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

1) Documentos estudiados:

a) Para el presente estudio se tendran en cuenta el capitulo descriptivo,
comprendido en los folios 20 a 26 de la solicitud en estudio.

b) Para el presente estudio se tendra en cuenta el capitulo reivindicatorio que
comprende 10 reivindicaciones en los folios 227 a 28 de la solicitud en
estudio.

c) Conforme lo establece los articulos 9, 10 y 11 de la decision 486 de la
Comisién de la Comunidad Andina, ia presente solicitud en estudio fue
presentada el 6 de diciembre de 2000, y en el momento de la radicacion Sl
se reclamo prioridad de la primera solicitud presentada en Gran Bretana
GB 9928977.9.

2) Objeto de la invencién

a) Las reivindicaciones 1 a 10 de la solicitud en estudio se refieren a un
procedimiento de prelacion de un acelerador para hormigén proyectado
caracterizado porque comprende esencialmente las etapas de (i) disolver
sulfato de aluminio e hidroxido de aluminio en agua que opcionalmente
contiene una amina disuelta en la misma, y (ii) opcionaimente afadir uno de
por lo menos un estabilizante y por lo menos un agente desespumante;
siendo tales las proporciones de los ingredientes presentes que el producto
final contiene de 3 a 12% en peso de sulfato de aluminio (medido como
Al203) hasta 30% en peso de hidréxido de aluminio amorfo hasta 15% en
amina, hasta 3% en agente desespumante y hasta 0,06 moles’kg de
estabilizante, siendo seleccionado el estabilizante entre acidos
hidroxicarboxilicos, acidos fosféricos y sales no alcalinas de acidos
fosforicos.



b)

c)

El anterior procedimiento busca fabricar un acelerante para hormigén.

Segun la Clasificacion Internacional de Patentes, la codificacién para esta
solicitud comesponde a C 04 B 22/00

3) Claridad de la Solicitud

a)

b)

El articulo 28 de la Decisidn 486 de la Comisién de la Comunidad Andina
de Naciones establece

"La descripcion debera divulgar la invenciébn de manera
suficienternente clara y completa para su comprensién y para que
una persona capacitada en la materia técnica correspondiente
pueda ejecularla”

La descripcion afirma que el proceso radica en disolver en agua sulfato de
aluminio y también hidréoxido de aluminio. Ademds afima todos los
hidréxidos de aluminio proporcionan resultados satisfactorios. Cualquier
técnico medio sabe que el hidrdxido de aluminio es totalmente insoluble en
agua. Ni en agua fria ni en agua caliente. Por lo tanto, no es procedente
que basen toda una solicitud en una imposibilidad fisicoquimica. Debe el
solicitante explicar esta incongruencia.

El articulo 30 de la Decision 486 de la Comision de la Comunidad Andina
establece que

"Las reivindicaciones definirén la materia que se desea proteger
mediante Jla patente. Deben ser claras y concisas y estar
enleramente sustentadas por la descripcion. Las reivindicaciones
podran ser independientes o dependientes. Una reivindicacién sera
independiente cuando defina la materia que se desea proteger sin
referencia a otra reivindicacidon anterior. Una reivindicacién sera
dependiente cuando defina la materia que se desea proteger
refiriéndose a una reivindicacion anterior. Una reivindicacion sera
dependiente cuando defina la maleria que se desea proteger
refiriendose a una reivindicacién anterior.- Una reivindicacion que
se refiera a dos o mas reivindicaciones anteriores se considerara
reivindicacion dependiente muiltiple.”

El capitulo reivindicatorio no es claro toda vez que:

i} No tiene sustento técnico. El capitulo reivindicatorio se basa en que el
hidroxido de aluminio se disuelve en agua. Cualquier técnico medio
sabe que el hidréxido de aluminio es fotaimente insoluble en agua. Ni en
agua fria ni en agua caliente. Por lo tanto, no es procedente que basen
toda una solicitud en una imposibilidad fisicoquimica.

ii) No es claro el procedimiento que quieren proteger. De acuerdo a lo alli
contemplado el unico proceso que se pretende proteger es disolver. Y
disolver es obvio para cuaiquier persona que entienda del arte. Otra
cosa es que fisicoquimicamente tenga imposibilidades como se discutio
antes. Sin embargo, el procedimiento de disolver resulta evidente.

ili) La reivindicacion 10 no es clara en su presentacion. Debe revisarse.
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De acuerdo a lo anterior, el capitulo reivindicatorio no cumple con el
requisito de claridad de acuerdo a lo establecido en el Art. 30 de la

Decision 486.

4) Determinacion del Estado de la Técnica

El articulo 16 de la Decision 486 de la Comisién establece:

“El estado de la técnica comprendera todo lo que haya sido
accesible al publico por una descripcion escrita u oral, utilizacion,
comercializacién o cualquier otro medio antes de la fecha de
presentacion de la solicitud de patente o, en su caso, de la prioridad
reconocida.”

“Sélo para el efecto de la determinacion de la novedad, también se
considerard dentro del estado de la técnica, el contenido de una
solicitud de pafente en iramite ante la oficina nacional competente
cuya fecha de presentacién o de prioridad fuese anterior a la fecha
de presentacién o de prioridad de la solicitud de patente que se
estuviese examinando, siempre que dicho contenido este incluido
en la solicitud de fecha anterior cuando ella se publique o hubiese

transcurrido el plazo previsto en el articulo 40.”

Consultadas las bases de datos y los archivos con que cuenta la entidad,
especialmente bajo las clasificaciones C 04 B 22/00 y las mas cercanas a ellas,
se encontrd que antes del 8 de diciembre de 1999 (fecha para determinar el
estado de la técnica) habian sido publicados los documentos que se enumeran
en la siguiente tabla
compuesios de aluminio que pueden ser empleados como acelerantes para
hormigoén

los cuales se relacionan con soluciones 0 mezclas de

De acuerdo con o establecido en el articulo 16 se determiné .el estado de la
técnica y se encontrd el siguiente antecedente:

. Fecha de
o
N Documento Titulo Publicacién
Solidifying and hardening accelerator fro
D1 EP 0 946 451 hydraulic binders 1998.05.07
D2 EP 0775097 Cement accelerating admixture 1996.02.22
Noveau traité de
D3 chimie minérale Sulfates d'aluminium basiques 1961
Tome VI
Method of accelerating set of cement by
D4 US 4976 316 wash over fluid containing alkanolamine 1930.12.11
Aqueous phosphate stabilized
D5 US 4 284 611 polyaluminium sulfate solutions and 1981.08.18
preparation thereof
D6 GB 1210549 Production of edible tubular collagen casing | 19870.10.28
FICHAS
D7 | N oA =S Sulfato de aluminio 1994
QUIMICA
FICHAS
INTERNACIONALES a: -
D8 DE SEGURIDAD Hidréxido de aluminio 1994
QUIMICA
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5) Evaluaci’n de los requisitos de patentabilidad

El articulo 14 de la Decision 486 de la Comision de la Comunidad Andina
establece:

“Los Palses Miembros oforgarén patenies para las invenciones,
sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas tengan nivel inventivo y sean
susceplibles de aplicacion industrial’.

En cumplimiento con este articulo, se procedi6 a evaluar los requisitos de
novedad, nivel inventivo y aplicacion industial con el fin de establecer la
patentabilidad de la invencion reivindicada en la solicitud en estudio.

a) Evaluacion de la novedad en referencia a un nuevo uso

El art. 21 de la Decisidn 486 de la Comisién de la Comunidad Andina
establece:

“Los productos o procedimiento ya patentados, comprendidos en el
estado de la técnica, no seran objeto de nueva patente, por el
simple hecho de alribuirse un uso distinto al originalmente
comprendido por la patente inicial.”

De acuerdo a lo observado en toda la solicitud, el procedimiento objeto de
la solicitud se reduce a disolver sulfato de aluminio e hidréxido de aluminio
en agua. El resto de ingredientes son opcionales. Si se observa el
documento D7 se encuentra que es ampliamente conocido el disolver el
sulfato de aluminio en agua, tanto que ya posee una ficha técnica al
respecto. Es decir, no se le puede otorgar proteccion por el solo hecho de
disolver. Como ya se cuestiond en lineas anteriores, el documento D8
revela que no es posible disolver el hidroxido de aluminio. Esto no implica
que no se haya intentado. Si se ha hecho, y por lo mismo se puede sacar
una ficha técnica internacional donde se afirma categéricamente que dicha
disolucion es fisicoquimicamente imposible. En contacto prolongado con el
agua el hidroxido forma geles, no una solucion. Sin embargo, y de acuerdo
con D7 y D8 es claro que es ampliamente conocido en la técnica el
combinar el sulfato de aluminio con el agua y el hidréxido de aluminio con
el agua.

D3 revela las mezclas de sulfato de aluminio en solucion junto con el
hidrogel de alumina para obtener un compuesto como el que se quiere
proteger en la presente solicitud. Es decir, independientemente del uso que
se le quiera dar a la mezcla, esta ya existia mucho tiempo antes de la
solicitud colombiana.

D6 también muestra este tipo de mezclas.

Por lo mismo, no se le podria otorgar una nueva patente a algo que ya se
ha trabajado durante mucho tiempo, y que podria variar solo en el uso que
se le va a dar. Resulta demasiado evidente, en consecuencia, para un
técnico medio obtener lo que quiere proteger el solicitante para Colombia
partiendo de estos documentos
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b) Evaluacién del Nivel Inventivo

El art. 18 de la Decision 486 de la Comision de la Comunidad Andina
establece:

“Se considerard que una invencion tiene nivel inventivo, si para
una persona del oficio normalmente versada en el arte en la materia
técnica correspondiente, esa invencidon no hubiese resultado obvia
ni se hubiese derivado de manera evidente del estado de la
técnica”.

D1 contempla un acelerador para cementos hidraulicos que contiene
varios componentes:

- sales de aluminio basico y/o hidroxido de aluminio (primer
componente basico de la solicitud colombiana)

- sulfato de aluminio y/o acido sulfirico (segundo componente
basico de la solicitud colombiana)

-  &cidos carboxilicos orgdnicos o mezclas de al menos dos de asos
acidos carboxilicos (primer componente opcional de la solicitud
colombiana)

- sales de aluminio de los Acidos carboxilicos organicos y otros
componentes.

Los compuestos basicos de la solicitud colombiana, sulfato de aluminio
e hidréxido de aluminio, los revela D1. Los demas componentes que son
opcionales para la solicitud colombiana, los revela en su mayoria D1.
Algunos pocos (muy pocos) componentes que no se revelan en D1,
resultan evidentes para una persona versada en la materia, toda vez
que cumplen con la funcion esperada. De lo anterior, resultaria
demasiado evidente para una persona que conozca del arte llegar a lo
que se quiere proteger aca en Colombia partiendo de D1.

D2 revela mezclas de hidroxisulfato de aluminio e hidroxido de aluminio
junto con aminas. También incorporan éacidos. Es muy similar la
materia de los dos documentos. Por lo mismo, resulta demasiado
evidente llegar a lo que quiere proteger el solicitante partiendo de D2.

D4 muestra el uso de aminas como elemento importante para
acelerar el fraguado de cementos. Este documento soporta lo
encontrado en D1 y D2.

D5 muestra combinaciones de fosfatos con polimeros de sulfatos y
aluminio. Inicialmente se hace reaccionar el hidrato de aluminio con
acido fosforico y luego con soluciones de sulfato de aluminio.
Basicamente lo mismo que se pretende proteger en la presente
solicitud, aunque congruente técnicamente.

