- -;2.3 t he present invention provides a hydrate of the

4, 4" - di - trCF?’g/% é:@f*é/ﬁi no- 2,2'-di-sulfostil bene conpound h ﬁg‘ofﬂe forml a:
[err] in vvhrch Mand M err] independently rﬁy
hydrogen, an al kaline-, an alkaline earth nmetal or anmmoni a nunber

within the range of fromi to 30, and the crystal formof the hydrate (1)
bei ng characterised by an X-ray drffract-|10n pattern which is essentially as

set out in the acconpanying Figures 1 to 11; or a mxture containing one or -

nmore of the hydrates of the 4,4'-di-triazinylam hquiy SHEEF HASUBEENSE i | bene
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characteri sed bﬁ%&ﬂ X-ray diffraction pattern wh s essentially as set

out in thBreRaEy SPI‘PH’& yorates: @nddQ theusqofdhe new Bydratesfesthe to 17 and

those in pheparativh aneorveAtratbd Psthuldtions esMitreddeht\WhitBnirg @yenidr at es bei ng
characterised by an X- ray diffraction pattern which's essentrally as set

out in the acconpanyi ng Figures
. According to recent practice, fluorescent whitening agents are preferably put on

the market in the form of aqueous solutions or suspensions. To this end, for
example, the moist filtercakes or dry powders of the fluorescent whitening agents
are suspended in water. Dispersants and thickeners are added to the suspension
in order to increase the homogeneity, wettability and shelf life of the suspension.
Frequently, an electrolyte is also added together with these auxiliaries. Despite the

- presence of these additives, there are concentration limits for the fluorescent
whitening agent suspension, above which the suspension is often unstable on
storage and has poor metering characteristics. These concentration limits are
often difficult to reproduce, since they can be affected by the nature of a
pretreatment which may have been applied to the suspension of the fluorescent
whitening agent. In particular, depending on the nature of a pretreatment, a variety
of hydrates of the fluorescent whitening agent, having different crystal forms, may
be obtained.

Surprisingly, it has now been found that formulations of a specific fluorescent
whitening agent, which have an active substance concentration of more than 30%
by weight, which are stable on storage and the viscosity of which can be
selectively set at a value within a wide range, can be prepared if a specific
hydrate or mixtures of hydrates of the fluorescent whitening agent used, having a
spectﬁc crystal form, or several specific crystal forms, are present. The new
formulations contain only low amounts of formulation auxiliaries and are useful for
the fluorescent whitening of a wide range of substrates, including textiles and

.
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9;t6 11; or a m xture containing one or nore of ‘the hydrates of the

4,4 -di-. . - 3 -
triazinylamno-2,2'-di-sul fostil bene conpound having the formula (1), M and
Merr] representing lithiumand in which x represents 9 to 30. Furt her

hydrates of interest are such hydrates of the

4, 4" -di-triazinylamno-2,2" -di- sulfostikbene conpound (1) in which M and
Merr] both represent cal ciumor nagnesium and al so those in which M and
Merr] both represent amoni um I n conpounds of fornmula (1) in which M

and Merr d ' ! P ESE the formul a
"R [ or 1 oRmangh PR DR RSN AR e ] RS AR |
R-groups RA@-disufostilberiel sompound haviegthectarmuler Clerr] - [ err] - al kanol anmoni um
The respective X-ray diffraction patterns, Figures 1 to 11, are obtained
using an X Pert powder diffractonmeter (Philips, Alnelo) in reflexion
geonetry and Cu radiation. The reference patternpdpencrystal forns B
(Figure 1) anoct-)"dic{"EgP'aure 2) are measured in suspensi’ond in an atnosphere of

air, wthout cpnggy relative humdity. Th rement of the reference
patterns for c yst%Hz?grmD Figure 3), E (Fi gﬁ’re_z%)z,\ (Figure 6) and G

(Figure 7) andNal t hat g Qe di - pot a4 msalt NEigtre 8) are al so
Sﬁen SF ﬁﬁfg'ég ‘ |Fe_ﬁi nffai ning the relative
el 2

conducted in su T BHs
hum dity at a | Nof 80-90% as are tjose of tN Nr ee crysg)al forms of
the di-lithiumsalft (Figures 9sbly, seml st that of [crystal formA (Figure
5) was conducted iNM the solid state. In each of thNHaccompanying Figures 1
to 11, there is sjown the part of the measurenents]|in the 20-area betweerr-

1[err] and 30[ ergA Each of the novel hydrates ormula (1) has a
characteristic W diffraction pattern. The al forms A, B, C D,
E, F and G and al’3d those of the di-potassium and thiumsalts consist for

the nmost part of one or nore hydrates of the formula (I) in which x is a
nunber between 1 and 30. ' .

in which M and M, independently represent hydrogen, an alkaline-, an alkaline
earth metal or ammonium, x is a number within the range of from 1 to 30, and the
crystal form of the hydrate (l.) being characterised by an X-ray diffractien pettem
which is essentially as set out in the accompanying Figures 1 to 11; or a mixture
containing one or more of the hydrates of the 4,4'-di-triazinylamino-2,2'-di-
sulfostilbene compound having the formula (1). '

Preferred hydrates of formula (I) are compounds in which M and M, both represent |
hydrogen or sodium, the hydrates being characterised by an X-ray diffraction
pattern which is essentially as set out in the accompanying Figures 1to 7; or a
mixture containing one or more of the hydrates of the di-sodium salt of the 4,4’-di-
triazinylamino-2,2'-di-sulfostilbene compound having the formula (l).

Further preferred hydrates of the 4,4'-di-triazinylamino-2,2’-di-sulfostilbene
compound (1) are those in which M and M, both represent potassium, the hydrate
being characterised by an X-ray diffraction pattern which is essentially as set out
in the accompanying Figure 8 and in which x represents 9 to 17 and those in
which M and M, both represent lithium, the hydrates being characterised by an X-
ray diffraction pattern which is essentially as set out in the accompanying Figures
9 to 11; or a mixture containing one or more of the hydrates of the 4,4'-di-
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'__'_Th.e'-:a"rrtiunt of water of hydration nay be determined via differenti al
“thermal analysis or dynamc differential calorinetry in which the
proportion of the unbound water,. that is the water nelting at O[err]C, is

-4 - measured, or by subsequent water analysis by nmethods such as
Karl < Fischer titration, thernogravinmetric analysis or |oss on drying
at elevated t enper at ur e. The di-sadi um sal't of

4,4' -di-triazinylamno-2,2"-di-sul fostil bene posséssing the (A) hydrate
form may be produced by successively reacting cyanuric chloride with

4, 4" -di anpnosti | beng..di.su nic acid di-sodiymsalt, aniline and

di et hanol rﬁzwxf,a"g'&i-@&r?'rﬁg}'f{gﬁﬁb%ﬁ GMARoHAd Hﬁ‘ld{‘%”@ ffS’B“?}?é')t M agddvyy; ¢
concent r ateptiesenting ithiuyrdamkindehictok rEprésenaigite3mpor ating the mxture to
dryness. If, prior to treatnment wi th sodi um hydroxi de, the conpound is

isolated in the formof the free acid, a hydrate results possessing the (F)
crystal fBunher hydiates( &f)intBiedt alecsueh hyéatesl sithe R didfagiRyIdhMAL, PYdi-

tralizat f the f i d of _
Z,GZ' Thit ?‘i"ﬁ’%ﬁ'ﬁ%’l‘%ﬁ?’ﬁm&‘%&‘ﬁﬁI?"?‘E:Bl"ﬂ 88 M1 bethreprrsetcalGiymofe (A) hydrate

form wi t hmighegiom sadialss thysh nxwhich Maindtil ot hpr@eabhmidaivnd al lowing to
stand at roomtenperature; the (D) hydrate crystal formby treatnent of the
sodiumsalt of 4,4"- di-triazinylam no-2,2'-di-sulfostil bene possessing the

(A) hydr airecdntpounds) seforaulaql inWhich M ardIR, BethikpreBentEnihbhilirhi thésend :
honogeni si ng;b and t%\& é‘@mr%/fdrate ﬁ{ stal formby treatnment of the free
aci d of 4™M#YP§ireRPRYYe REndla N(R) whetepy & fephresatsydrgeniaig he (A)
hydrat e f Qy-aiky, bl Rafrogss vidt decessafilyibeiRg ekt 82 C3.0), alkanblafimtbrirgvgeNi si ng.
The (G crystal formof the hydrate may be obt ai ned from the (E) form by

equilibration in a closed vessel at elevated tenperature. The (C) hydrate
can furt h®he hssppetivea(-Rfy difrabBRTbatEbni) FRAFGOY o $1BE BEtafidd Usingth

correspongj free ' Wit h seed c¢rystals. This techni que has the
advant age%ﬁtpwr 8'&’%‘%?53?"%@%%%@%9)4% reflexiopaeppielly @Re $U30% by wei ght
pr ef er abl padiflioh OTHEX¥fdiEnokepatidins foRBryBRI f6FRS BARTHUF YParkd\€ (SigaReASi On
obtained is forned in the desired concentration_and does not have to be
concent r af§Jneasured in suspensions in an atmosphere of air, without control of relative

humidity. The measurement of the reference patterns for crystal form D (Figure 3),

E (Figure 4), F (Figure 6) and G (Figure 7) and also that of the di-potassium salt

(Figure 8) are also conducted in suspensions, under nitrogen, while maintaining

the relative humidity at a leve! of 80-90%, as are those of the three crystal forms

of the di-lithium salt (Figures 9-11), whilst that of crystal form A (Figure 5) was

conducted in the solid state. In each of the accompanying Figures 1 to 11, there

is shown the part of the measurements in the 26-area between 1°

and 30°. '

Each of the novel hydrates of formula (1) has a characteristic X-ray diffraction
pattern.

