DI SAZO DYE AND RECORDI NG LI QUI D CONTAI NI NG THE SAMVE FHELD OF THE

| NVENTI ON This invention relates to a bl ack napht hal ene- di sazo dye dnd a
recording liquid containing the dye. Mt&-specifically, the invention
relates to a novel dye 5 and a recording quuid cont ai ning the dye
particularly suitable for use in a recordin ten1mhere|n recording is
perfornedlﬁ&ﬁﬂ%ﬁnirEFFebEPdFﬁﬁOFPaUFdLé INANG (TR SRt s

(di scharging orifices) of a recording'head 10

BACKGROUND OF THE | NVENTI ON Eor._re cording nedia such as
papers, etc., by witing |ns %gI%QE&TELkPaln pen, a felt pen,

etc.), there have hi hert §gﬁg§e%§ig@! \@y Gh ¢ ecl?%é#ﬁ&ﬁ‘il@ﬁeva” oulsn~ r

dyes di ssolved in wa vents. nown t hat

a so-cal | e dJfi5 ] et %&C‘?ﬁé Qgréééé’i:ai'.hg‘c‘)?.&@#'ldrﬁfog{& &yaed by

eject- ing a recor lquid inare hro i di s- charg| ng

orifices mbﬂét§ﬁ5é£¥&éﬁlfyezﬁh85Ehbbﬁ%&b% ﬂél%ﬁ@% tdﬂéxﬁdﬁﬁiadYQ
attraction caused by the appllcatlon of a high voltage, etc., recording

l'iqui §s okindl RedrdofdE8®! YigGidacbatainiegy ithe aysy parﬁgammyol vent s
are used. However for the ink-jet recording liquid, nore restrict
per f or mancaitdablbet Hor shsesinra reqoedtiad isyatem wherein recording

is performed by ejecting recording liquid droplets

through fine spouts (discharging orifices) of a recording

&/J head.
10 ) | : BACKGROUND OF THE INVENTION
For recording on recording media such as papers,
etc., by writing instruments (e.g., a fountain pen, a felt . C

pen, etc.), the;e have hithertb been used inks, which are
solutions of various dyes dissolved in water or ofganic
15 solvents.
It is also known that in a so-called ink=-jet
recording system wherein recording is performed by eject-

ing a recordlng liquid in a recordlng head through dis-

charglng orifices by v1bration of plezo oscillators, the
20 electrostatic attraction caused by the application of a
high voltage, etc., recording liquids obtained by |
dissolving various dyes in water or organic solvents are
used. However, for the ink-jet recording liquid, more
restrict performance characteristics are requested than

for a general writing ink for writing instruments such as



for a general witing ink for witing instrunents such as -2- a fountain
pen, a felt pen, etc. In such a recording systemrecording is per- forned
by ejsecting droplets of a recording liquid (a recording ink) onto a
recordi ng nmedia, such a recording 5 liquid is fundanmentally conposed of a
recordi ng agent (a dye or a-pignent) and-a |liquid nmediun(water, an organic
solvent or a mixture of them) for dissolving or dispers- ing the recording
agent and, if necessary, various addi- tives are added to the recording
l'iquid. 10 Preferred conditions required for this kind of
recordi ng | agBbdneaenapehol hofelt(penTheteecording |iquid possesses |iquid
pro- perties (viscosity, surface tension, electric con- ductivity, etc.)
matchi ng the di schar gingsachdiat rensrflangbsysdenmviregovrdinggdsapera dri vi ng
frequency of a piezo elect- ric elenent, the formand material of orifices,
t he di anet eEoomedr byi edecténg. firop2ptshefr ecoegondinggdiiquidn (e stored for
a long period of time and does not cause clogging of 20 - orifices at use.

recording ink) onto a recording media, such a recording
5 liquid is fundamentally composed of a recording agent (a
dye or a pigment) and a liquid medium(water, an organic
solvent or a mixture of them) for dissolving or dispers-
ing the recording'ageht and, if neéessary, various addi-
N tives are added to the recording liduid. |

10 Preferred conditions required for this kind of

recording liquid are as follows:

~ (1) The recording liquid possessés liquid pfo—
perties (viscosity, surface tension,'eleciric con-
ductivity,'etc.)lhétching the discharging conditions (a
15 driving voltage and a driving fréquehcy of a.piezo elect-
ric element, the form and material of otifices, the
diameter of orifices, etc.),. | |
W (2) The recording liqﬁid can be stored for a

long period of time and does not cause clogging of
20 orifices at use.

(3) The recording liquid is quickly £fixed onto
recording media such as papers, films, etc., the outlines
of the resulting ink dots are smooth, and blotting of
the dotted ink is minimized.

25 (4) the recorded image of the recording



(3) The recording liquid is quickly fixed onto recording nmedia such as
papers, filns, etc., the outlines of the resulting ink dofs are snooth, and

blotting of the dotted ink is mnimzed. 25 (4) the recorded’
i'mage of the recording l'iquid hgg a clear color tone and a high density.
(5) The recorded image of the recording liquid is excellent in water

resi stance and |ight resistance. (6) The recording |iquid does not attack
or 5 erode surrounding materials (the container for the recording |iquid,

connecti il ipegalof d1agharging LRl SR8 aSRIbANLAcTLy) (1) The

recordin as no unpleasan annablllty, etc. 10

As this klnd of re@gdeﬂg LéBHkﬂedtQﬁESeaBQ KB@W@Q%BE&E#%”E; & spersions.

of various dyes. or pi-gments I'n aqueous~or nonagueous SO Vents as di scl osedw

for exa”PQEEXé@lﬂéﬁﬁnfﬁewE@éﬁ”EeEHQEhﬁéE'QﬁdNQLgﬁﬁorégl%%E%ée U S. Patents
3,846,141, 3,705,043 and 3, 870, 528, etc. However, ‘a satisfactory

recording |iquid hgg) nehe beeBopll Al n@ﬂqué& Bbé@kn6£€%tﬁﬁbku%&'ln these
recording liquids, followng dyes (1) to (6) are known. _
5 erode surrounding materlals (the container for the
recérding liguid, connecting tubes for disqharging
orifices, sealaﬁtﬁ, eté.f
(7) The recording liquid has no unplgasant
smell, toxicity, iﬁflammability, étc, o o/
10 As this kind of recording liquid, there are
known solutiohs ci dispersions of various dyes or pigments
in aqueous_or-nqnaquedus solvents as disclosed, for -
example, in Japanese Patent Publication No._Sbo-52—13127{r
U.S. Patents 3,846,141, 3,705,043 and 3,870,528, etc.
15 However, a satisfactdry recording liquid has ﬁot been obtained.

As black dyes for use in these recording liquids,

following dyes (1) to (6) are known.
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[err] [err] [err] [err] However, such known dyes have various troubles
in stability during storage for a long period of tinme, clogging of orifies,
etc. SUMVARY OF THE | NVENTI ON 5 The object of the present
invention is to pro- vide a dye and a_recording liquid containing the dye
whi ch Satlsfy f oregoi ng conditions (15 to (7) at the same tine. The dye
which is used in the recording liquid is a naphthal enedi sazo dye
represented by the follow ng 10 formula (I ): [err] R wherein Q
represents or a 1,4-naphthyl ene group substituted by [err] R
represents a methyl group, a nethoxy group an ethoxy group; X represents a
hydr ogen atom a phenyl 15 group substituted by [err]; mrepresents 1 or
2; n representsnk n X represents a hydnpgensaquaand represents zero g

when X represents d/p;a\bstltutcd (4)
O yruen

(5)

(6) K;)




by [err] with t he provi'so that X represents a hydrogen atom and m

. épresents 1..when Qrepresents a 1, 4-naphthyl ene group 20 substituted by
[err]; and Mrepresents an alkali nmetal atom an amonium or H A (wherein

A represents an am ne). -7- The recording liquid of the present
inveﬂ}ion conprises at |east one of naplgthal enedi sazo dyes represented by

above-described formula (1) as a recording agent which fornms a recording

i mage and a liquid mediumb5 for dissolving or dispersing the recording

agent. BRI EF DESCRIPTION OF THE DRAWNG Fig. 1 and Fig. 2 are schematic

views showi ng i nk-j et gbgePLEe’ Such! Bnowh !ﬁeé”h&%a&ﬂﬁﬂoﬁ@%&%ﬁﬁhe&' ew of a
head 10 of an ink-jet recor der taken al ong the fl ow ng passageway of i nk;

Fig- 3Bis ﬁnC§@§§1§£€&|&ﬁﬂin§|§ﬂb£&§8nf@foaglbhﬁe?érﬁoafthelﬁéQd shown by
Fig. 3A; and Fig. 4 is a perspective view of a i -head 15 which is an

array of sucbodietng 68 ehmﬁmesn &tgs. 3A and 3B.

. SUMMARY OF THE INVENTION

5 The object of the present invention is to pro-
vide a dye and a recording liquid containing the dye which
satisfy foregoing conditions (1) to (7) at the saﬁe time.

The dye which is used in the recording liquid

~ is a naphthalenedisazo dye represented by the following
10 formula { I):
| HO
_ N=N- Q -N=N NHX
SO3M SO3M)n
R

wherein Q represents or a 1,4-nagtithylene group

substituted by -S0;M; R represenfs a methyl group, a methoxy
KJ group an ethoxy grcup; X represents a hydrogen atom, a phenyl

15 group substituted by -S03M; m represents 1 or 2; 0
represents 1 when X repreeents'a hydrogen atom and represents
zero when X represents a phenyl éroup'substituted
by -SO3M' with the pro#iso that X represents a hydrogen atom
and m.represen.ts'l.when Q represents a .1,4-naphthylene group

20 substituted by -SO,M; and M fepreéents an alkali metal

3
atom’ an ammonium, or H.A (wherein A represents an

amine).



-y ———

CESCRIPTICN OF THE PREFERRED EMBODI MENT Exanpl es of the alkali netal _
shown by Min formula (1) are |ithiumatom sodium atom potassium atom 20
etc., and exanples of the am ne shown by A include [err] The dye
represented by formula (I) wherein Q_epresents 1.4- naphthylene group

substituted by [err] can be represent'ed by the following fornmula (A);
[err] [err] wherein Mrepresents an alkali netal atom ammoni um or
H A (wherein A represents an amne). Exanples for dyes represented by

formula (A) 5 inclyge %ﬁ’/ £&i+cg"‘iﬂcgu9¥eéf tﬁ&‘)ggefs%ﬁ%e ?ﬁ‘r%g@ngﬁ of

dye, dye No.1l is especra
[err] ( m%dﬂh\%&f&é&”ﬁ' Pé‘aéﬁ\@VSne €s8t Hipﬁf:h&ﬁ!énéaﬁ.%aw]ér e

HO [err]

(unit:

5

10

15

20

preferre e recor

[err]
represented by above-descrlbed formula (I) as a recording.

agent which forms a recordlng 1mage and a liquid medium
for dissolving or dlsperSLng the recordlng agent

BRIEF DESCRIPTION OF THE DRAWING

Flg. 1 and Flg. 2 are schematlc V1ews show1ng
lnk-Jet recorders, | _ |

Flg. 3A is an enlarged sectlonal view of a head
_of an ink-jet recorder taken along the flow;ng passageway
of ink; .

