1= . 0 319 819 This invention relates to a process for the
productlon of solid or paste-form products by reaction of stoichionet- ric
quantities of several reactants in a fast reaction and spraying of the
reaction products in a spray unit. 5 Typi cal exanpl es of fast
chemi cal reactions in the context of the present invention ar® 838 819
neutralization of acids, the saponification of esters and al so al kyl ation
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neutralization product formed is a solid or paste-form
product. In cases such as these, the quality of the
15 neutralization is determined by the intensity with which
the reactants are mixed and/or by the intensity with which
the reaction mixture is intermixed.

On an industrial scale, the neutralization of sulfonic
acids to washing—-active sulfates or sulfonates takes place
20 discontinuously in neutralization vessels or continuously
in recirculation systems. 1In the latter case, the sulfonic
acid is introduced together with the alkali into already
neutralized product with intensive mixing by stirrers,
o/ centrifugal pumps and static mixing elements, the ratio of
25 recirculation volume to freshly added sulfonic acid and
alkali being in the range from 10:1 to 20:1. In the
neuralization of hydrolysis-sensitive products, such as
sulfuric acid semiesters of fatty alcohols and fatty
alcohol ethers, consistently good. intermixing and blending
30 of the neutralization mixture have to be guaranteed to rule
out product losses. Both with discontinuous operation and
with continuous operation, heat exchange elements have to
be used to dissipate the heat of reaction in order to rule

out overheating of the product. , '
35 Neutralization products containing around 60% by
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Cwi tions, the peuhhakkZ85hflining around 80% washing-active substance and
around 20% water can be produced in the neutralization of

sulfonic acids with 50% sodium hydroxide. In addition, the

energy balance of the neutralization reaction shows that

15 around 40 to 50% of the water formed during the neutraliza-

tion reaction and the water introduced into the reaction

mixture with the 50% sodium hydroxide can be evaporated

with the heat of reaction. Where 50% sodium hydroxide is

used, therefore, neutralization products containing around

20 90% washing-active substance and only around 10% water are
theoretically formed, the heat of reaction being utilized

for drying. Under these conditions, the neutralization

products of sulfonic acids based on fatty alcohol and fatty

—/ acid esters may readily be processed to free-flowing
25 powders. By utilizing the heat of reaction, however, other
unwanted volatile substances can also be removed from the

products. Reduction of the dioxane content of fatty

alcohol ether sulfates is mentioned as an example of this.

However, the industrially used process described above

30 for the neutralization of sulfonic acids does not allow the

use of highly concentrated alkalis because the reaction

product or neutralization product becomes increasingly more

viscous and, ultimately, paste-like with increasing content

of washing-active substance. Beyond a content of around

35 60% by weight washing-active substance, sulfates/sulfonates
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soluble in one another, a correspondingly high degree of
dispersion is necessary to establish a sufficiently large
mass transfer surface between the two liquid phases and,
15 hence, a sufficiently high reaction velocity. Conventional
processes for the production of basic soaps from fatty
acids may be divided into two process steps, namely:
1. combining, homogenizing or emulsifying the reactants
insoluble in one another and carrying out the neutraliza-
20 tion or saponification reaction in stirred tanks, reaction
columns or loop reactors;
2. multistage drying of the basic soap with an active-
substance content of around 60% to 80%.
N\ Like the neutralization of sulfonic acids with alka-
25 l1is, the neutralization of fatty acids with alkali is a
spontaneous reaction providing the two reactants insoluble
in one another can be combined in sufficiently finely dis-
persed form. The reaction can be started at room tempera-
ture, the reaction mixture or rather the reaction products
30 undergoing intense heating.

As in the neutralization of sulfonic acids, the
material and energy balances for the neutralization of
fatty acids show that, where 50% sodium hydroxide is used,
it is possible to produce basic soap containing around 80%

35 active substance and around 20% water in a single process
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renoved fromthe baS|c is 1S generally done
evapor &Qd on &N additional process step, namely the removal of methanol.

In contrast to the neutralization of fatty acids, the
reaction velocity in the saponification of methyl esters
depends to a large extent on the reaction temperature.

o/

Whereas the saponification reaction progresses only slowly

15 at room temperature, it is greatly accelerated by relative-
1y high temperatures (for example 100°C). It takes place
almost instantaneously providing the methyl ester and the
alkali can be brought into contact in finely dispersed form

' at 130 to 140°C.

