaalr_«boxgrs_a@‘etsat(pyrginumamﬁc acid salt,

bt%fi’crzto%j lé’ I%%[ 4 Car bo lﬁﬁaq,ec§§¥g£)%’ﬁ a%%egeatrdcarboxylate,
waC|Ocaﬁﬁﬁxyhzﬁnhpx@ﬁyﬂnnfldaathXﬂmQtHyﬂttartronate,

t iy g&ﬁl%t%jh]%g{%lg&ecﬁg{ dcef“"‘ltciI ¥&Car(goxy @é‘e tartarlc acid

rr(omsmqmﬂmw ‘qaa?&amtaélc&aiwmmmo@tc ; other

c%%xrﬁ_taﬁ:eso{(ﬁ(gléﬂ@ Rl r i Fd €, 86hUatdl, etc.) ; organic
nonosucci nat e aci d ?ISUCflnat

Y O B35 1SS e ofe S| oCHEL o AP YEE TS icopotmmers
Wﬁll&sacecﬁeallyblaganhol @mdﬂbwérﬁaatyﬂil(:miud)—malelc acid

BUATE | A EPALAI AR VIRL S, Cg%%e&amdes
(amrd:lcumblaghmre Wﬂx%ﬁ@l@&%&@b&'fw,yn%?c ; polyvalent
MWlﬁ@ﬁb%ﬁol@n@%@ﬂ@@@ﬁo@?ﬁ&?% %‘é‘iﬁnb‘%s%&lcﬁcopolymers
copol yrmer, etc, pol yval ent car boxylic acid
%Wﬁ@ﬁ@rénéuéap%F Wﬁf%lw& ‘AP ICo ot fref $RabE© acid,
HEH TR h Wilate s, QT&ile:ta:riﬂf.st)dlld: taam!m suaci i c badel, i €spartic

. ny d ! 8
R0 sk PR v TR R e Bt ©
mdi;dsqamlme:rcses 20 potgisacthakibese ( sty tdhse cabe et bse,

S fne BRFL 'c%’lluQ.%rskéox¥€§t IW' pl@@éﬂa%l@f@aacﬁt& shilts {methyl
(ghosphonlc acid salts { osphonic acid

hosSRhRTHSE @ﬁ:éﬁ@@ﬁﬂ;%%&%ﬁ&&y%@g pggrspﬁonlc acidsalt,
iyl i gene cﬂl;ﬂ{tﬂgﬂrhﬁ{h@ fcid salt, ethylamlnoblsmethylene

SRSy Lene, BIRRIoLE 2 u8ehitene phosphonic
acid salt, etc.}, and the like.

In addition, as these salts, there may be mentioned alkali
metal (lithium, sodium, potassium, etc.) salts, ammonium salts,
alkanclamine (moncethanol amine, triethanclamine, etc.) salts,
and the like.

These may be used in combination of one or two or more
species. When these chelating agents are used, the blending
amount thereof (% by weight) is preferably 0.0001 to 10 based
on the weight of the detergent of the invention.

As specific examples of the corrosion inhibitor, there

may be mentioned nitrogen-containing organic corrosion
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25 acid salt, etc.}, and the like. In addition, as
these salts, there maybe nentioned al kali netal
(l'ithium sodium potassium etc.) salts, amobni um
salts, al kanol am ne (nonoet hanol am ne,
triethanolamne, etc.) salts and the like. 30 These
may be used in conbination oF one or two or nore
speci es. Wien these chel ating agents are used, the

bl endi ng anmount thereof (% by weight) is preferably

1eh0Bdtors S0chasdenanttireakd gho Lol trhezdécekganptgtiazole

hhRe nl \ée'?lty'cﬁ%ca%o%p%@ofdpc c@fﬁrﬂllrﬁfhg‘)fz e GPIRHR atoms,
|nh|b|tor t here be nentioned

bePERGFeRAEeE ai Jﬁrr«r@a %cﬂgeaﬁﬁzfleaer BYABRCBHOOR ARPEPIGEaining
2steh 2a@s daemest Htazel, e tHiclad iy irmraley denzitgd=az@re group

BRI A5 BT AL 0UR 00! ARG R SGAD G o
afygrlocaridengriospccont @ipriing s2ch @SZ&)heérfbﬂﬂ:@t ofisjodecenyl

;1% ceabﬂ\a NG, *a%% r&r&l QR fad il 2 to

car on at dms, rcapto enzaot ni azol e; al kyl
d@ﬁe@%ﬁﬂum%a@l&c|a<¥§~dsq;cﬁ>aarst1@1ha€rfrtee*sﬁt &f golyhydric

a‘i@@%@q@y%uc&ﬁ%@ oG pA G a6h, n@ﬁic&dleé‘aaié” SHICEd Y it monooleate, _
anh drld && dodec nylsucm

d ti
W PCoL SHEEdnore Ehen a6 %or Cheas May be used
1mmbeaiae;1cgi yde rane ru:cncmrcea:txe ndl®: pard@iers/t hri t ol
m)noohel%ke,thgfgg E:Q%:BEFSn Iﬂﬁ§81%¥sb§rgsﬁ‘g%' nthe1 blendlng

conbi nation 0
agennds iodn thelsiebi( oy Hﬁegh§édlstﬁéeﬁﬁeﬁbiﬁgo %hn@%tlo based

s o U ey 32
| V |
Re Speci FPRS LA PASTE o ook e et U R By ey be
m@ﬂﬁudwm&Mﬂm@ﬁaHbc&dﬁdﬁuﬂuahhyﬁﬂquhknﬂﬂqmcmdaeudfurlcacrd
furi d
Jid hotkgcacld anc. Dlhdfafohds AL LKA ANNER SURBne and

' hafo awrne an am ne
i tedthagts] 1 sl rvenvi reas SURGTE TS ok aamimpseich as ammonia.

TERRHA IS 1SURSY albisakhy 1RO 1Iyﬁ%r '1&1@%%1%%'% 88ch as a metal
netal 20 ign are preferred t hese na used i

108nBF RaPFBACEF SBneAnbIEaRS arayneeeU%%%c% SohpBRLIoh of one
drhese pi &tdjr@ta@j’é:z&fﬁ used, the bl endi ng anount

thereqf (%, ta)dj L% Y eJ LAblys & 004, & %l]e%ﬁ%sge%mount

on the
thereof (% by wezght} is preferably 0.0601 to 10 based on the

weight of the detergent of the invention.

As specific examples of thebuffering agent, crganicacids
or inorganic acids having a buffering function and/or salts of
these can be used. As the organic acids, there may be mentioned
acetic acid, formicacid, gluconic acid, glycolicacid, tartaric
acid, fumaric acid, levulinic acid, valeric acid, maleic acid,
mandelic acid, and the like. As the inorganic acids, there may
be mentioned, for example, phosphoric acid, boric acid, and the
like. Moreover, as the salts of these acids, there may be
mentioned ammonium salts and alkancol amine salts such as
triethanolamine salt. These may be used in combination of cne

or two or more species.
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wei ght of the detergent of the invention. 25 As

specific exanples of the buffering agent, organic

acids or inorganic acids having a buffering function

and/ or salts of these can be used. As the organic

acids, there may be nentioned acetic acid, formc

acid, gluconic acid, glycoli€iacid, tartaric acid,

fumaric acid, levulinic acid, valeric acid, maleic

acid, 30 mandelic acid, and the |like. As the

~inor g‘ﬂﬁéﬁ ﬂmsﬁbutflfelr&n@‘la@/gem reret ioadd tifeoblending amount

h d
R Thucys EUPELE o0t OO o Wb ) e weronc
oﬁemheodedeamﬁmmluﬁii@ﬁiénam@ﬁﬂqnanol anmi ne salts such
as tf{%eEEQEQk?E‘" B& %h.és Beﬁﬁer@é’f@&nﬂﬁgdaééht there may

nbi nat | one two or nore S €Cl es.

bﬁh@ﬁnﬁﬁ@é@dbtﬁlflé-ﬂoﬁ’@ SGERRE1I% AFEETS fb?aéﬁdﬁ%@gents
c%@laghlh@e m@ﬂ‘et(tﬁ(plkm l\d!]?:lc?i’d) ﬂlSJCﬂrc@‘ﬂrlabirye 0.¢bltyethr
e on e wWwe 0 en
S ErRn < s Gl (o i o f i e i g
agent Whéhetkeesmyieﬁahemyeagenhe@r@ usednetl‘d%béaﬁdhgg amount
gl%‘?c%tosf {deF:S’gone%h?‘é’e%sgré%kéb@yng 0001 to 1 based on the

iTet hyl's 'uoroSi i cone, ~pol yet her
wgughé:o@ térec defergerdnstl thentInveiHd Ahe | i ke. Wen

- thesepdefinaptagcag ratgser@r et Wsed mak/fiee ﬁiéﬁﬂdbﬁédaﬁmlmﬁ:e salts

(5 & TP L8R FUA Ao fa)ffrfr?éﬂﬁfétte%v{;iw@’ro?t?:ﬁ 140k gsed, (o g,
shalifuet it Bolsel APt @gentnont hereh vesiler ext Boned, @dﬁ@h&des e.qg.
R

IOSU
Mnlﬁm&‘lﬂ‘mﬂﬁ@ﬂ@tf&k Qhow@ér@/de%fz% ky. other Organlc

Jﬁd@r@ea}j@ﬁtsa@@ @' dehde; sete, )ox@h@é&fﬂcﬂ,s succinic acid,

reduci ng, agents 15 tris r boxyet h q
I S BRIF STt by G R e L bR T Bdfly S1tTic acid,
l(,ﬂ@agfkﬂﬂfﬁ@ﬁﬁjrcb ~ ¥l l foracd deidyasicoirbiadaid, isoascorbic

i eGna, T R Uit A PR

hoqui none-2-sul f oni'c aC|d
ascor&hﬁ&ﬁnmﬁy|b§o@§@drbmccoﬂbﬂ@atép@ pf @Bei 9At Fyesor more

éﬁe%%se W thedd kequd nhesenmy e usadi i the blending

SombL O o Qe oL Ly or fole Shedley WeD o based on
trhenedf g0y e gid et Gept e et yidvedtionl0 based

on The surface tension (25°C) (dyn/cm) of the detergent of
the present invention is preferably 10 to 65, more preferably
12 to 50, particularly preferably 15 to 40.