The crystal forms A, B, C, D, E, F and G and also those of the di-potassium and
lithium salts consist for the most part of one or more hydrates of the formula (1) in
which x is a number between 1 and 30.

The amount of water of hydration may be determined via
- differential thermal analysis or dynamic differential calorimetry in which the
proportion of the unbound water, that is the water melting at 0°C, is



The hydrate of crystal form (D) in accordance with Figure 3, or the hydrate
ef crystal. formwhich is designated as (E) formand characterised by an
X-ray diffraction pattern which is essentially as i.n Figure 4, may al so be
prepared by the seeding technique described in relation to the production
of the (C form - 5-
"In a preferred enbodi nent, a mixture of -#re or nore of the novel hydrates
of formula (1) is prepared by the controlled m xing of an aqueous sol ution
of an inorganic salt electrolyte, preferably an alkali metal halide or

sul fate, espegiedslidedSchydlsbynt datepanagsis Winsethbdd Sichadkdrhe active
substance of formula (1). The process is conveniently conducted by firstly

preparing an &§6Betiratign, dh?rmgﬁv'mﬁ@céﬂéh@'ﬁﬂ {ass %W'B%éhe@é%tﬂi’ ng this

el ectrol yte sedhipdratreV th a previously-prepared sanple of the active
substance of fornmula (1). While maintaining the pH value of the seeded

el ectrolyte solution within the range of from7.5 to 9.0, preferably from

8.0 to 8. EThe%ﬁléd)dl@m%Hﬁéf@-QC@i-t%znﬁﬁérﬁMbﬁE Pldi-susstiitefe pbSsesamigdne gA)kal i
pr ef er abl %MSO i um hydroxi de and water are preferably added, “sinul taneousl y

and porti ‘Jﬁagﬁafm'f‘(ﬂ"alyth? Rredyrag QM%F?Sﬂ‘@!yefeﬁﬁmgtwéﬁu"@@?@%w wat er and
the free ack-diaidaibons BRUBRONYBCRIISANAFsAN nibIast iBlriahoBniddie cont ent

of the active substance in the synthesis mxture is"Wthin the range of

from 5 t oadiystingthemkt efdhe wmwmtsz@ Q to BHvth saneenyatedsqdium hmfp_xus!et 0 25% by
wei ght a”@oﬂiloﬁ Eﬁ‘dé\iﬁé&) g‘ﬂfle ﬁlli)&t%rtOHWnésé ”Iftﬁi’!’or%’ﬂé&ﬁfbhﬁwﬁﬁ $bdl 1S wWithin

the range of fromO preferably from1l to 2% and especially about
. 5% by wéaygfeKide, therﬁemﬁewl eﬂ%@tadw@ﬁmofdée freed@cida atwdraterasulis snal |

crystal S \WRSSRsRY WG chystdt fotRes not markedly exceed 10 micron. This allows
t he substantial reduction of the seed crystal content, for exanple down to
0.1. to 5% by weight, relative to the total active substance content. The

seedi ng 'Srher(e{)ﬁfo@abmrﬁtéu%#ﬁtggfbs%m&neﬁ r‘iédﬂ%n?atuom?tr%eﬁéé s&y3f al content

is in general Dbetween and preferably between 1 and 50%

by wei ght 44mditrigainylpeinoad.2 ydlﬁtJE@QSﬂQﬂmBWOEgQ&ﬁﬁmhg (Ahhvdmi%f@rw with ght |
relative @t&%@dhﬂﬂﬂ)d@&dé S6futR gbﬁéﬁ%léiﬁ’d;%ﬁdgéﬂoﬁl &) stafid&idont’ whi ch onl y

a portion of the ft oun y ne st artlng materlal t he
[

conver si oiteroperatye; dbg (D)éud@!n ceystat famm.- hydrﬁa*tma@w the sediumisaliofi4.4pr ocess.
The react gfa%&ﬁgaﬁ{]&w DSl sRifodtishR doRSedsity b gA*t‘iﬁ t8'forfty s OF 1 Or nul @

(1) accor resent 1 nvention pr les wmthin the range of
f r om 10- 95pdikip gbloride solutlon stabilizing and homogenising; and the (E) hydrate crystal
. form by treatment of the free acid of 4,4'-d|-tnazmylam|no-2,2'-d|-sulfostllbene
possessing the (A) hydrate form with concentrated sodium hydroxide solution and
homogenising. The (G) crystal form of the hydrate may be obtained from the (E)

form by equilibration in a closed vessel at elevated temperature. -

The (C) hydrate can further be prepared by seeding an aqueous suspension of the
corresponding free acid, with (C) seed crystals. This technique has the advantage
that active substance concentrations of more than 30% by weight, preferably 30 to
50% by weight, can be used and thus the suspension obtained is formed in the
desired concentration and does not have to be concentrated.

The hydrate of crystal form (D) in accordance with Figure 3, or the hydrate of
crystal form which is designated as (E) form and characterised by an X-ray
diffraction pattern which is essentially as in Figure 4, may also be prepared by the
seeding technique described in relation to the production of the (C) form.



and preferably within the range of from 35-55[err]C. The di - potassi um and
l;ithiumsalts of 4,4"-di-triazinylamno-2,2" -di-sulfostilbene (1) nmay be
obtai ned by neutralising the free acid form of '

4, 4" -di-triazinylamno-2,2 -di-

-6- _ sulfostilbene with potassiumor |ithium hydroxide, respectively. In
the case of the di-lithiumsalt, two furifer crystal forns of the hydrates
may be obtained by equilibrating a slurry of the salt obtained directly by
neutralisation at el evated tenperatures. The invention al so provides an

aqueous T qh3Hrgdetred eﬁf%&ﬂé?l‘t,%%ré%’%ﬁé’ on‘"ﬁbn}ﬁéh%fﬁgé Pg\?éinm/cgra?#;ﬁt ance in the

formof one or nore of novel drate torns o [ Thi's
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30% and especially from 15 to 25% by weight and b) the content of electrolyte in

the synthesis mixture is within the range of from 0.5 to 2.5%, preferably from 1 to

2% and especially about 1.5% by weight.

The seed crystals should be used in the form of small crystals whose average size -
does not markedly exceed 10 micron. This allows the substantial reduction of the
seed crystal content, for example down to 0.1 to 5% by weight, relative to the total
active substance content. The seeding is preferably effected without stirring.

The seed crystal content is in general between 0.1 and 60% by weight, preferably
between 1 and 50% by weight, and particularly preferably between 1 and 30% by
weight, relative to the total active substance content. In all cases in which only a

- portion of the final compound is replaced by new starting material, the conversion
can be carried out as semi-continuous or continuous process.

The reaction temperature for preparing the mixtures of hydrate of formula (1)
according to the present invention preferably lies within the range of from 10-95°C
and preferably within the range of from 35-55°C.

The di-potassium and lithium saits of 4,4'-di-triazinylamino-2,2'-di-sulfostilbene (I)
may be obtained by neutralising the free acid form of 4,4'-di-triazinylamino-2,2’-di-



| f desired, however, the fornul ations obtained according to the present
invention may contain customary formul ation auxiliaries, such as dispersing
agents, builders, protective colloids, stabilisers, preservatives, perfunes
and sequestering agents.

-7- . Dispersing agents are preferably anionic dispersing agents, such as
condensation products of aromatic sul fonBe acids with formal dehyde, for
exanpl e ditol yl ethersul fonic acid, a naphthal enesul fonate or a
Iigninsulfonate Exanpl es of suitabl e builders or protective colloids are

dified hari des,
Such ae. xaMoARBGIE\RY DAS=dEh o Bt PRraRle, ol altiy [ P RBR BERECIA) | O°°
pol yvi nyl glyutmwmse&rm f(lmhﬁv)cryspﬁnfqrmsmﬂt@by@atyamay l'(qmlﬂa(ihby al um ni um

silicates é concentration
range of 8&{)1 to g'% IE 6*%“5%?“?9?‘"&??’3?@ ?}’ﬁ%ﬁ}égé’at yd\/\el ght,
rel ative tepperatutest al wei ght of the formul ation. Exarrpl es of auxiliaries

whi ch can be used for stabilisation are ethylene glycol, propylene glycol
- or dispersants in an amount of 0.2 to 5% by weight and preferably 0.3 to 2%
by ei ght, Thelnyentios aisp prevides am aqueaugtfernuiationecontaining 34588 by weighbounds

whi ch mayg, Hég ﬁﬁ’lc%tlﬁh'te'i’o of ond'61 MR Jfr@ Qﬂ-ﬂéh}é’ ltﬁé1 3-one,

f or mal dehy oroacetamde I'n an anmpun by wei ght and
pr ef er abl ;prmul_a (l)oTlms fmrviation remaing ﬂo\aablemasmqouemtgnm clma@,anst@s t he

formul ati st n be used for
the fl uorg&gﬁgﬁf&%&ﬁgg 0 h%'g‘ fé@ﬂﬂ?{'&?:ﬁh@ é&n%t%{e?egnagig:&exanpl ein

- det er gent temperatuteisof bativeentbe40°Grfor amextendedhperidd|afitiod. t 0 t he opti num
concentration for the practical application by the addition of further
auxiliaries or water. The foll ow ng Exanples further illustrate the
present i Anagueaus.foRaulationsoontgiing 80588ty weightoftdetiveesubstareeliy theei ght unl ess

ot herw Sefo%%tf%ﬁe or more of novel hydrate forms A, B, C, D, E, F and G of the formula
() is highly viscous when no formulation auxiliaries are added and is suitable for
- the production of brushable pastes or for being incorporated therein.