20 EP-A-0 083 122 describes a process of the type men-
tioned at the beginning in which two streams of reactants
respectively consisting of acid and alkali and, indepen-
dently thereof, a gas stream are delivered to a spray

W nozzle; the neutralization reaction between the sprayed

25 reactants takes place after leaving the nozzle. The mass
ratio between gas and reactants is of the order of 0.4.
However, the process can only be operated within narrow
parameters if a high degree of neutralization is to be
achieved and blockage of the spray nozzles is to be preven-

30 ted. In addition, the known process requires nozzles of
complicated construction with a plurality of concentric
bores for the separate delivery of reactants and gaseous
medium.

The present invention relates to a process of the type

35 mentioned at the beginning which requires spray units of



stripping with steam The processes used for the produc- tion of soaps from
met hyl* esters correspond to the proces- ses for the production of soaps
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renoval of nethanol. In contrast to the neutralization of fatty acids, the
reaction velocity in the saponification of nethyl esters depemdgiicogad arge
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cross-section of the spray unit, the masses of reactants

and gaseous medium being gauged in such a way that a mass

ratio of gaseous medium to product stream of 0.04 to 0.3
15 (kg/kg) is obtained.

The process according to the invention may be applied
anywhere where solid or paste-form products are formed in
the course of fast chemical reactions, as for example in
the neutralization of acids, particularly carboxylic acids,

20 sulfuric acid semiesters and sulfonic acids, and in the
saponification of esters, for example lower alkyl esters of
fatty acids, particularly to the corresponding alkali salts
using concentrated aqueous alkalis. The process according

Y to the invention is also suitable for the production of

25 alkali salts, more especially the sodium salt, of monochlo-
roacetic acid and for the production of quaternary ammonium
compounds by alkylation of tertiary amines, for example
with alkyl halides. The process according to the invention
is used with particular preference in the production of

30 solid, free-flowing washing-active products.

Solid or paste-form, washing-active products which may
be produced in accordance with the invention include inter
alia the neutralization products of alkyl aryl sulfonic
acids, a-sulfofatty acid esters and fatty acids and also

35 the sulfuric acid semiesters of alkoxylated, more especiél—



5 . 0 319 819 sinple construction, can be operated with
mndely variable outputs (for exanple 1.5 to 200 kg/h product for one of the
nozZl es used in the process according to the invention) and is
substantially trouble-free in operation because bl ockage 5 of the spray
unit is avoided. According to the inventign, this object is achifyvedgid
that a gaseous nediumis added to each of the separate reactant streans,
optionally after heating, the reactant streans are then conbi ned and
finaLLy are fbycethblydagedll fattiyheakqslaylsinahdaphenoase oofd Osul fosds-
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bined and the spray unit depends upon the process condi-
tions and material systems and should be kept as small as

15 possible. It may readily be determined by the expert in
simple tests; it is merely important to ensure that the
nozzle is not blocked by premature neutralization or
saponification reactions.

In the context of the invention, aqueous alkalis are

20 understood in particular to be the hydroxides, carbonates
and hypochlorites of sodium and potasssium in aqueous
solution or suspension and also mixtures thereof. With the
hypochlorites, it is possible at the same time to obtain a

N bleaching effect desirable for many products.

25 The upper 1limit to the velocity of the combined
reactant streams, based on the free cross-section of the
spray unit, is determined by the sonic velocity of the gas
and the adjusted ratio of gas mass flow to product mass
flow, calculation being based on the gas-free reactant

30 streans.

Through the addition of a gaseous medium into the
reactant streams before they are combined, the process
according to the invention is independent of the type and
construction of the particular spray nozzles used. Spray

35 _ neutralization or saponification in a simple tube is even
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The dimensions of the nozzle opening are dependent on

15 the required throughput.

The process according to the invention is particularly
suitable for the production of solid, free-flowing washing-
active products, preferably for the production of washing-
active alkali sulfates or sulfonates. Reactant streams,

20 particularly acid streams, containing a solution or suspen-
sion of buffers are preferably used for this purpose. The
type of buffers used are known to the expert on the subject
of hydrolysis-sensitive surfactants.

Y In another advantageous embodiment of the invention,

25 sodium perborate is added as buffer for the production of
products which have to bleached to improve their colour,
particularly fatty acid (lower) alkyl ester sulfonates;
this buffer also acts as a bleach, thereby eliminating the
need for a separate process step.