The surface tension can be measured according to the ring
method of JIS K 3362: 1998, corresponding to ISO 304.

The total content (% by weight) of alkali metals (lithium,
sodium, potassium) oralkaline earthmetals (magnesium, calcium,
strontium, barium) in the detergent of the invention is
preferably 0.0000001 to 0.1, more preferably 0.0060001 to 0.01, '
particularly preferably 0.00001 to 0.001 based on the weight
of the detergent. As the detergent of the present invention,

those containing completely no alkali metal or alkaline earth
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the wei ght of the detergent of the invention. The
surface tension (25C (dyn/cm of the detergent of

25 the present invention is preferably 10 to 65, nore
preferably 12 to 50, particularly preferably 15 to
40. The surface tension can be neasured according to
the ring nethod of JIS K 3362: 1998, correspondi ng
to 1SO 304. The total content (% by wei ght) of alkal
metals (lithium 30 sodium potassiun) or alkaline

mRalhaes 3 s (dMENeS bud i aliciwBr psédoribiim ¢ paridithe like,
in the detergent of the nven ion is preferably

0660061 256 51 2 hfos Hreferabl y 0. 000001 to 0. 01,
parti asl ahleymprtebelr dblry dete0eCGhing Ghe0h kaddd mertatlise and

a\ﬂaqqtne .% rtttﬁerrgﬁtaq_gsg ﬁ]wéﬂsl—t]&%vﬂ'?tn%r@% Oy of ha@(ample, an

resent I nventi on ose contalnlng conplete no
Biokald 2heeabt bpn Hethdche TEAMGE ISR, AR AICTPasS Spectrometry

Reberifdi, and 1A MENW-8f -1y ealaaiBiilsi yeansli dhe dHKECP mass
the abov%ﬁrag% qé%{nﬁ£erred As the method for

tals and alkaline earth
netal§heaappuhchmawnsneﬁhnde fieoteeyanpl @ @Ame Bnvention are

n ttog%gtfgﬁfggigoxn dI S%t"‘f"t Q%dalagggcke L 5ereferably )

Be Used. but in vie
Lme@bagu m@euar@ew@lﬁa%%earsmmr@@tsﬁ;eﬁ qupregapamgfacturing

peanpRld cat ins fis t&%é@ﬂ&[ﬂ?ﬁﬁa@rﬁﬂ% | nviedd4:@hic

are not particularly restr |ct§d but ?
GRRONEH S| §EPr e FEFRIASS - ARSI 5T slala{ee §ertt iFonwaters,
dﬁkﬁﬁﬂﬁﬁgt@&@qes&bstdummmgfm&naﬂactmnnmg dprocesseslat panel

v.arious el ectr ri al o .
%ﬁﬁ?laﬁghéﬁc a%enl ond%gl%F%' gﬁggg |conmg¢8E§?n}C EP’
kmﬁhﬁ'ahdlmegsetsqb@tﬁbﬁesiﬁ@kfené@ﬂﬁdnﬂ@néevpééated-Clrcult

dddrals Pakgles ‘%b%ﬁhﬁyﬁza?luégmﬂﬁnhbgﬁhgngr lé%tdaﬂ,mﬁ)an@ln%ng these,

pl asma and or gani ¢ 15 light and nmagnetic disks,
iocey, P%‘ﬂ%‘élaﬂelﬁéxepfﬁrrﬁh&d’ SFpeL® POk SHBPEgates for
JJ_CJ.quJ.Q:Dterﬁ\a:talLloIﬁﬁﬂélf‘éatdﬁgﬁemm&l&&oﬂrﬁmnézhme it
is patticularly prefer oduci n
subst F-%trggvfe&, a5 qul c?% egy/Ctt aene seaglr d"(Stain) of the
dedramymTductorthed g ent I\br‘eewiexonastlaw&)b]@xctbi oudygtioned
riaqﬂ%dséﬁg %Hc);egf utc}P)eas 89 1det sl aentr At 4, NeeRERS®Md organic

entl on ere my be nentloned organi c substances
BATCH 6 Sf PRORRIEAR 5 SoSFBOFRS SHRY of AFEANi C barticles

(glass powders, abrasive grains, ceramicpowders, metal powders,
etc.).

As the method of cleaning electronic materials and
electronic components using the detergent of the present
invention, ultrasonic cleaning, shower cleaning, spraycleaning,
brush cleaning, dip cleaning, dip oscillating cleaning, single
wafer preocessing cleaning, and combination of these methods can
be used. In particular, by combinedly using the ultrascnic
cleaning method, the cleaning effect can be further exhibited.

The detergent cf the present invention can be optionally
used after further diluticon with water. As the water to be used
in that occasicn, those water exemplified abcve may be used,

but preferred are delonized water and ultrapure water.
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particles, and inorganic substances such as inorganic
particles (glass powders, abrasive grains,

ceram cpowders, netal powders, } etc.). 25 As the

nmet hod of cleaning electronic materials and

el ectroni c conmponents using the detergent of the

present invention, ultrasonf? cleaning, shower

cl eani ng, spray cleaning, brush cleaning, dip

cleaning, dip oscillating cleaning, single wafer

proc eEﬁfﬁgcﬁlﬁﬁmyn gqhe&n dhé@iﬁdia’ra;ércno 6ftHehesesaet Hods:ntion

b d
ETE e
comp@bentmn&mdtb&@ﬂﬁ&eﬂhedﬁﬁ?ﬁﬂﬁmﬁgémm&ﬁr$h%ntlnventlon
'E[ﬁ§ﬁﬁér%ﬂ¥g'ﬁim&émlb& QRtiipnaldy wused 8fteltrapure water

titon wth water. As the water to be used
sPrag BatayecHs 6ANCERGSE LR ERE FyTTRCE Ay ERAdyrvent ion
ibBelusedsoo3pohut preferred are deionized water

ot or SBAHE 1T SRSe e A ERFPBR 1 (8P Tqrent invention
islhesend Bgtprotessesonfvidhegateni cawt pak bl f the neutralized
sgfl%ckﬁ.g'ﬂ') CorCPARSNENL s, d@ng&ESt%Bk_@m 4 h@n@%tceir&e@tcompound

sent" Tnventron 1S erab diluted wt
(@éi) oﬁﬂ@e@PW@Fd 0B Ju Prraﬁbleep%f}@?rS as 60ﬁ9914nd (B) in

wgﬁgrcogg@nbgah&o%soﬁcﬁﬁﬁ surfactant of the invention
in when_the detergent of

0L h8eRopnRRThbAAd! LEon, when. Lhe deloLOEmt Of uoed ac
awabrtentpatepai rsidfot hil hetdd atitZediatsal, t thaBIY trereof is

%A%%)ra% %cglnpgﬁﬁ‘gat %}%Ljen&)qﬁtfé%ﬁflfhf tcooAgl)Houﬁ%rlﬁcularly
p@@lf’ﬁ@’@de(‘B)iol%alﬁbﬂéﬁh -@n@eE@@Qﬁ Oéstlﬂ%ﬁ@ut‘?\ﬁéﬁzﬁﬁéon ratio

ﬂeh%[lg%atll%nbheher gsent ci p¥RAbLAR (A1 ysmldp@r p';blymer (A2)
concentrate [ or dlluted wth ter, &
R0 G5t CPEBOHREr bY Loy ThE SEES Lanpis RRHBF LT bhe qasti tives

tbibe paedi cuﬂr&réwr i5cpant erfaﬂﬂeypﬁeis enBiakthoighhiats excellent

d |
ERE BEPARE eonsme LA S b e s it e, ana
tthhl@ ceump Guxind bIR) pani’rlquﬂ@rslp&ecﬁ@e ’farﬁﬁﬁﬁc’fofe‘{q’ié in
it ¥8%n o ?Bguéfganﬂﬂé serdacteptc o R PS8Rl the like

i nventi on has excel |l ent céft otentlah§%omer|n
IRpitiher peaFERl Fangse ety JEPNCHIF
codtdiitorparticul arly excellent effect even in

Since the surfactant of the present invention can lower

metal

the zeta potential of particle surfaces effectively, readhesion
of particles to substrates in a cleaning process, which has been
a conventional subject, can be effectively prevented. _
Furthermore, since it substantially contains no alkali metal,
there is no remaining alkali metal oh the substrate surfaces
after cleaning, the reliability and yield of the device can be

improved.

BEST MQODES FOR CARRYING OUT THE INVENTION
Hereinafter, the present invention will be described in

further detail by means of examples. However, the present
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applications for cleaning of electric conponents and

the like in the neutral range, which are concerned

to cause netal corrosion. Since the surfactant of

t he present invention can |ower 25 the zeta

potential of particle surfaces effectively,

readhesion of particles to §dbstrates in a cleaning
process, which has been a conventional subject, can

be effectively prevented. Furthernore, since it

131&@51&&.@&3@ akl yotonimi thed i alhledld eratplies.t hemeess d’lﬂlerwise

t al t
LG L Bant ng: S e il PPJ SRl y IS BFLFRg Zebresents
“gewitee byawelghti‘ipr SredddBESPMODES HORfEARRYENGoCUNeat of
£ mal R T g{gi I e [0 AUESEN 4 PUENAPM cache

e describ 35 further_detail by neans

Worimisdsem foRey ﬁﬂantlﬁécﬁl%@@n?yﬁj‘nmmll% i ghﬁ@tlsr (Q1)
drigribed #word fai%%%x@mmai BY- o#ﬁiﬁﬁﬁzﬁiyh@{éj\ﬂsﬁﬁucture with “MM2

specified, "% res nts ."% wei ght.' . an art
FERsey o SRR B W RS LOTR e 13 B phe caloulating
P f.er emﬁﬁf of:Hieat z0fd g8 mabivort P )geam@t(r@'), warieh is a

s?ragr{nge?rl ureg‘ygl%\i E‘I%Jll_ﬁg'\g}%%% \ﬁ %ﬂﬁl%ﬁe %? ’E,Lhen ca(lc%iatlng
Wrle acm elQ?) n@d:qgrdﬂmq i e takeo% rt@f sM th * M2

geonetry , Wwhich is a nolecular force field nethod,
caIcuIathg Af HH+B, LfHB, LfHHX, and Af Hox by "PM

is a sen1enp|r|cal nol ecul ar
orbi t alntmbh@d:luamd fildrecc aticit at igwp ick) @harayed resin

SR G080 ElaIE LA PR 3] b 50 5

O a CO nge-r esi
Chmm@ruqqreapmtmha(vmﬁé@t @rl@@eﬁ:ﬁrooéaﬁocm and length of

SePLROLAG iUy %la.Low]e'_Ei ¢hr opRh AP aRbed &b, Tavi ng tcthesec, 105

di anet er of cm and | ength of 50 cm.and belqg
PRATGWSE 138 B/RP Yer Ut £t y2 BRPhEElens u]p%‘?li‘%c acid
mrmmd@ﬁuansatutsmm salnapidihel eres (thdont £cacted by Kao

R e on) SKaS CCarhss aCof) L ag) USraPt §epg aradual ly
APEGirn Contadmvarefetlye apuainy i20smadédrfaiphs-heAn eluent
?Hgftﬂf@lgﬁpltﬂgnléﬂ eﬁ(‘@iajng%@légﬁﬁ wd¥) p%ltutﬁr@%ou:?%ﬂﬁ% again
rpklreo% ove %fl ?:rl]lee)c(:%i%?tgle r%slllg gggrg%go}l vrfgg repeatedly
carrled out until the sodium content of the eluent determined
using ICP (ICPS-8000, manufactured by Shimadzu Corporation)
became less than 1 ppm, and 100 parts of a 9% agueous solution
of the naphthalenesulfonic acid formalin condensate was
obtained.