Fig. 3B is a cross sectional view taken alomg
line A-B of the head shown by Fig. 3A; and

Fig. 4 is a perspective view of a multi-head
which is an array of such heads as shown in Figs. 3A and
3B.

DESCRIPTION OF.THE PREFERRED EMBODIMENT

Examples of the alkall metal atom shown by M in

”formula (I) are llthlum atom, sodium atom, potass;um atom,

etc., and examples of the amine shown by A include
N(C2H4OH5', N(CH )3 and N(C )

The dye represented by formula (IJ whereln Q
represents 1.4~ naphthylene group substltuted by -SO3M

can be. represented by the follow1ng formula (A);

atom

$

t he

I qui d
dpey ed in water

-



| [efr] [err] [err] - No: 2 HO[err] [err] [err] No. 3 HO[err] 2 [err]
Jerr] [err] [err] [err] [err] [err]

~ (A)
wherein M represents an alkali metal atom, ammonium or
— H.A (wherein A represents an amine).
Examples for dyes represented by formula (A )
5 include the following dyes. Among these examples of the
~ dye, dye No.1 is especially preferred as a dye for the
recording liquid.Xmax (maximum adsorption wave 1ength) of
the dyes were mesured in water (unit: nm).
No.1l
E—C\\\/C\ I— N=
I
SO3Na

588



- 10 - No.5 HO[err] [err] SO Li [err] The dye represented by forrmula (1)
wherein Q represents can be represented by the follow ng formul a
(B); H[err] [err] [err] [err] [err] wherein R represents a methyl gr.oup,
{ a methoxy group, an ethoxy group; X represents a hydrogen atom a phenyl
group substituted by [err] mrepresemtds 1 or 2; n represents 1 when X
represents a hydrogen atom and represents zero when 10 X represents a

phenyl group substituted by [err]. and Mrepresents an al kal i.
No.2 .
| y ljﬁi\v//g; ) | | ~
i PN
oo ol
‘( T . SO Na .
: SO Na
SO3Na
SO3Na .
Amax 588
\/
No.3
S
A max 587
No. 4 o
o/

N=N N—N

SO M'
SO M'

D :
M': NH(C2H4OH)3 A max 586.



rret\al atom an armen_i um” or H A (wherein A represents an am né). Exanpl es
for dyes ‘represented by fornula (B) include the foll owi ng dyes. Anpbng these
exanpl es, of the dyes, dye No.6 5 and No.7 are nore preferable for a dye

for the recording liquid. X max (rmaxi mum adsorption wave | ength) of the
SO Na [err]

dyes were neasured in water (unit:nm. Nojpf [err] [err] 3
[err] [err] max 476,568 . -12- No. 8 [err] [err]. [err] [err] No.9 [err]
No.5
HO
w
NH2

) L= e

A max 585

The %ge represented by formula (I} wherein Q
represents y >_ can be represented by the following
: formula (B);
|\,
@\! (B)
5
(S0;M)m
- wherein R represents a methyl group, a methoxy group,

an ethoxy group; X represents a hydrogen atom, a phenyl

group substituted by —SO3M; m represents 1 or 2; n represents

1 when X represents a hydrogen atom and represents zero when

10 X represents a phenyl



[err]
[ ERR]
[ERR]

{

Xmax 492, 574 No.10 HO SO K [ ERR] 13- No. 11 {ERR] 63 No.12 [ERR]
[ERR] [ERR] [ERR] No.13 SO Na HO [ERR] OC H [ERR]
~11- .

group substituted by -SO3M; and M represents an alkali

metal atom, an ammonium, or H+A (wherein A represents an amine).

Examples for dyes represented by formula (B) include

-
the following dyes. Among these examples of the dyes, dye No.6
and No.7 are more preferable for a dye for the recording liquid.
XN max (maximum adsorption wave length) of the dyes
were measured in water (unit:nm).
&/
-
X max 470,556
o/

A max 476,568



-14- The dyes shown by general formula(l) for use in this invention can be
prepared by the nethod shown bel ow in accordance with the nethod descri bed,
for exnple, in Yutaka Hosoda, Shin Senryo Kagaku (New Dyestuff 5

Chem stry), page 397, line 27 to page 398, line 19, published by G hodo
Go., ‘Decenber 21, 1973. That is, a nonoazo conpound represented by general
formula_(1V) or( IV'). [err] [err] or [gm] R [err] 15 (wherein Mand R
have the sanme neani ngs as defined above) is first prepared by diazotizing
an amne re- presented by general formula( I1); [err] [err] [err]

No.8
v,
LJ.O S
N—N-f ) )—N—N@ij/
Li
SO,Li 50501
SO Li
A max 421,558
— No. 9
N=N
9 _
SO3LJ.
A max 492,574
No.1l0
HO
W, N§12
S.O3K

A max 418,558



-15- (wherein M has the sanme neaning as defined above) in a mineral acid
such as hydrochloric acid, sulfuric acid, etc., using sodiumnitrite and

t hen coupling the diazotized product with an am ne represented by general
formula (I111) 5 or (I1l): [err] [err] [err] [err] Then, the disazo
compound of fornula( A )or 10 B-hg-easily obtained by diazotizing the
nonoazo conpound prepared in the above step in a mneral acid such as
hydrochloric acid, sulfuric acid, etc., using sodiumnitrite, etc., and
then coupling the diazotized product with a naphthol derivative represented
by generalyoly1 formula (V); [err] [err] [err]

W

A max 418,563
No.12 : \V
' -

1

O o,

)

1.
50,4’ M NH (C,H,OH) 4
' A max 474,560
No.1l3

\o/

) max 492,575



In formula (1) , (LEE),(LIL") ,(1v) ,(IV) and (V) , X, M, R m and n
.hgve the sane neani'ngs as-defined above. The recording |liquid containing

t he :dye shown 5 above is clearly superior to that containing a con-
ventional dye which-is simlar to the dye shown above and having formul a
(1), (2), (3), (4), (5), or (6) especiallyydn stability during storage for
a lofg period of tine, causing no clogging of orifices, light resistance 10
and water resistance anong the above described required conditions.
Prevention of clogging of orifices is a very inportant subject matter in
the ink-jet recording t ro ' ' f i abi 3ty f.
Htherto it has 15 beﬁé%%n%ggﬁn;%}ﬁw %%'gl%%ﬁhn%gﬁénﬁ:a{épﬁ&e% od such
as an aut o- GaPRiH HaTelel| r i §5§g& i Bsayapor while
t hé nozzl e iclgp%{&us%) or'ﬁ&aH nﬁg‘a@g‘%ﬁg a h%ﬁ%?&%ﬁ?@. However,
such nmet hodpeiow din RicRE Fifarsdd ivwi@et @iy mdf186d SdedcPivset forlexmple,

In the ink-jet recording liquid a Iiquid medium mainly conprising of water
is used fromm witakiEdsoda Salely . Sénes Hdgakw (Naw VDyedtd£E Wat er sol ubl e
organi ¢ solvent such as a glycol 1Ts used as a wetting agent. Solubility of
dyes t & t heChdnigmtiny)nedisgyes B eslided | Z2tted \p&Fe 338 calihergl Dn t he

chem cal structure of the dyes, and
published by Gihodo Co., December 21, 1973.

That is, a monoazo compound represented by

general formula (IV) or ( IV').

N\
10 (1Iv)
\/I.
{ Iv*')
W
15 (wherein M and R have the same meanings as defined

above) ié first prepared by diazotizing an amine re-

presented by general formula { I1);

IT




(solubility of dyes to water and that to a glycol have a tendency to be
contrary to each other. At the top of the nozzle there is a tendency that
water which is a highly volatile conponent volatilizes to make the .
concentration 5 of a glycol high. Therefore, if the recording |iquid
corftains a dye having a | ow sol ubility5t0 a glycol, there is a large
possibility for clogging the nozzle by precipi- tation of the dye. The
above-descri bed conventional dyes (1) to (6) 10 have a good solubility to

hand © he tgtetern thhal Sed) Snd onedieiRh i adf B BetRlcancd formia (1)
have an 'n{ER'xr O]}/aeij as‘%h&lb%‘?ﬁyrangid%érﬁ?ﬂ’r{@ %fanlggl%ngl LHQH' ity thereof

to water BT 0 rcrent” pr ac |ca USE. ! Therefore,

the recordle I ng, ia 2o ‘gﬂgﬁ%ﬁr e d Nengly. ex?fc ugéli?ﬁﬁs’éﬂé h@é{%gh%dhard' y

cause clogglng 0 cont ent o e recording |liquid
of th's'ﬁ?&ﬁﬁdﬂﬂhiéh(Kﬂfﬁﬁ&ﬁﬁ“&éﬁf&%éﬁiﬁﬁtﬁytaénéﬁéﬂrEOE&uEHe(EQI) l'i quid
medi um conponent ;- the characteristics required-for the recording |iquid,
etc. 5 butod ¢ memerally in the range of 0.1 to 20%by wei ght preferably 0.5
to 15% by wei ght, : _ '

O

(III)
o
SO4M
or
_ _ ' v
\
@/_NHZ (1II')
!
Then, the disazo compound of formﬁla( A Jor
10 ( B.jis easily obtained by diazotizing the monoazo
compouhd prepared in the above step in a mineral acid \)

such as hydrochlorlc ac1d, sulfuric ac1d, etc., u51ng
sodium nltrite, etc., and then coupling the dlazotlzed
product w1th a naphthol derivative represented by general

15 formala (V); HO

(V)




nore preferably 1 to 10% by weight to the total weight of t he recording
-liquid. 'The dyes in this-invention can be used solely or as a conbi nation
of two or nore kinds of them or further may be used as the indi spensable
conponent together with other dye 5 or dyes such as a direct dye, an acid
de,=etc. t he amount of such conventional dyes which can be used together
mﬁthfthe dye of this invention is usuat16~ 0 to 30% by wei ght of the dye for
use inthis invention. As a |iquid medi um conponent for the recording
liquid 10 of this invention, water or.a mxture of water and a water-

sol ubl e organic solv§%tngm%ggye&g§fgs(&§§q.(Eﬁﬁnplqﬁvgf(_ S)ggﬁf -sol ubl e

organi ¢ solvents whi Ch ¢an bé& usé r ‘the ‘recordi g1 dui S
I Ruent i on al kyl al.cohol s_havi 1 4 carbon _at.ons, _Su S t hyl
al cohol , eﬁ{‘jl' gl'cghok' e 28%Po Iveaﬁ"g‘(?hﬁﬁmei o R i &scgﬁ?ﬁ %Igbutyl

al cohol , sggbggtyl al cohol, tert-butyl alcohol, isobutyl alcohol, etc.;
am des such as “di net hyl f or mam de, di net hyl acetam de, etc.; ketones or

ket one al cohol's suchpgs gggbgagpgdFggggggﬁogggnghg Q%%,ﬁygfgm§ﬂ§uch as

tetra-hydrofuran, -di oxane, etc.; n ~ containing“heterocyclic
ket oneg sugBovs Ns”%ﬁ@&&}%‘@ﬁb@?&b@oﬂﬁ,tﬁa%‘@b%%%@ﬂiﬂ%*dnd¥¥9|'d'”one’

etc.; polyal kyl ene glycols
ventional dye which is similar to the dye shown above
and having formula (1), (2), (3), (4), (5), or (g),
especially in stability during storage for a long period
of time, causing no clogging of orifices, light resistance
10 and water resistance among the above described required
conditions.