30 In another advantageous embodiment of the invention,:
the heat of neutralization or the energy which has to be
introduced into the saponification of esters is utilized to
evaporate the water of reaction and the water generally
introduced through the aqueous alkalis, so that solid,

35 free-flowing washing-active products can be obtained. 1In
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" The process according to the invention is also suit-
able for the production of alkali salts of substituted
fatty acids by neutralization or for the production of
quaternary ammonium compounds by alkylation of the cor-

15 responding tertiary amines, particularly with alkyl ha-
lides.

Through the process according to the invention, the
reactants are intensively mixed while they are being
combined and the reaction mixture is finely dispersed

20 immediately after the intensive mixing by spraying through
a nozzle. The mixing and fine dispersion can be effected
by the kinetic energy of the reactants (flow velocity) and
by the potential energy of the reaction mixture (pressure).

) Both are promoted by the gaseous medium to be added. The

25 addition of the medium to the reactants before they are
combined prevents the formation of relatively large product
units during the combination phase. This enhances the
necessary micromixing of the reactants and simplifies the
following spraying step.

30 In the case of exothermic reactions, as for example in
the neutralization of sulfonic acids and fatty acids, the
gaseous medium, in addition to intensifying the mixing
process, also serves to dissipate the heat of reaction and
to reduce the reaction temperature. If, on the other hand,

35 a relatively high reaction temperature is necessary to
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0 319 819 addthismn, The hdéu-tobnneﬁt thlei gatsieomso medkiine td kt&mearmag:ytant
ment i oned ”BYSt?Eeéiﬁ@deﬁQHEleEt@ Pty g Y CpbOWHAHd B! AEN1Bw es-

exanpl e net hanol , present or e reaction system
Accordity to %Hée%‘ar?‘f%‘ﬁl"gi‘me aRﬁ/%t‘Fﬁ’abb]EﬁlsmF e Ryoducts are formed.

U The performance of the nozzle may be varied by simple
changes in the volume streams of the gaseous medium.

In the practical application of the process according
to the invention, the reactants stored in thé appropriate

15 storage tanks are introduced in stoichiometrically dosed
quantities using piston pumps into an unmodified commer-
cially available nozzle or spray tube. The gaseous medium
is introduced into the reactant streams before the reac-
tants are combined immediately before the nozzle. In the

20 neutralization of sulfonic acids and fatty acids, air or
nitrogen at room temperature is used as the gaseous medium.
The basic hydrolysis of the methyl ester may take place on
the methyl ester side for example using nitrogen at room

N temperature and, on the alkali side, using superheated

25 steam (150-160°C) as the gaseous medium.

The reaction temperature may be directly controlled
through the mass or volume flows of the reactants and the
temperature thereof. In addition, the reaction temperature
may be influenced by the mass or volume flow of the gaseous

30 medium and the temperature thereof.

Adjustment of the pH value of the product in the
technically interesting range (pH 7 to pH 9) is complicated
by the very small quantities and residence times of the
reactants in the nozzle and by the marked dependence of the

35 pPH value on the mass ratio between acid and concentrated



the process according to the invention, products having di oxane contents
bel ow 200 ppm based on the solids con- tent, are obtained in the
production of fatty al cohol ether sulfates by neutralization of sulfuric
acid sem esters of 10 fatty al cohol ethoxylates wi th aqueous al kalis.
The process according to the invention isj@lso suit- able for ghgjo g9
production of alkali salts of substituted fatty acids by neutralization or
for the production of quaternary ammoni um conpounds by al kyl ation of the
cor «_J5 r esgoadungafléailils.y dfomesxangelé¢,; cal sllighti thedaldtilonhain | thies.

Thr ough the p CGPr nig,a :
Tntenstvely HISSREEER SR LMD Dl AN heid GaefO T LE) SLSads b0 i s
finely di sper%’édeGreasPrﬁ‘fﬁthﬁePI} ¥pive fremjpHedstoebMi X1ng by spraying
through a nozzle. Bheadpitionat fdurrdlissPeiwdipnasasibeisl tesledy, the

ki netic gner r eact nts (fl ow vel o t he tentia ener gy
of the r2act %ﬁr{:ﬁﬁ?ﬁ?’é (57 %’é‘ﬁr‘éﬁr HRbe a(&’é‘%)reﬁ'nﬁfgﬁcﬁy°ﬁ£°ﬁﬁ§ s edi um
to be added. aThki€tSinct adglidtitoenindg t leE ntﬂeunnéatfhhzaﬁﬂbﬁntéubeéorﬁsthey
are conbi ned ﬁ% ﬁéé &Hﬁoﬁgﬁn@ﬁ%ﬁﬂu%e elgt |y large product units

