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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 manufacturing processes of
electronic materials, electrdnic 10 conponents, and
the |ike. BACKGROUND ART Recently,. w th advance of
fine processing technologies as represented by

very-1l arge-scal e integr 8SgRIETAONI ts, trace 15
anounts of inpurities which remain on substrates
(metal ions, and particles of inorganic materials such
as metals and organic mHRaf&Such as resi st
resins) have a large influence on .perfornmances or

yi el d of devices, theref he rol of inpurities
has becone quite inpo&?gﬁgickﬂ Egggﬁcular, since 20
t he paheipkesbnSeﬁﬁVEntbencteénédsotﬁ absgovfiestant e More

‘p%?%&b%l%@ﬁgge@he ngbBEQBBa%%? Ye ag;gﬁ%ggek%ﬁﬁlﬁﬁ&bﬁnls

é%:partlc est abl | shment o eani n
ﬁﬁébégyuﬁ§dnéw ﬁndﬁF@éﬁ?ntné@dCl?éPlpﬁ|§rP€§§§ﬁ5 during

mam\fa&tmrialgi mot:@as@aewnbmgtt:bhac Aateenban] naueaﬁromc

~ by particles reduci ng adhesion of
_CﬁéPPP@P$§ b?hgd&g% éﬂgurfactant to | ower the zeta

potential on the particle surface has been proposed
(Japanese Kokai Publiggt (%&ﬂgﬁ) 138142 and
Japanese Kokai™ Publication .-d@§31770) 30 However,

si nceReRENELYT adt Batadr o &l iTH NFapaeess skoRatechnologies

- aBubkpeatiepebitiy Qérgfwaﬁekacaleomeag@aﬁwfcqqmtts, trace

t he eta ot ent al the particle s rfac not
SV Eu%ﬁtf W%ﬁ&&%ﬁi b “Fhé Feqtne 8ﬁ ions,
-aabl pariylctlm edf msrgamsuf fdadiegmital s s/bchea\aemetaha and organic

mag gg&% %yghpQgsﬁgsthJﬁggQﬁéf Kakai 4 PHQ%béaEhfﬂuéﬁce on

-41 IS an_anionic surfactant, and”can 1 nprove
perdormapegghesi heplevéntrdhcest eéherafosmetbrt epntpyl of
ihpyehkRgst R8sZBtdome quite important. In particular, since

theparticleitselftabeCléanedoff,becomesmoreéasilyadhered

. on interfaces by‘furthef pulverization of particles,
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: establishmentbfanadvancedcleaningtechnologyisnoWinurgent

need. . ‘ _ :
For this reason, conventionally,.for'preventing this

”contaminatioh:by.particlés,‘a_method of reducing adhesion of
fpartiClesrby adding a surfactant to lower the zeta potential
~on the particle surface has been proposed (Japanese Kokai
_‘Publlcatlon Hei-05- 138142 and Japanese Kokail Publlcatlon

" Hei-06-41770). ‘ ' '

However, since the 5urfactant proposed.inﬂJapaneSe.deai
PUblication'Hei~05¥138142 is a nonionic surfactant, the zeta

~potentialontheparticlesurfacécannotbesufficientlleWefed,

‘and the readhesion prevention ability thereof is insufficient.

Moreover,thesurfaCtaﬁtproposedleJapaneseKokaiPublication

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 ff( in view of the performance.
Furthernore, an alkali metal 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 |atent flaw or
damage of yellowing on the substrate surface caused
by alkali metals remaining after cleaning and/or due

¥oadhesieh oreybntiona kEd ¢t totsing: entent ny lowbstinatbe zeta

H8éALi a Peinngn 1
ﬂ:alo Lleia Dol neé @%ﬁg@nge ggrryébagfdiu@uke ftﬁ?e%sOF Hfénuent

FRVESH O e SeditomaAndare PRESRAETPAGerrl 6 Kidd Rekal such

abj JS@@IJ.UJHOJ.OID Hevisied assalchagtart iohbehns aﬁbbﬂll eaéailxefatatant
as. exce

t tl
B A LB sel3eiS. BrOBIenPrbsy . caRoisd SRl i iy
WWNeSDJ%\ﬁetvheeta neeofo Cl@bfmmgf,laandrl damagpabf eyedflowing

Siche ShfdGiand s@Pgaégéﬁ#&%‘g‘j %%ﬁlaﬂyaﬁg. m Egﬁalnlng after

DESCRI PTI ON - -OF THE | resent i nven
HLRA TR ST HCEnSPe et ¢ Hiddusga @ﬁsth% ®ldwldi metrés into the

ah@yera\e@tmemad sous f g tiatapa®@ @6 1&inesuhé td R8Yvy foaming

-,f that t ahove subJ an be solved by using a
'su%? Ko t5ee %ﬁb’sﬁ%‘i ngO%n%hecsjdﬁber ‘oup- cont ai ni ng aci di ¢

'i conpound and/.or an acid group-containing polyner, and

a specific countegUMﬁﬂRgogg1ﬂgE2§N9£§?&& theremnth
mpli's

Thereby, they acco e presen I nvention.
That PECoRdnglesedhs mresendn ingeatdont bag disf abiaat to

.deﬁlfuéiﬁrmfﬂmrﬂ?“hiéhl1Zeegb§§iﬁaf:f§|ﬂy @Qﬂ{l@rsubstantlany- '
neut.r.al,i.zed s a dete hﬂfnt whi ch cont ai ns

0 AP Betalr hﬁgdéi‘é?éeﬁ?%@b th Q RESIEh tgadhesion.
of éameﬂlgppod:eemdadlm@rmmfaa:cthmtttgn@b(fce$eanoﬁgamnd is’

' %I?aglr OnjL tt%r Bl 5 g{l &l ecly %va%n%%ﬁp%ﬂmﬁglﬁl% LI
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manufacturing an 1 Shi conponent |
conprises a cleanlng process conprising at |east one

sel ect ed. f pEmAlE 0 TR R 1GNNS DGR, THVERGIORN C
clean&ﬁ shower .cl eani n egéay 35, cl eanj ng,, brush -
cl eani gpla?*"pefbfr SRNRRGOTEi P E‘@Fiﬁa%fﬂ%n%}‘é%ﬁpﬁr&stsgatlons

tandbshhgltthenabeve pmonesshag sirearitamtyskng asaaad:esult, they .
f%%trl%tr&?ﬂ the'\ﬁ%vtéals'uﬁﬁgcﬁgléarg ABY51ved by usinga surfactant .
comprlslng an ac1d. group-containing acidic compound and/or an -
acidgroup~containing polymei:, andaspecificcounterion forming
a salt therewith. Th'_e'reby,fthey accompiished the present
invention. - . |

-That is, the present :anentlon relates to a surfactant
whlch comprises aneutralized salt (AB1) and/oxr neutralized salt
(AB_Z) ; a detergent .whlch contalns said surfactant; a detergent

which isusedinacleaningprocessduring amanufacturingprocess
of an electronlc material and electronic component, a method

of manufacturlng an- electronic component which comprises a

cleanlng process comprising at least one selected from the group k

- consisting of. ultrasonic cleaning, shower,cleaning, spray

' cleaning, brushcleaning, dipcleaning, diio oscillating cleaningl,' '
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a neutralized salt which conprises an acidic conpound
(Al') <containing at |east each one of an acid group
(XI') of an acid 5 having the difference of heat of
formation in an acid -dissociation reaction (Q) of 3
to 200 kcal /nol and a hydrophobic group (Y)
containing 1 to 3 6 carbon at®ns, and a
nitrogen-containing basic conpound (B) having the
di fference of heat of formation in a proton addition
aadc£1m@léQ@afem dfodes 45 kektdmolg Udiwheragich deXlergent .
is-at J;)&ee pﬁ%teszﬁgellected fromthe group

of a

conS|st|n oni ¢ acid -group, sulfuric acid

~ group,a ngn‘@g@hézﬁé sadito gk SupoTBRASERGH eChél@campapnd (AL)

@@ﬁ@@fﬂﬂi@& hyd 04 s t0EQER, oﬁ@rbﬁwtimw@ro@@owm of an acid

carbox nethylan1no r ou carbox thyI
’@1‘?“6 g the Sl BB EoRT A b %;Focff%‘@t% (f%ssomtlon
ﬁe@t’oﬂ@nrmﬂr e@&nBewb oot keat gmotll and 2) hydrophoblc group (Y)

% }_%%fx(u\./\rlxgt OQCQEIG(CEE?‘I‘boﬂAéég}LS %91% gi%}:ro@e}lh%okegwkﬁa’bam.c

resents a ni cya

compaindetBly | hagrioup, thf@ondmflfegre@@;@ Oécbf—'y!: of oifbrmagt()lon in a
-ﬁfésaéﬂxa&@wg@ul r&4 QN at@/i saif fomydo qrwn«c@mm 0

group, or a hal ogen at om represents an r
cont ai ‘MRS &&}>14S €5r58ﬁ55t8ﬁ§ SBeF§e§ns?ﬁ%%B%$ é%éﬁ the
gbo@p chndidtimnot i egefondE a]c:LcDgraupamthEuJﬁcﬁac1d group,

Lt f 1 L 8 d th
I e e e
C @BouR, 1caob@rydiuy ey zethwal t QJNBzerb@cmkhﬁlar@é@ group,
| ?@”cé(‘@ﬂ:&’i‘y&ﬂ@?iﬁérﬁ%?o ereabyr%r&e}%)rel&\es%te@tb& eaétfomula _

one acid grou ecul d the.
At t r oyRR- 2 ot A FRPIERBTR-OMpoules (B) I‘H%M nf ‘tthe
dlffenangeaaw gfcbermt of(iformation in a proton

. additi (Q) to 152 kcal/nmol. In the
“follo q%@{ gkgg%sent ?%bentlon is described in
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et bhé fanrsmla$heW ammr@smmomrml’f(w )gm,pmm group; L
£A2) ]35&1%&‘@1'&%&55‘,9 4 Oﬁ?%f@ﬁﬁv zeg Sroup,

(ABl ) ar eexpl al ne

or 2, and ¢ is an 1nteger of 1 to 8; and the carbon number of
an alkyl in the alkyloxycarbonyl group and alkylsulfonyl group
is 1 to 3. , :

Neutrallzed salt (ABZ)‘

a neutrallzed salt which comprises a polymer (A2) hav1ng
at least one acid group (¥X2) within the molecule, and the.
nitrogen 'c':ontaining basic coinpound (B) having the difference
of heat of formation in a proton addltlon reactlon (Q2) of 10~

. to 152 kcal/mol.

In the following, 'the present invention is described'in

_detall

Flrst ‘the aCJ.d:Lc compound (Al") and polymer (AZ) .

-'-constltutlng theneutralizedsalts (AB1) and {AB2) are e_xplained; .

| 4" Th aC|d|c conp ound S ) -
2bRY ‘P}ﬁ%c%lqu’ré.‘élsﬂrééwh %H%yloﬁulfonyl group, a onlo ro p, or .

-~ a halogen atom; Ar represents an aryl group containing 5 to 14
carbon atoms; a is an J.nteger of” 0 or 1, b is an integer of 1 ‘
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an acid group (XI') of an acid having the difference of

heat of formation in an acid dissociation reaction

(Q) of 3 to 200 kcal/nol and a hydrophobic group (Y)
containing 1 to 36 carbon 5 atons, and the pol yner

(A2) contains at |east one acid group (X2) within the

mol ecul e. The acid group (X2)4preferably has the

di fference of heat of formation in an acid

di ssociation reaction (Q) of 3 to 200 kcal/not. The

t er m "Hee agiifdier epopounfd Hédt) cbnfermat Bonleastneachdone of

I
g 530515490,y 2P 0 ) o0 et Ao, Of e o
f%ﬁ’%"ﬂ@h Bt X amid] thiatsefiaCionm meagkien d(%]s)od?%t?l’ dip 200

kQACIAON 284 Eh%éﬁ%&l&m g‘ﬁ‘ﬁﬁ:ﬁs{%t e8nbyihhggfoltlovkntarvon
15.In add tion, the

formul a
‘?f?serreﬁftfé %‘fe lﬁ’é’dtymr?fr f&zr)raFPEEalﬁsaﬁ gpgt one acid group
HBseditatironheeacieonlef tTiee aciil grrewp ((XP) psefierably has

- VRS SOTAETY o ol i S ERTR o dlation

lfeéﬁcrfc‘altqrbrmlﬁ an dcted 2@0 deeel /e on Tagctesn th@h@lfference )

@@'h‘éa&ref'pféf%lti&q %nVahU§c¥\@Q{hssch::?atPj9h¥'f%%c@i%'nn Ql i
to t he . aC|d ar bound i s assuned

Wd"flébéi’f%’ém Xpor agséaﬁ%?é relphs he adbt pHEPRCE H%etween

taod ﬂegtO:HthbSmatﬁdhfcmlHE ar&i:ltdagrcoﬁm (nSBHEidtdd Ssociation

vaI eis ulatgld r H SO3H n.t.he, .case ere |
S8l ISR PB) e eRosg Sy ST RALPE g dorms
Qﬁlculatedfor H-0SO03H; in the case where it. is a

"}g@o_sgf’qul-c acid group (-0303 r -OP(0)(OH)O0-), this

value is calculated faor HPO3H2; in the case where it o
is a &H’o@&ﬁéﬁll@nacFBegidéﬁﬁerePCP(BﬁZ?eattﬁfsf%}‘%’él‘?% in an
at&ld:ldliﬁs@ﬂzlfdﬂldﬂ- QB&&H&oral @ £t hheCa&Qd\/\@ﬂS&p (X1) si® a value

| |
PR Bk R ool D 1 HE R bR Aoy acon-
gr oup MoEeO@d2COkE dif e senved wef heatad £ Wlcamed ifcor in an acid
d’i‘%%qq%n 'r%atd%%on‘?%%e t%eﬁélldt gkéuﬁ ‘E QPOM G‘é r\)’alﬂi%’ when

‘group (-OCH2 val ue |s cul at ed

A POLYBEFCTON Tk o SRS G TP [(§2] i s bound 18 ‘assuned

 deflia) eardreosretEdidan no group (- NRCH2COOH. or

-N(%?%)?Z&Q%S’? b5 KALESLr SRR U A RY: 00D 55 2 su fonic

- acid group SO3H) , this value is calculated for H S0sH; in the

case where it is a sulfuric acid group (~0S80sH), this value is
calculated for H-OSOsH; in the case where it is a phosphoric

acid group (—OPO;,HQ;O:: ~QP {0) (OH) 0~), this-.value lS calculated

for H-PO3Hy; in the case where it is a phosphonic ‘acid group.

(~PO3Hz)}, thisvalue is calculated for H—-OPO3H2;,‘in the case where
it is a carboxyl group (- COOH) this: val'ue is calculated for
H- COOH, in the case where it is a carboxymethyloxy group

(~- OCHZCOOH)_, this value is calcula__ted for H-OCH;COOH; in the _
case where it is a carboxyethyloxy group (-OCH.CH,COOH), this-'

" value is calculated for H- OCHZCHZCOOH, in the case where it is
- a (dl)carboxymethylamlno group (.NRCH2COOH_ or —N(CHZCOOH) Y,

this '_value is .calculated for H- NHCHZCOOH; in the case where it -



" to 3. As the a

is a (di)carboxyethylam no group (-NRCH2CH2COOH or

N( CH2CH2000H) 2), this value is cal cul ated for

H NHCH2CH2COCOH;, in the case where it is the group
represented by the formula (1), this value is

cal cul ated for the conpound represented by 5 the

formula (3); in the case wher® it is the group
represented by the formula (2), this value is

cal cul ated for the. conpound represented by the

forauldi 43 rbonyeatiyt fonno Ryrepp e$eRREHALHAPAHOgEN
?ﬁ@@ﬁ%ﬂzéﬁoﬁ' l|2<y ! &[Pé‘Rraclb 3l ”bﬁﬂcéﬂéﬂea“fzfﬁrﬁf’-%hﬁ% effcoon;

. hyl, " pro non
H%d@é%/lceb?%dﬁlerel(}tetlé )th}q_ @e:g}lg( Ws@r (eg) by the formula
A (DN DRH uA ) si Balbﬁl&@éﬁl&@ﬁ tl‘W rc%ﬁ!p%%‘ﬁ@t $ePresented by -

B PR Gany! HGHRT I gk of ety e8P gr Rz oented

by thehdleogerlaat(@m Ahisepabsents cal@rddtaggt dop the. compound
- f%ﬁé‘é%&@&d%ﬂ& Opls &AL a(zﬂms’ 18 & 'gc@‘&lbﬂt eﬁe£e§£e9ents a

- i nt eger 'S an
- pydnogen gtoghartawe aééﬂyaoarﬁumnt@nm al R9I214n<3t1ﬁe0n atoms

'&h@ww,\/e@hpmnﬂ ;?w’yQUR)Lﬁi’Wl a&&vi@yh&agol JHQUR dddeckl group,

in the alkyloxycar nyI group ‘an
%Ecaﬁkylsulfonyl group, there may be nentioned nethyl,
ethyH) 4mw JopCoOpYl . Tt i's, the di fference of heat of

R ) is presented by the foll ow ng
%orpﬁ$ §§ﬁp ?

—af'Blx- ATk (8) 25 [in the |
fin rﬁheafmﬁfHH)laéndWolfwreﬁ?%@E%@e@tlttﬂ@e divener ehcEralfnethyl,

hwaty of ef@é?!?) 041 10§ 1 bRy @byl n é(ﬁ]@}k"]:'&hlfonyl [or ammonio

respective Herei n, _.the va ue of
Yo7 ‘PESrf’J‘ CEATYY ALl TTREE TP b PRg? f pe 9roup containing
- Sdm gApcarioah ah@n&cuhaisanbuhabgﬁﬁthﬁd)o@NEPAQlENBn integer

_ t-h d P 2

-. % 1 88 e%‘g%-)‘l)o%ﬁﬂ J‘% %&Fg}%ﬁﬁa |§{1 Cngjn-g %néarben number .

o @%ﬁ@ @lléwédtn tbe adkarhpixy cazbiony L J1GAGH en@@rlkcw%rfpnyl group
B Jﬁs ot dmﬁUf aet whed 4 &%‘E%:) hTSHe laﬁ@ylﬁﬁc%@:boﬂ t 9®bup and

' ti ‘vacuum That _is
+ o G
-~ stach ur e 35 on "Wrk Space" -to be cal cul at ed,

0Pt i mﬁlia'%g 'tshet%t r%&tffreq:e\@{cte of heat of _formatl'on (Q1) is
-‘represented by the follow:s.ng formula (8});
' Q1 =AeH %y ~AfH%- - (8) , ‘
[in the formula, ﬂfH X and AfH %~ represent the differences of
| heat of formation of HX and X- in ‘vacuum, respectivelyl. '
- _Hereln, the value of the heat of formatlorn‘ (4¢H®) can be‘ '
calculated using the semiempirical molecular orbital method
"~ (MOPAC PM3,metho<-:1)':deSCribed_ in J. Chem. Serc. Perkin Trans. 2,

.. p.923 (1995) .

- The heat of formation canbe c'al'culated,‘ for e_xample; using
“CACh_e.'_WorkSystem-_ 6.01” manufactured by FUJITSU, LTD. as the
‘heat of formation in vacuum (25°C). That is, the heat of .

‘ 'formation can be'”c_alrculate_d by. drewing the molecular structure
" on “Work Spa‘ce” to be cale:u_lated, optimiéing the st?ructure' with

@e&aﬁybedpﬁﬁﬁh@nFﬁem%%¢%%uI%ﬁhyl or
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6 "MW geonetry" which is a nolecular force field

nmet hod, and then cal cul ating by" PM3 geonetry" which

is a semenpirical nol ecular orbital method. Moreover,

the difference of heat of formation (kcal/nmol, 5 25C)

in the acid dissociation reaction (Q) of the acid

group (X1) or (X2) is prefer@ably 3 to 200, and in

view of lowering the zeta potential and the like, it

is nmore preferably 10 to 150, still nore preferably

MM ged;ﬁl@trﬁrdn«tﬂ]ﬂfh peef roabby120 fdrcB80icparmdttdBr !aMd then

ST B Tl e S SRt e

&t iftenl aretdeddigr oup (- SBH) (Q =32 kcal/nDI)
sul f Uhies-ed&ied:, gfﬂ@mﬁf%@e ok QA=A égokfc %zf%n (kcal/mol,

hosphori c aci'd group (-P or -
%J 0iH14KERE /3R dlﬁﬁé@ﬁﬁ&ﬁf’@ 5@aetgpau o) le)e acid group

Q= 431:5 (1(;@ ykaal bﬂ‘@gf%BB:QBU.IQOBYEOQEOUP éncl@q}ﬁ)\]{lew of lowering
kca n Xa es O
R BoI DO aetPies s SiFBoxy bF G (PTaRaRRLY 10 to

1, bs%y&étmremeg?&nq@l(y OSHREOH), (fQirth@rkpakfepkdly 20 to

gAr boxyatdnlox &%%ergbgg@%mo &:@&J@éf@gmy 25

(dl car boxymet Ry an1no g
EN(@2c00H) 2) 20 (QL=26 kcal/rml)

' (dl ) Casbexy etdid ?B‘bﬁ,@ g{p)up N%qﬁgmtlghed’\h sulfonic

gt

% %2 |//mn11 ’ suf‘ft%.rlocl:'lgm_g%rr%%%m e(SjSOgH)
@ﬁaﬂﬂkgal%m¢hbxphoapboxymadwdgg@@pn—GCﬁHZBr ~OP (O) (OH) O-)

/d“%]l )al/ilnfqﬁ' O%%o%?ﬁ%%)ﬂ:”%tcllﬁ h%I‘ﬂP @jo qul(%]Z 4.5

orocar box

h@@&lfﬂwél)y D OR Wy GRRLR érﬁasé%e(ﬂiw @f@ﬂp’ﬂ(@)qa@nd thelike.
kcal / mBldxan@iied ot @h@f&iﬂboiﬁpéﬁétgﬁt %‘és@)ﬂetsr]e?cg?ﬁ@?ﬂ/ﬁ group

| bo
- ‘%éf%%%%?%wetggiw%?r&@"?2%%2@&?@%9 G 3gal/mol)

ca@boRyekbgllbryl Jrroud- yand,dH sardiox y aiend Igradyfmol) ,
((:i@; C%%b?%%%é’h?ﬁ&kg érogﬂd tﬂﬁcrﬁ@obf{ ke, al (g%?ecocm

roup In view o

, Qért?ufickéaﬂéaaﬂ» si @) gaéb@weahyéﬁmllmygronnuétN}R@HzCHzcodH.

o@rqdummﬂzcwn andot beolides /nfo 1 ULf @b 2ebPedERYRA by the

sul f aC| rou ho oric aci gr oup
el b U e B B S tea A e Stk eyl group (Q1=26
. kpaéf’moﬁ.ed 1vWhRhoro- carboxymethyl group (Q1=26 kcal/mol_)_

1,17 -dichlorocarboxymethyl group (Ql=32 kcal/mol}),

1-cyano-carboxymethyl group (Ql= 32 kcal/mol), etc.}, a. group
represented by the formula (2) {for example, -

3-fluoro-4-carboxyphenyl qroup {(Ql=25 kcal/mol) ;
3-fluoro=-4-carboxyphenyl group “(Q1=27 kcal/mo_l) ;
3—c§iano~4—carboxyphen'yl group "(‘Q1=30 kcal/mol), étc. }, and the
like are included. Z o

Among these acid groups, in viewof the 'parti.c_le‘réadhesior_l

' Ip_revention ability, industrial producibility, and the like, a

sulfoeonicacid gr'o'.up, sulfuricacid group, phosphoricacid group,

- phosphonic acid group'and carboxyl group are p're'ferred‘._ When

the below'—mentio'r_ied alkali component (C) is contained, in view
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mtw%cﬁmqllar@om@amw

35 the bel ow nentioned al kali conponent (C) is

contained, in view 7 of preventing hydrolysis of the
neutralized salt (AB2)and the |ike, nore preferred is

a sulfonic acid group and carboxyl group, and

particularly preferred is a sulfonic acid group. As

the acid group (X1), anong thé acid groups (X2). 5
exenplified in the above, there may be nentioned a

sulfonic acid group, a sulfuric acid group,

ptiosphven time ind dpadyys i phosphomien t rBEll iaeidds gl bu@B2) and the

' %&%oﬁMﬂ§§§¥éPé¥r§&9%Qisﬁ@%ggg¥%.Caﬁgﬁygggﬁﬁﬁaﬂﬂyzylgroup,

‘car boxyne am no rou
&Pguﬁarttﬁéul@’?éhfpp?féﬁ ?é§éﬁt EY: @ysuhéomw n@ﬂ:hd (450uR he

group Agptnée@&@d §¥oup 10xt he sl @hd Qei@ngkdiss ﬁ

PSRAATERY T EDR e SEREPE e ittt BULEORAE acia

pmodpcl d)sb[tfyrlambimgrbube,p}mspﬁlldrflmﬂa61a@lrd>u@r,q&tposphonlc

ULk, Be1 14 DISSEROT L o) O BLOLR ety o

pffiéﬁ éﬁF@@xY@%tWﬁéﬁmM@ IBelEw- Wémqacxmmubadluammo group, the

N @Qﬁ’ﬁpnﬁéﬁrés@nﬁ@d ERENRSmiT (1) eV 19k g@rﬁéﬁﬂeEaesented by
h tral d |t AB1
'F¥ goﬁﬂPi pf%$ef?£§u éa iig?fgﬁlc 20|d)group

carboﬂwmm@yhesyapxdmmanﬂsp&hWﬁg&ﬁﬁﬁh@&ﬁﬁﬁﬂdﬂéf@mﬂmmlon
s ni.c, a
GELLEL 0l BT Sl A UL B0 Py R ke, o

ééﬂrﬁ@{}h@ a@md)qrca#pfasubﬁarm alwdrqmarmonhgﬁphprlc acid group,

- ahikBY¥alhethPYEk peabben ﬁ@@ﬁ’rb@i%@{yfoi¥ agoﬁﬁ%tr@ﬂé@erred.

| i ke are inc

" hydrocar bo rou t
@ﬁ cfb‘-‘sgsﬁ ?’ﬁ@egftllﬁﬂﬁfjl%l]fﬁ/blr GERPRBRGr &‘ab lSaHOBFRWEd in
' 95e@rdﬁipreﬂﬁhamgﬁwcﬂrd1@5’iﬁs cartignnatiopsliablenilt (AB1) and

t he

Ohe PLEP Rt bl nfet Pafoht ™ AR AR 47 %roalpdka. 0

BRABBYX YRGS R HhEORY kyFoge o@rpd cherax yaih e rerngioned and

]EE%BYJ:ml&t:IEY' pre fé‘f@éd ' @ré)péﬂl fcﬁﬁté’lacﬂ?r&ryc! hexyl
eptyl,  oct nonyl , dec 30 undecyl d%c

Ctride XFrEfe & © hﬁeh@a@eppmﬁeﬁa@é@yﬂ Y the ac1dl¢

mpp@me@ylm )o,ctademyiphmmwdwo cRiasWrodigneilgespyLic

.éi?%@ggrb?ﬁﬁkggﬁéaréﬁggﬁggfg e@%ﬁ%ﬁ%%hygFocargoxgToup,

osy nonac

As examples of the aliphatic hydrocarbon group, an alkyl

. group contalnlng'l to 36 carbon atoms, alkenyl group Contalnlng
2 to 36 carbon atoms, and the like are lncluded (both stralght

chaln and branched chain ones).
.Asthealkylgroup,therenaykxamentlonednethyl ethyl,

in orl—propyl ‘butyl, pentyl hexyl, heptyl octyl, nonyl, decyl,

undecyl, dodecyl tridecyl, tetradecyl,pentadecyl hexadecyl,

- heptadecyl, octadecyl nonadecyl elcosyl, henelcosyl docosyl,

trlcosyl tetracosyl, pentacosyl hexacosyl; heptacosyl
octacosyl nonacosyl trlacontyl hentriacontyl, dotrlacontyl

'trltrlacontyl tetratrlacontyl pentatrlacontyl
- hexatriacontyl, and the llke groups '
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- SARASIHYI hergiraasey

tritriacontyl, tetratriacontyl, pentatriacontyl, 35
hexatriacontyl, and the |ike groups. 8 As the al kenyl
group, there may be nentioned n- or i-propenyl, :
hexenyl, heptenyl, octenyl, -decenyl, undecenyl,

~dodecenyl, tetradecenyl, pentadecenyl, hexadecenyl,

hept adecenyl , octadecenyl, ndhadecenyl,

2- et hyl decenyl, 5 eicosenyl, heneicosenyl, docosenyl,

tricosenyl,, tetracosenyl, | pentacosenyl,

hexac@senyle adléeracosmayip, atkacoserybe maonacasdnyt, or

& | es..of the I|c I|c

ng%ngptdnﬁﬁggggﬂ‘cféﬁj y1’ cﬁ?ﬁﬁls c n& ﬁgunggenyl

BBlamrion attaimadeex@ylar @an’t(ﬂdm@dlylandle}cla@ietdwwé,nay _

RS TRMILNED A D %a%@e)ﬁl 1,C%CleReAeny1,

chIOhexyI cyclohe til cyclooct

dQSRﬂQ@dGGeEy}CO%?%Y%héﬁﬁé@@?ﬁenylr
patﬂimsm@yﬂn I%@E&Xﬁﬂqsyiepta@b@e@@qna@@wbosenyl
c}ﬁclcotset ratri ac ,l&ﬁ%ecl%pent atriacontyl,

cyéﬁéhé?%’ é%b t ke gr oups. 15 As
exanp%@&ﬂﬁmnﬂﬁs@f@hamhjquk}ahydznanrmpmgdoopacbcmoalkyl

) RS BROTRL g OGR! BIRSOE AN 89T 1P 36, 0GIR0N ang

aré included, and there mentione

. %%P&Heﬁ?i men*é%ﬁw%r@’ﬁ/loplmpsblrf .ayml@gwtmienwclopentyl

dyandh@&guylcy@@ehﬁb@beny&ycl@@@wyphefdeoﬂaﬂybﬂ phenyhecyl,

_'ocgég%%aag |n°3%a§%§@§ﬁgﬁ E %§%§8§3%gﬁgﬁylcyclohexacosyl

ayiatemioplagioesml, qnaﬂmﬂemaphthwbpneyhyln&phbbyhtanrleCOntyl,
ALY, 1but YN t l,;napht hyl ,

hexy%%%L % Egl %%g'%ﬁﬁy?Xke g?Phﬁphthyl ‘ ' _

nonylﬁﬁpﬁ%?@@iesd@%%hﬁa@ﬁ@%@tlcLﬁkﬁQQHQQﬁﬁﬁﬂ%ﬂg hydrocarbon

' gd@@@@yhﬁaﬁﬁth¢|hy&ﬁo@éﬁﬁ@%@'Eﬂﬂﬂélﬂlngandtéhfﬁ|dd@%on atoms,

Ao hob
S B HOR Lhbap i G R8s artied e OF | R b APErnR Gy oneny1,
etpgipbenydn @f@ups—prepybphéﬁylednHQNQﬂﬁnneqppeﬁeylpﬂenyl

h%&?}%ﬁ g% ”R%%%g&@ﬁ%ﬁ&l ggggXbPen 8deﬁ¥hy1£ﬁé9§fy'

.Mdﬁéﬂﬂﬁaééyﬂroéﬂéééa9p gevy) pRedgtylphenyl, eicosylphenyl,

dﬂﬁ@ih&ﬂ@ﬁéhy@?dQ@thﬂﬁﬁﬁhthyQ?t¥£H§PH&ﬁMkhyl, n- or

ipRPEPEaRaPTy by Ter bitPeTeaPREREL o) peRbRYRELREREL 1

‘,hbﬁyédepythyl heptylnaphthyl, octylnaphthyl, nonylnaphthyl

decylnaphthyl, undecylnaphthyl dodecylnaphthyl,‘“

elcosylnaphthyl and the like. groups.

Among the hydrgphoblc groups (Y), aliphatic hydrogarbdn
groups and aromatic“ring—containing hydrocarbon groups are
preferred,andnmrepﬁeferredareoctyl,nonyl;decyl;undecyl,

dodecyl, tridecyl,‘tetradecyl, pentadecyl, hexadecyl,.
- heptadecyl,octadecyl,octylphenyl,nonylphenylLdodecylpheﬁyl,-
~octylnaphthyl, nonylnaphthyl and dedecylnaphthyl groups, and

particularly“preferred are octyl, nonyl, dodecyl, ‘hexadecyl}_'
octadecyl, octylphenyl dodecylphenyl and octylnaphthyl |
groups.

" The carbon atom number of the hydrophoblc groups (Y) is,--
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octadecyl, octyl phenyl, dodecyl phenyl and

octyl napht hyl groups. 35 The carbon at om nunber of

t he hydrophobic groups (Y) is 9 1 to 36, nore
preferably 4 to 24, particularly preferably 8 to 24.
In these hydrophobic groups, a part or all of hydrogen

“atons nmaybe substitutedby andther atom (fl uorine

atom chlorine atom bromne atom iodine atom etc.)
or a functional group (hydroxyl 5 group, am no group,

HﬁkﬁaﬁtOm@rénﬁheﬂﬁﬂéﬂlyomota|k&] gﬁmnﬂmula&a@bpxyﬁerably-8 to -

I U 820G GLONBNRY 09,0, ether. B00dy AT 08B0 2 ons

onal™ gro
anbaistberd tude diur enokal lkapcenef hireitps: a Eranphdoréhe atonm,
16 A Qt@me AR £Ah) daclude ot hen o] o Bgouﬂbo (hydroxyl

conpounds. Suifonic acid group cont ali nl ng conpounds
Cun) AN | FRYRNIRSHEIRIL (FAYR s BIonivegeialkyl group,
cﬂfﬂ)ﬁb&ﬁt besue, eedshidedecy ﬁbﬂriﬁ@lach @chsr bond, amide bond,

ulfonlc aci

l.sul f d .
H BRI on adros o 59 TR IR ey geprain one

~Qﬂl@@ﬁﬁﬂﬁﬂ¥&%ﬁﬁﬁ&ﬂﬁ(gnﬂnmS (tol uenesul f.oni ¢ acid,

xyl enwnrpqrgscoﬁ%g@ aawf&gbmgeaﬁae@% )f O o @8 ltﬂe following

ei cosyl benzenesul Toni c aci
QQHQRQﬁQ%ﬂesulfonlc acids, 20 alkylnaphthalenesulfonlc

A6 T i nRihy | anpkys J&Brﬁi@ﬁmﬂ@r&&nﬁﬁj@s (Al 1)

SoSeO IS SIESULLA Fochf)Supfonie acia, decyisumirontc
mlq/,o@cméqmeml@nqd ae:tlhiar I@Lﬁﬁsﬂmcsmlcﬁcdstc ac1d, |
1%%%1% Ve %r&cgms?@aur %erﬂc} GG dete )

oxye y ene er sul foni ¢ aC|d ‘et c. )
polyo esive Ty @Gﬂ@ﬁdﬁﬂ sul fonic acids - -
( pol y%%l%)é'n%@%e%@ﬂ)ﬂoﬁﬁ@)dc&td%er( ihearise1gendc acid,

9 yeustulene Lapryl phenlether, sulfanie acid,

o esmdcfays]ﬂmzrmtees,d](ﬁh@ﬂcawqald :i():csul fosucci nat e,

20

- 25

30

.35

(dl)oghghﬁall%%é%%F? ylene sylfosuccinate, (d|)IauryI_
pol yox ene su osu00|nate’ (di)anyl ‘

a kylnaphthalenesulfonlc acids :
(methylnaphthalenesulfonlc acid, dodecylnaphthalenesulfonlc
acid, elcosylnaphthalenesulfonlc ac1d,.etc |

polyoxyalkylene alkyl ether sulfonic ac;ds'
(pelyoxyethylene octylether sulfonlc ac1d, polyoxyethylene
laurylether sulfonic acid, etc.), ' -

polyoxyalkylene alkylarylether sulfonic ac1ds

(polyoxyethylene octylphenylether sulfonic acid, ,
--polyoxyethylene 1aurylphenylether sulfonic acid, etc.j,

sulfosuccinates ((dl)octyl ‘'sulfosuccinate, - (di)lauryl‘
sulfosuccinate, {di)octyl. polyoxyethylene sulfosuccinate, -
(di)lauryl polydxyethylene sulfosuccinate, {di)amyl ' '

'sulfosuQcinate, {di) 2-ethylhexyl sulfosuccinate etc.),
a”olefinsulfonlcaCLds(asulfonatlonproductofl octene; N

sulfonatlonproductofl nonene,sulfonatlonproductofl decene,

'sulfonatlon product of i- dodecene, sulfonation product of,
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30

- 35

Cmyri st %ﬁhoﬂatém&@Pﬁ

sul fosucci nate, (di)2-ethyl hexyl sulfosuccinate etc.),
a-olefin sulfonic acids (a sul fonation product of
1-octene, sulfonation product ofi-nonene, sul fonation
product ofi-decene, 35 sulfonation product of

1- dodecene, sul fonation product of 10 1-tetradecene,
sul fonati on product of 1-pentadecene, sulfonation
product of 1-hexadecene, sul fonation product of

1- oct adecene, etc.), alkyldi phenyl ether sulfonic

‘ Beﬂabrdd@iéiw dié@ﬂeﬂw’iatﬁﬂdlﬁfpro'iidcd:i Joul1f-@nire: saidbne,

%é%%%ﬁﬂéhnﬂﬁéﬂether SU| nlcfaCquoﬂgélJﬁ product of

K{Hﬂ@ddﬁdeﬂernﬁmwlan1noethy| sul fonic acid,

aci o SuT BERe IR BEF e e Rdt e, 2@%&3&@?&?&“ cther
siﬁl)ffddtﬂﬂnlq agiate dcéiet,C})ldmmHe qtines. QUi fordel @cid,

&©OUp- cont ai ni ng conpounds (Al -2) Al kylsulfates

(octy ulfate, decyl fate, 15 dodecyl sul fate,
tg@ﬂf&Pé fopdgapisdi fate,  etc.),

'hudugmqyﬂ4&Hmsuhyﬂamﬂndﬁﬂhy1:sﬂﬁﬁﬂnmt @mokyoxyethylene

0 y ryl ether
X ‘i%x%’ ]to l etmceLLJ)h t>f1gﬁal t’J);'lf‘leﬁlcrala liéj?ﬁ et her
‘sul f atf@é:ty(q@uq/@&lyal ﬁyrtamsldcﬁqmpmmm étshérfosmhwétostylate,

B els 1hyilene r NomHPhenwn etdhgr 15w ate, etc.),

acyl am de alkylsulfates (octyloylan1de et hyl sul fate,
| auryl oyl am de ethylsulfate, etc.), 25 acylam de

_*saﬂlmmstalasﬂce@eosw4cmmfam¢igymydpmnds (A1-2)

polyo t e sulfat onI

Dol s By rRacRs I BLRy BN Y AR son e
dmdﬁqﬁﬂauhfaﬂscmzwxﬁﬁykﬁw&E&t@ngetwhpu&ﬁdse(Af&@rykamlfate,
i )alkylphosphates ((d|)octylphosphate ' _

(d|) eC{ phosphat e, (di odec¥ phosphat e, x .
(di ) mpei é’PifB’ﬁ%é’éﬁéﬁeal it) 8& Wpﬁaéﬁﬁaeé polyoxyethylene

' octyl ether sulfate, polyoxyethylene lauryl ether sulfate,
_etc. )y :

polyoxyalkylene'alkylaryl ether sulfates
(polyoxyethylene octylphenyl ether sulfate, polyoxyethylene”'

: nonylphenyl ether sulfate, etc.),

acylamide alkylsulfates (octyloylamlde ethylsulfate,
lauryloylamlde ethylsulfate, etc.y),. : :
acylamlde polyoxyalkylene sulfates (oetyloylamide

rpolyoxyethylene sulfate, lauryloylamlde polyquethylene_"
sulfate, etc.), and the like.: ' S

PhoSphoric acid group~¢ohtaining.compounds-(Al—3)'

(difalkylphosphatesa((di)octylphosphate,.
(di)decylphosphate, (di) dodecylphosphate, '
(di)myriStylphosphate, (di)cetylphosphate, |
(di) stearylphosphate, etc.), | '

'-(dl)polyoxyalkylene alkyl ether phosphates
((dl)polyoxyethylene octyl: ether phosphate, '
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(di)stearyl phosphate, etc.), (di)polyoxyal kyl ene al kyl
et her phosphates 35 ((di)pol yoxyethylene octyl ether
phosphate, 11 (di)polyoxyethylene |auryl ether
phosphate, etc.), polyoxyal kyl ene al kyl aryl ether
phosphates (pol yoxyet hyl ene octyl phenyl ether
phosphat e, pol yoxyet hyl ene nanyl phenyl ether _
phosphate, etc.), and the like. 5 { Phosphonic acid
gr oup- cont ai ni ng conmpounds (Al-4) Alkylphosphonic

el )dso (potyd hasatoni i ael tidee Mw@wl Gtaci)d,

Cotyl RO aaTE %%réf}y'%ﬁ%spm”' ol

m@gqxﬁWMGnEphphﬁhgmlﬁ}m @ho(sbblalﬂélﬂ@olyoxyethylene

Igggégh%%ggzenégaoéﬁ%o ICi%%?%Bﬂ?W‘3§HHC£he like.

elcosylbenzenephosphonlc acid, etc.), alkyl naphthal ene

Hggsl%gm‘&m& R 1( Sty hapht hay %péﬁzﬁﬁo@ﬁh%' c

[ Cc thalene hosphoni ¢ aci d
ei cosyt qﬁ%éh%#ﬁﬂp Y 5§Bﬁgh|Q99£¥%? hogphopic acid,

qnﬂgmpq&ﬁﬁqdnmueaﬂﬂqﬂ eidwery jpdtosqdtoni i andids

_Jﬁﬁﬁ%ﬁgﬁﬁﬁ PR ey BRI & 2 aC) 

hqnmea@c%ylml ) .t her phosphonic acid

. (p0| y%)ﬂ)k%'tl@éln%ré%e%%%:pﬂﬁ %ri)é aBther (PHesPhON Ko &M Shic aCld,
' oxyethylene Iaury etherphosphonlc acid,
4&%? hmptre A% %mbgﬁﬁ&ﬁQ?Qﬁﬂ%RP

_dﬂﬁﬁ§BMUﬁﬂﬁEﬂEﬁhos@&hﬁﬁx{dkﬁnhOSﬁhﬂnlC aci d,

OnlC acid,

dodecy| | | phosph |
dodeculd SOyl SUIEE 5 (Al pIesION e dLBterkatene
rEoarhonds (@alids) dmdydmﬁétwianmrpmmﬂmw @fc:ld
BN BRI AL G AR U] SIS, R

| auryl carboxynet hyl ether, etc.

carbo??&ﬁpﬁyPéﬁﬁéﬁnﬁr8&&@#5e&@eﬁoPVQQFQP@&PeﬁélgﬁkyI

@ik eranh@neet byl atiier phodpeio ief aeod y@@m@tdeeem@iene
car box atj.on .products of

t ther met h
l% yl)a}‘ rylpgwgpﬁlgﬁﬁé acfg, etc. ),
7 - polyoxyalkylene alkylaryl ether phosphonlc ac1d
(polyoxyethylene octylphenyl ether phosphonic acid,
polyoxyethylene laurylphenyl -ether phosphonic acid, etc.),

alkyldiphenyl ether phosphonic acids (methyldlphenyl

'ether,(di)phosphonic'acid, dodecyldlphenyl ether -
25 °

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

uCarbexymethyloxy group-containing compounds (RAi- 5)

' Carboxymethylatlon products of hlgher alcohols

_(octylcarboxymethyl ether, laurylcarboxymethyl ether, etc Yy -

: carboxymethylatlon products of polyoxyalkylene alkyl
ethers (carboxymethylation products'of.polyoxyethylene octyl .

