


I 

REIVINDICACIONES 

1. Proceso para clasificar cristales de sulfato de amonio 

utilizando un tamiz, dicho proceso comprende: 

a) alimentar una suspension de alimentaciOn a una 

primera cÆmara, dicha suspensiOn de alimentaciOn 

comprende dichos cristales de sulfato de amonio en 

una soluciOn de sulfato de amonio; - 

b) clasificar por tamaæo los cristales de sulfato de 

amonio por medio de un tamiz ubicado en dicha 

primera cÆmara; 

C) retirar una suspension de producto de una segunda 

cÆmara ubicada detrÆs del tamiz, dicha suspension 

de producto comprende cristales de sulfato de 

amonio que han sido transportados a travØs de las 

aberturas del tamiz; 

d) retirar una suspensiOn de producto del tamiz, la 

cual comprende cristales de sulfato de amonio y 

solución de sulfato de amonio que no fueron 

transportados a travØs de las aberturas del tamiz; 

caracterizado porque 

el tamiz se mantiene sumergido constantemente en la 

suspension. 

2. Proceso de acuerdo con la reivindicación 1, 

caracterizado porque el proceso comprende controlar el 

flujo de la suspension de alimentación que ingresa a la 

primera cÆinara, el flujo de la suspension de producto 

que sale de la segunda cÆmara y/o la tasa de flujo de la 

suspensiOn de producto que sale de la primera cÆniara, 

con el fin de mantener ainbos lados del tamiz sumergidos 

en el lIquido, donde dicho control de flujo se lieva a 

cabo mediante uno de uso de entradas y salidas, 

vertederos o uno o mÆs vÆlvulas ajustables. 
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3. Proceso de acuerdo con las reivindicaciones 1 a 2, 

caracterizado porque la suspension de alimentación que 

se alimenta a la cÆmara del tamiz comprende menos de 25% 

en volumen de cristales de sulfato de amonio. 

4. Proceso de acuerdo con cualquiera de las 

reivindicaciones 1 a 3, caracterizado porque la 

suspension de producto que se extrae de la cÆmara del 

tamiz comprende menos de 50% en volumen de cristales de 

sulfato de amonio. 

5. Proceso de acuerdo co cualquiera de las reivindicaciones 

1 a 4, caracterizado porque el transporte de la 

suspension del lado del tamiz al que se alimenta la 

suspension de alimentación tiene lugar en un sentido 

esencialmente paralelo al tamiz. 

6. Proceso de acuerdo con la reivindicaciOn 5, 

caracterizado porque el transporte de la suspension del 

lado del tamiz al que se alimenta la suspensiOn de 

alimentaciOn tiene lugar a una velocidad de 0,01 m/s, en 

un sentido paralelo al tamiz. 

7. Proceso de acuerdo con cualquiera de las 

reivindicaciones 1 a 6, caracterizado porque el proceso 

comprende remover los cristales de sulfato fe amonio del 

tamiz por medios mecÆnicos seleccionados de medios de 

raspado, medios de agitación y un tornillo sinfIn. 

8. Proceso de acuerdo con cualquiera de las 

reivindicaciones 1 a 8, caracterizado porque la 

suspensiOn de alimentaciOn comprende cristales finos 

para los cuales las aberturas del tamiz son permeables, 

y cristales gruesos para los cuales las aberturas del 

tamiz no son permeables, y en donde el proceso comprende 

17, 
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se*rar al młnós  parcialmente dichos cristales finos de 

djchos crista].es gruesos. 

9. Proceso de acuØrdo con cualquiera de las 

retvincIjaciones 1 a 8, caracterizado porqe se previene 

el contacto de la abeturai del tami.z con el aire. 
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Die Erfindung bezieh.t sicih auf die Gewin.nung 
von Ammonsaizen, vorzugsweise von Ammonsulfat, 
ens Gasen unter Zuhilfennhrne von Säuren, und 
hier in Sonderheit auf ei�nen Sättigr, bei dem das 
zu gewiimen.de Ammonsalz bzw. Ammonsu.lfat mit 
Hilfe verdfinnter Sthwefe1säure dem Kokereigs 
entzogen wird, indem tile Sure in stäadigem Urn-
lanf mit dem Gas in Berilhrung gebracht wird mmd. 
durch Sftttigung mid ständige Anreicherung dern 
Gas das Zn gewinnentie Ammon iailc entzieht Dabei 
1st im Sättiger Vorkehrung getroffen, den stan-
digen tJmlau.f der Säure  zu dem in ihr eingeführten. 
Gasstrorn durch den Ganstromu selbat zu bewirken 
and dnbei Satire timid Gas so miteinander in innige 
Beriihrung Zn bringeri,, dad3 dem Gas durch die 
Sä.nre srudig  das zu gewinnentie Arnmon.iak ent-
zogen wird. Die sioli bierbei bildenden Saizkeirne 

werden mit tier sie trageriden. S.ure bei deren 
komtimu,ierlicher Um.wälznng immer wieder mit 
dem Gasstroni in Beriihrung kommen mind bin Zn 
elner gewünscb.ten Korngrölle waehsem, urn dann 
in bekaamter Weise abgezogen an. werden. 

