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The fluorescent whitening agent having the formula:

SO,Na SO,Na

has excellent fluorescent whitening properties and is widely used, for example, as a
fluorescent whitening ingredient in detergent compositions.

As normally manufactured, however, the compound of formula (1) has a yellowish tinge
which, depending on the method of detergent manufacture, can impart a slight discolouration
to the finished detergent.

Various attempts have been made to reduce the yeliow tinge of the compound of formula
(1). For example, in GB-A-2,076,011 it is stated that diphenyl and stilbene brighteners which
have a yellowish hue combine with a hydroxyl-containing compound and are rendered
substantially white. In Example 1, of GB-A-2,076,011 there is described a screening test to
determine which hydroxyl-containing compound was effective in rendering white a yellow
dipheny! or stilbene brightener. Among the hydroxyl-containing compounds which were
tested and found to be effective are ethanol and glycerine. The use of ethanol and other
hydroxyl-containing compounds has the disadvantage, however, that when the solvent is
removed from the said solution formulation, prior to the incorporation of the compound of
formula (1) into the final substrate, the résidual compound of formula (1) reverts back to its

original yellow-tinged form.
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det er mi ie whi ch hydroxyl - cont ai ni ng conpound was effective in rendering
white a yell ow di phenyl or stil bene brightener. Anong the

hydr oxyl - cont ai ni ng conpounds whi ch were tested and found to be effective
are ethanol and glycerine. The use of ethanol and other hydroxyl -contai ning
conpounds has the di sadvant age, however,-2hat when the solvent is renoved
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provi des as first aspect, a vvhlte crystal form of the compound having the
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pol yhydr oxy conpound. Depending on the reaction condltlons crystal s of

L oL e Nnb gkt TR 88 AR Sl i

transmission geometry and Cu-Ka1 radiation.

The white crystal form of the compound having the formuia (1) may be produced by
contacting the compound having the formula (1) with a polyhydroxy compound in a weight
ratio of 10 to 85% of the compound having the formula (1) to 80 to 15% of polyhydroxy
compound. Depending on the reaction conditions, crystals of modification N (Table 1),
crystals of modification O (Table 1) or a mixture of crystals of modification O and V (Table
{ll) are obtained.

Crystals of modification N are for example produced by first contacting the compound having
the formula (1) with ethanol and subsequently adding the polyhydroxy compound. After
removal of the ethanol, examination of the resuiting composition indicates that it contains the
new white crystal form of the compound having the formula (1) corresponding to modification
N which is characterised by an X-ray diffraction diagram which is essentially as shown in
Table I.

Crystals of modification O are for example produced by first contacting the compound having
the formula (1) with water and subsequently adding the polyhydroxy compound in an amount
of at least 1 parts of pdlyhydroxy compound per 1 part of compound of the formula (1). After
being allowed to stand for at least 1 hour at a temperature of above 40 °C, preferably above
45 °C, the resuiting mixture is allowed to coakto 20 °C. The residue contains the new white



Crystals of nodification N are for exanple produced by first contacting the
conpound having the fornmula (1) with ethanol and subsequently adding the

pol yhydroxy cenpound. After removal of the ethanol, exam nation of the
resulting conposition indicates that it contains the new white crystal form
of the compound having the fornmula (1) cogresponding to nodification N
which is characterised by an X-ray diffraction diagramwhich is essentially
as shown in Table I. Crystals of nodification O are for exanple produced
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nodi fications, O and VvV (Table I11) can be obtained by a process simlar to

t he proceséh?fﬂrmF'ﬁ 1)prepar ation of nodification O but not exceeding a
tenperature of 25 [err]C and/or adding at nost 1 part of pol yhydroxy

conmpound per 1 part of conpound of the formyla (1). Th I

conpound neherRolyhydrgxy c%f“g&”@df'a%% §-Shs? 3‘@'%‘131 SH a%?%’S’P“: &&Eoi,tcﬁ%}?(g%rg@%ly%oé ol
or propyl eng pedpyiek glyebl, 8r 4 friopsuchleht,28-hbxandirid) ek aspédiallylglyeerinestanoiligbingr
gl ycerine or an Qllgoner,of,glg%erine, e.g. adi-, tri- or polyglycerine.
The pr esentof O¥GaMe, 8:9- BidbyirgBEPOIRIVCeNBRcond aspect, a new formul ation
conprising from 10 to 85% by wei ght of the white crystal formof the

conmpound having the forpnula (1) and frorg . -
.- The present invention providés, as a second aspect, a new formulation comprising from 10

to 85% by weight of the white crystal form of the compound having the formula (1) and from
90 to 15% by weight of a polyhydroxy compound. Preferably, the new formulation comprises
from 30 to 60%, more preferably from 40 to 60% by weight of the white crystal form of the
compound having the formula (1) and from 70 to 40%, more preferably from 60 to 40% by
weight of a polyhydroxy compound. It is especially preferred that the new formulation
according to the present invention comprises about 50% by weight of the white drystal form
of the compound having the formula (1) and about 50% by weight of a polyhydroxy
compound.