Thus, by incorporating the active substance in the form of one or more of novel
hydrate forms of the formula (I) having different crystal forms, a desired viscosity
of an aqueous formulation can be selectively established, without the presence of
any further auxiliaries. An electrolyte, for example NaCl or Na,SO,, or a mixture
thereof, can be admixed with the aqueous formulation in order to stabilise the
hydrates contained therein.

A particular advantage of the hydrates according to the present invention having
different crystal forms is that they enable ready-to-use and stable formulations of a
wide range of viscosities to be produced, without addition of ecologically harmful
formulation auxiliaries.

If desired, however, the formulations obtained according to the present invention
may contain customary formulation auxiliaries, such as dispersing agents,
builders, protective colloids, stabilisers, preservatives, perfumes and sequestering
agents.



Exanple 1 In a reaction vessel, 400g of ice, 120g of cyanuric chloride
and 785g of nethyl ethyl ketone are m xed and, with intensive stirring and
external cooling, treated with a solution of 120g of
4, 4" -di am nostil bene-2, 2" -di sul phonic acid disodiumsalt in.800g of water
and 164.5g of 17% sodi um carbonate sol ution over 20 mnutes at 5-10[err]C
the pH being maintained at 4.5 by the sifiul taneous addition of 39.4g of
-8 - 17% sodi um car bonate solution. After the addition, 55.4g of aniline
and 8.7g of diethanol anine are added, the pH being maintained at 7.5 by the
ﬁ i mul t aneDHﬁ%r&nhgia‘g'gﬁﬁ agé g?e?er?blg@hioﬂ&%i%imbmdﬁ,@:gdQsj\:ﬁhtféds@ﬁon After
eating to er 8. 0 |, et hapo e, ate adde il st maintaining
the pH at prg.g'iétﬁﬁg%rﬁg‘agf; ﬁﬂ?ﬁ%@%‘l&wﬂhgﬂ'mg‘?ﬁnw gozegamg 36% sodi um hydr oxi de
sol ut i on. dittheethereaiforiciadid, & ndphthiaierieealfordts or 4 Ririnsuifemstet he nmet hyl et hyl

ket one destined off, being gradually replaced by 1000g of water. At a
tenperature of 95[err]C, the mxture is acidified to pH 4.5 by the addition

gf 158_gt QIExah@Bff ewttimabl%ﬂunaera@'r roSeutivé balgi@ruieﬁcﬂwtiﬂeelmwe?edﬁau_aé@?_ |t? 2. 51

y a It on, of, _wat er .. e (e50]0) n 0. err \ e mXxXture 1S | ere

o eSB! ORI S isEn oF helP ROl SREh g S SATBET 1 ho 11 be nei - A 30%

-aqueous  s¢HrbSYRicttiyiceliuloSe Snd peigviRg ialéohsls IPVAR @pwnﬁﬁmnbﬁésaqmm)he pH

adjusted t % q 9.5 é)g{ w;:_repaddl tion, of @G% sodi um Ydroxl (%e | uti on. The

Fesul ti ngPtiens dlyeols (REGIARd Aminiun silicaigs ofnednesium siieatss. dB8¥ound of

Eor rr}JI a ]gér)e L?aanmediin a@dhw_ﬁt@ﬁdgﬁ' ratn»ﬁbio;:(bmaa 2%33%53; ﬁeighvmrte{eﬁém \m_nt ﬁi ni ng
nole o er,ocorre,s onqal n (0] e - [ | racti.on pa ern | C IS____

set out i?r\aglt\%oé((‘tWS'HBFﬁ atﬁ%gfﬂlﬂée total Wetg%iﬁgﬁhsf?m"tiafgf‘o g of the free acid

form (having an active substance content of 40% by wei ght) of the di-sodium

salt of faornula re dispersed in 24.7 g .of deionised water at 25[err]C
The di speg’éqr@ﬁle% J%Mﬁlar'%wﬁﬁe Cap 8B Upe @ﬁsﬁ%m&ﬁt@ﬂ"{ﬂe@g‘\ﬁ?ﬁ"e\&ﬁ@"& of xant han
gum and Oprbpglend glzéax:ehisgé’slsaﬁt%,iﬂ.ahaﬁﬁhﬁpéffd.zm‘%rby?wévgm)anand the mxture is
honogeni sed, The honmpgen s,e‘qll suspension is neutralised with 32.8 nls of a
2N aqueouRret5aRlY 3P #7 RY 8ight selativeda theriotal ikl ehthedeormuyiaion; al i sed

suspensi on has the B-crystal formwhich corresponds to the X-ray

diffractign pattern which is . L L
Compounds which may be used as stabilisers include 1,2-benzisothiazolin-3-one,

formaldehyde or chloroacetamide in an amount of 0.1 to 1% by weight and
preferably 0.1 to 0.5% by weight relative to the total weight of the formulation.

The concentrated formulation thus prepared can be used for the fluorescent
whitening of paper or textile material, for example in detergents. To this end, they
are in general diluted to the optimum concentration for the practical application by
the addition of further auxiliaries or water.

The following Examples further illustrate the present invention. Parts and
percentages shown therein are by weight unless otherwise stated.

Example 1 .

In a reaction vessel, 400g of ice, 120g of cyanuric chloride and 785g of methyl
ethyl ketone are mixed and, with intensive stirring and external cooling, treated
with a solution of 1209 of 4,4'-diaminostilbene-2,2'-disulphonic acid disodium salt
in 800g of water and 164.5g of 17% sodium carbonate solution over 20 minutes at
5-10°C, the pH being maintained at 4.5 by the simultaneous addition of 39.4g of



set out in the acconpanying Figure 1. After standing for two days at .
25C., a suspension is obtained which is readily pourable and which has the
C-crystal formcontaining 17 noles of water which corresponds to the X-ray
diffraction pattern which is set out in the acconpanying Figure 2.

-9 -: Using the sane procedure, but using, as starting material, the
di-sodiumsalt of fornmula (1) in the formmof a pure hydrate of the A B, D,
E, F or Gcecrystal form or a mxture thereof, a suspension is obtained
which is readily pourable and which has the Ccrystal formcontaining 17
nol es of wWatesodivwh catbonatersekgiomdaftécthe ediion 285.44 bf dritiriel hd SAgbern which is

t t in.th ' [ e . 2. . Exampl e 7009 of the noi st
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[ t ) n o of . 0.50di um roxi de sol ution. ,
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Exaggl e 2]agdieiomdﬁ'&ll23_g fx 3@3 sgdibmrff)@r%)ﬁdvss_dhhtwn% d’;éizréﬁ&][oﬁggigtui’? istc gg;legeh gde
25- err stabi |l i se 1tion, ,20.0 o gl u
sol ut |[ on Qﬁﬁtaeg%ée a?ﬁ?ﬁ%@ﬁ*@tﬁfﬁﬂ;‘&?%é@éﬂ@ﬂ Qﬁa)b,%'"ﬁ_rga‘a‘i"?ﬁléf%@%ﬁeldn 5.5g of
pr opyl ene bgl1900gd of Watei. Al sltemiRpROR ¢FO5PS, tﬁbh?i;tﬂﬂﬁlls\ﬂaidﬁiéd'ﬁ Hegpdlb iycﬁour abl e

mol es of water

d which h he C- f cont ai ni ng . [
cor r eopondts SRSTAIPES TeervameRBc BeR ofiionand e wiyae aduetedior h
accorrpanyiz(rjvg bfhdﬂilﬁﬁh ;BfawateEXﬁftﬁ?'.l ks cBolfhg tol 70°@, tﬁé%ﬁkt}jj?l{‘isffﬂggli%g}arn]@lgﬂe lﬂlrt]c?‘; ?h??
sodj um chl or. sqlution are pre- heated to . i
ggrﬁﬂjzn &P Wﬁ?cl'f'et?d'ﬂhbﬁ8|1°3(!"aéerd? yielethgifteeagidim salt of formula (1) (having

e e S e 0
ride) an e re is heated to 90[err]C. . ) b
ghl gr: de) & uaiepgwﬁ-é%i)ﬁ@%a%@rwf@% §?‘?J£"@ hydroxide soltio; Thestirring, to

resulting solution is then evaporated to dryness to yield a compound of Formula
(1) as the di-sodium salt, which has the A-crystal form containing 1 mole of water,
corresponding to the X-ray diffraction pattern which is set out in the accompanying
Figure 5.