Bei der Gewimning der vierschiedensten verwert-
harem Bestandteile aims Gnsen, beispieleweise bei 
der Gewinirrung von. Amrnonisaizen, vorzugsweise 
von. Ammonsnifat, same den bei der Verkokung der 
Kohie enjtweithendem Gunen,, 1st es bekanat, dem. 
Gas dan Ainmoniak dadurdi zu entzieberi, daB 
man. des Gas in stämlige Berillining mit olner 
Säure, beispielsweise verclfinn.ter Schwefelsäure, 
bringt, die sich dnbei mit damn Ammoniak sttigt. 
Dan hierbei adaflende Ammonsalz wird immer 
wieder mit nenemn Gas in Beriiihrung gebratht, urn 
elne bestinimte Korngröe zu erreichen. Es 1st also 

20 

25 

30 



926 244 

seinein Hocbis.teigen die S5nre ejektorartig mit-
reiBt, die daibei in. innige Beriiiirting mit dem Gas 
kornmt und diesern das. Ammoniak ganz oder miie-
Zu ganz emtziebt Um daibei zwangläufig eixien 

5 ständigen Um12uf der verdünnten Scbwefels5ure 
zu erzielen, ist urn die Gasaustrittsöffnnngen des 
Roh.res 2 ein kegefförmiger Zylinder 4 gelegt, urn 
den die vorn hodisteiginden Gas mitgerissene 
Schwe.felsäure ihren. Weg nithmen muB und so 

10 immer wieder von unten in. die Reaktioriszone ge-
langt Hierdnrch ninimt die gesamte Sliure am 
tJmlauf teil, und es kommen die sich bildeuden Salz-
keitne und das aaiskristallisierte SaIz mit dem un 
Gas n.tbaltenen. Aanmoniak in atändige, innige 

15 BeriThrung, so dab das Sala nanh einer gewissea 
Zeit bie zur gewünsehtem Korngrölle anwâchstund 
dunn bei 5 durch dais Rthr 6 in bekann.ter Weise 
abgezogen wird. Die vom. Aminoniak befreiten Gase 
nehmen alsdann durch den Abzugstutzen 7 ihren 

zo Weg ails dem. Sättiger ins Freie. 
Ffir eine guite Unilawfbewegung der verdiinn.ten 

Scbwefelsäure und darnit fur deren innige BeriTh-
rung mit dem ammoniakhaitigem Gas ka.irn es 
zweckdienlleh sein die KreisiatrThewegung der 

25 Schwefels5nre in zwei oder mebrere EiuzeUäufe 
zu unterteilen und these so zueinander verlaufend 
Zu gestaIten daB isle sich gegenseitig anziehen und 
einander mitreii3en. Eine Unterteihing des 
Sohwefelsaureunilaurus kann beispielsweise da-

30 durch hercrorgerulem werden, daB in. der Wandung 
des urn des Gasrohr 2 gelegiun. Fiihrungszylinders 
oder -kegels 4 Unterbrecbnngem ii angebracht sind, 
durch die elm Säureteil helm Umlauf en ma den 
Füiirungszylinder 4 vorzeitig semen Weg in die 

35 Reaktionszone niinmt, wâhrend der iibrige Teil den 
Fuhrungszylinder 4 auf dessen. ganzen Lange urn-
länft. Au.f diese Weise findeni innerhaib der ge-
sa.nitem Schwefeisäure besonders innige Durch-
wirbelungen statt. 

40 Weiterhin ist es zur besseren Anreicherung der 
Satire mit Selz und zur leithteren Umlatifhewe-
gung der Säure dienlich, die sich auf der Sânre 
fortlatifend ausscheidendenz Unreinigkeiten vcnn 
Säurespiegel, auf dem sie sich ansammein und 

45 schwirnmenç, stämdig abzuzieben, mid zwair seilbst-
tätig, ohne besondere Aufwartung. Dies kaun bei-
spielsweise dadurch geschthen, daB fiber dem 
Saurespiegel in elnein bestimmten Abstand von 
ihm emn zwenkmäBig nach dem äixBeren. BebSiter-

50 umfang geueigt verlatvfendes Dach 9 vorgesehen 
wird ’urni hieran innen etwa tangential verlaufende 
Schanf elm xo angebratht werden, durch’ die die auf 
dem Saurespiegel sich absetzenden Unreinigkeiten 
bei der Säurebewegung znrückgehalten werden 

55 timid an. den Scha.ufeln entlasig nach auBen zu elmer 
Stelle gleiten, bei der sie abgezogen werden, so daB 
mimer nur reine Schwefelsaure der Kreislaufbewe-
gung ttnterliegt. 