Depending on the relative proportions of the white crystal form of the compound having the
formula (1) and polyhydroxy compound in the liquid formulation according to the present
invention, the new formulation may have an undesired tacky property. Since such a tacky
property could be disadvantageous when incorporating the new formulation into a final
powder-form substrate, especially a powder-form detergent composition, the new
formulation preferably comprises an absorbent filler or carrier. The absorbent filler/carrier
has the effect of removing any tackiness from the new formulation of the invention and
converting it into a dry, pourable material.

Examples of such absorbent fillers/carriers include, e.g., an inorganic salt such as sodium
chloride, sodium sulfate, sodium carbonate or trisodium citrate, a further hydroxy group-
containing compound such as citric acid, neopentyl alcohol, PEG (polyethyleneglycol) 200,
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Preferably, the new formulation comprises from 5 to 40 %, more preferably from 10 to 30 %

by weight of the filler if the formulations are liquid. Solid formulations contain preferably
about 10 to 80 % of the filler.

The new formulation according to the present invention may also comprise one or more
dispersants.

Suitable dispersants may be those of the anionic or non-ionic type. Typical examples of such
-dispersants are alkylbenzenesulfonates, alky! or alkeny! ether sulfonate salts, saturated or
unsaturated fatty acids, alky! or alkylene sther carboxylate salts, sulfonated fatty acid salts or
esters, phosphate esters, polyoxyethylene alkyl or alkenyl ethers, polyoxyethylene alky! vinyl
ethers, polyoxypropylene alkyl or alkenyi ethers, polyoxybutylene alkyl or alkenyl ethers,
higher fatty acid alkanolamides or alkylene oxide adducts, sucrose/fatty acid esters, fatty
acid/glycol monoesters, alkylamine oxides and condensates of aromatic sulfonic acids with
formaldehyde, as well as lignin suffonates or mixtures of the above cited dispersants.
Nonionic surfactants, such as polyoxyethylene alkyl or alkenyl ethers, polyoxyethylene alky



absorbent filler, the urea-formal dehyde resin also inpart excellent flow
properties to a solid conpact detergent and, by virtue of its free nethyl ol
groups, provides a vehicle by which other desirable detergent active

i ngredi ents, such as colour-care additives and perfunes, could be

i ncorporated, in a nore permanent manners5into the final solid conpact

det er gent. It is selfevident that al so m xtures containing two or nore of
the above fillers can be used. Preferably, the new fornul ati on conpri ses
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Mixing is conveniently effected in a suitable mixer device. Homogenisation may optionally be

completed by a subsequent grinding operation. -

The formulation of the present invention is particularly suitable for incorporation into a
detergent composition, conveniently by adding the required, conventional amount, preferably
from 0.01 to 10% by weight, of the formulation of the present invention, to a dry detergent

composition, and then homogenising the mixture so obtained.

The foliowing Examples further illustrate the present invention.

Examples 1 and 2

At 25°C, there are sprinkled 2 g of a yellow granulate of the compound of formula (1)
containing 90% by weight of active substance, 7% by weight of sodium chloride and 3% by
weight of water, into 4 g of ethanol (denatured with toluene). The colour of the compound of
formula (1) changes rapidly from yeliow to white. 18 g of anhydrous g_lycerine are then
added. After being allowed to stand for 1 hour at 25°C, the resulting mixture having a ratio of
compound of formula (1) to glycerine of 1:9 by weight, is freed from ethanol using an infra-
red drying apparatus. The resulting formulation is liquid and shows only a trace of yellow
colour. X-ray examination confirms the presence of the white crystal form shown in Table 1.

,
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tol uene). The col our of the conpound of fornmula (1) changes rapidly from
yellow to white. 18 g of anhydrous glyc £.I ¢ are t hen added. After being
allowed to stand for 1 hour at 25[err]C—Jr£e, resulting mxture having a
rati o of conmpound of formula (1) to glycerine of 1:9by weight, is freed
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exam nat i on[Conf pf BthahHl€ Pregsence of jthe ygnite cryzal [forrmdshoyn iregrabl g
- B) Cpd of formula (1) 6 8 10 12 14
C) Glycerine 14 12 10 8 6
Ratio B:C 37 4.6 5.5 6:4 7:3
Aspect fluid paste paste powder powder powder
Colour white white white white white

The results in Table 1. demonstrate that formulations according to the present invention
containing precise ratios of the compound of formula (1) and glycerine provide desirable
white formulations of the compound of formula (1). By contrast, when the ratio of component
B:C is increased to 8:2 or 9:1, in each case an undesired yellow powder formulation is
obtained. Likewise, when the compound of formula (1) is used atone, without any glycerine,

a yellow granulate is obtained.