Prevention of clogging of orifices is a very
important subject matter in the ink-jet recording system
from a viewpoint of reliability thereof. Hitherto it has

15 been_prevented mainly by using mechanical méthod such as
an auto-capping method (sufrounding a nozzle with a
saturated vapor while the nozzle is not used) or a method

N using a hand-operated pump. However, such methods do not

provide satisfactory effects at present.

20 ~In the ink-jet recording liquid a liquid medium
mainly comprising of water is used from a viewpoint of
safety. Generally, a low volatile water soluble organic
solvent such as a glycol is used as a wetting agent.
Solubility of dyes to these liquid media changes delicately

25 according on the chemical structure of the dyes, and



such as pol yet hyl ene gl-ycol, pol ypropyl ene glycol, etc.; alkylene glycols
the al kyl ene noiety of which has 2 to 6 carbon atons, such as ethyl ene
gl ycol, propylene glycol, 25 butylene glycol, triethylene glycol,
1,2,6-hexantriol, thiodiglycol, hexylene glycol, diethylene glycol, etc.;
-19- glycerol; lower alkyl ethers (thé7alkyl noi ety having usually 1 to 4
carben atomns) of polyhydric al cohols such as ethylene glycol nethyl ether,
di et hyl ene gl ycol nmethyl (or ethyl) .ether, triethylene glycol nononethyl
(or ethylgofub#iitey,oftdyedheocwatentand thetf bpegogdgewdt Baveolaubl e
organi c solvent 'in the recording liquid is usually in the range of 5 to
89. 9% by #@iddrcy ptefiss abbytidryot80eably wehght, Abr &her &opr &l £h20 to 50%
by weight to the total weight 10 of the recording liquid. In this case,
the cont emtzzle vehere i s dat tendendyi hhatwwaterawhachcdesr @ Rgabd vt he nature
of the foregoing solvent conponent, the conposition of the solvents, and
t he desi resflatilactenpenent volahélisesr 8PnBakpqing FePcERtadi®dally in
the range of 10 to.9096bg wei ght, pre- ferably 10 tq 70%hy wej ght, nore
pr efe&ab|@f2@'qbyq@%lb§,g . Therefore, if the recording ligquid
| contains a dye having a low solubility to a glycol, there
is a large possibility for cldgging the nozzle by'pfecipi—
tation of the dye. |
The abové-deScribed conventional dyes (1) to (6) \/
10 have a good solubility to water, however, they are
inferior in solubility to a glycol. On the other hénd,the
dyes of the present invention which are representéd by
formula ( I) have an improved solubility to a glycol
maintaining the solubility thereof to water to be in the
15 range sufficient for practical use. Therefore, the record-
ing liquid containing the dyes of the present invention
hardly cause clogging ©f a nozzle.
The content of the dye in the recording liquid of
this invention is determined according to the nature of'the
20 liquid medium component, the characteristics required for
the recording liquid, etc., but is genera11Y'in the range of
0.1 to 20% by weight, preferably 0.5 to 15% by weight,

more preferably 1 to 10% by weight to the totai:weight'of’



wei ght. The recording liquid of this invention can be easily prepared by

. m xing the necessary conponents by an ordinary 20 nmanner w thout need of
any-trqubl esonme procedures. The recording liquids of this invention have
bal anced excel |l ency by thenselves in recording characteristics (e.g., a
recordi ng response, a stability of droglgg formation, a discharging
‘stability, a long continuous recording i property, a discharging
stability after resting the recording -20- for a long period of tine,
etc.), a storage stability, a fixing_property onto recording nedia, and the

l'i ght reSfﬁ%g€g€%¥¥§§¢h?%%ﬁgélstance; wat er resistance, etc., of recorded

I mges but roving these 5 properties, the recording |iquids

TRy contain variRusspedi 1hvensSORuPOREBAl LunkBEMIsER LBE chiebd of the art.

Exanpl es of the sea additives are viscosity controlling agefts ( usual l'y

| npartinga acymiSEREL1Yn0bf 1tk 6P foPe kPnlBeokeeREAl NGr! EQYHABY, npych as
pol yvi nyl al cohol, 10 cellul oses, water-soluble resins, etc.; surface

tension coatuoedi ag eyenifdispenpabier abhyondhystbpgthle suthaeenleangyen of
the recording liquids to 40 to 65 dynes/cn,
5 or dyes such as a direct dye, an acid dye, etc. the amount of
such conventional dyes which can be used together with the
dye of ﬁhis invention is usually 0 to 30% by weight of the M
dye for use in this invention.
As a liquid medium component for the recording liquid
- 10 of this invention, water or a mixture of water and a water-
soluble organic solVent or solvents is used. Exzmples of the
water-soluble organic solvents which can be used for the
recording liquids of this invention are.qlkyl alcohols having
1 to 4 carbon atoms, such as methyl alcohol, ethyl alcohol, n-

15 propyl alcochol, isopropyl alcohol, n-butyl alcohol, sec-butyl
alcohol, tert-butyl alcohol, isobutyl alcohol, etc.; amides
such as_dimethylformamide, dimethylacetamide, etc.; ketones or

W ketone alcohols such as acetone, diacetone alcohol, etc.;
ethers such as tetra-hydrofuran, dioxane, etc.; nitrogen-

20 containing heterocyclic ketones such as N-methyl-2-pyrrolidone,
1,3-dimethy1-Z-imidazolidinoné, etc.; polyalkylene glycols |
such as polyethylene glycol, polypropylene g1yco1, etc.;
élkylene glycols the alkylene moiety of which has 2 to 6
carbon atoms, such as ethylene glycol, propylene glycol,

25 Butylene glycol, triethylene lecol, 1,2,6-hexantriol,

thiodiglycol, hexylene glycol, diethylene glycol, etc.;



such as varioué cationic, anionic or nonionic surface active agent s,
di et hanol am ne, triethanolamne, etc.; 15 pH control ling agents (for .
preferably adjusting the pH of the recording liquids to 4 to 10), such as
bufferss; and fungicides such-as sodiungdehydr oacet oacetate, 1, 2- -
benzi sot hi azol i n- 3-one, 6-acetoxy- 2, 4-di net hyl net adi oxane, etc.). 20
Al so,  for preparing the recording liquid of this invention which is used
- for -an ink-jet recording gégten1of;a tgpe that a recording liquidis : -
char ged w@lptFegiadct riaiey, akksherthers r bEher ahkelcBaiedl| hayiagent such as
an in- organic salt (e, g., |ithiumchloride, amoni um.chloride, 25 sodium
chl ori de WSty kﬂ??,4i%&Qﬁﬂéd3¥9m§he°feEBthggg?c BL&OPQLSF§CRer nor e; o
when the recaording litquid of this invention.is,applied.to an_ink-j et '
r ecor di ndSsyRRMm e _%X/b%ft’ﬁ%&)élr%ﬁ%?ﬁ'rnglFSHKEEnPSgéP'é:@taLea‘el’i@)tlhe action
5 of he ener.qgy,s the thermal propertie 0...the specific heat, the
coel 1 ci R G iR Rt b PRRe hERy Bt e RE Y S P e
recordi n jquid,ds controlled-by suitably selecting the kind of the ,
sol ve’%l’t %fé}t%le’ ?eeéc%"r ding liquid, the conponent ratio of the
g . The content of the fofggoing water-soluble organic
solvent in the recording liquid is usually in the range
of -5 to 89.9% by weight, preferably 10 to 80% by weight,
more preferably 20 to 50% by weight to the total weight - W/
10. of .the recording liquid, |
In this case, the content of water is determined
in a wide range according to the nature of the foregoing | v
solvent component, the composition of the solvents, And
the desired characteristics of the recording liquid but
15 is_usﬁally'in'the range of 10 to 90% by weight, pre-
ferably 10 to 70% by weight,_more preferably 20 to 70% by
weight. | o
The recording 1iquid of this invention can be eaéilf
prepared by mixing the necessary éomponenté by an 6rdinary
20 manner without need of any:troublesomé broceaqfés..
The recording liquids of this invention have balaﬁced'
excellency by themselves in recording characteristicé (é}g.,
a recording response,'a stability of'drbpléf:fOrmation, |

a discharging stability, a long continuous fetdrding

25 property, a discharging stability after resting the recording



10 recording liquid, etc. The recording liquid of this invention possess
the followng nerits. That is, the physical properties such as viscosity,
surface tension, etc., thereof are in the proper ranges, the recording

| i qui d does not clog fine 15 dlscharglnggorlflces of an ink-jet recorder,
the recording |liquid provides recorded "feges havi ng hi gh density, the
r-ecording liquid does not cause change in physical pro- perties or
depositton of solid conmponents during the storage of the liquid, the
recording liquid can record on 20 vari.ous recordi ng nedia w thout

restricti onfoaf arkbﬂgrpbrﬁodtufrtxmsdlmgcnkduaptaanalsoabhéltegondlng
liquid is fixed quickly -and gives recorded i mages excellent in water

resi st ance,fiXigig poypetnomtalresdvhingsieddaceanddthesbdighton. 25

Théﬁ an ink-jet recording systemis explained = -22- hereinbelow There
are var|ou§ﬁ$ﬂ§§&nc¢£nnﬂaﬂherSv%sE%tamﬁtnruatehngélﬁﬁénéBtfeténee in the

nmet hod of generat record- ing droplets and of controlling the flying
direction & QEQQﬁéaﬂ(ﬁﬂQgQ§ but for further improving these

5 properties, the recordlng liquids may contain varlous

additives conventlonally known in the field of the art.