- ‘ether, carboxymethylaﬁion‘products of polyoxyethylene nonyl

_'ether, .carboxymethylation products of polyoxyethylene decyl
',ether, carboxymethylatlon products of polyoxyethylene dodecyl
35

ether carboxymethylatlonproductsofpmlyoxyethylenemyrlstyl :
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..acetic aci

et her, carboxynethyl ati on products of pol yoxyethyl ene
decyl ether, carboxynethylation products of

pol yoxyet hyl ene dodecyl 35 ether, carboxynethyl ation
products of pol yoxyethylene nmyristyl 12 ether,

car boxynet hyl ati on products of pol yoxyethyl ene stearyl
et her, carboxynethyl ation proglucts of- pol yoxyet hyl ene
oleyl [ ether, etc.), and the |Iike. 5 Carboxyethyl oxy
gr oup- cont ai ni ng conpounds (Al-6) Carboxyethyl ation

d&&@q%gr@&x%geﬁ 18k e8RS ad@Ed Wlec Eépp&y ’E‘B{ﬂzl@ﬁ@%ﬁ:’earyl
. r

e %p%a%}%t LR <

yegﬂfiene oleyl

_ dﬁHEMbOkyethylammomh@rdduﬂis of pol yoxyet hyl ene octyl

10 et her, carboxyethylation products of
pol yoxyet hyl ene nonyl ether, carboxyethyl ation
Goevaaurates hofl opal ywawyetieyindiad. rday [compoveds  (A1-6)

-car boxyehB¥khakh maEEBHU5E%d9EtQOB$O£X%hQ¥'%@%oﬂ%@%cyl
et her,, carboxye y ation products of oxyet hyl ene

FYdapTbogsdhy 1o &Fﬁé%ye@ﬁﬂ§¥%9§¥qﬂ*§ g gthier, etc.),
- ponO&ﬁebbxbenﬁy$heabﬁ|pinﬁthrofcpbbgﬁxghhkbabhénalkyl

B S RR T IE Rl Rl o e Rk 2 ocon

:e@@@gouﬂ@gb@ﬂwerﬁylAﬁhpmaMHQSU@¢5)Oéb@DLyQﬂmathylene nonyl

Gty | 23y %x@%&hyﬁ%%&b& %b@uct%o dl) g%%b%%hgq %e decyl.

oy am no etic
etP&dr o PEROTEERPY ﬁFh@naEJé@‘ii%C%l L Rplyoxvedhy kgne dodecyl

 dtinke., céﬂaéﬁ beYY&t Toh R DB B- SO @b Ty L ene myristyl

15

" 20

. 25

- 30

.35

T NCR e LU o

e(tdierpr cpirboxyedbivd atepe. p:odeyBopﬁappﬂgoxyethylene oleyl
e@gbkprgglonlcaga|ghglgg& yl - N-nmet hyl ami no

(di’) propi oni’ c aci efc.), and the 1ike. Conpounds

. contalnlng the group represented by the fornula (1)

(:é'rbgkyiﬁeEhKQéﬁ@ﬁba@Qbﬁpa@bﬁtalnCihboE:@ﬁ@ab@ﬁ@lsC (AL-7)

2008 Bk g '3 SELH deePRL R 0 ) Scefhe acid,

"laucyiammnbahmlbaemxrbauﬁkbyahclaurabkgbaglamnwothHJ acetic
'aE &e(lééroyl -N-methylamino acetic acid, etc.), and the like.

(Dl)carboxyethylamlno group- contalnlng compounds (31—8)'
Alkylamlno(dl)proplonlcaCLds(octylamlno(dl)propionic

acid, laurylamlno_(di)propiénic acid, etc;), alkyloylamino
“,(di)propionicacid(lauroyl—N?methylamino(di)propionicacid,

etc.), and the like.

Compounds contalnlng the group represented_by the formula (1)
(Al 9) - , _

2- FluorobctéﬁOLC'aCLd, 2~ chlorooctan01c a01d
2 2- dlchlorooctan01cac1d,2 fluorolauricacid, 2~ chlorolaurlc

_ac1d 2,2~ dlchlorolaurlc ac1d, 2- cyanooctan01c aCld

2 cyanolaurlc ac1d, and the like.
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15

13 Conmpounds contai ning the group represented by the
formula (2) (A -10) 4-CQctyl-2-fluorobenzoic acid,
4- dodecyl - 2-f | uor obenzoi ¢ acid, 4-octyl-2-cyanobenzoic
acid, 5 4-dodecyl-2-cyanobenzoic acid,
2-octyl -4-fluorobenzoic acid, and the |ike. Anbng
these, preferred are al kyl suhBoni c aci ds,
al kyl benzenesul foni ¢ aci ds, al kyl napht hal enesul foni c
acids, 10 sul fosuccinic acids, polyoxyal kyl ene al kyl
b sEu s fmtcaﬁ%%stheogm afé%@g&@écmyame BLARN1a (
sulfonic acids efin fonlc acid

ky} oY1 ani noet hyl sul foni ¢ aci ds, | alkylsulfates,

pol yowaideg}leme—fa.deﬁoketdwlcslad‘ﬁes pol yoxyal kyl ene

| f t I de, 1 I
et o LS ZaF%TSlgg%%%Jré acid,
iﬁu&xbhHYESZ ¢Mﬂqmb@nﬂdqﬂ:em&dalRybatyl -étfduorobenzoic acid,

al kyl phosphoni c aci ds and

carboxynefﬁy]atlon products of pol yoxyal kyl ene aIkyI
“ethers.” More preferred are alkylsulfonic acids, -

al kyl b&weﬁws‘eom;ﬁ:ﬁe&s&d %Jrl"e\/'arlé)@'ltsh@ﬁﬁﬁc&é'cﬁ@%l c

B e e B S A IR Bt g s,

suﬂfmﬂmenfnndsclda,@b&&bﬁyﬁ&k&deweaﬂkymethersulfon1cac1ds,

i
%’%Aﬁ%ﬁ&e‘%%%g%%ﬂ%ﬁd s ﬂr{%éolauéoxasédle%yloelefm
¥y agidor st laresanigmd i il T ig ladigldf at es,
1Bfd:08h BrAdu salqéyl RAIVOX Y] ked tene.

are

rtlcularly referre;
tlﬁyﬁf eéleac?rld‘s)’ a4y, 8&3}% ¥l c affipmide -
&ﬂk@dgﬁﬂﬁﬁﬂ&éen@;sulkpnme@phﬂsessubﬁmpuagbﬁyelag&dﬁealkyl.

T E TR L ———

'aal]@r]emhpf@hcf@ﬂ Gaca]@iajginchwrboxymethylatlon products of -

| 1% }%Ydlﬂ@lr@?éi‘ylkfyleﬁﬁ@rg a%%ep?@%e@ﬁeg'a%e%%@ﬂsfomc

20

25

. 30

- .35-

% used one or. two, Qr
ad L&Y coesht FAPBCVaFLESo fa%]ﬁbél%%%ﬁl&a%‘%fh%oﬁhﬁrfonlc
dAgs i sylrfaradin ¢ 3 iald, 0 p3l,yoayA Yylefrey aliliyyl7 dther

é%%féﬁ Aecfggep8&§£§§§?k¥lgng%lkylarylethersulfonlcac1ds,

a~olefin sulfonic a01ds,‘alkyloylamlnoethylsulfonlc acids,
alkylsulfates, poljoxyalkylene alkyl ether sulfates,

'-polyoxyalkylene,alkylaryl ether*sulfetes,.acylamide_
‘alkylsulfates, and carboxymethylation'products'of ff‘
polyoxyalkylene alkyl ethers. Particularly preferred are -

alkylsulfonic acids, alkylbenzenesulfonlc acids,
alkylnaphthalene sulfonic acids, sulfosuccrnlc_acids}

Ipelyoxyalkylehe alkyl ether sulfonic acids, polYoxya;kylene

alkylaryl. ether sulfonic acids, a-olefin sulfonic.acids, and

| alkyloylaminoethylsulfonic acids.

‘The acidic compounds (Al) may be used alone or two or nore

_of them may be used as a mlxture

An- HLB value of the acidic compound (Al) iS‘preferably
5 to 30, mqre_preferablY'7 to 17, still more preferably 9 to



30

14 16, particularly preferably 10 to 15, nost
preferably 10.5 to 1k 14.5. In addition, in the
practice of the present invention, the HLB value is a
val ue cal cul ated by Oda nethod using the formula 5
(18) . ("New Introduction to Surface Active Agents”
witten by Takehi ko Fuji not ol4Sanyo Chem ca
Industries, Ltd.), p 197) HLB = 10 x (inorganic
nature/organlc nature) (18) The organic nature and

limopgatiicunatriyepraféhebIprimulta 1S, anbot aproferably 10.5 to

qurlcal val ues defi ned per aton1and functional 10
group constituting a nolecule, and the val ues '
descr ilbeddiitihe, ahovlee docamente cah e yegenthénpkation,

t@fe Iﬁﬂ?v@@_hg'l‘e L£9aRQY %‘elczﬁll)at'esvi i QBQ%Qlk%drl%nf@Eﬁe formula

.“, in view of omerln zet a poten I al
éh?d t hé N?ij'entlf‘?d‘il%tlrﬁﬂ §0p$’é¥5?§%lpy3tr%d{e figpBtehanritten by

TéaKbh ipay tmguuxwdoy B&n@bet@e@tﬂc)éln%dmftQﬂeﬁan 12d), p 197)
gref abl not nore. 2 ddlttonall it 18
Sl%ﬁ* fer Y HS uée OrEapAFnnatiEs) v pkar (18)
refer@heootbenaC|dadussoem@tlmmrgﬁmmnznﬂtuﬁetﬂmetherfbrmula

;fst gPrordN® Plianc2ache def elaided 2y pe b2 onal
SRR A A N TR

for exa '
glkaé’ cee%ttlﬁéngoq JReECUAZy 2BftEIN u@ts qieeerllae@ l{l the.

amavégaaa@&enﬁxabn b wikew,of the particle readhesion
preve

i 0 . the | ferred _are R
BUFT ofne s §eghin ped B i Bidr 15 PRoferably not more
téuainf @r.i0¢ - anddigrougw cohtlaiwemi@othmere (aAPpodentd al and the

- 1RResPher G ‘fﬁ%g@ %&%‘f@r&ﬁﬂ&ah%”%%' %H‘%ﬁ (7A% 3%3 3 cularly

pho$phoni ¢ roup-=containin

ecieéa@émsfrﬂogﬁeoﬁpara:énﬁaume@pgefwfeblamts;norwr@n3 0.

o Aeee_ft%eeq Agr eit h,l.% peeréeabqyal%@l WIPHEANS 36 Ni MErein, the

20

- 25

- 35

b t
BB R 8 hY Sald RS PaRR s Cppatia e o e Phrst step.
Thel PHai camdiad dgrteupdaent laymerglp]onqmnne(’aﬂkﬂ}cﬂs) {£3@ Asample,
SUbR%HLsz%‘&' d %93@1 ?F’?@' ngﬁ EH' Toke (AZ .

ther g i-one fs o alna ~radi cal -
pol ynFi laeue@rlm%g@a? smaﬂﬁiﬂléue&g @tgrl&@[ﬁ-tc@ﬁﬁalaﬁitdggroup

(MRSt Rt etk FPRMEFat Xl HeAlhksllon POEVERE Son ablllty and 3

ggf% b$§%€¥r%% %%%uaiélg?fgnf <l:'I Iafcol é:rc%% dco rtoaulnlr}/g polymer' _

(A2-1), a sulfuric acid group-containing polymer (A2-2), a

: _phosphorlc_aCld group- contalnlng. polymer (A2-3), a phosphonlc

acid gro-up-*containing:polymer (A2-4) and a carboxyl _ .
group- containing polymer (A2-5). More preferred are the:

' sulfonlc acid group- contalnlng polymer {(A2- 1) and the carboxyl

group‘ contal_nlng polymer (A2-5), partlcularly preferred is the

-~ sulfonic ac'id group- containing polymer (A2-1).

As the ‘sulfonic ac1d group- contalnlng polymer {A2-1}),
there may be mentioned polymers obtainable by radical

‘polymerization using a sulfonic¢ acid group~containing
:unsaturated_monomerf(ax—l} (A2~1—1),‘polymersrobtainable by
'introducingasulfonicacidgroupbya;xﬂymerreaction(A2—l—2),
- polymers obtainable by a polycondensation'reaction with -
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- 15

20

. 25

30

‘35

35 pol yners obtai nable by a pol ycondensation reaction
with 15 forml dehyde using an aromati c conpound
containing a sulfonic acid group within the nol ecul e
(aY-1) (A2-1-3), and the like. As the sulfuric acid
group-cont ai ni ng polynmer (A2-2), there may be.
mentioned pol ymers obtai nabl gsby radical 5

pol ymeri zation using a sul furic acid group- contalnlng
unsaturated nononer (aX-2) (A2-1-2), polymers

| f’ I@&lﬂfgﬂ @3(15111@1 58‘%‘&51{{%& %lmfpléru'n@l E‘ShgagﬁQHﬁ ab)éu@fonlc_

reactlon 2)
M@Mpcwa@hang%%n%%ﬁﬁ%% (g ol yfeérs—Ehe- @}d thfollke
ther e Iy e FAFuraRed el Wl -ebhaianaling bylyadicah2-2)

{h ner|235% €ﬂé:slnﬁ gt QOsEhorl oacl%%ﬁﬁ ?W Eﬁfléai)

1®] e 1Sz aothit i nsetmlreg y sulrﬁmducacr@zagmmmaana@gd
I I

SesRue B BRI, | RACH oA ?Ol%fé"%ﬂta‘ﬁable by

ni'n
{mzragucinhesaliay i@ dicht T omR 8 YFoP g hERsr %Bﬁﬁi‘:h%l (@25 2]
sdigal 1pedynerization using a phosphonic acid
group- contalnl unsat ur at ed nDno ax-
U S R N R R AL R P R T
gﬁ@xtm ﬂwya:@aheymte:rorraﬂqmmé}is (o&ﬁ:aéb.r%)hlqocbﬂyymnhcal R
31 | & DYy %?%%CO} tc!r%_r}: r&add Og%o Wctol?ltalning '

e usin t1Cc compoun talnln

lmmiphmﬁe:d amz@prgerlbuqcaxm hi @2+ Yol é@ﬂ&@e(rawmp)talnable by
{2 SaBingnd pﬂchs%aﬂdﬂ&ec eﬁﬁ& SR X folymer reaction

E%%qf conta|n|ng pgg%% , there 25 may be
alnable by radi cal DR
pol ynmeyd z:abl pli]osplﬁd;ﬂi]:gc adiar hexyb- gbnmammngqnmyrgér (R2-4},

: 15%?3 glt ﬁ;%} a %%erhot{?gn&(@)%o@me(gbo%gﬁ)lnﬁﬂélw S:adlcal

y 1'n uci'ng "a car group
pol yoweer 1 zaticdn ors (1AR-5H @Osmmr@%t%wc@wl&mg

BoL yeondens atd find e achi-on V\('ptz*lzqu mlﬂﬂ@t@&%ﬂ&l&%ble by

aromati c, 30 conpound contain boxyl
REFRING IS (bl BETRIGRE 5614 AEBIEPY dn PAREeT ggaction

fpng-2he geal s obA2)inabil @ Myea\/prlyctm}c;tmmarmlcm reaction
: ‘éﬁf d(l’)l $I%o;tq%xfgeen&51%n aal%ll é&fua%% t&%ﬂﬂddﬁ% -ctot?letainin'g a -

phosphonlc ac1d group within the molecule (aY-4) (A2-4-3), and 7

" the like.

. As the carboxyl group-containing p_olymer {d2-5}), there

may be mentioned polymers obtainable b‘y radical _p‘olj/meriza‘tion
- using a carboxyl group—containing‘unsaturated monomer (aX-5) - '

(A2-5-1), polymers cbtainable by introducing a carboxyl group-
by a polymer reaction (A2-5-2), polymers obtainable by a
polycondensation reaction with formaldehyde using an aromatic
compound containihg_a carboxyl group within the molecule (a¥-5)
(A2-5-3), and the like. o _

- Among the ?o_lymers {A2), inview of_-thé parti_cle readhesion
prev‘entioﬁ ability and the like, the s'ul_fonic acid. '

- group- contalnlng polymers (A2-1) are préferred more preferred" '

are (AZ -1-1), (A2-1- 2) and (A2-1- 3), partlcularly preferred are



group-cont ai ni ng polyners (A2-1) are preferred, nore
preferred 35 are (A2-1-1), (A2-1-2) and (A2-1-3),
particularly preferred are 16 (A2-1-2) and (A2-1-3).
The polyners (A2) to be used in the present invention
may be used alone or two or nore of them nmay be used
as a mxture. { As .the sul fdfic acid group-containing
unsaturated nmononer 5 (aX-1), there may be menti oned
al i phatic unsaturated sulfonic acids containing 2 to

@ -clarborarat ofFE2 {4 3y sul fonic acid, (neth)
tic.unsatura

al |yl syl f'an | d t aro ed .

sul %/ozf’l%c Bacll:&&gg ﬁlt‘zg %I n%e 6568 5 Ty Bgﬁsgfl%n;snventlon may
Hstypeshedahtont ctweict, mopenofytisey menedel fiondcama dixture.
etc. )J&§Hﬁ$@ﬂﬂ%oﬁ§b%ﬁ¥hégéﬁﬁk& { A, unsatur?tedmonomer

(nmet h)acryl ates acr oxyet hanesul foni c
&eid ) zheret ﬁ?ﬁc:‘?%/Iﬂ@ﬂté%ﬂoﬁihégaﬂéﬁfés%@i@md sulfonic
é’cx(dﬁetd@nt@clrm:ﬂylzowm@wnf %l’ﬁcﬁlsac(kﬂ.,nyl%u(lffﬁh*ﬂ): acid,

-@i%%}§§1 Qégﬁt eSU|fqﬂ;%tggbgaf%%ékfcunsgturatedsulfonlc

B aZ}l(dmtd@)ﬁ@nyﬂl@ygi 6x 022 2-ch et d et nest feorsist ldoind ¢ acid,

10

IR A

. sul fonic am% roup-contai nin

MM@%‘&WG%@“@E?% q@o%] 12Ch g igetc.},
FCRYGTEIOR) é’éﬂwfﬁyl(&tﬁt@dé‘ﬂﬂfaﬁ@sﬁ?ﬁf oni ¢ -aci d 20

2 &ﬁtﬂhl))wwl@mwmlra?@%mlq%w&nIa@@cI d, 3- (rret h)
acr alm nopr.opanesu oni
I R B e er aaed PR acddia

- 3¢- Mﬁm@o%uomﬂpmbamaﬁilfbham @acdd, d,

15

20

25

30

35

am nonmet hyl'benzenesul f oni-c aci d,

m&lZ)a%q:rﬁw 3, @{yb%]c&a%e%HQ|fgﬁalayla%tllaanesuI fonic acid,

| 4e't @etil aarlrmlpyl@e%zmﬁn@ts@ﬁ@ 0111100 aggy,
-ZFW&bﬁthb%&ﬁ%bﬁ@&@CQlQaﬁgﬁethylethanesulfonlc acid,

P(;p al_l S} cci nate,
QWﬁﬁ gggepﬁgpgsulfonlc acid, etc.}, .
s@l@o&ylc( late:tlhi) afirbylpsebhtsuathnateeta)-ackylanddebe |ike.

\{%0 A@g}&ﬂgl %8315@_1}4' g‘é’hgﬁegﬂ ¥8HE' Zg%tlﬁl'ét /i ke'

2pﬁ@ﬁ§h é@rﬁﬂ@YéﬁmﬁﬁQPI@PaGﬁ§aﬂﬁpa@@dagmﬂﬁonlc aC|ds
BGQﬁb@hmh&%y@o&@a%@n@@k@ﬁﬁn@%ﬁﬂ?oﬁ@@ acid, '

2= (meth)acryloylamlnobutanesulfonlc_ac1d

4- (meth)acryloylaminobutanésulfonic acid,

2- (meth)acryloylamino'2'2.dimethylethanesulfonic acid,
P~ (meth)acryloylamlnomethylbenzenesulfonlcac1d etc 1, alkyl

(carbon atoms 1 to- 20) (meth)allylsulfosucc1nates
{methyl(meth)allylsulfosucc1nate,
lauryl(meth)allylsulfosuCCLnate,
elcosyl(meth)allylsulfosucc1nate, etc.}, and the like.
Among these, in view of ‘polyemrizability, hydrolysis
resistivity in water, and the like, preferred are allphatlc.

B unsaturated sulfonic ac1ds contalnlng'Z to 20 carbon atoms and

sulfonic acid group- contalnlng (meth)acrylamides, more
preferred are vinylsulfonic acid, styrenesulfonic acid, and
2-(meth}acryloylamind—2,2—dimethylethanesulfonic acid.
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sul fonic acid group-containing (neth)acryl am des, nore
preferred are V|nylsulfon|c acid, styrenesulfonic

acid, and 35

2- (neth)acryloylanino-2,2-dinethylethanesulfonic acid. -
17 Asthesul furic acid group-containing unsaturated
mononer (ax-2), there may beimrentioned sul fates of the
hydroxyl  group-containing nononers . (az2) nentioned

bel ow, and the like. Anmong these, in view of

pol y”%“&?é’.’sh“fﬁri@% J)ds(%% \?fg-eéo%rﬁ uH¥QE\9]¥é(£edmonomer

gr oup- cont ai ni ng at es
ﬂ(ﬁ%‘f@r:r ddie fp @ff the hydroxyl

ek h)cQ%Mﬁthg ﬁlﬂﬁbﬁé@@r VAZ%I ﬁm@htloh}édﬂﬁéw LORMH the like.
me a c_aci

grouppﬁﬁﬁﬁgFﬁ?ﬁﬁ uH%éFﬁ?gpgdgoﬁﬁﬁﬁﬁé?a?h%?gyEﬂxfﬁeﬁglfates
gmybelrentl enetphespfmEreangf (Mdih ) mydydades 1@z2-1) are
PSRN A H TR L2 S POt 2 %Xa]wox%@h

I'n view o enlea Ity an
tMﬂih|aa;ylqﬂﬂxﬂﬂuﬁ1&¥dﬁ0&ﬁnﬁqnﬁﬂ AEEMLAILRI-ng
(et hpaCh-H-a89 s lhacae gfi'b% ebbﬂ‘ﬁalﬂﬁh@ prebenreded
are phosphates 0 hydr ox %g} ﬁ % d 1
R Lo bby FRese Rl Ry Sehy ahed R Faf Py droxy

g&@@-gimixmmmﬁgamnnﬁgeussmM)amedtlmedrtmlq‘raXaA)i the like.

there A%Hoty“gb%fsm ' Qgeglgaeﬁggﬁﬁ?y&hpﬂmﬂw | GRRAN 1 i ke,

at onms ﬁésp ate

| -m%fmﬂ@(y}ﬁetﬂmmpm@p-mntalnlng (meth)acrylates

20

25

30

35

(éa@z: ))a e ﬁ%@f@%ﬁ%&‘y:ﬁww&rred are phosphates of
me cryl oyl oxyl aur osphat e
A THARA RO YR 7RO ek Nk OF YRR e

15:1_ {niddeh ) awﬂyuaﬂénese |n vi ew of polyenrizability and the

Ilke Al TR ac;gﬁ' ALY RIS PR 8 s kS Y gggsﬁsgated

25 As group-cont7ai'ni ng unsa

mrororesr  (aXd)s) ,thavesr euammyise maaitliceeet unsat ur at ed

B J1%5:AR1 1081 (418N agionld a ag o) phosphate. 3

V|nylben20|c aC|d al.lyl acetat.e, (|so)croton|c acid,

iacrdioy LomaighRafnbad&yl ate,  etc.},
@M&ﬁﬁﬂﬂdﬁymbyhdxydMHQMphbsyﬂatﬁ and anhydrides t her eof

ri.de fumaric acid, itaconic
-g%ﬁ%l éﬁ%ﬁﬁiQ§gﬁ ci oﬁ%%1a0| :
-((Ifmﬂiy@rqrdé-)oymmqsyd@@sma{te}, etc.}, and the like.

Among these, in v1ew of polyemrlzablllty and the lJ.ke,‘

f(meth)acryloyloxyethylphosphate is preferred

~As the carboxy}. group-containing: unsaturated monomer

' (aX 5) there may be mentioned unsaturated monocarboxylicacids

{(meth)acryllc acid, v1nylbenzo:1.c acid, allyl acetate,
{iso) crotonic acid, cinnamic acid, 2- carboxyethyl acrylate,
ete.l, un_sattir-ated dicarboxylic acids and anhydrides thereof
{maleic acid "(anh-'ydride}, fumaric acid, itaconic acid

(aﬁhydride) , citraconicacid (anhydride), mesaconicacid, etc.},

- moncalkyl (alkyl carbdn_ atoms 1 to 20) esters of ﬁnsaturated :

dicarboxylic acids {monomethyl maléate, monoethyl maleate, .

E monolauryl maleate, monoelcosyl naleate, monomethyl fumarate,

monoethyl fumarate, monolauryl fumarate monoeicosyl fumarate,
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15

20

25

30

.. 35

nonoal kyl (al kyl carbon atonms 1 to 20) esters of
unsaturated dicarboxylic acids (nononethyl naleate,
monoet hyl nal eate, nonol auryl nal eate, nonoei cosyl
mal eat e, nononet hyl fumarate, 35 nonoethyl fumarate,
monol auryl fumarate, nonoeicosyl fumarate, 18
monomet hyl itaconate, nonoeth§l itaconate, nonol auryl
i taconate, nonoeicosyl itaconate, etc.}, and the [|ike,
Anong these, in view of polyenrizability, hydrolysis
muanmﬁhhyhyﬁhacamﬁuah mmmmdﬂhyu|ﬂuacqmmekerm®moamaryl
urat e q¥¥: i d satur
|ca&bgﬁylﬁkrgkﬁgﬁg g ano‘il %%degtcgqthgggﬁk%% gike.
pr ef eFPedJaltactret ANaviphi @fa@pdiyemﬁfaIZélbéla@Nd hydrolys1s

x(eesrmtcwlc@) inf WEBELC A Gheand kbt aﬁ?@férﬁ@éidare unsaturated
nhydri de), The pol yners obt ai nabl.e by radi.ca
C&ﬁ)‘/?é Oz%coﬁca&sngunf@%aﬁéa@&%r *¥driGmecids, and

: a(n@@fdl’ﬂﬂ)est o f( Ahdwel) mear e cfepaleyimarrez gthe th) bz retther acid,

RS Lt PLYIBAATNS WREAERL S IG5 A0 ocia

fe Su acid ‘group-contai
ﬁ@ﬁbﬁ@ﬂdeoax-l) sul furic aci'd group-containing

unsat what 641 PRELERILt didsiAe bggﬁ§%g@£l ga@ﬁl;?qegrlzatlon using

r oup- con alnln unsat ur at ed )
A SRR e P GRB E A A g Adn At TR RoRGAERer: zed

wiaX- érhandreat baxyl mpﬁﬁeﬁﬂmmléﬂﬂgsam&@dwcﬂhﬁﬂmmers (aZ)

RO TR st R et et ke Rt e 5 E Rl fRgomer

(eF-Llowi sglfamdct heikd keoup2@ontaihn)ingsunsieghtatkdi monomer

-‘-%k Qranﬁﬁggpﬂ%EyE &?f&f@fﬁgﬁdégﬁﬁécﬁgﬂéidﬂé&ld&éﬂ%ﬁSﬁonomer

“carbon ato acryl a

ameth) agdy katreoxyne @k}bhp@ﬁi@hﬂhdﬁﬁ)ﬁbahﬁs aexgked monomer
%E h)acrylate, octyl (meth) acrylate,'decyl -~

% )acrylate dodecyl (neth)acrylate, 25 :

2- et Ag[thedetlyd @Héth)i&imz:lcdimertleztaﬁ:ddewWaturated MONOMEers
(62F! h):ﬁ%pé' ﬁ‘&a‘% beoﬁﬁea@%)ﬁé ( %ﬁ%hkoé_‘ﬁp%hﬁb‘? aHdetBQSﬂke

net acrg at e, etracosy

2- et k9 hOIﬁd@C’yﬂhtn‘éhﬂéET)ﬂ%Péathﬁérﬂﬂlklfletmgébg9prylates

{
A&yl at Bl OﬁPBB?PC(%% VIERHBT G 2 PR | unsaturated monomer
{

(

corthaanybat eso W chBohi kedms @Ayl (meth) acrylate, ethyl - g

| w§§58§§r95P%Epcﬁﬁéﬁzfnﬁﬁaﬂﬁﬁﬁﬂﬁ§§%§$1%%@gﬁ-%%eth acrylate,

pentyl (meth)acrylate, hexyl {(meth)acrylate, octyl

l(meth)acrylate,decyl(meth)acrylate,dodecyl(meth)acfylate,

2- methylundecyl {meth) acrylate, tetradecyl (meth)a‘crylate,ﬁ

"octadecyl (meth)acrylate, n-eicosyl methacrylate, tetracosyl
E (meth)acrylate, 2-methyl- nonadecyl methacrylate,
 2-nonyl- tetracosyl methacrylate, and the likel.

(aZ2); hydroxyl group-containing mondmers_ -
{aZ2-1); hydroxyl group-contalnlng (meth)acrylates
(aZZ 1-1); (meth)acrylates represented by the general

formula (13);

CH,=C (R®) —COO0- {A0) x-H  (13) _
in the- _formula, R® _represents a hydrogen atom or _r'nethyl group,
AOrepresents anoxyalkylene group containing?2 to 4 carbon atoms,



10

(az2-1-1); (nmeth)acryl ates represented by the genera
formula (13); CH2=C (R6) -COO- (AO x-H (13) in the
formula, R6 represents a hydrogen atom or nethyl
group, 35 AO represents anoxyal kyl ene group
containing 2 to 4 carbon atons, 19 and x represents
an integer of 1 to 20 (prefenably 1). As (az2-1-1),
there nmay be nentioned hydroxyal kyl (carbon '
atons2to04) (neth) acryl ate s such as 2 -hydroxyet hyl

eyt ' ¥ |2 e
éﬂy}%?ﬁiﬂyﬂpﬁ%’ﬁz mer{] lg{:@?’% telyf 1actr<y Zgir o)%oreferably 1).
hyd

|
acryl dtelase bx}zblﬁéﬁfﬂaﬁ(l?@tlh‘?%‘&%%ﬁ Byaﬁaxyalkyl (carbon
Z-diyslp @yyat h@wetdbﬂyl(ar@éﬂ%@eﬁxélset—elyd(x@&gzekhgz)l,methacrylate,

é?%y%%%l at es of r}%&%n&d% gdclfll c%w}%ps&f “t‘# cry'l%t%,

"Mmymmﬂomﬂr&l@@e rréﬁhydmeaybebpwl[ frmtlekamq:nlrhf,xte and

”t r |@%’§{é&% rmﬁ%%t}}();g%l -la(a%i[e%/:ﬁ?ggr yl at e,

 sucr os@z@néﬁi) dcr W@éﬁ?é aC‘éthla]teS( @EZ@)l,Yhé{Idk‘éﬁfolaéCOhOIS

é&maalrmrn;g P dP sl LB A Epd Vi (ﬁr\(c_lth elceqn@t%s of the

RO 1y 240 BO4S L@r Bls.rf-\%%ﬁgar? 50 G Sl ko0 Serin

| ik d- s0) griepéngthabcohdbtecr Dt:yineahgibhbpropane mono- or di-

- EE e, A g e

di ol s (@GR agkgne s 1cz0reiaafiiomet2ohg 12 carbon atoms' [vinyl

| dz:disenesd dediny hﬁ&%@lbslg%ﬁﬁzgyﬂ)ac eomm alkenols

15

20

25

30

'35

: group cont n| n

en et hers a&é@q[ﬁ@gﬁgﬁn 1,

((mr)hmopaetrgms a]ldothoﬁ), aﬂ:kﬁ:ry;m (eaHdn d-emtedie-G-1a),

_1etkﬂ&’ Srte{—%% f—'é‘%/gér?&(%etlmﬁh%%%?& hl £ ec[ei%egocl,}etc.},. and

(‘caridon érs o
ﬁﬁy@ﬂnc al.cohol s (E) {e.g. 25 trimethylolpropane
mono- @ng-dj) - @qﬁ‘c‘émaa iyl setcB%rt’a 1PYelG09E tol et Bhabb¥! atoms
et her, etc. ) t he Ilke] (aZ2-5); hydroxyl -
[&Weé’c?ﬁtlal%ldr@ r Gtile monomers [o-,” m, or '

p- hy dr{@epstyr; engiret ¥l ]Jro(lpzaoﬁ):alhmnb)a)llmtw k’yheﬂe having

' a%t Qﬂ{éngi EP&?IS'% %t(a%.%%.n]q) Bt@o 12 carbon atoms [hydroxyalkyl

(carbon atoms,l to 6) alkenyl {carbon atoms 3 to 12) ethers {e. d.

' 2-hydroxyethylpr0penyi ether, etc.l}, alkenYl ‘(carbon atoms 3
“to 12) ethers of the polyhydrlc alcohols (E) {e.qg. ' 7
.trlmethylolpropane mono- and dl- (meth) allyl ether, sucrose

(meth)allyl ether, etc.}, and the likel, - -
{aZ2-5); hydroxyl group containing aromatlc monomers [o-,

. m—, or p-hydroxystyrene, etc.],

{aZ2-6); '(poly) oxyalkylene ethers of monome‘rs_‘ (az2-1) to

{azZ2-5) {for example, a monomer in which at leaet one hydroxyl

‘group of (az2-1) to (aZ2- 5)"'is' substituted by -O- (R0),~AO-H

{however, B0 is the same as in the general. formula (13), y is
an 1nteger of 0, or 1 to 20}, and the llke] |
(aZ3); amide group-containing monomers, ‘ _
'(aZ3~1);.(meth)acrYlamides representedkuzthe following



10

30 (az2-5) [for exanple, a mononer in which at |east
one hydroxyl group of (aZ2-1) to (aZ2-5) is
substituted by -0- (AO y-AO-H {however, AOis the
same as in the general fornmula (13), y is an integer
of 0, or 1 to 20}, and the like]. (azZ3); am de

gr oup- cont ai ni ng nononers, 3806(azZ3-1), (neth)

acryl am des represented by the follow ng 20 general

~formula (14) CH2=C(R6)-CO-N(R )-R " (14) In the

deated a, fRGumils tfiel)sane as in the general fornula

(13), 6. ,h lepen ly represents a -
hydrogdeﬁ an% %Oolfﬁg\ 6gr%up selqggﬁ ed from al kyl group

cont ailm tgelfeondlzarBonsativassawd dwy dnokhal dghemrodfiproula

ﬁmt aini pgy k10 e%c‘ﬁa{lt?@@p@ﬂ@é@tl Aisel:(rg%gest ' utﬁg&f‘ocj@ atom

e mentioned unsubstituted or
ey ERVBes el asEgHabt o, aldetlhmpamoa@ammnﬁoﬂaotw 4ylarbon

a(’@tﬁtfstihcﬁh@@&o'xty@tl‘k)yla@@oNp Bbﬁln:ahhyhg(gat@oql A Bh Homs.