onbl na

during the c on rs-en he necessary m crom xi ng of
the reactants and Efrrpf¢rl%?gamnke,f @Y endiyms peapongtet £p. added to alkyh the

case of exot h@éﬂiéné@&ﬁbﬁﬂé aéfa fla %ﬁ%@ééuielﬁ%es 61;3&4%&@
sul foni c_aci ds an atty acids, the gaseqQus tlon to
| nt ensi i ng. ¥Pe H’Fxﬁ’ﬁg";%ce‘éérlﬁ\:ls%“%eﬁ%ézh@o ‘Eﬁ‘%%*?% eSFﬁBaﬁéatOfon%

action and émly epredutbechenges oin t EnNP PRt vid Pues fhetrieéhie7 04hQr 9hand, 35
latively high ‘f'l'efacfov? r}nésesn%%rtafouliaeé‘tlw;wsee%eggtstiilE.Xrgroand product is of |
advantage in the process described herein. Mass ratios of
0.3 kg and, in particular, of less than 0.3 kg gaseous
15 medium per kg end product are sufficient to achieve very
~thorough mixing and to obtain a fully neutralized, homogen-
eous spray product in the production of a fully neutralized
product in the neutralization of sulfonic acids. Table 1
below shows the operating conditions where different nozzle
20 types and nozzle diameters are used in the neutralization
of alkyl benzenesulfonic acid with 50% sodium hydroxide
solution.



9 - ' 0 319 819 increase the reaction velocity to achieve
hi gh coriversions under the conditions of a sprayi ng process, the gaseous

m xture may al so be preheated in addition to the reactant streams and may
be used to establish the necessary reaction 5 tenperature by direct heat
exchange with the reaction nedium The hydrolysis of fatty acid nethyl
esters with concentratéﬁ aqueous al kalis is nentioned as an exanpl e of
this. The addition of the gaseous nediumto the reactant streans enables
spraying to be carried out at |ow pres- 10 sures, even where paste-like
or solid products are fwrned. The performance of the nozzl e may be varied
by sinple changes in aﬁ% vol unme streans of the gaseous nedium In the
practical applicgtion§ef the process according to the invention, the
reactants stored®in thggapproprlate 15 storage tanks are introduced in
st0|ch|onetr|cal¢y doseﬂ»quantltles usi ng piston punps into an unnodified
comer- cially ayallabkaghozzle or spray tube. The gaseous nediumis
introduced into he r@&pa® 3t Pafs g)ego@e gh@ 2a@ ﬁarg s@are conbi ned
imedi ately befage th@ QwWzzbes I Lhes 28 g rgllc;a{J gf sulfonic
acids and fatty @cids, air or nitrogen at roon1 enperature |s used as the
gaseous nedium ghe baS|c hydrol ysis of the nethyl ester may take place on
the methyl ester§side.,for exanpl-e using nitrogen at roomtenperature and,
on the alkali sifle, ¢$ing superheated 25 steam (150-[err]) as the
gaseous nedi um ghe rgactlon tenperature may be directly controlled through
tgd(nass or vol wre flows of the reactants and the tenperature thereof. In

tion, the r@ctlog]ﬁ‘enperature
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may -be i'nfluenced by the mass or volunme flow of the gaseous 30 medi um
and the‘tenperature thereof. Adjustment of the pH value of the product in
the technically interesting range (pH 7 to pH 9) is conplicated by the very
smal | quantities and residence tinmes of the reactants in the nozzle and by
the marked dependence of the 35 pH valyg on the nmass ratio pejygegiacid
and concentrat ed 10 0 319 819 aqueous al kalis. For
exampl e, a slight reduction in the quantity of al kyl benzenesul fonic acid
used by 1% |eadsThe processecaseordihfetpttival irevdrittiopHs« 1Dl pstddtedy