—
\h—éxamples of these additives are viscosity controlling
agents (for usually imparting a\;iEEEEitfwa 1 to 20 c.p.
N to the recording iiqﬁidé), such as polyvinyl alcohol,

10 celluloses, water-soluble resins, etc.; surface tension
controiling agents (for preferably idjusting the surface

“ tension of the recording liquids to 40 to 65 dynes/cm),
such as various dationic, anionic or.hoﬁipnic surface
‘active agents, diethéﬁolamine, triethanolamine, etc.;

15 pH4cbntrolling agénts (for preferably adjusting the pH
of the recording liquids to 4 to 10), such as buffers;
and fungicides such as sodlum dehydroacetoacetate, 1,2~
benzisothiazolin-3- one, 6- acetoxy -2,4- dlmethylmetadlotane,
etc.). "

20 Also, for ﬁréparing the recording liquid of this
invenﬁion which is used for an ink-jet recording system
of a type that a fecof&ing iiqui& is charged with electricity,
a specific resistance éontfollihg agent such as an in-
organic salt (e.g., lithium chloride, ammonium chloride,

25 sodium chloride, eté.), etc., is added to the fecording



An exanpl e of the recording systens is shown in Fig. 1. That is, Fig., 1is
a schematic view showi ng an ink-jet recordi ng system which perforns ,
recordi ng by applying recording signals to the recording head having 10 a
piezo electric oscillator to generate droplets of record- ing liquid in
redponse to the recording signals. As-ghewn in Fig. 1, a recording head 1
Is provided with a piezo electric oscillator 2a, a vibration plate 2b, an
inlet 3 for a recording liquid, a liquid-holding chanber 4, and 15 a

di schar gi bjqoidfice 5. A recording liquid 7 stored in a storage tank 6 is
i ntroduced into the |iquid chanber 4 through a feed pipe 8. In addition,
as the case nayFbethemmonegr whénatthet reaoimdd ngedrisguid weh dsis punp,

filter, etc., is equipped to the feed pipe 8. Pulsed signals 20 convert ecs
from recotuvenytidgnassappbied sogral ipdodedsineromtimg 9y {tem.9f a pul se
convertor) are apglied to the piezo electric oscillator 2a to vary the
pressure dftype thatra- resgriigg diawidhdsl iejeatashdnberhet agtiamponse to
the pul sed signals, whereby the recording liquid 7 is ejected in the 25
form o depheas gnergﬁn1tﬁé gheaRadgPFgPeritlicse B+ ndie®  -23- a record

on the surface _of a.recording nedi.um 12 -
spec%fic heat, the %oefflcTent of thermal expansion, the

e

heat condﬁctivity,feth) of the recording *_iiééi§‘”

IR
-

controlled by sui??blynséléctlng the kind of the solvent
of the recording 1iquid, the Compqnent ratio of the . o
10 recdrding liquid, etc. | |

The recording liquid of this invention possess .

C

the following merits. That is, the physical propeftieSf“
such as vis&osity, surface teﬂsion,_etc.; thgreof are in_
the proper fanges; the recqrding liquid does not clog fine

1S discharging 6rifi;es of an ink-jet.recorder, the recording
liquid provides récorded_images having high density, the
recording liquid does not cause chahge iﬁ_bhysical pro-
perties or depoéitioh of Solid components during the
storage of fhe'liquid; the recofding liquid can record on

20 various recording media withouf restrict;on of the kind of
the recording media;'and also the recording liquid is_fixed
uickly and gijes recorded images_ex;elleﬁt in water
rTesistance, iight'resistanée,_abrééion reéistance an&___ 
resolution. | “ |

25 ' Then, an ink-jet recofding“ system is explained _



Besides the aforesaid ink-jet recording system there are known vari ous
types of  ink-jet recording systens. For exanple, Fig. 2 shows a

modi fication in recording 5 head 1 of the recording device shown in Fig.

1, in which a cylindrical piezo electric oscillator 2a is disposed around a
nozzl g-formed |iquid-holding chanber 4. J#ge. mechani sm of generating

rlecor tﬂg liquid droplets is fundanentally sane as in the recordi ng system
shown in 10 Fig. 1. Mreover, there are known a ink-jet recording system
in which electrically charged droplets are continuously generated and parts
of the drophersinbelawed for recording, and an ink-jet recording systemin
whi ch t her mal energy 15 is applied to the recording liquid in the liquid
chanber in .a recofdPrg RERAVRHiPUSpdRscies recording sygriems taecgdiderate
droplets of .the recording liquid by the thermal energy. An exanple of these
recordi ng s¥B8ehR FResAdwferrnge -1k §hesmethpg. o3BgsRETAtd N Te£oT8or di ng
head 13 is conpgsed_of a gl.ass, ceram.c¢ or plastic plate having an

i nk- passi ngtB8a ﬁ%PIEESaﬁgdao%eSPPﬁ§°Hé&&g1§ﬁewﬁﬂ¥ﬂn¥sd&§&§q¥ﬂn of

heat - sengitjye reCOﬁdgng, bonded to the plate. 1In addition, athin film
25 type®hehd® $TPPLGEPrated in Fig. 3A as the heating head 15

An example of the recording systéms is shown in
Fig. 1. That is, Fig. 1 is a schematic view showing an
" ink-jet recording system which performs recording by

N applying recording signals to the recordihg head hafing

10 a piezo electric oscillator to generate droplets of record-
ing liquid in response to the recording signals. As shown
in Fig. 1, a recording head 1 is provided with a piezo.
electric oscillator 2a, a vibration plate Zb; an inlet
3 for a recording liquid, a liquid-holding chémberw4, and

15 a discharging orifice 5. A recording liquid 7 stored in
a storage tank 6 is introduced into the liquid.chamber 4
through a feed pipe 8, In addition, as the cése ﬁay be,
an intermediate treating means 9 such as a pump, filtef,
etc., is equipped to the feed pipe 8. Pulsed signals’

20 converted from recording signals S by a sigﬁ#i—prdcessing
means 10 (e.g., a pulse conVéftor).arehépplied to the piezo
electric oscillator 2a to vary the pressure of the record-
ing liquid in the liquid éhamber 4 in:ré5ponse to the pulsed
signals, whereby the'récording liquid.7 is.ejected in the

25 form of droplets 11 from the discharging orifice 5 to make



-24- but the heating head for use in this invention is not restricted to
the type. The heating head 15 is conposed of a protective film 16 made of
silicon oxide, etc., alumnumelectrodes 17 - 1 and 17 - 2, a heating-
resistor 5 |layer 18 nmamde of nichrone, -.gg8¢c, a heat accunul ating | ayer 19,
~andl aysubstrate 20 having a good heat radiating property, such as al um na,
etc~An ink 21 is filled in the channel 14 up to a dis- charging orifice 22
and forms a neniscus 23 by the action 10 of pressure P. Now, on applying

el ectricysighals QﬁtQhEhguFEEEErBQéﬁ }écbrﬁgégdm£é"n?ﬂf*he heati ng head 15

rapi dly generates heat at the region shown nto formbubbles in the ink

21 which i |mEgnagst cib! Bebbeshegl k-5t FRRbMBLI I, the ink is

proj ect ed by e action of the pressure; "and the in 1°%is ejected to a

recor di ngh&pdi 4P 2knbiAWaBEodsSePpedi BE Qnik-ijee 22T IGO0 ekl Op! et s
24. Fig. 4 -shows an external appearance of a nultiple head conposed of an

array ofFer nmb:epl.eg Fbg.r ecendwBgahmads faCatiew im ieddrdihg The
mul ti-head is made by bonding a glass plate 27 having a nunber of channel
26 wig h kheddal -of nghbendcsrdiihgr devitlee shoen linuFtirgat ad, iim kilgi cBA.
| a cylindrical piezo electric oscillator 2a is disposed
arouna a nozzle-fbrmed_1iduid-holding chamber 4. The
mechanism of generating reéording liquid droplets 1is
fundamentally same as in the récqrding.system shown in o k—/
10 Fig. 1;_ |
Mbreover,“there are khown_a inkfjgt_recording system
in which eléétriééliy charged droplets are continuously
generafed and parts of the droplets are used for recording,
and an ink?jet recbrding system in which thermal energy
15 1is applied to the fécording_liquid in the liquid chamber
in a recording_héad in response to recording signals to
generate droPiets of.the_recording 1iquid by the thermai
energy. | _. .. o _ : _ L.J
An example_of these.recording systems is shown in
20 Fig. 3A, Fig. 3Biand Fig. 4.
A recording head 13 is,composed of a glass, ceramic.
or pIaStic ﬁlaté h;ving an ink-passing channel 14 and
a heating head.ls, which is used for heat-sensitive
recording, bonded to the plate, _In addition, a thin film-