¢) Resumen

En conclusiéon los requisitos de patentabilidad de la presente solicitud se
podrian ver afectados asi:



o Reivindicaciones Requisito que
N Documento afectadas afecta
D1 EP 0 946 451 1-10 Nivel inventivo
D2 EP 0775097 1-10 Nivel inventivo
Noveau traité de chimie Novedad
D3 ?g::;a\lﬁ 1-10 Nivel inventivo
D4 US 4 976 316 1-10 Nivel inventivo
D5 US 4 284 611 1-10 Nivel inventivo
Novedad
D6 GB 1210548 1-10 Nivel inventivo
FICHAS Novedad
D7 INTERNACIONALES DE 1-10 . .
SEGURIDAD QUIMICA Nivel inventivo
FICHAS Novedad
D8 INTERNACIONALES DE 1-10 . . .
] SEGURIDAD QUIMICA Nivel inventivo

6) Notificaciéon

En cumplimiento del articulo 45 de la Decisidn 486 de la Comision de la
Comunidad Andina, se le indica que dentro del término de sesenta dias contados
a partir de la fecha de la notificacién de la presente comunicacion debe responder
a la notificacion. En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesta subsistieran los impedimentos para la concesion, se
denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto por el numeral 5.2, literal e)
del caplitulo quinto del titulo primero de la Circular Unica N° 10 de 2001

ALIX CARMENZA CESPEDES DE VERGEL
Jefe Divigién de Nuevas Creaciones

E! anterior requerimiento fue notificado por fijacién en la lista, de fecha

08 SEL 2B
Concepto Técnico N°® EXAMINADOR TECNICO EXAMINADOR JURIDICO
Cadigo No. Cddigo No.
1306 202003
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Anmackung; Innerhak von neun Monaten nach der Bekanntmachung dea Hinweleaa guf die Ertaliung dee auropilischen
Patents karn jedermann beim Europilechen Pateniamt gegen das ertsiiie eurcpdiache Patent Einspruch einlegen.
Der Elrispruch ist schriftiich sinzurelchan und zu begriinden. Er gill erst &ls eingsledt, wann s Einspruchsgabliy
enfrichtst worden lat. (Ant. 98(1) Europlisches Paismtilbsreinkomsman).
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EP 0948 451 B1
Besghrelbung

[0oD1} Gegensiand der vorlegenden Erfindung sind stablie Erstarrunge- imd Ehartungabeechiouniger filr hydrau-
lische Bindemiftel in gaiistar Form, sowie daran Hersteflung und Verwendung

[O003] Ausder ERO 7082781 int mMm«Ahhlnﬂ:adihurdgﬂluld-rhbmAhmhlmww
lannt mmmmmmmmm1 wenigstsna sin wasgoriSsliches Sullal und/

ocer Nirat undioder Formiat der Ercaliall und Obergangamatalle, cie dam Hauptbestanchtel durch ainfaches Zumk-

schen zugegaben werden. Aus Selte 2, Zsfls 55 geht auch eindeutly hervor, daB es sich bal disearn Mittel um aine
pulvariSmige Miechung handelt, die der hydreuliachen Bindemitis! in fester Form zugageben wind.

Ladigiich um aine ibsrmaBSige Staubentwickiung 2u vermaiden, wardan dem Gamisch wasesmueihare Verbindungen
I

f0003] In der DD 265 344 A1 werden kationlache Aluminkunsaizs, erhalten durch dis Umssizung einee geliiiten
Aminiurnhycironyca mit konzertrierter Amelasn -, Essig-, ocar Saipstersiura, baschriaben, dle zum anteprachencian
hydraufisch shbindencdem Zement oder Mirtel in Form sines Pulvars zugsmischt werden. Dis durch dis Umsetzung
des Aluminiumhydraxcyds mit dan entsprechanden Gluren entstshsntien Vrbindungen lassen sich durch eine alige-
maeine Formel beschrelvan,, 2B. Al(OH)eR x Hp0, AHOH) Ry xHyO oder AIRy X HyO. Diess Aminiumsalze enthalten
kaina Sulfat und Chioridionen.

[0004] Indar FR-2.471.955 wird ein Vertahren zur beschisunigten Abbindung von Zamant beachrisbaen, das dacurch
gekennzelchnet ist, daB ale beschlounigendss Agens Bliulit-Formakishyd, Caiclurnformiat und Calclumniirat in Form
alner Lisung verwandst wird, 2.B. slshe Selte 3, ab Zsilen 18, Belsplala.

[0005) Schilsdich wurde in der EP 0 857 388 A1 ebentalls ein Vertahran 2ur Abbindebsschieunigung van hycaull-
achan Bindsmittain belanntgamachi, das dadurch chareiajarisiorn iet, daB des baschisunigends Agens sins Mischung
is}, die mindestana ain weseerilaliches Sullat sines mehrwertigan Kations, insbesarciers das Aluriniuma und sine

walisre wassarunibaliche Komponents, 2.B. Cakclumsulicaturninat, Calclumaturninat, basisches Auminjumauitat und '
* noch mindestans-aine weltere Komponents enthiifl. Disss weltiare Komponenta mmamnhm-nohm-

glarmiital, ain anorganiaches Binderhitel, sin Verflissiger oder ein Entiiftungemitte! sain.
Der Abbindebeschleuniger goll auch in Form einer wiissrigsn Dispersion angawsndst werden knnen.
mmmnmununmmmmmm-hhmhmnmm .

-GomﬂbudlnhlbnMbmﬂpmhhnmbhwhuhuanbuhmmdhlﬂmﬂmme

Wirkaubatanz(en) und natlriich die vemachiAssighare Staub- bzwe Asrosocisntwickiung Bel dar Handhabung hervor-

. uhaben.

Die kiassischen filssigen, akafischen Baachleuniger, z.B. Natriumalurhinat und \'hnrglu wirkan nicht nur wegen
hrea hohan pH-Wertes dtzand, munmmmmmunmm inden Baton zu LT. massi-
vemn Abtall der Endisstighel.

[0008] Neuare, fillssige Beschiouniger bestshen hauptafichlich aus wludpn Suspensicnen von basischen Aluml-
niunsuliatan Sia-sind jedoch, tm algemeinen nicht frostatabll, neigan 2ur Sedimentation und zeigedh, obwohl ale in
flleslper Form baim NaBsprdtrveriahren anwendbar wiirsn, aine unganfigands Frihiestigkalissntwiclkdung und wirksn
auch Js nach Zementyp nur noch achwach baschisunigend.

Arciere gich Im Handdsl befindiiche konzantriarts Auminiumeslzideungen 2B, AL{SOJymht ca. B % AlLOy oder Akimi-
nlumtrformiatifeingen mit ca. 5% AlyDy sind zurnindest 1ir das NaBaprizvariahren nicht gsaignet, da sis wegen des
srhbhien Wassereimmps b cile Betonmasss und des damit varbundanen ashBhisn Wasser-Zament-Fakiorn aine un-
srwiinschis niscrige Drucideetighsit bedingen. .

[0007] Caer voriieganden Edfindung iag dahar die Auigabe Zugruncie, alnen konzentieden, in Waseer geldeten Er-
samungs- urnd Erhiriungebeschisuniges tir hydimullsche Bindemitie] zur VerfOgung zu stelien, der nicht dis Nachtele
der kiasslschen filasigen Baachleuniger, wis Nlulumluninll bzw. Wassergiea basityt und sich vor allem tir das
NaBspritzveriahran gut eignet.

{oo08] Die Aufgabs konmte Ilbumd-uamlu durch neue filssige Erstarrungs- und Erhirmgsbeachleuniger fir
hydraulische Bindemite] wie Zement geldst werdan, die durch eln Veriahiren erhitfiich sind, das dacurch gekennzelch-
net iut, daB foigends Komponenten

Kompenants a: basische Aluminiumsalzs undiods

Komponants b: Aluminiumauliat umadwmhlu'o

Komponents ¢: organieche Carbonaduren ddor Michungsn zumindest zwsl der organiechan Garbmdunn
Komponenia d Aluminkmaalize dnrmmhan Carbonakuren

Komponants &: organischs undfoder anorganiache Sullate und/odar Hydmgﬂ'lum undécder Carbonate und/
odar Hydrogemearbonate undioder Erdefiabicryds undioder Erdalkaliydroxyds be! Temparaturan bis 150 °C n
Waassr zur Realdion gebracht westian, so daB dabel eins Loeung srhalten wird, wobel




EP 0 848 451 B1

. 1. alle Komponenian oder sine Auswahl der Kompenenten mileinandsr rsagieren, so dafl die Molverhdiniase
" cles Alumniniuma zu Sulfat im muluo.lsth13,3unddeMnlnﬂlllmhndaNuninlmmlml-
schen Carbonafiure 0,87 bis 33,3 batmagen oder |
zmmmmmmmmm-oummmwmnpmn-p-uuMpmmom
] nlmndarmdnmn.wmdommmmmwmmwlu%ﬂhhmaw't
. die Molverhiiknikse das Aluminiuma zur organischen Carbonsdiure im Endprodukt 0, 3 batragen odar
3. dis Komponents e nachtriigiich Im Reakiionsproduid nach Punkt 2. aufgaiSst wird )

: Ala baslache Aluminlumsalze werden bevorzugt die basischen Suliats, Carbonats, Carbonatauliate und Niirats und
! 1 Mischungen von mindestens zwel disssr-Kompanenten singssatzt.
Als arganische Carbonaliuren komman im wesentliichen die Monocarbonsuren Hydrastycarbonaiuren und Dicarbon-
sluren, 1.8, Amsisenadure, Essipslure, GlycolsBure, Michsiure tnd daran Mischungen in Beimeht
Als anorganische und organische Sulfate bzw Hydrogenauliate werden die Eidatkalibatzs und/oder Tristhanclamin-
Mumohummmwsumhumnmmmamumﬂm
¥  men ale Sulfat odar Hydrogansultat zur Verwendung.
ﬂmmHNMMndem“mnm Weiterhin htumﬁglhh.
auch Erdalinalloxyds oder Erdalkallhydreagyde anzuwencden,
Dis edfindungsgemition Abbindsschieuniger kinnen js nach Betar! zusammen mit anderen Verbindungen wis 2.8,
Abbindeverzbgerem, Verfileslgem und Rilickpralivermindarem alngasstzt warden.
& Diafoiganden Balspiaie balouchian den Erfindungsgegensiand niher ohne dissen zu baschrinksn:

Herstallungsbelsplele:

Beleplel1

[o008] 875 g bastaches Aluminlumecarbonat (17,77 % Al,Og) wurden in 80 g Amelsanséure 85 %y auigaschiimmt
und mit 324 g Aluminkensulfat (17,5 % ALOy) versatzi. Untar Rihren wurde bel sinsr Temparatur von B0 bia 80 *C
nach 1,5 Stunden sine 1ast idare L Ssung erhalten. Die L3aung ist Gber sinen Zeltraum von mehr als 3 Monaten stabll.

2  Belsplat 2

+ @

[0010] 480 g basisches Aluminiumauliet (16,7 % AlyO,) wurden ngMIlehdum-‘ %lg euigsachiimmi und mit
375 g Auminiumsutiat {17.5 % AlgOy) versetzt. Unter ROhren wurde béi tin: ur von 51 bis 72 °C nach 1.6
Sumden efne leicht tribe Ldsung erhalten. :

Belspiel 3

! [0011] 600 g baslechas Aluminiumsullat (17,8 % ALOs) wurden mh 76 g Oxaisfiure-Dihyciral und mk 375 g Alumi-
nkameulat (17,5 % AlO,) varsatzt. Unter Rilhren wurda bei ainer Terrperatur von 75 °C nach 1 El.ndomld!rl
‘ Lasung erhalisn. Dis LBsung wurce euf ain Gewicht von 848,5 g aufionzentriert. .

Deispilet 4

[0012] 101 kg biasisches Aluminlumearbonat (19,15 % AlOs) wairden in 8,2 kg Wasaser und 16,2 kg Amaisansiure
4 85 %ilg aufgeschitmmt uvnd mit 72 kg Aluminhumecdfet (17,5 % AlOy) veraetzt. Unter Rihren wincle bel einer Tempe-

mmasbhao-cmasm eine {ast kiare L3sung sthaken, DhLﬁlmghtllbcrohmZﬂInummmhr
ahSMquanlubl. .

Belsplel 5

&® . o : .

[0013] 101 kg basisches Aluminiumcarbonat (19,15 % AlOs) wurden im 8.3 kg Wasser und 14,5 ky Amelaensiure
B85 %ig avigeachiimmt und mit 85,1 ky Aluminharcultat (17,5,% AlO,) versetzt. Unter Rdhren wurde bai elner Tern-
peratur von 33 bis 82 °C nach 4 Stunden aine fast kizre L8sung erhakien.