Next, into a reactor which is capable of adjusting
temperatures and equipped with a stirring device, 100 parts of
the 9% aqueous éolu_f:ion of thenaphthalenesulfonicacid formalin
condensate obtained were charged. The mixture was gradually
added with 6.2 parts of DBU (manufactured by San—i\_pro Ltd.: a
registered trademark of the company) while adjusting the
temperature at 25°C and stirring, and stirring was continued

for 10 minutes. Then, 106 parts of the surfactant of the present
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fromthe above of the columm. This operation was
repeatedly <carried out until the sodi um content of

the eluent determ ned wusing |ICP (1CPS-8000,

manuf act ured by Shi madzu Corporation) 25 becane | ess

than 1 ppm and 100 parts of _a 9% aqueous sol ution

of the naphthal enesul fonic aéPd formalin condensate

was obtained. Next, into a reactor which is capable

of adj usting tenperatures and equi pped with a

isitvienitiimg d:@mme,s 11O apdrdts asfueBE tsed udNkcaqwdoudie
rSRhitha00:06 13802 N eSO Gt THY ba1e (s1)

ensat tali ned were ch arge The m xture was

(PHEdu 3 2 5a§éié"dﬂ¥/ﬁ phteinefar t L1 GROBBLORMEMA HEEGREPVeTrage

Y oSN 2APRR ikghd. ofa (F18giwalersbd.r ademark of the
conpany) while adjustlng the tenperature at 25C and
stirring, and stirring was continued 35 for 10
Exangtles.3 Then, 106 parts of the surfactant of the

t 5_ 1 t n
present 56 qtlu%}ﬁg 's%'itugtqq@g{]'éjs%u:%?lgﬁl C%);é::t\?l li%‘i’l‘é%ulfo ic acid

solution o f or nal
Loorddridat en OB 3¢ tﬂa@saétaﬂerb%&enscfsﬁ SEBEARGEE 23 InExanple

10Dt @EF@d? ﬂééhl@@t% thl'gLBbohotﬂke c\&%‘a%'lte @Yezi@;g%stﬂiﬁhh eCathidratures
0 Wwas 0 a

2361 CaHRPS %Jﬁ‘él ﬁa?)trﬁ%%%éisemlrrgpﬁm %g’%aa&t% JF neie 4% aqueous

AnddrRsabeE wae vhpathelehnstihécsanramhdnBormslim condensate

Exanp | ot cLar f
R e PaF S35 iRbEhihd CAPAME:! nanucacturea
bt merlqmgmmucmmlr@dqoam@%trx% dokdquedrise added and the

nﬁ.@!t‘ﬂffé)%a%f hEQ%eHaQHHhéjc §P§§H| fenee@gigd fior fdhiifes. Then,
condensate were char artS of uani di.ne

10% BBRaFe | &aﬁbﬁ%%?gﬂn’t %E&Wﬁ@éﬂ BNFRAfED comprising
drtus bguesuslddl Yt st 6fa:d'd£ﬂaphﬂhhhene sukfonecwadd formalin

heat ed nd stirred at u e

PG ghephblatalt il - hratan i lestpprained.

Rnnqﬂdrﬂuqy amelw%ﬂaaﬁe@W§r§gﬁumpéﬁ6@ﬂaﬁh€elght of (SZ) was
t hal enesul fonic acid formalin condensate

guani dine salt (S2) (pH=6.4 at 25C) were obtained.

In addition, the weight average nol ecul ar wei ght of

H:&dgp Vs~ 5000. 20

100 parts of a 9% agueocus solution of the

polystyrenesulfonic acld were obtained in the same manner as
in Example 1 except that a polystyrenesulfonic acid sodium salt
“POLITY PS-1900” (manufactured by Lion Corpcration} was used
insteadof anaphthalenesulfonicacidformalincondensate sodium
salt. Intoareactor which is capable of adjusting temperatures
and equipped with a stirring device, 100 parts of the 9% aqueous
solution of polystyrenesulfonic acid were charged, 7.4 parts
of DBU were added and the mixture was stirred at 25°C for 10
minutes. Then, 107 parts of the surfactant of the present
invention comprising a 15% aqueous solution of the
polystyrenesulfonic acid DBU salt (S3) were obtained (pH=6.5
at 25°C). In addition, the weight average molecular weight of
(S3) was 14000.
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Exanple 4 100 parts of a 9% aqueous sol ution of the
polystyrenesulfonlc acid were obtained in the sane
manner as in Exanple 1 except that a
pol ystyrenesul fonic acid sodiumsalt 25 "POLITY
PS-1900" (manufactured by Lion Corporation) was used
i nstead of a naphthal enesul f§fic acid formalin
condensate sodium salt. Into a reactor which is
capabl e of adjusting tenperatures and equipped with
a stirrrng device, 100 parts of the 9% aqueous
ﬁ?g DO of pol ystyrenesul fonic acid were charged,

4 parts 30 of DBU were added and the mxture ma
stirreéd PerEscoforard thaianssyl it %%W165F¥§ bfparts of

dihe irdackant abréhehprgsenintd nvertdc@R rCRIPhI St Ngrér, and

DBO% DL 1) GBIEE LHCAT B TR af CHEre iy 20°C for 3

hﬂhﬁﬂH OAftelrecowp bt i avergendt epul ae aﬁdqﬁnpnoftheﬁnlxture

%]xteﬁ@lé:gﬁéel Sq]%éoﬁgnmgﬁéi%]tcpil@a%tggn JFor 25 hours, and
m &lafare oivgr god liast §oa rp@abtt@mmrtaﬁ@ﬁ ﬁﬁbputaﬁé C). In

éwﬁt@@rbétaf W d aidvRisdahyde nwet em sgaéuﬁlé%msecat DBU was
80C f or hours, After conmp | etion g %@ dropg
e a5 G justed to 6.5

gafc?dmw 2CREIERt HhE T ibs Hoardhy
(Salhjlﬁtctleill dartfseadt DBV fars 2FZcur sAfasd athestingutkee solid

DL 4 MRPLLIRE S £ (PBUL 250 04 ot of o
SDBtialcdsamtO Qf ammlmyemt‘edlmemﬁéom sempel SHYE ahea@reous

88, 2 1S E @Gl a B 3546 M obBaRakchs ofn Q@@l’é@&ny%@f@welght ‘
After adjusting the solid fsgntent $$%%096by addi ng

NIRRT %%arlﬁﬁﬁiﬁﬁt% of St heWasy tant of the .
present invention conprising an aqueous sol ution of
éﬁ? 3€It (S4) were obtained. In addition, the weight
age nol ecul ar wei ght of (S4) was 5000.
Exanplie lapdos pérlt € ofi chloraidiimmwerhghergeddnto areactor

ﬁ&%ﬂd LAk a4 Leactar aﬁ&%ﬁpﬁglé!\"cﬁhaajﬁté'tﬁh%rtéﬂﬁeratures

abl e of adjusting tenperatures 20 and ref |UXIn§
RS itg r AN UndfE ShitenttIrad e sCBdeRs o Deated to
f t@ra fiid ege cauels tsubsttiion t {Ben, Takhyl @dRylene dichloride

dlscgllﬂ%leggedtoreflux1ng. 120partsofstyreneandaninitiator
solution prepared by dissolving 1.7 parts of 2,2’—azobis
isobutyronitrile in 20 parts of ethylene dichloride in advance
were separately added dropwise into the reactor for 6 hours.
After completion of dropwise addition, polymerization was
further carried out for 1 hour. After completion of
polymerization, the mixture was cooled to 20°C under nitrogen
seal, and while controlling the temperature at 20°C, 105 parts
of anhydrcus sulfate was added dropwise for 10 hours. After
completion of dropwise addition, the mixture was further
subjected to sulfonation reaction for 3 hours. After the
sulfonation, 500 parts of ultrapure water were added, and under
stirring, the mixture was gradually added with 167 parts of DBU

while adjusting the temperature at 20°C in a water bath. After
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wassubj ect edt oref | uxi ng. 120 parts of styrene
andaninitiator solution prepared by dissolving 1.7

parts of 2,2'-azobis isobutyronitrile in 20 parts of

et hyl ene dichloride in advance 25 were separately

added dropwi se into the reactor for 6 hours. After
conpl eti on of dropw se additBdn, polynerization was

further carried out for 1 hour. After conpletion of

pol yneri zation, the m xture was cooled to 20C under
fﬁﬂtmagdnn.seab sahdemhi¥as complod te g dilse it dmplecdfune using