Example 2

75.0 g of the free acid form (having an active substance contént of 40% by weight)

of the di-sodium sait of formula (l) are dispersed in 24.7 g of deionised water at -
25°C. The dispersion so obtained is stabilised by adding to it 0.2 g of xanthan gum -
and 0.1 g of Proxel GXL (1,2-benzisofhiazolin-3—one) and the mixture is

homogenised. The homogenised suspension is neutralised with 32.8 mis of a 2N

aqueous sodium hydroxide solution. The homogenised, neutralised suspension

has the B-crystal form which corresponds to the X-ray diffraction pattern which is

set out in the accompanying Figure 1.

After standing for two days at 25°C., a suspension is obtained which is readily
pourable and which has the C-crystal form containing 17 moles of water which
corresponds to the X-ray diffraction pattern which is set out in the accompanying
Figure 2.



25C. The resulting liquid suspension is stabilised by the addition of 2.45
g of xanthan gum whi ch has been pre-dispersed in 6.1 g of 1,2-propylene

gl ycol and the m xture is heated to 90[err]C: for two hours. The mixture is
cooled, with stirring, to 25[err]C., 3.22 g of Proxel GXL _ _

(1, 2-benzi sot hi azolin-3-one) are added, as stabiliser, the mxture is
stirred for a further twelve hours and fignal |l y honogeni sed using a high
speed stirrer. A suspension is obtained which has the D-crystal form
containing 14 noles of water, which corresponds to the X-ray diffraction

attern i | ut i n e _accg I ng Fi.gure 3.

P 10- Exngrsr% Bé’l‘%s;rﬁ% Rpogef“érgc{”i' S1NG aéTE ,a%dﬂwgg'oﬁ'eé'ﬁwﬂ@eﬁn\ﬁét er are
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addi ti on tie Gorystal fdrm cohtainidy 97 (Tﬁill%t!f/wat&?( whigh @0kHessonds wnriée»grav; } fle .

sol ution, e,. e of .the m xture is kept constgnt at 8. 2. er e
addi tion F@%‘%‘%Pé@ﬁ Which i5564 %"ti"%%ﬁ&iqcﬁ?'gﬂa&'Q%ﬂﬂﬁrﬁ s of deionised water,
stirred for one hour and then honogeni sed. A suspension is obtained which
has the E-Ecrﬁslt ;: formcontaining 14 noles of water, which corresponds to
t he X-ray tion pattern which is set out in the acconpanying Figure

4. Exampl e 6 620g of the moist filter cake obtained as in Exanple 1
([err]279 of water, _and stabilised by the

i d ' d in_ 304 ,
addi ti on 296513’353 %?'%ﬁ@é(%aﬂ[&%ﬁééfﬁ'ﬁé'gd (ﬁfzgﬁ%ﬁf Fegagdhiessduallt char i de),
pr edi sper agded to 334§@fwétepépmch@@wﬁlsyﬁ@hntaimnPltﬁybﬂ $HIPENDY @R | S Obtai ned
s of water, which corresponds

I TRACAE T W R T e
Fi gure 6.20g &suerlcystals of'thd @fofh oF the KydratB @blairtddyia Exbmber2arel the hydrate,
obtained 23 ied ARS: Shours: the liquid dispersion is cooled to 25-30°C and stabilised by

the addition of 2.2g of 50% glutaraldehyde solution and 2.2g of xanthan gum

(polysaccharide), predispersed in 5.5g of propylene glycol. A liquid suspension is

obtained which is readily pourable and which has the C-crystal form containing 17

moles of water, which corresponds to the X-ray diffraction pattern which is set out

in the accompanying Figure 2.

Example 4

In a reaction flask, 400 g of a 6% aqueous sodium chloride solution are pre-
heated to 60°C. Into this solution are introduced 120 g of the di-sodium salt of
formula (I) (having an active substance content of 90% by weight and containing
10% sodium chloride) and the mixture is heated to 90°C. 180 g of 6% aqueous
sodium chloride solution are added and the mixture is cooled, with stirring, to
25°C. The resulting liquid suspension is stabilised by the addition of 2.45 g of
xanthan gum which has been pre-dispersed in 6.1 g of 1,2-propylene glycol and
the mixture is heated to 90°C. for two hours. The mixture is cooled, with stirring, to
25°C., 3.22 g of Proxel GXL (1,2-benzisothiazolin-3-one) are added, as stabiliser,
the mixture is stirred for a further twelve hours and finally homogenised using a
high speed stirrer. A suspension is obtained which has the D-crystal form
containing 14 moles of water, which corresponds to the X-ray diffraction pattern
which is set out in the accompanying Figure 3.



stirred in a closed vessel at 60[err]C and nmaintained at this tenperature
for -l east 20 hours. After cooling to roomtenperature, a liquid
suspen5|on i s obtained which has the G crystal formcontaining 7 noles of
wat er, which corresponds to the X-ray diffraction pattern which is set out
in the acconpanying Figure 7. Exanple 8 400 nmls of a 6.0 % by wei ght
aqueous. sodi um chl oride solution are prep@red. This solution is then seeded
wi th a previously-prepared batch of an aqueous slurry of the di-sodiumsalt
of formula (I1). The tenperature of the seeded solution is

adj ust ed Exafplesgsr] C., and there are sinmultaneously added to the seeded
solution, "a) a npoist aqueous presscake of the free acid form (active
substance content 40% by weight) of the di-sodiumsalt of formula (11), b)

aqueous s qilh veBcYS 3K, 460 Fil B ddibhisdfwater &@gﬁgme‘é{@d‘t&ﬁ% ﬂhﬁ'tﬂis”g the pH

val ue of the resulting m xture constant at nmoi st aqueous
pr esscak e Waier @ introdigcede pertipawvise 800 gattba figstacid forma (Ravingsan agfiveact i ve

subst ance o n t he range
of from 139%555%(%02%\5\2?4@{0 bgn QIE) 6@@%? gﬁf&'dr{f‘? %ﬁ%@ﬁl(grﬁgb I n the ?
reaction FH%'@P@W@“&PQWB‘Q"SWQI&PN of 5Q:H8 mieata 32% (6P Y/uh)@EqUeoUD b ai ned
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reerxmné%gomatr and Cu radi ation. evi ce a cl osed
sanpl e ch "eﬁhe(aﬂﬁlt'eﬁ'Weletﬁhﬁhéfwmlswuﬁdmmﬂtmlsmédplar"ged\Matarh gas. The

aqueous f gfiay Rk bROhbir drid! §1ayer
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under ni t thefesrysighfora centaining ist melesef water which qcmsmnd,s tatheaX-il’ey/eI of 80-*
90% The afwasion Eﬂérﬂ'l%rﬁéH |9'§e§6hé%g@%%gr|§'p§?§ugpgu}é)4Cons' st of pure

hydrates of crystal formA, B m xt ures thereof.
Exanple 9 Simlar results are obtained when an aqueous sol uti on of sodi um

sul fate | gxhiHgE 6

6209 of the moist filter cake obtained as in Example 1 (= 279g free acid) are
dispersed in 304g of water and stabilised by the addition of 1.7g of Proxel GXL
and 1.7g of xanthan gum (polysaccharide), predispersed in 3.3g of propylene
glycol. A liquid suspension is obtained which has the F crystal form containing 7
moles of water, which corresponds to the X-ray diffraction pattern which is set out
in the accompanying Figure 6.

Example 7 -

A 20% slurry of the E crystal form of the hydrate; obtained as in Exémple 5 is
stirred in a closed vessel at 60°C and maintained at this temperature for at least
20 hours. After cooling to room temperature, a liquid suspension is obtained
which has the G crystal form containing 7 moles of water, which corresponds to
the X-ray diffraction pattern which is set out in the accompanying Figure 7.

Example 8
400 mis of a 6.0 % by weight aqueous sodium chloride solution are prepared. This

solution is then seeded with a previously-prepared batch of an aqueous slurry of
the di-sodium salt of formula (Il). The temperature of the seeded solution is



as starting material in Exanple 8 instead of the aqueous solution of sodium
chlori-de. - Exanple 10 400 nls of a 3.0 % by weight aqueous sodi um
chloride solution are prepared. This solution is then seeded with a
previously-prepared batch of an aqueous slurry of the di-sodiumsalt of
formula (11). The tenperature of the seeded solution is adjusted to
45[err]C., and there are sinultaneously tHdded to the seeded solution, a) a
noi st aqueous presscake of the free acid form (active substance content 40%
by weight) of the di-sodiumsalt of formula (I1), b) aqueous sodium

hydr oxi deadj@éted tows e dndtherears similftah&olsh diddl itk ddatedSoitfbiisyaf the

resul ting I'T]Xt ure constant at
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thereactlon mxture is wth y wei ght and
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Simlar sults are obtained when“an aqueous sol ution o um suI fate S
used as s‘?‘ﬁr’?qqﬁ'anﬁﬁ’ﬂﬁﬁeﬂﬁﬂ 5% bywgight.e 10 i nstead of the aqueous sol ution of
sodi um chl ori de. Exanpl e 12

The aqueous formulation so obtained is examined using an X'Pert powder
diffractometer (Philips, Aimelo) in reflexion geometry and Cu radiation. The device
is fitted with a closed sample chamber (Anton Parr) which can be adapted to be
purged with gas. The aqueous formulation is filled tel quel into the sample carrier
(layer thickness 0.8 mm) and the measurement of the powder diagram is
conducted under nitrogen, while maintaining the relative humidity at a level of 80-
80%. The aqueous formulation so obtained is found to consist of pure hydrates of
crystal form A, B, C, D, E, F or G or mixtures thereof.