Die Vorteile des erfuiidungsgemäBen  Sªttigers 
gegeniTher den bekanntem Sªttigern,  sind mannig-
fachater Art So z. B. sind. die Herstellungskosten 
sowie Betriebsunterbalth’ngskosten in.folge des 
Fortfallens der zus5.tulichen Pumpen, Brausen. oder 
Riihrer wesen.blich geringer, da darnit audi zusätz-
lithe Gasleitungen mid Appamaturein in Fortfall 
kommen und auth Kompressicinukostem für die Er-
zeugung von. PreBgas eingespart werden. Der Elm-
ban des Sättigers ist üuBerst einfach, und es sind 
im Sättiger keine zur Stoning führenden, beweg-
lichen Teile vorhanden. Imfolge der vochandenen 
starkem Saugwirkung fundet eine intensive Durth-
miscihung des Sattigerbasles sta.IZ es bilden such 
daher im Sunrebad keine neutralen Zones, so daB 
der Säuregehalt des Bades sehr niedrig gebalten 
werden kann. Die starke, für die Umwälzung der 
Säureflüssigkeit vorhandene Saugwirkung gewahr-
leiste.t auth eine umunterbrochene, zwangläithge 
und gleithmaBig verteilte Einfüiirung des gesamten. 
Sätligerbades in die Reaktionszone, so dali dem 
Gas bei schueller rind restloser Austragung der 
schwinunenden Verunreinigungen und damit gater 
Aufnalimefäliigkeit des Satire dais Ammoniak rest-
los entzogtn wird rind dais Sala in gut exportfä.higer 
Beschaiffenheit anfälIt En&ich nach wird ein Ver-
krusten. der Wände nil der Decke des Sattiger-
behBiters oberhaib des Filhrungszylinders odes 
-kegels vermieden, da dais Dach die zu Verkrusttrn-
gem führenderr Auispit.zungem der Säure ableitet. 

PATaNTANSP RU CHE; 

x. S.ttiger zur Gewinnung von Ammon-
saizen, vorzugsweise für Ammonsuifa.t, aria bei 
der Verkokung von Kohieri anfallenden Gasen 
mittels verdünnter Schwefelsäure, dadurch ge-
kennzeichnet, daB urn die AustrittsOffmingen 
(3) des Gaszufühi-ungsrohres (2) elm bis nahe-
au an den Beh1tergrund bzw. an. den. Flüssig-
keitsuspiegel reichender Führungszylinder cider 
-kegel () so gelegt ist, daB die Austritts&ffrnin-
gem (3) des Gases inuerhalb des Fiihrungs-
zylinders 

(n.) 

endein, worlurci ohne Anordrnrrig 
elmer Pumpe, eines Rührers odes Braaisen der 
Umlauf der.Sªttigerfluis.sigkeit  gewälirleistet 1st. 

2. Sattiger nach Auspruch i, dadurch ge. 
kennzeithnet, daB der Fiiiu-ungszylinder oder 
-kegel (4) mit Durchläsusem (ii) versehen 1st, 
die den. Säureumiauf in Einzeistr&ne aufteilen. 

3. S.ttiger math Anspnich I odes 2, dadurch 
gekennzeichnet, daB oberbaib des Säiirespiegels 
im Behälter (x) elm Saureauffangdath () mit 
tangential verlau.fenden Schaiifeln (xo) vor-
gesehexr ist. 
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J Process for the preparation and purification of a hydroxylammonium salt solution. 

fi The invention relates to a process for the preparation and purification of a hydroxylammonium salt solution, 
wherein the hydroxylammonium, salt solution is separated by filtration from an aqueous reaction mixture, 
containing solid catalyst particles among other things, the filtration technique applied being a crossflow filtration 
technique, the pore diameter of the filter medium being 0.01-10 urn and the catalyst particles having an average 
size of 0.1-25 ,.Lm. 
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The invention relates to a process for the preparation and purification of a hydroxylammonium salt 
solution, wherein the hydroxylammonium salt solution is separated by filtration from an aqueous reaction 
mixture, containing solid catalyst particles among other things. 

As is known, an important application of hydroxylammonium salts is the preparation of oximes from 
5 ketones or aldehydes, in particular the preparation of cyclohexanone oxime from cyclohexanone. For this 

preparation of an oxime a cyclic process is known wherein an acid-buffered reaction medium is kept in 
circulation via a hydroxylammonium salt synthesis zone and an oxime synthesis zone. The reaction medium 
is acid-buffered by moans of for instance phosphoric acid and/or hydrogen sulphate and the buffer salts 
derived from these acids. In the hydroxylammonium salt synthesis zone nitrate ions or nitrogen oxides are 

io converted with hydrogen to hydroxylamine. The hydroxylamine reacts with the free buffer acid to form the 
corresponding hydroxylammonium salt, which is then transported to the oxime synthesis zone, where the 
hydroxylammonium salt reacts with a ketone to form the corresponding oxime, with release of acid. After 
separation of the oxime from the reaction medium, the reaction medium is returned to the hydroxylam-
monium salt synthesis zone, after fresh nitrate ions or nitrogen oxides have been added to the reaction 