(oAl 05 BRIGSANOT 39y QU Sl dBse added concent

O hour s. ter

t@dduon B, T AT ARE N S RS YA BCtaR (RATES Of the
s%%'ffa@&%trﬂto%ﬂ%ﬁ it 3RS orffd@ipditging an aqueous

| fgnation s of ultrapu wat er _were ad
BT e £ The i K G DR e AT § {0 e Lant
awletria gkonio pactisaofwdBHh 36 W b e, m]ljllf@tnlartg.othatlo of (85) and
Le 0 t.er .
t%%ﬁgfé?%%ﬁ :g%éagoé%gh eﬁgg%%gﬁﬁ% ?&tﬁmﬁﬁfﬁﬁ?thEly-

by using an evaporator at 40 C and 1 33kPa, and
radi3td B0 the solid content to 40% by further adding
ultra ure water, 900 parts of the surfactant of the

preseht? i REEHSI O g&ﬁpﬁP§ﬁﬁ§téﬁﬂééﬁé&@§ PISSEHG grvsption
cob®rialihg S2) awieebisailngd.ord rofddid i Dt t s )weivglitch was

ver age, mol ecul ar wej ght  of 5) [.fonation at|
GHUEE TR VRet AP LM sl ok Al *RBF e Hatabnge 1n tne
sems manded. a5, ineEpevpieebyexcEranphet 7DHN mmmuﬁﬂatmred by
S%B—-h%%osﬂfcf:lagv\%@ uQédUﬁ% HIfPE @tDB[ﬂve@h' J(ts.l6(3n , the weight

r|S|n%_ gueous solution of the sa

amrélﬁw e&diluf’s’% it hafe @ %olvae c'?ﬁrﬁcéﬂt of 40%

were obtained in the sane manner as in Exanple 5

exce&t that DBN (nmanufactured by San-Apro Ltd.) was
“nstead of DBU. In addition, the weight 15

averag@Oan$¢ulaﬁ'WQEQHMHﬁéqﬁintwﬂ%iBQO@rdEamqﬂuﬂw&ntlon

c%% Ry ﬁ;%f t e%‘x'fsf%‘%} s A 5%‘%%%@]{‘6 5”7‘7’)9”%1{{%1 was

risi an aqueous SO ution

aﬂﬁﬂ@ﬁe\ﬁa‘so haveadihgstedld crahvent if 46k dﬂ%rowoémalaﬁd in the
séﬂf’é: méehe roBksak Regdxbhipl Bes SaRBeFRNARE t BB N(RAMHE € dred by

A P oy ThatolLatr S et Bamare %é@dfr‘ﬁ%@adom agfition, the

wieheght average molecular weight of {87) was 5000,

Example 9

100 parts of the surfactant of the present invention
comprising an aquecus solution of the salt {38), which was
adjusted to have the solid content of 40%, were obtained in the
same manner as in Example 5 except that MTBD (manufactured by
Aldrich Corporation) was used instead of DBU. In addition, the

welght average molecular weight of (58) was 5000.

Example 10
100 parts of the surfactant of the present inventicn

comprising an aqueous solution of the salt (89), which was
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wei ght average nol ecul ar wei ght of (S7) was 5000. 25
Exanple 9 100 parts of the surfactant of the present

i nvention conprising an aqueous solution of the salt

(S8), which was adjusted to have the solid content

.of 40% were obtained in the sanme manner as in

Exanpl e 5 except that MIBD (®&nufactured by 30

Al drich Corporation) was used instead of DBU. In

addition, the weight average nol ecul ar wei ght of
a@$8y tedst 50GFe Ekanpd bid @ci®riartsd 0%, thtersobtactedtin the

septsLn 3 r :
sgfnieu{a %ﬁégfg héhst‘%?{n%gg 6 %ﬁ ﬁﬁég%ﬁ@ y?aqsust%%%%} instead
OﬁaPBUtheI%o@¢@ﬂ%bﬁ@en¥h%fweﬁm%tvﬁﬁ%ﬁ%ﬁﬁe@@kﬁFH#ﬁﬁIﬂ?lght of
(8ameypEaNAeHoas i n Exanple 6 except that DBN was used
instead of DBU. In addition, the weight average
nol ecul ar wei ght of (S9) was 40000. 5 Exanple 11 100
Epambdeofiit he surfactant of the present invention

[ f .
wht on Qh8aBhsrBtcHE SRrbebRaY, o §HE5 presE Y aggption
ceepeiebngi aed saveoys BOlsdmemmaihdiieasadli BeMle whiich was

a%gegetedt 3t BHAR KA 9819@&9{@4& \&@540%'5%ﬂé1%b%§@n@ﬁ in the
I'n addition, the wej aver age nol ecy

SABPGRABE @5100 SESRBEDO0SERANTH AL T AR TS gsrbonate was

usbﬂtﬂlﬁté@@@fODBMhl Chh a8dcapabl, ecloé wadjglst kPgrage molecular
raturgﬁ and eq yd%de with a stirring device,

wfé@ gaPFS O& 16% aqueous sol ution of

dodecyl benzenesul fonic acid (manufactured by Tokyo

E§%§%ie§°§&°a9%.13Ltd HLB: 7.4) were charged, and
m xture was adjusted at 25C and stirred,

4.7 paRts dECPBUREDEN diSoRRpaRdBQE 230 HFEIRG Waperatures

a@@néq@ypﬁe&%tm ankﬁﬂfﬁﬁnga:{éirich@n 1ob0§a@aet@f af 10hequecus
Sggrfactan of, th resent ention.

B30 S0 BT SR D daieey AL Ao T oY Tokyo
KBBYi Babto(Stl) (pH-6.BLAt 25€) were obaagﬂéd.anﬁ while the

mixture was adjusted at 25°C and stirred, 4.7 parts of DBU was
slowly added. Stirring was continued for 10 minutes, and then
105 parts of the surfactant of the present invention comprising
a 14% 'aqueous solution of the dodecyibenzenesulfonic acid DBU
salt (S1l) (pE=6.5 at 25°C) were obtained.

Example 14

Into a reactor equipped with a stirring device, 100 parts
of a 1.6% aqueous solution of dodecylbenzenesulfonic acid were
charged, and dissolved while heated and stirred at 50°C for 5
minutes. Then, 0.44partofguanidinecarbonatewas slowlyadded
in small amounts while heating and stirring at 50°C. Heating
and stirring were continued for about 15 minutes until the
generation of carbon dicxide stopped inorder toobtain 100 parts
of the surfactant of the present invention comprising a 1.9%
agueous solution of the dodecylbenzenesulfonic acid guanidine
salt (S12) (pH=6.5 at 25°C).
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25 Exanple 14 Into a reactor equipped wth a stirring
device, 100 parts of a 1.6% aqueous sol ution of

dodecyl benzenesul fonic acid were charged, and

di ssol ved while heated and stirred at 50C for 5

m nutes. Then, 0. 44 part of %uanidine car bonat e was
slowy added 30 in snall amobfits while heating and
stirring at 50C. Heating and stirring were continued

for about 15 mnutes until the generation of carbon

di oxi de stopped in order to obtain 100 parts of the
xdhbagt ant of the present invention conprising a '1.9%
aqueous_sol ution of the dodecylbenzenesulfonlc acid

guani di-AePa85Ss it tR81SPIERAtENS Qi 356 PE¢SPlanpivention
cbhp2izipard s oefadienwsisbactaoh of thbhelqueseitenz enesul fonic

9 |
G0 B P OBRI LR FE O 313 Al A pROLBhz b oakT {Siyanner
awei® Fotstrg Iree d 2i ¢K¢¢’Eet Sdd hRARET s oifna BXEnpHBEdRs solution

O%XFLEEEF\)IE ijliﬁl‘g%}tlag Of(mﬁn}l,x@%?zﬁg'f auﬁys@lﬁtﬁao%orggratlon)

manu acture @gﬁ
W@éﬁp&ﬁ&ﬂ éﬁ)stewéir@ i read Gt C‘(pH:cs 8 at
25C). 10 Conparative Exanples 1 and 2 A 9% aqueous

sol uti on_of _t he ht hal enesul fonic acid formalin
COBREER 3&?@ %&?ﬂgﬁfp e@q4: he same manner as in
Exanmphe®% 1aqaaduﬁnsolatneacbdrtwm clrohs hedpaid s ldfonic acid

@&n‘é&&h%&&?% %%%5% @ngbd/neecﬂ%&@Fed ' I?r}a%n%f. L5 ij_ﬂ%xample

EVI ce aqueous uti1on
i r@nciz’]a@ﬁtoh%ur@r@e?&ﬂrf vhiehds @apéliahﬁlqﬁ]aéaﬁ%ﬁ@gt@mperatures

ﬂ@ﬁg@%@sr@tﬂ&ﬂ@a@%@% ag@@@é&t@m@mr@e 9% aqueous
act ur ure

ed b
%ﬂi Sopi B2 ?dn?pﬂgpﬁ¥ﬁﬂﬁéﬂlf8ﬂactﬁ%lﬂ1 fotralipcondensate
wh&ateﬁaa@@dstlwhed at.50Gatkts 28 moonebes ammoslitai(d0%)

%u%rctt%r fdt}:ﬁ}éﬁgﬁcf ﬂ@&hgﬂgpéi%n%sac%w ﬂ?tﬁ iw%ge added

Ion O na enes oni ¢ acl
a@dnaéﬁsza%éturanw@mlamﬁi%%ﬂitar(dr@tlﬁmecb@ﬁméﬁu §ofior 10 minutes

toP BB ad natl 025Qar t LM al e P! @1 A0D: PR d 90faqueous
a_9% aquequs SO|UtIOQ§g%§g0|¥§é renesulf nic - 25 acid

SRARE 6B Anels| ARPhe 1552 FhIEkafpRELD condensate
aihen,ium BEAta (Mdactiar \Mmmmsscaap@b{@s af adj2:td)ng

t enper at ures and

Comparative Example 3 _

100 parts of a 9% aquecus solution of polystyrenesulfonic
aclid were obtained in the same manner as in Example 4. Then,
into a reactor which is capabkle of adjusting temperatures and
equipped with a stirring device, 100 parts of the 9% agueous
solution of polystyrenesulfonic acid were charged, 8.2 parts
of agqueous ammconia (10%) {manufactured by Wako Pure Chemicail
Industries, Ltd.) were added, and the mixture was stirred at
25°C for 10 minutes. Then, 108 parts of a surfactant comprising
a 9% aqueous solution of the polystyrenesulfonic acid ammonium
salt (T2) for comparison were obtained (pH=4.1 at 25°C).