Example 8
The following standard nonionics-free detergent composition is made up:

15.7% alky! aryl sulfonate

3.7% fatty alcohol sulfonate

2.7% coconut acid monoethanolamide
39.0% sodium tripolyphosphate

4.0% sodium silicate



-6 - ~ Simlar results are obtai ned when the ratio of conpound of fornula
(1) to glycerine is adjusted to 2:8. Exanples 3 to 7 The procedure
described in Exanple 1 is repeated but using different ratios of the
conmpound of forrmula (1), ethanol and anhydrous glycerine. The results
obtained are set out in the followng Tal#e 1. X-ray exam nation in each
case confirns the presence of the white crystal formshown in Table I.

Table 1 Conmponent/ Property Exanple 3 Exanple 4 Exanple 5 Exanple 6
Exampl e 7 o : 12 16 20 24

28 B) Opd o?'°(°o"rﬁan%f’%t§m§"‘°aée 8 10 12 14
C) dycerine 1.0% catdoxymethyl celllise 10 8 .6

Ratio B:C o . 4 .5 6: 4 7:3

Aspect f?'ﬁ%’a”b’g‘s"z gthylen%dau%r{@etetra%%et er powder powder

Col our 6.7% wdtet and white white white white  The
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The detergent so obtained has a white appearance. This white aspect is retained after
storage of the detergent at 25°C. for 1 week with the exclusion of air. The whiteness of the
stored detergent is determined, using a Specktraflash SF 500 instrument, and is found to be

132.

Examples 9 to 13: At 25°C, there are sprinkled 10 g of a yellow granulate of the compound
of formula (1) containing 80% by weight of active substance, 7% by weight of sodium
chloride and 3% by weight of water, into 20 g of ethanol (denatured with toluene). The colour
of the compound of formula (1) changes rapidly from yellow to white.

10 g of a filler are then added, followed by 10 g of anhydrous glycerine. After being allowed
to stand for 1 hour at 25°C, the resulting mixture is freed from ethanol using an infra-red
drying apparatus. The physical form and colour of the resuiting product are then observed
visually. The results obtained, using a variety of fillers, are set out in Table 2.

Table 2
Filler/Aspect | Exampie @ | Example 10 | Example 11 | Example 12 | Example 13
Filler cyclodextrin Zeolite | Zeolite 1l Bentonite | Urea/HCHO
Product form coarse fine poWder fine powder | fine powder | fine powder
powder
Colour white white white white white
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stand for 1 hour at 25[err] the resul ti %ﬂ mxture is freed froE et hanol
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variety of fillers, are set out in Tab 2.

trisodium citrate, citric acid, neopentyl alcohol PEG (polyethyleneglycol) 200, PEG 300,

PEG 400, PEG 600, PEG 4000, PEG 550 monomethyl ether, PEG 1500 monomethy! ether,

PEG 2000 monomethyl ether, PEG 5000 monomethyi ether, copolymers from ethylene oxide

and propylene oxide (Pluronic F 108}, D-sorbitol'and sugar.

Examples 14 to 18

The procedure described in Example 8 is repeated but using the formuiations obtained
according to each of Examples 9 to 13. Moreover, in addition to the storage test with the
exclusion of air, a further storage test is conducted for 1 week at 25°C. in which the
respective formulation is fully exposed to a moist laboratory atmosphere. The resuits
obtained are set out in the following Table 3 (storage without air access) and Table 4
(storage with air access).

Tabie 3

Whiteness/ | Example 14 | Example 15 | Example 16 | Example 17 | Example 18

Colour
Filler cyciodextrin Zeolite | Zeolite i Bentonite | Urea/HCHO
Whiteness 134 129 132 121 136

Colour white white - white white white




Tabl'e 2 - Filler/Aspect Exanpl e 9 Exanpl e 10 Exanpl e 11 Exanpl e
12 Exanple 13 Filler cycl odextrin Zeolite | Zeolite II
Bentonite Urea/ HCHO Product form coarse fine powder fine powder
fine powder fine powder powder Col our white
white white white whgte

-8 - Zeolite | is Na[err](AlJerr])[err](Siderr])[err] 27H err] G
Zeolite Il is Na[err](Alerr])[err](SiOerr])[erer]264 Herr]QO Bentonite
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in Exanples 9 to 13 are replaced by one or nore of the follow ng
fillers/carrigrs: sodiumchloride, sodiumsulfate, sodium carbonate,
trisodium T ‘e, _citric acid, neopentyl alcohol, PEG (polyethyleneglycol)
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Examples 19 to 21:

At 25°C, there are mixed 60 g of a yellow suspension of the compound of formula (1)
containing 33% by weight of active substance and 67% by weight of water with 20 g of
glycerine. The mixture is then stored at 80 °C for 24 hours. 20 g.of a filler are then added
and the mixture is again stored at 60 °C for 24 hours and thereafter at 25°C for 24 hours.