Example 9

Similar results are obtained when an aqueous solution of sodium sulfate is used . -
as starting material in Example 8 instead of the aqueous solution of sodium
chloride.

Example 10

400 mis of a 3.0 % by weight aqueous sodium chioride solution are prepared. This
- solution is then seeded with a previously-prepared batch of an aqueous slurry of
the di-sodium salt of formula (Il). The temperature of the seeded solution. is
adjusted to 45°C., and there are simultaneously added to the seeded solution, a) a
moist aqueous presscaké of the free acid form (active substance content 40% by
weight) of the di-sodium salt of formula (I1), b) aqueous sodium hydroxide solution
and c) water, while maintaining the pH value of the resulting mixture constant at



400 mMs of a 1.5 % by wei ght aqueous sodi um chl ori de solution are prepared.
This solution is then seeded with a previously-prepared batch of an aqueous -
slurry of the di-sodiumsalt of forrmula (I). The tenperature of the seeded
solution is adjusted to 45[err]C., and there are sinultaneously added to
the seeded solution, a) a noist aqueous presscake of the free acid form
(active substance content 40% by wei ght}12f the di-sodiumsalt of fornmula
(1), b) aqueous sodi um hydroxi de solution and c) water, while naintaining
the pH value of the resulting m xture constant at 8.2. Water and the noi st
aqueous pf; or | ed. | | nt of
active sugg ﬁ%}éﬁ%ﬁﬁ (thﬁgﬁ ?'%teag%g@%gﬁg %)g%%??}?zﬂ%e%%#%w anﬁggﬁﬂg‘g%t W t hin
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Al el 0) i the reackon mixtuge isf®B75% byweight. r adi ati on. The aqueous fornul ati on so
obtained is found to be a pure hydrate of crystal formA B, C.D E F or
G or mxtures thereof. :

- 13 - e mgueousFormgatinn sorobtaiped issexaminesbhsinghan XiMeetpawdeaqueous sol uti on

of sodi um ' d t.artd kal_ i | I nstead of the
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wei ght agaquesussommulatiantdomtitained isl fatndto bier & punedyydratel of drigstal femrh W, i on i s t hen

seeded w eyl Viad atch of an aqueous slurry of the
di - sodi umgé]g?P?gf #fogkhsnéjrlng%ﬁi. Hi'%%ght enperature of the seeded solution is
adjusted to 45C., and there are sinultaneously added to the seeded sol ution

a) a noi st aus presscake the di-sodiumsalt of fornula (1) (active
subst ancetgég'ﬁ#%rrﬁ 40% by wei ght), b) aqueous sodi um hydroxi de sol uti on and

c) water, while maintaining the pH value of the resulting m xture constant

2. J ' f f id
2dded unt a6k afe BBl eq A B 3qBedas B b B8 uPed 1 1 1 e
reacti on @b staging rateviakihiExample 10instead bf the aqueous solution of sodium

chloride.

Example 12

400 mis of a 1.5 % by weight aqueous sodium chloride solution are prepared. This
solution is then seeded with a previously-prepared batch of an aqueous slurry of

- the di-sodium salt of formula (l). The temperature of the seeded solution is
adjusted to 45°C., and there are simultaneously added to the seeded solution, a) a -
moist aqueous presscake of the free acid form (active substance content 40% by
weight) of the di-sodium salt of formula (1), b) aqueous sodium hydroxide solution
and c) water, while maintaining the pH value of the resulting mixture constant at
8.2. Water and the moist aqueous presscake of the free acid form are added until
the content of active substance of the free acid form in the reaction mixture is
within the range of from 15 to 25% by weight and the content of sodium chloride in
the reaction mixture is 0.25% by weight.

~ The aqueous formulation so obtained is examined using an X'Pert powder
diffractometer (Philips, Almelo) in reflexion geometry and Cu radiation. The
aqueous formulation so obtained is found to be a pure hydrate of crystal form A,
B, C, D, E, F or G or mixtures thereof.



from15 to 25% by wei ght and the content of sodiumchloride in the reaction
m xture is 0.25% by wei ght. The aqueous fornmul ation so obtained is

exam ned using an X Pert powder diffractonmeter (Philips, Alnelo) in

refl exion geonetry and Cu radi ati on. The aqueous fornul ati on so obtai ned i s
found to be a pure hydrate of crystal formA B, C D E F or Gor

m xt ures thereof. Exanpl e 15 400 msq9t a 1.5 % by meight aqueous

sodi um chl oride solution are prepared. This solution is then seeded with a
previ ousl y-prepared batch of the di-sodiumsalt of forrmula (I). The

previ ousl y- prepared batch of the di-sodiumsalt of forrmula (I) is prepared
I'n an orgiﬁ@ﬂ&%{%e, containing the free acid formof the active substance,
and is obtained in the |ast reaction step which is conducted at 90- 100C.

The te t f th ded | ut ted 1o 4 dth
are sl (AR Ter s AIERERG N A anouS PO o Bpelui St fslSatin ¢ phace.

cont ai ni Nes starting material in Example 12 instead of the aqueous solution of sodium - 14 - t he
free aci dé@ég] of the active substance and b) water. Water and the said
organic p Bontaining the free acid formof the active substance are
added until the content of active substance of the free acid formin the
reaction mxture is wthin the range of from15 to 25%by wei ght and the
content ofEX8BWS&I4 chioride in the reaction mixture is O. 25% by wei ght .

The aqueous fornul ation so obtained is exam ned usi ng an X Pert powder

di ffractongter hi | Alrrel I n refl exj and Cu.r dlatlon
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Simlar results are obt eﬂ"% ous §holut| Q I sodiumsulfate is
used the di-sodium satt of formu a( e emp ure of the seeded solutionis ..

adjusted to 45°C., and there are simultaneously added to the seeded solution a) a

moist aqueous presscake the di-sodium salt of formula (1) (active substance

content 40% by weight), b) aqueous sodium hydroxide solution and c) water, while

maintaining the pH value of the resulting mixture constant at 8.2. Water and the

moist aqueous presscake of the free acid form are added until the content of

active substance of the free acid form in the reaction mixture is within the range of

from 15 to 25% by weight and the content of sodium chloride in the reaction

mixture is 0.25% by weight.

The aqueous formulation so obtained is examined using an X'Pert powder
diffractometer (Philips, Almelo) in reflexion geometry and Cu radiation. The
aqueous formulation so obtained is found to be a pure hydrate of crystal form A,
B, C, D, E, F or G or mixtures thereof. |

Example 15

400 mis of a 1.5 % by weight aqueous sodium chloride solution are prepared. This
solution is then seeded with a previously-prepared batch of the di-sodium salt of
formula (1). The previously-prepared batch of the di-sodium salt of formula (1) is
prepared in an organic phase, containing the free acid form of the active
substance, and is obtained in the last reaction step which is conducted at 90-
100°C. The temperature of the seeded solution is adjusted to 45°C., and there are
simultaneously added to the seeded solution a) the said organic phase containing



as starting nmaterial in Exanple 15 instead of the aqueous solution of

sodi um chl ori de. Exanpl e 17 75.0g of the free acid of
4,4"-di-triazinylamno-2,2" -di-sul fostil bene possessing the (A) hydr at e
form (active content 40% are dispersed in 24.7g of deionised water, 0.2g
pol ysacchari de (xanthan gumtype) and 0.1g of Proxel GXL added and t he

m xt ure honogeni sed. After storing for 244hours at 40[err]C or at 60[err]C,
the m xture is neutralised with 32.8m of 2N potassi um hydroxi de sol ution.
After storing at roomtenperature, a readily pourabl e suspensi on of the di-
pot assi umthdlree lagidFoinRbfRE amecé'hbﬁ%hé'aﬂé b%@a@l \RI% nW%éand ¢ har acteri sed
by an X-ray diffraction pattern wh I's shown 1 n npl e 18
75.0g of tM@ani¢ ghasgcgoptaining the free anCI foamuqim%mtwgsgbatan@ arsu!dﬂedtl I bene
ossessin 9 in 24.7
p %rﬁnhﬁe(céﬁtem’&r attife §l§Hs'EBr(c@(btf h’ﬁeef fé)z&’iu? rm IR(Q Féraﬁt ﬁbﬁ?ﬁr@?g 9

of deionised water, 0.2g polysacchari Pr oxel
GXL added Whin t[hﬁéange of from 15 to 25% by weight and the content of sodlum chlonde in - 15-

m xture hqmw{,&gﬁl“xtd}gt,éabzgyo‘? ﬁﬁpr 24 hours at 40[err]C, the m xture i's
neutralised with 32.8m of Fum hydr oxi de sol ution. After storing at
roomtenperature, a readily pourabl e suspension of the di-lithiumsalt is
obt ai ned an X-ray

ara ned ‘(’)‘i;]H S tgirign fé'rrﬂﬁlaﬁ&'ln m@ﬁ Q@La?ﬁmed:nﬂﬁ&%gﬁeﬁ?ﬁmpéﬁg 10g of the
di - I i t hi urfli§astomstar {Philies, é-!meln) lmﬂqma g@mtuanci@u EasﬂlatnnaThﬂ osed vessel at

S0[err] C. difibsiis At &5oBlahbd M fodifd B8 plfeldrte Wb ka Byhcd, P o onged

stirring, glnstoreprempltae stlrrlng rs at the
same t enpdh &L & Frar& af mixtures therasfol ed and the precipitated solid filtered
off. Adi-lithiumsalt is obtained which contains 14 noles of water
characterised by an X-ray diffraction .