Comparative Example 4
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equi pped with a stirring device, 100 parts of the 9%
aqueous solution of polystyrenesulfonic acid were
charged, 8.2 parts of aqueous ammonia (10%

(manuf actured by Wako Pure Chem cal 30 Industries,
Ltd.) were added, and the m éure was stirred at 25C
~for 10 mnutes. Then, 108 parts of a surfactant
conprising a 9% aqueous solution of the
polysaﬁrenesulfonlc aci d anmmoni um salt (T2) for

conpar-PS R ke @f ST el FpHEmRT 48 1pg@ I3%5queous solution

'o@omar atkve Exagpbeudsd0c 109 past &@ﬁp@:mﬁ afd ®htobtained

a 13% agueous_sol u t he, o] ei

id
POt PP e TE AP REE A8rmhr FROMP BT L2 OH ST et e h T Parts of

asafe’amgeccdas solibxdamplof b2 edxceptict kmandf8cparesd oy Tokyo

{ 0 le ] e o
B e S LBt (T et » o
amaep@l@ palugien @fl esjidang gsinlifomiss acid (pE=10.4 at
2dodecyl benzenesul foni ¢ aci d (pkh10.4 at 250).
Conparative Exanple 5 10 105 parts of a surfactant
conprising an 11% aqueous solution of the nyristic

Caaipd rBBlvealEkafbd)e fSor conpari son were obtained in

the Sﬁ‘g? ggﬁil@gf 038 4 1, la%tl%o%cfﬁ%tl g%tn ]lq_(%; aqueous

parts %aqueous sol ution I C acC
sOdwrifoace Gridee My 1PokyoaKad ABKEGY6 t‘b4 fptrdcpmmreson were

o%%%q.nerc‘ﬁtlﬁth@f s&f@ ﬁ@ﬁhérlgsOf.nat@fhﬁﬂée?ysexcept that 100
solutlonof dodecy Ibenzenesulfonlc acid (pH=10.2

PRSES, owapatq%e%ﬁa Lertgopoat ﬁa/ﬁﬂsstdfc aCéE}r f%}%@ﬂctnmd
bgOMPkiysi Rgs & K¥g s weaysLsdl.yt vepe edfinddteatybifs100 parts
i d.DBN. sal.t 5 far ison_were ained _.i »
LR LRg Rl s e Ao o AR 1o bR O B X L -0 2
afai2ss Cof. a 7. 0% aqueous solutlon of nyristic acid
were used instead of 100 parts of a 10% aqueous

sol uti on of dodecyl benzenesul fonic acid, and 3.8
Compes adi veBR*wEPd sued i nstead of 4.7 parts of 25

DBU ( pbalds £ a6 £ 256) r £ L0tRat abinpe 1EXadR 0¥ ah@@omrs@lutlon
o oL AT SRR 32 758" SA0URRR S 80 S ainea
immhazr isgol manner as in Example 12 except that 100 parts of
a 7.0% aqueous solution of myristic acid were used instead of
100 parts of a 10% agueous solution of dodecylbenzenesulfonic
acid, and 3.8 parts of DBN were used instead of 4.7 parts of
DBU (pH=10.0 at 25°C).

Comparative Example 7

105 parts of a surfactant comprisinga 10% aqueous soclution
of the dodecylbenzenesulfonic acid ammonium {T6) for comparison
were obtained in the same manner as in Example 12 except that
5.2 parts of 10% aqueous ammonia were used instead of 4.7 parts
of DBU (pH=4.2 at 25°C).

The surfactants obtained in Examples and Comparative
Examples were diluted with ultrapure water (water having the

specific resistivity determined using “PURI CMX2” manufactured



10

15

20

25

30

35

30 were obtained in the same manner as in Exanple 12
except that 5.2 parts of 10% agqueous ammoni a were

used instead of 4.7 parts of DBU (pH=4.2 at 25C).

The surfactants obtained in Exanples and Conparative

Exanpl es were diluted with ultrapure water (water

having the 35 specific residtivity deternined

usi ng"PURI CMX2" manufactured 71 by O gano

Corporation of not less than 18 MJ) so as to have the
hgonegahoalonnofat ben saf et Bepst th{rs13) M@hds¢ BB tbohave the

c%Bt e rGQakal %ffhthg 5230 ?éiffé§t Et:a %oﬁh@wtwﬁa}@&tamd

repare et erdg ent pr esent 1 nventi on
igngae es%ﬁa@wrn@ a@vahgaflu Jéﬁga\belreelst%@rruemaeo‘a&le dpeergent

destlt prasenshombehnibabl end. tlﬁ@rﬁ@l/%m.ﬁ@eevaﬁﬁf@tlons were
tests vvere carried oujgsfor ul ureﬁ/%er al

CaFIpS GBfve BIAMHITE)S E2eFaoR0 BRTILE 10 Thersersrs the
fotenidsals ofe feardarotiesi wast distre rnd megbwsi ngataar alone

ectrao t,,scattering photoneter (ELS-800,
ﬁiéjﬁnlﬁaacatml}&reedﬁoxsaﬂgl;@ukgs EI ectronics Co., Ltd.). The

transfer rate of particles having the surface charge

Mas delgidpdied by an el ectrophoresis method, and the
zeta potential was cal culgt ed 15 fromth% r;Eransfer

rate E)lyxeaz%@h}g,@tezaglg}mq) RisiGLestyas ermined using an
@@d@tmﬁ@wgm et ed nimg 29cmendr (HIXI-ag00 2

i B BRI A et 10, YOLHOE o

r[a,ﬁeeofSpaem.ches GCavpogatiesurface charge was determlned by

aq'f‘éf‘é@ op og sgsﬁ%k%ﬂéﬁ! ot EME A0 ﬁQt@ﬁ\?lé‘ﬁ%@ A&thulated

|rre tarn di spersion in which polystyrene

ﬁ%t%)é’-%strcﬁﬂ%ﬁ% *—1%@1 ké)sooal R0 | F LR FROBEEker |
40 m—Tooga tihirs & ﬂygtq,d:éhdesrzefrsum@f mwr¥I@®99 mL of -
ex an eterqgent s n a
T2l sl 85 BRrge Rk Yok P Eh] fag volume
angra@b peorteimder d:sam@tmrtchétzmemmefmrgefncmed by Duke
Shanged {ooo b £apHER, Wakel o gl 4Arh S@Iyibgu,e@.@%tm@m 1%)
was al ne ner as rrentl on
WaCoRpardandes Exahpl ogibtak aglithaes ik e Wi Pohgstyrene
theszelss RahetdAlimatl , 260 twakedeagur @d100 nl beaker, 40 mlL

of this diluted dispersion of polystyrene latex and 10 mL of
the detergent shown in Table 1 were uniformly mixed to obtain
a mixed sclution (50 mL).

Moreover, except that the detergent was changed to
ultrapure water, a mixed solution (50 mL) was obtained in the
same manner as menticned above (Comparative Example 8).

Using these mixed solutions, the zeta potential at 25°C

was measured.

<Number of particles adhered>

| Ad-inchsiliconwaferwas immersedinl L¢f 0.5% HF agueous
soluticn inal Lbeaker at 25°C for 10 minutes to remove a natural
oxidation film. Then, the wafer was immersedinl Lofultrapure

water in a 1 L beaker at 25°C for 1 minute to bhe rinsed.
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30 <Nunber of particles adhered> A 4-inch silicon

wafer was imersed in 1 L of 0.5% HF aqueous

solution in a 1 L beaker at 25C for 10 m nutes to

renmove a natural oxidation film Then, the wafer was
immersed in 1 L of ultrapure_ 35 water in a 1 L beaker

at 25C for 1 minute to be rifked. 72 Next, a nixed
solution (1,000 mM) was prepared by mxing 1 nL of

pol ystyrene | atex nentioned above with 999 nL of the

det er jent, shovikdch sTabltéon (A, 808 nl bemkepreRpredvey mixing
1eﬁ598% %8%% gfeggtfﬁggﬁtm@ﬁ§lgﬂéﬁg§go§8 with IdBPHIC of the

solution (1,000 m) was obtained in
dﬁﬁ@’fg&ﬁé FRAMEr 18s TRBAE dned Zbdvd CEGHSErati ve
Exanpker8pwver| NekRepe mhxedtsel deitetgentth@as changed to
bove- nenti oned cl eane nners
SRR BTe g that s TRer SAHEBO™ TheCRRT Bt WS CPrained in
themeased manntrl acf menttiamede aletvesr GG@HavaIraLtlb@aEerrample 8) .

10 fo?ﬁetﬁbg tﬁmx%ﬁkgglﬂ%ﬁon%ndt%r'%%o%%tﬁkikh$neﬁn@leaned

t hen er 0 articles adhered on the silicon
SR EONSWR F BT AR BTHEE ERFH ATod5 st 18 TaRBEe s ur fAGgeatter,

th@ﬁsﬁét%siq&\m%@-s@w&ﬂwﬁ o B urehatRy TORCOM beaker

Srmat . 5 Do O e e oy ol e

dﬂ]@éﬁﬁi@l@mﬁeed-@zﬁejmthedsJfbxcdﬁﬂnwaafetratglem@e wsha@termined

in_Table 1 A C ' & e

Sbeton LR HE L R (G S A SR R e Yo bP Sanufacturea
3 IBR YO8 B RdAPEDi-l ity 20 and Stability of Foam
corresponding to | SO 696). Moreover, except that the

det ergent, was changed to wultrapure water,

?&aéﬁ% iYoh was carried out in the sane manner as

ment i ghednhabote s( Campaodt fvenExanplea8ely2bfkSurf@oeing and

LSRN 87 BUELRCEnbeRslon (4rD/ UL oYASdR! 80P R Rrergents

sheWnodf) pbhesél @’du%-r! 16 A Srardiard s $Ih3?3>825§998481915 Zethod

diagﬁd@géﬂ% SOFL £ BQ%%H%&&§J1§Q B0 19831 BE 5 Foamability
ents le 1. 30 Moreover o g( 6e)pt

atqsiatstﬁ%ﬂdé%@ferﬁoaﬁas Cccrﬁfr?g%xao%mg to 18

Moreover, except that the detergent was changed to
ultrapurewater, determinationwas carriedout in the same manner

as mentioned above (Comparative Example 8).