addi ti on of f : 1L id N5 rtj sodi um
per bor at e (bﬁ&?{%ﬁ%ﬁh‘f&%ﬁ%gﬁié%?%’ %r&g?ﬁ%c?ff?tggtl}é%(?%a% 2t%€pe
neutral i zati ded@rbE B¢ ith Hehe gfhiiners bomns esheWhedn Tablef ok was
exanpl e, 6% sesb@m perborate is added to al kyl benzenesul fonic acid and the
resul ti suspensi on delivered 10 to the nozzle, variations in the
reactanggstreans of 2%only produce changes in the pH val ues between 7 and
9. The | ow niEssample ol bet ween auxiliary and product is of advantage in the
Phan 0. 3 ko Gy JiqftPa1 L8108 be atiord PepBafftuLfantliopkicfhes] ' °°°
achi eve very Starbing makengaiad t aBSbi(kasis 1yl ,neutapmriasad,shdogyden-
eous spray product in the product{o ?ﬁoﬁ.f€+L& neutralized product in the

neutralj zation of sulfonic acids. bl e 1 bel ow shows the‘operatigg
condi tidths where different nozzl eSe@ium thydxoxide nsonta gt 2% arky used

iq\Bhe neutralization weight NaOH, t approx. 40°C
spraying pressure :t 4.5 bar
N,~demand : 2 m°/h

15 Spray product (quantities in % by weight):

WAS : 84.8
us : 1.6
Na,So, : 0.8
H,O B 11.5
20
PH value : 9.6
(1% solution, based on WAS)
o’ Klett colour value: 59
25 : (5% solution, based on WAS,

4 cm cell, blue filter no. 42)



of "al kyl benzenesul fonic acid w th 50% sodi um hydr oxi de sol uti on. 0
[err] [€rr] [err] [err] [err] [err]\ [err] 12 0 319
819 The process according to the invention is illustrated by the follow ng
Exanpl es. A nozzle of the nodel 942 type made by Schlick with the

di mensi ons shown in Table 1 was used. 5 Exanple 1 Spray neutrapi @i gfg of
al kyl benzenesul fonic acid (ABS) Starting materials: ABS (basis [err]), m
approx. 60 kg/h, t approx. [err] 10 sodi um
hydriaxi de coBxampileg2 50% by weight NaOH, t approx. [err] spraying
pressure ! §p§agaheN%rQ§$§E@1on of fatty 218BhB118u1£onRbAUcREO(REE)

(quantities in % Dby weight
Starting materials: FAS (basis Cj;,¢), m approx. 60 kg/h,
5 t approx. 60°C
sodium hydroxide containing 50% by

weight NaOH, t approx. 40°C
spraying pressure : 4.5 bar

N,~demand : 2 m/h
10
Y Spray product (quantities in % by weight):
WAS : 71.2
Us H 8.6
Na,So, : . 6.3
15 NacCl : 0.1
H,0 : 12.6
pPH value H 9.5
(1% solution, based on WAS)
20

Klett colour value: 63
(5% solution, based on WAS,
4 cm cell, blue filter no. 42)



WAS - R 84.8 US : 1.6 Na2SO™4

0.8 [err] ' 11.5 20 pH val ue X
9. 6 (196solut|on based on WAS) Klett col our value: 59 25 (5%
solution, based on WAS, 4 cmcell, blue filter no. 42) 13

0 319 819 Exanple 2 Spray neutralization e fatty al cohol sul fenyggagié
(FAS) Starting materials: FAS (basis[err]), mapprox. 60 kg/h, 5

t approx. [err] sodium hydroxide containing 50% by weight NaCH t
appr\x. [err] Expmp}end pressure : 4.5 bar N2-denand 2

[7? r2] /U g 10 Spsgyap’ Adutradd4attiic g, gﬁe[ ' Batf/wyawag Heknyl ester 65%11_"L%n1c

NaCl acid (MES) 0.1 [err] 12. 6 pH val ue
; 9.5 (1% sol ution, based on VWé»
5 Starting materials: MES (basis Cy3), m approx. 20 kg/h,

t approx. 80°C

sodium hydroxide containing 48% by
weight NaOH, t approx. 40°C

spraying pressure : 8.5 bar

10 N,-demand : 2 m’/h
—/
Spray product (quantities in % by weight)
mono : ' 52.3
di : 27.7
15 mono + di : 80.0
us H 6.4
Na,So, : 6.2
water : l10.3
20 PH value : 9.0
(1% solution, based on WAS)
Klett colour value: 305
./ (5% solution, based on WAS,

25 4 cm cell, blue filter no. 42)