;L%)r é&mt Eéf\g %\%(Y ryI ani deslu:b&tté&u%ed or

W&dﬁsmmtzut(eeﬂ )aiﬁwﬂa,mlc(eda )ﬂ&qnyd@td;dd,dln)etMlamde, .
I\(—Qr{c)r* l’ ?gfb%‘ a%to‘f!}s] it hX ?rawmﬁl &yhléﬁggi é&}ﬂ}?gn atomsr

~acr

Ja%fh) cﬂmﬁhh aﬁrméagiéeg {i @%@tﬁeﬁrtv&ta@@dw %whlch ahydrogen

- d‘ﬂ'd?@@@t'&)écgrﬁ%i/@b'ﬂéhp(icsaéﬁgﬁt@t@ﬁ&dgyoﬂiﬁ?;methyl dl)ethyl

15

.20

- 25

30

35

hramoz}lydlwy@ﬂwér z/@lgkpcm:a

B A R g G 1 6 G e
Qer SRR PO A TSR At I S Ee -
l‘g/rdnquyﬁiwlbwuslmﬂ:ﬂhtteyd Iciryd raand yeet f{y(lmretlh acrylamlde in
[ r
RN FEReTE B Nf@i@fm?%ﬁ% PRt sYpsira tusga by
eing la’m)&ég)rN N-di hydroxyalkyl
(Y S €EaEHAXYS 149 P@Ihéit@ffé@:_e}?l 4t ¥k N wlﬁP&H%nEQ&rogen atom

R VR PR AP0 SU: Ao HATL HHEEs DI THAHORABERRIL

N, N—viiihyid rpyevinetthgdne N, 8t-cli - 2ahg diroe veitkelt., 27 (aZ4) ;.

_NNi%“‘arﬁﬁ?EEﬁg?’*%%ﬂﬁﬂ' A%h0 gt cofte %?i%ﬁn%%éﬂéﬁs

cont ailABAg2at Nr@agvl@ﬁ@bpxygaﬁyacsécamldey or |
{N@R_ztlh%)ﬁaﬁﬁb&?lgﬁoﬁléad amides {N-vinyl formamide, N-vinyl .
acetoamide, N-vinyl n- or i- propionamide, N- vinylhydroxyﬂ

‘acetoamide, etc. }, N-vinyl lactam {N- v:Lnyl pyrrolidone, etc }

and the llke] _ ‘

{azd): Nltrogen atom—contalnlng unsaturated: monomers
other than -(aZB), = o

(aZ4 1}; amino group contalnlng monomers contalnlng at
1east one _prlmary,_ 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, in the formula, Dt represents '

a hydrogenl atomtor D, andD represents an alkenyl group containing

2 to 10 carbon atoms, preferably 3 to 6 carbon atoms) {for example,

[ (di) '(metl_ri)_ allylamine',  (is0) crotylamine, _etc.],

(aZ4—1--1-2); amino grbup—containing.acrylic monomers
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(azZ4-1-1); am no group-containing aliphatic nononers,.
30 (azZ4-1-1-1) ; nono- and di.-al kenyl am nes
represented by the general fornula D NHD1 ( however,
in the formula, D represents a hydrogen atomor D
and D represents an al kenyl group containing 2 to 10
carbon atons, preferably 3 tei6 carbon atons) [ for
exanple, [(di)(neth)allylanm ne, (iso)crotylam ne,
etc.], 35 (azZ4-1-1-2); am no group-containing acrylic

rg%o%ia C%ﬁ@a ﬂlﬁﬁo Uz ER?B@%Q%QQ@E ”F{Iﬁﬁt?&fé’l 18f €S carbon

nono-"al ky carbon “atons am noal

a(t@atr%éntcaﬁé r}safﬁlﬁl%a%b‘.‘ﬂ( et ATRREY 9?18%&@22 o fret Ff)%élr Ficadates

OfmeH neatdte @maﬁ@ﬁb@}t‘h'yl rmﬁhycbpmpﬁp,embyhyl aetimylethyl,

A e Y FST10 S A LY ST OB ORY o8

cELafjckﬁ) c(am‘bbh) atoykat ¢ {ﬁldl mihghhlwhobldvg}don atoms 2 to 6)

' (gtlﬁge arh)inoeet%y{lﬁﬁ%wh]) acr , {Féé}}) %r 1%tt%lo

| catmbmlgm@um@dmlau

whags {dmpiprcr Wt es, eeic') ]],, an]cQ a(nﬁ!LZ{b ]gr@up AMitRdning

%Dr%%ﬁ cont ai mCﬂ‘ng het.er %g{ilﬁog 1_g€%1one%n%h ygates, ete.],

: [ nor ph@lﬁélﬁ(l—al kyhminargtxmum{cmrstaZmegﬂfyleterocycl ic monomers .

{ at |
GFE) S L I ) 6 e
l[ﬂwlmholpvm-cﬂlﬁ«ésl {(@a@orwtzmﬁ Ry tpyhii dinpEh)@celates
ﬁhoﬂ'ﬂ@é’%ylpy(rﬂéﬂkﬁ ad¥Midnd, @ydr}olétm ne, etc.]. '
am no con alnln aro
‘{wlno%ﬁ D A 2o ot 3 AP 8L A BORO8EREs (4-or
yhefnieirgd,C. e}t,c let @dc. 120 I\(-aﬁéhyll Pyrroglad,t SN*O?f}nyl :

F‘ﬂ%df ) to 4] -3) [hydrochloride, . sulfate,

s rate or carboxylate containing 1 to- 8 - .
car bon(aéfﬂoﬁ:s ) /( BATR) SrQUREIoRdRl idmbAirgiatic monomers

hasEs @ﬂwgaﬂ@ﬂegewene[qmmmm éﬂﬂﬁ@bﬂﬁéﬁét%tc },, '

obt ai nabl e by quaternarizing 25 (az4-1-1) to
e(1%?24]-'1 3)]. As a quaternarizing agent, usable are
al kyl (a@ar-hoew)at vasts dft{@ZB)-hdl ogeﬂaﬂédlpﬂ@c{&gtchcochlorlde,

s(urﬁ%atye, %@Jo%@h%ece,ekgt)rat%eg%y arboxylate con_talnlng 1 to 8

carbon atoms].
| '(aZ4 2} ; Quaternaryammonlum base- contalnlng MONOMErs .
{quaternary ammonlum salts obtainable by quaternarizing -

(az4-1~1) to (aZ4-1i- 3)} ; . |
As a quaternarizing agent, usable are alkyl {carbon atoms

1 to 8) halogenated‘products (methyl chloride, etc.),. b‘énzyl‘ ‘

halides ‘(benzyl chloride, etc.), dialkyl (carbon atoms 1 to 2)
sulfates '(dimethyl sulfate, diethyl s_ulfaté, etc.), dialkyl
(carbon atoms 1 to 2) carbonates (dimethyl carbonate, etc.),
.and'the like. | - ' ' _ '

S Molreover, as (aZ4 2) a quaternary ammonium salt

_ obtalnable by quaternarlzing (aZ4-1-4) with cﬁne or two or more

: pec_les oflaikylene ({carbonatoms 2 to 4) oxides "(ethylen-é oxide,

propylene oxide, “etc.) is included.
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hal i des (benzyl chloride, etc.), dial]cyl (carbon
atons 1 to 2) sulfates (dinethyl sulfate, diethyl
sulfate, etc.), dialkyl 30 (carbon atonms 1 to 2)

car bonates (dinethyl carbonate, etc.), and the Iike.
Moreover, as (aZ4-2), a quaternary ammoni um salt

obt ai nabl e by quaternarizi ng2z¢az4-1-4) with one or two
or nore species of alkylene ( (carbon atons 2 to 4)

-~ oxi des (ethyl ene oxide, 35 propyl ene oxide, etc.) is

InC|Ud%@4 -22; M@Eﬁm%ks M@ MS neOMiAMIIRG (Rivihiol @roup) or

ano _grou |tro neth acr Ionltrlle
qﬁﬁ& g) . %%) [( ) ﬂ?ﬁ@@oc&ﬁﬁoﬁ

Cont al(lal‘Zﬁg Z(Jm@a%ra:’aedi)dwdraic@rmmﬁcbazguﬂing 2 to 36 carbon
turated aliphatic hydrocarbons containing 2 to 36
car on atonms [al kenes containing 2 to 36 carbon atons -
{ et hyl{eAé; 1pr opysaheratedbut pleat butleriy oqratitagrre containing
ZhQEt§9ecar56ﬁ$§ﬁﬁﬁ§|$¥ﬁked§§‘@a%taqgg%%eﬁeto 36:ﬁ?rbon atoms
ka

di enes contalnlng 4

. ecene, . etc
g 8%&@ ﬁnﬁvoﬁEOPﬁ&egeveﬁé°hU§@&ﬁen@u NG 1PEn6§ﬁ€adP§ﬁ§ener
' 'dIJQOhﬂmyaéh@DepcteﬁeOCH@maB@ae elethdeanthet, hetcdl.itke] ,

a%%él Si'?éalﬁr af & 4%' If%/ gr‘c‘égﬂgsr(%ngiig%ﬂ%i(g%géﬁlsopgene,. '

Earbon a [Tyc

 .leﬁcppntadﬂ@p@bohjﬁaﬂeeheelengc|kuﬁﬂqqﬂndmaae, etc.}, and the
-lqk@gclopentadlene etc. ) 15 cyclic terpenes (pinene, '

I'i monene, etc.), vinyl éqgacycloalkenes '
(v.ny|e§ér%hex%%%at%¥%t§ G Heh Y fIoiorapersarrekadning

l"S(QbhyhldaﬂbohlQyGthQayeﬂeal&bhﬁblQQﬁﬁloﬁ@kEﬁéne@@c ),

 cEHicloaBiabLS, AR el il enes L adeney )

chgdiociebbrsepstpierseand indeeneat eves )t heisgl

- ﬁ&@&gemeélﬁeﬁeg'%vaﬁgleycﬁxﬂ@?eg@boaﬁc 9°ngehp%9geﬁe__§

carbon atons é :
(LY F¥REC2VKRYEST B Méld2n94bapw€#ﬁyﬁp§epﬁenethxléﬂﬁyﬁ L

'nStMGEﬁene,4etSOP£anbmétyﬁe@Qng4cbﬁtﬁhn§hﬁréﬁéloalkenes

henyI ene

cychh%§§ ty?%ﬂegﬁebeﬁgﬁﬂStyrene 4- crotyl benzene S
et c.) (aZ%td) ; unsel bpmpdlddt aapoat cch pdnowa riydn srdsdmyeese and

l'déﬂiVéﬁibgngﬁQ¥EOf {styrenes substituted by hydrocarbons
+ containing 1. to 20 carbon atoms (alkyl, allyl, etc.) (awmethyl'
-styrene,vinyltoluene,2,4~dimethylstyrene,4—ethYlstyrene,

4-isopropyl styrene, 4-butyl styrene, 4-phenyl styrene,“

:44cyclohexylstyreneﬁ4-benzylstyrene,4—crotylbenzene;etc.),
- ete.}, polyCyClioaromaticmonovinylmonomers(4 ~vinyl biphenyl,
3= v1nylb1phenyl 2- v1nylb1phenyl 1~ or 2~ v1ny1naphthalene,r'

.1— or 2= v1nyl anthracene, etc.), and the like]. '

(aZ6),‘Epoxy group-containing unsaturated monomers g
[epoxy group-containing. acryllc monomers {glycidyl. _
{meth)acrylate, etc.}, epoxy'group contalnlng'alkenyl {carbon

~atoms 2 to 10, preferably 3 to 6)‘ethers {glycidyl (meth)allyl .

ether, etc.}, and the llke]
- (8Z7); Halogen atom-contalnlng unsaturated monomers

_[vinylorv1nyl;denehalogenatedproducts(v1nylchlorlde,v1nyl
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.dlcarboxyllc acl

3-vinyl biphenyl, 2-vinyl biphenyl, 1- or 2-vinyl
napht hal ene, 1- or 2-vinyl anthracene, etc.), and the
like]. (az6); Epoxy group-containing unsaturated
nononers 30 [epoxy group-containing: acrylic nonomers
{glycidyl (nmeth) acrylate, etc.}, epoxy

gr oup-cont ai ni ng al kenyl (calBon atons 2 to 10,
preferably 3 to 6) ethers {glycidyl (nmeth)allyl

ether, etc.}, and the l'ike]. (aZ7); Hal ogen

: Hﬁdﬂﬁdﬁﬂﬁ%ﬁﬂﬁhﬂmemmsahub&hﬁé ﬁ@m@ﬁﬁrSalﬁénkwiD&érbwn atoms 3

¥ iens el caenl s, meiple (U <DL, dah,

f(aﬂetr@wrr%ﬂtﬁﬁsl@ltemb ssgyﬂ’@aﬂgehmae)obrplrmﬂmscene, etc.}, and

HHdEh) IIyI chlorlde etc.}, halogen-substituted
styrenes & ).chl orostyrene, etc. &, and the like]. 5
(az8) ;! vl &Illl‘é'rlrﬂl@FWéf € fhansy | (eddrtidisaatoors atomg 1 to

1m)aau&<eem'1 (cardn At 2 ﬂco 19) &ithers falkylmininl ethers
BT e SN, S, etner,
Eﬁneﬂhybékyylmethéallﬁﬁhyﬁbéigl1n&ﬂﬂyiall@ﬂceyher, ethylallyl
| h h
etkﬁvﬂl (LgQ) pr anel 1%13 %&%tp%él eﬂl’?%?%’?ﬁ%lthgﬁﬁl%?e%%? ether,

|sopropen

eAal'w eﬂ%&w e vialya - Jdoetaii, the dyiike] .

propi qatos,; Wl'k)éhyhub)é&%b%yl\éﬂ {'%@E@rloéfc%ta\tler)y |v1nyl

he t.anoat e, 2- et he oat e, ny

B v by L e ey v IRk denatioat o1 EXpBbRRREEROATe,
myd d-atdyll ésbmmoatlh [xmra}dkyd cadtaarsmtali eyted.dal kyl - -
esterﬁ %ﬁOqlabﬂ|§¥b %%%%{%A%arb Q@ﬂh#ygkg% plaigyl esters

roups aln

(@3redfkeralmsfEerso W@%&W%tﬁﬁ’@r% el sliargdikyl esters of

IR 1% a,lcalrb@egrmle acids qblLaLORLOBEI Cn@ltn 11 to 40 .
%ﬁaleat i taconate of dinmethyl., _dieth

SRt Lot 3 GREPPRETORS) (1t PHbeoHonBRe T 1€ acid,
1¢a&obﬁctac@dx E)taadohhe aghdpnets. ( aBalepté onaldarate, or

t ‘ .
43R 5 IEEVIGHY ULl ISR, 910 g BT
' copol?ﬁér@onoéﬁfﬁeﬂa§rﬂwc¢@réagf5raﬁ@dn¢h§pmpyﬁ@ﬁrér(aZ)

i't@.@'ﬁaQQ@;ouyé@Mh@‘)é REce 4588y mny ¥Balsdd181BRBUEERC or more

%% are used tﬁe ol e r.ati o bet wee
e sSe

m may be’u as a mixture. In Qhe case of copolymers,

',elther Structure of random.copolymer or block copolymer may be

used

- When the monomefs.(aZ) are used, the mole ratio between
(aX-1), (aX-2), (ax-3), {(aX-4) or (aX-5), and (az) {(ax-1),

~{aX-2), (aX~3),.(aX~4)_or'(aX~5)/(aZ)} is preferably (1 to
' 99)/(99tol),morepreferably(lOtoQO)/(90tolO),particularly-

preferably (20 toA 85} /(80 to 15}, most preferably (30 o 80)/ (70
to 20). ' R o :
As specific examples of the polymers (AZ 1-1), there.may

'be mentioned a- polystyrene sulfonic acid, styrene/styrene

sulfonic acid copolymer,

ppoly{2 (meth)acryloylamlno 2,2~ dlmethylethanesulfonlc aCld},.
2~ (meth)acryloylamino-2, 2-dimethylethanesulfonic
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| @osslr%@fled Eoﬁwrtslﬁyeﬁ RyrY :
| 2anuha&whaw/mﬁwewahﬁ@%ﬁldweta’msphasﬁhae@copolymer,

(aX-1), (aX-2), (ax-3), (aX-4) or (aX-5), and (az)
{(aX-1), (aX-2), (aX-3), .(aX-4) or (aX-5)/(az)} is
preferably (1 to 99) / (99 to 1) , nore preferably
(10 to 90) / (90 to 1O , particularly preferably (20
to 85) / (80 to 15) , nost preferably (30 to 80) / (70
30 to 20). As specific exanpkées of the polyners
(A2-1-1), there may be nentioned a pol ystyrene

sul foni c acid, styrene/styrene sul fonic acid

'aacr :s}tlyﬁ?r’rrllep@lom t | et hanesul f oni ¢
Bttt SN LA hé‘y dﬁﬂ%ﬁﬁ@%&é@%&%ﬁ e 24
. a@mdd/as:trwrlamadeo mlpyarlmcu,er,

zgc Iﬁngé%g a%{rf S()ilaﬁﬁ]n%o 2 22 Al aihanesyl danic
azri@f@ttmr@ae/la@myé@m@ez C@pmhmerryl anghrtdsullfidgi.c 5 :
aci d/ gky&sae{ aeés )ézéfﬁﬁi%scgﬁotﬂgﬁfolﬁf&st heolbke), Ashere may

SLEER S WA R RN G STR BRSO
2S—U:befd&fo&}y,eth&lh)ad:lr@»l)ae:tehyl—-bq@x;d:@te&*/h&mwdﬂqpiwﬁ:tehwhll fate

e oot T S RS e Rmemesy®

'm@(tb@Iqrﬁélateaﬁ@hltfﬁéEI ICF@@OlYA@rsp@md‘ ithieexXdisl-es of the .

pol y”ﬁﬁssxgéglaglé)e’xatﬂ{ﬂﬁre% FRYthd dﬁﬂﬁér@?ﬂz 3 1), there may |
pol y(2- hydr oxyet h% met h) acr yl ate phospha
Yy

bg_ FpatdLpethyr Lid ey hacErF YRFardx yaiertyy aggrywagleephosphate},

,ZBh(ySimb&ty%thg@{Qpalcw?&hteZZHM@kj(iﬁoy@tdﬂ‘ﬂyl acrylate phosphate

| d h hacr vl
b S R b T Sl o YAl R/ %r@%?@?%t
“@@W@Wéa(mzmogphatthec@pméwmekxe et |t@r@ecllke

pol y( pgeiflact ¥t - apietiyk ﬂtx‘@ sakes (A2-4- ll , there may

2- hydr oxyet hyl _acryl at e/ acr{ ¥L| oxy %thh)il p?los rﬂat }
yilioxye phosphatel,

zoeorery e phd s Reehifat lpRiE et e TR Fl) phfrpace

‘Vcappﬂth/mcrac'add thet hlikacrylic acid/vinyl acetate

- copol ¥ BBly e 2 LG )ﬁ?ﬁl‘é)é' owﬁ@g&ﬂﬁg@s (EBLBY1 peTefld e may‘ -

acid copo

be mentlonegpoly (meth) acryllc acid, (meth) cryllc ac1d/v1nyl‘

acetate copolymer, 2-hydroxyethyl methacrylate/ meth)acryllc
acid copolymer, and the like. :
As a method of synthesizing the polymers obtalnable by

radical polymerlzatlon using an unsaturated monomer (AZ 1~ 1)
to (A2 5 1), well known radical polymerlzatlon methods can be

ﬂused

For example, the polymers are obtainable by Carrylng out

,polymerlzatlon at 30 to-150°C in a solvent such. as water or an

alcohol solvent using mon_Qmers comprising the monomers (aX 1)

‘to (aX-5) and optionally the other radically'polymerizable

uns_aturated .monomer (aZ), and a radical initiator ('persulfa{:e,'
azobis amidinopropane salt; azobis isobutylonitrile, etc.) in
0.1 to - 30% by weightrto_ the monomers. Where hecessary, a chain
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| Wmﬁ@wm SHCHIRLCC MIPBRIIRET
LAY AL HE AEL A QRRIE-G ) ORI he(Bd4s 1- Ak 19{15 tlme, these

25 As a nethod of synthesizing the polynmers obtainable
by radical polynerization using an unsaturated
nmononmer (A2-1-1) to (A2-5-1), well-known radical

‘pol yneri zati on nethods can be wused. For exanple, the
pol ymers are obtai nable by carrying out 30

pol yneri zation at 30 to 150C26n a solvent such. as
wat er or an al cohol solvent using nononers conprising
the nononers (aX-1) to (aX-5) and optionally the
tQiahﬁerfra(ﬁgC‘e&i‘d sy wﬁuezzampe;anwsﬁww eﬁermnorrer

Z d | f at
i i ABB BRAECeE pr A baPLel REbERE b Fay & Sé@cf%nacnwd *
@531@3 Yy HQO?u@’%byfemltgllﬁn {2t he2 ndnoireds .Su\Nﬂfenetlon products
gﬁé}_‘s fhH b%gl%imi Ufhz and the llke

tane may be use pol yrmers o tBi Aab)
4qﬁrﬁﬁﬁkH4ﬁ§-a sul fonic aC|d group by a polyner
react g@RnpA2slod) thRChpbdemewst eratingn apr @@Lléetteraefed bond

&ﬁ% qu@- a¥5ﬂ81€£é¥ satu%g% bon (Aﬁﬁ} IZ gd

prdwineg iz tursa tuerizZtced uxamdy b(tﬁié:cﬂl-e'he'l,) Msm;inedv@, a hydroxyl
'4%? d%t%ﬂ.Qgﬁfgﬁﬁmgkf%'ﬁeﬁéﬁg %Ey %ﬁhn%”
‘(

u3|ng I ene, 1Soprene,

_15-)3) &% h:@sg(l;urated

unsat.urateq -aronmatic h drocarbon %aZS

QYteciiere t ASSPEERE, TRE @erﬁu{%?e %%Ap and (a25-3)

"_mmnbﬁersied( a¥3nb)gr (:aZ43ﬁ.m8):eaﬂﬂ thafom sy berms/edhesua; edxture.
: P@Dr%%%eg J.\ﬁo a g&r‘%{ro% (Ef ?x%@en%n%?neli’s aﬂl%n% '{}h])jét lcf‘art%er

reover, in'a i°0h o ‘théese nnnoneré

radigalls peﬁmemyabbﬁyﬁﬁat@mﬁ‘@@m@@pmeaﬁeﬁa%bnmnaﬁlene,
G@%genQUtﬁ@h%ﬁ%rs b%ﬁ@keﬁﬁannpgﬁﬂfﬁg Of {18k - 11B#7and (aZ5-3)
e

iaZ4 3), and & 4 copol yrner.i zed
Hiaﬁ/ ?%EOEQ EUEE1EG ol yhREEe caShef CQPP&HB@W'%%F andom

apdilyeek eapdllymr dopy lyeeus edy. A@ snaeﬁ fic exanples o
o | §haPOLIEPE P (AR Ry GENELE I B0, B8, TR0L) O A may

sul f oft&t ] nat i on
k@rl@e@btomd@suéépnehepetmmfc@pfomhyéfstymme;t el fonatlon-”

t he su f natlon atlo 0 : :
(A2- 13 Q) vggw of lugo!thy in wate?: a%gethe like, the

sulfonatlon ratio (mol %) of the polymers (A2-1-2) per
constltutlve monomer unit is preferably 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 -(A2j-l—2) .- For ex_ample, in the caSe‘
of a sulfonation product df polystyrene, the sulfonation ratio

of 100% means that one sulfonic aCJ.d group is introduced to every '

~aromatic ring in polystyrene The sulfonatlon ratlo can be

determined by‘we'll-known-r‘nethods, for example, a method .

comprising determining t_:he ratio between carbon atOms. and sulfur

atoms by ultimate analysis, or a method cemprising determining .

the amount of bonded s.ulfurie acid ‘(quantitation"orf_'an'ionic :

surfactants described in JIS K 3362, 1998: corresponding to ISO
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constitutive nononmer unit is preferably 50 to 100,
nore 25 preferably 80 to 99. The sulfonation ratio is
an i-ndex showi ng the nunber of sulfonic acid groups
i ntroduced per constitutive nonomer unit in the

pol yners (A2-1-2) . For exanple, in the case of a

~sul fonation product of polystgrene, the sulfonation

ratio of 100% neans that one sulfonic acid group is
i ntroduced to every 30 aromatic ring in polystyrene.
Jpgpsul fonation ratio can be- determ ned by well-known

nethods for exanple, anethod, conprising determning
the rati% PHSLRSES QQFBéHaQtlSn%Yath%ﬁFGana%o‘h%l%yrlc acid

| q&dupmya pﬁﬂ%{}r}éﬁﬁ 5%&1@{1@1'1 ?B_Ehgdzo;qmajgmﬁew sd@t@t&bﬁ}ﬂ}&iroxyl
’ he anpu 0] on SU u qua |tat|0
e St ash ettt s T N

cor r esfpendivag axy 1l @R - cﬁﬁtﬁﬂniﬁgagmﬂywmams(Az -2- 2 1)

I I a
Jggc}lslr%?? o@gﬂt ﬁ:'g;nrgk%%’rgékp% %Hsﬁil’ rfgel&flaccaslup?g{ﬂngE?HQt?gn"i‘nethod
HAdFDRYBrogy b -G Hi gL gyl prepyera2iafil).1ighmplecular
pdmeH ydesi e %mwldnsdrs@&)élct@aowmﬁloat ééﬂynﬂﬁa@@di%@{cﬁensate of

é@z)r?elrézﬁqlnc nersq%ngunable]&%ec?&%gca
y 'm

puﬁuﬂﬁnchdzmﬂesEMMQHeMEWetmbas thekgbydr (E7 al roohml s resins

Eﬁﬁ pﬁéa ngg{Bkﬁerg:“ ¢ a E:agﬂ: %grl%e ?gﬁegf bel(g\?v) (E4)

10 poIW@EE@Q‘PKH%ﬁWWHWﬁ%mpﬁéfﬂééﬁ (3%2) may be used

A1 8¢ 4185 bRSno @ e £(1E8n Rak D eRekSa s andi kPerd | Keoreover,

The r.ox gro cont ai ni ng nonorer.s (
et G o G R R e ety e iaal y
1 Dotmerred. z airee avesia,t u riart e@iddibhbma rs0 (@7 2) thapnamet S(aZ2) may

rRoRer By o, oM FRle Easd Y C*%‘aﬁeﬁ%@%o%ﬁﬁéyie&%m

- 9t a Fensese asPdops rynaérr@ ogik Ieepodtimedt Wy bef used

randoﬂbC§B@&YﬂEE éHaﬂﬂ!%%‘oQoﬂﬁé ryﬂmﬂy h@zuéeé A@here ﬁay:

HEREBht FBRAG UCLFFaOE BP LP6t Tt LRV 8K 6l He T S Bhacer,

E{ rmtltf)aaer plifate}lul@bea sethial ecolfl cbbbdl @sestngt plllulose,
éﬁa Y059, ethyl cellulose,~ and the like. The .
fu

(i ¢ esterification ratio: (mol 9% is preferably
The sulfuric esterlflcatlon ratio (mol %) is preferably

50 to 100, more preferably 80 to 99 in view of the solubility

in water and the like. . .

In addition, the sulfuric esterification'ratio (mol %)
can be expressed as a ratio between the hydroxyl group content
(number_of moles) of the hydroxyl group- contalnlng polymers
(A2—2—2—1}andthesulfur1cac1dgroupcontent(numberofmmles)
of the obtained polymers'(A2~2f2). ' B

The hydroxyl group content in the hydroXyl
group-containing'polymers (A2-242~1) can be determined
according to the hydroxyl value determination method described _
in JIS K-0070-1992, and the sulfuric acid grbup_cdntent can be

_ ':obtained in the-same.manner as in the caseiof the sulfonation

ratio.
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50 to 100, nore preferably 80 to 99 in view of the
solubility in water and the like. 25 In addition, the
sul furic esterification'ratio (ml % can be
expressed as a ratio between the hydroxyl group
content (nunber of noles) of the hydroxyl
group-contai ning polyners (#42-2-2-1) and the sulfuric
acid group content (nunber of noles) - of the obtained
pol yners (A2 2-2). 30 The hydroxyl group content in

the hydr tgiin N
e DS OOV 09 BRI S S Relric acia
, qir@tueor htrrmmdmmt h@acm@m(w 3 nlylpéukleom@m@@?es of the

r%%otﬁgﬂ %%Egstben%llﬁlatgogelgﬁeksntA;_aazﬂ-;_bel ) obtai ned 1ike.

i'n thée same manner as .in the case of the s .
35 raﬁSoSP%ql ThESFERMRT 8 LobhaiRrAnTe sy ¢ ‘f\ﬁtgo% m’ﬁbe]%? may
HehesHhDén€d agihd sghalte dfpalpob yrryﬂrm@@thpn (@A2h3a2):ylate} .

SR HERa P B B 0 bl e YR e B A Bedutose,

| aadaﬂﬂkﬁéJd&:the pol yners (A2-3- 2) there nay 5 be

nent i gpedy, ﬁo@PHﬁEB@EerQEJ.QOkI%l %) in the olymers (A2-3-2}
2- hydr oxyet | at e} phospha

acr e . : '

, -,@elﬂ%%@blﬁfeﬁgyﬂi% PPuI%%éeoPr%F%WbJebélfl’%l%e% &g +ev of
: ﬂlfdsleédlkﬁ)llﬂ&%fsﬂgl;)m!t@&i oranrdattgml@ (lmkle % in the -
- pol yners -.3- IS a :

ey R Bt BROT R B Ena R T B epressed
amaeIa,tja:ndettheehi tdee hiyairaddilt g oovp tdve znds ;bhamb@n of moles)

_or@g'h% ) 3@510&90&8 @5Z£§§%§Hg ;?élﬁ]\éf’sfs ' szb%uﬁ% L& the

20

25

30

- 35

r oxy gro p Cont'ent er ~of
erpés@;nwg%% HEMPaF AP RE™ ol Ry @ﬁ\zuoiezi 1)’fa‘Hfbe phéained
qa@h@rlgzagp@)group content. (nunber of noles) of the

ot oup B R B CE e A e b T i o g g ymers

(B¢ -Sal20 ukat ek g lxulattiedl bgtawert icabbtweationsriaem atoms and

pgg%%%%%s aactosh@sb yuliltt.l. g%_ea '&%‘g)éége elia 9@&1{1@1@; the

phosp ates. alne _
t@lsst%rbedPJéE%F?,d Ry W&#%%mﬁﬁﬁéé%éﬁso%ﬁ‘des’cers

WheRSh G5 TIT® G B dilde vy aréaidrﬁta:(rﬁﬂdr) th@tm@m ratio
' ,(td'}?n)ngggggggrt}gg)mo%%des e(:"rs’t'(:"r Sdé dle ef e{cﬂ s preferably
' (5 to‘SO)/(SO to 95), more preferably (10 to 30)/(70 to 90).

‘Thls mole ratlo can be determlned using the :Lntegral ratio of

1 P-NMR.
The polymers obtalnable by 1ntroduc1,ng a phosphonlc a01d‘ g

group by a polymer reaction (A2-4~ 2) include phosphonation

products of ﬁ:olymers having an unsaturated bond -(A241—2%l) , and

. the like.

As specific examples of the polymers (A2-4- 2) there may '

bementionedphosphonationproductsofpolystyrene, andthe like. -

The phosphonatlon ratlo (mol 3 ) 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 phosphonatlon ratio is an index showirng' e

_ thenumber of phosphonic atid groups introduced per ébnstitutive
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'-aﬁadtﬁgoigpgrus atons - by ultimte anaIyS|s and the

i5

20

25

. 30

385

(5 to 50)/(50 to 95), nore preferably (10 to 30)/(70
to 90). . This nole ratio can be determ ned using the
integral ratio of 31P-NVR 25 The pol yners obtai nabl e
by introducing a phosphonic acid. group by a polyner
reacti on (A2-4-2) include phosphonation products of
pol ymers having an unsaturatzd bond (A2-1-2-1), and '
the like. As specific exanples of the polyners
(A2-4-2), there may 30 be

' m&%&hb%ﬁﬁﬁghQﬁﬂh&ﬂ@b&?ﬁergduﬁiéﬂiﬁ) potm&{e%éﬁﬁie aﬂﬁtﬂﬂﬁcase
onatLon r
ofnS BhosThaRnr SPR BEt STl b ROy hAr e Shay BRSSERERaTion

_ rtadzlagof novkemeais thhe ool phbkphynin awmiteyroand s hntroduced

'e\?er Oy %glt%e nunS{) @%g&nfg é%ltﬂdpoérp%oqﬁﬂl%qleratlo'

| cambebda@edmpeedd:uhueuukmwn 2@ thipslse nard anﬁqtﬁqﬂ ¢pleprising

RPLYHBES nGAZd ra) io E&w@é@@ﬁtﬁon'd’tdn@aﬁ@%ﬁlos@hcﬁrus atoms
phosphonat’i on product of rene,

b§h8§5H8ﬁ5?|6ﬁa Y550 6Pd 185@6&% ﬁscﬁﬂapeoHéeﬁhosphonlc‘
aci d ghetgiblﬁndam radchsciethb ileOb@VES Yradoobh d G KafBokyl group

%Ol y%t Xr en rea tﬁo&sgﬂgngt ?En rrlgﬁgﬁ cg)@g?ggr&ethylatlon
pc@n’cpprtsucn@th@ehmmwhgrphp cantelbenmmwlmmmatén% 1)

i ke can be used. The polyners obtai nabl e

ntr oﬂﬁc‘%ﬁ%chf%%mleér%E&h%yoéyﬁl@Fﬁn%Z Yook Ghere may

7béA&eﬁthnEBChudarbakbmétﬂ§lﬁyhahlpﬁod&@tpbﬁdUCtS of

o415 G AULIERH SRR LI 0LV 562 2o tose,

: Cp@b?mstmlﬁezhylché&elnay, berhenyimehbglathylcellulose,

ar@ xyrethyl ati on product of pol y{2-hydroxyet hyl
% acrylate} car boxynet hyl cel | ul ose, 15

car bo ﬁﬁaﬁ%wq%héfé@t&p@s@tlo (mol %) relative to the whole
h‘i]aﬁrbﬁyyn@i@ﬁﬂ) G&,dw&é‘rﬁ |1@|1| @88, po Rtk tde(dd-ke-2)The preferably

P gRAlD REGSEAE 15 2PnEC pf by & TRs s Ty P bTlity

1prwﬁéeablyndlﬁh3011@@ nDre preferably 20 to 70in view

- of the, solgidddY en@0ch B dRERLen G L8 Jdth® (mol %) can be

expressed as a ratio between the hydroxyl group content (number '
of moles‘)' of the hydroxyl grbup—containin‘g polymers (A2-2-2-1) '
and‘ the ca-rboxyl’ group content {number of moles) of the obtained' '
polymers (A2-5- -2). | ' o '

The carboxyl group content can be determlned accordlng |

- to the acrd value determination method described in JIS K

0070-1992, _ : S

‘ For the method of synthesizing the polymers (A2-1-2), a
method comprising obtaining polymers havihg an unsaturated bond .
(A2-1-2-1) by the same radical polymerizatioh method as in the

‘case of the polymers (A2- 1 '1) - {A2-5-1) using the. hydroxyl

' group- containing aromatic monomers (aZ2- 5), amino

group- contalnlng aromatic monomers {aZ4-1-3) or unsaturated :

'ardmatic hydrecarbons (az5-3), and where necessary, other



In addition, the carboxynethylation ratio (nmol % can

be expressed as a ratio between the hydroxyl group
content (nunber of noles) of the hydroxyl
group-cont ai ni ng polyners (A2-2-2-1) and the carboxyl
group content (nunber of noles) of the obtained 25

pol ymers (A2-5-2). The carboxyl group content can be
deternmi ned according to the acid val ue determ nation
nethod described in JIS K 0070-1992. For the nethod

radl r@{'eSI Z rtlhzealcplo nsrastlfA%: %?ono%er%o (g%& %nd then
conp ni‘hg poI IEts Havi n an unsat'urat'e
mmylr(mut-@lll) lh;pwrheUQéneatadnoaﬂaqctdlomem@meolﬂke can
dethodyas in the case of the polymers (A2-1-1) to
(A2-5-1) using the hydroxyl r.oup-cont ai ni_.ng aromatic
nmonomdraY (EER st LoRAtHE Y FEHS- gehitRg, aferaerkemple, a

mm'@ld@%ﬂrcﬂmfat Marinsatdydietkd ¥y IhFRtingG a reaction

T F o1 Gmso I VAR ATed AR ACHer S G iy Sueh

'aﬂmﬂ}Z«ﬂMUQMquaMMHnwelmekhgmﬁnsuﬁiohhmrxmﬁre&ﬂhylm¢hlorlde,

- ahddedd hlgﬁfﬁfdéoe LS o AR A onat | on

10

.15
- . ratio) of use of the sulfonatio ent at iime i.,s
IR G Al s s S TE (623 -gDaegad
' ;unsaﬁuranﬂﬁxﬂraﬁaﬂmﬁehydﬁbaﬁrhdns hypdiSeyl. - The level (8 by

20

25

30

35

.30, prd f er-abl

‘same) .

react | on net mpl e onation product -

- oan %@ﬂ%ﬂ%ﬁ%@ﬁl%ﬁ%fgﬁ n@hjamf@%fem éﬁd e§byyeRe didrgmide},
AseDEy¥LAt i ¥RkheRnkS(d r@camwpdﬁ@ﬁyhi PNk j @A16¥EBU1E6nic acid,

2-di chl th I di_.ch d t
it o1 GBS SR GRS BITEERP oF s b o100 b cHp g cessary
121, 11, 125 Bk e taradt [ icrtoielf Ihiame , ocfifl- drbedf Grohvaendt et Bgéehevel (mole
ni.c acl

at e orosu reacting t

. ﬂﬁ&%g@ OJ]_‘Q: %S%éif’gﬁgff g.%%%‘it(f: ghﬁ?grtyﬂ{eof§ﬁ>referably :
Qi Er &, AIOTP PG HECALANILVFE e TESESS My Lhei PRRBEF R moles

dnc il stjddd.ng erfodﬂle:o%ﬂiamﬁtng H?c%ula%\i@ﬂ mofRh@rs (az2-5),

ﬁ;&)c%@ qls% g %B@Q{:h%ﬁ?”%eﬁéu 7 J-B)C% ?f}eferably
contalnlng aro | C nononer.s 4-1
ﬁ@a Brizg leat idro et Flee ek veelr ET@I"FS”-’G@Z@-: 33lt ‘éhli'é?\/@{epends

drdotihe nV&LeQ:'H])aIOfwéi%tOfoﬂ e iSO A RAErS mla%%lllaﬁsl to
2? relative to.the

‘mat er ik essugﬁ%(ﬁg E - %gﬁa‘gent 1nvenglox may be dlrectly _

~ obtained by adding the nltroqen containing basic compound {B),

an agueous solutlon 0f (B} or a solution of (B) in the
below-mentioned water- soluble solvent {D) to the polymer

: solutlon after the reactJ.on, neutralizing the mixture, and then
‘wherenecessary _separatlng water or the solvent (D ). by filtration
‘or distillation in order to obtain the neutralized salt (ABZ) ,

(h':er.einafter the cases.of using the polymers (A2—2—2‘)‘, polymers

' (AZ -3-21, polymers (A2-4-2) , and polymers (A2-5-2) are also the

As the method of syntheszl_za.ng the polymers {A2-2-2}, a

method comprising sulfuric esterification of hydroxyl ' _
group- contalnlng polymers . (A2_ 2-2-1) by well-known sulfuric

esterification,reaction, and the like,_can be used
'As the sulfuric esterification reaction, for example,
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-nltro en, etc.