25 type head.is illustrated in Fig. 3A as the heating head 15



Fig. 3A is a cross sectional view of the recordi ng head 13 taken al ong the
. passageway of ink and Fig. 3B is 25 a cross sectional view taken along |ine
A-Bin Fig. 3A, -25- SYNTHESI S EXAMPLE 1 (Synthesis of Dye No. 1) (1)
Preparation of 1st -diazo liquid: To 446 ml of a 3% aqueous hydrochloric
acid 5 solution was added 22.3 g of-24%-ani nonapht hal ene-5- sulfonic acid
‘andfthe;nixture was stirred for 3 hours to provide a uniformslurry. To the
t hus obtained slurry was added 200 g of ice to cool it to [err] and then to
t he -26- slurry was added an aquepus solution of 7.3 g of sodiumnitrite
di ssol ved but zhentheaft ing dreadTHmr, usfe em sthiky idmyeardtion xiurmot or one hour
at [err] to performthe diazotiza- tion, remaining sodiumnitrite was
el i ni nat ed e TigE e L@dithieortygfe 3 Jhef hratting diead d 3 diprovmpiesed 1st di azo
| Tqui d. :
g of a protective film 16 made of silicon oxide, etc.,
aluminum electrodes 17 - 1 and 17 - 2, a heating resistor
5 1layer 18 made of nichrome, etc., a heat accumulating
layer 19, and a substrate 20 having a good heat radiating
property, such as alumina, etc.
An ink 21 is filled in the channel 14 up to a dis-
N charging orifice 22 and forms a meniscus 23 by the action
10 of pressure P.
Now, on applying electric signals onto the electrodes
17 - 1 and 17 - 2, the heating head 15 répidly generates
heat at the region shown by n to form bubbles in the ink
21 which is in contact with the region, the meniscus 23
15 of the ink is projected by the action of the pressure,
and the ink 21 is ejected to a recording medium 25 from
the discharging orifice 22 as recording droplets 24,
Fig. 4 shows an external appearance of a multiple head
composed of an array of a number of the recording heads
20 shown in Fig. 3A. The multi-head is made by bonding a
glass plate 27 having a number of channel 26 with a heat-
ing head similar to the one illustrated in Fig. 3A.
Fig. 3A is a cross sectional view of the recording

head 13 taken along the passageway of ink and Fig. 3B is

25 a cross sectional view taken along line A-B in Fig. 3A,



(2) Preparation of 2nd diazo liquid: To 450 m of water was added 22.3 g of
1,7-Ceve's acid having the fornmula 10 and the mixture was stirred for 2
hours to provide a uniformslurry. To the slurry were added 300 g of ice, "’
the 1st diazo liquid obtained in foregoing step (1), and 10 M of a 25%
aquéous sodi um hydroxi de sol ution and then the 15 resultant m xture was -
stirred for 15 hours at O to [err] and2®&- a pH of 2 to 3 to performthe
coupling reaction. Thereafter, 200 g of sodiumchloride was added to the
coupling reaction product to performsalting out. The reaction product thus
precipitated was coll ected bySZ@TﬂaﬁﬂﬁuﬁﬂAé§¥Eybshed with 500 M of a 10%
aqueous sodi um chl oride solution and dried to provide 40,1 g of a nopnoazo
conmpound havi ng the feornul 4Synthesis of Dyesdha B [err] To 500.n of a 5%

aqueous rochloric acid '
g Q¥? Preparation of lst diazo liquid:

To 446 ml of a 3% aqueous hydrochloric acid
5 solution was added 22.3 g of 2-aminonaphthalene-5-
sulfonic acid and the mixture was stirred for 3 hours to
provide a uniform slurry. To the thus obtained slﬁrry_

was added 200 g of ice to cool it to 3°C and then to the




sol uti-on was added 25.0 g of the nonozo conmpound thus obtained and after
.s{irring the mixture for 5 hours to 5 provide a uniformslurry, the slurry
was’coqQled to [err] by the addition of 300 g of ice. An aqueous sol ution of
3.8 g of sodiumnitrite dissolved in 38 m of water was added to the slurry
and-gfter stirring the resultant m xturegior 4 hours at [err] to perform
the diazotization, 10 remaining sodiumnitrite was elimnated by the
addition of 1 g of sulfamc acid to provide a 2nd diazo liquid. (3)
Coupling: After adding 16.0 g of 1-hydroxy-7-am nonaphtal ene- 3,

6- di sul f oniga eyl vets 4004 Gin Vi ®doud soNtDontde 153 ¢ of usedi@s adj ust ed
to 8-10 and the tenperature was adjusted to 2-[err] by adding thereto 800 g
of i ce, 55 mitmiften Ridbcirresduin STBIimin ¢ draeexle SThen | cafter s$hibrPimgdi azo
|l iquid obtained in the above step (2) to performcoupling. After further
stirring tlhe ardcttiwre nfoa wre Jour at BHOUte periden sthhe dbapetidtare and
pH as above, 250 g -28- of sodiumchloride was added thereto to salt out
a dye. The tWhan + emaddpag tsafive nidtite sthelininatedrbrrthewashed with
300 n150f a 10% aqueous sodi um chl ori de

addition of 3 g of sulfamic acid to provide a lst diazo
liguid.
(2) Preparation of 2nd diazo liquid:
fo_450 ml of water was added 22.3 g of 1,7-Cleve’'s
N acid having the formula

10 | H2N

and the mixture was stirred for 2 hours to provide a uniform

slurry. To the slurry were added 300 g of ice, the lst

diazo liquid obtained in foregoing step (1), and 10 ml

of a 25% agqueous sodium hydroxide solution and then the
A, 15 resultant mixture was stirred for 15 hours at 0 to 3°C

and at a pH of 2 to 3 to perform the coupling reaction.

Thereafter, 200 g of sodium chloride was added to the

coupling reaction product to perform salting out. The

reaction product thus precipitated was collected by

20 filtration, washed with 500 ml of a 10% aqueous sodium
chloride solution and dried to provide 401 g of a monoazo

compound having the formula:



{

solution to provide 240 g of a wet cake. The wet cake 5 was subjected to
a desalting treatnent and then dried to provide 35.5 g of the desired dye

No.1 with a yield of 81.3% The result of the elenental analysis was as

foll ows.
(% ¢

C H N Cal cul ated (%9 41.1 1.9 8.0 Found
41. 3 1.8 7.9 10 SYNTHESI S -
EXAMPE 2 (Synthesis of Dye No. 2) (1)2Preparation of 1st diazo liquid: 1st

diazo liquid was prepared in the same manner as (1) in Synthesis Exanples

1. 15

obt ai ned by di azotizing the nonoazo conpounq having the forrmula [err] [err]

[err] 25

10

15

20

(2) Preparation of 2nd diazo liquid: 2nd diazo |liquid was

-29- in the sane manner as ( Synt hesis Exanple 1 using

\,/’\ N=N )(\

To 500 ml of a 5% aqueous hydrochloric acid
solution was added 25.0 g of the monozo compound thus
obtained and after stirring the mixture for S hours to
provide a uniform slurry, the slurry was cooled to 3°C
by the addition of 300'g'of ice. An aqueous solution of
3.8 g of sodium nitrite dissolved in 38 ml of water was
added to the slurry and after stirring the resultant
mixture for 4 hours at 3°C to perform the diazotization,
remaining sodium nitrite was eliminated by the addition
of 1 g of sulfamic acid to provide a 2nd diazo liquid;'

(3) . Coupling:

After adding 16.0 g of 1-hydroxy-7-aminonaphtalene-
3, 6-disulfonic acid to 460ml of water, the pH of the
mixture was adjusted to 8-10 and the temperature was adjusted to 2-5°C
v adding thereto 800 g of ice, 55 ml of a 25% aqueous
sodium hydroxide solution and the:2nd diazo liquid |
obtained. in the above step (2) to perform coupling.

After further stirring the reéction'ﬁixﬁure

for 5 hours at the same temperature and pH as above, 250 g

-’



the 1st diazo liquid and 1.6 - Cleve's acid instead of 1.7 - Ceve's acid.
(3) Coupling: 5 ) : Dye No. 2 was obtained in the sanme manner as
(3) in Synthesis Exanple 1 using 2nd diazo |iquid obtained above (2) step
in an anmount of 35.4 g with a yield of 81.0% The result of the el enental

anal ysi s\was as follows. 10 _ C H
N Cal cul.ated (% 41.1 1.9 -28~0 Found (% 40. 9
2.0 8.1 Synthesis Exanple 3 (Synthesis of Dye No. 6) 15 (1)

Preparation of 1st diazo liquid: To 600 mM of a 3% aqueous hydr ochloric’

acid sol uti add 30. of 2-anj nqnapht hal ene-4, 8-..di.sul.fonic acid
and the i ﬁofﬂrsé’ Sc?rﬁ g of*3 ar?cfflﬁrgsqtq'be% -iq-'é)e =5 l&niq‘uotr i gytﬁ"ry. The
slyurry was 600l t er 0. y _addi 0 of kcC To th lurry was
added an a&gleeoﬁigg sotl%d‘{si odnépoqznf:.%ijgwaoﬁ Cséopéillezuc%en‘?tl? tfelg?z"s%%:"(\)/%dg?% 73 m of

wat er. Therm, el $H {dd Gt W H Xy ea:%l%_fot?é‘es Ui &l ] %&eto perform
the diazotization, renmaining sodiumnitrite was elimnate y the addition
of 3 g of Hdifialidh ad bdRvich 240 Yidle £ st a0 Imildliwet cake

5 was subjected to a desalting treatment and then dried to

- provide 35.5 g of the desired dye No.1 with a yield of 81.3%.

‘The result of the elemental analysis was as

} follows.
—
C H N
Calculated (%) 41.1 1.9 8.0
Found (%) . 41.3 1.8 7.9
N\ —_— :
10 ' SYNTHESIS EXAMPLE 2
(Synthesis of Dye No. 2)
(1) Preparation of lst diazo liquid:
lst diazo liquid was prepared in the same manner
as (1) in Synthesis Examples 1.
15 (2) Preparation of 2nd diazo liquid:
Y 2nd diazo liquid was obtained by diazotizing

the monoazo compound having the formula

25



-30-" (2) Preparation of 2nd diazo liquid: To 450 m of water was added 10.7
g of mtoluidine and the m xture was stirred for 2 hours to provide a )
uniformslurry. To the slurry were added 300 g of ice, 5 the 1st di-azo
liquid obtained in foregoing step (1), and 10 ml of a 25% aqueous sodi um
hydroxi de solution and then the resyltant m xture was stirred for 15 hour's
at 0+t0 [err] and at pH of 2 to 3 0’ performthe coupling reaction.
Thereafter, 200 g of sodiumchloride was added to the 10 coupl i ng
reaction product to performsalting-out. The reaction product thus

br eci pi t ged s Gl skt b 1(3) 1 ISy eneshetexkih1 600_dsink a 10%
aqueous sodlun1cﬁlori e solution and dried to provide 33.7 g of a nobnoazo
conpound t'P%Vil%Q; fdl%zfoorﬂcuiiﬁd N S F [ercledd § eacial ensteda 450 n of a 5%
aqueous hydrochl oric acid solution was added 21.1 g of the nonoazo conpound
thus 1.7 - Cleve's acid. . _ : : o ' :

(3) .Coupling:

5 - Dye No. 2 was obtained in the same manner as (3)
in Synthesis Example'1 using 2nd diazo liquid obtained. above
'(2f step in an amount of 35.4.é with a yield of Sf.O%.'