20 "Kl et t col our val ue: 63 (5% sol ution, based on WAS, 4 cm cel |
blue filter no. 42) 14 -0 319 819 Exanple 3 Spray
neutralization of fatty acid nethyl ester sulfonic acid (MES) 5 Starting
materials: MES (basis [err]), mapprox. 20 kg/h, t approx. [err] sodium
hydr oxi de contai ni ng 48% by wei ght NaCH, {sapprox. [err] spraybnngr§§§ure

: 8.5 bar 10 N2- demand [err]/h Spray
product (quantities in % by weight) nono N 52. 3 di :
27. R_15 Example 4 mono + di 80 0 US
6.4 Na2SO4
S

val ue pray. neutra§1%a§@éﬁ(?&)ngtylalc ase (%Nﬁ51$&%&? %%f@ur
val ue: 36%A¥%bbsolut|on based on WAS, 25 4 cm cel
blue filter no. 42)

5 Starting materials: FAES (basis Cjy,; 2 mol EO) containing

approx. 380 ppm dioxane, t approx. 30°C
sodium hydroxide containing 50% by
weight NaOH, t approx. 30°C

N,-demand : 2 m’/h
10 spraying pressure : 5 bar
—/
Spray product (quantities in % by weight):
WAS : 77.2
us : 3.8
15 Na,So, : _ 1.2
dioxane : under 200 ppm
PH value : 10.1
20 (1% solution, based on WAS)
Klett colour value: 37

(5% solution, based on WAS;
N 4 cm cell, blue filter no. 42)



5 - - 0 319 819 Exanple 4 Spray neutralization of fatty

al cohol ‘ether sulfonic acid (FAES) 5 Starting materials: FAES (basis
[err]; 2 nol EO containing approx. 380 ppm di oxane, t approx. [err] sodium
hydr oxi de cont ai ni ng 50% by wei ght NaOH, t approx. [err] N2-demand

2 nmB/h 10 Spraygng pressure : 5 hagqSpEpy
product (quantities in % by weight): WAS X 77.2 US

3.8 15 [err] : 1.2 [err]

9.4 dioxane Example 5 under 200 ppm pH val ue ; 10.1
20 0 i : hAas S ett col our val ue: 37
(5%solution,S gggéd%ﬁetaéégﬁtéﬁﬁcgfl?Qgﬁeég??%ter no. 42) 16

0 319 819 Exanple 5 Spray neutralization of fatty acid Starting materials:
pal mtic aci dstgr@QnJ}%Qt%i‘iQEH]p§1mitic acid, m 60 kg/h, €0¢pe@
hydrOX|d§ containing 42% by meéggiuﬁbﬁﬁgdéo g&é] containing 42% by
weight NaOH, t 40°C
spraying pressure : 3.5 bar

N,—-demand : 2 m’/h

10 Spray product (quantities in % by weight):

U Na soap : 69.9
H;0 H 26.8

palmitic acid : (o]
15 pH value : 9.7

(1% solution or Na soap)



sprayi ngy pressure : 3.5 bar N2-denand 2 nB/h 10 Spr ay

product (quantities in % by weight): Na soap X 69.9 [err]
26 8 palmtic acid 0 15 pH val ue
9.7 (1% solution or Na soap) 17 0 319 819
Exanple 6 Saponification of fatty acid neyhyl esters Starting Bagggrghg
[err] nmethyl ester, m30 kg/h, t [err] 5 sodi um
hydr oxi de contalnlng 50% by weight NaOH, t 110C sprayi ng pressure
6. 5\bar [err] Edample 6 . 1 [err]/h steam denmand . 1 Jerr]/h
10 e ting 150C) Spray
product (quanf? Rgéﬁﬁsa?lg&p%@ %h ;3 %gﬂhph%t$§ﬁ Qg%egg 86.6 [err]
13.7 15 [err] nethyl ester:

0.1-0.2 net hagehrting materials: &0 m¥tnAl Water, m° 30 kg/h, & 34546

SOIUtlon5 Na soap) sodium hydroxide containing 50% by

weight NaOH, t 110°C
spraying pressure $t 6.5 bar
N,-demand : 1 nm’/h
steam demand : 1 nm’/h

10 nozzle temperature (preheating 150°C)

U
_ Spray product (quantities in % by weight):

Na soap : 86.6
H,0 : 13.7

15 _ C,;, methyl ester: 0.1-0.2
methanol : 2.0
pH'value : 9.3

(1% solution, Na soap)