15 medium. 
If the hydroxylammonium salt synthesis starts from a solution of phosphoric acid and nitrate, the 

chemical reactions mentioned above are represented as follows: 
1) Preparation of the hydroxylammonium salt: 

20 2 H3 PO4 + NO3- + 3 H2 - NH3 0H + 2 H2 PO4- + 2 H20 

2) Preparation of the oxime: 

25 
NH30H + 2 H2PO4_ + 2 H20 + -, 

fi=N�OH + H3PO4 + H2PO4.. + 3 H20 

so 3) Supply of HNO3 to make up the depletion of nitrate ions after removal of the oxime formed: 

I-l3PO4 + H2PO4- + 3 H0 + HNO3 - 2 H3PO4 + NO3- + 3 H20 

The reaction is catalyzed heterogeneously. The catalyst applied in the preparation of the hydroxylam-
35 monium salt mostly consists of a metal from the platinum metal group, for instance Pd or Pd + Pt, as active 

component on a carrier material such as carbon. Further, minor quantities of other components can be 
added as activator. Possible components are Cu, Ag, Cd, Hg, Ga, In, TI, Ge, Sri, Pb, As, Sb and Bi. 

It is known that with a Pd + Pt-on-carbon catalyst a high activity and a reasonable selectivity regarding 
the reaction of nitrate to hydroxylammonium salt are achieved. With a Pd-on-carbon catalyst a higher 

40 selectivity concerning the hydroxylammonium salt synthesis is achieved. But under comparable conditions 
the activity achieved with this catalyst is lower, so that mostly a Pd + Pt-on-carbon catalyst is preferred. The 
average particle size of the catalyst is in practice between 10 gm and 50 am. The term ’average particle 
size’ is understood to mean that 50 vol.% of the particles is larger than the specified diameter. 

The preparation of the hydroxylammonium salt can take place in a device as described in NL-A-
45 6908934. In the embodiment as described in said patent the reaction mixture leaving the hydroxylam-

monium salt synthesis zone is filtered, part of the dissolved hydroxylammonium salt being separated off 
and the remaining solution, including the catalyst, being returned to the hydroxylammonium salt synthesis 
zone. In a normal filtering procedure a layer of catalyst (filter cake) will be deposited on the filter material. 
Effective functioning of such a filter even requires the formation of a filter cake. However, the filter cake 

so must not be allowed to become too thick as otherwise the filtrate flux is restricted too much and because in 
the filter cake in the absence of hydrogen decomposition of the desired product can occur. The filter cake 
will therefore have to be removed regularly. Removal of filter cake, for instance by backwashing, is 
laborious and is disturbing in a continuously operated process. 

Apart from the filtration problem indicated above, it is desirable to improve the activity and selectivity 
ss achieved with the catalyst. 

The object of the invention is to provide a process with an improved activity and selectivity of the 
reaction whereby nitrate or nitrogen oxides, respectively, is/are converted to the hydroxylammonium salt, 
and a process with an improved filtration. 
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This object is accomplished due to employment of a crossflow filtration technique, with the pore 
diameter of the filter medium between 0.01 and 10 urn, and due to the catalyst particles having an average 
size of 0.1-25 urn. 

By applying the process according to the invention it is possible to either use smaller catalyst particles 
5 or to use relatively big catalyst particles and a higher catalyst concentration while the filtration can be 

carried out in a simple manner. 
Crossflow filtration is a technique in which the solution to be purified flows parallel along the filter 

medium. The filtrate passes the filter medium without or almost without causing a filter cake to be formed 
because the solid particles are swept off the filter medium by the flow of the solution to be purified. As no 

10 filter cake is formed, the said drawbacks of ordinary filtration are avoided. 
The filtration technique which is equal to a process according to the invention is known as the 

’crossflow microfiltration technique’. 
In patent publication GB 1134963 a process is described wherein the hydroxylammonium salt solution 

is separated by crossflow filtration from an aqueous solution which among other things contains catalyst 
is particles. However, that patent publication describes a filter medium with a pore diameter of 90 urn, which 

is used to filter a relatively dilute mixture of 0.005 gram of catalyst particles per gram reaction mixture. This 
filter medium therefore is not quite suitable for the present process, in which particles smaller than 25 urn 
are used and in which usually higher catalyst concentrations are used. Especially while the process of GB 
1134963 is started up and during the usual backwashing, more catalyst particles will get into the filtrate than 

20 in a process according to the invention. It is surprising that the filter capacity of the filter according to the 
invention is higher than the flux of the example of GB 1134963, while applying almost the same pressure 
drop, smaller catalyst particles and a higher catalyst concentration than GB 1134963. 