<Surface tension> 7 _
Surface tension (dyn/cm) was determined at 25°C by the
ringmethod (Japanese Industrial Standards JISK3362: 1998, 8.4.2
ring method; corresponding to ISO 304) for the detergents shown
in Table 1.
Moreover, except that the detergent was changed to
ultrapurewater, determinationwas carriedout in the same manner

as mentioned above{Comparative Example 8).
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SONOMmM NtNn~ ONd~ pmm N30OEE - -y Em
e 1c.SE i ovo co'uNEEEME't i WV O
c5 O3 ONEZG2 14 35 74 Exanples 16 to 20,
Conparative Exanples 9 to 14 In a 1 L beaker, each
conponent shown in Table 2 (bl ending anount

descri bed: % by wei ght) was %iforrﬂy stirred and

m xed at roomtenperature (about 20C) to prepare the
detergents of 5 Exanples 16 to 20 and Conparative
ERpeaipless 16 tte 4., Aspwranativnddanriss & Xarld as

foll O\i‘ﬁ a lCL pERIY AHTE LA Y h aramit i EHM 98 Tdvhie 2 (blending

Di et hy eneg %col orret%% t her 3

a@P&W dRagF yRBr: 10 . Felepyd eV h WE- LIy fitdgrefhand mixed

aQEtebmeﬁéﬁp@biﬁhﬁed apolx anpl@Es th6 prepa@eattle detergents of
rati,ve Ex Ies to 14 were djluted t

l}ﬂ&:{'ﬁ%ﬁgﬁr \évvéctoe?%p %Oﬂ?%xatlv xamg.'oll‘enS Z\gdvaonce

and t Abbzevaapobeust |1all Tamhebér aafe @atﬁqﬂl@svsadhered

and f oanghi 'T&%@a@gﬂﬂ@é@ﬂm MDr@oyelde as for the

eval uati on of ace tension, the detergents

bef ore dilUti dh Sieh el eREL YaIhe %%‘P%’fvli%he?]%%ﬁl ts are
shown | m-TablercbyZéhddl@ssti tion, the contact angle

of water ich.shows. the renovability of grease on
t he substtat'e FHCES after cleani ng was determ ned
accordi ng-tx tdwerbiotdlowi ng nmet hod. <Determ nati on of
cont act angl e>

The detergents obtained in Examples 16 to 20 and
Comparative Examples 2 to 14 were diluted with ultrapure water
in 10 times volume in advance, and the zeta potential, number
ofparticlesadhered, and foamabilitywereevaluated. Moreover,
as for the evaluation of the surface tension, the detergents
before dilution were used. The evaluation results are shown
in Table 2.

In addition, the contact angle of water which shows the
removability of grease on the substrate surfaces after cleaning

was determined according to the following methed.

<Determination of contact angle>

100 ml of the detergent was put in a glass beaker {200
ml), and the beaker was put in an incubation tank at 50°C for
10 minutes to adjust the temperature. Then, in this detergent,
anon—-alkali glass substrate for liquidcrystal panels (“Corning
17377 manufactured by Corning Incorpcrated., size 3 cm x 3 cm,
thickness 0.7 mm) before cleaning was immersed‘until the whole
face of the substrate became immersed, and allowed to stand for
10 minutes. After 10 minutes, the glass substrate was taken
out, gentlyshaken to remove thedetergent adheredon the surface,
and the substrate was cleaned by shaking for 10 minutes in 500

ml of ultrapure water {ina 1,000 ml beaker) at room temperature
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25 100 mM of the detergent was put in a glass beaker
(200 m), and the beaker was put in an incubation
tank at 50C for 10 mnutes to adjust the
tenperature. Then, in this detergent, anon-alkali
gl ass substrate for Ii qui d Cyyyst al panel s (" Corning
1737" manuf actured by Corning Incorporated., size 3
cmx 3 cm 30 thickness 0.7 nm) before cl eani ng was

i mersed until the whole face of the s&?lst rfg&)e

{peeahe? P nwerkedoe ade%Wome%f’%% SHRTE £ ore strate taken

oﬂtnwh@smé«f«hebylﬂlﬂragteﬁstot hemglkasscsuhstreatehe@asd on the
out

t ak tl K t h d t
S BEE o el e Lot Chp SoloCien o, o
seteadsil. byI'shakhhgctangl® of ibeeaky iiad 3@@8’6&&& aghinstwater
?k:&[:af)'“gteecovﬁgglras( 'd@:t%rﬁln%)gioughgeegkﬁﬂl talft:Q)?r[Qtlc contact
(abou

enperature € rinse
apghsare idve (BODYE ma fakenr ed oy mw%gm}ag@qu, £ ¢ HRE CO.
1o .fenove noisture adhered on the substrate surface

and dried (at roomt rature, .about 3 seconds) .

The CHAFSEYehngPecBPEl oo Fon SRESFPaRS 4% Apnbed to
ulatapubeafdter Jdseconinabscdeerca neiecdisihg nat faib hyie manner

on ufactured b

a%Y%%%EFﬂ%E&Fﬂ%E%éCIE%%Egégﬁa%%L$ggéﬁﬁwgﬁgover excep¥

that The cerergerinals Thihgedless wlesapare siet kace before
cdeberynatisonswas carried out in the same manner 10
as menti oned above (Conparative Exanple 8). The

contact angle on the glass substrate surface before
Teébeaning was 75. Table 2 15 Exanpl e Conparative
Exanple 16 17 18 19 20 8 9 10 11 12 13 14 Salt

$pecies SI S3 S1 S3 $11 - Ti T2 T4 T6 - - 8lending

0.2 D2020202-02020202- - MNunt 20
Alkali (c) 1 55 5 5 Exappel§ 5 5 5 5 cqfn R4t Example
Water-soluble (Di6) 17 12@ |-191520¢0 -2 -| 20{ 16| 70 |-122013 | 14

O ¢gfami ¢ soliwent | ED{2p |-St) 39|98 (20~ -| Tt | T35 TAQ T64 — | —
Blending 1 5 { pp 1 02| 02| 02] — |oz{ozio2|oz] —| -
lamtount

Alkcal @ 1 lsisis|s| —|1]s5]sis|s5]s}|
component i

Water—soluble {(D—1) - | 20 — 115§ 10 - — |1 20| 151 10 — | 20
Organic solvent [(D—2} — - 1 30 13 20 - -— — | 18 20 — -
Polyhydric =0 | =1 =t 5| -l -] = l=l=l=-t=1=]=1
alcohol E—=2) | = —] —| 2 2 - -] =} -] =] =] =
Ultrapure water 888:748|598162.8628] 100 [0B8|[748)648|648| 95 | 75

Zeta potential (mV) -110]| -85 | =90 | -20 [-115{ 38 -70}-70| 62| -58 ! -65 ] —-60

Murmnber of particles
adhared 18 | 12 | 14 | 10§ 12 |>10000] 168 { 1391 182 | 175 (5800]7200
{number/substrate)

Height of foam {mm)
Immadiataly aftar foaming 1 3 7 5 50 1

—_
o

45 | &0 1 5

After 5 minutes 0 0 0 0 35 0 0 0 30 50 4} 0
Surface tension go | 35 | 52 | 40| 20 ] 72 |62 | a5) 32| 30| 65| 47
{dyne/cm)
Contact angle

25 | 15| 20 | 15 | 15 73 60 - 35 {1 35 | 4D | 65 | 45

after cleaning { }
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Polyhydrlc (E—l) 5------ - - alcohoi (E-2) - -

- - Utrapure water 98.8 74.8 59.8 62.8
62.8 100 98.8 74.8 64.8 64.8 95 75 25 Zeta potentia
(mv) -110 -95 -90 -90 -115 39 -70 -70 -62 -58 -65 -60
Nunmber of particles adhered 18 12 14 10 12 >10000 168
139 182 175 5800 7200 (nunbéf/substrate) Hei ght of
foam (nm Imrediately after foamng 1 f520 5 50 1 1 5
45 60 1 5 After 5 minutes 0 0 35 000 30 500 0 30
Sur f afectensieomesayire/ ¢m Ted 146G 29272 €2 45e32e3@@Bnts

c%%?r%ﬁ Eh@ng%Sf%ét%ﬁtléf7§hg%§ésént %\ﬁéﬁ’é‘%n were able

er cleani'n omthe results in Tables 1
t@naowerthéedéﬁéagEﬂtgnEbﬁbrpguR@r¥h%l%%r$%éﬁ%ﬁ&V%ﬁYr and as

ot bespnesenhel AMAREFOPEWSE £ 8Bl 85 &@hé@é\@fpéﬁ&«dﬁéﬁ could be

tential of particles effectivel
R RtrbeF COF PATF CIast ctfior by {3 ToAPe: CBBhI e orgent

Iﬁ@duceﬂfeEtamgﬂ&xﬁnmnéadhes1onaﬂ@aﬁtnﬂkbshaslﬂheonwafers
1916‘{1? Qﬁ.% g%é_ Qu.% ec ogrgogf—:@vtej;gorﬁ %ﬁghte?c‘étﬂ[ SPBf Examples

par es
IMbredvedn Eﬁbﬁﬁthe #ésﬂﬁﬁsf@ﬂnﬁxﬁh®testhq %%Fﬂﬂ???ﬁt of the

p%??ﬁtl’lﬂaﬁeg‘ﬁ%(ﬁ] Qﬁ%conpxtrﬂ};?n g thes %ﬁ@gl@rﬁeégfssél@ (AB2)