The result of the elemental analysis was as

| o
follows.
10 ' S | c B H N
Calculated (%) 41.1 | 1.9 8.0 o
Found (%) -40.9 - 2.0 8.1-
Synﬁhesis Example 3-
(Synthesis of Dye No. 6 ) .
15 (1). Preparation of.lst diazo liquid:
To 600 ml of a 3% agueous hydrochloric acid
sdlution was added 30.3 g of 2-aminonaphthalene-4,8-
disulfonic acid-and the mixture was stirred for 3 hours o’

ﬁo provide a uniform slufry. The'slurry was cooled . to 3°¢
20 by adding 200 g of ice. :To the slurry was added an aqueous
solution of 7.3 ¢g of_sbdium nitrite dissolved in 73 ml of
water. Then, after stirfing the mixture for one hour at
3°C to perform thé diazotization, remaining sodium nitrite
'was eliminated by the addition of 3 g of sulfamic acid to

25 provide a lst diazo liquid.



obt ai ned and after stirring the mxture for 5 hours to provide a uniform
slurry, the slurry was cooled to [err] 20 by the addition of 300 g of

i ce. © An, aqueous solution of 3.8 g of sodiumnitrite dissolved in 38 m of
wat er was added to the slurry and after stirring the resultant m xture
for 4 hours at [err] to performthe dtgﬁggization, remai ni ng sodium [err]
was elimnated by the addition of 1 g of“sulfam de acid to provide a 2nd
diazo liquid. (3) Coupling: After adding 19.8 g of

1- hydroxy-7-(3' -sul fophenyl) -am nonapht hal ene-3-sulfonic acid to 400 m of

wat er, the of the m xture justed to 8-10 and the tenperature was
adjust to Zﬁﬁérrfrﬁfaﬁ: RICH t%?&% #0’0"09 B s5 M 10 of a 25%
agugous sodi um hydr oxi.fde t. on. and the 2nd di iqui d_obtai ned. in the
above step (2) to per T:%r‘rﬁ%?lou%& i g.wa%fetrerwa\‘surat%eraazgltd Tﬂi%goé)%a&i’%:‘&‘#’o‘he

m xture for hQur.s &AL L, 2250 g of 15
sodi m chl or ia éi \%gg gg&ﬁ%é@?(ﬁﬁo séfltf%rﬁtfgidod%é %I'%é:ooﬁgled Kus deposi ted

Shior i de. sor tTeE™ & S e D10 e o g b Ak atart T Y g ot
subjected the lst diazo liquid obtained in foregoing step (1), and

10 ml of.a 25% équeous sodium hydroxide solutioh and then

the resultant mixture was stirred for 15 hours at.O to 3°C

and at PH of 2 to 3 to perform.thé'coupiing reaction. |
Thereafter, 200 g of éodium chloride was added to the

10 coupling reaction product to perform salting out. The

reaction product thus precipitated'was collected by

J
filtration, washed with 500 ml of a 10% agueous sodium
chloride solution and dried to provide 33.7 g.of,a monoazo
compound having the formula: | "
15

To 450 ml of a 5%'aque6us hydrochloriélacid:
solution was added 21.1'g-of the monoazo compouhd thus
obtained and after stirring the mixture for 5 hours to
provide a uniform slurry, the slurry was cooled to 3°C

20 by the additibn of 300 g of ice. An aqueous soiution of

3.8 g of sodium_nitfite dissolved in 38 ml of water was



to a desalting treatnment and then dried to provide 36.4 g 20 of the
desired dye No.6 with a yeild of 39.5% The result of the elenental

anal ysis was as follows. C H N Cal cul ated (%9 43.3 . 2.3
7.% 25 Found (% 43. 1 2.1 7.6 - 32-
SYNTHESI S EXAMPLE 4 (Synthesis of Dyz1No.7) (1) Preparation of 1st diazo-

| i qutd: 1st diazo |liquid was prepared in the sanme manner 5 as (1) in
Synthesis Exanple 3. (2) Preparation of 2nd diazo liquid: 2nd diazo |iquid
was obtai ned_ by di azotizing the nonoazo conpound having the fornula [err]
[err] [e¥ddedcto thetpburhreaR@ndfEeBsSERYriRISERehESSY LiERA¥pl e 3 using the

1st diazo liquid and O-toluidine_ instead of mtol uidine. .
mixture for 4 hours zt 3°C to perform the diazotization, ' v

remaining sédium 6w wite was eliminated by £he addition
of 1 g of suifamiﬁ ;cid to provide a_2nd diazp liquid.
(3) Coupiing: | ) _ | N
- After adding 19.8 g of 1-hyaro%y;743'fsulfépheﬁjl)
~aminonaphthalene?3-Suifonic acid £°.4Od mi.of waﬁef,.the
pH of the mixfure was adjﬁsted to 8—10:énd the temperaturé
was adjﬁst té 2-5?C by adding thereto BOb.gléf ice, 55 mi o/
10 of a 25% aqueous sodium hydroxide soiution and theIan
diazo liquid obtéined in the above step (2) to perform”.
coupiing. | | . | B |
'After.fuither stirring the feactién mikture for
5 hours at the same temperaturé.aﬁd pH as_above, 250 g of
15 sodim chloride.was added thereto to.salt out a dyé. The
dye thus deposited was collected by filtration and washed
with 300 ml qf a 10% aqﬁeéus sodium chloride solution to
provide 240 g of a wet cake. Tbe wet cake was subjected . H)
to a desalting treatmant and then dried to pfovide 36.4 g
20 of the desired dye No.6 with a yeild of 39.5%.
' The résult of the_elemental analysis was as
follows. | | |

c . H. N

Calculated (%) 43.3 2.3 7.7

25 Found (%) 431 2.1 7.6



(35 Coupl i ng Eye.hb. 7 was obtained in the same manner as 15 (3) in
Synt hesi's Exanpl e 3 using 2nd di azo |liquid obtained above (2) step in an
amount of 38.7 g with a yield of 84.5% The result of the el enental

anal ysis was as follows. C H - N Cal cul ated (% 43. 3 2.3
7: 7 Foumd (% 43.5 2.3 . 7.6 -33- Exanple 1 |on-exchanged
wat er (hereinafter, is referred sinply 13¥as wat er) 71 wt. parts

Di et hyl ene gl ycol 25 5 Dye No. 1

4 Tot al 100 wt. parts The foregoi ng conmponents were sufficiently

m xed in avessel to dissolve thgysDHESISOERAMBDES4and after filtering the
m xture with a polytetrafluoroethylene fiTter 10 having mcro pores of 1
‘micron of pore size under pre¢Symeheshe &£l DyatHowd$ subjected to a
degassing treatnent using a vacuum punp to provide a recording liquid. The
recording (1) Preparation of lst diazo liquid:

1st diazo liquid was prepared in the same manner
5 as (1) in Synthesis Example 3.
(2} Preparation of 2nd diazo liquid:
2nd diazo liquid was obtained by'diazotizing

the monoazo compound having the formula

U _
| NaO3S _ _ _/CH3
@O N=N~<9>NH2
\J _ .
éOBNa
10 in the same manner as (2) in Synthesis Example 3

using the  1lst diazo liquid and O-toluidine instead of
m-toluidine.
(3) Coupling

KVL Dye No. 7 was obtained in the same manner as

15 (3) in Synthesis Example 3 using 2nd diazo liﬁuid obtained
above (2) step in an amount of 38.7 g with a yield of 84.5%.
The result of the elemental analysis was as

follows.

Calculated (%) 43.3 2.3 7.7

Found (%) T 43.5 2.3 7.6




(Liquid t hus obtai ned was subjected to following tests T to [err] using a
ecordi ng devi ce having on-denmand type ink- 15 j et recording heads for

di scharging droplets of a recording liquid by a piezo electric oscillator’
(the discharging orifice dianeter of 50 mcrons, the piezo electric
osdillator driving voltage of 60 vol ts,33and the frequency of 4 KHz). The -
results were all satisfactory. In addition, 20 when the sanme procedure as
menti oned above was followed using Dye No. 6 in place of Dye No.1l, good
results were obtained in all the test. Test [err]: Long storage stability

of recording liquid: 25 . - Exdmmie ht recording liquid was stored
for 6 nonths at [err] and [err] in a closed glass container, the

deposi ti on of insol dsircenghangedaatrer hexebnafted,.the properties and
color tone of the liquid were unchanged. Test T2: Di'scharging stability: 5
When recordi ng was pet frafaaresd smintRay €aee¥) ng ThewkecbrBtag | i quid
for 24 hours in an atnosphere of_  roomtenperature, [err% and [err],
hi gh-qual ity recor diHGtBAeRH I, y perfornmed throudhout the test period
4

under _each conditiqrb.ye No

5 1

Totai 100 wt. parts
The foregoing qompénents-were sufficiently mixed
in.avessel to dissolve the solid components and after _
filtering the mixture with a polytetrafluorocethylene filter o/
10  having micro pores of 1 micron of pore size under pressure, the
filtrate was subjected to a degassing treatment using a
vacuum pump to provide a recording liquid. The recording
liquid thus obtained was subjécted to £ollowing tests Ty
to T5 using a recording device having on-demand type ink-
15 jet recording heads for discharging droplets of a recording
liquid by a piezo electric oscillator (the discharging
orifice diameter of 50 microns, the piezo electric.
oscillator ?rivipg voltage of 60 volts, and the freqﬁency -
of 4 KHz). The results were all satisfactory.. In'additioh,
20 when the same procedure as mentioned above was followed .
using Dye:No,-G in place of Dye No.1, good results were
obtained in all the test.
Test le Long storage stability of recording
liquid: |

25 : When the recording liquid was stored for 6



10 Test [err]: Discharging response: Wen the intermttent

. discharging of the record- ing liquid at two-second interval and the

di scharging after allowing to stand the recording liquid for 2 nonths were
tested, no orifice top clogging occurred and stable and 15 uni form
{ecording was performed in each case. Test [err]: Quality of recorded

mages: The recorded images had high deﬁgkty and were clear. The density

reduction percentage of the recorded i mages after exposing the imges to a
rooml|anp for 3 20 nonths was |ess.than 1% Al so, when the recorded

i mages were imersed in water for one mnute, blotting of the images was
very littmenthssat o134°C modifidiq \in ¢ ARseiI I FRICRtR ERRF di BRe nedi a:

pSpers shARPATHLHE (O 1O D 8 W ES MDA i A S T EhRrd oFher 15
he | mge P S DAL FEIGF GRAF @6 e o 11d FTT WRFIIRTR L g of ¢ he
i mges 5 was Obseﬁﬁgﬂifgﬁ‘”bfﬁgﬂg%%f&gfé%%ﬁﬂif{%zfixabi|ity of the
5 When recording was performed by continuously
ejecting the recording liquid for 24 hours in an atmosphere
of room temperature, 5°C and 40°C, high~-quality recording

could be Stably performed throughout the test period under

each condition.
10 - Test T3: Discharging response:

O When the intermittent discharginé of the record-
ing liquid at two-éécond inte:val and the discharging after
allowing to stand the recording liquid for 2 months were
tested, no orifice top clogging occurred and stable and

15 uniform recording was performed in each case.
Test T,: Quality of recorded images:
The recorded images had high density and were

N\ clear. The dénsity reduction pércentage of thé recorded

images after exposing the imageslto a room lamp for 3

20 months was leés than 1%. Also, wﬁen'the recofded images
were immersed in water for one minute, blotting of the
images was very little.