The physical form and colour of the resulting product are then observed visually. The resuits
obtained, using a variety of fillers, are set out in Table 5.

Table 5:
Filler/Aspect | Example 10 | Example 11 | Example 12
Filler Zeolite | Zeolite | Zeolite il!
Product form liquid liquid liquid
Colour nearly white | nearly white | nearly white

Zeolite | is Nay2(AlO32)12(SiO2)12 27H,0; Zeotite ll is Nags(AlO2)ss(Si0z)106™ 264 H,O
and Zeolite 1l is Na,O * (Al,O3) " (2 - 5) SiOs - (3,5 - 6) H,0.

X-ray examination in each case confirmed the presence of the white crystal form shown in
Table I, d



according to each of Exanples 9 to 13. Moreover, in addition to the storage
test with the exclusion of air, a further storage test is conducted for 1
week at 25[err]C. in which the respective fornulation is fully exposed to a
noi st | aboratory atnosphere. The results obtained are set out in the
follow ng Table 3 (storage without air actgess) and Table 4 (storage with

air access). Table 3

Wi t eness/ Exanpl e 14 Exanpl e 15 Exanpl e 16 Exanple 17 Exanple 18
Col our Ei L oo, Cyclodextrin Zeolite | Zeolite I Bentonite

Ur ea/ HCHO ' 'SS 134 129 132 121

136 Col AiR5°C, there athimixed 100 g of anyglivw suspensionwiii tieccompound ofiferrmiga (1)

white

ini ) H 4 ) - - o he
Fosul ts i n Gkiiing 30% by weight of active substance, 0,8% 1,2:propyleneglykol 0.85% of ad 1°
det er gent caips polysacsharidedund €9,250chby weight of vatéravithr30sgoft glyaetine andstireaddor 1
retained ey ' [ . | Ly : ' ir
for | ong peldur RTeddlf Pl Jefiit SLabERkiof QLR sy aBhip MRS he slRkitE of
Exanpl e 16 the Erystgid ehabges forashapeldss plates Bathombs. Filler cycl odextrin

Zeolite | Zeolite Il Bentonite Urea/ HCHO Wi t eness 98
95 88 72 90 Col our white
white X-raynMiaménation confirmded ttiee presence ofthiet white cristalrigriveshol i Jalld il

Table I: x-ray powder diffraction: 26 values of modification N

207 Intensity
5.5° very strong
10.8° medium
13.9° medium
16.3° weak
18.0° strong
19.6° medium
20.4° medium
20.7° weak
21.5° medium
21.8° very strong
22.4° medium
23.0° very weak
23.6° Weak
25.4° medium
26.2° weak
26.8° very weak
30.5° weak
33.9° very weak




At 25[err]C,

there are m xed 60 g of a yell ow suspension of the conpound of

formula (1) containing 33% by wei ght of active substance and 67% by wei ght
The m xture is then stored at 60 [err]C

of water with 20 g of gl ycerine.

for 24 hours.

20 g of a filler are then added and the m xture is again

stored at 60 [err]C for 24 hours and thedgafter at 25[err]C for 24 hours.

The physi cal

visually. The results obtained,

Tabl e 5.

Filler

liquid liquid
Zeolite | is NaJerr](

YRR Fay pobi Ot R 20

Col our

formand col our of the resulting product are then observed
using a variety of fillers,
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Zeolite |11
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are set out in
Exanpl e 12
Product form liquid
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Exampl e 22: At 25[err}€

t he conpound of forml

3,5 - 6) Herr]O X-ray
ence of the white crystal form
' - 10-

Lxed—100 g of a yell ow suspension of

J k11 ngCI c al Uw
| a 3( ) ¢ontainrng 30%y wei ght of active substance,

0,5% 1, 2- propyl enegl y
wei ght of water with

KOJg 50, 5% Of wagk ani onj ¢ pol ysacchari de and 69, 25% by

stirred for 1 hour. The col our

of the yell ow suspens

i ote.brecones venygialkr dufing m xing and the structure of

30 g of |gl ycerine and
20.2° very strong
23.4° very weak
23.7° very weak
24.1° weak
25.3° very strong
28.4° weak
30.4° strong
33.5° very weak
34.3° very weak

Table Ili: x-ray powder diffraction: 20 values of a binary mixture with modifications O

and V

26[°] Intensity
5.1° very strong
9.5° very weak
9.9° strong
10.1° medium
11.5° weak
13.8° very weak
14.8° weak
15.9° weak,- -




the crystals changes from shapel ess plates to rhonbs. X-ray exam nation
confirnmed the presence of the white crystal formshown in Table II1.