I nv | I SI | Z

p(am)cu]l@r&a/r PREA%G Y s l@%c&qa&ﬁ? &%Yr oA ‘31510( gauses no

ta:rcb@hbd|e8@u§€tl¢ﬁﬁéazﬁ§)ngt matibirewd i@ decdmaaipupbn ¢h cleaning.
becane em i eani Bur t I far

enedSiite orORattE ot SaL TRk Tnde (g tound Efke che

debrtegmogperit oof ttmeg;crmm inwesition s aih «ffeqt of quickly

r%'xﬂo% o (oM g, Byl étﬁiﬂb%ﬂg@u??&?ér Hitce the contact
surfac sihce the contact 15 an mﬁter on

agodss oMt PRI S a&%%&%@ﬁ%‘& e“dﬂi#ﬁceaw,éﬁoii?creased in

d igmrd NDUSIRI AL APPLI CABI LI TY The detergent of the

present invention is excellent in 20 readhesion

prevention effect of stains once renoved from an
INDUSTRIAL APPLICABRILITY

The detergent of the present inventicn is excellent in
readhesion prevention effect of stains once removed from an
object to be cleaned, thus can be effectively used as a detergent
in processes for manufacturing electric components such as
semiconductor elements, silicon wafers, color filters,
substrates for electron devices (flat panel displays such as
liquid crystal panels, plasma and organic EL, light and magnetic
disks, CCD), optical lens, printed-circuit boards, cables for

optical communications, and LED.
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object to be cleaned, thus can be effectively used as
a detergent in processes for manufacturing electric
conmponents such as sem conductor elenents, silicon
wafers, color filters, substrates for electron
devices (flat panel displays,such as 25 liquid
crystal panels, plasma and organic EL, |ight and
magneti c disks, CCD), optical lens, printed-circuit

boards, cables for optical_c ni cati ons, and LED
30 35 77 CLAIMS 1. A sﬁﬁﬁgﬁ%gﬁt whi ch conprises a

neutralized salt (ABl1) and/or 5 neutralized salt
(ABZ):L Ne% ralffzaecdC @t (ABl): a neutralized salt
whi ch™Conpri'ses an aC|d|c conpound (Al) containing
at | edsichachmphéses anna@tangpéaé X1} oRBAh agHdor

nBavi-ng it.hg gbﬁgerg@Q@ of heat of formation in an acid
di ssoci ati on.10 reaction &&ﬂ) of 3 to 200 kcal / nol

and aVRyEFBpREBTICSEFbuptE containing 1 to 36
car boa rahu s, 1 il QaDt twhagen=@ont Bsas ag duaisiicc compound (A1)

ound (B diff C 0 .
onﬁa 0 % feas on adﬁatﬁg%%rggggiQ%Q%EQ;X%}(faan acid
hﬁmﬂz@lh@@ifﬁ@ren@h efgignt(od forgast ohdasan anedsigesiogsat Lon
regkeched éi%f he 150 8MQuUP GRNSIsHd Qghﬁaré‘pl%é‘lﬁ@rljfbup (Y)

aci d rou ul furic acid group phosphoric acid
C@Pééﬁnlﬁﬁo%b'ﬁo?rﬁ E286era ad%%‘t?p aE%@o%%\}ﬁ%‘HﬁW%%}talmng basic
cehppndcapboxyet hyl exy giodprefde)sarboxynet damtion in a

b t ;
oPbRr D anti 65 rhe s o3 TH 19 3R s He8Dmor,
reprewbatednbeﬂhelﬁoahul@aﬁQ)OnéKBqu}®$ua§lﬁqﬂaﬁﬂfrom the
g&%hp c&ﬁéj\ﬁl&ﬁ Q g@uﬂfbﬂﬂeatc@ana&%p %ﬁ%@&%%eélct:f'd%roup,

nit group, ano group tri hal ometh | group

prn@rsmor@m@%ld éic:éw @%@@hona‘F @ﬂl&%ﬁ%oﬁ;ﬂrb@rwﬁthyloxy

galoklpl S@:b&%k'yﬁh@tl@mxyﬂl@mm grdqq Ra I@{oxg@ea;hwa@gm group,
ent,s an ar r cont alni

g&?ﬁ@ﬁ hy qmgq%g{%ﬁ%gg%g ISPITFEBg%giathe%ormula

(ﬂﬂte@aﬁ,afgroup represented by the formula (2):

—C{H) 5 (W) p~-CO0H {1)

~Ar (W) .~COOH (2)
in the formulas, W represents a nitro group, Ccyano group,
trihalomethyl group, formyl group, acetyl group,
alkyloxycarbonyl group, alkylsulfonyl group, ammonio group, or
a halogen atom; Ar represents an aryl group containing 5 to 14
carbon atoms; a is an integer of 0 or 1, b is an integer of 1
or 2, and ¢ is an integer of 1 to 8; and the carbon number of
an alkyl in the alkyloxycarbonyl group and alkylsulfonyl group
is 1 to 3.

Neutralized salt (AB2):

a neutralized salt which comprises a polymer (AZ) having
at least one acid group (X2) within the molecule, and the
nitrogen—-containing basic compound {B) having the difference
of heat of formation in a proton addition reaction (C2) of 10
to 152 kcal/mol,
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or 2, and c is an integer of 1 to 8; and the carbon
nunber of an alkyl in the al kyl oxycarbonyl group and

al kyl sul fonyl group is 1 to 3. 30 Neutralized salt

(AB2): a neutralized salt which conprises a polymner

(A2) having at |east one acid group (X2) within the

nmol ecul e, and the nitrogen-containing basic conpound

(B) having the difference of heat of fornation in a

pr ot on addltl n reaction ( of 10 . 35.to0 :
kcal /WBFIe¥R L &%WQ%‘%%WM%BR% n‘FﬂIGPBHQFlc 1S4
ceappanddcbBrai aiagcanpdeadtconcabinibnry akeleash eneéhin the

P- N.skelet,on int ( Lar

T SEOSosBnce ALY Ot Peteac) Soprgel Ret) ARdvel B0

whi ch conprises a neutralized salt (ABl):

Neutralized saldadABl): a neutralized salt which
conpri ses an aci di c conmpound i ni

E ) cogtaln|ng.at
| east VBaEh BABPHESEA 3cP8u§F8 bz?il?a E 4fBaéid
havi ngetibeatllit&er eate ghBheat of formation in an acid

d|SS°C|at|on rea%}'%? wgyhﬂ%oﬁiff%g%gngggkhﬂﬁéoﬁﬁgugd (Al)

hydrophé%lc grou contai nin
candmgniagdat heéssogenckonmaiafi Bg basdcorevppodhd ¢Ben acid

hg@ﬁh%QHéﬁﬁf%éfgﬁggg%Hga$§§E09ﬁaE96W@ﬂéWabﬂd@155001atlon
protgn addition reaction of 10 to 152 kcal/

rf@%@lnel BlHal 3 §Oagope]‘é%i‘c¥)d‘ﬁ%l ?&@c?e@y‘éﬁ‘?@é?]@ﬁcfg&ﬁﬁp (Y)
cbﬂﬁﬁlgﬁﬂqm.@@ﬁ&i&hkﬁ@mﬁtdmiuhﬁdniﬁiﬂﬁb@e@#@@ﬂtalnlngba51c
sul furic P, . phosphori ou

cEHBHRoni(E. abr 8-Folie” tar BRYRECrYT dlsr Lorbufiprmation in a
eearioox peidhyioxy rgroug.on( didZd acdoxXyPmerhyicgnikee lgmoup,

(di) C%Q%Xﬁt th?n}anQr%‘Qst S AR e %S&L@@&cpyfrom the

the formula and a group represented by
FreMpuFen ¢ 2yt iog) a(Whiooohacty Ir AR r\/\)Séﬂé@GHC(??lﬁi ELoup,
dhle fh@rrmdzl é’@ld\é/ﬂcﬁ@i’ epﬁatsph@nnttardz_cg@@@@p Qjé@cmibxymethyloxy

g%rouD’c %b%%l ?§Q§%%r%%%§f 6@3%& %{Ou%@ ﬁ%&E%@ group,

(g0 up,ramyenihy lgmoum, goeuE, :ngamrapgaseAﬁedknftheformula
(1§Pr €SENLS (30 Wle U CRN R MG & hfil4 (2

~C{H)a (W)p—COOH (1)

—-Ar (W) .~COOH (2)
in the formulas, W represents a nitroc group, cyanc group,
trihalomethyl group, formyl | group, acetyl group,
alkyloxycarbonyl group, alkylsulfonyl greoup, ammonio group, or
a halogen atom; Ar represents an aryl group containing 5 to 14
carbon atoms; a is an integer of 0 or 1, b is an integer of 1
or 2, and ¢ is an integer of 1 to 8; and the carbon number of
an alkyl in the alkyloxycarbonyl group and alkylsulfonyl group
is 1 te 3,

wherein the acidic compound (Rl) is at least one compound
selected from the group consisting of sulfenic acid
group-containing compounds (Al-1), sulfuric acid
group-containing compounds (Al-2), phosphoric acid

group-containing compounds (Al1-3), phosphonic acid
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carbon atons; a is an integer of O or 1, b is an
integer of 1 or 2, and c is an integer of 1 to 8§;
and the carbon nunber of an alkyl in the
al kyl oxycar bonyl group and al kyl sul fonyl group 30 is
1to 3, wherein the acidic ggnpound (Al') is at |east
one conpound selected from fe group consi sting of
sul fonic acid group-containing conpounds (Al-1),
sul furic acid group-containin% conpounds (Al -2),
IPRESPREFIFEIALPE SSTEPYLHSC IRt Al ﬁifn&aég)ﬁ’f% GEYERRY3)
g@ze;@z)l&@mt@ i%@in@ E&ﬁlplo@lhdldap -(@QREaI, Nicag boeyreuydexy

-4), car.boxynet 0X r.Qup- cont.ai.ni_ng co nds_ .
SR onE Ay BokYe LSRG Nt S L AG S oo St no
glAup6rontdilndachoxywetigsartitio 7 ) gr dup- cembaiyietdgylamine
geompouRds ;6 A nh) cobflohtAbreEhy! BB wRds containing the
group-cont ai ni ng conpounds (Al-8), compounds
CBEHEATRPAE SERE SIgPaUB MFepPetEned 1y (PHe orgh #omppunds
cofk=9h iardteenpesngsreeoatahteadoy hehgriosula (2) (A1-10),
represented by the fornmula (2) (Al-10), and the
aH‘l%trogen-containing basi ¢ conmpound (B) is a compound
10 cohnhaimiimgogdnteast a onen@ibadiimecskebendn{ B tiki & compound

I I - . ¥ ot '
e TS 1LBr0) ol SUALE MM SO 251

(B-Aeutralized salt which conprises a polynmer (A2)
having at |east one acid group (X2) within the

nol ecul e, and the _ nitrogen-containing basic conpound
(B) hgvingﬁtqﬁfﬁh??%W%nce of heat of formation in a
pr ot omhaddi teoprieast boneQ@ylafzetl) sa2@ t(aB252

kcal/ﬁghtrﬁﬁg&ggns%ﬁ@ Qgﬁéqqr (A2) is at |east one
pol ymer "sel'ecte romthe group consisting of a .
sul f upi eederdl rod maddnvail fngOMPdE §RRR PARYPRL gtZ) having
aRNQRNAT ik AGId GIEURNCANMABI RiNGROIHE Mo 16AL13), aRd the
a _phosphoni c aci d oup-conta|n|§9(§9l%ner % -4%f
038 R A RS A g PEGTCal IR s B confbtind (B hiFerence
of feppoufdformation in & proton addition reaction (Q2) of 10
tc 152 kcal/mol,

wherein the polymer (AZ) is at least one polymer selected
from the group consisting of a sulfuric acid group-containing
polymer (A2-2), a phosphoric acid group-containing polymer
(A2-3) and a phosphonic acid group-containing polymer (A2-4),
and

the nitrogen-containing basic compound (B} is a compound
containing at least cone amidine skeleton within the molecule

(B-2).