Example 16

Similar results are obtained when an aqueous solution of sodium sulfate is used
as starting material in Example 15 instead of the aqueous solution of sodium
chloride.

Example 17

75.0g of the free acid of 4,4’-di-triazinylamino-2,2’-di-sulfostilbene possessing the

(A) hydrate form (active content 40%) are dispersed in 24.7g of deionised water, :
0.2g polysaccharide (xanthan gum type) and 0.1g of Proxel GXL added and the -
mixture homogenised. After storing for 24 hours at 40°C or at 60°C, the mixture is

neutralised with 32.8ml of 2N potassium hydroxide solution.

After storing at room temperature, a readily pourable suspension of the di-

potassium salt is obtained which contains 13 moles of water, characterised by an

X-ray diffraction pattern which is shown in Figure 8.

Example 18

75.0g of the free acid of 4,4'-di-triazinylamino-2,2'-di-sulfostilbene possessing the
(A) hydrate form (active content 40%) are dispersed in 24.7g of deionised water,
0.2g polysaccharide (xanthan gum) and 0.1g of Proxel GXL added and the



pattern which is shown in Figure 10. Exanpl e 20 Exanple 19 is repeated
but carrying out the equilibration at a tenperature of 55[err]C. A
di-l-ithiumsalt is obtained which contains 13 noles of water, characterised
by an X-ray diffraction pattern which is shown in Figure 11. Exanpl e 21
A pul p suspension of sulfite beech/spruce (50:50) is stirred in water
(containing 25 ppm CaO) in the presence - 20% by wei ght of cal ci um
carbonate, as filler. 0.4% by wei ght of each of the products of Exanples
1 to 20 are added to a separate sanple of the pul p suspension, and each

test sl urpmixtii® mohidgeRided. OAftéétéﬁd@%?% héurﬁ%?%@ fﬂ’é‘éh)&t&ef@r med from each of
the test pul p suspensions area wei g|ht of 80 g/nferr], and the
¢

respect i vBeyiaised with a2 §"&P§2'&F'ﬁh&!{m hydrexide selutins s (CI E- Whi t eness measured by
SCAN- P 66 afldp sté‘fflndeﬁci‘gorﬁ rtérﬁgerﬁﬁﬁgta ﬂe%d%cﬁfréﬁl@@gsp%‘ﬁgloﬁ%‘ﬁﬂ% &l-Qitm@mf rom

140- 142. The Cl E whiteness of Ea per produced in the same way b in the

absence ofalhisfobtaiiaswhich comaine 9@'%@Mﬂt¢roﬁm§f?flﬁﬁﬁ %X:%'E)?(dﬁylg t o the
pr esent | Bm&leBa&é'nWPV{i]dh O,Z Shown | Flgure 9.

16 - C ainms rate o
4, 4' -di-triazinyl am no- 2, 2' -di-sulfostil bene conpound having the fornula:

_[ err] Example 19

10g of the di-lithium salt obtained as in Example 18 are stirred in a closed ves_sel
at 60°C. After 15 minutes a clear solution results which, after prolonged stirring,
then begins to repredipitate. After stirring for 12 hours at the same temperature,
the mixture is cooled and the precipitated solid filtered off. A di-lithium salt is
obtained which contains 14 moles of water, characterised by an X-ray diffraction
pattern which is shown in Figure 10. '

Example 20

Example 19 is repeated but carrying out the equilibration at a temperature of 55°C.
A di-lithium salt is obtained which contains 13 moles of water, characterised by an
X-ray diffraction pattern which is shown in Figure 11. '

Example 21 _ _ -

A pulp suspension of sulfite beech/spruce (50:50) is stirred in water (containing 25
ppm Ca0) in the presence of 20% by weight of calcium carbonate, as filler.

0.4% by weight of each of the products of Examples 1 to 20 are added to a
separate sample of the pulp suspension, and each test slurry is stirred for 15
minutes. A paper sheet is formed from each of the test pulp suspensions with an
area weight of 80 g/m?, and the respective paper sheets are dried. The whiteness
(CIE-Whiteness measured by SCAN-P 66:93) of each dried sheet is determined
and found to be from 140-142. The CIE whiteness of paper produced in the same
way but in the absence of a fluorescent whitening agent formulation according to
the present invention is only 75.



I n whitctmMand—M-err] independently represent hydrogen, an al kaline-, an

al kall netal or amonium x is a nunber within the range of from1l
to 30, m QHI Jm formof the hydrate (1) being characterised by an
X-ray rn which is essentially as set out in the

acconpanyi ng Fi gures 1 to 11; or a mixture containing one or nore of the
hydrates of the 4,4'-di-triazinylam no-218--di- sul fostil bene conpound
having the formula (1). 2. The hydrate of the

4,4 -di -triazinylamno-2,2" -di-sul fostil bene conpound according to claim1
in which Qlaimg Merr] bot h represent sodium the hydrates being
characterised by an X-ray diffraction pattern which is essentially as set
out in the acconpanying Figures 1 to 5; or a m xture containing one or nore
of the hydr Athyeratd oftthe 44'di-tridkinylamino-212-dinsuliostibetie-ddimpduhd Aaling BRNe
conpound ?@ﬁ:@ the formula (1), Mand Merr] representing sodium 3. The
hydrate o € 4,4 -di-triazinylamno-2,2" -di-sul fostil bene conpound
according to claim1 in which M and l\/[err] represent hydrogen or sodi um
the hydrates being characterised by an X-ray diffraction pattern which is
essentially asgge.@4t i n the acconpanying Fi gurkacW,capd 7, or a m xture

contai ni ng one| of fore of the hydrates of tjhe
4, 4" -di -triazi phyIChgt®H, 2' - di - sul fosti | bene ¢oUPROA jaVi ng the formul a
(1y, Mand M r’] repr eseni - ' 4 The hydra of the

4, 4" -di-triazin ' (,‘.pm;lxgu cordingto claim1
i n which M and g/erll he P%/drate bei ng
characterised b - [ [ attern vvh essent(lal |y as set-
out Y SO sm\ﬁ @’?’ hally

NH NH xH,0

in which M and M, independently represent hydrogen, an alkaline-, an alkaline
earth metal or ammonium, x is a number within the range of.from 1 to 30, and the
crystal form of the hydrate (1) being characterised by an X-ray diffraction pattern
which is essentially as set out in the accompanying Figures 1 to 11; ora mixture
containing one or more of the hydrates of the 4,4'-di-triazinylamino-2,2'-di-
sulfostilbene compound having the formula (1).

2. The hydrate of the 4,4'-di-triazinylamino-2,2’-di-sulfostilbene compound
according to claim 1 in which M and M, both represent sodium., the hydrates being
characterised by an X-ray diffraction paftern which is essentially as set out in the
accompanying Figures 1 to 5; or a mixture containing one or more of the hydrates
of the 4,4'-di-triazinylamino-2,2'-di-sulfostilbene compound having the formula (1),
M and M, representing sodium.

3. The hydrate of the 4,4'-di-triazinylamino-2,2'-di-sulfostilbene compound
according to claim 1 in which M and M, represent hydrogen or sodium, the
hydrates being characterised by an X-ray diffraction pattern which is essentially as
set out in the accompanying Figures 6 and 7; or a mixture containing one or more



in the acconpanying Figure 8 and in which x represents 9 to 17. 5. The
hydrate of the 4,4'-di-triazinylamno-2,2"-di-sulfostilbene conmpound
accor mum l,ﬂllw jn which Mand Merr] both represent lithium the
hydr af ru r,ﬁ”erised by an X-ray diffraction pattern which is
essent1 alf y "as"set out in the acconpanyi ng Figures 9 to 11; or a mxture
contai ning one or nore of the hydrates of "t he .

4, 4" -di-triazinylamno-2,2" -di-sul fostilbene conpound having the formul a

(1), Mand Merr] representing lithiumand in which x represents 9 to 30.
6. The hydf thechydratesof the 4,4'-di-triazinglaming-2,2t-disuffostiibetie-comfound hatiage conpound

sccord 09 kgtshall Yy Rt LSHEAbARE M) oot ropresert calcrum o

4, 4" -di-triazinylamno-2,2 -di-sul fostil bene conpound according to claim1

her ool . Seane DVl Pk 2-08REaR ot 2 2 nsiegne ComPRFL oy °f or mwhi ch

i s desi gnaceatding t@clain mirawtich IMard Mg botherdpregentipotassiiyn, dhd hydratel on pattern

which is ' . in Bagure. 1. 9. A hydrate, or a mxiure thereof,
accor di ng%t% Eﬁ&%gfér%{%'s?% bYAD E%'%é’r@"ﬁﬁiﬁ’f‘a‘%a&eﬁwﬁ'cﬁ fsyisls_ﬁ\"{'?"&aﬁ Ph i s

desi gnat edn the accoéropanyingFigirer&ariciniverdch bsepreselits o t.f fraction pattern
which is essentially as in Figure 2 and in which x represents 14 to 20.