18- ) 0 319 819 CLAI M5 1. A process for the production of
sol i‘d’o'r paste-form products by reaction of stoichionetric quantities of
several reactants in a fast reaction and spraying of the 5 reaction
products in a spray unit, characterized in that a gaseous nediumis added
to each of the separate reactant streans,1gptionally after heaii3np gime
reactant streans are then conbined and, finally, are forced through the
spray unit at a rate of 0.1 to 15 nisecond, as calculated from 10 t he
gasifJjee readdI&EMStreans and based on the free cross- section of the spray

unit, the maspes of HPEcE8aCEBR! THANGrIAARPUSE TBELYE % PaIYR - N

such a way that a nmass ratio of gaseous nediumto product stream of from

0.04 to 0.3 (REPRITLSs Bt Sepgkion of ) stoigchjomeldic s @aptidies; QG m
1|, kclhar acg erig@@bfﬂthaacaﬁh'lds &hgan@ﬂswl | 1+ eeisle Vri fhﬁ@nepmhgahqdoeqtmws

al kalis.. 3. _Aprocess as claijred in claim.l, characterized.in that esters
are sapthi fietf %ﬁf’ho% o?ﬁ%ci‘fcf%ﬁ e %fé’o‘i@? éﬂéﬁ 4 sc.q’af.%Ct%lpﬁeo% egl 1:glsatclaai med
in any of cl aasedusomedium tikeadded tw czhahtiofi thesseparatecaddahanty
washi ng- act | Ve RLAEUIC St fhnal ¥y MERLESReatifbdl PR $8adbinflsCLabiE ded 0 4
for the production of washing-active alkali 30lfates or sulfonates,

char act eri zedthen ¢ gambdped ophdpe fidadd¥nt axe ctpkcedaFhrepgh ey sRf@Yaci d

stream cont aufft dagohUira®e @f VLIP&L PP m/sE&6RAPI aBUidaAlduldted firom
process as clainmed in.claimb5, characterized in th sodi.um perborate is
ised at€he’ oine gastered finu il 9 Sine d ek, OF W fRES 1 o
t he producti csecticonl ofl,the esprfdywimit watte mpsEss oof rlodudasct@tes afdl A
pﬁeéess as Clfﬂémﬁgégoagymgﬁiﬁﬁaﬁgfn& &Qu&e&ointgﬁch a way that a mass
ratio of gaseous medium to product stream of from 0.04 to
0.3 (kg/kg) is obtained.
15 2. A process as claimed in clain 1, characterized in that
acids are neutralized with concentrated aqueous alkalis.
3. A process as claimed in claim 1, characterized in that
esters are saponified with concentrated aqueous alkalis.
4. A process as claimed in any of claims 1 to 3 for the
20 production of solid, free-flowing washing-active products.
5. A process as claimed in any of claims 1 to 4 for the
production of washing-active alkali sulfates or sulfonates,
characterized in that one of the reactant streams, par-
U/ ticularly the acid stream, contains a solution or suspen-
25 sion of buffers.
6. A process as claimed in claim 5, characterized in that
sodium perborate is used as the buffer.
7. A process as claimed in any of claims 1 to 6 for the
production of solid, free-flowing washing-active products.
30 8. A process as claimed in any of claims 1 to 7 for the
production of products which are free from low-boiling
solvents.
9. A process as claimed in any of claims 1 to 8 for the
production of fatty alcohol ether sulfates having a dioxane
35 content of less than 200 ppm, based on the solids content,

AR T



production of products which ‘are free from | ow boiling solvents. 9. A
process*as clained in any of clains'1 to 8 for the production of fatty

al eohol ether sulfates having a di oxane 35 content of | ess than 200 ppm
based on the solids content, 19 0 319 819 by
neutralization of sulfuric acid semester®9of fatty al cohol eth®ad BES

w th aqueous alkalis. 10. A process as clainmed in claiml1l, characterized in

that nonochl oroacetic acid. s reacted with concentrated al kali 5
hydkoxi des. 1Y AReWgaddeatdan apfedulfuwrig naeideiankesheredofn fafkky

tSerti ary an Ngbcahl 3t kbR Bdted Ididd ddidddsldixdiid]ll C L M
10. A process as claimed in claim 1, characterized in that
monochloroacetic acid is reacted with concentrated alkali

5 hydroxides.
11. A process as claimed in claim 1, characterized in that

tertiary amines are alkylated.
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