4. A surfactant

which comprises a neutralized salt (ABZ):

Neutralized salt (AB2):

a neutralized salt which comprises a polymer (AZ) having
at least one acid group (X2) within the mclecule, and the

nitrogen-containing basic compound (B} having the difference
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containing at | east one am di ne skeleton within the
mol ecule (B-2). 30 4. A surfactant which conprises a
neutralized salt (AB2): Neutralized salt (A32): a
neutralized salt which conprises a polyner (A2)
having at |east one acid g gup (X2) within the

nol ecul e, and the 35 nitroa -cont ai ni ng basic
conmpound (B) having the difference 78b of heat of

formation in a proton addition r a%tlon (Q2)
ofone5d RH?WU%%.%W&@%P@ Fl?ﬁﬁe?%té‘fml é%%’( of 10
tene 50f kaasyWhbani c aC|d group- cont ai ni ng polyner

(A2-1).and.a rbox 5 p: cont aj ni oly
(a0 o) 28R, FBE B8 bmen. EARNRT 6N, AT BTy suLfonic
a(:B)i | 5310 wonpourdin icont apmtmgeat |(éastl)oneatadn diane carboxyl

kelet-on +wihhing Ekﬁyq%&e woe 5, %Ba%h 10 S. The

sur actant accor aiml or 2, wherein the
neut rahﬁz@dt%%ﬁnm@*iass%w%haééq RePBrRYI ) ¢g)a compound

OnBlinihQRAEQleXsh) pnd. Bm{8)nel $kéSetomuimbeii®fthe molecule
%L rogen atomin (B)}. 15 6. The surfactant

rding to any of ains 1, 3 and 4, wherein the
di fference of heat of formation in an acid

di ssoei at | r§§3§ ' (X2)51s

3 to 200 % kca @{hﬁ@z}c% il}r??g%;tnl%[g{g(%r¥2

any ohecseia diedentralizedapgls, (Afher éﬁﬁlﬁﬁée\ﬁe‘%ﬁtformﬂa
@Verage nDIecuIar wei ght of the ' 25 neutral ized salt

(AB2) 00 to 000,.00 The sur f act ant
accor8| {Qﬁ% 8ﬁe glatﬁ% %. Ad 5, wherein

{mhesHanmak@e @ﬁ'mhaﬁmgaM(amxmpmudﬁ GAl) is 5

6. The surfactant according to any of Claims 1, 3 and
4,

wherein the difference of heat of formation in an acid
dissociation reaction (Ql} of the acid group (X2) is 3 to 200
kcal/mocl.

7. The surfactant according to any one of Claims 1, 3,
4 and 6,

wherein the weight average molecular weight of the
neutralized salt (ABZ) is 1,000 to 1,000,000.

8. The surfactant according to any cne c¢f Claims 1, 2
and 5,

wherein the HLB value of the acidic compound (Al) is 5
to 30.



10

15

30 to 30. 78c 9. The surfactant according to claim

1, 5 which further conprises at |east one species
selected from the group consisting of a conpound
containing at | east one guanidine skeleton within

the nolecule (B-1) and a coaﬁound cont ai ni ng at

| east one am di ne skel et on fhin the nol ecule

(B-2). 10 10. The surfactant according to Claim2 to

4, which further conprises at | east one species

sel ected from the group consisting of a conpound
containing at |east one guanidine skeleton within

the nolecule (B-1), a conpound 15 containing at | east

one N=P-N skeleton within the nolecule (B-3) and a

pr ot of.sponfeedenirvatieet( Bedprdi@g td. cThem 1,

surfa I : [ gg§g-'
conpoﬁhge%B-li f%éggm gé%%géﬁgﬁ?%géﬁg§ se,é%%%%&hg?%%?from
t@ﬁeQ@p@@pC@@ﬁ§ﬁ§ﬁm@gcgfaQGQMQﬁq%Q containing at least one

gLaﬁigi@e7s&eh@&@&YQﬁQhZH-ﬁ%%idegbhl%-&hﬁﬂniEh@iﬁecompound
an \ < g . .
Cf?%?&?%??,§Ph%§§ﬁ§dP8?l?%%?h9?-i%f%ﬁﬁ??ﬁ%hﬁﬁ%%}%ﬁe molecule

(pyeim di ne. 12. The surfactant according to any of

Claims 2 to 4, 9 and 10, 10 wherein the conpound

(B-2) is 1,8-diazabicyclo[5.4.0] undecene-7 and/or

1, 5- dLdzaBheyels[f4c320Fn6repEdsng130 FRaiBuPLf A6t 4nt

accor ghngnt@; A MedmPkrid8s atwWhes et BrkhgLomoyadected from
gB-%) i s a phgsphazene. conpound. . 15 14.. The

L8&r P& E@

U Oy Ko Zany BIEF Aritne it gt 1gast one
owhereiinet Bé&etalteculvdrnel whe Eaigcudfe tike 10onmepowatpound

ct(og)c g%;r/ﬁg%égi% ﬁeé% gioorr%e T%Q—%% ke Sk agt ant, AGE0LALNY (5-3)

and a proton sponge derivative (B-4).
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3, 4, 6, 7 and 9, wherein the acid group (X2) is at

| east one species selected fromthe group consisting
of a sulfonic acid group, sulfuric 25 acid group,
phosphoric acid group, phosphonic acid group, and
carboxyl group. 16. A deterggnt which conprises the
surfactant according to any Oone of 30 Cains 1 to
15. 17. The detergent accordlng to Caim16 which

further contains an al kal i on 35 18. The

B PRI R AR S It SR e v

al kal Wwheoapanertcdr@oirsd dB-an ganat labkaldng €bdcies selected
represent ed by ral, .f l; 7): 5 R2 +

R eRopbr ooy S A s SRR R, Ro
ladd4Rg, éa@hheepheéentgHaPWydmé@@rﬁeﬁ a@p@a@midine, and

1¢8nkakning %egghgéreaﬁbeet@, B 5@k rt Be daayp -a |
represented by -(R50)p 5 represents an al kyl ene
PYFSlpIEaht ai ni ng 2 to 4 carbon atons; and p

represents an integer of 1 to 6. 15 19. The detergent

aCCOf?bng t agXque1£¥ﬂ é%dg%dﬁg.t%o %gymgfcghalTF 2 to 4,

furthef contai ns at eas one dcted om a
9cendi 40i,ng of a water-sol ubl e organi c sol vent (E» and

“ﬁterwhegglﬁothghgoHSBﬁhaeQb agcording.. 89a§851@9@1@ﬁ5 4.01
Clains 16 19 which further contains a % ric

%Wmﬂm%%@%%@%ﬂ%%&@%@me
detergent according to any one of clains 16 to 20

13. The surfactant according to Claim 1 or 10,

wherein the compound (B-3) 1s a phosphazene compound.

14. The surfactant according to any one of Claims 1 to
13,

wherein the molecular volume (nm?) of the compound (B)
is 0.025 to 0.7.

15. The surfactant according to any one of Claims 1,
3, 4, 6, 7 and 9,

whereintheacid group (X2) is at least one species selected
from the group consisting of a sulfonic acid group, sulfuric
acid group, phospheric acid group, phosphonic acid group, and

carboxyl group.
16. B detergent
which comprises the surfactant according to any one of

Claims 1 to 15.

17. The detergent according to Claim 16

which further contains an alkalili component {C).

18. The detergent according to Claim 17,
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whi ch further contains a nonionic surfactant and/or
an anionic surfactant other than the surfactant of
the invention. 30 22. The detergent according to any
one of Clainms 16 to 21 which is used as a detergent
in a cleaning process durinﬁ a manufacturing process
of an electronic material ahd el ectronic 35
conmponent. 81 23. A nethod of manufacturing an

el ectronic material . and el ectronic, conponent which _
conpi§&8§-h tetedri*id IpreReeRRbnyri 7Y &F IPEasta el (C1)
rsplreetadetir pin the geeupacomsirsiuilng (of7)ul trasonic

cl eaning, 5 shower cleaning, spray cleaning, brush

cl eaning, dip cleaning, dip oscillating cleaning, and
singl e waf er processing cleaning using the detergent
accor di ng t @2any g of ains 16 to 22. 24. The
nmet hqd accoJaing td, Caim23, 10 wherein the

el ecfropic material}an -ectroni g,corponent is a
substirBi e T Tiljui ¢ ¢ al panef% 25pa
sem donductar_ el engent.

Rﬁ

in the formula, R*, R?, R?® and R* each represents a hydrocarbon

group containing 1 to 24 carbon atoms, or the group represented
by —(R%NP—H; R® represents an alkylene group containing 2 to

4 carbon atoms; and p represents an integer of 1 to 6.

18, The detergent according tc any one ¢f Claims 16 to
18
which further contains at least one selected from a group

consisting of a water-soluble organic solvent (D} and water.

20. The detergent according to any one of Claims 16 to
19

which further contains a polyhydric alcohol (E) having
3 to 2,000 valences.

21. The detergent according to any one of claims 16 to
20
which further contains a nenionic surfactant and/or an

aniocnic surfactant other than the surfactant of the invention.

22. The detergent according to any one of Claims 16 to
21

which is used as a detergent in a ¢leaning process during
amanufacturingprocess of anelectronicmaterial andelectronic

component.
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23. A method of manufacturing an electronic material
and electronic component

which comprises a cleaning process comprising at least
one selected from the group consisting of ultrasonic cleaning,
shower cleaning, spray cleaning, brush cleaning, dip cleaning,
dip oscillating cleaning, and single wafer processing cleaning

using the detergent according to any one of Claims 16 to 22.

24. The method according to Claim 23,
wherein the electronic material and electrenic component
is a substrate for liquid crystal panels or a semiconductor

element.