&  Belspiel8

[0014] In 500 g der Loeung aua Beispiel 5 wurden 67,7 ¢ Mnmuumulln (27,5 MgO) geltst.
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Belaplel 7

* [0018] 1055, g Auminiumifiommiat (11,7 % Al, 81,3 % Amelssrsiiure) wurden mh 358,3 g basischern Alminium-

carbanglsuliet (18,4 % AlgOy) und 575 g Alumiiumautiat (17,5 % AlyOs) vermischt. Urter ROhron wurde bal elner

_mrmrs-cmnomahummmmgm

Vergleishabelepiel 1:
[ooig) nnmuﬁmmmmmmmnm
Verglelshabslaplel 2: '
[0017) Diaparsion eines basischen Aluminkumsuliates mk 18 % AlD; -
" Tabelle 1

Wirlung der stfindungsgemiien Verbindungen aut dis Abbindeasitan
Beschisuniger aus | Konz bazgl Portisndzement | Zement | Abbindeanfang (seo) | Abbindasnds (see)
Belepisl 1 . .10% . A 185 300
Belepiel 2 10% A 240 . 480
Belapls! 3 . 0% A 240 280
Baleplol 4 73% B ] 180
Balsplel & 6% c 135 240
Belaplal & 75% B B0 200
Beispiel 7 . 65% B 80 " 240
Verpgisichsbalsplal 1 5% A »500 nb.
Verglsichabelaple! 1 10% A »500 nb.
Vergisichabaleplel 2 E% A >500 nb.
Vargisichsbelspiel 2 0%, A »500 nb.,
Vergisichebelaplei 1 | . . 10% B >500 nb.
Vargieichaheliplel 1 0% c »500 nb:

[0018] A, B und C sind Portiancizementa verechiecdansr Hersteller, .
[0014] Die Abbindezelten wurden In Anlshnung an die Vicai-Methade armiitel. Eingasetzt wurden jewells 280 g

Porilandremant und 2,9 g Verfissiger (1%). Der W/Z Wert betrug 0,41. Der Zementielm wurds 30 min gerlihrt und
danach beschleunigL

{0020) Maschine ; Schwing Betoripumpe PB 750 RE mi Beschieuniger-Dosiareinrichtung Top-8hot Dles

Bchisuchdyrchmesser &5 mm
Sprizschlauchdurchmesasr 50 m
Sprizachlauchiinge 5m
Materiaidurchsatz in kg/min 162
Rickpral in % 35
Blsblinia BB
Zsmanigehalt daa PZ- C h__hym' 425




EP 0 048 4561 B1
- (forigesatzt)
WiZ- Vert 0:485
VerfiGasiger in % 1,3
VerzOgerer in % 01
Baschiouniger aus Beispiel 5, 8,6 %
Friihfestigiosit Kaind-Meyco Veriahran
Festbatonprifung Bohrkemn @ 10 cm
AusbratmaB ca 60 cm
Tabele 2 -
Drugkfestigheiten In Nmm?

Isit | Basochlsuniger aus Belspini 8, 8,8% dm-lluhhunlg-
ih 1.4 -
2h 20
4h 37 -

ﬂ h 5.9 -
8h bs -
24h 141 -
2d 28 . .
7d a8 -
28ad b1 &5

[0021] Alle Daten baslereri euf 2 Paralielversuchen

Tabelle &

Wirkung der arfindungsgemiifien Verbindungen auf die Friihfestigiaitsantwioidung

Frihfestigiaitan in NAvwn® mit Besohleunigern aus :

Zot(h) | Bep. 4(5.8%) | Bap. 8 (8.7%) | Bap. 4 (gefrost 59%) | Sap. 8 (gefroat 6)
2 1,41 1,68 15 18
e 45 654 49 82
8 68 72 8.1 82
24 17,8 218 19,0 225

. foo23] Die Festigkaken wurdan In Anlehnung an DIN 1184, Tel 7 untersucht. ouwmmummmm

vorpancmmen;

Zuschleg: 0-8 mm
W/Z Wert: 0,55
Verfllalgér: 1,5 %

Portlandzement: 400 kg/m’
(Sorte B

Beschleunigerzugahe: 60 m nach Hemellun; del Baons
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‘Patentsnspriche

'l MIWEﬂWnMMIﬂﬂlﬂrhﬂmmmm erhilitiich durch ain Viadahren, das da- -
mmwmu.um.mwm

Komponenta a-Basische Aluminiumsalze undioder Aluminlumhydroxyd

mmm)mmmum und/oder Schwelsisiiure

menanh hdncntbmulnmoduuhehunmnzwnhumldlrw-ncmnﬂum
miniumsalre der organischen Carbonsdiuran

Komponants a: omnlldn undfoder anorgenische Sullste und/oder Hydrogensuliate uﬂh:hrcarbm

undioder Hydrogencarbonate und/tcer Erdalalioxyds und/oder Erdaliafhyciroxyde

"bel Temparaturen bis 150 °C in Wasse zur Reaition gebmcht werlen, 8o daf dabsi eine Lasung erhaltsn wird,
wobel .

1. alla Kampanentan oder sine Aucﬁhldummmmmhmm.nmdli Molverhitiiniese
dea Aluminkens zu Sulfat im Endprocuid 0,83 bls 12,3 und dia Moverhiiinises des Aluminkime zur organi-
schan Carbonsdura 0,87 bis 33,3 betragen ocer

2 alle Kamponanan suBer Komponenie e oder sins Auswahl dar Kemponanten auBer s & MmN-
sinandar reagieren, 60 da8 die MolverhAnkss wﬁmmmm%aa und
mmnmummmmmmmcum»mwowwaaamm
aam:mmmmmmmmmnampum )

t X Euhmnp- und Eminunglbnmbmlprfh hytnulwll Hindemital nach Anspruch 1, dadurch gekannzsich-
net, daB als haslsche Aluminiumeatro die basischan Sultate, Carbonats, Carbonateuliate und Nitrate und Mischun-
pen von mindestana zwal dieser Komponentan singasstzs wardsn.

3. 'Emwmsummum:wmmmmmmm 1 und 2, dadurch
gekennzeichnet, dafd ais organische Carbonsliuren Monocarbonaliuran Hydroxycarbonsiuren und Dicarbonsdu-
rlnunddlnn Mischungen.aingsseizt werdan

4 mmpWEanmmmrmmum Bindemittsl nach dan Angpriichen 1 bis 8, dadurch
gekenn2sichnet, das sl Sulfate kaw. Hydrogenaulisle die Erdalialkalzs unciodier Tristhenolaminsalze undioder
Dhlhmmrmlu der Schweleisure verwendet werden.

.5 Emrrung- und Emmnpbnuu-unlpr 10r hydrauiische Bindamitial nach den Anspriichen 1 bis 4, dl_dun:h
gakannzeichnet, dail als Carbonata dis Erdalikaficarbonate und als Hydmgsncarbonate die Erdalkslhydrogsncar-
) borais varwandst wardan

8. Emtamunge- und Erhirtungebeachieuniger 10r hycraullsche Elndasmitiel nach den Ansprichan 1 bla 5, dacurch
pekennzaichnat, dad als organiache Carbonafuren Ameisenaduns, Essigedure, Glycolsurs, Milcheiure und M-
mmmmzﬂﬁukmmmmw.

7. Emdamnge- und Echiitungsbeachisuniger v hydraulsche Bindemittst nach den Anspriichen 1 bia 6, dadurch
gekanrzaichnel, dad els Sulfata brw, Hydrogenauliate die Allaisalze der Schwelelsdurs verwendat werden.

& Emtanungs- und Erhlrtungsbeschisunigsr fir hydmulische Bindsmittsl nach dert Anspriichen 1 bis 7, dadurch
gekennzsichnat, dad sle in Kombination mit anderen Verbindungen, wis z.B. mi Abbindeverzigarem , Veifilisak
gam oder Rickpralvemindsram elnpum wardan,

. nm.mwmmasmwwsthmwmmm1ma

Clalms

1. Soliiitying end hardening accelsrator for ydraullc bindars, obhmhhhylpmcmudﬂlhmanawhm
the foliowing componants:




@
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compaonent & basic aluminium sahs andor aluminium hydrndds

componant i aluminium sulphate andior sulphwic acid

companant ¢: organic carboxylic acida or mbdures of at lsaat two of tha organic carboyllc acide
componant & aluminium salia of tha organic carbaxylic acide
thhmﬂglmpnhlm-mwdmmlmmmmm
gen carbonates ancior alkafine earth metal axides and/or afkaline sarth matal hycdnoxkies

are regcted In water at tampematures of up 10 150°C, so a3 1o obialn a solution, whilat
1. all the components or a sslection of the companents react with one another 80 that the molar ratios of the

giuminhm to sulphats In the end product are from 0.8 to 13.3 and the molar ratioa of the aluminium to the
organic carbescylie acld are 0.67 1o 33.3 or

2 al the componants apart fram campanant s or a selaction of the compaonanis apart from companan o react .

with one ancther, o that the molar ratios of the akaminkim to sulphale In the end praduct are from 0.63 10 1.9
and the molar ratios of the sluminkan to the arganic carbenyfic acid In tha end product are from 0.87 0 33.3 or
3. companant e ls subsaguantly ciasolvad in the maction product accarding to point 2

wmnmhmmmmmmhMummmm 1, charactarised in that the bask
suiphatas, carbonates, carbonate suiphates and nitrates and mbdures of st least two of these components are
usad as basic aluminium salts.

Eulﬂyhmuﬂhudmiumhﬂbrhﬂnulc%umﬁgbehm1 and 2, characterised in that mone-
carboylc acids, hyd:uywhmyllcld:lnnd durbuqlhud:hmdnﬂumwndmudumhw

“yiic acide.

Solidiiying and hardaning acceisrator for hyimulic. binders according i cinime 1 1o 8, chamcierised in that the
alkeiine sarth mstal salts and/or tristhanciamine salts and/or disthanolaming sails of sulphuric acid are weed as
the sulphaiss or hydrogen suiphates. ’ )

Sclicilying and hardening accelerator far hydmulle bindars acconding to claims 1 to 4, chamcterised In that the
dldhaanmlMuaumdnhMuuﬂthummwmlm
wumwm

Soliditying and hardening sccelentor for hydmuric binders according o claima 1 1o 8, charactarised in thet formic
add.mﬂcadl.dymbmﬁ. lactic acld and mixtures of at leest two of thess components are usad as the organk
carheuyfic ackis,

. Sdldllyhg-ﬂhardmhghmhrhﬂamhhhdoumﬂmbehinliba.mwhmw

alkak matal calts of aulphuric acid are usad as t!he euiphatss or hydrogen ayiphates.

Solidiying and hardening eccelemior for hydraulic binders according 1o claims 1 to 7, charicterised In fhat thoy

are uaed in conjunction with othar compounda, such as, for exampls, Mhu‘llhgrchrdorl. It;-ﬂmnrQilIna
reducars.
—

- cmeuh.Mrmﬂmmemmmmeadmyhgandhmnlngmmmehm1!9!.

Revandications

1. Accéldraiour do solldTication st de priss pour lants hycreuliques, pum&uobtmupumpmﬂqulm
ww-nmthnfmwhmmwm

composant a : sel basique d'aluminium at/ou hydraxyde d'aluminium ;

compasant b : gulfate d'aluﬂnh:mdbuldduulurlquo.

compoasntc ;, mamummlwmﬂmﬂﬂumﬂWnﬂuuMhuumw
compoaant d : eal Caluminium dés acides carbaxylicuas organicuas ; .

composant @ : wmmmmmmmmmmmum
incrganicques, et/ou axyde alcallno-tameux etiou hydroxyde alcalino-ismoux,
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dlrlhmluuhmp‘ﬂmudnh-qu'hw'c.cbanuermobﬁummwmw

1. tous les compoaants ou un cholx des composants réapiisent les une avec les autres, de sorte que le rapport .

mhln:hralmhhmaululnouaINMhMﬁdeuuM.nmlstlDBSiﬁ.Slh
mma_rmmwmammmwnmmrmmmu.o.anaa.a.
o .

2-tous les composants sauf ls composant e ou un chobx deas composants sauf le compoaant e réagissent les
ummlunmdouuaquhmppmﬂndiﬂmhnmmm-mmllpmm
dnll'lﬂhnnlhnlhﬂbo.laita.snhwnﬂhﬁ”umﬂmlmwmmhm
dana Is produtt finel, se situs dans fintsrvalle alant de 0,67 A 38,3, ou

3- Ie camposant » eel dissous uRdrieuremant dana le prodult de rdection du point 2.

Accilirgtaur cle soiiification et de prisa pour Hants hyrrauliques suivant la revandication 1, carctirisd en ce que
Ton mat en cauvre comma ssl basiqus dlaluminium, un sulfate, carbonate, carbonatostifate, nitrate basiques ou
mdianges d'au moins daux de can composants,

Accsidrmisur de solicification at de prise pour flants hydrauliqude suivent les ravendications 1 o 2, caractiriad en

* €9 qua fon mel en osuvra camma cida carbauytiqus orgarilque, un monoackde carboxyfique, un acids hydresy-

carbexylique, un diackie carboxylique ou lsurs mdlanges.