20 on the nol ecul ar wei ght of said polyner materi al s.
The surfactant of the present invention nay be
directly obtai ned by adding the nitrogen-containing
basi ¢ compound (B), an aqueous solution of (B) or a
solution of (B) in the below nentioned water-sol uble
solvent (D) to. the polynmer 25 solution after the
reaction; neutralizing the m xture, and then where
necessary separating water or the solvent (D). by
v\rfeil|lt-|]<?sbivvﬁnme@ho@is,3I:bin%v.@l!5Qﬂgl@sﬁﬁ &f rtéédtblcﬁi Botlkent (e.q.
aﬂ al.ized salt (AB2 herei natter, 8case§ £

ttlh'le é’gir9ﬁ€|r 0(1&2521(: )aﬁopy ﬁgne(ﬁ& c%: onexane,
apehpreeshiA2oda2ponandupbl yaersl e 5t areciliso Bbévents

d .of

exAge3giba 10 R FELUR sl sRHHCABR FRafci Dl PR and
S@flfhyrdpogytergf@crptégm@@ﬁmt@ Bﬂl)yrt@r éVGAZCQﬂzbq)UW For
e\&%&x&:ﬂénowﬁeﬁélﬁw be_ m@ﬁt%hédi Gl @R oHEASHH P 1 BH thslifgy (V1)

ke, Ccan be used. 35 As the sulfuric esterlfl f?'sdlfan a4
f

[ i
-ché&ep.s&.% Topde agafpl 2, m%féwdwsprnpﬁﬁamgnlé%h%@s

Idé@:ll’ﬁbl’dl St L1 g ud J.Ih@aCWiB pBuddbwentadel,ga nalliqphabinprising

dr bons -such cy
e Xn ﬁﬁ@ gfg 5%%§Psuc gg}gﬁfuengh Qﬁﬁaﬁg%3t ) sulfan
1§ousentléy @&@dpatfm]ed:lnlmttm &lsorboydil 1 obat3bn by Volume by
ﬁf&kee eﬁtce)cc anﬁhé éé&éﬂ«efdr? %ﬁﬂéﬁlﬁ@ QN u%%rm/ 0 to

can use For exanp e, t her e a/ .
BRE eéa]ﬁ%YhJoQi %ﬁﬁr CsingthRrigfgepvef (V1) an (¥3), and |
mfﬂw@éyéi e GIB«’:}CéJQd (|4 metlttoﬁs aoupL mlsng:dnsmg:( V2ferably

bl oS SR R0, VRl B Bl

elsitleeifmaaddmamnt:g V) pseféanbly li bo GsuabFg Risstkrably 1.5
t@f 6eg Wilugion Ekﬁeem%terlogfomége/% bé!fvr%l'd%ﬁy gr‘yu)bs in the-

reactron_t enper ature 1 s "usual
htysrowé-: IpPEPEEaBitR 1 PADgo P ENER St (8203585 Lof (v1) and

(Vv2), A@n@lhel:ﬁketﬂiv@dC@§e§yraffhe(s\i3anaﬁd:r(evﬂab,lymterlss A2-3-2}, e

¢RHRe FapPs)Sird,shosPharsel sh pURFSy o ehing

20

pedveeirti ABR+2DM2-abehtyswe 51 pkeden @biqﬁpllattao:ga rgaceion, in the

BhEf EARLY 1<5inln2. 00560 o0 LIA yRTRCT(a0L o0} €520E the
lﬁ% r oxy roups in the ydroxyl “gr oup- contalnlng S

FynEfs gzugeg,l) As the nmethod of. synthesizing the
pol yne&sthéABh8sghatdon reaction, well-known methods

-Comprising_using phosphation“agents.(phosphorus oxyhalide,

diphosphorus pentaoxide, etc.) can be used. This phosphation
reacltion' can be carried out ur_lder nitrogen atmosphere without

' solvé-nt but a solvent éuch as acetonitrile, 1,4-dloxane,

tetrahydrofuran, dlmethylformamlde (DMF) dimethylsulféxide

- {DMSO), carbcn tetrachlorlde and chloroform may be used. The
'reactlon temperature depends on the phosphation agent tobe used,
but usually - 30 to 150°¢C, preferably 20 to 50°C. The level (mole

ratio) of use of the phosphation lagent is preferably 0.8 to 1.5,
more preferably 0.95 to 1.1 When phosphate monocester is used

- .asamain component, and is pr'eférablly 1.7to2.5, more preferably

1.8 to 2.2 when phosphate diester is used as a main component,
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met hod conpri sing phosphation of hydroxyl
group-contai ning 20 polynmers (A2-2-2-1) by vel | - known
phosphati on reaction, in the sane manner as in the
case of the polyners (A2-2-2), and the |ike, can be
used, As the phosphation reaction, well-known nethods
conpri sing using phosphati onzagents (phosphorus
oxyhal i de, 25 di phosphorus pentaoxi de, etc.) can be.
used. Thi's phosphation reaction can be carried out _
]&)JQ g(ﬁ OrillI EBQW%‘%%@I&S V&ﬁ H?Hiog?@l%%ps glﬂt tﬁe polymers
vent such as acetonitri
fﬁﬂT%ﬂ@m&bfuran dlnethylfornan1de ( DVF)

di met hyd syl axitded B@Nwmthe@&eﬁmgt eheashl gréfe enw-4-2), a

chl orof orm may, be use 30 ! actjon te erature
PSSO T T GURHR TP gt & & bR E i
wssat hyat SO Bond S0 - prefer abjrwm-t]mcﬁﬁc ph'EfEEpl'icmed:llon

t f f th t
brer eratby oo s gt futled 08 (RIBERAH 8P AU R sy (22-1-2)
mm@ntmmobph@xecmmﬁ@@snxﬂdis used as a. main component,

and i %@Eﬁfe%kﬁ%ﬂl&lﬁ:fcﬁl Zeaet iBAMEHAT, eﬁéﬁ?hykﬁéwﬂk 1mfethods .
to 2.2 when phosphate diester is used as_ a ma

. CHOMPENBAET - 310 h L8HPER / t RS RE MRSl eI B amethod -
| &Mﬁﬁﬁﬁin@ﬁ:@d@ﬁlh@ the p@QJyW&:rSSWJL(:AZEkQLC&-o]I)etASﬂI heher, etc.

ogp%geﬁ% rc]:tglhe aérlhl'b}g%t hes pa(iu\.{n umpg:ﬁi?to%:l.%é fbtroducnlg ar-

natd on of Mer's “havi n
Ealmm@mmwkuqmb&mwmhid&tﬂezangmamamwﬁIRQGuﬁdﬁlng phOSphoruS

PPPétPP&f‘?c?]é Qﬂd a'h%% b@% allﬂnirhﬁn SATBARA %he@étb N dhderurther

case YIer s and the | can be

%odw@l%ea ﬁﬁl@§§ﬁ8ﬁéﬁ @ﬁl@ef’é]&?%rb%r@t msarowéﬂs ﬁﬁﬁ/(ﬁ:lon'
aed hoels) aC&{étbﬁ)dJ&@dzbrE@&n@X&@Ebt,lntjhEhe payyibers by adding

BETRT S Rt Ot sener ot LRI Wi e,

. Uﬁtm;/@xrw@ Bﬂlmﬂphmcmcmd deg;upmlrt@dtibe@cmatlc ring, and

gﬁ&!ﬂhﬁg%@@%&ﬁﬁﬁ @5 OMAYE ubisNE, n 896 A9cid to obtain

or us richloride and anhydrous al um num
R%W%RWQRQQ!%Q%Q(ﬁrQﬂﬂf'fuFbﬁeFeaFﬁﬁPBdE%mB%r%ture is usually

Ph o i) &, a@d v THTeWA Yoyl 0a thy dinol°ysi sThearévemn, (ddlantktio)

d he :
S e oI Dl AR e I n BT B oy mome
et teraely li e odubkagdaoplibsphitmber adi lzdoge@wgf thedydroxyl -

.éf@uﬁf&%éﬁqfﬂ&%rcﬁ&qnc monomers (az2- _5)_, the amino -

group- contalnlng aromatlc monomers (az4-1-2}, and the
unsaturated aromatlc hydrocarbons (aZ5-3). : .

As the method of synthe5121ng the polymers (A2- 5 2), a
method comprlslng carboxymethylatlon of hydroxyl '
group-containing - poiymers (A2-2- -2-1) by ‘well-known
carboxymethylation‘reactidn,_in_thé same manner as in the case
of the polymers (A2—2-2f; and‘the like, can be used.

" As the‘carboxymethylation reactibnfméthod;_there'may be

mentioned, for example, a method comprising dechlorinating the

polymers in the presence of a monohalogenatéd‘lOWer carboxylate

such as sodium monochloroacetate, caustic alkali (potassium

hydroxide, etc.), and where necessary a sol_vént _(toluene, etc.)
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agtigl,) 1saprppylearbbhaaesms Sit

t hen oxidi zi ng the phosphinic acid groups by nitric
acid to obtain phosphonic acid groups. The reaction
tenperature is usually 20 10 to 150C, preferably 40 to
100C. The level (nmole ratio) of use of the
phosphonati on agent is preferably 0.5 to 3, nore
preferably 1 to 2.5 based omsst he nunber of noles of

t he hydroxyl .group-containing aromati c nononmers
(aZ2-5), the am no group-containing aromatic nononers

}(@8}’08%%% %n(%E@S@)ﬂ%éﬁgnsﬁﬁw@B@dlilf';@”atﬂ?e reactlon

hod of synt hesi g
tehpepebymer §s(ngusl2y, 38 taelABACcoRprfeFAgly ¢ 70°C.
car boxy '@Hﬁ!ﬁ?féﬁ@c QJClWQF:QﬁMLcoﬂEQhJﬂlﬁQF&xajnmm compounds

mers_( A2 1). l.- kn r box hyl t|o
(Bt om0 HepRL S N SHR RADRERS B0 o P fehere
mﬁ@ﬁ@ﬁ%ﬂtidﬁé@aﬁylsamﬂohheddﬂds (e dree uslgtbnigsac b, etc. )

| @H&o% Q‘%/%ect)fg%gr}%iegg QN l@%tlg% i dDEL s '@Xlggnesulfonlc

adech| mdimylb@wteeswaqw aqiglt ménﬁbéﬁﬁgépéﬁné{lsul fonic

- _a@iﬁ()h%}xgg?n% ﬂ(é}‘? Ic%@f&@%ﬂ’i@tﬁllﬁi@ﬂ: %ﬁ:&l@dl( vEpbhthalene

or oacet - caustic IkaI| pot.as
HadPonFdacith cant hERdonRe R IERaEs Ahy ta Dy paynephEhalens

stligbugreacels. Hy@ﬁoxjﬂéﬁdﬁhrdﬂtéﬂi@gﬁm s pheirds, edied Jthelkyl

I k yal:l y . .
ﬁ:ag @Pa%ginfn@%: I ?I;bcsg’gggr ﬁugéglpfc% : LcdaJ?’&né@lé'Qg@fonlc
agriaisp{ abhy hi fiangpcar eframiscl donBdu nﬁ@phwa(l@e tifenigegcids
'm%t?ﬁgihgg L1 y'ign'é%l%lyﬂ?éél& %iﬂxe@ﬁylﬁﬁﬁﬁ@haﬁeﬂ@%b@fonlc _

rone [sul fonic acid enzenes ic.aci :
%O.@&)C afyfs (PrbsiBeREaLene
suhglowereswitionicetyaskeh ttedesy kentendsu Iafcam c acid,

" ceae g .
SRR PTG S AT RSp af SrgoVnfPAYELAL quionic
aﬂﬂ%ratene,ﬁwﬂhyﬂanthnatmmwdu@iynamﬂ¢mﬁeﬂ@U£Wlanthracene
d, t,
S{IILikffO?lq_l aéf onElgdggW}% Z(Ztg“r?é?;%bilslfltorrltqu'@t §cagl ;jet@ C, bhenoi
Sairlcf@@tllcc a€HRPORPRENAE] #al femky|2q Og%"dfk& XJ/?%FESIY%E}E“O

RN F-ene sedd OBhBu@fjﬂ.ﬁﬁenylphenol disulfonic acid, ete.},
met hyl napht hal_enesyl f.on

iKYt h()‘FI H‘tﬁ‘&P&‘ﬁe u|tPo:%%§Clpg1§né)l sulfonic acz.ds (cresol
s domdpy ladpht hahgri@bsuloflomivg faciid, asidy| wdsherabssacl

| {ﬁf %Ilil f %h 3G agkd, %80 ¥loRarhth 31%%.‘?1% s%lilffo%'l'cc a?4alad, anlllhe '

aury na al ene’ oni c aci

o senlcf@gy_]maphdh@t@'}ésuﬂ.ﬂ_gﬁp.g sulfonic acids {lignin sulfonate,

25

30

35

modified lignin sulfonic acid), sulfonic acid group- contalnlng

compdunds ha-ving atriazine ring (melamine sul foni(; acid, etc.},

and the like. '
Among these, in view of the readhe51on prevention ablllty

and the like, preferred are alkyl (carbon atoms i to 24)

arylsulfonic acids, polycyclic aromatlc sulfonic ac1ds, alkyl
(carbon atoms 1 to 24) ~substituted polycycllc aromatic sulfonic

acids, and more preferred are dodecylbenzenesulfonic acid,

naphthalene sulfonic acid and dimethylnaphthalene sulfonic -

acid.

As the phosphonic acid group-containing aromatic
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acid, .etc.), nmethy|]anthracene sulfonic acid,
| auryl ant hracene sulfonic acid, eicosylanthracene
sul fonic. acid, etc.}, phenol sulfonic acids (pheno

sul foni c acid, nonobutyl
aci d, dibutyl phenyl phenol
al kyl (carbon atons 1 to

phenyl phenol - 20 nonosul foni c
di sul fonic acid, etc.),
24) xzhenol sul fonic acids

(cresol sulfonic acid, nonyl phenol sulfonic

aci d, . ei cosyl phenol sulf

Ignin sulfonic acid
Frehe masipe gvnd 1egieghary

£OTPPUNGS, )hawil kg la (&4 ieeh

§/Ie wé%ﬁ

oni ¢ acid etc.), aromatic-

' ?&xﬁ@&ﬁ!ﬂé‘}%@@%cﬂéeﬁ@?ﬁ' 'nn§ %m&%%gg ng;gl%fr)s (p2-4-3),

onat
%Eahlfénhfé B¢ igio (Rerernentn sponic

R dridg ﬁW@%B?lﬁHbE@Hbﬁlc acids
i n_.view of

| ?E%ﬂ?%%%%%%%%omvaeﬁ#rong%%wf@ena?faeéfh%sm%c acid,
| WMIEMtEHbBlD]EemY]@'mO$Wm satioiys et ct.0,289180yclic aromatic

R B R e

thydeen forplethakene  Phagphaitiec acid,

&Qtl@f@c&@@%%ds %%ﬁ@ﬁ@hfﬂ?néﬁc aF' @lkyl {carbon atoms ., |

%EP%@ e R e b e

dlplrégﬁ%%%ﬂc Epgghonlceac%ds{alkyl )

- g:ramq»em:oantmml hgrarohmtiapiBtha bemp opigspH @t )adial be

%%ﬁ%d&ef rféﬂ&lp J18 R YL d<A&’lmeé2

oni ¢ aci (benzené@

Jhn a Spl}ﬁgh a 1n%ye

%Ph@’eJeC)aCJaCﬁkylsqmmmdmmfowllenea Lﬂrzr)sphonlc aCld, :
: ﬁéﬂ'm}%ﬂ éh@ﬁhg§phc51t193: H%‘i@p rl‘%ﬁﬁ'}ﬂ'?l'a%h%@ﬂa@.ene phosphonic
0

cylbenze e oni c

gl

rﬁaftosm%ru%t%cad IS dycl i ¢
. rmtdr_mlamthmmsrmﬁphbephond& a(dh&p,hﬂbalrgmanﬁhﬁaphﬁéIphosphonlc

' h Ir ox ht h
: aa(?1locgphég;¢1k}c gfaef% Eﬁ&g” nyan I?Og%le%eaé/ dsp onﬂ fm (51
S E&tq,sghonlcala@ﬂdq c@?@@ht@mpmortm zzt)ld,subst i tuted

arids diq kyl 10

|aH:1d, etc.), alkyl (carboh

- ' OBV 1 i B RRRSRIN
S ﬁﬁﬂ ato o 24) naphthé%éne phosphonlc acid
%&1 Al shedprahan e

adtiomet ﬂ]y&m&ﬂhtﬂﬂl&\em phpkedphd ecaes d,cresol phosphonic acid,

RS R SR § A nenon phospronic acia,

Hturly| wephe hae éﬁéph@épﬁphpnlcmldis tanbbitarbhshhbrhe acid,

3ph@adzgyacilggc ), 15 nethyl ant hracene phosphonic
~aci

| aury| ant hracene phasphonic '
these, in view of the readhesion prevention ability’

'and the like, preferred are alkyl (carbon atoms 1 to 24)

arylphosphonlc acid, polycycllc aromatic phosphonic acid and

Calkyl (carbon atoms 1 to 24)-substituted polycycllc aromatic .
' phosphonlc acid, and more preferred are : '
. dodecylbenzeneph_osphonlc acid, naphthalenephosbhonic acidand -

dimethylnaphthalene phosphonic acid. -

- As the carbexyl group-~containing aromatic coinpounds

{(a¥-5) to be used in syn.thesizing_ the polymers (A’Z~—5—-3_} , there

may be mentioned aryl carboxylic acids (benzoic acid,

- aromatic carboxylic acids

“hydroxybenzoic acid, isophthalic acid',‘ etc.}, polycyclic

(naphthalene carboxylic acid,
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aci d, eicosyl ant hracene phosphonic acid, .etc.},

phenol phosphoni ¢ acids (phenol phosphonlc aC|d
nonobut yl phenyl phenol nonophosphoni c acid, .

di butyl phenyl phenol di phosphonic acid, etc.), alkyl

(carbon 20 atons 1 to 24) phenol phosphonic aci ds

(cresol phosphonic acid, nosyl phenol phosphonic acid,

ei cosyl phenol phosphonic acid, etc.), aronmatic

am nophosphoni ¢ acids (aniline phosphonic acid,

n@p&the120@ &b@akboﬁylf@%d h@s e ilerVd B Und B@carboxyllc
readhesion prevention ability 25 and the |ike

aﬁﬂé‘ffe?ffgar%ﬁ%n%%ypoi‘é’a#B@rFJé%fo%YHEPPBh?M aCld etc. ), and

takyllphesphoni ¢ acid, polycyclic aromatic phosphonic - - _

aci d (garbon at -substituted, '

polyc?@PPg%ﬁF%ﬁﬁfP%Vl%ﬁS%6ﬁ9ﬁHco%§§%F3t%%P%%ﬁ%?rtyfbenZOlC |

aprief ended vdrexytedecykhernzenepkopphdrircedsi d;

napht Eehggetﬂggsm@%ﬁ A £ 2 d?’%r@uge%t'gﬁﬁlih LeBfatic
e carbox

phosphoni'c aci yl_ group- contai nin
CRFORARAAS dafpdlndehopRROB)Ct §°BE GSEUPrROBFALAEBHZRRgRatic

cbﬁ@gﬁﬁbﬁ”&@? @&2 5na)ca&bek91 @&bub@cﬁﬁﬁbhﬁmﬁg ab¥hatic

car box enz ic aci enz a

PRBE R Fefgel o ChER e G L S UPSES] ol llo-s-3)

maarbomyrlseaOJHErdlmmmaﬂmmr@neotheboayomatrmndnmgb@nds (a0),
@thgﬂhe@ﬁedhiirbgéyg'EPQE%Qtu%eﬁt EB@P@H&HEG”G

|car '€ “acid- ant Aracene carboxyltc acid
oxynapht ABEcOBRRE, 2B0RAT1CaREMDPABAF| Ka0) Anﬁh@r@h@eﬁ be

'mbﬁvu@weafb@ﬁzbﬁeona§&§1abeh@an@rqee&bbn bepagi 67 5he _alkyl

aci d and -hydr be aci preferred. Clhe
S RBE <ol thm il e FACGE G ent ALk h SO ane dorsbiziastons
o@3ﬂkﬂ31kpbgsphpmﬂdxaﬁ®H,gnemphunneﬂdmJ@ydﬁ@Mﬁnaphthalene,

'aEQQEHHndgngaXhé)l and car boxyl group-cont ai ning

oun s (aY-5), the polyners (A2-1- 3)

- (A2 4Ag)s i {ipp e5agpley ehythoppRyRerswhdiel-3), there may

b@%@%%%ﬂﬁ@i@hﬁﬁﬁtﬁé@@ﬁé%@l@%ﬂ%@ﬁ&kﬂfé%%aldé%ﬁ@ec@ﬂgensatep_
const utent co n t he :

mg BAPR B EDABBURIS UL KO Ot RGPS RESPBACSRURE GRBgensate,
dbeazrbpénaphkihlbeazenefénacbanidt doenaldthedal &yhdensate,

%nggaﬁﬂt§81§9$ sﬂ?EQEEé'gBEd %B%%Elﬁéﬁ@&@akgﬂﬁensate,_
naphthalene sulfonic. ac1d~methylnaphthalene formaldehyde
condensate, naphthalene sulfonlc
a01d—octylnaphthalene formaldehyde condensate,
hydroxynaphthalene sulfonic acid formaldehyde condensate,
hydroxynaphthalene sulfonic acid-cresolsulfonic
acid-formaldehyde condensate, anthracene sulfonic ac1d _
formaldehyde condensate, melamine sulfonic acid formaldehyde
condenSate, aniline sulfonic acid-phencl-formaldehyde
condensate,_and.theflike. ‘ . .

. As specific examples of the polymers (A2-4-3), there may

"be mentioned a naphthalene phosphonlc acid formaldehyde-

condensate, methylnaphthalene phosphonic acid formaldehyde

- ‘condensate, dlmethylnaphthalene phosphonic aCld formaldehyde
_COndensate,anthracenephosphonlcac1dformaldehydecondensate,
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15 of the al kyl group: 1 to 20), phenol, cresol,

hydr oxynapht hal ene, aniline, and the like. As

speci fic exanples of the polynmers (A2-1-3), there may
be nenti oneda napht hal ene sul fonic acid: fornaldehyde
condensate nethyl napht hal ene sul fonic acid

f or mal dehyde condensate, 20 disnet hyl napht hal ene

sul fonic acid fornmal dehyde condensat e,
octylnaphthalene sul fonic acid formal dehyde

éﬁﬁ'?] f(@rﬁ% enol-formal e condensate, and
sul f'oni aC| net h%% E?% ?ene or ma dé%yde

gemdereat e, naphthalene sul foni c

ﬁc'dd ogd %bﬁ@ﬁ%t’sa&ﬁ %@gmaﬁ daly dﬁ@l?ﬂ@ﬂﬁn@{ﬁ—% B5 there may
roxyna al ene oni.c _acl
R AR &%wﬁaaﬁeﬁlaﬁaﬁ@aéaﬁﬁgﬁ?ccoxgensatef benzoic

&l d- s @sol st froni deh wdé decsmmm@ydm@mn:sﬂte, _

ant hr agengeRuLhan SuA0lh L ALBLIBRY OB CANBNSAtS, (a2-4-2)

mel ani‘fie” Sl i ¢ nsat

'mrﬂlhae55abfmld-ém0dmpwe¢md$ @ﬁﬁ@ledﬁﬁjﬁﬁ-e For example, there

n@%ﬁﬁ@ﬁ@loﬁ‘é@ at fﬂ@thb!ﬂ%on&ﬁrﬁd@%@j Ehergxagphies safl tbhec acid

- 4- t
.po y"ers W@W?ﬁ%.%‘y@m%ﬁ@#&g@ cﬁh%se%%ec acid

m&wmpmhaire@@ammmmmmmxddf o Yred dedwy dearboxy

tq.onallya)ther'

ni,g
35 gondensat e cene bﬁosp

¢mmm¢a@) edmmgmiean 3&idafsil fer phoesgldergtec.) or alkali

%&lﬂhﬁw 'E:l'éal QI?QYﬂeasCQrEj&ﬁfh?La}& 1806 a theckbke. dﬁﬁaplng

speci fic exanp es e pol yners ere

%é%ﬁ%%é&@wa%% &rﬁéﬁl’f&FE‘éﬁ‘?&ie %‘BHHEnsQ%t% 37% by
GquirdAfd dopheneh- hermmltdebyde @@@é’ﬁrﬁfﬂr&, mf)dfor 1 to |

{Rﬂrke ST DOl Y L RS Z4D9 DS PR Sr e et
canbelseu. berBeman%mehomh%r@ndn®®0bén@ent|oned a

et hoqu LAIRRFd S| NG q@abegegbnaeﬁ%é@@f&l% ¢ part or all of
gr oup- contalnlng aromati c_conpound _ (aY-1 hos%honlc

%&%Pn% AGAEUP-CErT aPHPﬁ@hQPéﬁ'H%‘FJCd 86(?&6’&@ CRYLRRYSIroups
0t e Xinp@uadpr0oMt a1 Na s Ab o Natyi-G) mrmowmlrcé@éh&)ontalmng

S PRt G S%%*?ﬂ“%’s"%%‘géréﬁﬁ?lm&g Sotm 417 (h2=4-3)

-Eh}d]lr Badde; 3t ;and a1 20 clad adlysain nthe snewlrabkzed salt (AB2)

ﬂ%ﬂg at the same time.

- When other compounds {a0) are used, themole ;:atio between
(anl) ; (a¥~-4) or {a¥-9) and (aQ) {{a¥y-1), (a¥y-4) or {a¥Y-5)/(a0)}
is preferablyl (Lt0o99)/(99tol), morepreferably (10 to 90} / {90

to 10), partlcularly preferably (30 to 85)/(70 to 15), most
'preferably (50 to 80)/(50 to 20) . ' - ‘

When urea is used, the_mole ratioc between (a¥-1), (a¥-4)
r (a¥Y-5) andurea { (a¥-1)}, (_,aY—4) or (aY-5)/urea} is preferably

' (1 to 99)/(99 to 1), more preferably (10 to 90)/(90 to 10},

particularly prefejf_ébly (30 to 85)/ (70 to 15), most preferably

(50 to 80)/(50 to 20) .

.'MoreoVer, (aY—l)., (aY—él), (a¥-5) or (a0) may be used'as' '

a mixture of two or more species.
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a formalin solution at the predeterm ned anmount (e.qg.
37% by 15 wei ght aqueous solution at 70 to 90C under
stirring) for 1 to 4 hours, and after that, stirring
the mxture under reflux condition for 3 to 30 hours
and cooling. Mireover, it is possible to neutralize a
part or all of sulfonic acidsgroups, phosphonic acid
groups or carboxyl groups 20 in the conmpound (aY-1),
(aY-4) or (aY-5) with nitrogen-containing basic

CO”’DOQ’@@%@M& St)Hét B%‘-.i&zﬁ%r%h?z&??' YEe)r& feAdioly3hot more than

nd al so to obtain the

Snéht F‘&PH k’éq‘”sedf X g\Bﬁ?rlHErE’é?l%ﬁ%ﬁ PoREd e ot PRE. the 1ike,
l#?@mﬁwr@i()@ﬂ?lbmﬁotaﬁbr@tﬁausfem phetmﬁhﬂséta%ﬂ;ﬁeferably
a

BRSPS 3y 55 ohopp Bhptp- By o P R gl 9. rhe pxa

dag 9% dlet(mmdl)by um@qm«m‘meam%pr(eﬂ) nelg@®. / (190

to 10 | 5),

m(;st )PEFS%%EI gﬂ& %R&ﬂe%ate;%eﬁsnggl/%*(égﬂa@% J)%h%v%h%-é‘élh% fIJcéZ:

a@?@@wtaﬁ@drﬁméw{a itdege Waker (&%) s Prafempblpgohio 800, 000,

n(o&\éf 5):eala@lab&9a6@o (t?bY}tlI}X)é,,OO(OaYpé):tQEuﬂ.éi‘ig)pfélf@ﬁé(blﬁ 1,000
er : 1O | era '
B o ety by e bk v Y, O e 7 30 S the

ﬂéaﬁﬂ@amwnlﬁyEVHnSioprmwelabyyihﬁﬁ&bﬁaaﬁaﬁh¢50 and2)e like.

Nbreogg% agﬂxel%e1%ﬁ¥ é%erg g ﬁbl%%uﬁ%g»w%g%h$ 1§S§dvalue

m xture. of two or re Specl es

deftermd NSl Pive s 1( REYMES GHosr Shatsimp basts aphive th%@l@a@ter

a®RE elv aie@W 2@f dp@:we%utpg OtOE'F Ay Rt ler@nd iR as a
| re erera no nore
r&éjrétrue@ﬁeé‘}a}%ﬁrplraelf i BIFyE =BT Grof %V%ﬁ%nhgé BZﬁgé"tanufaCtured-

bpr é‘bsohbtyrpotalmoa t hahudnd. TTHge pKAS 080 cRIfKIne G3000 PW XL

mg%h%%%k%ﬁgdb% tﬁ%s%%?%% @%kﬂﬂﬁg Qﬁﬁgﬁﬁo h%.@ﬁ%&%&entlal

average nolec I ght herelnaft

rrgggﬁ@ p@p@@gsgﬁyegﬁpﬁe§@| e d@ADhe dev1ce, eluent: 0.2 M ‘
- ahfRbebekakby3vet @80¢.0Q0, 10w ra%:attro%fﬁrrqllley HR3G elr0 séqg:t‘ion',

. .000 articul ar]| f erabl 000 to 80,000, post
el RePE ST 5006 Pt kiR to0 FH LG Bt 20 T
1rGadbgswemghteyehntnmnabmIthq el f paimajsdiion aamethnt: 100

C, sample:

_-pﬁt‘erle'f%?ﬁncgh Q?X%l“"e‘gg%‘ slj%"%roag%Emi'seC‘é%ara WLt se-s5

fermined ernme

- mgRusaategedphy Thepbi Rarperation.

Next, the nitrogen-containingbasic compounds.(B) of the

neutralized salts (ABl1) and (AB2) are'explained.

"In the practice of the,preseht invention, as the

: nitrbgen4cohtaining basic compounds (B) ;- those having the .

difference of heat of formation in a proton 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 af

‘diffErence between the heat of”formation of B and the heat of

.formatlon of H'B in the proton addition reaction of the

nltrogen contalnlng basic. compounds‘(B)'represented by the

- following formula (5).

B+H' -~ H'B . . (5)
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abbrevi ated as GPC) at 40C using pol yet hyl ene oxi de as

a reference material. Forexanple, device:

HLC- 8120manuf act ured 15 by Tosoh Corporation, colum:
TSKgel G5000 PWKL, G3000 PW XL manufactured by Tosoh
Corporation, detector: a differential refractonetry
detector built in the devicegyeluent: 0.2 M anhydrous

sodi um sul fate, 10% acetonitrile buffer solution,
eluentflow rate: 0.8nl/ m n. coI um t enper at ur e: 40C,

sanpl 0 I in Luen .
[ nr.gct%ihg% Jar%rbo%% @élg%b%%eﬁ‘e nn%lee ég?g?ﬁaﬁg ﬁ%ﬁ“ﬂa RE
B8, s dbs SE- 8 ar(éf/)or SE—S rranuf actured by Tosoh
@fﬁ.@f@tﬂ&'&mﬂ\c{ex%fﬁﬁ? AT L ,?-?’Q "GO FIPNE DAY Ghe heat of
conpounds (B) of neutralized salts (ABI) and

B are odx i’ §| ﬁaa‘ Bogn| KarHumyr 46FPEE oL - present

i nventrhenva Rse bifet hd hikhagen foenikzaiibhn gy PRSI CarcbaReURAS ated

{Bp oS laing she, i erance of Meal o1 or G oy

1 on reactlon

' _'Iﬂﬂtéﬂddinlasamnrslmed raooves -pr esent ‘invention, the

di T fergngasotiBRat tQE p30;f PhIBL %16}1 Qi"piQté’cﬁ‘ded when the
addi tion reaction ) refers to a fference between

, b@?é: RéatosfatdPrRalEoR BfiH %4%\%"5%&5 oI & gHrrdtqgsR atom

@ntdiBedd lhheh@r@&mﬁb@mtmn r graehi Anpdhrihety of nitrogen

tro en-cont ai.n asi o nds B) repr.esen b
A B Pk e PO BT s A e 53 Y e acn
nigro@en stoepr eselntbel bylobeat wmm nchdé ot erfide between

SR B BT ik BNEph 0N B A0 AR s 5o

represents t ormati on

TR 1§ SsFedtiivel Sifrh?h‘él@&?%%n%? athehadgatopt formation
foenmation (AfH). can- be cal cul ated using the

oot hoaP e Poat Bhee ot BEhaede b ?ﬁ’ﬁol\C/Bn addition

 rpesittioon (08) whkchlKmols aaaéu afieth¢ heompeatd®f (BY is 10 to

f t
1t5‘%Ir g%fﬁ!tiaﬁ] gifdl_é_H- Be §oﬁ§££ﬂéaﬁc}%§ (éé%a\/\go%eﬁlt%g?:?n& ﬁ{@f like,
1ﬁ|g§o@§ﬁferably 30 to 148, more preferably 40 to 145, stlll

nmore preferably 50 to.143, partlcularly preferably ‘90 to 140,

- most preferably 100 to 138.

. Provide that said dlfference of the heat of formation in
a proton addition reactlon {Q2) being within the range of 10
to 152 kcal/mol, the nltrogen contalnlng basic compounds (B)
1nclude,forexample,compoundscontalnlngatleastoneguanldlne
skeletdnwithihthémolecule(B—l},compoundécontainingatleast
oné“amidine skeleton'within the molecule-(B—Z), compounds -
gontainingétleasténeN=P—Nskeletonwithintheﬁmlecule(B~3),
proton sponge derivatives (844),'and the like. _

. The molécular volume . (nm3) of the Compounds‘(B) is
preferably 0.025t0 0.7, and1nv1ewoflower1ngthezetapotentlal
and the like, it is more preferably 0.050 to 0 5, partlcularly
preferably 0.12 to 0.36. :

Hereln,thenmlecularvolumerefersTxathevolumeofspace

occurring on the electron density isosurface of the molecule,. .
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atons occurs, the heat of formation is calcul ated for.
each nitrogen atom and the value at which the :
di fference between the heat of formation of B and the
heat of formation of HHBis mninmnumis determ ned as

‘the difference of the heat of formation 15 (@) The

di fference of the heat of foggmtion in a proton
addition reaction (Q) (kcal/mol, 25C) of the
compounds (B) is 10 to 152, and in view of |owering

tr!aeiﬁrghe oﬂ&&;emé v of gg@ﬂnagggsﬂ£u¢@%85f539gve§%81ng

nore pre era

M Bt Abhges0 N 0 149 - Ziatar Ghei-afP§ - prat eBdBly (b37 1) , which
1Js.4f9 mo TOSH1 R efc%fc?@'ﬂiell@.@m&@hé§8 afd opmiersttféa;tar%al d. 3. p.

ference of the heat of fore:%%tlon in

a
i Shepeadcon (&Y Aeitg 8alOri A Hﬁj’e S@F“lfﬁlplrlcal
ﬂdléﬂﬁ&agcahbﬁﬁbl ﬁEEhﬁdtrdgﬁﬂfﬁamﬁgﬂav nid basilse obtained by
canpaunds
IR e AR Thes AR iRl che
difverenitegid iones: ‘1@A@®¢rﬁguhasstemt6au%’hlgaiamf@fa%mre@% FUJITSU,
el @rpwdse Bt y@om@ﬁ%s is a

& il
cont'ai ni ng-at | east one k;hp P- N skel et gn W|th

1%@6@%1@5135@1@5#&@%0%5%@% Hekhodt i Yes Ezr@lﬁ)ct Isgder” .

Irh@ddiiﬁﬁonﬁ&h@h%ﬂ@iaﬁp tthalie¥ @ fUf® le(:ﬂllﬁk \Qfldnfuéare obtained

conmpaound referabl 0.025 .to
RN SR A MRS L R
i s noRe ppeféfabl yx8mpkestof Otlxe pampdendar(B-1), there may

reﬁéﬁf?@ﬁ@d%%%%%ﬁﬂn%s3ﬁgu£ﬁ{&ﬁﬂb kﬁﬁﬂﬂpﬂEEHi?&oYﬁﬁBq%cular

ers-tot une o1 space occurring_ on

- ellewerh Ofemntly TRBRY FHeB 64 PRel QT etlkealdgolamglecular

vARhmeeoqbtsai ned) f r estasmephi I gednshitet yoe=cakcubat ggol,

LR ES 199§ MGED o] LT Sl b aPar FOrSe 7SI Keal/mol,

- medtelvod a ramel BAB= StM\/am? phedylRyanidinen(QZhefdl kcal/nol,

néﬁ%cul%g %%&u&%ﬁ%ﬁhb@ ?@FFh é§ca}seﬂbﬁBE¥Eiﬁél%uénldlnes

ecul ar orbital netho For exa% can
[gheained LBy dagetion (2-agirre 1§rindcaze ien (Q3s1dsmEcal/mol,
m®¥@@@la%5b@guhﬁeoa@@%enﬁéﬂl|En@ﬂme€H§m§M@ﬁKSYHLEﬁldazole

| @goil:ﬁ %@R&E} red Cb‘gé:‘flt‘s’f)}mlé\mg clr}%nd t351en

Zsemiaopidl, |56d1hrynﬂreel1|1{aumadlalzbétle Ke2hdd7 lorel frwjeoplecular
v%ﬁ%ﬁ%LO 113 nm’), 2- dlmethylamlno 4,5-dihydro-1H- 1m1dazole
(Q2=143 kcal/mol molecular volume=0.133 nm ), etc Yoo
2-amino- tetrahydropyrlmldlnes ' C

{2-amino-1,4,5, 6- tetrahydro pyrlmldlne (Q2=l45'kcal/mol,
molecular volume=0.113 nm’), . ' '

2= dlmethylamlno 1,4, 5 6-tetrahydro-pyrimidine- (Q2=140
kcal/mol, molecular volume=0.152 nm )f etc.},
2—amino4dihydrdpyrimidines S : .
{2—aminof1,6(4)—dihydropYﬁimidihé(Q2=147kéal/mol molecular
volume=0. 113 nm y, 2- dimethylamino 1,6(4}) dlhydropyrlmldlne
(Q2 143 kcal/mol molecular volumemO 142 nm ); etc b, '
polycycllc guanldlnes ' ‘ o
{1,3,4,6,7,8- hexahydro 2H- pyrlmldo[l 2~ a]pyrlmldlne
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10 I'n addition., when plural values of nolecul ar:
volunme are obtained as a result of calculation, the
maxi mum val ue i s used. As specific exanples of the

~conpounds (B-i), there may be nentioned guani di nes

{guani di ne (Q@=147 kcal /nol, nol ecul ar vol ume=0. 062
nnB)., nethyl guanidine (Q@2=%44 kcal /nol, nolecular 15
vol ume=0. 084 nnB), tetranethyl guanidine (=145
kcal/nDI - ol ecul ar vol ume=0. 147 nn8), et hyl 7
(49l LR
n‘%g&%eny %@ﬁ%‘%ﬁ%&g@ c_?l%m, ﬁn[gc_fle’cﬂoérecule

‘(’/%l‘tlm%-‘@) Y, etc.}, m)nocycl i ¢ guani di nes '

23,|ad/ﬂ] Qlo?) mr@&z&k@%@—%@@ﬁ#zﬂn 19&13:1& @346 pyrimidine

cal /o | ecuy u '
@%ﬂfm#ﬁ% HENE eaiaiaﬂﬁmz 3@3&%@%@01 molecular
mlme#mrm@lnnr?ﬁ-,Oét]:S mnmdnd the llke

2-am cq.l %dr% &i“?ge@rrg?zﬂlg é%pc%'gdgc%/?m 'there may

nol ecu vol ume
Qednmtm&nmdﬁaakﬂsﬁybﬂrfbﬂmdaﬁqﬂeﬁzoa@ (4@ H3 /mol,

rl@PééIElPAr vl B @ro o/pl P8 Ozl%tﬁ@fi)-lﬂe&ﬁuhaz%ﬁe (02=144

no-t et rahydr opyri m di
oL T8 55 LA ot YRR O3 o e re2eplydsti-iaidazole
k@%ﬂmlkcam&cﬂgulnaﬂemimqﬂ:ﬂulﬁeﬁmﬁ)m nm’ .