Table I: x-ray powder diffraction: 2[err] values of nodification N
2 [err] [[err]] Intensity : 5.5[err] very strong
10. 8[ err] medi um -12-13.9[err] medi um
16. 3[ err] weak 18.0[ err] strong
19.6 medi um 20. 4] err] medi um
20. 7] err] weak o 1.5[err] medi um
21.8[err] very stirong 174 very weak 22. 4] err] medi um
23.0[err] very weak 18.2° weak 23.6[err] weak
25. 4 err] medi u 26. 2[ err] weak
26. 8[ err] very ak 18.5° veryweak | 30.5[err] weak
33.9[err] very k

19.8° very strong

20.2° strong

20.6° weak

24.7° medium

25.3° strong

25.4° weak

26.6° very weak

27.4° very weak

27.9° very weak

29.7° medium

30.4° strong




Table I't: x-ray powder diffraction: 2[err] values of nodification O

2 [err] [[err]] Intensity 5.1 err] very strong
10.1 medi um 13.8[err] weak
18. 5[ err] weak 19. 5[ err] very weak
20. 2[ err] very strong -13- 23.4[ err] very weak
23. 7] err] very weak 24. 1] err] weak
25. 3[ err] very strong 28. 4 err] weak
30.4[err] strong 33.5[err] very weak
34. 3[err] very weak
Claims

1. A white crystal form of the compound having the formula:

SO,Na SO,Na

whose crystal form is characterised by an X-ray diffraction diagram which is essentially as
shown in Tabie I, Il or lil.

2. A process for the production of the white crystal form of the compound having the formula
(1) according to claim 1, comprising contacting the compound having the formula (1) with a
polyhydroxy compound in a weight ratio of 10 to 85% of the compound having the formula
(1) to 90 to 15% of a polyhydroxy compound.

3. A process according to claim 2 in which the compound having the formula (1) is first
contacted with ethanol and subsequently the polyhydroxy compound is added.

4, A process according to claim 2 or 3 in which the polyhydroxy compound is a glycol ora
triol.

5. A process according to claim 4 in which the diol is ethylene glycol, diethyiene glycol or
propylene glycol.

6. A process according to claim 4 in which the triol is 1,2,6-hexanetriol, glycerine or an

oligomer of glycerine.

7. A process according to claim 6 in which the oligomer of glycerine is a di-, tri- or
polyglycerine.

I



Table 1I'l: x-ray powder diffraction: 2[err] values of a binary mxture with

nodi fications O and V 2 [err] [[err]] Intensity
5.1[ err] very strong 9.5[err] very weak
9.9[err] strong 10. 1[ err] medi um
11.5[err] weak -14- 13.8[err] very weak

14.8[ err] weak 15.9[err] weak

-12- 17.1[ err] very weak 18.2[err] weak 18.5[err] very weak

19.8[err] g a ffhiiafidd QMbrisig iom 10 to 85% b ¥M@ht of the white crystal form of the
compound having the formula (1), according to claim 1, and from 90 to 15% by weight of a
polyhydroxy compound.

9. A formulation according to claim 8 which comprises from 30 to 60% by weight of the white
crystal form of the compound having the formula (1), as defined in claim 1, and from 70 to
40% by weight of a polyhydroxy compound.

10. A formulation according to claim 9 which comprises from 40 to 60% by weight of the
white crystal form of the compound having the formula (1), according to claim 1, and from 60
1o 40% by weight of a polyhydroxy compound.

11. A formulation according to claim 10 which comprises about 50% by weight of the white
crystal form of the compound having the formula (1), according to claim 1, and about 50% by
weight of a polyhydroxy compound.

12. A formulation according to any of claims 8 to 11 in which polyhydroxy compound is a
glycol or a triol.

- 13. A formulation according to claim 12 in which the glycol is ethylene glycol, diethylene
glycol or propylene glycol.

14. A formulation according to ciaim 12 in which the triol is 1,2,6-hexanetriol, glycerine or an
oligomer of glycerine.

15. A formulation according to claim 14 in which the oligomer of glycerine is a di-, tri- or
polyglycerine.

16. A formulation according to any of claims 8 to 15 which also comprises an absorbent filler
or carrier.

17. A fiquid formulation according to claim 16 which contains from 5 - 40 % by weight of the
filler.

L,



20. 6[ err] weak 24.7[err] medi um 25. 3[err] strong

25. 4] err] weak 26.6[err] very weak 27.4[err] very weak
27.9[ err] very weak 29.7[err] medi um 30.4[err] strong
-13- Cl ai nms 1. Awhite crystal formof the conpound having the
formula: [err] -15-

18. A solid formulation according to claim 16 which contains from 10 - 80 % by weight of the
filler.

19. A formulation according to claim 16 in which the absorbent filler or carrier is an inorganic
salt, a further hydroxy group-containing compound or a solid carbohydrate.