10. A hydrate, or a mixture thereof, according to claim2 in which the
hydrat e i $. @hehydratel of e 4ddiiitddzinyarinei2iati-edifastiibené ebmp_amquhar acg eri 3eq
%i 22 3(( ; %é%%é@ﬁ?@gi%@?? gp \%ﬁitcﬁ rl\Pal)ﬁ';| M(f Qothsregr%ggn tliih?iljrl'l}/ thzét%ylirnate.'sI l?e[fr;ge and-in
- 18- tharagtetigett by an Xeay diffraction ipettérhaviict is esserntially BY sétoutiridhe 2 i n whi ch

' . | .f which i s desj ted as E form and
char ot or Eeaieghvink R8s oG AT o R FikeirS pERBIHE s ertmo at®inc i al 1y as in

Figure 4 hydrates ofithech4xdistdqpirgdemins-2]B-di-s@fodbilbene compound having the
formula (1), M and M, representing lithium and in which x represents 9 to 30.

6. The hydrate of the 4,4'-di-triazinylamino-2,2'-di-sulfostilbene compound
according to claim 1 in which M and M, both represent calcium or magnesium.

7. The hydrate of the 4,4'-di-triazinylamino-2,2'-di-sulfostilbene compound
according to claim 1 in which M and M, both represent ammonium.

8. A hydrate, or a mixture thereof, according to claim 2 in which the hydrateisa - -
crystal form which is designated as B form and characterised by an X-ray
diffraction pattern which is essentially as in Figure 1.

9. A hydrate, or a mixture thereof, according to claim 2 in which the hydrate is a
crystal form which is designated as C form and characterised by an X-ray
diffraction pattern which is essentially as in Figure 2 and in which x represents 14
to 20.

10. A hydrate, or a mixture thereof, according to claim 2 in which the hydrate is a
crystal form which is designated as D form and characterised by an X-ray
diffraction pattern which is essentially as in Figure 3 and in which x represents 10
to 14.



12. A hy , 1 xture thereof, according to claim2 in which the
hydrate i s stal formwhich is designated as A form and characterised
by an X—ra{ﬂ ’C

which x re U!M

u'm[mu ttern which is essentially as in Figure 5 and in
mﬂr 13. A hydrate, or a m xture thereof,

according to clarm 3 ih which the hydrate is a crystal formwhich is
designated as F form and characterised by8an X-ray diffraction pattern
which is essentially as in Figure 6 and in which x represents 4 to 10.
14. A hydrate, or a mixture thereof, according to claim3 in which the
hydr at e i 91aA hydrats, aF afraixturerhierdof,i a:cdlﬁm'iglbaiahﬁ 2tai§ vﬁi&fﬂhmhgaétlze_pig@r act7 e ; |n 3 e?n
by an X-r ' L on, pattern Lch is essent|a as, I n Figure

W|¥1i ch x rg: rsgaié%ﬁﬁﬁ&[bg de%@_na?ed = Torm Angl Eacf"c'ﬂsef‘i?}é aBrS)SEﬂth ion of the

di - sodi umdiffradtionfpatterh witich Isrésaantizfly asimPigdre2d and #iwlieH X Fspréddp@e Possessi ng
the (A h)@ te formby successively reacting cyanuric chloride with

4,4 -di am %@ti | bene di sul phonic acid di-sodiumsalt, aniline and

di et hanol am ne, adjusting the pH of the m'éture to 9.0 toh9.5_vv![th t
concentr at,ed di um hydroxi de sol uti on and evgporating the m xture to
“dryness. HS‘&@%@%P&@%‘%@"% efq‘?g aﬁFB’(ﬂ'ﬁ@ﬁP&’?"B%FN@"{*@%eM?Eﬂ@acrystaI

f orm by neqﬂstakfdrzmmcmisafesigh(bjfedfdseﬂ?fo@mi aﬁgcﬁharacterised é:y an )ﬁ]ay (A hydrate

4, 4" -di -trjazinyl am no-2. 2" -di -sul fostilbene possessin e _

form wit hdlﬁ %"hﬁ Péﬁ‘ﬁﬁﬂwﬂ'ﬂwreéﬁ?’i@l"% 8¢ ﬁ‘c'll:'g'l‘lr,e %%?Ff)@é'\‘n'@" BrseRents 1 ing to
stand at Boom tenperature; the (D) hydrate crystal formby treatnent of the
sodium salt of 4,4'-di-triazinylamno-2,2"-di-sulfostilbene possessing th__e
(A) hydrate form aqueous sodi um chl oride solution, stabilizing and :

honpgeni siBgA hydrdte, bea pitxtuiey/ttieriof, aetdiding! to i3y whichaheBpdraftf istshe free
acid of 4,4 '

- ssial oty #ﬂsgﬁegﬁoséﬁe%@m g isbarasteriagd by AR X-@m wi t h
concent r atiffdaction ipatiedywhichis éesértially a9 h FigdreBARDIAWHIEH Wrepresents 4 to
10.

14. A hydrate, or a mixture thereof, according to claim 3 in which the hydrate is a
crystal form which is designated as G form and characterised by an X-ray
diffraction pattern which is essentially as in Figure 7 and in which x represents 4 to
10.

15. A process for the production of the di-sodium sait of 4,4'-di-triazinylamino-2,2'- .
di-sulfostilbene possessing the (A) hydrate form by successively reacting cyanuric =
chloride with 4,4’-diaminostilbene disulphonic acid di-sodium salt, aniline and

diethanolamine, adjusting the pH of the mixture to 9.0 to 9.5 with concentrated

sodium hydroxide solution and evaporating the mixture to dryness.

16. A process for the production of the (C) hydrate crystal form by neutralization of
the free acid of 4,4'-di-triazinylamino-2,2'-di-sulfostilbene possessing the (A)
hydrate form with dilute sodium hydroxide solution, homogenising and allowing to
stand at room temperature; the (D) hydrate crystal form by treatment of the
sodium salt of 4,4'-di-triazinylamino-2,2'-di-sulfostilbene possessing the (A)
hydrate form aqueous sodium chloride solution, stabilizing and homogenising; and
the (E) hydrate crystal form by treatment of the free acid of 4,4'-di-triazinylamino-



17. A process—+for—the—oproduction of a mxture of two or nore of the novel
hydr at.es of according to claim2, conprises m xing an aqueous
sol ution ||ﬁﬂﬂm3% ﬂ“salt el ectrolyte and the active substance of
forrrula claim 2. 18. A process according to claim17 in
whi ch 't he i norgani c electrolyte is an alkali netal halide or sulfate. 19.
A process according to claim18 in whi ci®%he alkali nmetal halide or sulfate
-is sodiumchloride or sodiumsulfate, or a m xture thereof. 20. A process
according to any of clainms 17 to 19 which conprises a) firstly preparing an
agueous sp, buanismnoaﬂbéan:oeémtﬁgqhe{w hydiats et With tdhcenirhteadtsoaiuyt e sol ution

wth a prevjouy prepar d sanpl e of the active substance of forrmula (I),
obt ai ned B&W%gﬂj o ﬂﬂd nR'sgﬁQd whi |l e mai ntaining the pH val ue of the

seeded el ectrol yte solution Wlthln t he range of from7.5 to 9.0, c) adding
the active_substance of for as the free acjd, al li,, and water,
P anelt. A BrGem e aen of & et e o o ot Be pous Typtatsen. "' 510 A
process asﬁeﬁﬁhlag) taecsﬂdmgrtb%%m vbrhplisesi mixiph A dqueotidSoligfidrivetiaie of the
seeded el ectroly O?@Egeo ution |s majntained w in th ran glgOf from8.0 to

8.5.  22inomgagic ety andhe astive sybstange o OWHPH{ 9t) . the alkali
I s sodi umphikelp.oxi de. 23. A process according to any of clainms 17 to 22 in
which water and the free acid formof the active substance are m xed unti |
a) the content of the active substance in the synthesis mxture is within

the range1®fA progssPadcBrakil/foltiaimei7aR whidhCth® Inorgehi€ SIREREIYteqs aflaf@lir ol yte in
t he syntheS|s mxture is wthin the range of Trom0.5 to 2.5% by wei ght.

-20 -~ ometakhglide rsiifatecor ding to claim 23 in which water and the free
acid formof the

19. A process according to claim 18 in which the alkali metal halide or sulfate is
sodium chloride or sodium sulfate, or a mixture thereof.

20. A process according to any of claims 17 to 19 which comprises a) firstly
preparing an aqueous solution of the electrolyte, b) seeding this electrolyte
solution with a previously-prepared sample of the active substance of formula (1),
obtained according to claim 17, and, while maintaining the pH value of the seeded
electrolyte solution within the range of from 7.5 to 9.0, ¢) adding the active
substance of formula (), as the free acid, alkali, and water, simultaneously and
portionwise, to the seeded electrolyte solution.

21. A process according to claim 20 in which, in step b), the pH value of the
seeded electrolyte solution is maintained within the range of from 8.0 to 8.5.

' 22. A process according to claim 20 in which, in step c), the alkali is sodium
hydroxide.