EP-A-527119 describes a cross flow filtration process for filtering a reaction mixture containing Pd 
catalyst and Pd-on-coal catalyst, while applying a polypropylene filter and a polysulfon filter. No mention is 

25 made of catalyst particle size. In the examples the flux either decreased during filtration or a high frequency 
of back flushing (every 1.5 minute) had to be applied to overcome this problem. 

According to the invention the pore diameter of the filter medium is higher than 0.01 urn, preferably 
higher than 0.05 urn and with the most preferance higher than 0.1 urn. The pore diameter is smaller than 
10 urn, preferably smaller than 5 urn and with the most preferance smaller than 3 urn. 

30 The catalyst concentration is in general between 0.001 and 0.1 gram of catalyst per gram of reaction 
mixture. It is advantageous to use a high catalyst concentration because a high catalyst concentration can 
increase reactor capacity or allows the reaction temperature to be lowered while maintaining reactor 
capacity. A lower reaction temperature is advantageous because the selectivity of the reaction increases at 
lower temperatures. As a rule the temperature is 5-10 C lower than applied when using the relatively low 

ss catalyst concentration (< 0.02 gram/gram). By applying the cross flow filtration technique according to the 
invention higher catalyst concentrations become possible. In case such high concentrations are applied in 
combination with conventional filtration techniques problems will occur during filtration. According to the 
present inventions preferably the catalyst concentration is higher than 0.005 gram catalyst per gram 
reaction mixture and with the most preference higher than 0.02 gram/gram. 

40 In a first embodiment of the invention relatively small catalyst particles are applied which have an 
average size larger than 1 urn and preferably larger than 5 urn. The catalyst particles are smaller than 15 
urn and with the most preferance smaller than 10 urn. The use of these small catalyst particles surprisingly 
appears to bring about an increase in the catalyst-induced activity and selectivity of the reaction of nitrate or 
nitrogen oxides, respectively, to hydroxylammonium salt. 

45 In a second embodiment of the invention relatively large catalyst particles are applied which have an 
average size smaller than 25 urn and are as a rule larger than 15 urn. Catalyst particles of this size are 
known for processes according to the invention (see NL-A-7902291). By applying the process according to 
the invention it is possible to prepare hydroxylammonium salt with a relatively high catalyst concentration of 
higher than 0.02 gram catalyst per gram of reaction mixture without filtration problems. The catalyst 

50 concentration is as a rule smaller than 0.1 gram catalyst per gram reaction mixture. By applying a higher 
catalyst concentration (0.02-0.1 gram/gram) it is possible to perform the preparation of hydroxylammonium 
salt at a lower temperature while maintaining the same reactor capacity. As explained before a lower 
reaction temperature enhances the selectivity of the reaction to hydroxylammonium salt 

Application of a process according to the invention enables the hydroxylammonium salt production 
ss capacity and/oe selectivity of the reaction of an existing installation to be increased. 

An additional advantage of application of the process according to the invention in an existing 
installation is that it permits replacing a Pd + Pt-on-carbon catalyst by a Pd-on-carbon catalyst with 
maintenance of the activity and an increase in selectivity. 

3 
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Another additional advantage is that it has appeared that the filtration capacity under operating 
conditions of the filter medium is larger than that of the usual filter media with filter cake formation. 

The catalyst for preparation of a hydroxylammonium salt solution is preferably a Pd-on-carbon or a 
Pd + Pt-on-carbon catalyst. The Pd-on-carbon catalyst in general has a Pd content of 1 to 25 wt.%, 

5 preferably 7 to 20 wt.%. The Pd + Pt-on-carbon catalyst in general has a Pd + Pt content of 1 to 20 wt.%, 
preferably 5 to 15 wt.%. The Pd : Pt weight ratio is in general between 1: 1 and 10: 1. 

The temperature at which the filtration is carried out will in part depend on the temperature prevailing in 
the hydroxylammonium salt synthesis zone and in part on the thermal stability of the filter medium. The 
filtration is in general carried out at a temperature of 25-100 C, preferably at 35-65 � C. 

10 The pressure at which the filtration takes place, as well as the pressure difference, will depend on the 
process pressure prevailing in the hydroxylammonium salt synthesis zone. The pressure applied will in 
general be between 0.6 and 5 MPa, preferably between 2 and 3 MPa. The pressure difference across the 
filter medium will depend on the filter medium and the desired capacity of the filter. In general the pressure 
difference will be between 0.02 and 1.5 MPa, preferably between 0.05 and 0.5 MPa. 

is A crossflow filter can be designed in several ways. Possible types of design are a plate geometry, a 
tubular geometry or a convoluted geometry. 