20. A formulation according to claim 19 in which the inorganic salt is sodium chloride, sodium
sulfate, sodium carbonate or trisodium citrate.

21. A formulation according to claim 19 in which the further hydroxy group-containing
compound is citric acid, neopentyl alcohol, PEG (polyethyleneglycol) 200, PEG 300, PEG
400, PEG 600, PEG 4000, PEG 550 monomethyl ether, PEG 1500 monomethy! ether, PEG
2000 monomethyl ether or PEG 5000 monomethyl ether.

22. A formulation according to claim 19 in which the solid carbohydrate is D-sorbito! or
sugar.

23. A formulation according to claim 16 in which the absorbent filler or carrier is kaolin, a-
layer-lattice silicate, a Mg/Al silicate, montmorillonite, a zeolite, a highly dispersed silicic acid,
cyclodextrin, a highly dispersed, solid, water-insoluble urea-formaldehyde resin comprising 1
mole of urea and 1.3 to 2 moles of formaldehyde, which is present in highly disperse form,
having a mean particle diameter of 1 to 20 microns and having a specific BET surface of 5 to
100 m%g, an inorganic salt, a solid hydroxy group-containing compound or a solid
carbohydrate.

24. A formulation according to claim 23 in which the Mg/Al silicate is bentonite.

25. A formulation according to any of claims 8 to 24 which also comprises one or more
dispersants.

26. A formulation according to claim 25 ih which the dispersant is of the anionic or non-ionic
type.

A



whose crystal formis characterised by an X-ray diffraction di agram which
Is essentially as shown in Table I, Il or II1. 2. A process for the
production of the white crystal formof the conpound having the formula (1)
according to claim1, conprising contacting the conpound having the fornula
(1) with a pol yhydroxy conpound in a weight ratio of 10 to 85% of the
conpound having the fornula (1) to 90 to 15% of a pol yhydroxy conpound.

3. A process according to claim2 in which the conpound having the formul a

(1) is fir cted eg.h@.[@ hydr ox
conpound |§}£U@ fiéton cﬁx}dﬁ}ﬁ% %ﬂﬁ)&gcor % alﬁeér%t@é&?’nyv\hl CK t he
pf)l yhygr oxmmmrﬁeuﬁmlfomta, ajkyy ooalkanyi ethelrsuifbnate sglt, satuysated esunsadwatedfatly t o
claim4 in t I

propyl ene @?9’@3? o di eﬁb%rccégwggcosragl g“%{‘ate&lr arm if‘é}‘{-‘to%é’t%ﬁ phﬂééphte1 Fe ol is
1,2,6- heX@S’téﬁdrlsDIfate@bt;ec.erl ne or an oligoner of glycerine. 7. A process
acpordl ng to claim6 in which the oligonmer of glycerine is a di-, tri- or
pol ygl yceri ne. -14- 8.
A fornul at 28 Renwkiic agofdirto tkim @6&5Mhich theenagianiodispdreantis a polyexyethsient or m

of the co nd having the fornula ( i ' m 90

to 15% byn%g)'fl é:ﬁg[llsrpyl 591? %Ex)erte %}%@vﬁ Fé}ﬁg, %o%pr%bﬁbﬁé &ikyl%'?glkéﬁﬁ
ether, polyoxybutylene alkyl or alkenyl ether, higher fatty acid alkanolamide or alkylene oxide
adduct or sucrose/fatty acid ester, fatty acid/glycol monoester or alkylamine oxide

29, A formulation according to claim 28 in which the alkylene oxide adduct is a lower
ethylene oxide adduct with a fatty alcohol.

30. A formulation according to any of claims 8 to 29 which also comprises an auxiliary
selected from an anti-foam agent, an alkaline agent, a fabric softener, an anti-redeposition
agent, an antioxidant, an auxiiary builder, a fragrance and an organic soivent.

31. A formulation according to ciaim 30 in which the auxiliary builder is polyacrylic acid and

the organic solvent is a glycol.

32. A formulation according to claim 31 in which the glycol is ethylene glycol or a glycol-Cy-

C,alkyl ether or -ester.

33. A process for the production of a formulation according to claim 8 comprising mixing the
white crystal form of the fluorescent whitening agent of formula (1), according to claim 1,
glycerine, any absorbent filler, optional dispersant and optional auxiliaries, in the desired -
concentrations, and then homogenising the the mixture so obtained at room temperature or

at elevated temperature.