23. A process according to any of claims 17 to 22 in which water and the free acid
form of the active substance are mixed until a) the content of the active substance
in the synthesis mixture is within the range of from 5 to 40% by weight and b) the
content of electrolyte in the synthesis mixture is within the range of from 0.5 to
2.5% by weight.



active srrgz_ltjlweﬁ_untll a) the content of the active substance in
1t he synt S mxture is within the range of from 10 to 30% and b) the
content of | \ml“rm he synthesis mixture is within the range of from
1to 2%b ‘““("\ process according to claim23 in which water and
the free acr ¢ortm & fhe"active substance are m xed until a) the content

of the active substance in the synt hesi'?%i xture is within the range of
from15 to 25% by weight and b) the content of electrolyte in the synthesis

m xture i s about 1.5% by wei ght. 26. A process according to any of clains
15 to 25 24 Avprockss dueosdiragitocsiaisit2d in wihich madammthEHEefaudﬁoaﬁ oftred | crystals

whose avep e does not |y _exc e 2 A process
accordi ng a%gaﬂ‘szt gre ?rglrﬂ'équ Ig?gbeyclo#(%ﬁp etaﬁ Ve ﬂ@ﬁ?ﬁ"ch" é'ged crystal
added is bpﬁhmm&tuteandntrﬁuﬁ)%dmngebgmm 10db 30%vand Iy) théreoritentadf acti ve
subst ance

Apr SS di ng t cIa Jlnv\/nchthe
arount o ©SERE N e STeRe RGeS 8RS e 45D} Bl WIRh 2 ve 1o
the total active substance content. 29. A process according to claim 28
i n which e, ampunt _of ed is b ween 1 d 3Q0% by wei ght,
rel ative %%‘%B@"?%ﬁ%‘i”ﬁ'ﬁ@°ﬁ@ﬁ'?§aar‘f\?ﬁ'c‘6ﬁ%ﬁ'?°eﬁ‘ VA %F'Bc?g accor di ng
tﬁ any of actlvels%lbsF]tﬁﬁcda)'eZﬁixednumﬂIab;thetdwteheatﬂhe@cmemtstaﬁcanmtﬁeor prepari ng
the m xtures, o

rate gf. fornul a thin.the r of from
105 0n] a1 1 binebis MUHE i e oS of tdm 1558 2% e aiBiRe e 1 cont i on
t enper at ucenténtrof pleepalyierio thdsynthesismixturefs dbodt 468 byf weightrul a (| ) l'ies
within the range of from 35- 55[err]C

-21 - 32. A process for the production of the (F), formaccording to
clai m 15, 26.1 pleedsadoording to any of claims 15 to 25 in which the seed crystals are

used in the form of small crystals whose average size does not markedly exceed
10 microns.

27. A process according to any of claims 15 to 26 in which the amount of seed
crystal added is between 0.1 and 60% by weight, relative to the total active
substance content.

28. A process according to claim 27 in which the amount of seed crystal added is
between 1 and 50% by weight, relative to the total active substance content.

29. A process according to claim 28 in which the amount of seed crystal added is -
between 1 and 30% by weight, relative to the total active substance content.

30. A process according to any of claims 15 to 29 in which the reaction
temperature for preparing the mixtures of hydrate of formula (1) lies within the
range of from 10-85°C.

31. A process according to claim 32 in which the reaction temperature for
preparing the mixtures of hydrate of formula (1) lies within the range of from 35-
55°C.



A4 -di -t H ” mmn”l - sulfostilbene with hydrochloric acid and
filteri n product 33. A process for the production of

conmpounds accord| n t% ¢lainms 4 and 5 by neutralising the free acid form of
4,4' -di-triazinylamno-2,2'-di-sulfostilpene with potassiumor |ithium

of the frw @Cld by aci y| ng the sodiumsalt of a

hydroxi de, respectively. .34. An aqueol Iformul ation cont ai ni ng 30-50% by
wei ght of active substance in the formof one or nore of novel hydrates
(I'), or a mxture thereof, as defined in claim 1. 35. An aqueous

for mul at | B2 A processiion the3troSuikttoh vf thei (§) tforod acoording tesclaist 85 dethefotrhe f or m of

one or of, novel hydrat.e forng. A C ,ormula (1), or
" Xt ur oot B 88 PER, by SR HETRERI spiter s 4 B8 WiadmBmbi2 4 Bl ot on
accor di ngsiifostilbenemwitls hydrochlSic acid ahd filtering tieé pricipithtetiproduchl so present.
37. An aqueous formul ation according to claim36 in which the electrolyte
Is NaCl or Na2SO4, or a m xture thereof. 38. An aqueous fornul ation

accor di ng38.A progess foc thal preddetioh @f 8dmpoundsiacbording toclaims ¢ ahdrsmy ation

auxiliaries  selected from i ve coll oids,
St abi | | sehusieho vee Aqu Rl E A4 s 42 o ds bR '© S5 A
aqueous f potasdiarmnion lithiues bydroxige respdotively 40 i n whi ch the di spersing agents
are anioni ¢ di spersing agents. 40. An aqueous fornul ati on according to
claim39 in which the anionic dispersing agents are condensati on products
of ar omat B4. Aruadumous farmutitionicbhtaining 30-56% \byaveightvi pbivecdubstanoe fronat e or a
1 gni nsul Ihoeq%}n? of one or more of novel hydrates (l), or a mixture thereof, as defined in 22

claim 1.

35. An aqueous formulation containing 30-50% by weight of active substance in
the form of one or more of novel hydrate forms A, B, C, D and E of the formula (1),
or a mixture thereof, as defined in claim 2.

36. An aqueous formulation according to claims 34 and 35 in which an electrolyte
is also present.

37. An aqueous formulation according to claim 36 in which the electrolyte is NaCl
or Na,SQ,, or a mixture thereof.

38. An aqueous formulation according to any of claims 34 to 37 in which one or
more formulation auxiliaries selected from dispersing agents, builders, protective
colloids, stabilisers, perfumes and sequestering agents are also present.

39. An aqueous formulation according to claim 40 in which the dispersing agents
are anionic dispersing agents. ' |

40. An aqueous formulation according to claim 39 in which the anionic dispersing
agents are condensation products of aromatic sulfonic acids with formaldehyde, a
naphthalenesulfonate or a ligninsulfonate.



41. An aqueous formul'ation according to claim40 in which the condensation
product”ﬂﬂlﬂn i onic acids with fornmal dehyde is a condensati on

pr oduct mmllmm ul fonic acid with fornmal dehyde. 42. An aqueous
formul at¥ off aécofdifhg o claim38 in which the builders or protective

coll Qids are nodified polysaccharides derjved fromcellul ose or

het er opol ysacchari des, pol yvinyl al 'cohol'gz(‘PVA) , pol yvi nyl pyrrolidones
(PVP), polyethylene glycols (PEG or aluminiumsilicates or nagnesium

silicates and are used in a concentration range of 0.01 to 2% by wei ght,
rel ati ve t4.Ahaquecus fourilgiidn adcotding toanlaiml 48 in which thd 3ondensaiipreous

formul ati | . | m. 1 Leh the nodified,.polysaccharide

der ved oSl &Rt Sufeol Bduohitafidhisds TRenseerBPROeCe

car boxy netditplytefidrsuifosie.acid with fofnaldgiyadeus f or nul ati on according to claim 38
in which the stabiliser is ethylene glycol or propylene glycol and is used
In an amount of 0.2 to 5% by weight, relative to the total weight of the

f or mul at i G¥2. An adBeousfommulatinnsadcording tatclaim 38cin ehibhthe baildegrsiom 38 i n whi ch

t he stabilj s d..2- benzi.sot hi.azolin: 3- one, rmal dehyde or

chl or oacetdéisn Eét('a eaﬁ?éo '.g%a{b?s’Ba“'ﬁ?\é Bﬂy%ﬁ?ﬁ{ﬁﬂo%fd%ﬁ‘.’% ’?‘H" f@ﬁﬁ?l%i/%l ght, relative

to the t otheterogolygacchurides epdiyvinylibladhials(PVA)4polyvinyimiriafidorfesr(PVRY, | uor escent

whi t eni ng r I e ter.jal .. conprising.contacting . the paper or

Pext i1 mioneRRERG, dleols TP Br ABMITA g RSB MAalPaiRFIES R RS ol o o 34

to 45. 4ised i aredrivedtratioronadge of 0.01 ¢d 2% byAGeight, reénative to thettolabwaigheri al i s
eous fornulation is a detergent. 48. A net hod

whi t ened t )
accordi ngaq?g‘ec@ﬁp%'or 47 in which the aqueous formulation is diluted to
the opti mum concentration for the practical application by the addition of

f-urt her atys! /ll\h %Ehggus%rn\'\ﬁgt%n' according to claim 42 in which the modified
polysaccharide derived from cellulose or heteropolysaccharides is xanthan or
carboxymethylcellulose.

44. An aqueous formulation according to claim 38 in which the stabiliser is
ethylene glycol or propylene glycol and is used in an amount of 0.2 to 5% by
weight, relative to the total weight of the formulation.

45. An aqueous formulation according to claim 38 in which the stabiliser is 1,2-
benzisothiazolin-3-one, formaldehyde or chloroacetamide and is used in an
amount of 0.1 to 1% by weight, relative to the total weight of the formulation. E

46. A method for the fluorescent whitening of paper or textile material, comprising
contacting the paper or textile material with an aqueous formulation according to
any of claims 34 to 45.

47. A method according to claim 46 in which textile material is whitened and the
aqueous formulation is a detergent.

48. A method according to claim 46 or 47 in which the aqueous formulation is
diluted to the optimum concentration for the practical application by the addition of
further auxiliaries or water.