The filter medium can be composed of several layers. The filter medium will mostly be composed of 
two layers, one having a constructive function and the other being the actual filter. The pore diameter of the 
constructive layer is in general larger than the pore diameter of the filter layer. In the present patent 

20 application the pore diameter is always understood to be the pore diameter of the filter layer. 
The filter medium is in general a microporous substance, which is chemically resistant to the reaction 

mixture. Examples of suitable microporous susbstances are for instance carbon, sintered metal, polymers 
and materials of ceramic origin, such as for instance Al2 03 andSiC. Preferred materials for the filter medium 
are anorganic materials such as for instance SiC, carbon and sintered metal. 

25 The invention will be further elucidated by means of the following examples without being restricted 
thereto. 

Example I 

so A reaction mixture comprising per 3 kg of 0.21 kg H3PO4, 0.26 kg NH4H2PO4, 0.22 kg NH30H.H2PO4, 
0.27 kg NH4 NO3 and 2.04 kg H20 and catalyst particles in suspension (0.026 gram catalyst particles per 
gram reaction mixture) was filtered in a laboratory cross flow unit. The remaining mixture containing the 
catalyst particles was recycled to the storage tank which contained the reaction mixture used in this 
experiment. The temperature was 50 C, the speed of the liquid through the cross flow pipes was 3 m/s and 

35 the pressure drop across the filter was 0.23 MPa. The cross flow filter was constructed of a hollow filter pipe 
with a 0.06 m diameter which was made of carbon. The pore diameter was 0.1 am. The area of filtration 
medium was 0.15 m2. The filtrate was recycled to the storage tank which contained the reaction mixture. 
The experiment could thus be performed in a continuously way in which the feedstock always had the same 
composition. Every 15 minutes the filter was back flushed during 2 seconds with clean filtrate. The 

40 experiment was conducted succesfully during several hours without any problems. The filtration flux 
remained constant (0.9 m3/m2/hour) during the experiment and a clean filtrate was obtained. 

Example II 

45 A solution consisting of 0.59 kg/h H3PO4, 0.44 kg/h NH4NO3, 1.97 kg/h H20 and 0.10 kg/h H2 was 
supplied to a reactor, provided with a cooling jacket and a stirrer, at a temperature of 55 C and a pressure 
of 1 MPa. The residence time was 1 hour and the concentration of Pd-on-carbon catalyst was 26 g catalyst 
per litre of reaction mixture. The average particle size of the catalyst was 3 am and the Pd content of the 
catalyst was 10 wt.%. Per hour, 0.21 kg H3PO4, 0.26 kg Nl-14H2PO4, 0.22 kg NH30H.H2PO4, 0.27 kg 

so NH4 NO3 and 2.04 kg H2 0 was extracted from the reactor via an analogous cross flow filtration as described 
in Example I. 

Via the gas drain, 0.09 kg per hour of gaseous products was discharged, consisting mainly of hydrogen 
(0.087 kg) and for the rest of nitrogen and nitrogen oxides. 

55 Experiment III 

Experiment I was repeated with the reaction mixture comprising per 3 kg of 0.39 kg Hs PO4, 0.14 kg 
NH4 H2PO4, 0.11 kg NH30H.H2PO4, 0.35 kg NH4NO3 and 2.01 kg H20 and catalyst particles in suspension 

4 
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(0.026 gram catalyst particles per gram reaction mixture and a catalyst particle size of 23 urn). The filtration 
was conducted without any problems and a clean filtrate was obtained. The filtration flux remained constant 
(0.95 m3/m2/hour) during the experiment. 

5 Experiment IV 

Example II was repeated with in principle the same catalyst, but the average catalyst particle size was 
now 23 urn. The catalyst concentration and the Pd content were the same as in Example Il. 

Per hour, 0.39 kg H3PO4, 0.14 kg NH4H2PO4, 0.11 kg NH30H.H2PO4, 0.35 kg NH4NO3 and 2.01 kg 
10 H20 was extracted from the reactor via an analogous cross flow filtration as described in Example III. Via 

the gas drain, 0.094 kg per hour of gaseous products was discharged, consisting mainly of hydrogen (0.093 
kg) and for the rest of nitrogen and nitrogen oxides. 

Claims 
15 

1. Process for the preparation and purification of a hydroxylammonium salt solution, wherein the hydrox-
ylammonium salt solution is separated by filtration from an aqueous reaction mixture, containing solid 
catalyst particles among other things, characterized in that a crossflow filtration technique is applied, 
the pore diameter of the filter medium being 0.01-10 urn and the catalyst particles having an average 

20 size of 0.1-25 urn. 

2. Process according to claim 1, characterized in that the pore diameter of the filter medium being 0.05-10 
urn and the catalyst particles having an average size of 0.1-10 urn. 

25 3. Process according to any one of claims 1-2, characterized in that the catalyst concentration is between 
0.02-0.1 gram catalyst per gram reaction mixture. 

30 

4. Process according to any one of claims 1-3, characterized in that the pore diameter of the filter medium 
is between 0.05 and 5 urn. 