S
recording media:

Test T.: Fixability for various kinds of

25 Recorded images_fbrmed on each of the_fecording



recording |liquid. Tradenane of paper Paper gr ade Maker

G nwa H gh quality Sanyo Kokusaku 10 :
paper Pul p Co., Ltd. Seven Star Hokuet su
Sei shi K K. Haku Bot an Medium qual ity Honshu Seishi K K 15

4§ Toyo Filter Non- si zed paper Toyd*ﬁ%@hi'K.K. Paper No. 4 Exanple 2
Wat er~ 62 wt. parts N-nethyl-2-pyrrolidone
15 20 Di et hyl ene gl ycol + 19 Dye No. 2

4 Total 100 wt. parts A recording li'quid having the above conponents was
prepar ed pypéhe shownnBfineheasolllokiagpltableamer2b rubdidd editdd & 0 Test
[err] to[err] as in Exanple.1 using a recording -36- device having an
on- denmandfipger naftepl &¢5hesadofiiBesince recording and the shift and o/
blottiﬁg of the rubbed parts of the images were inspected.
In each case, neither shift nor blotting of the images
5 was observed, which showed the excellent fixability of the
récording liquid.

Tradename of

paper o Paper grade Maker o
Ginwa | High Quality Sanyo Kokusaku . ™~
10 ' | - paper o Pulp Co., Ltd.
Seven Star | o Hokuetsu Seishi _
- K.K. - ~
Haku éotén Medium quality Honshu Seishi
| _l | _ K.X.
15 | foyo Fiiter_ Non-sized péper Toyo Roshi K.K. -
Paper No; 4
Example 2 _
Water | . 62 wt. parts. . MJ
N-méthyl-z-pyrrqlidone .15 "
20 Diethylene glycol 19
by wo. 2 .

Total 100 wt. parts

A recording liquid having the above components

was prepared'by the same manner as in Example 1 and

25 subjected to Test'Tl to T5 as in Example 1 using a recording




di scharging orifice diameter of 35 mcrons, the heating resistor resistance
.of [err} the driving voltage of 30 volts, and frequency of 2 [err]) for
recordi ng by applying 5 thermal energy to a recording liquid in the
recording head to generate droplets of the recoding liquid. The results are
eéceIJenR in all the tests. The sane pro- cedure of this exanple was

flol  owed jusing Dye No. 7 in place of by3®e. 2 and the excellent results
wer e obtai ned 10 in all the tests. Exanple 3 Water

45 wt. parts Ethyl ene glycol ) 20

1, 3-Di met hyl - 2-i m dazol i di none 30 15 Dye No. 3

5 Tot al ¥RVige having arcondiemand quype hawilbhipiaechaddvétbenpositi on was
pngpared_by the sane manner as in Exanple 1 and subjected to Tests [err] to
[ert] as irfisehareing anbficediameober Qfrd5créereeptr theahpathagt ests.

This exanple was followed in the sanme manner _except using Dye Ng. 8 in
pl ace of DyeNStar FrEiskanse?f ch?0festiie SA%LY %bY%#EgﬂeiﬂfaFP t he

tests. volts, and frequency of 2 KHz) for recording by applying
5 thermal energy to a recording liquid in the recording -
head to generate droplets of the recoding liquid.. The
results are excellent in all the tests. The same pro—-
cedure of this eXémple was followed using Dye No. 7 in
place of by No. 2 and the ekcellent results were obtained
10 in all the tests.
Example 3
Water 45 wt. parts
Ethylene glycol 20 "
1,3-Dimethyl-z-imidazolidinoné 30 "
15 Dye No. 3 5 "
Total ﬁOO wt. part
A recording liquid having the above composition
N was prepared by the same manner as in Example 1 and |
subjected to Tests Tl to TS aé iniExample 2. The results
20 were excellent in all tﬁe tests. This example was followed
in the same manner except usiné Dye No. 8 in place 6f Dye
No. 3 and the excelleﬁt results ﬁere obtained in all the

tests.



- -37- Exanple 4 Water 60 wt. parts Diethylene
. glycol 36 Dye No. 4 4 5

Tot al 100 wt. parts A recording |iquid having the above conponents was ’
prepared by the sane manner as in Exanple 1 and subjected to Test T to
[err] vas in Exanple 2. The results g-e excellent in all the tests. This

exanpf'e was followed 10 in the sane manner except using Dye No. 9 in

pl ace of Dye No. 4 and the good results were obtained in all the tests.
Exanple 5 Water 66 w. parts D ethylene glycol
nmono- 15 nethyl et her Example 4 30 Dyne No. 5

4 Tot al 100 wt. parts A recording liquid having the above conmponents was
prepared by the sawatemnner as in Exanple 1 and 260 stbj ARt to Tests T
to T as in Exanple 2. The results 1 . 5 were excellent in all the

tests. The same pbéeshylenef gilyicolexanpl e was foldfwed “Using Dye No. 10 in

pl ace of Dye No. 5 and the .good results were obtained inall the.
Dye No. 4 4

5 Total 100 wt. parts
A recording liquid having the above components
was prepared by the same manner as in Example 1 and

eubjécted to Test Tlto T. as in Example 2. The results

5 o
were excellent in all the tests. This example was fpllowed A
10 in the same.ﬁaﬁnef except using Dye No. 9 in place of Dye
No. 4 and the good results were obtained in all the tests.
Example 5 ™
Water . 66 wt. parts
Diethyiene glycol mono-
15 methyl ether | 30 "
Dyne No. 5 ’ . 4 "
” Total .100 wt. parts
A recording liquid having the above components -

was prepared by the Eame manner as in Example 1 and

20 subjeeted to Tests Tl to.T5 ae in'Example 2. The results
were excellent in all the tests. The same procedure of
thie examplenwaé followed'using-Dye. No. 10 in;Place_oﬁ
Dye No. 5 and the good resﬁlts were obtained in all the

test.



test.- -38- Exanple 11 to 13 Recording |iquids having the conponents
shown in Table 3 below as Exanples 11 to 13 were prepared by the sane
manner as in Exanple 1. Each of the recording 5 liquids was filled in a
felt pen and after witing on a nedium quality paper (Haku Botan, trade

me, gymade by Honshu Seishi K. K') using each recording liquid, the water
resistapce of the witten imges was tested. Furthernore, the witing
property of each recording liquid 10 -38-ter allowing to stand the felt pen
for 24 hours without the cap was tested. The recording liquids in the

exanpl es were excellent in water | ﬁ;ﬂimmiting property after
allowing to stand. The results g@lﬁ Tex e 1 bel ow -39- Table 1
Exanpl e -No. Recor digugd i 194RAE Having tH¥ -RéHdonents shown

in Table 3 below as Examples 11 to 13 were prepared by
the same manner as in Example 1. Each of the recording
5 liquids was filled in a felt pen and after writing on a
medium quality paper (Haku Botan, trade name, made by
Honshu Seishi K. K.) using each recordiﬁg liquid, £he

water resistance of the written images was tested.

v '
Furthermore, the writing property of each recording liquid
10 after allowing to stand the felt pen for 24 hours without
the cap was tested.
(O

The recording liguids in the examples were
excellent in water resistance and writihg property after

allowing to stand. The results are shown in Table..1 below.



11 \Water 71 Di et hyl ene gl ycol

25 5 Dye No. 11 4 Total
100 12 Wat er 45 Et hyl ene gl ycol .
20 N-met hyl - 2- pyrrol i done 30 10 Dye No. 12
5 total 100 13 Water  _aq. . 50 -
Pol yet hyl ene gl ycol 10 %gethylene gl ycol 35
15 ' Dye No. 13 ' 5 Tot al
100 20 -40- CLAIMS: 1. A recording liquid conprising at |east one
napht hal enedi sazo dye representeflabbg 1general fornula (1) and a liquid
medi um for dissolving or 5 - ~di spersing the dye; [err] :
-Example No. ._chqrding ligquid component. = wt.part -
11 Water _ . E . 71
DiethYlene glycol 25
5 - Dye No. 11 _ _ .4
| - ~ Total 100
12 Water S 45
Ethylene glycol o .20 .
N-methyl-2-pyrrolidone . 30 . ~
10 o _ Dye No. 12 -5
Total - 100
13 Water f. o 50 v
Eolyethylene_glycol _ - 10
Diethylene glycol _ 35
15 ' Dye No. 13 . 5
Total 100
-

20



[e?r] [err] R wher ei n Qrepresents or a 1,4-naphthylene group substituted

.bf [err] represents a nethyl group, 10 a net hoxy

group; X represents a hydrogen atom or a phenyl grou

[err]; mis equal to 1 or 2; nis equal to 1 when Xre ﬁﬂ%ﬂm Uw
atomyand is equal to zero when X represents a phenyl

[errf; 15 with the proviso that X represents a hydrogen at om and n1|s

equal to 1 when Q represents a 1,4-napht+@@ene group substituted by [err];
and Mrepresents an al kali nmetal cation, an anmonium cation, or H A
(wherein A represents an am ne). - 41 - 2. A recording liquid
according to claingdaiMberein the dye is represented by formula (A); HO

[err] [err] [err]
1. A recqrding liquid comprising at least one
naphthalenedisazo dye represented by general
formula (I) and a liquid medium for dissolving or

5 dispersing the dye;
HOQ.

| N=N- Q -N=N - NHX
o (eXe) O )

/ SO M SO M)n
(SO;M)'m S 3 3

o 5
wherein Q represents —4<:z>- or a 1,4-raphthylene group
substituted by -SO3M; R represents a methyl groug,
10 a methoxy'gnoup, or an ethoxy group; X represents a
hYdrogen 'atOm, or a phenyl group substituted by
-SO3M; m is equal to 1 or 2; n is equal to 1 when X
represents a hydrogen_atom'and is equal to zero when
A X represents a phenyl group substituted by -SO3M;
15 with the prdvﬂm:that}{regnauuns a hydrogen atam and m is
equal to 1 when Q represents a 1,4-naphthylene group
substituted by -SO3M° and M represénts an alkali

metal catlon, an ammonium cation, or H.A (whereln A

represents an amlne)