34. A process according to claim 33 in which the homégenisation is conducted at 20-100° C.

35, A process for the production of a detergent composition comprising édding the required
amount of the formulation according to claim 8 to a dry detergent composition and then

homogenising the mixture so obtained. -
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9. A fornulation according to claim8 which conprises from30 to 60% by

wei ght of the white crystal form of the conpound having the fornula (1), as
defined in claiml1l, and from 70 to 40% by wei ght of a pol yhydroxy conpound.
10. A fornulation according to claim9 which conprises from40 to 60% by
wei ght of the white crystal form of the-déapound having the fornula (1),
according to claiml1l, and from60 to 40% by wei ght of a pol yhydroxy
conpound. 11. A fornul ati on according to claim10 which conprises about

2% by Wel ghix GiboddiactBilfy 16'cikith 35 il A A)%L érﬁ&:rﬁ@ﬂm@%‘rﬁmumh aSdritg for mul a

(1), according to claim about ht of a cg/ebgldrox
conpound. claifiP8 agdddis fromed. O'bhb mbymemjlt,tt@seﬁm "t’ﬁ‘%tr% 987 n which

pol yhydroxg r%)gg&mﬁ}{nd is a glycol or a triol. 13. A fornul ation according
toclaim1l I'ch the glycol is ethylene glycol, diethylene glycol or
propyl ene gl ycol. 14. A fornulation according to claim12 in which the

triol is 1%%3%@%?@?%&&&#%‘&8?lqu'ngﬁélﬂﬁa Whltﬁerty%{aiﬁ | g?th@fcom ﬁﬁd h&\ing the15. A

formul atio whi ¢ ‘OMer o gycerlnelsa
di-, tri- ftormplal(y)Asadinedin claimlt. A fornmul ati on according to any of clains
8 to 15 which al so conprises an absorbent filler or carrier. 17. Aliquid
formul ati on according to claim 16 which contains from5 - 40 % by wei ght of
the filler. '
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- 15- ‘18. A solid fornulation according to claim16 which contains from
10 - 80 % by weight of the filler. 19. A fornulation according to claim
16 in which the absorbent filler or carrier is an inorganic salt, a further
hydr oxy group-contai ni ng conpound or a solid.carbohydrate. 20. A
formul ati on according to claim 19 in whith-the inorganic salt is sodium

chl oride, sodiumsulfate, sodium carbonate or trisodiumcitrate. 21. A
formul ati on according to claim19 in which the further hydroxy

gr oup- cont ai ni ng conmpound i s cCi t pbstrat€ bfthe Misyaliey! al cohol , PEG

(pol yet hyl enegl ycol ) 200, PEG 300, PEG 400, PEG 600, PEG 4000, PEG 550
nononet hyl et her, PEG 1500 nononet hyl ether, PEG 2000 nononet hyl ether or

PEG 5000 nononet hyl et her. 22. A formulation according to claim19 in
whi ch the solid carbohydrate is D-sorbitol or SL%L 23. A fornulation
accor di ng T‘Ef%lsaﬁfﬁ\{"i@@WhﬁhFWﬁtaH?@“%@GﬁSE\ﬁ’P“’f‘qh g e MU er i s kaolin, a

| ayer-lattice silicate, a MJ/ Al silicate, nontnorillonite, a zeolite, a
hi ghly dispersed silicic acid, cyclodextrin, a highly dispersed solid,

wat er - i nsol ubl e urea- {6 Idehyde orpRi Sing 1 f urea and 1.3
to 2 noles of fornal chkig @ OH =5 Ber se form
havi ng a nean particlg=dyaneter \-/Cr ons and avi ndlh specific

BET surface of 5 to 100 @N]/g, an inorganic salt, (N i d hydroxy
gr oup- cont ai ni ng conpound %3 solid car bohydr at e. ﬁ ¥R formul ati on
according to claim23 in which the Mgy/Al silicate is bentonite.