5. Process according to any one of claims 1-4, characterized in that the catalyst particles are Pd-on-
carbon catalyst particles. 

6. Process according to any one of claims 1-5, characterized in that the filter medium consists of a 
35 microporous substance. 

7. Process according to claim 6, characterized in that the filter medium is of an anorganic structure. 

8. Process for the preparation and purification of a hydroxylammonium salt solution, wherein the hydrox-
40 ylammonium salt solution is separated by filtration from an aqueous reaction mixture, containing solid 

catalyst particles among other things, characterized in that a crossflow filtration technique is applied the 
pore diameter of the anorganic filter medium being 0.05-5 urn and the catalyst particles having an 
average size of 1 5-25um and the catalyst concentration is between 0.02-0.1 gram catalyst per gram 
reaction mixture. 

45 

9. Process for the preparation and purification of a hydroxylammonium salt solution, wherein the hydrox-
ylammonium salt solution is separated by filtration from an aqueous reaction mixture, containing solid 
catalyst particles amoung other things, characterized in that a crossflow filtration technique is applied 
the pore diameter of the anorganic filter medium being 0.05-5 urn and the catalyst particles having a 

50 average size of 1-15 urn. 

55 

10. Process as substantially described in the specification and the examples. 

5 
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 
de la Decision 486 de la Comisión de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

1.1. Descripciôn: Folios: 6 a 21 

1.2. Reivindicaciones: Folios 22 a 25 (capitulo reivindicatorio original) 
Folios 93 a 95 (capitulo reivindicatorio modificado) 

1.3. Prioridad: 9 de abril del 2001, Holanda, No. solicitud. 01201312.4 

2. AnÆlisis de la Prioridad 

Se comparO la materia presentada en el documento reivindicado como prioridad 
con respecto a la materia que se encuentra contenida en la solicitud y se observa 
que esta coincide, por lo tanto la prioridad es aceptada. 
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3. Objeto de la invención 

� TItulo de la soilcitud: "Proceso para clasificar por tamaæo cristales de 
suffato de amonio que estÆn presentes en una suspensiOn" 

El objeto de la presente soticitud de patente de invenciôn consiste en: 

Reivindicación 1: Proceso para clasificar por tamaæo cristales de sulfato de 
amonio utilizando un tamiz, comprendiendo dicho proceso: a) alimentar una 
suspension de alimentación al tamiz, comprendiendo dicha suspension de 
alimentaciôn dichos cristales de sulfato de amonio en una solución de sulfato 
de amonio. b) Clasificar por tamaæo los cristales de sulfato de amonio por 
medio de un tamiz ubicado en dicha primera cÆmara. c) retirar una 
suspension de producto de una segunda cÆmara ubicada detrÆs del tamiz, 
dicha suspension del producto comprende cristales de sulfato de amonio que 
han sido transportados a travØs de las aberturas del tamiz. d) retirar una 
suspension de producto del tamiz, la cual comprende cristales de sulfato de 
amonio y soluciOn de sulfato de amonio que no fueron transportados a travØs 
de las aberturas del tamiz caracterizado porque el tamiz se mantiene 
sumergido constantemente en la suspension. 

ReivindicaciOn 2: El proceso comprende controlar el flujo de la suspension de 
alimentaciOn que entra a la primera cÆmara, el flujo de la suspension de 
impregnacion que sale de la segunda cÆmara yio regimen de flujo de la 
suspensiOn de producto que sale de la primera cÆmara de tal manera como 
para mantener ambos lados del tamiz sumergidos en lIquido, donde dicho 
control de flujo se Ileva a cabo mediante el uso de entradas y salidas; 
vertederos o uno o mÆs vÆlvulas ajustables. 

Reivindicaciones 3 a 9: Proceso caracterizado porque la suspension de 
alimentaciOn que se alimenta a la cÆmara del tamiz comprende menos de 

4 25% en volumen de cristales de sulfato de amonio. La suspension del 
producto que se extrae de la cÆmara del tamiz comprende menos de 50% en 
volumen de cristales de sulfato de amonio. El transporte de la suspensiOn 
del lado del tamiz al que se alimenta la suspension de alimentaciOn tiene 
lugar a una velocidad de 0.01 m/s, en un sentido paralelo al tamiz. El proceso 
comprende remover los cristales de sulfato de amonio del tamiz por medios 
mecÆnicos seleccionados de medios e raspado, medios de agitacion y un 
tornillo sinfin. Durante el proceso se previene el contacto de las aberturas del 
tamiz con el aire. 

El solicitante en su capitulo descriptivo presenta el siguiente objeto de la 
solicitud: " La invenciOn se relaciona con un proceso para clasificar por 
tamaæo cristales de sulfato de amonio utilizando un tamiz, comprendiendo 
dicho proceso alimentar una suspension de alimentaciOn al tamiz, 
comprendiendo dicha suspension de alimentaciOn dichos cristales de sulfato 
de amonio en una soluciOn de sulfato de amonio y clasificar por tamaæo los 
cristales de sulfato de amonio". 