,TZ(Q #ﬁn%ﬁFa/ ecu acfazsdo L@S_%a]l%—}j r%%// emlt di neléfgzl 140

.@mwmm@ﬂ%yrzm@tmg—4 5-dihydro- lH—lmldazole (02=147
| ﬁ@a%dp anoﬁ(e@uldaw%l‘%ﬁ&’#dﬂldW%nFQ 147 kcal / ol

Z;ZT_D ecul ar _ vol une=0. 113

B T S O () FHA oy PAT AR SkcT fmalia molecular

keldda . 11rmlxﬁéml aretv:ol}umte@raﬁg‘(dmﬁyrm&alhes

A G PR i RRaE, Eeadpatn &O&ee.cﬁl e

Bl undrest 6 1rﬁafrmée  aBbmevhaled, 4s 5TBD} et Q@hydTokyaiinibine
(@i@ﬁyd %a\a%me %oh%%dl@%) waluge=0. 112

“hexahydr o- H pyrim 1 - ]7 '
qmwmm% %b‘bk e@lr%wa%%rmmn% dg@%éé kcal/mol,
nkdad Uiy, vwlueesHoarn 8 85 vdh une= O 180 nnB); etc.}, and '

R N Ptk RS s S T RRRLZ6P Y Rotbomiar

- Y(odrEesD KA@ hmd) , eim)l }ec&ﬂlazyalalcumxal%?rmﬁgs:ented by the - -

f%l'I‘%MDHg Jg‘aLne'Pa‘iaZf‘anﬁm(ﬂQ-(ll%‘} ,- and the. like.

-{rv-—c‘——.—w]m ]
x C\ |
S\ Ny (15)
S 'r-RS_
il
G-
| ksl
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kcal / nmol , nol ecul ar vol unme=0. 113 nnB),

2-ethyl -1Him dazol e 10 (Q2=143 kcal /nol, nol ecul ar

vol une=0. 113 nnB), 4,5-di hydro-1H i m dazole (@=147
kcal / mol , nol ecular volunme=0.113 nnB),

2-nmet hyl - 4, 5-di hydro- 1Hi m dazol e (=147 kcal / nol,

nmol ecul ar vol une=0. 113 nnB) ,40

2-ethyl -4, 5-di hydro-I H i m dazol e (Q@=145 kcal/ nol ,

nol ecul ar 15 vol une=0. 119 nnB), etc.},

{tret n@@far:aﬁyal B AR’ eééh%r@e@)‘etn"e‘fern% @fpjyéséﬁtog H?drogen

o5 Shrat A1 & 4RU1 am@?ﬁ%ﬁ%ﬁw L P70 cailsiby sfoms, alkenyl

gkoaly/ coh;awies @ as Motappsi. dtkhaynB) kynyl group contalnlng
A S S e Sl e
azyetlyl- Iréyd)cati taidriopy rfi BPd? Pefadem3toms, and a part or

| a‘iqaéfﬁ% %Eﬁ%&ﬁs 1}‘10&&@%1@ l]%d'\lﬁg,) alﬁ%ﬁyhlgr@ﬂcalﬁynyl

di né represent ed oW n eneral” for

SEPSP, el FReupiace 25615 fj‘kkitl FOMPEE RPN REEer Spbat REuted

" b§ alBydRdeyvl grdoepdOanihs dgheagd,or ml)a,lk@l apdrRen eacins 1 to

) o BT R g T DRUA GOR. AEBRESTLR RaRIZ X hpomino

- JTONPAI N TRAKL A oroYp car b lagemss t el Wﬂ;ytbrgnetqztom, chlorine

a%0Rt ahPhAgne - at&nsoar‘f@rlmr?é Q% ‘?rylM&Fi’o‘fer two R’s and

confaining 6 t 0 carbon atonms, 5 ar
tU@nBéﬁﬁ@ﬁgb? F%eSﬁﬂ%aﬁﬂbﬁl§€6ﬁ§ntanﬁrdmﬁéﬁﬁ SPUHQIFO%$ther

axtdmgalenoatr@ma bcﬁhdJlWétlaéi_(]blon@r ng; ail;éégay{ﬂ agfmlj_)cont aining
oup, . ar ou a
PPy b oafh et By BGSh oBurYarahR tunt reresents

agr oopegedi pfalkygb (@atbon atoms 1 to 24) amino group, - o
(di) hﬂgrﬂ?@@lﬂkﬂl &f&l}@%rﬁ’fﬁmﬁr& ﬁot51)24af(r?F80n]Epcoms or the

roup rrercapto grou ogen at om uori ne )
gkgﬁq’y cHFeEpneontaining 2 to 24 carbon atoms, there may be

) mentioned those containing 1 to 24 carbon atoms among the alkyl

groups and alkenyl groups exemplified as the hydrophobic groups -
(). - S | | o |
The alkynyl group-containing 2 to 30 carbon atoms may be
eitlhér straight chairn or’br_anched one, and there may be mentioned
ethynyl, l-propynyl, 2—propynyl, 1- or 2-dodecynyl, 1- or
2-tridecynyl, 1~ or 2'—-tetradecyny'l, 1- or 2-hexadecynyl, 1- or

- 2-stearynyl, 1% or 2—nonadécynyl, 1- or'2—eicosynyl, 1- or

2-tetracosynyl, and the 1like.
As the aryl group contalnlng 6 to 30 carbon atoms, there‘
maybementlonedphenyl tolyl, xylyl naphthyl, methylnaphthyl,
and the like.
‘As the arylalkyl group contalnlng 7 to 30 carbon atoms, -
therenmylxamentlonajbenzyl 2—phenylethyl 3~ phenylpropyl'

4- pheny_lbutyl 5-phenylpentyl, 6-phenylhexyl, 7- phenylheptyl,

8-phenyloctyl, 10-phenyldecyl, 12-phenyldodecyl,

' Anaphthylmethylllnaphthylethyl,*and.the like.
35

‘When two R’s or. two R are boundl each other to i_form a '
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atom brom ne atom and iodine atom) . Mreover, two
R7s and two Res nmay be the sane or different, or may
be bound together . (a carbon-carbon bond, ether bond,
etc. ) to forma ring containing 4 to 12 carbon atons.
m and n each independently represents 15 an integer
of 1to 12.} As the alkyl groyp containing 1 to 24
carbon atons or the alkenyl.group containing 2 to 24

- “carbon atons, there may be nentioned those containing

:J:lt%né?nEQ{QQH g% 9B 1@”8%%}05;}6‘ ﬁJJljé%ydt}kébrﬁ?u%%’Oaﬁ or two Rfs

groups” exenplifi obi'Cc groups
Zorpvy divrel et ik pgangcodpospnt al kv hegne daupw@oceatbéning 4 to

_ aboms RABY ngmgltggb straight chain or branched one,

and there my nentioned ethynyl, 1-propynyl,

2-pr op‘§ﬁy¥he 1al%¥l‘?1%&}%¥%ﬁont}éméﬂlg 3. £Pi é%c??ﬁ/}P?n @toms,

mheZemeﬁﬂaﬂﬁéyﬂybnedbuQWl%nhekﬁdﬁgM@ﬂe,%?xymeﬁﬁiheptylene,
n r,2-ei n

Pt FahY MMl ey i 88 pgde B Tnang et apfpyiens

gBAURBNIAY Betbosndeérbma anoatherhboed,maybe

ment i 0ﬁ§%ﬂ&'@l@lc et lrr?Jl'esXMEW:he napidita represented by the

- et hyl napht hy
: gﬁaa%

. 30 As the:ﬁé%
&oﬁ?ﬁ?ﬂ%ﬁg #510 8BeEarBer BeoRentiemete nay be
meatdmaedbbegzybiszaphenuﬁet@ué 73h@ﬁ@ﬂﬁh@t@@ﬁhbrev1atedas.

henyl but y] .
- BEBRCR RS R i e e ngrBcRpEe Ted) (027137
| k@aphmw dmgzec,:umr phehwnele@ewﬁ nmipht hyl net hyl ,

Taghélﬂé&gﬁbé‘&cl@[‘ ]hbﬁ@n 35 Wf@f]?ﬂ{\é)f_l%l.s HpidWiated as

S are pou eac orm a cont 4l ning

BN 1@%5%0%%«%6%1, TROLSCRbBt Rral BReT he e o o

d;saﬁeatabigpal@[gr@uo dat&ytene (@roup; e Binid NG b tedular

‘ car b n, onsg et.c he aIk ro
con?%ln?ng é ¥ yo dé# %éb %Q%:%gpg ﬁgfﬁg 4 (Q2=146
' heat/onbd hotgtubme, vobmg+@ent?2 6 hexd)l,ene, heptyi ene,

9ﬁ5¥&§9§ab9@§c¥i§f‘@ 4%?&&&‘&18@3 apslibe i ke, and molecelar

ese al kyl ene groups may ounded via an et
Bohdres? cl Peci fic exanpl es of the conpound.

se@m@emymnﬂyoinee ~ QeSO ALY 2 (dﬁ)ndéd‘lﬁ{@nﬁy dre-133

ﬂ’mofd molecular volume=0.238 nm)

. B- dlbutylamlno 1,8- dlazablcyclo[S 4; O]undecene 7 (Q2=137

kcal/mol molecular volume=0.355 nm %), o

- (2~ hydroxyethyl)_l,B dlazablcyclo[5.4;O]—T—undeCene
(02=139 kcal/mol, molecular volume=0.229 nm®), .
6~(2—hydroxypropyl) 1,8-diazabicyclo[5.4.0}~7- undeceﬁe
(Q2=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’),

7-(2~hydroxypropyl)-1,5-diazabicyclo[4.3.0]-5-nonene
(Q2=142 kcal/mol, ‘molecular volume=0.211 nm®), |
6-di (2-hydroxyethyl)amino-1, 8-diazabicyclo[5.4.0]~7-undecen
e (Q2=137 kcal/mol, molecular volume=0.287 nm’), ‘and the like.
. As the c,ompoun'ds‘- (B-3), there may be mentioned phosphazene

compounds repréesented by the following general formula (16):.
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10 1, 8-di azabi cycl o[ 5. 4. 0] undecene-7 (hereinafter
abbreviated as DBU, DBUis a registered trademark of
San- Apro Ltd.) (@=137 kcal/nol, nolecul ar
vol une=0. 185 nnB), 1, 5-di azabicycl o[ 4. 3.0] nonene-5
(hereinafter abbreviated as DBN) (@=141 kcal / nol,
nol ecul ar vol une=0. 146 nnB), 445
1, 8-di azabi cycl o[ 5. 3. 0] decene-7 (@=142 kcal / nol ,
nol ecul ar  vol unme=0: 166 nnB),
1, 4-di azabi cycl o[ 3. 3. O] oct ene-4 (=146 kcal/nol,
nnlecular volune 0.126 nnB), -
1, 5- di azab o[ 4. 4, 91%ecene- 5 (CQ 143 kcal / mo
mol ecul ar vqu 7166 nXB), 2Q.10
6- di met hyl am no- 1| _ di azabj cycl 5 4 0]undecene 7
(= 133 kcal /ol | nol ecul &ar v ﬁ
6- di Bl =1-8-diazabi ¢ycT [5 4 O] ne 7
- (@=137 \ikcal /ol | nol ecul or vohupe=0. 355 nnB),
6- (2- hydr xyethyl}ql 8- di gzabi cy8I 0[ 5. 4. 0] - 7- undecene
H+Tol ™~ fDe W ar vol ume=0. 229 nnB),

| 6- (2 hydr oxypr.opyl ) - -di azabicycl o[ 5.4.0]-7- undeeene

(Q@=138 kcal / mol , nDIecuIar vol unme=0. 250 nnB),
7-(2- hydroxyethyl) 1, 5-di.azabi cycl o[ 4. 3. 0] - 5- nonene
(@=142 kcal /ol nnlecular vol ume=0. 192 nnB),
b 5 0h I
[gm( %hgy%%ﬁylﬁaopza 4R 2220 Gx e g[egﬁn% regpsgsnts a

hyagpEenhy BeBx st ﬁwlsyéngﬁ@up fsordwzramwct@[%fl 4:a@]bon ahoms,

_ adeeaR1 grb azaﬁtaﬂi@@h/gf”@' to”Q'tle@H'rBBnVQi:HHE Oa@?f group

Cco

and i ke.. e
RETh AR ¢ dRett SR bans B B PkEl and ¥ B aining
Tbiyo tZﬂecﬁebbnvmt@ngemeffcaltﬁcmarmjlﬁ £h6)hidroddn HioR M R® and

Rmﬂngb%gf%&e\k(s@ ute dkg %/g)&f'grgh tgﬂneino group,
I and eac % ? resents a
mﬁyaﬁ%@n%@@moemﬂ%ﬂn gfﬁ@utp Ebmaim rigomt ¢hdgrine atom,
beadnhaR GNP iodine atom); a plurality of R!%s may be the same
or different, and_radjacent R'°s may be bound together (a
carbon-carbon bond, ether bond, etc.) to form a rin'g containing .
4 to 12 carbon atqms; k represents an integer of 1 to 4].
As the alle group containing 1 to 24 carbon atoms, "alkenyl
group contalnlng 2 to 24 carbon 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 Ral

When the ad] acent 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}, there maybe mentlonedH[N P{dma),;IN(CHs),

(Q2=122 kcal/mol, molecular volume=0.217 nm?}, ‘
Me [N=P (dma)},IN(CHs), (Q2= 128 kcal/mol, molecular volume= 0 237
nm®) , Et{N— (dma)z]N(CH_a,) (02=125 kcal/mol, molecular

_volume“O 260 nm 3, t- Bu[N=P(dma},]N(CHs), {Q2=107 kcal/mol,
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15

al kenyl group containing 2 to 24 carbon atons, aryl
group containing 6 to 24 carbon atons, and aryl al kyl

~group containing 15 7 to 24 carbon atons;

additionally, the hydrogen atomin RO and R10 may be
further substituted by an hydroxyl group, am no group,
mer capt o group or hal ogen atam (fluorine atom
chlorine atom bromne atom iodine atom) a plurality
of R1Os may be the same or different, and adjacent
n%lpecmisa\/r ke, hannd togethen | ( @h%Q@qeﬁgnzp@( b@@§;129
h]tj ‘bond, etcl)r to forma ri ng caontaining

Lyt drtequ HoreseMes Gt I hteyér of 1 to 4] As

ct}tgez{anlcl{«y[tt\r:@rdnp @pmannlznggiz—umzz}kceavmom aheh&cular

B0 S A B o R B e S S R SRR = K o1 /ol
I@Ikﬂ;pllmmcalmmen'g) Bllo 2} zawaﬂiwrav ohtpyirr)t heD2=121

enei f%[dﬂécﬁll(alfﬁ)voﬁd?@é@) 22 l%ﬁnmengb?ﬂe? p&?) S Byrr)

ones as 't he above and R When t

FhES Harl /oy RS TS Pl L 4 fgehr cEEBTB
{pyihie] SgRR riranQes12s kcfalhﬁap,a&mefcdlrae— abduRe=R/33Athn>)

r eprégeﬁtspé’cfpngf?l f(lﬁgr%a:@? ﬁ?g,k%% ;)rlg‘g?ﬁg}leaﬁaybe
W@drm@%dﬂ—:f [P, (Bhﬁ)\T—leMrQ:@bB]perX QR kdatd Inoiql, |

: (% 12869:rkcal /M%%pnol ec r&Fgr VO P%W]pg([ﬁ %pyrr

iefieéafzs'owﬁlle}:ﬁe+390nﬁmebulaéﬁd $he like.
I\tﬂlaldmi(io&ﬁo M@@epﬂe@mt[é\lﬁ%(tdﬁﬂ) 2[i( GHPr2 se@R51@thyl, Ph

'- r%%ﬁé%f’%ﬁﬂ%m%zg%ﬁéﬁﬁﬁseﬂgil PHRREY o i) epresents

k - UrreHGnd9v , nrB)d p@ﬂﬂﬂ*ﬂéﬂ@@ﬂﬁﬂnﬂﬂ?ﬁn&ﬁkﬁgﬁl@QﬂT123

ca

e P Cop Rl P S A REt e P S b e >
dlmf¢@¥%§wqm9qugﬂ@hqlq@2£@@1138kcal/mol

o rd@q@dunlr, vmhle@ﬁoarzz;\eol =0. 293 nnB), -

. 20

25 -
" molecular volume—O 211 nm®),
2, 7-dimethyl- 1,8 methylamlno -2,7- naphthylldlne (Q2=120

35

%@%%%9%%h§{nm§pg&2%.%%§§ﬁﬁ?"q%§pﬁ) @ggﬂfgskcal/mol

mlod@IC/urhalr vedlugesta R 2Lonmte=0. 339 nnB) ,

: %g%h%e'%ﬁa&%)%%zh(-m%ogﬁ(ggzEnglefcr 141'50'@1(1@'1%%&@ (89=132
kg

éav PRl moﬁcﬁceémraw @F“@rré’-e

14dNRE@ﬁ§4bNEB@PWLhk%hQﬂ¥®Lhethylamlno 1soqu1nollne (Q2=128

kcal/mol, molecular volume=0.242 nm’),
7- methyl 1 8-methylamino~-2, 7- naphthylldlne(Q2=118kcal/mol,

kcal/mol molecular volume=0.230 nn’) and the like.

- As the compounds (B), in v1ew of the zeta potentlal and
the llke, preferred are guanldlne, methyl guanldlne, ethyl
guanidine, TBD and MTBD among. (B-1), DBU and DBN among (B-2},
H[N=P (dma),]N (CHs) 2, Me [N=P (dma) ;]N{CHs} z, Et [N=P (dma),]N (CHs)

- t-Bu[N=P (dma) ;]N(CHs),, Et[N=P(dma),],N(CHs),
- Ph[N=P(dlﬂa)z]Nl(CH3)‘zf H{N=P (pyrr}s] (pyrr), and
'Me[N=P(pyrr)2](pyrr) among {(B-3), and o '
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(@=122 kcal /nmol, nol ecul ar vol unme=0.390 nnB), and the

like. In addition, Me represents nethyl, Et
represents ethyl, Ph represents phenyl, t-Bu
represents t-butyl, (dma) represents 15 dlnethylanlno
and (pyrr) represents 1-pyrrolidinyl. As the proton
sponge derivatives (B-4), thdde nay be nentioned

1, 8- bi s(di met hyl am no) napht hal ene (@=138 kcal / nol ,
mol ecul ar vol unme=0. 249 nnB),
lr&Hbﬁﬁ[ddmaﬁhm&émxmn}nﬁpmmmm&eménolizine (@QR=126

%#ﬁgﬁkﬁ%an1ﬁg?%%ﬁgﬁﬁx%gﬁgﬁgmaﬁﬁégg}ég%%fnoI|Z|ne
k@Hll%@Yk@@irﬂcva-mefﬂhMmewmmmollne, '
wi %’nﬂ@tﬂyﬁﬁm& 3k MM@@%ié@Q%bﬁ%I &@54 ; more

Kcal / nol , nol ecul ar. vol une=0.
P/rer]fe%md T8 IHEDA G NEmiBREh YL ?%%bﬁmw Pahﬁé gclezuﬁwe -TBD,
¥rEd,/ mHy ampivesy! partdlcunezQy2btefaByed are TBD, MTBD, DBU
%% §E§Ethyl-l 8- met hyl am no- 2, 7- napht hyl i di ne (CE 120
cal nmol ecul ar- vol une=0. 230 nnB), and the I|ike. o
As t h&isonporndsdéBiB) mawbewssd ahenzenatpotcemm@e of then
B pS3Qdde a{é k; nifgfeL red are guanidine, net hyI

guanldlne eth guanldlne TBD and NWBD anmong _
( B- 1) MOB89 V&Td EB& BRBnYT (Blecomngundsp (Binks rzreffwably 11

t(cCer), éanl\ih{ M R(vdoR) 123WNGGHR) ZheFk & NER(SHEN 2] 6HA) he 1ike,

t ?’IE]%?GE](EEI%’?BLEWP%%I\?E)( %”%%6 «?1;1\% Cr;ﬁ% p%%ferably 12

UﬂﬂaﬁzP(pyrr)Z](pyrr) anong (B-3), and 44

8- birgy( Q&ﬁfb%harﬂﬂp%}ﬁﬁ%p@f halLRgm unds (B) can be obtalned
dlneth [F'am no- am no- g U|n [TzIn

bJY HPHrérHVPHFh Retiedetifar Sxﬁ@PF\?Ir a‘ﬁ?%@r-ﬂ%@éu—lﬁngﬁnﬂej Chem.
675 n’eﬁjwl -11988-) Bt Ritld aliena-i k& .7- napht hyl i di ne among

f d | th
(& ) GBS L T A e TB W g
og%\tlne: aallalnk:ycqme:ftmd €A 1 & regn AT BB MTBD, (B[DBUinc‘anhie RN L rallzed
s-QlQ: F%ogfgﬁe%@&ﬁ@f B@Z)u?ﬁg c@h%gﬁﬁgr Bgvmltf){?ﬁﬂﬁg fquired

hem ma as. a mx

| %fa,ttfhé’ gé@%aﬁésoii Bheiacis @F@Iﬂﬁﬁl@xlllor (X2) are newtralized

with (B) ,

Spec1f1c examples of the neutrallzed salt (ABl) 1nclude
the follow1ng compounds.

Alkylbenzenesulphonates(toluenesulfonlca01dguan1d1ne
salt, toluenesulfonlc acid DBU salt, toluenesulfonlc acid DBN
salt, xylenesulfonlc a01d,guan1d1ne salt, xylenesulfonic acid
DBUsalt,xylénesulfonh:acthBNsalt,dodecylbenZénesulfonic
acid guanidine salt, dodecylbenzenesulfonic acid DBU salt,
dodecylbenzehesulfoniﬁ acid DBN salt, dodeéylbenzenesulfonic
acid Et [N=P{dma),],N(CHs), salt, etc. j, naphthalenesulfonate
(naphthalenesulfonlca01dguanldlnesalt naphthalenesulfonlc
acid DBU salt, naphthalenesulfonlc acid DBN salt etc.),

alkylnaphthalenesulfonates (methylnaphthalenesulfonic
acid guanidine salt, methylnaphthalenesulfonic acid DBU salt,
methylnaphthaleneSulfonic acid DBN salt, o
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l __condensate‘(naphthalenesulfonic acid formaldehyde‘COndenSate
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. 35

to 40, and in view of lowering the zeta potential and
the like, it is nore preferably 11.5 to 30,
particularly preferably 12 to 25. In addition, the
pKa:of the conmpounds (B) can be obtained 15 by

wel |l - known met hods {for exanple, described in Can. J.
Chem 65, 626 (1987)}, and #he like. In the present
invention, in the neutralized salt (ABl) of the

aci di ¢ conmpound (Al) and conpound (B) ,, and the

d&gdﬂﬂiﬁ&haﬂ%ﬁeéﬂ&%%nelgf tz%@{wlmldﬁt@ osrf_algtﬁlong?u?ﬁe
dedles inanr g e, ar L ey b th (8).

cﬁmylm;ﬁm@ﬂe&&sﬂﬂﬂdﬁeme&ﬁmalnmcbadau (tABD),

- inclu
Al kyl féﬁgédﬁélona oqﬂgﬂisdtfb%%F%%nd

@qmlmquethszlsersaallaturxlolarémlﬁ\ﬂdinrtzlcacaqidjmas'wdme salt,

SO AchA B e Salinrovlenesy fﬁmj GA,d
guan| |ne salt xylenesul f oni ¢ aci d

Bhfne wloe\fﬁeﬁtsuld%awy|ag‘ng e gte-)

: aC|d @mﬂ@dkyaiMyﬁdneaﬂhymaﬂnyEhﬂuﬁnﬂJMﬁmnateeld DBU

DY ac.%gét?&hsfl&%aaéﬁdzﬁveé%nesal?f :

‘HﬁﬂKoxxﬂthylenﬁqﬂhykphanyineuheneﬁulfonlc acid DBU salt,
. dd dcoc{yl%)k?eq{ﬂ QHI@QJ: @'u@%oﬁi‘tta’c1d DBN salt, etc.),

Bpesi
napht hal eresul foni"c ™~ aci'd
naphtﬁ%@iﬂiHHQ%ﬂﬁﬁ?sadH@lﬁﬁNQ&%ﬂlnﬁﬁ¥% sulfosuccinic acid

gajamdlammtglaalt eneﬁpli@ﬂaymeky:etmﬂaﬁ@iﬁdiah@eemlifm Galt,

|t t hy. ht ha If
SRR Lt AR R bl Ch e I
45 d@dénwkndghumwaﬁh&iﬂw&ﬁmndcadoddguan|d|ne sal t, : :
|d¥ﬂﬂﬁjﬂﬁﬁﬂy¥%ﬁfﬂHHﬂhf%%&lﬂgﬁ{éﬁﬁdrd %oanldlne salt,.

dodecyl napht hal enesul f oni_.c Taci d DBN sa

)
IForpohapal Wimatdal Japt QSQRQY%ﬁﬂkﬁﬂﬁﬁQxﬁq}d DBU salt, ‘
1Rt yiagyeinim ensliatd o eatfihigrs S ol £cag peNgan dé be. ) , and
ﬁ}elﬁj]{ ol yoxyet hyl enel auryl" ether sulfonic acid DBU :
€%olyoxyethylenelauryl et her sul fonic acid DBN
sal t, fﬁwasnileekympyaSKyfeﬁeabhytaayhzedhealSUUﬂﬁHaneslude

;,ﬂﬂgﬂﬁgyggafaq(ygﬂygﬁﬁiyenyl et her sul fonic acid

guani di ne sa
Polystyrene sulfonates’ (polystyrenesulfonlc ac1d

guanidine salt, polystyrenesulfonlc ac1d DBU salt,

*polystyrenesulfonlc acid DBN salt, etc.),

salts of a naphthalenesulfonic acid‘formaldehyde '

guanidine salt, naphthalenesulfonic acid formaldehyde
condensate DBU salt, naphthalenesulfonic acid formaldehyde

‘condensate DBN salt, naphthalenesulfonic acid formaldehyde"'
_condensate TBD salt, naphthalenesulfeonic ac1d formaldehyde
_condensate MTBD salt, etc.), '

salts of an alkyl! naphthalenesulfonlc acid formaldehyde”

‘condensate (methylnaphthalenesulfonic acid formaldehyde

condensate guanidine salt, methylnaphthalenesulfonic:acid '

formaldehyde condensate. DBU salt, methylnaphthalenesulfonic
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10 pol yoxyet hyl eneoct yl phenyl ether sulfonic acid DBU

sal t, pol yoxyet hyl eneoctyl phenyl ether sulfonic acid

DBN salt, etc..), sulfosuccinates ((di)2-ethyl hexyl
sul fosuccinic acid guanidine salt, (di) 2-ethyl hexyl
sul fosuccinic acid DBU salt, (di)2-ethyl hexyl

sul fosuccinic acid DBN salt é6c.), 15

al kyl oyl am noet hyl sul foni ¢ aci ds . :

(lauryl oyl - N-net hyl anmi noet hyl sul foni ¢ aci d guani di ne

- &gld foﬂn&ﬂ@ék@}de NeatRidnd=am mmt hydisyl foni ¢ aci d DBU

iy g i et am poethvl sul fome acid DN 1y
Sdﬁi,nm@tb&ﬂma@@thaﬂbneABfonncladed fdmmfkﬂéhyﬁauyondensate
WIHP tie ogfg%%}s%{h%%l%lﬁeﬁl%o%%d S LA %%3%%@&%%‘ c

ystyrenesul oni ¢ ac

coRIdens ais @Jta}?leﬁé”@lsradm:c odive PR il ienesrd fpnigs acid
feAint=s, qafh @wﬁda\is%r@slﬂa‘m@aqocIod:tyfﬁra@@ﬂt@améﬁ%sulfomc

_CQ sa na tha esulfonlc aci.d “f or mal dehyde.
dﬁgéﬁ ﬁF@‘ﬁﬁﬂp cogate P SRditenesul foni ¢ acid
donyhﬂaﬂﬂqnaienasukﬂmmmfa£Bwfoamaldeaphémmnﬁyﬁaﬁdammbsalt,'

|
B e S A S

SPRD s &tC - Ynapht hal enesul foni c acid formal dehyde

Conde%%@tt% MEB@ $abhthatenksuidbhg cof an
Eé I.na hth nesul foni ¢ aci d fornmal dehyde

EREpRORRRdRESYISEo rﬂoedéasate
(haph&hﬂ&hm@eulﬁ@ﬁd&n&aha,@@i@&@b@@t&@ﬂene formaldehyde

BB RaTE B0 EINE. Rathy AARDRTRACBRALA PN e 4o

| ageddop@y&ala@am@ée@@na@mmﬂaebmsiesa;bmensate DBU salt,
: naghlaﬁlan@ﬁlatanlf%&%uIafc@aLac%m %ﬁﬁ:ﬁ%‘l@ﬁ@% rﬁgmagﬂgag -

sal t, _nmet hyl napht hal enésul Toni c acid orna

. ceaﬁ&aﬁeéﬁe DBNrr891§a| paphebglRagRLAZP8AESUl f oni ¢ aci d

af;dxdﬁabdgmyldphﬁhaaeﬂensamaguamydene.oaabhsate TBD salt,

R A R e R e

C@@ﬁaéﬁéﬁﬁeMBBN sallt, ebctylnapht hal-enesul fonic acid

' for”aEQ§B¥Q§f%QHQ&P§§§§aﬂﬁ%h§feﬂesulfonlc acid formaldehyde

condensate (hydroxynaphthalenesulfonic acid formaldehyde
condensate guanidine salt, hydroxynaphthalenesulfonic acid

': formaldehyde condensate DBU salt, hydroxynaphthalenesulfonlc
-acid formaldehyde condensate DBN salt, :

hydroxynaphthalenesulfonlc acid formaldehyde condensate TBD

. salt, hydroxynaphthalenesulfonlcac1dformaldehydecondensate

MTBD salt, etc.), _
salts of a hydroxynaphthalenesulfonlc

_ac1d cresolsulfonlc acid-formaldehyde condensate

(hydroxynaphthalenesulfonlc ac1d cresolsulfonlc
acid- formaldehyde condensate guanidine salt, .
hydroxynaphthalenesulfonlc acid- cresolsulfonlc.,
a01d formaldehyde condensate DBU salt, |
hydroxynaphthalenesulfonlc ac1d—cresolsulfonlc‘
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oct yl napht hal enesul foni ¢ aci d fornmal dehyde condensat e
MIBD 10 salt, etc.), salts of a naphthal enesul fonic
aci d-'al kyl napht hal ene- f or mal dehyde condensat e
(napht hal enesul foni c

aci d-oct yl napht hal ene-f or mal dehyde condensate
guani di ne salt, naphthalenesgéfonic 15 .
aci d- oct yl napht hal ene- f or mal déhyde condensate DBU

~.salt, naphthal enesul fonic :
- aci d-octyl napht hal ene-f or mal deh condensat e DBN

ecauci fcwawcrren strgdanigate BN 5 salt
HEHHEéﬁ%éﬁﬁf&d&dﬁﬂékﬂﬁﬁkeébﬂHhﬂﬁﬁﬂﬁt'TBD

oni ¢

| Sal‘if T/ﬂ%%m %F‘zm 1805 B 90 condensat e MIBD

Isyd g x @i apl) th skt iess ol £ an iy draobdapid diad winesul f onl C.

i
%ﬁiycg"r ox{}%%icg%%ﬁ?enesu#%gm c g%:Tlej fsoarln%ledte% de '
condereaahtes glmineiLaBsaRL) FRYAF oG BRERAN RBY R fasmdensate
thin i QL 4T YA E ceandansalRHPBld Séhdensate guanidine salt,

droxéénalgf haj(ggqeqslu fonic ig ac= d for %‘gl d%%ﬁfsg asald:

o mﬂmr@\mﬁomﬂﬂmt&fﬁmamde condensate DBN salt,
::.10‘.

con ensa%ﬂ‘f%”; U#fgg%lgaf)agé}g/%?o @my;e TBD - Salt,

mwb&mmplﬁmaieﬁesdlfmwdde@yd@l@I@i@sﬁt@w%ﬂﬁ@lt, etec.),

- a6 dformaldehyde condensat e

(hydr oxynapht hal enesul f oni ¢ aci d- creso] sul fonl £
-aci d- 61Tl {derhy denEordhs A §GaHPEFnR IBF 19 tiro or more o
iyt QN aphtined @ nees W froint toarsei d- cr esol sul foni c

“aci d- f h oon (Q1)
. ﬁ;ldr ox%aﬁﬁﬁ%‘%%%u%%ngﬁg%gtE’ea@qcr egdl ?fratlo }ietween' (o)

e d-d20r ndl2delBide: cdndpemedesabBN sakisfies the formula (3),

enesu onic acrd oni c

ek pydhaphihe) enesul £ and Ctr?é'%ﬁﬁ@ﬁ@' s f Ot icularly

~aci d-faormal dehyde condensate TBD sal

) Sl 110, ORI of B0l <tild iE Preferably

mﬁﬁmmhdeﬂm&mmonﬂensmﬁdw BP 1saldrietcthe zéﬂhtpbt[ﬁntlal o

[,amn suI fonic acid formal dehyde condensate - ‘
a(nrﬁgeta{lrﬁ n JSU?T onic aci d formal dehyde condensate

“guani di.fd sal §92/(Ql x n)} =3.0 (9)
0.1 = {Q2/(Q1 x n)} £2.5  (10)
0.2 £ {02/(0l.x n)} =2.3 (11) -
0.5 £{02/(01 x'n)} £2.2 (12)

Theweight averagemolecular welght (Mw) of the neutrallzed_

salt (AB2) 1is preferably 1,000 to 1,000,000, more preferably

2,000 to 500, 000, partlcularlypreferablyS OOO t0 100,000, most

preferably 5,000 to 20,000 in vJ.ew of the readhesion preventlon
. ability, low foamab:l.llty, and the like. Addltlonally, the Mw
of the neutrallzed salt (AB2) is a value obtainable by GBEC in

the same manner as in the case of the polymers (A2).
The surfactant‘_of‘the'pr‘esen.t invention is ohly required .

“to centain at least one -of'the neutralized Salt (ABl) and (ABZ),
but in view of the foamablllty and the llke, one contalnlng the

-neutralized salt {(AB2) is preferred



mel am nesul foni ¢ acid formal dehyde condensate DBU
salt, nelam nesulfonic acid formal dehyde condensate
DBN salt, 10 nel am nesul fonic acid formal dehyde
condensate TBD salt, nelam nesulfonic acid

f ormal dehyde condensateMIBD salt, etc ), and the

l'i ke. Each (ABl) and (AB2) npy be used alone or two or
nore of them may be used as a mixture. 15 As for the
neutralized salt (ABl) , the ratio between (Q) and

() LRIk Lo LBl UL SIS L0, L R by

apaetteal Arbhyiopredarabhy ksdtwesdn ehet heifldcnubepgurdd | ( or

JtﬂﬂdaﬁffmePEevﬁiﬁgﬁ tﬁatﬁféfgg ehhgofeL a%@aﬁlc%eompounds

t t
(8)o1 I{*@/%@m&lm }112332681 ?1:9%) ohﬁnqireq g/ (@angimg ag aageous
s()lg):log 3f{ iﬁ%né(/é‘r} (82 3iddd)a S ddRWHiCh )isnl:abable

ewei ght aver agenol.ecyl ar wei ght

0&%%%%&?%“§W%$§SFH@&£ W% t gwhere

- n2c086aRQ0in the e quired Praquedis 86QutdobPGt DO temperature

15

GPEHAEASE) LT A 0 Lol 000 ot or oy

. ChrE¥é Ny b?hl amdl/uocty (A2 ownico ARhls 1 thy, samel time ¢F r&eparately‘
10

whddist gemﬁkhﬁgt iheo MN:%%&fort ke QE%B&L{&E@Q 158 toeleMBR) ready

-Is a value obtai nable by GPCin the sanme nanner_as in
ChREIEds e 28 THENPHPABFELY A X1 TOG Fa&LRAE - of TR

cpheeanratﬁbﬁnhtOﬂheStrm&)bffﬂhnrﬁﬂhtﬁairznﬁrmnwﬁmactlon can
St _one

bpe 8Bbr8BEidkan UF sBTPEERG) ARoR RS AR RN GubpREds .

contaThengutﬁectSEtneﬁtthblneeseatthKBQFloe has a large

d@EQB%EE%_dLon é@gr%@%@%ﬂ%r é‘tiée@ré@ps CAB! hnar )(f‘)Bz)thus can

can be bt ai ned a neutr al |zat|on reaction. etmeen
ef ﬁéCéerla.laf lévaw&omz?mpo&entﬂﬁé Hhynetsl¢pond sHEsthates,
afyt é@l@ncﬁﬂgpﬁéﬁéxg’gb@@&dl@e@ﬂﬁ@&ﬂﬂ@ﬁar&l@leforwmn‘ﬂlae been
t'al_ne cnar '

igpoBRin g, SR AL Rgs bxs RBLYLAE BRI THE I GRnl g L O

.20

25 |

of adFusthﬁngEﬂpmhﬂmmbeS@wdanhanhn@thaﬂﬂvﬁﬁmEunventlon
1§V\@§é§ for'cleaning, the zeta potential of the surface of the

particle to be removed, depends on the condltlons of cleanlng '
' (temperature, pH, etc.), and thus it is necessary to be adjusted

appropriately. In view of the partlcle readhe31on preventlon ‘

| ability, it is preferably not more than -80 mV, more preferably _
ot more than -90.mV, partlcularly preferably not more than - 100

o - mV, most preferably not more than —-105 nV. Within this range,

30

" readhesion of partlcles occurs more hardly, and alsc more

.h sufficient performance can be obtained.