Accélértaur-de eolidification at de prise pour liants hydraulques sulvant iss revandications 1 & 3, caractérisé en
ca que fon ulllise cormme sulfate ou hydrogdnosuliste, un ssl akcalino-tarreux et/ou sel de tridthanciamine st/ou
aal de cidthenolamine de eckis sulfuriqus.

Acc4lérateur de aciidfication et de prise pour lants hydraufiques sulvant les revendications 1 & 4, camctérisd an
ca que T'on uilisa comme carbanats, un carbonate alcalino-terreux et comma hydrogénocarbonats, un hydrogd-
nocarbonats alkcafinc-temeux. .

Accéiérateur de soikiificition et de prise pour llants hydratiiques sulvart les revendications 1 & 5, camcidrisd en
c0 que f'on met en oauvra comms acide carbentylique omeaniqus, Mecide formique, Macide acétiqus, Facide glyeo-
lique, Facide iactique ot iss méiangas d'au moins deux de cea composants.

. Accélérateur de solidification et de priae pour liants hydrauliques sulvant les revendications 1 i 8, caractdrisé en

©# que fon utilise comme sulfete et respectivemsnt, hydrogénosuliate, un ael aicalin de l'acide sufluriqua.

Accdidrateur da soliiification et de prise pour llants hydrauliques sulvant les revendications 1 A 7, camctériad en

co qu'll est mis en cauvrs avec dfautrea composée, COMMe par sxemple un retardateur de prise, un flukiflant oy

un agent de diminuion du rebondissament

Ciment, mortier et béton-contenant Faccélérateur de solkdification et de prise sulvant fes revendicationa 1 A B,

{

7
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Description

This invention relales to comentiious spraying compositiona and to admixtures for uss thanin,

Camentiious compositions for appiication 10 a substrate by spraying, for exampis, "shotcrela®, must be capabls
of being aprayed In the firet place {hat s, they must retain sulficient ftukdity). and on contacting the surtace, they must
sst quickly {genermlly within a fow minutos) to give & stif lxyer to which further layemns may quickly be epplsd. The -
recognised way of achigving this has been the ackition &t $a point of spreying (for masmpis, by injeciing Info a spray
nozzie) of an acosisrator in the form of an aqusous solution. The accelsrstors uesed are genamly strong alials such
as sodium aluminate, sodium or potasalum hydroxide or carbonate and tristhanolamine (see, for exampls, “Concrets
Admbrtures Handbook", ed. lamachendran {Noyes, 1584)).

The nature of such substances makes for unplsasant warking conditions on spraying ailes, and there hes long
besn a need tor an effsctive spraying accelemaior which has less of the caustc chamcter of the known accelaraton.
Ina mcent development, accalemtors comprislng amamphous aluminium hydroxida have bean proposad. Thess have
the advaniage ol lowalkafinity and high performance. Typical exampios of accalorators have baen bisnds ol amophous
aluminium hydroxida with gypsum or various watar-soiuble sakts.

Accelaraiors appliod at the nozzie ars In liquid form, This means thed, in the case of aluminium hydroxide, the solid
zccsieraior must be dispersad in watar. This can ba done on alis, bu k Ja much more conveniant I such an accelenstor
can ba supplied in liguid iorm. This has hithario not been posabls with aluminium hydraxdde, disposions of which ans
not storage-stabis for mors than a few daya.

1 has now baan found that a particular combination of aluminium hydroside with encther meterdal not only has
axcaflant stomges stabiily but also Is perticularly affeclive as an accelemtor for spraying cernentitious compostiiona.
There is thersfore providad, according o the pressnt invention, an accelsrating admixture for vse in the spraying of
cemeéntiious corposition, comprising (8) amorphous aluminium hydraxice and/or aluminium hydracysulphats, and (b)
it loast one amine, the conslituens (8) and (b) being componants of a single admbdure.

There ls addilomally provided & method of preparing & siorage-siabis, smomhous aluminium hydroxide and/or
ahuminium hydroxysulphaie-based accalarating admitturs by the dispamion of amorphous akiminlurm hydrodde and/
or aluminium hydroxysulphate In wate: there being addkionaly acked pt lsas! one amine.

In the panticular cicumstances of this Invention, aluminium hyiroxysuiphate I8 clten a befter acceismior than
aluminium hydrcetide and is therelore prefarred, It b poasbis 10 use a mbdurs of aluminium hycrarysuiphais with
aluminium hydradcis and/or aluminium sulphats, but It is preferabla to use o hydraxysu aione. A typical com-

marcially-gvalishle aluminium hydrexysuiphate is "Gacacral” (trade mark) L {ox GmbH, Lucwigshaten/
Fhaln, Gamany). —
The aminea for use in this invantion should be lguld or sclubla I eiip;, A highly prefemed ciass of amines s that

of the alknolamines. The prelamad alkanoiamines are cialkanolamines and trialkanclaminas, more prefambly disth-

anolamine and triethanclaming. Most prefemacd ls g mixiure ol disthanolamina and iristhanoiamine.

In an admixture acconding to the invention, the aluminkum hydraxide and/or Hydraxysulphate i cambinsd with the
alianotaming n the weight ratio of from 1:10 - 1000:1, preferably from 1:10 - 100:1, more preferably from 1:1 - 10:1.
When the preferad mixture o ciothanolamine and Uiethanolamine s used, the reiio of disthanciaming 1o tristh-
anolamine s from 1:1 o 021,

Tha constiuents of the admixture are addad to & spray nozzle aa a prg-mixed blend. The invention thareiom also
provides an accelemting admbeure which ls & mbcture of the aforsmentionsd amorphous aluminium hydnadde andlor
aluminium hydraxysuiphate and amine constiuanl Tha weight mtio of the constituent on cament is from 0.5-10% for
the akumin|um hydroxidatydroxysulphete and from 0.001 to 5%, mars proferably fram 0.001 - 2% or 0.01 - 5% for the
amine.

In an especially preferred embodimant of the invention, tha scesierating admixtura of the Irvention may be com-
binad with certain othar materiale to provide particuiarly outeianding resuls. The invaniion thareiore also provides &
spraying admixture which comprisss 8 combinaticn of an accalarating admixture as hemsinabove definad and an acqus-
oun dispacgion of at jeast ona polymar which comprises pandani carboxyllc moietles. -

The polymera usaful in this aspect of the invenlion are any palymars which baar sulable pencant carbaxylic moi-
otles. TMMbMymhM&andwmmm-mh proupe and complying with the
othar psramelare hereinunder deecribed will work in this invention. Exarmpies inciude polytecrylic) and poly(methacryl
k) aciis and miatures thereof and copolymors of (meth)acrylic ackd with other comonomers. Howsves, prefemrad pol-
ymen are of tha "camb” lype, that ls, polyman comprising a palymer backbone (whose chemical nature Is brelsvent
to the working of the Irvention) with carboxyl group-coniaining molstias pandant tharefrom. The molsties may be up
10 100 uniis long and may comprisa monomar reskiuses of, for example (meth)acrylie acid , maeic acid or fumarie acid,
It In prefarred that the moleties ba complately made up of (methjacrylic acid residues. -

A preferrad backhona e a random adition polymer, one of the monomsre of which comprised, prior to polymer-
zation, more than ane, end prefersbly two, polymarizehie doubls bonds, A preferred monamer with more than ona
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clouble bond Is buladians and a preferred copolymar s a styrene-butadiens copolymer. To such a copolymer {(which
may have pandant and/or in-chain polymaerizable double bonde) carbaxyl group-containing monomers such as acrylic
ackd, methacrylic ackd, matsle acid or fumarie acid may be graft copolymerized. Examples of preferrad copolymers ar
styreng-butadiana copolymarized with acryfic acid and styrenabutadienatmalele (or furnaric) acid terpolymar.

The polymans of this invention have molecutar waights (weight average) In qxcass of 20,000 and are solis & mom
{emperatura, They also have a Emited solubilly In water, baing at best disporsibio (never completely solubls), but they
aie highly soluble in akaline media (such as a fluid cemantitious mix). In the casa of poly{methjacrylic acid and polymars

whizh ars inherently saluble inwater, k s posalbio to prepare such polymers in such a form thal the solubl
is achleved, for @amgle, particulate form. They am added to tha cemantitious mix es an aquecus of lass
e S by walght

Typical mamples of sullable commercial materiais ars thosa gvalisbia under the trada mark “Syrdhamer™ {ax Syn-
thomaer Chemie GmbH, Frankfurl/Main, Germany). An especially sultable sxampile ls "Synthamer” 8523 (a methacrylic
acid-atyrens-butadiena copolymer). Anothar suable commerelal product le "Polyacryl® AD (ax Polygon Chemis AG,
Oltan, Swilzerand)

The agusous dispersion Is added 1o the camentitious compaaktion at the nozzle, elther sapasately from or n &
mixture with the acceleratiing admixtura harainabove daserbed. The proportion of polymer prosant s fram 0.01 1o 3%
by weaight on camant.

Whaen tha spraying admbdure comprises an aqueoua polymer dispersion as horeinahove deacribad, the admixture
must be acid, preferably with § pH gf 8 mesdmum. Thie may be achieved by the addition of an acid, which may be
chosen from any suitabie atrong grpanic or inarganic ackd , which is adided in sufliclant quantity 1o achieve the desired
«at. I ediition, the acid must not react acversaly with any of the components of the camentiiious composltion or tha
sdmidure lo an unacceptsble degree. Reactivity will vary, depénding on the indivicugl acld and The companonts
present, but the selection of a svitable ackl is not a problam for the akilad parson. it is praferred to use & strong mineml
acki, and nitric acid has been found to work paricularly well in most circumstances.

It has bean found that the use of an acquecus polymer dispersion as herainabove defined in conjunction with an
accelerating admixture as hereinabove describad enhances the pariormance of a sprayed csmentitious composition
considerably. (n pasticular, i appsarns o enhance adhseion of the aprayed composition o the substrats in the bmporiam
few minutes afier spraying when ths hardaning of the compastiion la not sufficlently advanced 1o snsure good adhesion.

A preferred spraying admixiure has the foliowing compoaition (dry contents, by weight, the ramainder of the for-
mulation to 100% being water):

aluminium hydrexideMydroxysuiphate | 20%-80% | 7
alkanclamine 0.01%-25% |

polyrner disparsion 0% -20%

acid 1%-20% | o~

A particularly prefermed composition has the composition (diy conlents, by waight, the remaindar of tha fermulation
10 100°% being water)

aluminium hydroxysuiphate | 40% - 80%
triathanclamina 0.01% - 20%
disthanolsmina 0% - 5%
acrylic copolymer dispersion | 10% - 20%
nitric ack 5% - 20%

The compositions and procssses of this fvention are usaful In the spraying of comantitious composition by both
the "wat" and "dry® methods, but they work batier in the "wet" method whers waler Is addad st the mbdng stage prior
to pumping. The invantion tharafors provides a sprayable cementilious composition which comprises an admixture as
hersinabove defined.

The spreyabie compositione according 1o this Invention may aleo comprise any of tha wkis range of other admbe-

tures known to be usaful in spreyrable cementitious compoaltions, used in ant-rocognieed quantitias. One particulary
usaful category of admbxiure s that of the piasticisers and wuperplesticisers; theso can assist in tha achiovamant of &
desirable walericament (W/C) mtio. A further class of useful admixurss are sat retarders. Any of the known typas may
be used, a particulary useiul ciass ol materiala being phosphonic acid-based meleriak, b particular those deseribed
in Unkied States Patant 4,964,917

A particular faaturs of the invantion [s tha axcaliant storage stablity of the admbdures according 10 the invention.

B0
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# aluminium hyriredile andior aluminium hydroxysutphats is disparsad In waiss, the viscoalty rises rapidly 1o & vaive
which rendems the mixiure unyeabls very quicidy (typically LVT Brooldield viscoslty 100,000+ mPas (Spindle No.4 o
1.5 rpm) a few days afiar mixing and complately sclld aftar one weak), in contmat, an admixiure according to the
prasant invaniion slomed at 20°C nernaines usabis ki 8 montha. Thua, il s posslia to prapars admixtures well in advanca
of use and have tham immediatsly mady, thus reducing the nead to mix on alle.