ClasificaciOn Intemacional de Patentes (IPC.): COIC 1/248 
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4. De la solicitud de Patente 

El solicitante realizO modificaciones al capitulo reivindicatorlo las cuales no 
modifican el objeto inicial de la solicitud y tampoco amplian la materia presentada 
inicialmente. 

4.1. DescripciOn (artIculo 28 D. 486) 

A lo largo del capitulo descriptivo se hace referencia a los siguientes tØrminos: 
suspension de alimentaciôn, suspension del producto y suspension de 
impregnación. No es clara la diferencia que existe entre los tres tipos de 
suspensiones; por lo que se deberia realizar una aclaraciOn con respecto al 
significado que cada tØrmino tiene dentro del contexto de la invención. 

De esta manera el capitulo descriptivo de la solicitud, carece de claridad por lo 
cual es difIcil su comprensiôn y por ende la determinaciôn de las caracterIsticas 
tØcnicas que puedan hacer diferente este sistema con respecto a sistemas 
similares reportados en el estado de la tØcnica. 

5. Determinación del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el Estado de la TØcnica 
es la fecha de presentaciOn de la solicitud prioritaria la cual corresponde al 9 
de abril del 2001 .Teniendo en cuenta la fecha indicada se realizO la bUsqueda 
en el estado de la tØcnica de documentos relacionados con la solicitud 
encontrÆndose los siguientes documentos mÆs relevantes: 

NO Documento Titulo Fecha de
publicacuon 

Granule ammonium sulphate 
preparation draw part ammonium 

DI XP002I 52910 sulphate slurry crystal classify 1992-01-29 
return classify slurry mother 

liquid.  
Sâttiger zur Gewinnung von 

02 DE 926244 Ammonsalzen, vorzugsweise für 1955-04-14 
Am m o n S u Ifat  

Process for the preparation and 
03 EP 0577213 A I purification of hydroxylammonium 1994-01-05 

salt solution. 

12. Anªlisis de patentabilidad (artIculo 14 D486) 

12.2 Nivel inventivo (artIculo18 D486) 

En la anterioridad Dl (folio 83) se presenta un cristalizador continuo de 
suspensiones de sulfato de sodio. El cristalizador continuo tipo Oslo, se alimenta 
con una suspension al 45% en peso de sulfato de amonio y produce cristales de 
sulfato de amonio al 80% en peso con tamaæo inferior a 10 mallas. 



En la anterioridad D2 se presenta un sistema de cristalizaciôn en forma continua 
do suspensiones de sulfato de amonio en el cual la suspension so va 
recirculando y se van obteniendo los diferentes recuperados do cristales. 

En la anterioridad D3 se presenta un proceso para la preparación y purificaciOn do 
soluciones do sales de hidroxilamonio, la sal de hidroxilamonio on solución es 
separada por filtración de una mezcla de reacción acuosa que contiene particutas 
do un catalizador sôlido. La tØcnica do filtraciôn involucra filtraciôn  a contraflujo, el 
diÆmetro de poro del filtro se encuentra entre 0.01-10 urn y el tamaæo promedio 
de las partIculas del catalizador es de 0.1-25 urn. La filtraciôn a contraflujo permito 
quo no se depositen las particulas en el medio filtrante. 

Do otra parte, el uso de pequeæas partIculas del catalizador permite aumentar la 
selectividad de la roacción del nitrato u óxidos de nitrOgeno respectivamente a 
sales do hidroxilamonio. El medio filtrante se puede componer do varias capas. 

En las anterioridades se presentan sisternas de cristalización do soluciones 
concentradas de sulfato de amonio, o producción del mismo, por medio de las 
cualos se van retirando las diferentes fracciones de cristales de sulfato de amonio 
de forma continua. Con la informaciOn presentada en cada una de las 
anterioridades es posible derivar el sistema presentado en la solicitud, do esta 
manora la solicitud carece do Nivel lnventivo. 

13. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud so encuontran afectados 
as!: 

N° Documento N° Reivindicaciones 
afectadas  Requisito que afecta 

Dl XP002152910 I a 9 Nivel lnventivo 
D2 DE 926244 1 a 9 Nivel Inventivo 
D3 EP 0577213 A I I a 9 Nivel Inventivo 

13 Respuesta a los argumentos del solicitante: 

En su memorial de respuesta el solicitante presenta las modificaciones efectuadas 
al capitulo reivindicatorio las cuales fueron aceptadas por esta oficina. 

NotifIquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), 
del capItulo quinto del titul,ilrno de la Circular Unica No 10 de 2001. 

ALIX CARMEJ(ZJCESPEDES DE VERGEL 
Jofe de Divi’On do Nuevas Creaciones 

El anterior requerimionto fue notificado por fijación en lista, de fecha 
23 ENE 2flfl0 
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