- The surfactant of the present invention can be used in
well-known arbitrary forms such as powder and liquid (asolution, |
emulsion, suspension). Among these forms; in view of handling
property at the tlme of uSJ.ng, preferred J.s liquid, more preferred,
is- a solutlon T '

As for the solvent for making these solutlons, a’
water soluble organic . solvent (D) and/or water can be used.
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necessary in the formof an aqueous solution) at room-
tenperature (about 25C) while stirring, and then _
uniformy mxing; or by charging (A) and/or (A2) and
(B) at the same tine or separately 10 while stirring
into a reactor to which water has been al ready

charged, and then uniformy m xing the m xture. The
concentration at the tine of the neutralization
reaction can be appropriately sel ected according to

t he pur poses. The surf nt of t.he esent, . j.nvention
has at h%@@@VETSaH?ES%%f ?%ﬁ”ﬁﬁﬁpéé gﬁv?ﬂg %@.a éybﬂrganlc

sbXkEnanda¢Xay, tltlhus;onamletyl 6 £ND 0 yo | Huier imheazetraat 20°C

R e T

thepessiythenent aonadnsua;f cedideent d orathibs ek 5@#&%@ » sulfolane,
bE%&&gﬁiggﬁg @hﬁ@thbﬁsﬁyfgﬁﬁhéntZOQ HH%eEh?i@ﬁlfolane,
is used for cleanin ﬁﬁég gotentla
esf - ﬁhes§éfﬂﬁ€é GAIPRERYASHLLERE lBEhVé 8 *¢depends
beR Qhﬁya@aﬂybtaya }okutkEeasni ngtc(tempaddesr e, pH, etc.)

IS Nnec ess :
{§p§ gﬁ?@ﬁﬁ@h%orwﬁmﬁ %FﬁgyggP Ja%ﬁhréadhesmn
NpNe\ﬂembrthylaabltblatnydeutleQT pneﬁéha&pyrompnﬁﬁuléetx h&kc- 1/

f. t .
7la%qélcularﬁgtﬂpg g?gg#¥og§doﬁg fREehthan -p9 rBVidone,

par nore than”-100 "nV, nost

Nphetaeaphgt 50 -ROPETERAACOTES ﬁﬂ?c Wt RRRCORES range,

fa%%@ib@@.c%near Bt-ghegrraqg@mn@pr ¢~-hargiry,laandnal so
mor e fficient n be o taln &LO

R a T
VSHP#EEP REEEPSr hE ™ E?L@Eﬂ ﬁ@%ﬁtl He use&p%met§8n01
ettlahoknowsoatrbpanaly Eacné,sadwcaéSp@W@ergémﬁollQﬁh@rs

{%% 3&%%&gﬁ§ﬁ01en%kﬁbggne§ﬂ %ﬁﬁbﬂ%ﬂe%ﬁ@ﬁge%ﬁ%§e fornmns,

iew andl at 't ti.me of usi
tgﬁ@ﬁ@wﬂ@@egéypp&@paomﬁﬁbglpﬁ P@Fre&thﬂge§e§&WEP#8%n°ﬁ§hyl
E%%rth%i%Qh$Q@he§Q&cﬁﬁklFge&?@?%?@@ﬂ#ddlm&nomet&@l ether,
wat er - sol u an v r

v1g§eg H&OEH%@QE%Q?g 3%15 8l€r§ n|€e§3I5€n?BP%§utyl
dthean oroayilensglyent, h@vppglﬁheq@M&M&NQNQWE¢@N10©tgerr

I t ha f.arabl

dH%E%Fgﬁ§W?%ﬁ&c%&m%%gme%%gﬁ%khe%sS1 Ry %u%yl@%%g@y%@l¥9 "
dgmtmue@@sgkmqﬁeim@wlf%a% dégthmtaﬁ@glscoldwthy ether,

.ﬂ%ﬂéﬂﬁ?ﬂé&%@@yc&1%&%@%5@&'%Qh@ﬁe triethyleneglycoldiethyl

4-dinet h IsquoI

7ether, etc.}; oxazo l%lnones (N-methyl-2- oxazolidinone,

3,5- dimethyl-2-oxazolidinone, etc.); nitriles {acetonitrile,

propionitrile, butyronltrlle, acrylonltrlle,

‘methacrylonltrlle, benzonltrlle,.etc | carbonates

(ethylenecarbonate,proploncarbonate,etc.),ketpnes(acetone,_

-'diethylketone,écetophenbne,methyléthylketoﬁq;cyclohexanone,.

fcyélopentanone, diécetone alcohol, etc.); cyclic ethers

(tetrahydrofuran,_tetrahydropyran, etc.), and the like.
Moreover;‘(D) may be used alone, or tWO'Or,mQre of them may be.

Jused in comblnatlon

As water, there may be- mentloned tap water, 1ndustr1al

Water,groundwater,dlstllledwater,delonlzedwater,ultrapure

'water,andthelikeg Amongthese,deionizedwaterandultrapure
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etc.}; sulfones {dinethylsul fone, diethylsulfone,

bi s(2- hydr oxyethyl) sul fone, etc.}; am des
(N, N-di net hyl f or mam de, N-nethyl f or mam de,
N, N- di et hyl acet oam de, N, N-di net hyl propi onam de, .
etc.}; 10 lactanms (N nethyl-2-pyrrolidone,
N-et hyl - 2-pyrrolidone, N-hydgoxynethyl-2-pyrrolidone,
etc.}; lactones ((3-propiolactone, (3-butyrolactone,
y butyrolactone y-val erol act one, S-val erol actone,
t hanol, ethanol, isopropanol,
tceﬁ}} ara% 33 (%se arn(e ol ycoI et hers 15 {ethyl enegl ycol,
et hyl @I,hx@gl] phebaomhethyel@herorganic solvents (D) are used,

tHd gl@ﬂcﬁ%%glaﬁ%ﬁh@e?m?bb"yl eﬁye&flelghti is preferably 10 to
et hyl enegl ycol nonoet et her eneg

%ﬂfefnﬁypep@@ﬁ%@pm g,p, é{EH'efrlCUlarly prefy rably 30 to 50
sHaidhWrened wealgmn Qﬁt ft)He effilactant of the invention.

| I | | | | _
%F%éf}%gfg%gy %anﬁ%n) Ifhysf ug CJ; hﬁ%fo?%% (;,\_pl%g ASqnt of water

tﬁ pyap@/i@m’egllwplrﬁﬁaoﬂbtlbryl@tﬂweﬁo 1m@r©lnryd®1egjly,cap to 80,

rerdigreihyl, etghey, h ht of th
dl etlhIdel g{%:gag Cr)oél%%l < hflmlet %]{:]g gased on the weight of the

S TR &l E6 dFEETROTet her |

triet W&&Ieenegbyeahdsemm gﬁae(ma,@t Catée @sxeeoim diHEthQﬁ:m of

xazol i di hong
& SeTh i B8 Gt ot o 0 Tithe Sadte, (PBY) and (3B2) in
1#&£9U0ﬁattahe oR%hpr ppesant rineentinyrienpteifkeably about 10
,0@ wel nethacrylon|trlle benzonitrile,
etc ar bol ates (et hyl enecar bonate, prop
oncarﬁbﬁaﬁuéfaéﬁénr Ofkéﬁ@n§§e§§@étéﬁ€entlon exhibit

ﬁix@a@é’—@@tﬁ%, f@ﬁ@t?@ﬁ@n?ﬁ@rfzﬁ@é Wén@%d’ﬂiré‘(iﬁl function,
Xano open non | ace e al coh
SR FEbeERERs 567 (Tert oy b urst o) [F2hg abilicy,
dnﬂpaﬂse@moabmhmtyehmieanxngdabﬁéltwkeandNﬁnemukeJ Qtner than
trﬂ%yrggdﬂégg%ﬁﬁb%enq{l We L3k BGE oﬁ’oye%{gbngﬂal%bﬁt is gulted

used 1n co wat er, there may
foapuaes ers & vWahsing It eﬁne@ﬁf@@ﬁmwﬁntdu fsqamr&l agent,

d&b@&mn@ﬁb@@h%?%%@l@ifi@ai[ Qpltgﬁeré)a%ﬁ!\’atéi‘ﬂ:ukﬁﬂq_iﬁﬁ; agent, .

' d d ult o
Aol e e S YRt s ABbd Shat et titn LUBF LSRR 2gent,

cealiroesibs @Bhlbneomsedeveﬂhdybhagdag@nanDUWe dfixiby @¥ent,

- eArtEhORL) ig BRERer bl 4014 0aq 00 S0 BT ee{r?ab'txle%ke, _

pre er a
and partlcularly 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 df the cleaning properties for particles

.0X dgrease, and the like.

Examples of the alkali component (C) include (C1) organic
alkall represented by the general formula (17), (C2) metal
hydroxides, {C3) carbonates, (C4) phosphates, {C5) silicates,'_

(C6) ammonia, (C7) alkanolamines, and a mixture__of {Cl) to (C7).
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- proper
3 -@@m?pmasr lot rrteml@lnleail ancﬁdﬁndneﬁpupcs;ommlruw@ct? 24 carbon - .

‘é?fch?sn' QlkéQy?lgli%'dp &Sﬂf§§§£‘ﬁ§@ t£>324t ALrI96N @y sf O&ﬁyi droup

5 based on the weight of the surfactant of the

i nvention. Furthernore, when water is used, the

bl endi ng amount of water (% by weight) is preferably
10 to 90, nore preferably 30 to 80, particularly
preferably 40 to 70 based on the weight of the
surfactant of the invention.z10 Wien the salts (ABl)
and (AB2) are used in the formof a solution, the
-concentration of the salts (ABl1) and (AB2) in the
surfactant of the present-invention is preferably
about 10 to 50% by weight. The surfactant of the
present invention exhibit 15 surface-active functions

e tenston-reduci ng function, enulsifying,
functjon, | foa iIity; solubilizing ability,
di sp rsHpn b

ity -Ag abiljty,\and the |ike)
ot her Ehaﬁ“"hEﬂRea hé33EL preven{&oz)function. For
exa e, it bs suited for uses as a wetting agent,
penet atingfﬁbent, oam ng agent, 20 defoam ng agent
enul sifier, disperSant, solubilizing agent,
det ergent, | ubricating agent - antistatic agent,

~lubricant agent, corrosion inhibitor; |evel dyeing

Ggenbe Gyendlai R Rfenk. anchidesshobRRr AgeRfer hydrocarbon
;ﬁEbEtQ?nn.ﬁ!;OP%u 2 loa rdGh £P8mbi k& thagroup represented

Cparticularly pie erablﬁ used det er gent
et elRg Bhe Tt E{%hée&r@% £5] Abentk e eqrgq%ﬁfmtammg 2 to
 Lamisestangl kald orparerint(sChan Anaddieti of tlotbhé.

sur f agt g hOfdrt gr%trbg‘ﬁe tr<':,8” dor}ltva{l%\gn%ét%?il(?%g&gatOIﬂS: |

rease

17), (C2) hydr oxi des; tes,

) (Eﬂﬂﬁaplﬁﬁtpé’s(i t(ct‘f:f %‘Elllfl?%fiégms.- (@j aré(ﬁﬁg%y contalnlng

w&amobamfbaﬁsa@ﬁgl a THeddlaeeotheChime cag cmose%mpllfled '

tﬁ;laa% g)egghr{nR% —]:B R%s [1! aq‘?]c loern@lg%oﬁl’cogt%lnlng '

se ts a hy r oca

.2to¢4carbonatoms,ethylene propylene,butylene,andthellke
_' are included. Among these, in view of the cleaning propertle_s,

ethylene and propylene are preferred. .p.is preferably 1 to 3.

Asspecificexamplesoftheorganicalkali(Cl)répresented

.byrthé géneral formula (17), there may be mentioned salts
 comprls1ngthefollow1ngcatlons {1) to (5) and hydroxide anion,
~and the like. _ o S
(1) Tet;aalkylammonium.cation (carbon atoms Qf'the,alkyl: 1 to
- 6) : ‘

Tetramethylammonium, tetraethylammonium,,tetra {n- ox
i-ypropylammonium, tetra (n-—, im,:or t—)bﬁtylammonium;
tetfapentylammonium{ tetrahexylammonium, o
trimethylethylammonium, tetraethylammonium, and the. like.
(2) Ammonium.cations comprising three alkyl.groups-containing,'

1. to 6 carbon atoms and one hydrocarbon group contalnlng 7 to .

'24 carbon atoms

_ Trimethylheptylammonium, t:imethyloctylammonium,
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10 group containing 1 to 24 carbon atons, or the group
represented by -(R50 p-H, R5 represents an al kyl ene
group containing 2 to 4 carbon atoms, and p
represents an integer of 1 to 6.1 As the hydrocarbon
group containing 1 to 24 carbon atons, there may be
mentioned an al kyl group coryaining 1 to 24 carbon 15
atons, alkenyl group containing 2 to 24 carbon atoms,
aryl group containing 6 to 24 carbon atons, and

gL B SRILE 1 D0 9y AR bRl O, These

tﬁomﬂmhalétsﬁryéamhenaUMylEnemgtbubbeDHYéammnglumrto 4
dth

Ilkeﬂ%ﬂ |ncFgﬁhgnetrﬁgeﬂ¥ksaeyl?ﬁﬁ%#ggﬁo anhe °

t@ﬂéﬁhwﬁgt@ﬁéﬁéﬁﬂm§§lumetﬁyﬂéﬁ€Yéh9n5YéﬁVm@ﬁéu%re

t&ﬁ%ﬁ%?&ﬁ@pt?&émﬁbﬁﬁﬁﬁ@bt¥1ﬁut9186t Asm&BRTIR] C
i represented by the
fentioned salts

G@nmmmsmﬂgmtdﬁtfmné(mmmg;uﬂﬂwgonso(égkyl)q&ﬁm;&ndontalnlng 1

e SEFRS e S oA Eastron Shevge FRetaiRys T to

24 Eérb@P Fepmanmet hyl ammoni um  t et raet hyl anmoni um

tetraniﬁetﬁyldio&@ggamm@ﬂﬁaﬂju@1eﬁﬁ§1&u&étylammoﬂ&um,,,-
NN UM

dﬂ@@ﬁ&ﬁi%}DSHﬁﬁAP@ngl§§§L%gﬁ %?h %%gg}uh1

(MetAﬁﬁbhyhﬁn@@ﬂi¢mm éﬂmbﬁiﬁindldﬁﬁ al(k) gmmupluuntalnlng 1

o7 GIRSORELS! 00t eS, BLAVL A URS, EQTb r&%m]mﬁ to

arbor at'Gis an one carbon gr al ni'ng
2docaziopapbonsat ons 35 Trlnethylheptylannnnlum
tri meybyhOCt ¥ 8APDDLMID L P, L&t Ewd&@@ 1 RO W)

trimeth Idodec%lannonlunl tr| % itearylannonlum
meLPe PR Y hERRS éﬁﬂﬁﬁwaﬂfumtr?% exykSrmmoni um
Eniamhyhmahybanmeﬁsuﬂbnthihﬁh@yhﬁt@ayalagn@neugroup :
trieth | a but yl he 4o
trlbu{¥| ongﬂg ggln%r%hex%l% af@%%nnoﬁ%ﬂn1 and
[hﬁérDKkethYerAmﬁthybﬁmmaniQMS conprising two al kyl

‘h23989§e€891@kﬂéﬂﬂyiamﬁ@n@uﬁarﬁg@r@QQﬂﬁoﬁﬁﬁtfﬂﬁethyl

dr ocar bon groups contalnin

'7ammonlum, hydroxypropyltrlethylammonlum,
- hydroxyethyldimethylethylammonium,

hydroxyethyldimethyloctylammonium, efc 1:
(ii) catiomns contalnlng two oxyalkylene groups

'[dlhydroxyethyldlmethylammonlum,

dlhydroxyethyldlethylammonlum,

. dihydroxypropyldimethylammonium,

o dihydroxypropyldiethylammonium,

30

.35

 dihydroxyethylmethylethylammonium,

dihydroxyethylmethyloctylammonium,

'bis(2—hydroxyethoxyethyl) octylammonium, etc.];

(iii) cations contalnlng three oxyalkylene groups

- {trlhydroxyethylmethylammonlum, ,
'trlhydroxyethylethylammonlum, trlhydroxyethylbutylammonlum,
_trlhydroxypropylmethylammonlum, :
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24 carbon atons 10 Di net hyl di octyl ammoni um

di et hyl di octyl ammoni um  di net hyl di benzyl anmoni um and
the like. (4) Ammoni um cations conprising one alkyl
group containing 1 to 6 carbon atons and three

hydr ocar bon groups containing 7 to 24 carbon atons
15. Methyltrioctylammoni um &f hyltrioctyl ammoni um

nmet hyl octyl di benzyl anmoni um and the like. (5)
AnnDnlun1cat|ons cont ai ni ng an oxyal kyl ene group (i)

s cont ai ne oxy kyl_en
g%gg§gpﬁﬁpyﬁlﬁg¥§ ﬁm t% gygrg%gethyloctylammonlum,
ehydroxyethyltrlethylannnnlun1 hydroxypropyltr|nethyl

ammnhgemrh&?@{gmgag %EE%GMM aPMDAL BV be mentionedalkali

hydr-oxyet di nmet ["ammoni’um
Hﬁﬁeﬂo%yeeﬁeeéeﬁetﬁ9¢6é9V1eﬁﬁéﬁ#aﬁereﬁed}um(hvereé%@%ns
peeeeeuemnﬁyem@xeeealbxbeme gaeemineZEarth metal hydroxides

%dlh dro§&%ﬁ9¥&gé?E§E Iannonf ydrox1de, barium hydrox1de,

'edmhydrem¢pthpyﬂdkeethylannonium

Jdi hydg .
d|hydrgxye £?%&B§?$ythylam%ﬁgﬁﬁayggnmntlonedalkallmeta
Séﬂﬁ?d*@QQEWMVFﬁ%KﬁyﬂEbtypaﬁﬁﬁﬁumn$arbonate, etc.), alkaline

Birgh2mBydn oxyetBoxyat BY i ee&wbaaﬁenlmagnee@ub cérbbﬁate,

trlhyﬁsm@gﬁﬁq&pﬁi@éamﬂumumheremaybenmntlonedalkallmetal

l%%yg%gé%g%g%vﬁﬁ%%%gﬁyggeﬁﬁ%%]§§§1m1pyrophosphate, sodium

_ tﬁppﬁﬁ@pbgyph@ﬁypéyﬁypgﬁﬁﬁhﬁgﬁpolyphosphate, etc.), alkaline

eb&tBYQbQéXe%BXkQCttb@&ﬂﬁﬁlB opBbSphat8s hAgnaBiah

Xi d . there ntlo ed al kal i -
PRYGPORFaEa" £ Pl iR S ol R RpaLyPRoSonate,
qh&siumwthyﬁbmypﬁesphhte) bakkahlnE1palyphquhhte, etc. )

Eﬁd%ﬁé'ﬁgﬁ (cal ci.um hydr oxi de, . magnesi um hydr oxi de,
arium rOX|de - etc.), and the |ike. ‘ '
Asthe51llcates(c5) theremaybenmntlonedalkallmetal

selts (sodium silicate, pota551um silicate, etc. ),ralkallne'-
earthhetalsalts(calc1umsxllcate,magnes;um5111cate,bar1um _
silicate, etc.), and the llke _

. As ‘the alkanolamlnes (C7) there may be mentloned

’ monoethanolamlne, diethanolamine, trlethanolamlne,
‘N-methyldiethanolamine, N, N-dimethylethanolamine and an EO

adduct of ethylenedlamlne (addition number of moies 1 to 7)),
and the like. I ' | o
Among the alkali components (C), in view ef the Cleaning
propertles, preferred are crganic alkali {Cl) represented by'
the general formula (17} and metal hydrox1des (C2), and more

‘preferred are (Cl)‘51nce there is no pOSSlblllty that alkali

metals or alkaline earth metals remain after-cl_eahing.‘ Inview

of the cleaning properties,'rinsing'ability, and the like,

preferred'are‘(l}'tetraalkylammonium_cations; (2) ammonium

cations comprising three alkyl groups comprisingrlter-carbon-
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As the carbonates (C3), there maybe nentioned al kal
netal salts (sodium carbonate, potassium carbonate,
etc.), -alkaline 10 earth nmetal salts (cal cium

car bonat e, magnesi um carbonate, barium carbonate,
etc.), and the like. As the phosphates (C4) , there
may be nentioned al kali nmetaksg salts (sodium

pyr ophosphat e, potassi um pyrophosphate, sodi um

tri pol yphosphate, potassiumtripol yphosphate, etc.

Al Lpa on]e5h§&]&59a Lal zgﬁ.lr;} éoﬁEQkﬁ%ﬂ?&p% %heéfxgkl% Gtoms,

nagne3|un1pyr osp unpyr ophosphat e

i gaweﬁa@pﬁageomne@%@wg iV Ry hdspRaERS dtaiming 1

td ipelaypesahate, agliCtvo h?@ﬂoéﬁﬁbehkﬁroﬁﬁét&Bhtalnlng 7 to
e nenti.oned al kal

- e P S TR i g Ao e e S Pk a5 1 B e alkyl

gﬁduﬁca@taemiﬁ@lﬂaiabaﬁﬁdmat@mﬁawmnhméehgﬁEQcarbongroups

- dBNRSTYY S1J 6318 A Lt ;géfgﬁgreg%%hb%@mﬁ

. he af kanol am Res ‘ .
nrattiicoded L orederasel ami rﬁé  dreshapot Eeired is a hydrOdee

dﬂﬂdﬂﬂﬁ“ﬁgﬁﬁﬂd&emé%iamethylammonlum cations or
3@_thanolan1ne N°N- di net hyl et hanol am ne and g
I‘H\Onét%l NS W& igadio gseopt these.

rml es Whehot®}, alBkadli tdempdikentAnrg arkeusklal in view of the

' cﬁ%%%%%gééaé&)tlegaﬁd% j;y%e‘%&g eca})rH tgf 3%‘? glggaelght

or gani € represen
Jtawergéﬁemllyf%rlnﬁbalQ:lm)orennrﬁ'éeaabhyd}o&tde%, pezficularly

e'F&'bepbeﬁEae%eg ap8s k&l %nstl'?&ewé €45 R detergent of
ossibility that alkali metals or alkaline earth

HE SEETailR Ve el eaning. In view of the cleaning

§ pr opeMbiresyetl, NBhagiaht tgdryt o@&hehpréskﬁt J.rptF@ftQ:rdred:an be

(1 ram Jm. ca ) yammn
b e R ATt T P T RN B g o noms

? t@O@@r ﬁonmSA irmtwiresy afdhandlbydrajell bun agr bbp time of using,
aSONERL NiiRG, 7 E@f@frééﬁgofléﬁﬂﬂsnmn&ﬁ%ré%@@?%&HEQ?EbQGElon o

corrprl S n tV\/O al y groups cont al_ni ng carbon
“at oms TR hel #ydrEradt B g ips @%ﬁ?%\g%ﬁlﬁgm?tq & sgjution,
ther deft ealyons, o&n@h(e4br%mlﬁl limvem:u@ﬁSmegnabhsemg ene '

%lgfagngéﬁgg té%'g%hQQﬁﬁ%ﬁﬁgeﬁﬁégg En@Hanq%h%rwater,"

. viere peckespett.are (1) and (2),

Among the water soluble organic solvents (D), in view of -

'the cleaning propertles and the like, glycols and glycol ethers

arepreferred,andethyleneglycols.ethyleneglycolnmnomethyl

uethers,‘diethylene-glycols, and propylene.glycols are more

' preferred

B When these water- soluble organic solvents (D) are used,
the blendlng 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 waterris used, the blending amount therecf is
preferably 10 to 90, more preferably 20 to 85, particulefly-

- preferably 30 to 80 based on the weight of the detergent of the
.35

invention. _Additionelly} when the detergent effthe'present
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particularly preferred is (1), nost preferred is a
-hydroxi de anionic salt of tetranethyl amoni um cations
or tetraethyl ammoni um cations, or conbi national use of

" these. 10 Wen the al kali conponents (C) are used, in

view of the cleaning properties and the Iike, the
content of (C) (%by weight)sgis preferably 0.1 to 10,
‘nore preferably 0.3 to 8, part|cularly preferably
0.5 to 5, based on the vva ght of the detergent of the
esent inventi,on. Mor egv t he det ent .of .the . _
BN Foaheion UaRehe THSEORRCS b (T JePiFal 1450 salt
A )sunf dagant ack dhesoovehedonntdAnong adivbise doopoesnd (AL)

A S bR T Bt T Lo,

Aol wdar, ash isddi-ti on, when nmking the detergent into

~a sol l‘i‘kﬂeoeoncggtt:ﬁﬁlgﬁtcgfgiﬁ% Kf1 & harph eseaf o NN ) @.Eh the
‘may contain the above- nentl ed waf er-so uble g§%
- dsediye\}‘%ﬁfﬂnt(%j%%%%ﬁpé Latey A D Qurpose'

b/vlatt s S dfd reaQryg @it ts @l \Danttsb D), vieighitew of t he
¢ eanlwl%%?g{}%) Wattle%s s%rigl t an d(hgﬁﬁc @&i%%ln]%s gi?) gh)ﬁcv%ter are

et hers are preferred,

| Ustesyl @i glajobit rr@rt@@eh%ﬂwe@tme(@ adldeﬁﬂlﬁstlee*né (§) ywaksr)

ML DHRRY i 8NeRe AYEO Sordt & r%fe@a%fl%rE@ﬂBOW@@d/ﬁ@S;emore o
. vvat er - solyubl e or ganl C soI ven ar.e

(H tefO( B @%W% Y)p*{%fueptf%le%%@f 60 §g70/30

‘]IrD VJ.%QI 9@, ther elpaeiryablypdPties8hor pauttictllear lapnd grease,
'J)rcft?fbeﬁt)kdr()to 70 based on the weight of the _ -

the present - invention. Wen water is

- used, Rur¢hirewdiengrabpbrtrikeréobhpds. pEeflerabiy LG 8. 000_’ '
_\%Qeﬂ@semgﬂfq;@%@@e}ﬂ 20 thQ ééte?@éht%‘f %ﬁlerreF’éé{@&ﬁbleﬁtlon '

15

to 80 based on the wei the detergent  of

' _135 Tigremt &FevaIdiitidmaY %ﬁ%lﬁél dt &1§eRt-nE etlﬁsmc '

r@ﬁﬁfﬁnt@to wAY eRtrealen H&EMSnmmﬁ:a.n@DSdtqlar 48e pfrovided,

thcft'}fu g(llzed salt -~ (ABl) or (AB2) are dissociat ed '
¢i'di ¢ conmpound (Al) and conpound (B) -,

.t he paélsypet vhpdy ianl cognpbsind (:B)theﬂfe\mﬂﬁrbe wﬁw@@r (E1)

Slgz ?Jﬁ-ﬁ%y%ﬁﬁ%e Rl oA - of ltﬁl%ﬂé‘ll t +CAREEh31dh @k hane,
[ n

trlmethylolpropane, pentaerythritol, etc ;) (E2) dehydrated -

condensates of (E1) (_dlglycerln, triglycerin, tetraglycerin,

-p"entaglycerin, etc.); (E3) sugars [(E3-1) monosaccharides

- {pentose (ér,abiriose, xylose, ribose, xylulose, ribulose, ete.) ;

hexoses '(glucose, mannose, galacto‘se, fructose, sorbose,.
tagatose',- etc.), heptoses (Sedoheptulose, etc.), etc.}, (E3-2)
disaccharides {trehalose, ‘saccharose, maltose, . cellobiose,

~ gentiobiose, lactose, ete._}, (E3-3) trisaccharides {raffinose,

maltotriose, etc.), 'etc‘. 17 (E4) polysaccharides comprising the
above'monorsaccharides and derivatives thereof {e.g. cellulose

" compounds (methyl cellulose, ethyl cellulose, hydroxyethyl

ceilulose, ethylhydroxyethyl cellulose, hydroxypropyl .
cellulose, saponlflcatlon products of these, etc.) }, gelatin,

~ starch, dextrln, chitin, chitosan, etc 1; (ESl) sugar alcchols

.(arabito_l',_ ,ad-onitol,. xylitol, sorbitol, mannitol, dulcitol,
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detergent can be appropriately adjusted according to
the purpose, but is preferably about 0.01 to 20%
wei ght. Wen the water-sol ubl e organic solvents (D)
and water are wused, the weight ratio between (D) and
water {(D)/water} 10 contained in the detergent is
preferably 20/80 to 90/10, mpge preferably30/70 to
80/ 20, particularly preferably 4 0/ 6 0 to 70/30 in
view of the cleaning properties for particles and

rease the || .. Fur.t.hernor y rl,c
gl C hoﬁ%6?grlh%3?41ég@§ o(g%o@%@lvggén‘%%g Egé novolac
rggdeg (Mvt He 0t bpgil, ©F0} H@fmr@enpvpha@ntqmoh povolac,

e‘t'ceW :O{E DS eﬁ&ﬂlﬁﬂ%dl%t Al E@@%@ﬁégwc{k&iﬁaawqp containing
el ectric nents to which W T

PRUGTF a1 47 Gy DAOAES TP QRBY ) REoLKE iyt yANAaLs adkylic
p@ﬂ@@l‘h@ $p6Eifhycﬁh@j’cheﬂﬂy1 bengEm) dorelafd) Ja cdBolymerization

.p?lpld Lé}/ggggr{%lg}n/% C?I?:hn'%%wl > %%}%fgrh tnh yacrylate and other

Vpenftlaiecplycomearx agltc.at.cety, ](,Ea)kﬂbmelrcauehe (canbensattass 2 to

49f aaéhbtgd' Q&é{EEIéH'nﬁI%QJ:y&P%@leéei naghye@hicd) of these,
pent ag Xcerln etc. (E3) sugars

ke dedn ittt /( A inTds é‘YSEXHl@sélFF’Bééé (E} may .
béyLlhsé@a@the?L&lo;taoew m)ore25f hexoseay( useaan ABRPOGEtion.
gal acl o ruct os sor bpse t.a to

et AR LR ot PR a1 SRR O i hew of having
hdgha@ctlaémcmkesas{ltmeﬂméwentleaeﬂfams@,rerfwlrtmsieare (E1), (E2},

tr| sacchari des raffinose ifose, etc

| , (ggl | 9HH°§§5 ?EEOPkB%erEaCE?% Er}m, ( Egs:é}laross]a and
.SPER} tpdlysacchari des conpri sing the 30 above

rmnosvm@ﬂam@l@%l ddard vatlownes st WEEE‘@fe{L%eQi, the blending |

oI B RS T D L 050 S Mo e pegsprabLy

- 2ced | Ut oparthiydidexypr ppylfereblllyuBose,? apedi i datd erright of

tosan sugar al cohols 35

tﬂﬁoggttﬁggflttQ?Sﬁheeiﬁvzangéggel atin, = starch, dextrin,
(ar akfﬂ@@?ov%\ﬁonﬂﬂ%lpoky]w bic abepheds, (Franerhapit

‘pagtgbh@hrlﬁxﬁﬁam (ERa1t EbsrBhepal ﬁréééﬂ&&h%&@ect when

: t 000 t 100, 000
BEkeRbt RIPOTaLe ChEsFEREVENACOE bhe, pEoSrRs) tnventisn
cpotyphéngl she (55993101 lempoyeindx \(IC ) gendpegont ai Minsnghis case,

tHS'H{@‘x{&AMmo%nQ:OBft Pt 090: 0000 dpelyvioyli alaohd! 8¢ (o)

and water (% by weight) is preferably 0.1 to 50, more preferably

0.5to 40, particularlypreferably 1 to 35inviewof 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 29 to 80, particularly |

'preferably 30 to 75 in view of preventlng metal corrosion, and -

the like. : .
The detergent of the present invention contains at léés_t

one surfactant bf the invention, and a cénventional dispersant
: and/or a surfactant other than the surfactant of the present

- , invention may be used in combination wn.thln the range that the

effect of the present invention is not adversely affected.
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5-pol yol s {pol yhydroxyethyl (meth)acrylate, a

copol yneri zation product obtainable from

hydr oxyet hyl (net h) acryl ate and other vinyl nonomer,
etc.}, etc.], alkylene oxide (carbon atons 2 to 4)
adducts (addition nunber of noles 1 to 7 noles) of
these, and the like. In addgfion, t he pol yhydric

al cohols (E) may 10 be used alone, or two or nore of
them may be used in conbination. Anong these

| yhyd | cohol
Cor Y o8PaPasT UG EF SO P40 i ST P aT e (B TP TS5, there

e A8t {EHYd anmion i prefarredabrel ghimeskht s Jaddvkahydemnine,

cgﬁeg:qyslfé%{ ?){e}ﬁgl :Le5c %%%1&1@6 %ctlcyhy%lgdc k%%%ql El gxg) salts
mrefee:mmdlaknlm saltﬁnreé:qor)epér@b@ yolzfmﬁéswk exempllfled
a?}ﬁ)rvt deﬁoﬁy%ﬂh%fﬁrd%@l (1 dr® xk Hasad @llh'l%s\éﬁl ghtiehized

er gent I nvéntion. Mreover 11lul
qsoh lyHpdel ¢ nEPEBKERS thE) ExhiBLPS20 %@E%ﬁ(ﬁ%ﬁﬂ%} cellulose,
FLentcaetiehi cod fg@%lrogumr emm:mm cafif,eal gihen aditbpalt,

' are added tQ the deter pr t -inv [
_ %ﬁé‘.‘ le K aelt JH%C]:) a“alscg)rlll lsn %%'hd%ﬂsed
_ pdmhortﬂteabllelﬁdl gtanbgﬁphgtl(:@c;;@} aqywhcgﬁgneete, etc Ve

th%t \;%sgqg)h%ftl(cc)ac,l m)re fﬂo@ H&ﬁ.‘ ) allfkyl ether

pre er abl

‘Eﬁﬁmfmlﬂ Pgigh eFéFéBP}YTth@t@SlPﬁe\)n %%xs% *%%er P(Plospho?—” e

£dieBNidit . 1Nr opekthessand theski kandAddit &dmal ly, the

?Lfgf'%ngﬁﬁggtﬁ %bjpé]ﬁ%l rE/ bé/rls F;%g Zera %%g%ﬁé’gag{b%nt of |

s meﬁerabhySZ((% by w80, gtygar a.smneeﬁelrgablm ef epablop B@based

-oﬁﬁ &153 .‘ﬂ%vdﬂ'é’ dt@{ee éror@gar{@tﬁ G riQSiAbicand 30

et er gent the present inventio .
cont aifss SHFfﬁéﬁéﬂtSo‘h%h%ﬁr?%? dfﬁ’(e SHIERE ARV eRt i presen

. ﬁﬁfiarﬁ:l(?cﬁﬂV&@% L@ n Airsier §ﬁmbn1cal’dﬂtﬂforﬁcsmnf faﬁphabérlc one,

ot her th rfactant, of th ent

pBLY Bael‘ﬁf YRS W n e Fgﬁaggfgﬁ %LLE?%OMOMC

' o’iS afifeecic cfutfreectmrdsent i nvention is not adversely

af f eCh%dthé%oré%rﬁ%eg%mc@éﬁeg' Ehdile hDY RORYERLbRBAlether

di sper sant e nmenti oned anmoni um Sﬁ f
ane/Farf ackants SP@FP@&E{%%&hﬁﬁéer TR M hKt #klv1 sther type,
ddd eliyl1amiReetBbe. § yoddbrad kKareitad rgpsaktsfactants such as

alkylester type and sorbitan alkylester type ones; condensatlon
type surfactants with an amine such as polyoxyalkylenealkyl

amine; condensation type surfactants with an amide such as -
polyoxyalkylenealkyl amide; pluronic or tetronlc type

_surfactants prepared by a random or block condensatlon of
polyoxyethylene and.polyoxypropylene, polyethylenelmlne type
'surfactants, and the like.

As theanionic surfactants, there may be mentloned sulfonic

: _acid surfactants, sulfate surfactants, phosphate surfactants,

fatt’y acid surfactants, polycarboxylic acid surfactants,_ and
the like. ' '
As the cationic surfactants, there may be mentloned amine

surfactants .and quaternary ammonium salt surfactants.
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(triethanolam ne salts, etc.) of the polyners (A2)
exenplified 5 above; pol ysacchari des (hydroxyet hyl
cellul ose, cationized cellulose, hydroxynethyl
cel l ul ose, hydroxypropyl cellul ose, guar gum
cationi zed guar gum xanthan gum alginic acid salt,
cationi zed starch, etc.), pejgyvinyl al cohols,
condensed phosphoric acids (netaphosphoric acid,
pyr ophosphate, etc.), 10 phosphates {phytic acid,

O (POl BYSANFLG) s N, OIS L ynoaanine
aetd. 3urfactames, ofethbse, snﬁﬁa@ﬁentweanw e t s

d'SPQﬁ§@HWEh§y' sﬁ%@gcthﬁ%sbhgﬁdu@@dﬁﬁﬂﬂﬂbl@hdlh@eaﬁount of
di spersants

i s preferabl 0 to
EhRSeEUTES e MR- GR | O HEFEEERNLY ot tna Co 18 pased
ohnﬂﬁétWQDghéﬁoﬁUtﬁ@C@@ﬁéﬁthhebfthﬁ@ threesuidmct ant  of

L PRSSEI qd et one A HrdlANOhGendbA fno or more

cat i oh? ct c one a mxture o
oﬂngrbeddseﬂveandapreﬁblveddané,n@h?bﬁtengo@g%%?on¢%rr°510n
HEME%?N%% §§%€§té£le BQEE@E&E?Zﬁ?éﬁgl a&é§oa1¥1h1€d§rea@f@xyt,

e men type surfac s.such-as a

. ‘r@dﬁgv_ngy@@en’g; k@ﬂ:@” Wa%thﬁéraq w1fgﬂ.ax gpﬁyﬁiﬁﬁ% that the-

10

e?FE@F &Yp@h@nﬁﬁes@%teingﬁﬁelsnrﬁafhﬁﬂtSdSthehg affected.
a ester type and sorbita yl est er
conde%%a??%ﬂyg%ﬁp%xﬁ%? %%t%ﬁtgﬂmn?%éﬁ%xﬁégﬁg suc re Jay be

_' méﬁtyenyalhyEHGEahkyhOQSdantﬂe{ZGéndenEabﬂbﬁlP99@01r

Y OX alky

g E%% anys W L1 P@Hbge §uﬁhd§ﬁethyl 6-t-butylphenol, =
pol ylerneal pt uroni ¢’ or teironlc t
cburt acemhne prREpRKEHDYSa (RARASHFALIbPBERY LORURRS AFFOR 25 -

rmBBoo@Q?X@EﬁﬁEHyhﬁﬁﬁnénﬁnﬁohMﬁ&MQhQEMhphenylamlne,

eneim ne t sur f cLants | )

a8 HEcahn ey b as R s PP Ao Rere Ha 08t ghlkeni 20 ana

4$uPﬂampéntgmddphenyaamanES ps&whékglgmphagyéamgnes such as_
0sS t

t%g,r pug kEsTph PhAgianife Ahd tat%tg%h@x§§!ﬁiﬁﬁreﬁ9§§mlﬁg,the

neahtbﬁﬂemsuﬁsaepahtes ﬂh@ﬁ@hﬁﬁylﬁ@lﬁénﬁPgned ani ne - 35

pﬁ%ﬁ@@C&aﬁbihﬁﬂglﬁﬂ@her@Qky}@mﬂppiwmtembbuﬁ@sﬁ§QEanthlaz1ne,
58 “As the surf ?ctan % the 18%&?8
Pﬁ@ﬁﬁ?éﬁgaréﬁP 5 FG S actaney. Bé?gl Sufr &fants

b&@dBLBetbrkebutyl ~4- hydroxybenzyl)sulflde, etc.};

phosphoric antioxidants {bis (2,4~ di-t- butylphenyl)_

pentaerythrltoldlphosphlte, phenyldl1sodecylphosphlte,

diphenyldiisooctylphosphite, triphenylphosphite}, etc.; and-

the like. =
These may be used in combination of one or two or more.