Sprayabls camentiiious compositions which utllize this invention form thick Layors which “set up* quickly and can
be respraysd without any problems. Rebound chamcieriatics are particularly good, &s are bolh strength development
and long term strength. The invention therefore provides the use of a mixture of aluminium hycraxids andir Pydnos-
ysulphaie and st lanat ona amine as an sccelerating admixture for camentiious compositions which are to be aprayed.
The Invantion further provides a method for the spraying of a cementitious campoaltion on to a substrate from a epray
nazzis, whersin tham is exdded o the composition al the nazrla en accelersting admixiure as hersinebove defined,

Tha ovwention: Is further described with refsrence to (he following examplss in which all parts anp axprassad by
waight.

(1) Prepamation of spraying admixiurs The jollowing materials ane blonded undar low shear io form a homogeneous
mixiure:

water b5 parts
aluminium hydrorysuiphate! | 17.9
Iristhanolamine 7.7
diethanolarming 1.55
B5% nitric acld 7.7
aquacus polymar disparsion? 8.15
1. "Coosdeal* L ax Guilinl Charsis

2 "Synhamer’ $5X) @ THb Chentle
(b) Teating of epreying admidure

{0 A spraying concrete mixture la preparad with a W/AC mtio of about 0.45. The mixture Is spraysd on 1o a
substreis through 8 nozzie with a dosing &t the nozzie with the spraying admbxiure of 4.8% by weight on
comont. it ls found that the aprayed concreta goss matt immadiately (signifying immadiata sefting) anc that a
fayer of thicknesa in axcess of 25cm. can quickly be bullt up wih vary fitie rebound. A msasumble strength
develops after only 8 minutes, and after 16 hours the strength (maasured et a number ol differant poinia) is
batween 7 and 18.8 N/mm2.,

() Tha procadum of (1) sbove Is repeated with & dosing of 3.8%. In this cass, tha thicknass readly achlevahle
Is about 20cm. and early strength davalopmant bacomes massurable aftar sbout 20 min, After 18 hours,
strength ls measured and found to ba betwasn 14.7 and 19.6 NATm2,

1. An eccelnmating admixiure for use in the spraying of cemaniilious compositians, comprising (s) amarphous alu-
minium hycroxide andvor aluminium hydraxysulphats, and (b) et lsast ane amine, the constituents (a) and (b) baing
componenis o a single admbdure.

2 Anaccelerating admbdure acearding 1o claim 1, conslsting of a mixture of constituents () and (b).

3. An accelemting admixture according to claim 1 or clalm 2, wherein aluminium hydroxysuiphate is usad and alu-
minlum hydroxdde s excluded.

4. Anacceleraling admixture according to any ona of claims 1 - 3, whereln tha amine is an alianciamine, prefemsbly
adialanolamine or ¥rizikanclamins, more preferably diathanoiamine or triethanclamine, most preferably a mbdure
of digthanciaming and tristhanolamine,

5. Anaccelemting admixturs aceaxding to any one of claims 1 and 3-4, wharein ths admixture ackiitionally comprises
an aqueous dispersion of at loast ane polymar which comprisas pendant carbaylic molatias, prafamably & "comb”-
lype polymer.

B
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8. A spraying admixure with the following composition (ciy conents, by weight, waler o 100%):

aluminlum hydradde/hydroxysulphate | 20% - 80%

akanciamine 0.01% - 26%
polymer dispersion 0% -10%
ackd 1% - 20%

7. The uss of a mixture of aluminium hydroxide andior hydroysulphats end al least ane amine as an accslarating
admbdure for cameantitious compoaltions which ara to be aprayed.

8. A method of proparing a storage-stable, amorphous aluminium hyiredde andior aluminium hytdroxysuiphats-
basad accelerating admbxure by the diaparsion of amorphous aluminium hydadde sndior aluminium ydroaysul-
phata in water, there being addiionaly adced at laast ons aming.

8. A maihod for the gprying of a camentitious composiion an 1o a subsirsie from a apray narzis, wherain thare s
icicied to the compasition at the nazzié an acceleriting admixiure accortding to ary oné of claims 1-6.

10. A sprayable camentiious campoaiion which comprises an admixturs according to any one of cliaims 1-8

Palentanspriche

1. Beschleunigarbeimachung zur Verwendung beim Spritzran von Zomentzusammenseizungen, widassend {a) amor-
phas Aluminiumiwdrcedd undiodar Aluminiumhydroxysuliat und (b) wenigatens ain Amin, wobel dis Beatandckalls
{a) und {b) Bostandhofia einer einzoinen Baimiachung sind.

2. Besachleunigerbeimischung nach Anapruch 1, beetehend aus ainer Mischung dar Bastandialle (a) und (B).

4. Bsechleunigerbsimischung nach Anapruch 1 oder 2, warin Aluminfumhydroxcysulfal varwendsl wird und Alumini-
umhydrxid susgeschiossen ist

4. Beachiounigerbsimiachung nach sinem der Anapriiche 1 bis 3, worin das Amin ain Allenolamin, vorzugswalsa ein
Diakanciamin odar Triallanolamin, bevorzugter Disthanolamin odar Tristhanolamin, und besondem bevorzugl
oina Mischung aua Disthenclemin und Triathenclamin ls1

8. Beschieunigerbeimischung nach einem der Anspriiche 1 und 3 bis 4, worin die Beimiechung zusétztich eine
wilfrigs Cispersion aus wenigatans einam Polymer enthilt, des pandanta Carbonaiurereste audweist und das
vrzugswelse sin kemmartiges Polymer lst.

& Sprittbelmischung mit dor foigenden Zusammensetzung (auf Trockangewicht bazogan und mit Wasaer aut 100%
arganzt).

AluminiumhydroxicV Aluminiumhydroysuliiat 20% bis 80%
Alkanciamin 0,01% bls 25%
Polymardispersion 0% bis 10%
Shyre 1% bis 20%

7. Verwondungeiner Mischung aus Aluminiumhydroxid und/odar Aluminfumitydroysuliat und aus wanigatens sinem
Amin ais Beschlsunigerbeimischung Hir Zemenizusammensetzungsn, die gespritzt werden sollen.

& Verishren zur Herstellung siner lagerstablien Beachisunigerbeimischung auf Basls von amorgham Aluminiumby-
cirendid] uncoder Aluriniurnhydrcayeulfet durch Disparglarung von amorphemn Aluminlumivyd rxid undioder Alumi-
niumiyydroxysulial in Wasssr unter weitersm Zuaatz von wenigstans einem Amin.

9. Varfshren zum Sprizan einer Zementzusammenastzung aul ainen Triger aus einer Spritzdilse, wobel der Zu-
sammensatzung an der Ddse sina Baschieunigarbaimischung nach einam der Anspriche 1 bis B zugasstrt wird.
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14 Sprizzementzusammensetzung, die sine Beimlachung nach einam der Ansprilche 1 bis 6§ enthill.

1. Méiange accdlérateur pour futilieation dans la pulvérisation de compositions cimaemibres, comprenart (a) un by-
ciroxyds caluminium et/ou hydraxyeulfate d'aluminiun amorphes ef (b) au moing une amine, les constituants (a)
ot (b) diant des constiuants d'un seul mélanga.

2 Miiange accédldmteur saion ia revendication 1, constiiué par un médiange dos consthuants (a) et (b).

3. Méiange accdidmtour saion i rgvendication 1 ou la revendication 2, dans {acuel Mhydraxyauiate daluminium est
utiitad ot Mydrosyde daluminium est ey,

4. Milange accdldrstaur salon Pune qualconcue cies revendications 1-3, dans lequs! famine ast une alcanolamine,
de préldrance una dialcandlrmine ou une tiaicanciamine, de préférence encore la didthanciamine ou la tidtha-
notamine, da 1oute préiérance un mélangs de didthanciamine ef ds iriéthanclamine.

8, Miiangs acedidratour saion fune queicongue dee revendications 1 ot 34, dans laqual s mdiange comprend en
plus une diaperaion aquewns d'au moine un polymibre qui comprand des fractions carboxyliques pendantas, da
préidrance un polymére da type "peigne”,

6. Mélangs & pulvériaer eyant la composhtion sulvante (tenaurs en matlbrea siches, sn pokds, sau & 100 %):

Trydroxyda/hydrcaysullsie dhakuminium | 20 %~ 80 %
alcanclamine 0,01 % - 25 %/
dispersion de polymiire 0%-10%
acide 1%-20%

7. Ullllaation d'un mélange dhydraxyde et/ou hydroxysullate d'aluminium et d’'au moing une amine on tant qus md-
langs accdidrateur pour des composhions cimentibres qul dalvent dtre pulvdrisdes.

& Procddé de préparation d'un mélange accéidrateur A base dhyxinouyde d'aluminium etiou hydrostysuliate dalumi-
nium amorphas, stabia au stockage, par la dispension dhycsoxyds daluminium etiou hydroxysuliate daluminkam
amorphes dana de l'eau, on ajoutant en phus au moins une amine.

9. Procidd pour pubsérisar ung composliion cimeniibro sur un substml A parlir dune buse de puvdrsation dans
Iaque] on ajoute A la compoakion, A ta buse. un mélange accéltérataur salon fune quelconque des revendications
18.

10. Composition cimentiére pulvirisable, qul comprand un mélange eelon M'une quelcongue des revendications 1-6.
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L'hrdrolyac classique d'una solutlon- de sulfate d'alnmlnium convenable-
mant dilnée devrail conduire au sel hasique selon 1a résclion :

2AP* & 150 & 11,0 = 2 ANSO)OM) + H,50,.

En rialité, la composition du préeipiié obicnu n'sst pas parfaiiement délinic.
La vitease de I'hydrolyse crpil aves la dilution de la solution el avec la
lempérslure (Denhnm) 9. (Ley).(*9, (Eahlenberg, Davis et Fowler) (*"),
(Bruner) %), (Carrarn ¢l Vespignoni) (). -
A haule température : 334,86 *C el sous 30 alm se produil une hydrolyse

.réversible qui conduirait an sulfale hulque 3 MO, & 8O, 7 1,0 (Beeleznajder

et Eaweeki) (M), -

L'sclion de 1'scide |ullur|qun sur I'sluminiura amalgemd condull aux
phases erislaliisées sujranies (Bamsall el Goodwin) (") : AL,O,, 3 80, 16 H.O:
ALD,, 280,, 11 1,0; 5 ALO,, 650,, 4G H,0; AlLLQ,, BQ,, 8 HO (alumi-
nite) ; AL0,. SO,, 6,78 [0 ; 2 ALQD,, SO,, 3} 11,0 ; 2 ALG,, §0,, 10 H,0;
b ALO,, 350,, 33 1,0 ; 7 AL,0,, 3 50,, 33 n.o ; 11 A\0,, 850,, 66 1,0 ;
13 ALO,. 6 50,, B3 1,0,

Lorsque 1°qn _{ail bopfllic une solulion d'neule chlarhydrique normale cu
dixitme normale en présence d'aluminium, on chtienl un chlorure dans

-

fequel 1 rapport Al/Cl = 1/0.5. §i & calle solution on ajoule du aulfale da

sodium on ohiient Je sulfale basique (Al {OR),).50, (Deuk el Dousr) (™).
Te sel de Wlliamsan 3 AlQ,, 3 S0,. 13 11,0 oblenu & parlir de soude ol

&‘alun, peut y'oblenir égiement (sr aciion du carbonale acide do sodium sur

ie_spifate d'siwmninium (Le Painlre) "ded{ralysqg de ce sel conduit i
sdmellrs 'existence d'un anion complexs donl Ja formute n'a pu ;lro dablie
d'une fagon eerllme ").

] d'alumine sc dimoul dans une solulion aqueuss de sulale

d'avlant plus rapidement qu'il est de préparation plus récente
L'8tude do celic solubilité en fonclion da s concentration, pour diverses fom.
péretures, ' rivEld los composés : ALO,, §0,, 0 1.0 ; ALO,. 2 §0,, 1210

. . €L Al(SO,),, 16 15,0 (Kremaan ol lullinger) ().

D'auires sullales basiqués rignaliy — (Schmalolia) (*4), (Derxelius} (™),
(Bley) () — no sernient que des slades intermédinires de 1'iydralyee, lour
egmponilion dépendant dex ciromilanees de prdparalion.

L'hydrate ALS0,(01),. 7 IO, da demaité 1,703 ot de durelé enmpriie'

enlre 1 el ¥, esl repricenié par l'aluminile (Rursten) C*), la hallile (Dela-
melheric) (), Ia reine lonerde (Werner) (*%), 1'argile native (Rirman) (*9,
lu websidrite (Brooke) (™), (Bsudant) ().