whose crystal form is characterised by an X-ray diffraction diagram which is essentially as
shown in Table 1, 11 or {ll. Also provided is a formulation comprising from 10 to 85% by weight

of the white crystal form of compound having the formula (1) and from 90 to 15% by weight
of a polyhydroxy compound, preferably glycerine.
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25. A formul ation according to any of clains 8 to 24 which also conprises
one or nore di spersants. 26. A fornul ati on accor di ngrte= whi ch
the .di spersant ig of the anionic or non-ionic type. ; REPLACFMrNT SHEET
-16 - 27. A fornul ation according to claim26 in whifch—+he—ank

di spersant is an al kyl benzenesul fonate, al kyl or al kenyl 22 1nSiU Eign te
salt, saturated or unsaturated fatty acitl; al kyl or aljkyl Fﬂeﬁ»
carboxylate salt, sulfonated fatty acid salt or esterf ﬁhﬁ%ﬁha{-&-est.er DI
sul fate ester. 28. A fornul ation according to clai m{26 in vvh| ch the
noni oni ¢ ¢}, AL Whitehiry &Enyoxyet hyl ene al kyl or al kenyl—ether;

pol yoxyet hyl'ene alr Kyl viny ther, polyoxypropyl ene al kyl or al kenyl ether,
pol yoxybutyl ene al kyl oral kenyl ether, higher fatty acid al kanol am de or

al kyl ene oxi de adduct or sucrose/fatty acid ester, fatty aci d/% ycol
nonoest er THP PEASRY! iAYANYEN flatas to a pew f'!‘P@%‘F%W&t‘?W QeObiPRYCHId tepdieMs 28 i n

whi ch the Mit@ﬂy@féﬁfo‘ﬁ%'o@ﬁ o@é&@i&ﬁ{ sdifofad d'%'b r?%w 'd%ﬂﬁorﬁ’ééé?@ p’?&%&és o i 2

fatty al cohol A formul ation acc to any l'aims 8 to 29 which
al so corrpproyélsﬂ%amssu ysedn {rediupeascent Wh'telﬂlﬂﬁﬁf wbﬁtratﬁ@auﬁrnwaper aextite kal i ne

agent, a h@l@éﬂagcségj‘b%a"y’adhgggms redeposition agent, an antioxidant, an
auxiliary builder, a fragrance and an organic sol vent. 31. A formul at I on

according to claim30 in which the auxiliary builder is polyacrylic acid
and the ongaRisreSnY GRkterliy odt Hadhg the formula:

SO4Na SO;Na

has excellent fluorescent whitening properties and is widely used, for example, as a
fluorescent whitening ingredient in detergent compositions.

As normally manufactured, however, the compound of formula (1) has a yellowish tinge
which, depending on the method of detergent manufacture, can impart a slight discolouration
to the finished detergent.

Various attempts have been made to reduce the ye!léw tinge of the compound of formula
(1) For examble, in GB-A-2,076,011 it is stated that diphenyl and stilbene brighteners which
have a yellowish hue combine with a hydroxyl-containing compound and are rendered
substantially white. In Example 1, of GB-A-2,076, 011 there is descnbed a screenlng testto
determine which hydroxyi-containing compourid was eﬁectwe in, rendermg white a yellow
diphenyl or stilbene brightener. Among the hydroxyl-containing compounds which were
tested and found to be effective are ethanol and glycerine. The use of ethanol and other
hydroxyl-containing compounds has the disadvantage, however, that when the solvent is
removed from the said solution formulation, prior to ihe incoi'poration of the compound of
formuta (1) into the final substrate, the residual compound of formula (1) reverts back to its
original yellow-tinged form.



32. A formul ati-on according to claim31 in whi ch the glycol is ethylene
gly€ol or a'glycol-Clerr]- Cerr]alkyl ether or -ester. 33. A process for
whi t’e crystal formof the fluorescent whitening agent OEW « :
according to claim1l1, glycerine, any absorbent filler} a,m i_é_%Ts ant

1 0 W
honogeni sing the the m xture so obtainedgat roomtenpérat loBY 462%1 pv
t enper at ur e. 34. A process according to claim 33 injwh
production of a detergent Comoﬁbaf:%?oﬁﬁ\%iéc%éﬁge addi T
t hen honogeni sing the m xture so obtai ned.
-17- 36 ri_rtg to claim35 in which the ambunt of the

t he production of a fornmulation according to claim8 doe#s ng mxing the
and optional auxiliaries, in the desired concentratiogs,

honpgeni sation is conducted at 20-100[err]C. 35. A.proce

of the formulation according to crarmg to a ary detergent coﬁbositioﬁ and
f or mul at | T et te—EEsm 8 added is fromO0.01 to 10% by wei ght, based

on the weight of He deegent conposi tion. 37. A detergent conposition
gg;rip L'ezl inﬂm%? Yﬁ\hé{{:\ﬁdeccf et %‘1% c:fy(s)tramo(r)r];n 0 ee c%?n ogrl{cri] ﬂaﬂﬁg‘;’ &hrc]egfoat#u a:f ormuila (1) as

SO,Na SO,Na

whose crystal form is characterised by an X-ray diffraction diagram which is essentially as
shown in Table |, Il or lll. Also provided is a formulation comprising from 10 to 85% by weight
of the white crystal form of compound having the formula (1) and from 90 to 15% by weight
of a polyhydroxy compound, preferably glycerine.