Speeles. Whentheseantlox1dantsareused theblendlngamount‘

of -these (% by welght) is preferably 0.001 to 10 based on the

welght of the detergent of the invention. |
As specific examples of the chelating agent there mayr

- be nentioned amlnopolycarboxyllc acid salts
{ethylenediaminetetraacetate (EDTA) ,

'_hydroxyethylethylenedlamlnetrlacetate (HEDTA) ,
‘dlhydroxyethylethylenedlamlnetetraacetate {DHEDDA) , nltrllo,j
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When these surfactants are used, the bl endi ng anount

of these surfactants ( % by weight) is preferably
0.0001 to I 0 based 5 on the weight of the detergent

of the invention. To the detergent of the present

i nventi.on, one or nore other additives (an
anti oxi dant, chel ating agent, corrosion inhibitor, pH
adj uster, buffering agent, gPoan1ng agent, redu0|ng
agent, etc.). may be added within the range that the 10
ef fect of the gresent i nventi.on i s not adversely

W faeglat e (WERspdyrPevekanprad neripre tafhe; %%Dé‘s\mﬁ -alanine -
dief & a @y DHarEil iaeneddphesek tant n@xh@agl gcine diacetate,

S 6%99@%%5% O Sy daorStile, SIBOR succinate,
chirtt i chgenit sy aroyoiat &y all ph emsh i aves, syioke asatks etc. ) ;

rgq)&%}ﬁ #% &ﬁm nes&sﬁiﬁo’g@@@&%éjl p@gp}glradrg@e citrate,

Qﬂ&ﬁQQﬁEﬁﬂ)ﬁhﬁ ﬁheﬁmqéﬁp@§b@ﬁglates (pyromellitic acid salt,
H’exﬂzc;c& Phenyl-an mt,pewablgs)éh%ﬂlaewﬁﬁea%%xylate, )

‘SuUcC tetrab t en am._ne an
& rah e %ﬁ%ﬁ%}?@ﬂﬁ% L i ol G opnate,

ceanaphiytian aey M@mmﬂwxmmmhydm Aesrtetcic Jicid
e -
R PR AU R sy ot e e

ri&acﬁate%meﬁﬁnyﬂé¥§£§c gicbc@?h%kgﬁ%@ﬂ&polymers
hqQsphite i i sodecyl phaosphite

G hing T P4 OB L L BRSLGARTNGT pRERYT phoCRA REp e acid

, c&ilcﬂalyrﬁkd, Hr d st e v ylhias eadiay ﬂaﬂp&aﬂ, |pb]c3mmjcn@tm@j’es .
: g{%n?%xcfn a%t%ﬁjoa‘?% u@érg(l scﬁec% rlglﬁrmuntetc f) “t I?é)lé’valent

C(a’;awmcgh@}dp@lwmeﬁféraam gomlmqrﬁ dredybasedndrrarivd ymers

fo%@m‘&@ﬂo?r@rsogukﬂeagexﬁﬂ&ﬂ‘tacqfd t he JRYER LeRg ABumaric acid,

speci fi¢c. .exa es of the chelatin ent tﬁer ma
AR oAt A r A R ORAG Aty G e Setd ayspart:-c
daitchydrenegivtranniet eddiancetdlyw(HIA)acid polymers, : '

xyet thy diam netyr Bcst ate EDTA)
: W ré/o%/le\ty et iy agrnéehdl acrﬁelne St Hacet lﬂjtose( Dﬁfﬁ%i)n

qanhq&quﬂhyl cellulose, etc.); phosphonlc acid salts {methyl

dﬂﬁﬁﬁ%ﬂﬁﬁﬁ%JQQQdEXQEO&%ﬁ&mﬂﬂﬂgﬂg¥ﬂfﬁéﬂé$ﬁ&§££@ﬁu§§c§hsalt

_'ethylldene dlphosphonlc acid salt, ethylamlnoblsmethylene

phosphonic acid salt, ethylenediaminebismethylene phosphonlc

lecid salt, etc.}, and the like.

Inaddition[astheéesalts(theremayben@ntionedalkali

metal(lithiumtsodium{potassium,etc.)salts,ammdniumsalts}

-alkanolamine(monoethanolamine,triethanolamine,etc.)salts,

and the llke
These may be used in comblnatlon of one or two or more.

species. When these chelatlng agents are used, the blendlng

eamount thereof (% by weight) is preferably 0.0001 to 10 based

on the welght of the detergent of the invention.
~ As speglflc_examples of the corrosion inhibitor, there

may be mentioned nitrogen-containing organic -corrosion
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car X Ic acid

di acetate, aspartic acid diacetate, nethylglycine
di acetate, im nodisuccinate, serine diacetate,
hydr oxyi m nodi succi nate, 4t di hydroxyet hyl gl yci ne

7 salt, aspartate, glutamate, etc.}; 5 hydroxy

car boxyl ates (hydroxy acetate, tartrate, citrate,
glucorate, etc.); cyclocarboxyl ates (pyronellitic acid
salt, benzopolycarboxylic acid salt, cycl opentane
tetracarboxylate, etc.); ether carboxylates

J.(l’l% %%Xc%:/ge%g hasé}art rzocpta}laz&fr b%S)iP{Dno a%XXe l‘rI) Chzo%trlatzole

oxy I'Su tar arl c suécinate

.lltaawmla: mm®m|M@ @Ircta)lnmmé?r tccéﬂo@awb@me@toms,

t) pol yners acry I ¢ polyners
bara@hAn deHida s ihay dshat SEFRen group

dﬁf‘c\dﬂrﬁrﬂ;clzdtﬂai@lc%r%@rﬂatﬁﬁﬁw ¥HRI2 -t B ddthiazole;

3343%595 %qy&pﬁ%¥§f§g€%&;}%§?s&5{1 %nenksg:%ﬁ,saqeé%?f dodecenyl -

c?acicﬁéje{xhi’ éic\fﬁ?ha@{ﬁl RParSLardon 8r88BOntaining

' aumdand|anﬂﬂu(nmﬂ@dﬁﬂenyﬂﬁunnmﬂgunanhﬂ@xﬂ@ananﬁ and

e\f{ﬁrs%c& gﬁﬂ‘%{ St ﬂ:%[ enea%] %253%1% dé% @Hh%drlc

mari c acl t et ramet car bo

aC|
O@O@@MW @Sacﬁcﬁ-blé?%hﬁtqr@deﬁﬁ’?ﬁrarﬁi}@q}tWHOOleater

nlp@ﬂﬂ@eryﬂﬁﬁPﬁdﬂ @oﬁ@did%ﬁéynﬁh@,tﬁg Qﬂkésacﬁﬂéﬁé(ﬂﬁy be usedrl

st ar eIIqu e, se, pectin, carboxynethyl
RIS i O ShoUp il il o AR et hy
d|phoﬂpbnntheaeldosabs;oanlnhlbitosBearhymseﬂmethe blending

a&%‘ﬁ%&h%@ (Elhggl d §a£gewﬁf?ene ggﬂg Egﬁ?%fgg@cfﬁsgcﬁﬂ qO based

eth M nobi s

. oay Wﬂeemgém @ébutéﬁr@etd%ﬂ@m@r%@fpmm dromnddiont -sal t
; et (of }Asaﬁﬁetcﬁ%l'c' k@anbleaddist itOR, p@lsa‘iilﬂ@l%%e%a| tSere may be

ST R ) e S U D HYETOSIOE L 2B MR hLL 2cid

a@mﬂmb’ethamﬂldaandealkarnce]tmmésamma a@imbnbeialahs,l amiite and
tn:q%tlh'alﬁ%l %%lyées%n@%at&%\xﬁ%%qt%ri E’xﬁ %%t ISQl%ho o@tﬁ\monla

ecl es atlng ag e .
Tapéeu%atatlnénlgl @ﬁbshgntaﬁé@m nohemp@mt%@ysw gﬁﬁ )a metal -

:Lloi Qf:Sf]@f@PéJ}’r&ﬂ 0QQk thestOmhased Uy tlﬂecéﬁﬁbﬂxlﬂ&ti)cfan of one

- detergent of the invention, As specific exanples
-'OEf%l'“

25

- 30

.35

Re °¢ol'P5Si SREFAREbi tor, there 35 may be nentioned
ni.t r.o@hancﬁhbabangadﬂganieﬁscalrbomseﬂ,Gﬁhe blending amount

thereof (% by weight) is preferably 0.001 to 10 based on the

-"weilght of the detergent of the.invention.
As specificexamples of the buffering agent, organicacids . '
or 1norgan3.c acids having a buffering function- and/or salts of

these can be used. As the organic acids, there may be mentioned

] acetic ac:Ld, formlc ac1d, gluconic acid, glycolicacid, tartaric
- acid, fumaric acid, levullnlc acid, valeric ac1d maleic acid,
mandelic ac1d, 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
_mentio‘n'ed ammonium salts and alkanol amine salts such as

'triethanolamine salt. These may be used in combination of one

or two’ Or more spec1es
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inhibitors such as benzotriazole, tolyltriazole,

benzotri azole having a hydrocarbon group containing 2

to 10 carbon atoms, benzoi m dazole, im dazole having

a hydrocarbon group containing 2 to 20 carbon atons,

t hi azol e having a hydrocarbon group 5 containing 2 to

20 carbon atons, and 2-nercaptobenzothi azole; al kyl

or al kenyl succinic acids su h_as a half ester of

dodecenyl - succinic acid, octadecenyl succinic

anhydri de and dodecenylsu00|n|c acid amde; partia

‘est er ¥hef ot yhpdifer iadcenenss auehuagds dhsi bgﬁndln@r amount

HRNQRI e &y atygﬁf; risngﬁe%eaabfy oLO pentcesEYeAIdit Bhe weight
nonool eat e;” and hese may be used in _

Q:foﬁ%ﬁenéjtqt&%f%‘ntor?ef S GG Y e speci es. Wien these
corroeeoepeﬁhfhbteksmpnesusedtheheeb¢&mmm@mﬁgennmnﬁhane may

h (.% b gh
k{%gnae%l eydOfSJtlh t‘%“ St &f ge%t n%b eeq}t%\l/e[ |onna%§e%§e(ms
EpdE ifnin g xddEme Wy 1ofl MilvensH ddjusstasrilideace mRyl edher

S lechned éEdqeraaOJ (fa%qfsﬁ%r&% hygpaieoniigeaci d,

furic acid

nitric acid and al kangl anj nes s
as noH&ePhEpeFe é}ﬁfﬁ)éxw agenks %psgﬁ' nfaﬂandlng amount

' _ﬁ@ﬁcﬁq|/ub|yewéﬂ'lght$ $ECbréSeﬁﬂtﬂD9l a 00Tbose 1 based on the

- l_ con nlzﬁ% béefng?%tla_x(#q%h WYL eis such as e met al

ese nay e TUsed in
Conbl mtt:mmreﬁuomeg agentwot e renpy hgapteemeson%enlfhéeéalts

@*%&é@i?ﬁéu%?t S%Q’moh*l%n@é&ﬂﬁiw ageunt thtlB%ﬁ@%t(a% (e.q.

g@é erably 0.001 to 10 based t he
st ighn € 0$%efﬁ*é?eﬁ5*@ﬁﬂlb‘fﬂttlﬁé7%%rﬁ%fo% Czls A%dehydes (e.g.

. fiﬁ@%’lﬁéhﬁ?@@b@@a@ﬁehb@eb@ﬁ@” )"@hb%@ﬁﬁlbmsr gafi€ing agents
) 1 As 0 a ourgrerin ct
- %Tcﬂ' ortrslﬁ t2g ‘%ﬁgﬂ% e%%‘y a qt?éc’ © AT gar%h%nr}l C' or¥inic

wclusing bgeetraye be. rf@rmnmedldac@tahca@Cdd forp¢Enic acid,

-:g&aéicétfﬁo aﬁﬁevu d§%M€§fi&a@gwip§fﬁéfﬁé81da€hgrlcac1d,.

umar1 c acl inic acid, valeric acid, mal ei ¢

lad@amghamdeiane eishl e G del ¢ ﬁéCOAQlFﬁél|ddeS§’§’|ﬁ‘%°rblc

Raids etider,e d@i vde ventdonebsd, Orarﬁ%afmi Qike.
phospﬁgrlc aci d, .bori é acid

e fevopecRsed I8 Genifiakibnattdoe o AT o more
syuumGSJWI@hbnstaedeathdnchnanﬁgengalagesushdasthe blending
aﬂrplﬁ}éﬂ%ﬂggwfn? S@%twelﬁiﬁﬁelwrgeeyesﬁyle CORBI 08B Aed on

nore Specil es

'the welght of the detergent of the invention.

- The surface tension (25°C) dyn/cm) of the detergent of
the present 1nventlon is preferably 10 to 65, more preferably

The surface tension can be measured accordlng to the ring
method of JIS K 3362: 1998, corresponding to ISO 304.
' ‘The total content (% bywelght)ofaikalln@tals(llthlum,

‘SOdium,potassium)orelkallneearthmetals(magnesium,calc1um,
strontium, barium) in the detergent of the invention is.
fpreferably 0.0000001 £to 0.1, more_preferably 0.000001 to 0.01,

particularly preferably 0.00001 to 0.001 based on the welghtt

" of the detergent. As the detergent of the present ‘invention,

those‘containing completely no alkali metal or alkaline earth
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- EReEEM oL HRL LY EbaRR iEbhboat - HesE,

61 Wen these buffering agents are used, the bl ending
anount thereof (% by weight) is preferably 0.1 to 10
based on the weight of the detergent of the
i nvention. As specific exanpl es of the defoan ng
agent, there may 5 be nentioned silicone defoam ng
agents (defoam ng agents containing dinethylsilicone,
fluorosilicone, polyether sfficone, etc. as a
constituent) and the like. Wen these defoam ng

ents are used, the blending anmount_ thereof (%b

|a<§,ht1§e ity afrastreachbRPAol DOG £ F P it o e anaiothe like,
T AR g@bV@fI%ﬁ@e@ege%g@@bf@&r@@e |nvent|on As the '
Egdgchngt epatethogeforngéte%mg%g%bo% kaalltlem% s and
ad ddilumeulefarttd, artaiisymeukilile ketem) melthosiy| ffatre efemgle, an

g‘gsur%kgg(%’gﬁy (gfl%n%’tlk%%%m(eghod f?%cri r%:lPdm%ss spectrometry
@@ebelltﬁeﬂ@dbutem Vi ewphbdsieorns yeaadtlﬁsgﬂa@em,stm 1CP mass

s&)%cg:romtert'r%’%scﬂnrrl%@éi@e@yl phosphine, etc.), other
organjc oxal i c

¢ci ng,agent formc a '
aci d, ESC@PHE&CQ igts ph ét% REA IR | # 3&}% AEyoR are

| nadi ﬂarpytuyaﬁl@&iﬁtr@dﬂed‘; Batdit is particularly preferably

u,%eﬁ]i ;i-:tl S gegg gl(eﬂ et%cle)%l glgi, fs%éi g553§0&$ﬁg %%h%f&ctorlng '. ‘

I Ssoas I'VES

prveekisles. 0Z0 vﬁbresvelsneyteloero@e@ ing tegrisilisat ieds cofrooie

c%ﬁtpb‘ﬂ%n‘%rs rg)trce §@@I§b§%em%dd@§ﬁ‘ £OMCl g, §9§EE§nwafers,

are used endi n anount thereof (Wbby wel

CP§05r§téF§5ﬁy éubitt%gq@ %%%e%t%ﬂﬁr@tesv%ﬁtﬂﬁe%ﬁg%%ﬁ¥ panel

dd%b&;&—tg'%néuf@fa athsheélqmian&rp@t?ﬂ f}ﬁarﬁé[ﬁf AeR als@ashnd d2pDic EL,
.dyn/ ¢ of the. det.er.gen 25.t he esent i.nven

10GHE SR S S R P PR AR EAL] SRS ARG A Reui

bpartiscdaries foebprabey crEmuni4t: t e sand 4ES -t ehgong these,

50 g Secantean: ) Be ) 5oL oIS cor

ldgHienErys tBywWergRLs OF QPRL&PPnﬁi#%% eLelgrds: 30

sodi umbrpevassi HB) afr oBlikati e Bar theehalis (;ﬂagﬂesborrthe
t he etergent of _th €. oned

aXD PS men
opgehércahibs tiro30O1Ich e st i, fipartrbcahisl y:qmelfsema@ byganic

pQrQQQQés %l 99#8@&?9 < Sl MBI ghtn AQf 1ﬁ<§‘1egan1c articles
tergent etergent of the, present Tnvention,
(qlass powders abrasive gra:tns ceramlc powders metal powders,

etc ).
As the method of cleanlng electronlc materlals and
eleotronlc components using the detergent.of the present

invention, ultrasonic cleaning, shower cle'aning, spraycleaning,

- brush cleaning, dip cleanlng, dip osc:.llatlng cleanlng, 51ngle

‘wafer’ process:mg cleaning, and combination of these methods can

be used. In particular, by comblnedly using the ultrasonic
cleanlng method, the cleanlng effect can be further exhlblted
The detergent of the present 1nventlon can be optlonally

used after further dilution with water As the water to be used
J.n that occasion,. those water ex_empllfled dbove may be used,

but preferred are deionized water and- ultrapure water.-
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35 those containing conpletely no al kali netal or

al kaline earth 62 netal are preferred, and in view of
producibility and the |ike, the above ranges are
preferred. As the nethod for determ ning the al kal
nmetals and al kal i ne earth metals, a well-known

nmet hod, for exanple, an %?ﬁ]C absor pti on net hod,

| CP net hod, and | CP mass spe rometry can be used, but
in view of the analysis precision, the | CP nass

spectronmetry is preferred. The applications of the
det er §ent iR 1eKé Yi haf FBA daterawat phrtficcr af ¢5t fnvention

- 188ddd oh edeabihgidr dcs spafktd Cal @¢t ot ehetabl yls 1@lesedonic

as a dett%{,, %é k}%o]g]g%eeggkﬂ% I OC%%EJSS%ES%& r;glhe?%ent invention

-zmapeefakablglerlnb@doudﬁnm@nenngpdeWaterS@nhﬂdgapure water

ssoﬁ Sf. rf%ﬂice = e?l ptt?a.ti.b iocfom\@g?%%actgﬁlt%’f théti@kention

‘ roni ¢ devices ['at panel
idi dpltayS0uePmas. 1iquid crystal panels, plasma and

or ganirg Ehdiddoh! gmerﬁlﬂﬁer@egi@ﬁdj@n@|c>%k§hecfﬁ@serﬂptlh@*éhtlon'
l-ens, printe cui t oards, cables for

RS P b A1 fed a7 s od thE Reutralized

edrd i (ewliar by QABE¢rabéydu5£dc1mt®mOHUK»ngmsuhsthategmpound

e S W S S ER S

ment i gped tﬁ%gégtéréHgﬁté‘P(}@% %‘S@&t Gidvention is used as
fingerprints, _resins and gani ¢ . partic

- a} ﬁ@pggﬁitéawbéf-a\%%s%&@r%%eq H&F&awﬁéeﬁarﬁ%@g thereof is

Gl mespawdear o alr,asioregpaieterabdnari cpoider @,artlcularly

PR st A T 0 oo

nmele@e;tr@rlgenmgofchehecpdegemmpwwcént%h ancimrr FeAEr (A2)

- WBil8APLE %o %‘fﬁ{ (5] £3% Kb SPERYELGAHYH Blounb/dsShhe additives

cleanlng ip cl eanlng dip.oscillating cleani gg lent
g beyrae M@S%B%%E%%@fah@éﬁeﬁge% VR bP AL SR Len
ddesporehhods L@meaaﬂl@@buaaoty etrenpiat thheuhantrdy range, and

TR ooy ST B e G Na ST ey Led L oo el 19

-am?tleucg?émor@f fphrecpeesem oﬁ\@éﬂqtmimaﬁmb@n@ptﬁomqilt)he like

Q%x et &:rfalir trriﬁ{ged' b i@ Aot %o%te%eda*%ot heuwat gletal

: COI‘I’OSlOI’l

Slnce the surfactant of the present 1nventlon can lower
the zeta potentlal of partlcle surfaces effectively, readhesion

of particles to substrates in a cleaning process, which has been

a conventional subject, can be effectively prevented.

' Fu'rthérm_ore, since it sﬁbst.antially contains no ‘alkali metal,

there is no remaining alkali metal on the substrate surfaces
after cleaning, the reliability and yield of the device can be

improved.

BEST MODES FOR CARRYING OUT THE INVENTION

Hereinafter, the present invention will be described in

'f,urt‘.her detail by means of examples. However, the' pres'_ent_.
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in that occasion, those water exenplified above may be
used, 35 but preferred are deionized water

and' ultrapure water. 63 Particularly, when the
detergent of the present invention is used in

cl eani ngprocesses of electronic materials, electronic
conponents, and the |ike, thg,detergent of the present
invention [ is preferably dl?uted wi t h dei oni zed
water or ultrapure mater 5 so as to have the

, tration of t he rfactant of th nvent.i on 1 .
S s PP e Sr Qa0 Qi bl VO gtRefuise

| smmsdnled nveﬁtﬂepresenueseé laf tweri. gilitl“ U h A pei s ‘Natpresent s

SSOCI a;%gq'f L Rt ngn Sﬁllé &ﬁ%%% ‘géAde‘gfal{eat of

o thé acrdi ¢ cohp
feomeddmd (B, @ndt H@2poMpwrer C@AZ)lléﬁédcbh‘pQ&hdg( ByAfhe
WeALKEY: s@aﬁsogﬁurmeeufeaeuré/&l% wgreeter gept Olfhatth%’.s, (01)

reseng i nveniion i.s used as . a concentrate |jquid “

9 (284 WiTh ARECEM IPERP PR NGO $hep? eFach %/Wllttho M2

gb%,meﬁf&fye’ pwief € alsl a(nﬁlb@uliu,: farde Eilkadinetod, calculating
PELer ok, & 4008 ALLHONOR |ty Je0SRIS LIRS s 1o

d??a i nTnéutFaliZzin

- S@@#ﬁ@mcrl(cml) nghetolapodyietal mze)thw,t Iertdwehempamqulatlng
| b@) an@ { gﬁe $Resir8s ngnd carRenkpel et ReraddiLives to o

be. used. e surfactant of the present invention has
excel lent zeta potential lowering ability even in the
Exetilals uaaga,zand 20 thus can exhibit particularly

~excel L.ent effe;t even % €?|cat| ns_for cleaning_of
el ect F1E°cOnOneRts Tah e?h@ k& CTh tReSRERIPET © sin
“Pabge L iwkei éh dreBtohcernad-turahbyeCngead Cogpamsiigm) in a

"cﬁ'rﬁﬁﬁtb ?a?:ﬂr tastanty of t’lﬁ? oeagt@égeﬁ et 'cﬁtnaﬁanlength of

I owner - he zeta potent article surf

, 5@f?%6?F¥€F9n9r%58%%§¢dﬁ>SéﬁnﬁaP?FﬁﬁéélF%1§Eb§tﬁﬂ%@@ Cn 105‘

partbeaﬁlaﬁ REQEBSES, smmuemohaéfbeeﬁapatﬁemaﬁeéupﬂ@hlc acid

can be effectivel Leven , Furth
SRR E T hie it APy Gl hERD. al el ehifaFPLSed by Kao
Comppeationd arcémtmmgoahkae |1Q’%Baﬂ.1dm¢1tﬂeemmmmeageadually

: aatlétiafﬁﬁn 3Q abLeL d:é %ﬁ@' @@l el %né%%jé@%(%qd ¥hel fuent

devi ce_can
OEﬂRWN@hmg}FP@q NqENﬂ:f@qmge re51n was put through it again

from the above of the column. This operation was repeatedly

carrled out until the sodlum content of the eluent determined

using ICP (ICPS- 8000, manufactured by Shlmadzu .Corporation)

'became less than 1 ppm, and 100 parts of a 9% aqueous solution
of the; naphthalenesulfonic acid _fo-rmalin condensate was .

obtained.

) Next,pinto e’reactor which isfcapable of adjusting
temperatures and equipped with a stirring device, 100 parts of
the 9% aqueous solutionof the naphthalenesulfonlc acid formalin

_' condensate obtained were charged. The mixture was gradually
- added with 6.2 parts of DBU (manufactured by San—f{pro Ltd.: a

registered trademark of the company) while adjusting the

temperature at 25°C'Iand"sti'rring,l‘and stirring was continued

for 10 minutes', Then, 106 parts of the sﬁrfactant of the present
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Herei nafter, the present invention will be described

in 35 further detail by neans of exanples. However,

the present 64 invention is not |limted to these

exanpl es. Unl ess otherwise specified, "% represents

"% by weight" and "parts" represents "parts by

weight".-In addition, the differences of heat of

formation (Q) and (@) were cal cul ated by using

"CAChe 5 Worksystem 6. 01" manufactured by FUJI TSU,

LTD. That is, (d) Q) e determ ned_.b

IGEH A GOrRE m@c@uﬂé(’waﬂweom 50@;88&8&9‘5 0fi ch

Hspraaleeeisharf ondrec e diideIfd rmefiiod cocdenskati DU salt (S1)
HB,.. Al HHX HX . eqret.r

R R -

mariccciienr ealichitatding S120wed B0&Rd (Q) according to

t he above fornulas. Exanples 1 and 2 Into a colum

filled W|th a cation exchange resin "Anberlite

- Hspp2@B? (nanuf actured by Organo Corporation) in a - 15

chr onat egr a.@jmebuﬂ@e sbavicignt be dhamitaphthﬁlanemlhﬁdnic acid

.%)en o o{‘:?ﬁ? ?I|1§,a n?«aggal@q.gaf%gefmq & %ﬂggner as in Example

isol mntonactea:tralpmmmrenésghpahit@ @ftlacﬁjlfsd?rlrm |tﬁ=mperatures _
?#Sd%&ddé{lﬁ‘%dé QﬁﬂHEvNe (renghaekWednbyoKagueous

ust e ave 10%sol 1 d cont nt wer

sgxlaauam VfZGhﬁdﬁéEhFF%%?’flﬁ%u%lE%Wec ACth fFrndensate
v&ﬁﬁi lcrrReat, s 3 . ﬁ\npﬁkbjgnbf QNOei Pite tdﬁmigiaﬂdﬁe{mnnfactured

b JUakD PR AL ST B a o g FEpanpalfy and the
reiattnired wawst heatel ahe siody e conBeRe &bt h@ I@irula‘ms Then,
]%ﬁ; %g\: Ul DG # téllltcg% é@@%re@%ﬁ'ﬁf ﬁ@\tfé&ﬂ@ﬁorb)éomprlslng _

I- oratl on becane | ess t han Cp gl% 1
A0 A oys @@%%@BG@%&R&WWE%S%J@M acidtormalin .
aaphihalenesuhfionhe seid (conmepiras condensate wase obtained.

N A e R S R

i ce, 100 parts of 30 the 9% aqueous sol ution of

"t he naphthalenesulfonic acid formalin condensate
. obtai ned were charged. The m xture was gradually

&vi4'h 6.2 parts of DBU (manufactured by San-Apro

Ltd.: 1®o0. E)%gﬂt%t e tgr%a@e;ﬁn@blgsotsotmel@arrpanyhemh| le
' _poqeyussttﬁlrrne esu%.fom.c acid were obtalned in the same manner as

in Example 1 except that a polystyrenesulfonic acid sodJ.um _saltr‘
“POLITY PS~-19007" (manufactured by Lion Corporation) was used
insteadof anaphthalenesulfonicacid formalincondensate sodium

salt. Into areactor whichis capable of adjusting témpn_eratures

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 soclution of the

- polystyrenesulfonic acid DBU salt (S3) ‘were obtained (pH=6.5

at 25°C) . In addition, the weight average md_lecular weight of

(S3) was 14000, -



tenperature at 25C and stirring, and stirring was
continued 35 for 10 mnutes. Then, 106 parts of the
surfactant of the present 65 invention conprising a
14% aqueous sol ution of the naphthal enesul fonic acid
formalin condensate DBU salt (SlI) (pH=6.5 at25C) were
obtained. In addition, the weggght average nol ecul ar
wei ght of (Si) was 5000. 5 Exanple 3 A 9% aqueous

sol ution of the naphthal enesul fonic acid formalin
condensate was obtained in the sanme manner as in
Exanple 1. Into a reactor which is capable of
Exﬁmmﬂe g tenperatures 10 and equi pped with a stirring
devi ¢ lé-)‘;(}t@,a Sn%htzhga.%n%%awsage ae%ughenlefpgbes of

naphtr Resul foni ¢ acid formalin condensat e

wer.e
‘ Wragwe garepavese st dinfe eaFpenhee with stirrer, and

d@s&@l&fsaatfuw@l £ By Y ¥dkeh Rk Qve@fée@d@%kisdl:ﬁﬁwﬁétsélﬁﬁ 80°C for 3

Ltd dded and. th t h
R R RO N ———
Waleehsatéacltcamowfc &hé sprieisanted nwemam@mrﬁ@m gbrpuran and

o eﬁe"/%ﬂ%%%sw% : % %dof:ot beoRaphh ﬁb@%%ﬁs‘%s&' 966& &é‘dﬁ: In
n a (p
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con guani dine s

azsre)tem@tlebtvmlrﬂ@ adJ llﬁ tandi thl%rﬁemméfa«té}rgﬁnﬁta%r%g @BU was

Jmieeuliar anaeahto odfnd sk tiae, 5ﬂ@0th@%ﬂé€pa@jdstl&@ to 6.5

t 9% a | ut
B S hel Mo S O S s iagophe soiia
duaitreert a® 40% Brarlddnl mmpwsleawaaer, 100 parts of the -
I f I QT e
SR ANG B S00LRa8] CoBeiRAp T, agyeons
SQi-SJtte@@o@f ahamﬁhtal%ﬁby@rﬁmh@w f dRrved thcWem%\welght

 SRHYE Raldeullat Qed gheaetor swhi ¢asi Sovapabl e of

adjusting tenperatures and equi pped with a stirring
devi ce, 100 parts of -the 9% aqueous sol ution of .
Eﬁ@h&ﬂkymenesulfonic acid were charged, 7.4 parts 30 of :
DBU a d-t ir t .
W?Lb% eg:q: @Q gicmé%geﬁ w%‘i: %ch% grﬁ%eagéactor

m nu e sur act ant

| e@iﬂ@@@@d wnﬁheﬁtsmmr@mdspﬁgahles% a’ﬁiﬂétﬁﬁsl%lt@tﬂp@ﬁatures

a‘?lfd E@%lux:.ng, and under stirring, the content was heated to

'90_ C after nltrogen substitution. Then, ethylene dichloride
‘was subjected torefluxing. 120 parts of styreneandaninitiator

solutlon prepared by dissolving 1.7 parts of 2, 2" —azobis

' lsobutyronltrlle in 20 parts of ethylene dlchlorlde in advance
were separately added dropwise into the reactor for 6 hours.
‘rAfter compl'et'ion of dropwise addition, polymerization was
-further carried out for 1 hour. After completion of
l'-polymerlzatlon, the mixture was cooled to 20°C under nltrogen

seal, and while controlling the temperature at 20°C, 105 pa_rts

of anhydfeus sulfate was added dropwise  for 10 hours. After

- completion of dropwise addition, the mixture was further

subjected to sulfonation reactlon for 3 hours. After the

-sulfonatlon, 500 parts of ultrapure water were added, and under
‘stlrrlng, the m_lxture was gradually added with 167 parts of DBU

while adjusting the temperature at 20°C in a water bath. After
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pol ystyrenesul fonic acid DBU salt (S3) were obtained
(pH=6.5 at 25C) In addition, the weight average

nol ecul ar weight of 35 (33) was 14000. 66 Exanple 5
21 parts of naphthal enesul fonic acid and 10 parts of
ultrapure water were charged into a reactor with
stirrer, and 5 8 parts of 37% fornmal dehyde were added
dropwi se at 80C for 3 hours.®After conpletion of the
dropw se addition, the mxture was heated to 105C and

~subjected to reaction for 25 hours, and. the m xture

Md<raddeingd the sobvienenpes a:tqmé-e(@do/uﬂl%@}ledlqnff dy using
%ﬁ%ﬁ%@§¥%ﬁ?g%géb@dﬁhé@tB@EPahgnﬁ%ﬁH%Eﬁﬁﬂgtﬁgsgﬁggbontent

ual ed to the mxture, and

R st G thed the 16 asi\él(neb@d{trfe%a e ter D§L90\/\é’§‘rﬁ§e8)f the
dﬁﬂﬁﬂbﬁﬂﬂﬂﬁﬁﬂTEhé'p%éﬁ@dﬂjldﬁﬁﬁﬁﬂah1d@mﬁ@%sbmgadﬂlﬁgueous

L Sty D0 PA Al SULATL AR HPuoion:

, amm motsémlaenel@itamﬁeb% I nsaddonrbnent et epdhtsS5) and

%11 ,IOar S%ﬁﬁ%&%mﬁ‘@%ﬁ@ﬁoobobsﬁ7mégog géf’%lt-eﬁvely

oroéthane were charged into a
reactor . equipped with a stirrer and capable of
Bdingsitd ng tenperatures 20 and refl.uxing, and under

.sti , th t t he C aft t .

Subst 08 PaR s Toen the: RIFACanenPe P08 Duasealy)ho9eilion

attped ding efl wgurgusl 20 lparion off shyr eed tar@éan which was
L t | v

'cgkgt%aoazoggbg Lon P{c?rome%r%y & 389, p@ge log;m{é& in the

I SO e 1n

| s@tey memacdi ekl dni Eéamﬁ¥ad5a¢ﬁé@e@5 Werte %ba(rn@tr@uf@ctured by

| xgmew ?@Jg‘é"ﬁ@e@i H%sgc%%t%lt of ﬂa@rl 61n a@alfclonAf 188 weight
etio 0 ropvvls a | (0] rrzati on was
af"L?%‘?é%r g%&'r %J HS’L?F “%ﬁé:g%@oml etion of

pol ymeri zat'i on, the m xture was cool ed to 20C under

Er;{tﬂr?g. en seal, and while controlling the tenperature

105 arts 30 of anhydrous sul fate was added )
dr opwildé beic tEOOIfo@k@ sprfactangomsl hroRrefserEoppygation

AP LiGhg R dPEdise Sean b Ber theu k%la@.‘tt Q@.‘;?QQ which was

[ f
EAa ForhaGoahsare Lo con e af o 0Er e Mhophtaifed in the

samek maderr as in Example 5 except that TBD (manufactured by
Aldrlch Corporatlon) was used instead of DBU In addltlon, the

welght average molecular weight of (S?)'was 5000.

tExample 9

1090 parts of the surfactant of the present invention

COmprlSlng an aqueous solution of the salt (88), 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
AldrlchCorporatlon)wasusedlnsteadof]MHL . In addition, the

‘weight average moleculat weight of (88) was 5000.

'Example 10

100 parts of the surfactant of the present 1nventlon

comprising an aqueous solution of the salt (89}, which was'
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stirring, the mxture was gradually added with 167
parts of DBU 35 while adjusting the tenperature at 20C
in a water bath. After 67 filtration, the solvent was
conpletely distilled off by .using an evaporator at
40C and 1. 33kPa, and adj usting the solid content to
40% by further adding ultrapgre water, 900 parts of
the surfactant of the present invention conprising an
aqueous 5 solution of the salt (S5) were obtained. In

ddi ti he era ar wei ght of )
R85 tedlhe St Thersat Y Sotest AR ettt e in the
ssmef aehant MﬁrEn4Dxa@@De @Z&@ceptjﬂﬁd&,IEESpesthBeByinstead
o BXaTPI £, dl(:?lé]pcg‘i pa{ﬁénpér?fgﬂ’ce SRt Al o trh%efight of
present |nve I on risi an agueous so ut i on
(BRe wabt 40889, which was adjusted to have a solid

content of 40% were obtained in the sane manner as

in Exa Ie 5 except that DBN (manufactured by
E§§ﬂpA6nE Ltd.) was used instead of DBU. In addition,

the wetghpardbd a¥ethgesubfecuhar vei ghe pfe{SO) M@Sention

nglgg Eﬁ n‘ghe éu%%sp%iﬁtf tg% %Hrfggign F?{J th‘gh:uf:h was

nven an aqueols s¢
atdhl:_18§ai;itt6( Sa)ve V\hﬁcﬂohua:é coz@eazﬁj oft4s t pehavebtdigned in the
sﬁfﬁle'ré?ar@r?&t %%t I‘PfE {91e""€r&é%1%§@'t%% @uaﬁb&ﬁé"&)}_f%&%@é Was

as in except that manuf act ur ed _
uﬁ?&ﬂ%ﬂ?%%fﬁ&@ﬁqonfﬁ@%dHEe%nq ﬁ%lﬁhtﬁﬂ@rQQ$nmleCU1af-
waddhti on, (§he) wekghtoaverage nol ecul ar wei ght of (S7)
was 5000. 25 Exanple 9 100 parts of the surfactant of
the present invention conprising an agueous sol ution

EganphessdPtand8)3 which was adjusted to have the.

sol i dlﬁ@é‘taef‘éaetof’%%lc‘i‘pig coa?:la%l'eegf'd'da mﬁt@m er%tures

manner -as | n exce t hat fact

- apy <H IARAY Hﬁth@rS&olrra%%yieM§eus%%0 Rdtidaft of LBRLRgueOUs
. sbMuaﬁdntdmodébylb@ﬁwﬂés@ygmg@ asileenbanraet @héd oy Tokyo

: 5000 0 t th f gct
KFoL ST Edent iNOAM B 35 dORGES CRG A aqrEaUer. 1o the

mgpture omoadivsdeshht 25‘9() anmlscth,r\m 887 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 solutlon of the dodecylbenzenesulfonlc ac1d DBU
salt (S11) (pH=6. 5 at 25 C) were obtained.