Lu.ddcomporition ménagie de 1'slun d'unmonium par la chaleur fourait

d’sbord du sulfate d’aluminium anhydre ; puis il ¥ a volatilisation dé I'scide

sallurique. Un riglage convenable du chauffsge permel de récupérer flnals-
ment un résidu enlitrement soluble dans 1'cau, consislant princlpalersent en
&ullate basique ALD,, 250, 10 H,O ou AL(S0),(0ID,, 1l H,O (Nargue-

Bl p. Qi [T. TRANBOGEE)

. .
. e T . .
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METHOD OF ACCELERATING SET OF CEMENT e in many opsmtions. It is dealrable that a
BY WASHOVER FLUID CONTAINING method be avallshle to bmpert thizxotropy or rapid geis-
ALEANOLAMINE tion to the cement slury after

fiukfs produces excessive reterdetion of the  cements by over washing s cemsent alurry with & solw-

cnment. s toa of & compatible scoslerstor of h':lninnln

. diethenolaming moncetholamine n sn amoem

BACEGROUND OF THE INVENTION _ﬂummm“nﬂm_‘u_hm
Excemive retardation by huﬁnnpl_uuql nmshmmtbndﬂlghqn

retarded m circulate past the higher well- 2 presting o well in which the sabterreossn formation
bore temperatures present at the bottom of the well  ghout the well may or may not be fractared and & low
remedial cement wherein the ce-  visergity, reterded comens siurry is squeszed toio any

toguther in admixtere.
:ﬂduﬂm"h?;“llwx » In another sapect of thiy invention there Is provided s
eroes within the smmiar cement sheath or the formation  $3%h0d of nccelerating & cement plug In 8 well com
15 nosl-off thens formasion intarvals thet are producing plesad in a sebterranean formation in which & retarded
ahor However, excemive retardation of the 15 o & plug therowithin bn which the Improvemet
cemant et often resuits from downhole cootemization  CoRriser washing over the cement plng with & solution
with the highly mud that may be of & compatible sceelerator bn an amount sofficient to
mers and boraies common to the Muids vied to effect Additionsl advantages include comaternotion of the
m,m of any exoess cement from the 40 S=Heat ast retardation effected by o sits intermixing
Ofstn wxcessive retandation of the czment ingfn  Wixingls sleo reduced by the rapid viscosification of the
perforations or other aremp. Tharisk of camant  “cement shrry upon comtact with the compatible nccel-
uﬁ-whulbhb,m uﬂum i
to or and 43 PREFERRED
muﬂhauﬂq—umm %
period that is commaon to achieve

placement. CHEMICAL DICTIONARY, Grant, Editor, Fourth

The axme ia troe when placiag cement in the form of ~ Edition, Mogrsw HI Book ., New York,
plags In the wellbore. This may be for plogging back 55 1969, As shown thareln, even the lougest chalo trietha.
the well, forming pack-off or seal-off berween nolaming s a coloriem called triirydroxy trictiyl-
tiom snd whipstock o kick-off operations. Cement  amine which boils st 277 degrees Fahrenbeit ot 190
pings oftzn fill to set within an allowable tims span due mercury presmure. |t i solubls in water and

milanetan
to downbols commingliag (contambmution) with s commonly msed 23 & wap bess, ol emnlifier and
strongly retarding drilfing fluids. Commingling resolts 60 resgent for antimony amd tin in pharoreoevtion] formn-
hmumumwmnomnimm:hﬁumd—u
is destrable that sa accelarator be enrployed o minimisy  suppller, such as duPont, and does not require extendad
ar climinzte the st netarding effects and potential for  deseription herein,

commingling.

Further, cement ofien becomes diluted with drilling €1 ployed in & proportion or concentration In the rangs of
moud or other downholo flulkds dus 1o gravitational es-  about 0.1 to 100% by volume as an overwssh or spot-
change. Thizotropic or fist geliing coments aro ganer-  ting fluid. The slug sise of the compatihle accelerator
ally scknowledged to reduce this phenomeaa, bot oper-  may bein the sume ratio with respeot to the cement plug

8Y



3 4,976,316 ' 4
size. Most prefersbly, while the concentration way vary TABLE I
mimrw mm#m Racnlo (overwah) -y Commants
ove ]
tive and will result in & sotting of cement slorry in enly : :‘“_ —H;-—
shout 24 hours whea otherwiss it would takee from two 3 2 299 Trimhanciamise s ey
to nine days for the retarded cement 10 sot. TI% Froh Wetw -

Other spplications in which this is useful ip sbout the ] H’zm .
zmimnw":w “mmmm 81 :.-#
unm'uwmmmmum o
et e BN "=

coment lako
tho fracteres or perforstions. Furtber, such ssversly L. Hoafe ng
mm_mh_u_uhdndhw-hd“
over with s solution contsining the compatible soceler- EXAMPLE I

mtor. The differential preavore from the well oot lato the
formatian will probably carry the Hqoid that is em- The same cement was made 3 employed sbove sod
ployed es the overwask solution containing the compat-  Sered under the ssme condltions

ible accalerator such s the trlethasnlavinn, disthpnol- 50 TARLE I
mmine or monosthenolymine to the cement plug. Nor- Soownariees the meeity
mally such presgure {s In the range of 200-300 pounds gy, e
per square foch (pel) grester in the well then it is in tha F Mosfovawsh) @MHn Ho Commes
formation so it tends ta effect flushing of the overwssh 21  Fouh uses Not Sat 4 Camtrol
solution aatkining the compatible accelarator tuough 44 33 20% TBA
the cement. - mm‘- 1™ 08
In mother operation, the sohition costaining the
acoclerator may be spotted abead of n coment o be 14 smima T b M
placed in a well and the cement then spoited within the 95% Frash Waser 1313 1058
columm and/oc & spot of liqeld containing the trieths- 30 3 '::mmmm
nolamine, diethannleming or monoathanclsmine i posi- o
tionad ahove the cement in the well. 14 ﬁm"" - e
A wmrbxctsnt may be employed in 3 amall concentra- Wi Gl (FWOW)
tion of about 0.1-] percent or 1o, If destred, to decresse 37 10w T W nlid n
the interfacial terxion snd help efiect the overwash flow 33 0% S Water 194 2148

through the cetsnt slarry. .
Tricthanolemine, disthenclamine or moncethannl- .. .
mzine at 0.1-1009% is effective for the purposs of this Fm:mnﬂhmﬁnhm
invention, Prefezahly, s concentration of the computible  80biaves the ohjects delinmxted herelnhefire. More ape-
scoslerstor comprising the tristhanolamine, disthenel. 40 cifically, it provids an scoelerator that can be employed
amine or monocthasolamine i o the raage ofabout 3% oyt Lanis (10 964 of 8 reried coment regandis of
1o 106 by volums of the cement. whuelﬁu,dubwku:ummh.
The compatible sctelerntor hes the propesty of aocel- Mm:'.:m m-w with &
erating the set of the cement and imparting rapid vis- Althongh tha fw Sribed

. . cartain degree of particularity, It is undarstood that the
caosification or gelation of ths cement to minimire gravi- “ disclosure is made only by way of example and

apemtions, forming

ing a1 the top of linars; for exemple, for whipstock ping What i claimed ix:

operations. Repid strength development and immobil- I.An':thdofu:lhulnllmmmm
zation of the cement after placement is critical to sme- raneen formatiom for producing a desired hydrocarbo-

omm in most cementing operations. nacennos fuid therefrom which inchudes the of
The following sssmples Dostrate labormtory experl- 3y m.pﬁumm:ﬁm
ments perfirmed to sinulate Seld conditions and show one of open perfortions, volds behind the cesing
clfectiveness of tricthanolamine, os (he compatible ac- and In the formation and sy open arma of the well-
wadhing over the cemm an overwnah compris-
EXAMPLE I @  inga solution of s compatible scoelermioe selected

yed from the i of &
with 1% Buid loss additive In the form of » hydroxy m%mmmuﬁl:'hm
tration sufficient to sffect acceleration of the set of
the cement slurty compared to the set of the eo-
waier, giving ¢ cement with o density of 159 pounds 68 ment alurry withont the compatible sccelerator.
per galion. Table I hercinafter Mostrates the compres- 2. The method of clatm 1 wherein said compadhie
sive strength under curing condition of  sccelerator s present in a concentration of sbout 0.1
190 degrees Fahrephelt and atmospheric pressore. percent (%) w 1005 by volome of overwash finkd.

|

|
i
!
5§
iy
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3. The method of claim 3 whereln mid compatible b pomped into the well end allowed to set sbost top of

aocolorator i trigthemolaming mid Uner, improvement cosrprising:

* & In s method of sctting a cement plug in & well wesking over said coment with a solntion of & com-
completed in & subterrsnem formation which a retarded patible accelerator selected from the group consist-
cexaent is pompedt ine the well md allowed to st to 3 ing of triethanniamine, diethenolaming and mone-
form a piug therewithin, the improvement comprisiag: ethannlamnine in a concentration suf¥icient to effect

washing over set cement with an overwash comprls- acceleration of the et of sid cement.
ing solntion of & compatible scoslerator selected & In the method of clxim 7 wherein ssid compatible
hnlmnﬂlh.ol‘ﬂh_hu_il-he.dhh- sccelerator i triethenolamine,

ton sufficlent 10 afféct acoeleration of the set of  top of Uners within the well in which a retarded comemt
mid cement is pumped into the well and allowed to st about top of

B The method of clabn 4 wherein said comparible  enid lner, comprising:
accelerators present & councentration of abour 0.1 w wathing over said cement with & solution of 2 com-

100% by volums of the overwash Bokd. 1 putihle sccalerator selected from the groop consist.
& In the method of claim § whenein said compatible Ing of tristhanclamine, diethanplamine and mono-

scoeterstor is triethanolamine, ethmiolaming in a concemration sufficlent to effect
7. In a method of acceleruting the set of coment at the accaleration of the set of sald cement.

top of Inars within the well tn which s retarded cement L LA .
n
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 4,976,316
DATED : 12-11-9%0

INVENTOR(S) : Robert B. Carpenter and William N. Wilson

it Is cortifisd that smor appears In the above—identifled paient and that said Laetters Patant
Is hereby correctad as shown below:

ERIA AR J 5 I el

Please cancel claim 9 and suﬁﬁtitute therefor claim
5. (Columm 6, line 10)

5. In a method of setting a cement plug in a well
completed in a subterranean formation in which & retarded
cement is pumped into the well and allowed to set to form
a plug therewithin:
the improvement comprising:

injecting a compatible accelerator selected from the group
consisting of triethanolamine, diethanolamine and
monoetheanolamine in a concentration sufficient to effect
acceleration of the set of spaid cement in an area adjacent
vhere the cement is to be placed, followed by said cement

to effect in situ mixing with said cement and acceleration of
the get of said cement.

Signed and Sealed this
Thirteenth Day of October, 1993
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x la shout 12 to 1.62;

y §s ahoot 0.595 10 O.87; and

& ia sbout 0.06 10 0.19

with the proviso that the sum of x+2y-+2 ki 3. The
uminum sulfate 20~

&= aquscus overbssified polyslominum slute
ihﬁnduﬂmdmuqmdmzmﬁ
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1 . 2
AQUEOUS PHOSFHATE-STANILIZED - Wherein -
POLYALUMINUM SULFATE SOLUTIONS AND 1 Is aboit 1.2 to 1.6 .
FREPARATION THEREOF . yisabout 0.955 o 087 and
. . 5 zlssbout 0.06 :‘2.::' ysrid
.DESCRIPTION : with the proviso that the sam 14-2y+2

N of the Tavent ) - .-nlg.q?otsnlwoplln.lﬂ-ﬂlllylhml.lbl?