{10 wherein Mrepresents an alkali netal cation, an afmmonium cation, or

H A (wherein A represents an anmine). 3. A recordingliquid according to
claim1l1, wherein the dye is represented by formula (B); 15 [err] [err] 20°
wherein R represents a methyl group, a methoxy groH ,utmumlﬂm

group; X represents a hydrogen atom orn, @ phenyl gro " ru"
[err]; mis equal to 1 or 2; nis equéITFb 1 when X represéht§ as *
hydrogen atomand is equal to zero when X represents a phenyl group
substituted by J[err]; and Mrepresents an alkali nmetal cation, an
anmoni um cation, or A (wWheng) shEPr t ' . 4. A
recording liquid accgbr'di n\g,g\“t g@(ﬁbz;l%njir%o l&h@e‘fn@?ﬁéﬂiﬁe};ﬁy?lﬁ;gué’and Xis
a phenyl group sibstéintese byyé eié.]peﬁpesentédrEfOfdthﬁalal (ayid accordingy
to any preceding claim wherein said alkali nmetal cation is 16 a cation
selected fromNa, Li and K '

5

N==
(A)
SO3M
o/
10 wherein M represents an alkali metal_:cation, an
ammonium cation, or H.A (wherein A represents an N
. v’
amine).
3. A recording liquid aceordipg to c¢laim 1,
wherein the dye is fepresented by formula (B);
15
(B) ‘)

20 wherein R .represents a methyl group, a methoxy
grdﬁp, or an ethoxy group; X.represents a hydrogen
atom, or a pheﬁyl group substituted by —SO3M; m is

equal to 1 or 2; n is equal to 1 when X represents a



6. A recording liquid according to any preceding claim wherein said
.amne represented by Ais triethanolamne. 7. A recording liquid
according to claim2, 15 wherein said dye is represenfed by the formla.

H[err] [err] 20 [err] -43- 8. A recording
fl aifn 3, wherein said dye is represented by the formul a”“m m("m “'“a“ A
ecordhng | i quid according to claim 3, -#Berein said dye *s aepresented

the formula. 10 10 [err] [err] [err] 15 10. A recording
liquid according to any B

hydrogen atom and is equal to zero when X represents
h a phenyl group- substituted by"-SO3M; and M
represents an alkali metal cation, an ammonium

cation, or H.A (wherein A represents an amine).

5 y, A recording liquid according to claim 3,

wherein R is a methyl group and_X is a phenyl group

, substituted by -SO_M.
NN 3
5. A recording 1liquid according to any
g; preceding claim, wherein said alkali metal cation is
10 a cation selected from Na, Li and K.
6. A recording liquid according to any
preceding claim, wherein said amine represented by A
is triethanolamine.
/ . T. A recording liquid according to claim 2,

15 wherein said dye is represented by the formula.

H
. N N=N N=N— NH, -
O1oT™ /™10 ’-
o (:) SOBNa
20 . SO3Na S0;Na : :
SO, Na

3



ptecedlng claim wherein said liquid mediumis a I|qU|d selected fron1mater
and a m xture of water and a water-sol ubl e organi c sotvent:

recordi ng I|qU|d according to any 20 precedlng

contgent of the dye is 0.1 to 20% by wei ght of the tot '@lwmcﬂmum
recérding l'i quid. -44- * 12. A recording ['ixguicd raceordi ng

any preceding claim wherein the conte b_of the water- sol uble organic
solvent is 5 to 89.9% by wei ght of the total weight of the recording

lLiquid. 5 © 13. -~ Arecording liquid according to any preceding
claim wherein the liquid nediumis a mxture of water and a water-sol uble
organi ¢ sol vent, - and tae corft difetding kiquid reerrdingytacrdaimot t he )
total weight of t e recordipg lLiquid. 10 14. A recording liquid J
according to BFeLRAPRY c?&?n#smﬁ%PE?ﬁe?H%drBXOFB?nS°FPHgPd further bt
conprises at Ieast one of a viscosity controlling agent, a surface tension
controlling agent, yap§ScontroII|ng agent, : '

5

& S0O,Na
SO;Na SO03Na 3
9. A recording liquid according to claim 3, Q_)
wherein said dye is represented by the formula.
10 :
Nao3§_ o
O O]
; SO3Na
15 .
10. A recording 1liquid according to any
preceding claim, wherein said liquid medium is a
liquid-selected from water and a mixture of water o’

and a water-soluble organic solvent.

11. A recording _liquid according to any
20 preceding claim, wherein_ﬁhe content effthe dye is
0.1 to 20% by weight of the total weight of the

recording liquid.



15 an fungic}de agent, and a specific resistance controlling agent.
. ¥5.  A-napht hal enedi sazo dye represented by general fornUIa (1); [err] 20
[err] err] [err] * C L M S * R wherein

or a 1,4-naphthyl ene group substituted by [err] repr roup,
a et hoxy group, or an ethoxy group; X represents a iﬂﬂmﬂl, ,ﬁﬁwmﬂ
phenyl group substituted by 5 [err]; uIEHS equal to*1l or
1 when X represents a hydrogen at om and™¥ S equal to zero when X represents
a phenyl group substituted by [err]; with the proviso that X represents a
hydrogen atan and mis equal to 1 mhen Q represents a 1,4-naphthyl ene group
10 substituted by [err]; and Mrepresents an alkali netal cation, an
aﬁyoniun1cation,-or H. A2¢ wher &i rrecorping erltiywid adiceording to any
preceding claim, wherein the content of the water-
soluble organic solvent is 5 to 89.9% by weight of

the total weight of the recording liquid.

5 .13, A recording 1liquid according to any

preceding claim, wherein the 1liquid medium is a

o/ mixture of water and a water-soluble organic
solvent, and the content of water is 10 to 90% by

weight of the total weight of the recording liquid.

10 14, A recording 1liquid according to any
preceding c¢laim, wherein the recording 1liquid
further comprises at 1least one of a viscosity
controlling_agent,-a surface
fension controlling agent, é pH controlling agent,

15 an fungicide agent, and é specific resistance

(\J
controlling agent.

15. A naphthalenedisazo dye represented by

general formula (I);

20 N=N- Q -N=N NHX
- Ol - (1)
SO.M >{e] M)n
(S0,M)m _ 3 Ea



-

16. A dye according to claim15, having the fornula (A); [err] [err] [err]

[err] 20 wherein Mrepresents an alkali netal cation, an annnnlun1cat|on
or H A (wherein A represents an am ne). - 46- L M S

* 17. A dye according to claim 15, haHBng the for 'I err] 5
[erg] [err] [err] wherein R represents a nethyl Iﬂu lﬂ"ﬂ"ﬂ ﬂﬁ%ﬂ“ﬂ .

group, or an ethoxy group; X represents a hydrogen at ofm

substituted by [err]; mis equal to 1 or ®; nis equal to 1 mhen X

represents a hydrogen atom and i s equal zero when X represents
wherein Q represents or a 1,4-naphthylene.group

substituﬁed by'-SosM; R represents a methyl group, a
- methoxy group, or an ethoxy grOup; X represents a
hydrogen atom, or-a phenyl group substituted by
5 -SO3M;-m'is equal to 1 or 2; n is equal to 1 when X
represents a hydrogen atom and is equal to zero when
X represents.a.phenyl group substituted by -SOéM;

with the proviso that X represents a hydrogen atom and m is
equal to 1 when Q represents a 1,4-naphthyléne group
10 sub.stituted by. -SO3M; and M represents an alkali
metal cation, an ammonium cation, or H.A (wherein A

represents an amine).

16. A dye according to claim 15, having the

formula (A);

15

20 wherein M represents an alkali metal cation, an
ammonium cation, or H.A (wherein A represents an

amine)..

gr oup

©

(A)



a phenyl group substituted by [efr] and M 15 represents an al kal
. metal -cation,
amne). 18. A dye according to claim17, wherein RIS a nethyl group

;amy eof “clai ngr(igplguba;; glt ﬁdsg?/d[ glr rk!atl | 2?ret al cati oﬁ“l“l Imlmﬂ”lﬂ Qmj

and K. -47- 20. A dye acedbding to any*oft cltai #s $5-4

is a phenyl

ﬁronlNa Li

wher ei n sai d

dye according to claim 16, having the 5 formula. [err] [err] 10 22.

an” ammoni um cation, or H A (wherein A represents an

am ne represent ed by A is triethanol am ne. 2

and X
Ing to
ected

1. A
A

dye according to claim1l7, wherein said dye is represented by the fornula

[err] [err]

-

10

15

20

17. A dye according to ciaim 15, having the
formula (B);

@B -

(SOB-M)m SO M

wherein R represents a methyl group, a methoxy
group, or an ethoxy group; X represents a hydrogen
atom, a phenyl group' substituted by -SO3M; m is
equal to 1 or 2; n is equal to 1 when X represehts a
hydrogen atom and is eﬁual to zero when X represents
a phenyl group substituted by ~S0;M, " and' M
represents an alkali metal cation, an ammonium

cation, or H.A (wherein A represents an amine).

18. A dye according to claim 17, wherein R is
a methyl group and X is a phenyl group substituted

by ~SO.M.

3
19. A dye according to any of claims 15-18,
wherein said alkali wmetal cation is a cation

selected from Na, Li and K.



20 23. A dye according to claim 17, wherein_said dye is represented
by the fornula. [err] [err] - 48 - * C L M S * 24 °A .
dye according to claim 15 substantially as descri bﬂmmmnmlmumf erence’
3ny of Synthesis Exanples 1 - 4. 25. A recordin ially as
Ides i bed herein with reference to amMbne of the Exanpl s (fexél uli ng v
Conpar ati ve Exanples). 26. An ink jet recording system conprising a
recording liquid according to any of clainms 1 - 14 or claim 25 and an

i nk-j et recording head having a plurality of discharging orifices for

discharging the recordbﬂ?"&“ﬁﬁe aecording to any of claims 15-19,

wherein said amine represented by A is

triethanolamine.

21. A dye acedrding to claim 16, having the

5  formula.

SO Na

22. A dye according to claim 17, wherein said

dye is represented by the formula

o PR,

3a

20 23. A dye according to claim 17, wherein said

dye is represented by the formula.

O 5 ' O@@@ )

25 SO.,Na 3

3
SO3Na



L,

A

24. A dye according to claim 15 substantially as
described herein with reference to any of Synthesis

Examples 1 ~ 4.

25. A recording liquid substantially as described
herein with reference to any one of the Examples

(excluding Comparative Examples).

26. An ink jet recording system comprising a recording
liquid according to any of claims 1 - 14 or claimi

25 ==& and an ink-jet recording head having a
plurality of discharging orifices for discharging the

recording liquid.