Example 14
Into a reactor equipped with a stlrrlng device, 100 parts
of a 1.6% aqueous solution of dodecylbenzenesulfonic acid were

'charged, and diséolved while heated and stirred at 50°C for 5
‘minutes. Then, O. 44partof guanidine, carbonatewas slowlyadded '
in small amounts while heatlng and stirring at 50°C. Heating

and stlrrlng were continued for about 15 -mlnutes until the
generationof carbon dioxide stopped in order toobtain 100 parts

- of the surfactant of the present invention comprising a 1.9%
aqueous solution of the dodecylbenzenesulfom.c acid guanldlne
"salt (S12) (pH=6.5 at 25 c).
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adjusted to have the solid content of 40% were
obtained in the sane nmanner as in Exanple 6 except:
that DBN was used instead of DBU. In addition, the

wei ght average nol ecul ar wei ght of (S9) was 40000. 5
Exanpl e 11 100 parts of the surfactant of the present

i nvention conprising an, aqugous sol ution of the '
salt. (S10), which was adjusted to have the solid
content of 40% were obtained in the 10 same manner as.
i n Exanpl e 6 except that guani di ne carbonate was used:
instead of DBU. In addition, the weight average
Erdrgald ars  wei ght of (SIO) was 40000. Exanples 12 and

13 152h6t %tre%ﬁt%hewgh%%aci %p%%l%h%fﬁggggﬁkl1gv?881on-

tenperatu es a stirri
qgmpn;aﬁnq%uﬂ&%qmm@@@gsoé@t@pngﬁf@hedodecylbenzenesulfonlc

&qdf@ﬂo%%%%ul facml qugl wégen%egwésdu@ytﬁé)%e manner
Kasei  Kogyo 4) were charged, and

%ﬂﬂ@%ﬁﬁpl%%t%ﬁf%e%@édi &%?éba%iis 25 Al %W‘?‘P‘é‘ﬂ solution
ot T partes dfa ) DBLN ves: 120 ﬁhﬁm/f;tcadded p§t FLukagCwASOration)

._S%Jef'augsge fos][tetahe fmbta‘?is and then JlO5.parts of the

pr esent 5 nvent| on conprising a 14%

-aqueous solutlon of the dodecyl benzenesul fonic acid.

%aﬁ%aélve( FLbhiRE6. SRt 225C) were obtained. 25
e 14 Into a reactaor eq U|§3@F with a_stirring

devi cé, SB08aHEPLE, Sodutaon 6k O s sPdEPeR bfon Lo acid

'ﬂiﬁdﬁﬂyﬂrb@@rl@éh%&té QRisCoREd thael 8 tHehasgedanaed as in Example

i AR orR e 25 SFAURs EBUARP O 6 TP BOREF Lhgggmperatures

: asicbaﬁzyllapelédvﬁ@l arsisimtt inqadsunts , W 0 palrdst phghands aqueous

égldt dﬁgo%t Ca u§ﬁ@ﬁ£f@n?§ﬂﬁf§ﬁiérééEHVfgfh#¥¥H'd%%%gnsate
for e . .

a out S unti eneration o car bon
ww.%@e@bpeahﬁﬁf oPdér Ptaétébf’gl AILEOUSapFEOonsE { HES)

@wﬁxﬁ@cﬁdﬁre@fw hekprasenthémveal | lI@lraiu%ctrmrelsslmgj A deBYadded -

SRRt O s R SRR R bR Eol G mgrutes.

tkb obtain 102 parts of a surfactant comprlslng a 9% aqueous-
solution of the naphthalenesulfonlc acid formalin condensate

ammonium salt (T1) for comparison {pH=5.2 at 25°C}.

ComparativelExample'S

100 parts of a'9% aqueous solution of polystyrenesulfonic
acid were obtained in the same manner as in Example 4. Then,
into a reactor which is capable of adjusting temperatures and

‘equipped with a stirring device, 100 parts of the 9% aqueous .

solution of peolystyrenesulfonic acid were charged,ﬁ8.2 parts
of aqueous ammonié (10%) (manufactured by Wako Pure Chemical
industries, Ltd.} were added, and the mixture was stirred at
2_5°C for 10 minutes. Thén, 108 parts of a surfactant .comprising
a‘9%'aqueous solution.bf.the polystyrenesulfonic-acid.émmonium’

salt (T2) for comparison were obtained (pH=4.1 at 25°C) .

Comparative Example 4
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P B s £ S L T B Dl B e
. ob&ipabkd O B¢ usanegnammperat ureExangleddi ppedpn thad 100

212 parts of the surfactant of the present invention
conprising a 10% aqueous sol ution of the

-dodecyl benzenesul fonic 5 acid phosphazene salt (S13)
were obtained in the same manner as in Exanple 12
except that 112 parts of a 10% aqueous sol ution of
Et [ N=P(dma) 2] 2N(CH3) 2 (rmanuf@gstured by Fl uka
“Corporation) were used instead of DBU (pH=6.8 at
25C0). [ 10 Cbnparative Exanples 1 and 2 A 9% aqueous
sol ut ELB@ %f tt h@f ?%ﬁf%&&@?iglxﬁbqyf Qéﬂ@&ug solution :

condensat’e was o talne
OfEx&hpl elels aptdiPBY sakleactPr fan cleripa rggpab e ref obtained

7 ﬁdltﬂét kBde! REREEAL ME €5y Bdneul P.Peéicd’&ﬁﬂ"' that! 1100 Blrts of

devi 100 parts of the 996aqueous 15"sol ution of _the

 2HaBht hat SHRLT AT LT BT B RAFi ACLS nHEHEM % it DY Tokyo

Kaharlgfﬁdg%ﬂ hed,, 6.t91. pawte&eOﬁsaquaosJ@ealainFItwo(ﬁ@%s of a 10%
n emca naustiri e
e aed B ann phe RoRr WS EE REar e n ke rrsél B4 =

280Cif.or 10 minutes. to obtain 102 parts of a

“-surfactant conprising a 9% aqueous 20 sol ution of ‘the

.napht hal enesul foni c _aci d formalin condensate anmmoni um

Compprefilyef BraBBhBabi son (pHES. 2 at 25C). . Conparative

Exanples3pdfOsparts ohraadteaguesdsrsoingi of 1% aqueous

§ k5rd g Aeyd ¢ ga%% E@iﬁﬁé&ﬁ &ﬂ“ﬁ\c/g{%éﬂg%%éﬁ:& EQEHEBQEuredr |

po ystyrenes oni c acl wer e e part

byt % Jirsainkesve €209 Ltdmhoiera ysed bysVard OO parts
B o@aelmm&{u&s)ué pEUSEEbAD T dddkdy MEde: atdad, fanit: 40€d (pH=10.2

15

?%uEg was stirred at 25C for 10 m nutes. . Then, 108
g‘ “of a surfactant conprising a 9% aqueous o
sol ution of .the polystyrenesulfonic acid amoni um

._u cgﬁ%érggé}%bgﬁ ggaglson were obtained (pH=4.1 at -

20
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tive Exanple 4 70 - 105 parts of a
surf a%%ﬁﬁréé@pﬁva S1EG a5 Le3% Rk sl R dORorwFoyheolution

08l ﬁ&m@%h@t@&é@ﬂh tDBNT%lEO(rTs:)O &f@@%@:@fﬂaﬁ\@é&l QRtra Bsaalned |

LN he Sn?gema{rx?nel_"erasaslri x%xm% 212ex%)t(ac%pgzhta a'io% parts of
iBakhe 37

~.a 7.0% aqueous solution of myristic acid were used instead of
. 100 parts of a 10% .aqueous solution of dodeéylbenzenesulfonic
- 'aCJ.d,. and 3.8 parts of DBN were used instead of 4. 7 parts of.
B DBU (pH 10.0 at 25°C).

:Comparatlve Example 7.

105 parts of asurfactant comprisinga 103 aqueous solution .

of the dodecylbenzenesul fonic acid ammonlum (T6) for comparison

) were obtained in the same manner as in Example 12 except that
5.2 parts of 10% agueous 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 re51st1v1ty determlned using “PURI CM¥X2”“ manufactured



an 8. 7% aqueous solution of oleic acid (manufactured
by Tokyo 5 Kasei Kogyo Co., Ltd.) were used instead of
100 parts of a 10% aqueous sol ution of

dodecyl benzenesul fonic acid (pH=10.4 at 25C).
Conparative Exanple 5 10. 105 parts of a surfactant
conprising an 11% aqueous solution of the nyristic
acid DBU salt (T4) for corrpar7FLson were obtained in
the same manner as in Exanple 12 except that 100
parts of a 7.0% aqueous sol ution of rTyrlstl c acid '
Byrédmgeact Geedor diFokylo Nkds éesrolgyan G M tgR )a&/véiaehave the
&seckd st each Of 150G pard §s11)5t@f S@%Qi@rﬁil@@yﬁ@({h‘@t) icQhtained

of dodecyl benzenesul fon| c acid Cﬁ
e Rpatat a2 Ex@inplas® 6Re0R Jp%thaéﬂler 1FEEERefL gnt e detergent
@Dnﬂ&iﬁﬂﬁ@e@tlaﬁwéﬂueous aﬁﬂuthénfo2Doﬂin©TENamuaEﬂdnB were

e Ehe e Sl e TR Ehagh MRt T "M ddyer, the

. -sﬁme 81’765018 atpieo s sol ad |Q:mt oformurl Sta e iveh et @h@g@d

]&@J% ve F0Q résg of a 10% aqueous sol ution of
d ecy enzeenesu f oni c acid, and 3.8 parts of DBN -

| -‘: were used instead of 4.7 parts of. 25 DBU (pH=10.0 .at

10

.15

Gumaiatd e Exanple 7 105 parts.of a surfactant

| 10% a | ut f t '
) 88322';%; 1 2Rc80 T PAbTRL 221 b EToeFgFmined using an
conpardsone80s visrgh tobte tiser oy pihe et e nEifers s o

.Iﬁ&m&&'%ﬁe Ryl Ral %c@r%nﬁ%rt %omc i@%’ EBUGFH@ trazns fer

anmoni a were i NSt ea parts

- rateosdcparkhécdgef BrY Bnd st tsiinieds ﬁfhs*égﬁpW% %%ermmed by

ﬁ@@@é&@rbﬁﬁor&ﬂm&&o\&?r@@thétz%j:a/\pcbﬁem!tiéfﬁﬂﬂ&&‘:alculated :

ter ng th 5 spec C.res st t
I‘ér‘iﬂ% 7 F%Fﬁ %%(23‘ I‘Fﬁﬁlégal S‘e Bieng ‘gano
Cor poriat i=orl cIf pudty d tessenteh ano it IMe)r smna:slmnnlq;a@é?% & of
1§§R$QQ%L hhﬁLSBEtgoﬂﬁstyrgnési§t Q”ﬁa&Tl%_%yé volume,.
ont al ne in eac ur ant as s own. I n 5

: Cc
- aveRagpipgdric i difamatinfertt . of0 tHe BrassERciuiachtivoPuke

‘ 20

- results . are

sairbrtﬂefﬂ@(té@%\bﬂstm gatk0Bg NEMR 03 ,CArgd Iegwetitht Jow 1.13)

wasaddedandstlrr@dgod%%alnamﬁg&%&%%onidwmichpolystyrene

latex was diluted in 1,000 tlmes. In a 100 ml beaker, 40 mL

" of this diluted dispersion of polystyrehe latex and 10 mL of

‘. the detergent shown in Table 1 were uniformly mixed to obtaln

25

.  :30.

a mlxed solution (50 mL)

.Moreover, except that the detergent was changed: to

ultrapure water, a'mixed solution (50 mL) was’ obtalned in the

same manner as mentioned above (Comparative Example 8) .
Using these mixed solutlons, the zeta potentlal at 25°C

-was measured

<Number of partlcles adhered>
A4 1nch51llconwaferwas1mmersed1n]ﬁbof0 SQHFaqueous

'l_solut10n1na]§hbeakerat25 C for 10minutes to remove a natural

'35

oxidatienfilm Then,thewaferwas1mmersed1n]ﬁLofultrapure

. Wwalter 1n a l L. beaker at 25°C for 1 minute to be rlnsed
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same tests were carried out for ultrapure water al one
(Conparative Exanple 8). <Zeta potential> 10 The zeta
potential of particles was determ ned using an

el ectrophoresis |ight scattering photoneter (ELS-800e
manuf actured by O suka El ectronics Co., Ltd.). The
transfer rate of particles fiaving the surface charge
was determined by an electrophoresis nmethod, and the
zeta potential was cal culated 15 fromthe transfer

te b t hod of . uch ' I
Cont absE ot TELg880R TR aRaF ST e] PibfExing
10hipot yisb Yy erner drag ea thaw imen t hened| amere  wividy @@é’ mL of the
NEt by Duk
o S o 1 o R i g
CV1. 1Mpreovems @ﬂ@%ﬁtahha’é,tthiaeée’t:@r%{“él ¥ag changed ' to

uﬂk::?egﬁ%b%atarmaqml;pediyesyﬁ@ﬂ&m | Bteoo wWas didsubedalifed in
times. Ih a 100 M beak

thel GRBE BAEPEFsPENTERLYERFS: f?ﬁef\r@ R&P@?aéﬁal% Riagple 8).
the dehetgest shown tolliabbes] wheeabwoiéenahyiohaédcieaned

_se.ﬁé{:oPh%aafaeeli %(Jgg %{%Lé&?éé’@ (t595%)f012§f) ra‘%&‘é%f @ﬁ@?@gfter,

ergent was cha ed’to ure wat
thiexealf S0 [Watsi emm(eseedru)n viab %métrx@@wr@ Wﬁ’éerslemé “I'L beaker

' f%W”ﬁEnaﬁe”BJHHe%@Qt abpueat Q@Hﬁ!%fﬁiﬁa\AQyEX@H@'tﬁeﬁ) the number

ng. theSe m xed solutions,. the_zeta potenti al q
OB L A gke TvBdEnF 68 OTIbhe RIS TOrS faf e Tes it fghg mined
u@&ng@ h aselri §@ﬂfa{\@é dhsiastinredsed cien WIM-L2 f0 OnBnUtbEtured
ﬂeous ol ut glln a'l L beaker at 25C for 10
i ngPE8™t oFEﬂE@ QMatural  oxidation film Then, the

mafer mas imersed in 1 L of ultrapure 35 water in a1l

'<§ogﬁ ﬁ%& ,25C for 1 minute to be rinsed. 72 Next, a

n1xe 1on (1 000 m ) was prepared b | o
of poﬂ}@t@‘?e%t? al &% @%tﬁ%&%@%%%%@ %Oé‘f“lng and

- akher dehergess Mrm'ﬁ@@r@ detdrmiided. flegaker. detergents -

20

" 30

reover pt u the deterge t ,
E{E{A’Pabaﬂé 13&%21,. % CofCESE 61?1 hgeR! 11‘9%%0&%%‘959411% method
(Gbbahred ﬂm:iustrlal Standards JISK3362 1998, 8. 5Foamablllty
and Stablllty of Foam; correspondlng to ISO 696).

' Moreover, except that the- detergent was changed to

- ultrapurewater determinationwas carriedout 1n the samemanner o

- as mentloned above (Comparatlve Example 8).

<Surface tension> 7 | ‘
Surface tens:Lon dyn/cm ‘was determined at 25°C by the

,.-rlngmethoci(Japanese Industrial Standards JISK3362: 1998, 8.4.2

ring method; corresponding to ISO 304} for the detergents shown

rin,Table‘l.

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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t he same manner as nentioned above (Conparative
Exanple 8). In these m xed solutions, the
above-nentioned cl eaned silicon wafer was i mersed at
25C for 10 m nutes. Thereafter, the wafer was
immersed in 1 L of ultrapure water in a 1 L beaker 10
for 1 mnute, taken out, and-dried naturally, and then
t he nunber of particles adhered on the silicon mafer
surface was determ ned using a |aser surface

- tgﬁgecglon devi ce (WM 2500, manufactured by Topcon

tion). 15 <Foammbility> The heights (nm of
foaminmedi ately after foamng and after 5 mnutes

therefromwere determ ped for the detergents shown in
Tableg, 1 gt 23C #@cordg}g to the Ross & M| es net hod
(Japanesd | nqustxi pl StandardsJl S K 3362: 1998, 8.5
Foamagisl ijgy |2|201and Sgapi] ity of Foam corresponding
t 9696} Mbrieeyer—rexcept that the detergent was :
= 7] - a ] S ola . . .
- chatrjed t|e R|Ft napureSyWater, determ nation was carried
outsi 1tal-t e s$dpe |sahnek}. as nentloned above
] ~ley - n > RS
( Gapyd tHive EXAhp e—8} P25 <Surface tension>. Surface
tegasi|BE ([dyp#EmSas #&fRerim ned at 25C by the _
rijganELhad (Japanese Thaustrial Standards JI'S K3362
1998, T2 t hod: | corresponding to | SO.304) .
far {4l hle - det (ﬁ'@edﬁs shey: | in Table 1. 30 Moreover,
exic £pE |5t hat tgeTrerergent; was changed to ultrapure
t er deterﬁTn%tian wds carried out in the sane 3
menheel. ds fadat if.onpds ahovie( Conparative Exanple 8). 35 -
1w AU | v o ™~
73 1 daplg L1 O [{=1 11 10- O5pFNO.OmOO
EV|ziEe uE (8] |2 | 38|% : .
of | 218 1z | g8l
S fels e | 24le
Ehes T 08 b - o|l5
| — w5 3 -
2lals |5 |32 |& | - el
olzls 18 |8[18 |8 | -ofs
A 1
E r~ [E}]
Sl=5le T |2]% |2 ~ ol3
~8s {F 1818 |8 | -8
ofgls B |13)§ |8 | ~e|=
wlFE |2 |27 | - o|g
-3 (5 (8% |3 | -8
=lgls [T 1815 |% o b
~f |- 82 1 | -o|g
I R !
-l | g% IS o8
] o w,
P A L Py«
. o Bl 4 g
HIRER S F
{21 |3332¢E¢E
3 BEE [BEs3OltE
1S §53 25282853
:,;gNg:ES‘Eg.&ﬂ_—g‘('tg
Ao =0 =[S|8 5|2 &2 a2

|
|
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pPF N I Oan. E 10 oNmM?"o WmOOHM p QNN
pqglin ppOp 15 O0ONVOONTIr OONNOON p pN _
20a Nmiti ONp b WWNTupi .- pb ~vl aNe p 1
nr NNNODb 25" NCN wvpi v) *pbl- 1-1 k Nm

Y
300 Yc SEc. paw E _ acm" EvNu.m >E
EmEc e 35 ~, 06 oaoN 74 #fxanples 16 to 20,
Conparative Exanples 9 to 14 In a 1 L beaker, each
conmponent - shown in Tabl e 2 (blending anount

E%%%égieg:?% °€ob3éo g%ar""%i “”‘Efx%&g?&és%' kred ;and

oomté rrper ure bout to prepare t he
det er gert § obeakeExapptesor®areryshnunGonfabaeidblending

aﬁéﬁﬂﬁl§§sgr£9e&4 é@hﬁ§¥§ﬁ%l(%E%'d%lE%Qhﬁgés@IPréé and mixed

C. Tetranet hyl anmmni um hydr oxi
aﬁa é?ﬁw%?{@g@%wr%m?&wwemeﬂ:o mgpamofﬁw SRdqupEnts of

Ek@mp1ds Geye€er b0 and Comparative Examples 9 to 14.
Bbbreviations in Table 2 are as follows.
‘C: Tetramethylammonium hydroxide
D=1 Diethyleneglycol'monométhylether
—-2: Propyleneglycol
E- 1:-Glycerin
E-2: Sorbitol -

jThe detergents cbtained in Examples 16 to 20'aﬁd
Comparative Examples 9 to 14 were diluted with ultrapure water

in 10 times volume in advance, and the zeta potential, number

'ofparticlesadhered,andfoamabilitywereevaluated. Moreover,

as for the evaluation'of-the'surface tension, the detergents

before dilution were used. The'eﬁaluation_résults are shown

in Table 2. . ' | '
In addition, the contact aﬁgle of water which shows the

removablllty of grease on the substrate surfaces after cleanlng

Was determlned accordlng to the follow1ng method.

<Determination of contact angle> | : ,
'100.m1 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%alkaliglasssubStrateforliquidcrystalpanels(“Corning

1737" manufactured by Corning Inéorpdrated{, 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_takén
out, gently shaken to remove the detergent adheredon the surface,

. and the substrate was cleaned by shaking for 10 minutes in 500 ‘
ml of ultrapure water (in a l}‘OOO ml beaker) at room temperature
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~as [f@ht T ongd “abpve] [ofparart ve exanp

E-2: Sorbitol The detergents obtained in Exanples 16
to 20 and Conparative Exanples 9 to 14 were dil uted

- With ultrapure water 15 in 10 tines volune in

advance, and the zeta potential, nunber of particles
adhered, and foamabilitywere eval uated. Moreover, as
for the evaluation of the sugface tension, the .
detergents before dilution were used. The eval uation
results are showmn in Table 2. 20 In-addition, the

%g)nt act, a'&g %t h% \;‘%%gltg?gh' Czb ws; the erms\ﬁ%@ératt% taken

te SU aces a t et cleani

_cwas udaest drlmivme dyvacddndioeg tte tiemoive Inmmatglrhﬁetah?@@red on the

Srnatjon of Goen teaa le% 2w 100 ge‘f‘at%fret h%btcnﬁé: 30

et er ent was put In a ass beaker

s was ThEICANT gt AEADAE o o %?bﬁw%%ﬁgawst water

a{jﬁi{é&t qsstta@oﬁg] wisd d({%ﬂnﬁlﬁéﬁf AlsUng. aTheDlyidutdistic contact
et.ergen non-a | a S

8 P el - ear i Pag: 21535 KA dufiedfpas, S e co.,

mm .ng Incorporated., size 3 cmx- 3 cm 30 thickness
7 M el %&%@g&nghﬂﬁsthg”%.%%qgg%k'haghehwﬂgge to
face

the SuUbstrate became i1 nmerse

whtaieb sy wa ler nRtessinALLep WESICHE L@ U timeth aage manner
S Bet{ At MR e HAKE N Ctifla ra&qn;té &haken d)0 renove the

det nt adhered th dh bst r at '
e B EANBaC e Hy For e O LrRat SbPhrehD HE fHtgpetore

alldarapiy evasat? =® (in a 1, 000 m beaker) at room
tenperature 75 { (about 20C) to be rinsed. After
rinse, the substrate taken out was bl own by nitrogen
ke eerdove noi sture adhered on the substrate surface -
and dried (at room tenperature, about 30 seconds) -The

~contact angle of the dried substrate agai nst water 5

af trer—i—second—pas ch\,. -Red—ugHRg—a fu!j;y', a tul.mi €
coftact angl e peter—EBEESA marpE-actur BTG

| NTEREACE SCHENGES b 1 18 fri8 120 L 8o du 8 1L dh 12 1ig, | 1
t heSfet er geifi_iwas'slc-h%rg%\'d £ St raguibl AL dAL T8 L T
det{er m nat i [f{fitvag2 ¢aer|ited @uf o2 n the &apez peande | +0 —

£ o) . h?

[
5 5
surs_f ace |beflor e

condasherandte oh 't e’ di gss *substr at €.

Water-soluble  [(D—1) | — | 20 15 . 10 — —~ |2 {15110 — ] 20
- Organic solvent, [(D—2) — } — P 30| 15| 20 — -] —-{E5]20] -] -
Polyhydric  [E=0 | —| = 6 | = —| — [ == -1 -] -0~
alcohof (=2 | — | —| —1] 2 2| - —_ -] =] -] -] -
Ultrapure water 988{ 748598628628 100 |988|748}648{648| 95 ] 75 |

Zeta potential (mV) ~-110| -95] -90 | ~90 |-115] 38 |-i0{-70{-62|-58 | -65{ —60

Number of partic!-es . i . .
adhered. 18 {12 ] 14| 10 | 12 |>10000| 168§ 139 | 182 | 175 {58004 7200

{number/substrate) -

Height of foam {mm) )
Immediately after foaming { 1 5 7 s | s0] 1 1 5 45 | 60 1 5

After 5 minutes o{olof alas 0 0o{o|3i{solao]a
Surface tension 6o | as | s2 a0 |20} 72 |62{45 |32 {30 s5] 47
{dyne/cm) |

- |Contact angle
- |after cleaning © )

25 | 15| 20 | 15 { 15 13 60 | 35 | 35 { 40 | 65 | 45
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cleaning was 75. Table 2 15 Exanple Conparative
Exanple 17 18 19 20 8 9 10 11 12 13 14 Salt species
S3Si . S3S11 - TI T2 T4 T6 - - Blending O. 0.2 0.2

0.2 0.2 anmpunt 0.2 0.2 0.2 02 - 20 Alkali Cc) 555 5

155555 conmponent Water-soluble (D-1) - 20 - 15.

10 - - 20 15 10 - 20 Organiggsolvent (0-2) - - 30 15
20 - - - 15 20 - - Polyhydric (E—l) - -5 - - - - - -
- - alcohol (E-2) - - - 22 - - - - - Illtrapure

t 988 4.8 59 62.8..6 810 74. 8 64 ]
oo S5Fion she, Pedtate AP 1RG0} S5 100 359 SEneogitdigeats

cor@Prising62he58ur 65cE O @tnﬁhﬁ fe grartt ilclves tadinewede able

epS1bael ! il %@tﬁ?@ﬁénéﬁ Soiaecds rr%s?%‘%% 3:%‘1%1 , and as

nunber/su strate
aateen lteahAagnunbey &f a%ﬁrtltclle% Seie] perswa/ﬁstreﬂosld be
B DeioR 035 20,039 18 009 3y Sniecuiensigmen:
y nt act
hameiTee LREGT CORETCG (o 2419% oo L BALs LF4 a0 ol Bhwpuarers

 1B5tHS tije3df ¢deahiam. t Mdoreswit s firom Tt eeshlasdbRExanples
-'1t@8 9§t§59@2£§ compyi S} l<ﬂﬁy§4ﬁ£ﬁ?t%§% %Er%%%tant of the

resent irnvention” were a

.pgesenﬁuamventpaﬂtc@megléﬁﬂecﬁheen?utaﬁalasd éaies&BBZ)
s pblif@_ 1@%&@%& yohad %&E‘e@.'l@%taﬁ&@f- 820851 Y‘@Hﬁ, a‘%lQer!a Osbeises no

reduced. Fromthese notices, . jt.was found t the

‘ta@pgllseqihle to foaming, which w1ll become a prob em in cleanlng .

Furthermore, from the results of Table 2, 1t was found that the

idetergent of the present invention has an effect of quickly

r'emoiring olly stain on the substrate surface, since the contact

‘ angle of water on the glass substrate surface was decreased in

-a short tlme

| INDUSTRIAL APPLICABILITY - | :

The detergent of the present invention is excellent in
readhesion'prevention effect of 'stains once removed from an
object to be cleaned, thus can be effectlvely used as a detergent

~in processes for manufacturlng electric components such as

' semlconductor elements, 3111con wafers, color filters,

subS‘trartes for electron dev:LceS (flat panel displays such as

- lr‘iqui'd c’rYstal panels, plasma and o-rgahic EL, light and magnetic
~disks, CCD), optical lens, printed-circuit boards, cables for

.optical communications, and LED.
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has an effect to prevent readhesionof particles to
silicon wafers $ in the tine of cleaning. Mreover,
fromthe results of Exanples 1 to 11 in Table 1, it
was found that, the surfactant of the present

I nvention conprising the neutralized salt (AB2) 10
particul arly has excel |l ent Irixfoanability, and al so
causes no trouble due to foahi ng, which will becone a
problemin cleaning. Furthernore, fromthe results of
Table 2, it was found that the detergent of the
present .invention has an F5RES of qui ckly renoving
oily stain on the substrate surface, since the contact
15 angl e of mat r on the gl ass substrate surface was

" decreased & IR ti me. | NDUSTRI AL APPLI CABI LI TY

The d@h&tgenbmprlﬁbe pr esehtalhvedt Fahti $ABktedh@A®rin

- 20 8 es t.ion effect of stains once renoved
e Yo, YR e’

‘cl eaned, thus can be effectively
used ﬁ@uar@éﬂéﬁ@eﬁﬁltlﬁA§ﬂ®Cesses for manufacturing
el ect Giga COMPONAIY 823G 12% com® Sonddeidrdiel esmmbmd (A1)

silicon wafer color filters subst,rates f
ERSATIRTIEH 1885 Er PAE™ pflo lprayS SHCRP al Ys of an acid
HaumﬂgkméMitabrpanmdfhqﬂ&ﬁﬂﬁoamdtmogwmanEm;dﬁnghDClatlon

| B ]%r’]a}dcrﬁria [ bllgw ? igléz)r% %f f%!nci ﬁnﬁjgdro?hoblc group (Y)

- aovhaimiica 1 6i9s36 aﬁdbDEDltCB@S gsdﬁ?nlt{wwcqntwnmg basic

AR N ) WRizGH nEGORRE a§§f@r@§aér@flrz@@ltsca& tfo(r)ﬁtﬁit)lon in a

Aoy gt e 3 Headfre

COWpOwu@r@Ab) XQOnﬁalﬂtngeait|@m5ts§EEiESNEEkﬁtﬁﬂd dcioth the
chitth E.Pﬁnoa 9Pl 09 e b Seenoe ok Neal group,

h aci ISSOCIat on 10 reacti %
pﬁfo@uqxnzneckdaqﬂqm ah@sahﬁwc@mﬂ@bgéowo@grmyymet yloxy

&Qﬂ{pﬁ IR éﬁjl“cﬁﬁp%cﬁfﬁ?m—:’(dl@@%r@)oxymethylamlno group, -
© nitrogen- conta|n| Basi c ound gB ha¥ gg) ph ‘
mﬂﬂf@r@wezﬁhwéaﬂtﬂt?r SF iPrafi GhP i TgPEesente e formula

(‘_1) , and a group represented by the formula (2):
' ~C (H) 5 (W) ,~COOH (1) ’ '
-Ar (W) .—COOH- {2)

."1n the formulas, W represents a nJ.tro group, cyano group,
“trlhalome.thyl group, formyl group, acetyl group;, '
: élkyloxycarbonyl 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 87 and the carbon number of
an alkyl in the alkyloxycarbonyl group and alkylsulfonyl aroup
is 1 to 3. B '
Neutralized salt (AB2) : o
-' 'a néutrallzed salt which comprises a polymer (A2 )7 having
at least one acid group (X¥X2) within the m_o’lecule, a‘nd the

nltrogen contalnlng basic compound (B) having the difference

~ of heat of_formatlon in a proton addition reaction (Q2) of’ 10
' to 152 kcal/mol. o



10

15

- 20

25

30

35

_ %ioup, or ,25 a

3,

proton addition reaction (@) of 10 to 152 kcal/nol,
wherein (XlI') is at |east one species selected fromthe
15 group consisting of a sulfonic acid group, sulfuric
acid group, phosphoric acid group, phosphonic acid
group, carboxynethyl oxy group, carboxyethyl oxy group,

~(di ) carboxynet hyl am no groupyg (di) carboxyethyl am no

group, a group represented by the formula (1), and
a.group represented by the formula (2): 20

C(H a(Wb-000H (1) -Ar(W-000H (2) in the fornulas.,
Wrepresents a nitro group, cyano group,

tri halonmethy¢ guolpstdor micaradupy taxaetihdimrioup, ‘
al kyl gyycarhopyl rﬁ%genll%%%yééyﬁf@ﬁMJ ) g5PYRrsi@ @ormula

atom Ar represents an ary
Jéup containing 5to 14 carbon atons; a is an

.-|nteg@roqf<0{@'2/]{Q1b}d§lqnqrgteger of (y or 2, and c

t he cg%ggn nunmber of an

af .
(i 3 wois ra%%a?@g’re&oﬁi‘irr“brl@u Doy U tony!

group is 1to 3. 30 Neutralized salt (AB2): a

: neutr@' i zofh sal i, dff!uffg{htco%%a&ﬁ%ma &0'@&% (A @av' ng

| east one aci ecul e,

: 'the WP?F@Q@ntb@n@hfﬁ?ﬁ@“%%sQ% Qﬁﬁﬁxﬁﬁuﬁqnﬂaqﬁﬁﬂ ﬁ@ PﬁeaCldA
d‘ilsfsﬁ)%ﬁ%&(i.%n ebabeabnofof premtin aldldagEE)Q Om@ﬂdié |33|‘B:o 200
' reacggﬁp (@) of 10 35 to 152 kcal/nmol. 78 . _

ant according to Caim1l, wherein the |
neutrallzed salt (ABl) satisfies the fornula (9); 5

0.01 e@sﬁﬁff(yst}ang %F% il to 2Ry DS (E,flaltms 1to

n|trogen atomin € 'surf act an accordlng
3daim1 or 2, -wherein the difference of heat of.

for rratahe@ellﬁ @ﬂeaﬁbﬁ h%0a6é§§§élﬁb&@&u[@@%é?@h% Qi ehe
nga?—raﬁea 38351 dhG) 85y OBRe 6t ToPAPME09: o

_ 5. The surfactant accordlng to any one of Claims 1’ to-
4, ' ‘ ' . o

whereln the HLB value of the acidic compound (A1) is 5
-to 30.. ' ' '

6. ' The surfactant according to any one of Claims 1 to
5, o |

wherein the compound (B) is at least one species selected .

from the group'coh-s_isting of a compound containing at least one

guanidine skeleton within the molecule (B-1), a cqmpound

cohtai_ning at least one amidine skeleton within the molecule
'('B-2) , and a compound E:ontaining at least one N=P-N skeleton
within the molecule (B-3). | |

7. The surfactant accdrding to ény one of‘ClaAims 1 to

_ wherein the compo_und (B) is a proton sponge derivative
(B-4). . - | |
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11,

15 wherein the wei ght average nol ecul ar wei ght of the
neutralized salt (AB2) is 1,000 to 1,000,000. 5. The-
surfactant according to any one of Clains 1 to 4, 20
wherein the HLB val ue of the acidic conpound (Al) is 5
to 30 6. The surfactant according to any one of C ains
1to 5, 25 wherein the conpggnd (B) is at |east one
speci es selected fromthe group consisting of a
compound contai ning at | east. one guani di ne skel eton
within the nolecule (B-1), a conpound containing at

| east one ami dine skeleton within the nolecule (B-2),
and asconpohsdsaonbatahtgadtot@bsd meC Nefa N skel et on

h h I | -3)... ' )
socor ik AR ERo B ERh 4 [N RV EAELRRL o cerectea
Tompdura (B)up sccalsp!rsj:tm ﬂforqg@rdeimnmt ive 35 (B-4).
1793 @ 6,8 gffgm ALGRMAINGd A @%]@ﬁmﬂ’ﬁ@ﬁ&%‘ nand

onpoun I's at I"east one speC|es selec

lffrfbrﬁrtﬁve’f‘@%mﬁfwébw%n%ﬂ e Y gahiRi e i d 11, 2-al

- PyBiri bk 8- hexahydr o- 2Hpyri mido[ 1, 2- a] pyri mi di ne,

‘and 1, 3;4,6,7, 8-hexahydro-|-net hyl - 2H pyri m do[ 1, 2- a]
pyrinidine. 9. The surfactant according to Claim6, 10
wher eitn th@heoapoﬁadtéﬁtZacterdiﬁgdtaz@batwc6o[5 4. 0]

undec anahy o%ezax%' 99)10'3.%[& %-%@%%a%yélo%@ 4.0]

- The sur actant according t ereln

wnsRRIR: 7 (@B efémm%%MM@on%—fl The

surfactant according to any one of lains 1 to 10,

?gfre} theggnt8u6f§ctvotuaccérgﬁgg {o Efalongound

whereln the compound (B-3) is a phosphazene compound.
11. The surfactant according to any one of Claims 1 to
10, ' | S S ' 7

wherein the molecular volume (nm’) of the compound (B)
is 0.025 to 0.7. '

12. The surfactant according to any one of Claims 1 to

wherelntheac1dgroup(x2)1satleastonespeciesselected

'from the group consisting of a sulfonic acid group, sulfuric

acid group,‘phosphorlc‘ec1d‘group, phosphonic acid group,_end

carboxyl group.
.13, A detergent o ‘ _
"~ which comprises the surfactant according to any one of

Clalms 1 to 12.

~14.. The detergent aecording to Claim 13

which further contains an alkali component (C).

15. The detergent according to Claim 14,
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+ 20 12. The surfactant according to any one of Clains 1

to 11, wherein the acid group (X2) is at |east one
speci es selected fromthe group consisting of a

sul fonic acid group, sulfuric 25 acid group,
phosphoric acid group, phosphonic acid group, -and
carboxyl group. 13. A deterggnt which conprises the
surfactant according to any one of 30 Clains 1 to 12.
14. The detergent according to Caim.13 which further

. | h
SorerhERFeRecbis 1o PRPRNE P %9, 48 e oppgnic weans

(8lkakepcespotent b(yC)theu gearrehginraudrkdli) ¢a )
represented by the general fornula (17): 5 R2 + OH (1

7)) (RRA R3 10 in the formula, Rl, R2, R3 and R4

each represents a hﬁgrocarbon group containing-1 to
24 caybon agghs ok 'the group represented by -(R5OP
H, .RY repregents amn al kyl ene group containing 2 to 4

car bgn_at om p| repygsents a nggger of 1 to 6.
15 1 .R ’Ta%t e&gA ai@:ordl ng ton(%nggone of dains 13
to 5 whi.c urther contains at |east one sel ected

from{ grouR” consysting of a water-soluble organic
solvent (D) and water. 20 17. The detergent according
to ‘any one of G ains. 13 to 16:which further contains

in Eg!aygggnrnll al QOh% QKE) 3\ﬂ4ngac§ Egprégggts/aal 10683 carbon

group_contalnlng 1 to 24 carbonkatoms, or the group represented

by - (R°0),~H; R® represents an alkylene group containing 2 to
osa.Carbon”atoms;-and p represents an integer of 1 to 6.

15

7.16; The detergent according to-any'one of‘Claims 13 to

which further contalns at least,one selected from a group -

: conSlstlng of a water-soluble organic solvent (D) and water.

_ "17. The detergent according to any'one‘of Claims 13 to
16 - , | |
- which further contains a polyhydric alcohol (E) having

3 to 2,000 valences.

, '18._ The detergent according to any one of Claims 13 to
17 '
whlch.ls used.as a:detergent ina cleanlng'process during -

"amanufacturlnqprocessofEﬂ1electronlcnwter1alandelectronlc

component

19. A method of manufacturing an electronic. material

- and electronic component

- .35

whlch comprlses a cleaning process comprlslng at least

-one selected from the group consisting of ultrason;c:cleanlng,



25 18. The detergent according to any one of Cains 13
to 17 which is used as a detergent in a cleaning
process during a manufacturing process of an
electronic material and el ectronic 30 conponent. 19.
A net hod of manufacturing an electronic. material and
el ectroni ¢ conponent which e rises a. cleaning
process conprising at |.east “°35 one selected fromthe
group consisting of ultrasonic cleaning, 81 shower :
cl eaning, spray cleaning, brush cleaning,,dip . .
sbwgni abeanthe, cHEAY & FAYLRY e AFUTR CARGNIPHGI ERGLERATII
dRE0658851 NGt Che@NicRG inksi Agdidiadles eagentprmoasslimycleaning

“of O 13 to _18. 5 20, The met '
el AP S9TSRRERS: ACTRETPECE? WL W 611 Lo ) 10 18-

el ectronic conponent is a substrate for liquid

crystaly Pangls orif, SeL SAREL Yo @ arenis, 10 15 20
N -wherehntheelectronicnmterialandelectroniccomponent

is a Substratejfor liquid crystal panels - or a semiconductor

"element.
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