‘The invention relatesto phosphate-stabilized agueows . pogorred mlntions are sbont 1.6 to 1.8 moler and
solutions of polyaluminum suifste, wsefvl for water o poperybly have wherein
uununmwmbr_mn‘rm "z isabout 1.3 to 1.34;

2. Background of the Invention . * vy i» sbont 0.76 10 0.8; and
Schmatolle in German Pat. No. 372,246, issued Mar. 2 a abont 0.10 10 014
26, 1923, teaches thist AKOH)SO4 aqueoan sclutions (8 oish the' praviso that the sum x4-2y+3 is 3.
to 10 welght percent AlzOn) are onstable to precipita- 15 In ong sspect of the prasent invention, the aqueous
ticn but that addition of 0.266 to 0.333 weight perceat  phonbite-stabilized polyslishinum mifkte solutions are
H)POy avolds formation of precipitates. Clrk et al. It pregured by reacting Alz02.0H20 (alunsioum hydrate),
Brithh Pat. No. 445,711, lssued Apr. 16, 1936, disclose  ghgrain it it least shout 3 with phosphoric acld, in »
that lo 35-30% bmic aluminum solfae solutions con- i of abbmt 3 to 10 moles of HyPOy per mole of Al-
taining 90 grams per Jiter of alumina, addition of phos- 35 ;05.0H;0, thereby fomming ANH:POWIHZO. The
phoric acid hinders the precipitation of insoluble basic ‘product is then mized with an squeoss
sulfates. However, the ttmperatures of 70° C. 0 80° € polynlnminum sulfate solution to form the desired aque-
employed by Clark et al limit the phosphate concentre- g3 phosphate-stabilized polyaluminam selfase solution.
tion w & low value Murata In Japanese Pa No. Agquecos polyslominom sulfte solutioas, seitable for
7440792, pubtished Nov. 3, 1974, discloscs 2 10% basic 33 frestment with AIH;POW)0H0 to form the compo-
and 1wuhm ﬂmuAhO)G.::n:nPll N m‘z’sga' ’ duh'he'un;ple.l::ﬂ w'ft-d
t percent t. Nas. processes. Fpr PrOCESS CAD an
isrwed Oct. 21, 1976 and 2 612 504 issned Oct. 21, 1976 reaction of alumbuvm sulfate solition with ground cal-
disclose basic phosphate and suilfate-containing shimi-  clum carbomate Followed by filtration ta separate the
owo chioride solutioms. . . mpéﬁpinﬁlimm!mﬁ- reparing the polysivani
. térmptive processes for preparing i«
_ SUMMARY OF THE INVENTION | e, mointioms Incindc btlng the pize ormal
Tn accordence with the. presect invention aquecus  alum solution with freshly precipitated aluminum hy-
mlations of the following phosphate atabilized  drozide snd also dlssolving saturst minerals soch as
polyshuminum mifite compositions, useful as cosgn- 13 ahmite AlXOHMSOLTHIO.

iants In water treatment, have the formuls: .\ Ahermatively, the aqueous  phosphats-stabilined
’ polyalumioum solfste splution may be prepared by

AL{OH) S0, (H1POu)y . acting an qn:“ul wm-m‘:;aw

polysluminum suifate phosphate solution with & aque-

wherels 40 ous alum solution. The basicity of a phosphate stabiltsed

x 1 shout 1.2 to 1.62; i polyaluminam sulfate solution is deflned ss (100s/3).

y Is aboat 0,395 to 0.37%; and .- An overbasified sclution is a solution baving & higher

2 Is about 0.06 to 0.19 ] , basicity the basicity desired in the prodoet.

whhhmvhdntﬂnmof:+2j+i‘b ). Prefers- The intermestiate basicity (35-43%) aqueous

bly the agueons solntions are phosphate-stabilived 49 palyaliminum sulfste solntion may be pro-

polyalusinum slfate shout 1.2 to 2.7 molsr. duced directly from phosphate containing alum solution

The aqueons phospliste-stabilizad polyaluminum wul-  and CaCO;. Alternatively, a0 aqueaus phosphate-stebil-
fatr solutions are prepered by rescng’ AljOrsH0 jwed overbasic polysluminum suiface sclviion can be
(slomioum hydrate) whereln » ks at loast about 3 with wm-umwmu-mm
phosphoric scid, in & ratio of about 3 10 10 moles of 50 hydrate raw material lo produce the desired product. In
HyPQy per mole of AhOxnH0, thereby forming  apite of economies of scalz the latter routs Is Indostrially
AlFHPON-0'HIQ. The reation produet s then mised  profersbia both kn terms of required oet realizstions, and
with an aqaeons polyalumioum sulfate solution o form of fixad capital requiremsents. .
the desired aqueous phosphate-stabilizid polyaluminun Prefershly such solutions are geotly hested! to & tem-
sulfate wolution. Alternatively, the prodict solutions 53 perature between abowt 30° C and 70° C and then
can be prepared by rescting sn aqueous overbasified  cooled or they are aged at room temperature for at leat
polyaluminum sulfate phosphate solution with iqueowa  one day aed preforably from about 2 days to 10 days.
aluminwn suliate (slum) salution. The product solutions The physicl stability of the aqueous phosphare-
mhdﬁuﬂ'ﬁqmm“-wm sakilizad polyaluminum sulfate salutions is & fonction

waler treateneitt. & nfgoluqunhﬁy.phqphn:'hvd.lﬂm?m
very high concentrations of alumrizum, solutions are
DBTAL_I..BJ?IDBSG.IPC.;HNON OF THE ﬁnbhhﬁhmm-mmuuwm

siabiility-can also suffer, possibly canwed by incressed

Generally speaking, the sgiseous phosphiate stabilized  hydrolysis of aluminum complexes. Tt was surprisingly

polyaluminum sulface soitiions of this invention com- &8 fouid thet aging does not decresse ytabllity of aqueows

prist solutions of & compchition’ havipg the formula: ©  phosplise-siatilizéd polyntominum sulfate solutions. A

: Thew fréahly prepared sclution s as stable s  solution when
AlOHIASOOMIPQY; © """ ¢ held at 40° C. for 7 duys. .
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The stable aqueous phosphate-stehilived polyaluml  cessed. The weight of the resction mizture was ad-
npm solfate solulion, conteining sa equivalent of- 10 Jnedm‘ﬂmbylddiﬂonaflmllmd'
weight pareant ALO), of the present inventioa can be Eiunmmmnhmwlw
:ﬂnﬂhdmumwhmnnmm . tration, ylelding 280 grams of clear sguecus phos-

The solutiens of the presenst inveation can be:uwed a5 msmrﬂmmuﬂur
waler coagulant and as & mualcipal wasetva- 1029% ALOj, 1258% 504, 205%. POg by woight
phosphate-stabitteed

ter coagalant. The solutions of the invention o a
be applied to de-watering wastewater  TOrponding 53% phospl
::hd-uhlw_dn:m i o 1 mhm-ﬂhuyﬁ.w .

presest Invention remaia sable with tize and af bigh AUTHL RGOt PORI .
levela. . . The wrodiie was | ated ' ’

mdlhibft_ed-ﬂnnarﬂ:epm-nbnm_ﬂm container st 60° C. for ans hour.

chioride solutioms, both in storage, use and in manofec- nmmwum
ture. Fhosphate-Stabllired Folyslamisnm Solfate Prodoot -
Mol for mol, the basic . Solntion

polyslomingm suifate solution is a far better conguiant

poly Reduced & reqsl of 30% s 3 -m@:lgnﬁh;ﬂnmm
commoupleos. In some nstural waters reductions of  Lrog vt 2 stove was evaluared by (a) & dymsmic test
30% bave been experienced. This qumns, umong other involving pamping and hasdling'designed to sinialsie
things, rediaced vohunes of alumisum derived sludges in operations lksly to be ancomtered s commercial
m_m"m. i plants. stabilized Baslc polyalomi- 4 TS0SPOTMtion and use, and (%) & spenislly desigued
mulﬂnl'llluﬂnl_hl clasely oocaparable in i effec-  FoSPOSeE 10 A secding test described belaw.

ﬂ_ﬁ polyaluminum chloride solation. A 43% .. [1.A. Physical Stability Test Bused on Seedbng

muMmammw 30 tion to sceding by & specific crystalin besle abminmn
walers cam reverms the clarification function. Aqueom  Walfate which was found to be characteriatic af the solid
ton dofa ot efley thi e i dﬁﬁd—?:su)'x-uuuf;:
’ rimgs >
EXAMFLE 1 © % don 5 AOLESOLIHO with & well-definad 3-my

cally sisble aquecns pbosphate-stebllized high budicity polyslumingin sulfste to the 40 hydrete, & compound
polyslnminum sulfete solution, a9 well as the prepars-  chamacterived by Bassett and Goodwin (J. Chein. -Soc.
hhﬂmdhﬁuﬂ-uﬁwhﬁmynﬂ-m lm.mcm!).'rh_qwuthuﬂ“nd-

AM 20 ml of the agueous phosphete-
L Preparstion of Swble stabiltgnd lomd sulfate ;

tion below: 0 foto the

silfits solviion and the ampule sealed with o tighgfitting
AORROdnes + 081 O + 011 HzPOy rubber closore (or flameseaicd). Tha seed was dispersed
— throughout the sample by mmmal shaking and an Ialital

mmm"+lllmaﬁ°+“lml turbidity messured by & slisble instrument, eg. the -

-ﬁh--tl-)h - ss Hach Model 2100A nepheiometer. The smpule S

AhOy with 2.7% baaicity, and 4.5 grams of

Warlag Mender. The mlsture was stirred o & slow 60 O naore frequently for samples obvicunly destebilistng
speed uniil s much s pomible of the slum had dis- — mphdly.

solved. The degres of agitation was then increased to The above test was used Jor the evaluation of variom
sesr maxioom Ievel and 54.8 grams of powdered cal- Rqueons polyaleminen sulfate so-
clum carboaste (392% CaCOj) added a litle st a time lutions, of which wers prepared

over & period of sbomt 19 minutes. After all the CaCOy 45 tum and othens from comuercial alem. The former
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readings compared with comparshle reagent: ecunizr-
pert compositions with vigally identical turbidities.
mFdedlwmmdmlud L |
reagent turbidity duta, .

Table | below presents the ased rqdnndlhhh-
tuined for the aqueoos phosphate-stabilized pulyllllml-
pom mlfate solution prepared as in 1 above, * .

TABLE I L, o
Tprbighy, FTU
Incrememia)
m,‘
Memwed
Valne hrld- 135
Semple bafore seollag 10 -—
Saeple imemaciiaialy afier sanding M an
Sumple | duy after axdlng 18 - a1
Sempis } days after nsading 42 [T ]
Smmpla & duys aller smding i 10
Sample 10 days after seding w W'~
Sacoply 14 dayx eficr swefing © a4 B ¥ )
Sample 16 duys siter seeding % . FT. 0
Sample 20 duys sfter seegling [¥] 8
Sample 30 deys after sewding (%) 1
“Passsxis txchidhy min »
Thete dat indicated » very slow response io seeding

and theralyy confirmed thr-ml of 2 dynamic stabflity
tent mentioned abave which indicaicd & high degree of
phynical stability for. aguecus phphmnhhul »
polyaluminum suifste dolutions of this mpdl.lm.

IN1. Preparation of Other Polyaluminum Sulfate-
Compuitions from Aqueous Phosphate-Stabilized
High Basicity Polyalominum Sulfate Solutions By

6
the physical stability. The effect of AlzO; concertratios
IHMAIMOMMMIMI!T’HI

ﬁ‘hpmmmnl llllm Equor -lulniq L.26% ALy
wns iinéd Wwith wh' equal

.Aqueous phosphate-sabilizad pnlynlnnhum sulfsne
solution from 1.-wes blended with' varions proportions

o the vigorowsly stirred alum miotion in all ceses.

, - TABLE 3

Bed " °. * L . 3 o4 3 L]
T

phutlegabiisnd 1000 W00 IO 1000 RO HOO
polystomiess -

oy from L

Parts by weight -

dnedalom - I728 184 1112 I B4 M
% Bty - oy M0 N 40 €35 a0
% AlYO) 4 4® ™ 1 138
% POy (on 10

welght pucest

AlyOy basls) Ld 14 1Y M4 1M 18

IV, Physical Stability and =,
PAS Conipmiticas Formulated by Blending

IV-A Physical Stability
Data covering the response 10 seeding by the test

unililldlbninl]—A'mmﬂhTﬂ:l:d-hehw

TABLE 4 £

m RESPONSE OF AQUEOUS FROSFHATE-STABILIZED

SULFATE ALUM
—_— Tebidy P
: 1 F] 4 ) 4
Bed ° A B A B A B ADB A B A B
immafielysfier 14 00 12 G0 36 00 33 00 33 04 34 QO
qud.luulh 47 1350 1062184512 15 D& 1
Sdaysaherading 57 13 61 30 12 18 02 49 L% ST LI 47
Shmatomniey 62 28 10 1R 17 41 L) S0 102 O L4 30
Tdeysalicvasmiing A8 34 7.3 43 66 10 40 17 108 74 L0 44
A - Mrsaured veinn of ntisiay.
B - bumrasn] weridity lndwced by wweding.
- Rescling with Alum '
A.Illnl;h the aguecus  phosphate-stabllized 30
palyalominum sulfsts solution product prepared as de-
acribed in I above exhibits adequate physical asbility, TABLE 3§

its performance =3 & coagulant not ificant
bentey than ordingry slum., lhwev::mhqﬁphu,-

- COAQGUEATION FERFORMANCE OF AQUEOUS
MIOSMHATE-STABILIZED POLYALUMINUM SULPATE

phate.sabilized pofyshuminam miite cas resdiny oo 55 —_SOLIMOVALIN NLpGS DesaER N TABIS)

blended with ordbnary alum (which can be considered
43 2e70 or low baslcity ‘polyaluminum sulfate) to form
agueous phoaphaie-stabllired polyaluminum  sulfate
compositions of lower basicity and higher performance.

* The first series of aquecus ﬁluphau-mhludu
polyslumisem sulfate solution campositions thuy. pre-
pared were made by blending the aquecus phosphate-
stabllized polysluminam salfate solution of 1.-with alum
liquor (1.26% Al:onudwmraol‘umammm
from about 6 to 8% Al;0; and 32 1o 43% basic. The &
water wat Included to hold down the AhO) concentrs-
tion and help aifyet the resulting reduced . phos
phate/aluminum rstlo of the blends, which,could sffect

4

WAT 'I'EHFEI.ATUII'H'
Residost Turbidy:
Niend = Frepared [} 1 B 12 1 1
Sleisd Aged 1 Day
n Roum Teop 0 L& ] m e [ ]
Hieod Hem Trested”
W C/1 Hr. Afer
Agisg ! Doy m

Teamp: Th 74 &8 N1 7

IL,WAYER TEMPESATURE )I'F;

Blend na Propared - ~-.*11% 103 (1} 1L 115 1iD
Blend Aged 1 Day
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', TABLE Jcontioved .. .’ . TABLE § .
COACR/LATION PEAFORMANCE OF AQUEDLS T, DOSADE REQUIREMENT DATA « AQUUOUS
PHOSPHATE-STABILIZED FOLYALUMINUM SULFATE PHOSPHATEATARILIZED FOLYALUMINUM
Al 18ED 1N 3 SULFATE SOLUTION/ALUM BLEND #) DESCRIBED
Bed 1 1 1" 4« 35 ¢ 9.7 "IN TABLE 1.
mfconTemy . 08 L3 &1 W 81 .42 Prmgs (174 Alea . :
ead Heas Trested Bayubwalant) . &8 130 ms 40
& CAHLADY © . . Raskdon] Tortidiy
Aghg | Day gt Hiemd 3 a1 as as
BomTemp’ .- - 90. 84 84 73 72 - 26 1 Alun (sefracs) w1 13 o
Al (reforsess) 19 . . . *
These dats show a gencrally greater response 10 gand- EXAMFLE 2

Ing than thes shown by the parent squeous phosphate- This example shows the preparation of & recond se-
Whﬁpﬂwhﬁnﬁnhduﬁ'uhp"’ ries of blands fram & more kighly phosphated high be-
sicity polyaluminom sulfate snd alum for the purpose of

IV-B Coagulation Performance s salixte compositions while at the mme tine provid-
The cosgulstion performence of variows squeous ., Ing some cxtra phosphate to enhance the physioal stahil-
polyalnminom sulfste solution ™ ity of the remlting biends. Note that in Example 1.the
:ﬂhmcﬂnﬂbﬂmmdm& reduced POy/Al ratio in the blends led to a reduction in
tants: i

pirysical eiability.

{») a sslucted shagle dass camparison with alum and ,
Japaness polyaiuminmn chiorida as reference standards, L Prepsrution of More Highly Phosphated
_uﬁgmdummroununﬂ” FPolyslumisam Scifate for Use as & Risading
water synthesized from tap water and hydranlieally Compoaent
fractionsted colloldal clxy. Tha test is based on & widcly The aquesas phosphate-atabifized basic polyalomi-
ased “jar test™ cimilar to the procedure described in  yum sulfite sohition composition in this example was
ASTM D 2035.A sumple of ifie turbld water i trested 39 peepared by the simple eddition of the sppropriite
with s messgred dose of the coagulant being tested, the  amoont of phosphoric soid to the palyalomisom suifite

|

water is stiryad rupidly, then slowly for spacifiad time mmm:—ﬂnhmwﬂﬂ .

MI;&WEMMM“A equation:
dq'u' dlg‘ﬁ:huhnp:iﬁd?-‘hd.::‘hﬁd-ﬂ ANOHN 3950043 POJg. 11 +003

degree of tarbldity removal (6.5. 90%) compared with ® 0 4m A130, 3119 Busieiry, 305% PO

alun, deterained fromn ‘dossge curven relating residual
Harsdrome on:;uu-?mu:mu::ﬂmm
Tho sifgle 'doss performunce data presented in
mamummﬂme Sulfiste by Blending with Alem

ing from trestmwent of ' synthetic turbid water (initis) 4> The pquoous phosphate atebilizd polyalumimm sul-

conpulin samokig AlsGs eqilent 1 €3 pym of e sointion prepared e 1 sbove W biemded i
pm variovs of 1:1 (weight mtin) -

alom: (Al (S00). 14H0), &t weter temperatures of 20" hmmmim 2 du o nlu':

Cud3C compositions are shown In Takle 7.

It was olmerved that the coaglation propartice of the ¥ " Porioms thes prodoced b Take 7.
blencs soon after preparation were poorer than ea- TABLE 7 i
pected from previous daa for compositions of thess  Bles 112 314 3 4
basicities. Thia was cenfirmed by the significently im-  Furm by waight .
Mmmmu‘pdu”mﬂ 1000 oS 1000 L0M MNOD KOO
hlends for a singis day at ambiept tomperaturcs, & prov- :_":'." . .
anted in Tabje 3. The cne-day okl biends were then hagt ._,.._"" 100 145 13-4l B ua
treated at 607 C. for | hour, resuliing in the forther o Basioiny 3 M0 4 @0 @3 430
huproved cougulition performance values abown o % AD; &N B LIt TR 8 LW
Tublo 5. o T TOvio N .

AlgGn bal) 1M 19 LI 1D -2 AR

ity 10 F.T.U, initial pi 8.0. Tha data indicate that a The phasphate levels with respect tn contiined alu-
taybidily removal of 90% (cesiunl] torbidity=1.0) re-  minmm are significanily. higher in this serien of .blands
quired 22.9 poen of ordinary elum and 17.0 ppm (ex- ¢3 compared with those of Example 1. Each of the blends
prested as equivalent alum) of Blend J, corresponiding ~ were apliz into twa portioos sa that the affect of aging at
to & 23% reduction in coagulami requiremen) coonpared..  room iemperatore and héat treatment on thidr conguls-
to alum. . tion properties coiild be evajuated. -

Qs
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III. Bvaltstion of Phisicai Subility aod Coagulaiion
l'erl'cmm

10
II-B Coaguiation Performence
.The coagulation properties of the blends were evaln-

Theblnhmhnlnledbytheupmedum ated by the test procedures outlined in Example 1.

cotlnedtIn Examplit. - -
ILi-A Physical Stability

The single dose performance data are presented in
lels! The data represent the residual turbidity resalt-
ing from treatment of & synthetic torbid water (iniial

Data covering the response 10 seéding are preseated  tucbidity 21 F.T.U., pH 8.0) with the quanthty of coagn-

in Table 8 below:
TABLE 8

RESPONSE OF AQUEOUS FHOSFHATE-
STABILITED BASIC FOLYALUMINUM GULFATE
——SOLVMON/ALUMNLENDS

Yurbidhy (F.T.U)
I 2 p ]

Mend - A B A B A
bemsedinely afer 34 14 00 1s 00
meediog -

1 day sfter maling 19 as 40 s W

4 duyn aftor aredding [ ¥ ] al 4 8 v [ )

& 10 43 01

7 days after samding 43 oy

Mwmmmnwmmu“dﬂmn
water temperatares of 20° C. and 3° C

Aa for the bleads of Example 1, the effect of equili-
bration, as by storage at room temperaitoe or as accal-
eraied by hest treatment, are stuted in Table 9.

The dosags requirements are presented in Table 10
3 snd were obesined on & synthetio turbid water with
hilnlmbuhysFTU. initial pH 7.0

TABLE 10

lmlﬂ' OF AQUEOUS
04 20 PHOIFHMATE-STABILIZED POLYALUMINUK SULFATE

SOLUTION/ALUM BLEND #) DESCRIBED

IN TABLE 7.
Domgs (PPM Alem
] e 1] E
25 Residual Terbidityr
Blexd J 7 [ 4 a4 [ 2]
Alnm (refarence) 13 Lo a? o3
Jopsmese Fohnimor
lrum .
{refisrenca) 1.2 L) [ 1] 013

Biand A B A B3 A B
Iminedlately ahter 4 00 14 00 15
meiiag

1 duy afier sceding 41 a7 42 04 M Q2
4 duys oftr mmding 4 11 1w 12 0 o4
7 duys altar meting 46 12 48 10 a0

A - Mesmwred wine of owbliy. .
g-h—g'!.n-.qhu—m-l‘

TABLE 9

QODAGULATION MIRPORMANCE OF AQUBOUS
PHOAPHATE-STABILIZED BASIC POLYALUMINUM
UIJI.IE‘ATB SOLUTION/ALLM BLENDS DESCRIBED

INTARLRY
Blond 1 2 ) 4 3 [
LW, TEM| [+
Residuel Turhidity:
Biend np Progured L LE %O 0 BS 0
Hand Aged 1 Dy A
ot Rooes Temp. W 0 M R T 14
Hosd Fest Trented !
& C/1Nr. Aber
Aging 1 Dey 2t
Roons Teorp 70 &4 4B &3 a0 18
Alpm " .

Temp &5 82 M4 12 12 14
Alem (refivence) T 9 -

llm;tﬁmMMdWI

meudlnh:luunﬂawelthrupnmmmm

The data jodicate that n torbidity mvi of 90%

nnlmrbduy-ﬂ.!):qﬂndﬂnmdm
llulnudl!.ﬂm(upu-du alum) of

amdh;masssmum

33 requirement compared to slum

BXAMPLE 3
Thhnlmphinutm-thplq-nhd'm_ua.

‘u_lnl.h performance  aquecus  phosphate-stabilixed
* polyaluminmn smifate/chiovids solutions by blending a
aluminum chioride

‘The squeons phosphate-stabllixed polyaluminum sml-
ﬁnduﬂmuﬂwhmw
mwwmmnmmhmum
m described In Example 1 under |, numely o 539 basic
polynluminom sulfpte contining 10.29% Al;O3 and
203% PO.

sy Two polysluminum sulfate/chloride compositions

were prepared by blending the agueons phosphate-
stabilized polyaluminum sulfste solution with the sp-
propriate quantities of an agueous solution of AICT;
contrining 4.209% A1L;Oybascly zero. The aqueoms

ss phosphute-stabilized polynlumioum slfste solution was

added dropwise to the stirred ACY) salution in both
cases.

Blend 1—339% Basic
Im.ﬂpﬂubywulhld‘qmw
polyaluminum salfito sol
IMTmbywahlnd’Alﬂ;ﬂ:ﬂlil
composition:

oproduct of the empirical

tince the physical stehility of the aqueous phosphate- g3 ANOH) 09T (S0l ay(H2POdnay -

stabilized basic polyatuminum sulfats solution compo-

nent of the previous ezample was confimed by the  comtaining 6.91% ALzOy, 5.60% SO, 4.87% CI, 0.91%
independent dynsmic test method described eariler. PO
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u [ F———
arpcturally and the, resul
Blend 2—45% Basic coagalition propertics. ~ _
l@.ﬂmby wel;htoflqmplwhm-chﬂlud We claim: an
solution 1. An agueoyschioride-fres, phosphate-stabilized
416 parta b! Wlllﬁl of AICly solution yielding 8 3 polyaluminum sulfite solution, wieful as & coagulans in
product of the empirical composition: -nurmmnl.hmm:hmuh.
ANOHY;, 3500438000530 FOO0m ANOH XS0 {HPOY:

'mw..umm;.msso-.msa.tm 10 wherein
z is abont 1.2 to 1.62;

'nm“;nmwmmwm.m 2 s sbant 0.06 1 015, .

with the proviso that the sum of x+2y+z s 3.
The seed response test on Blesds land 2led to the g 2 The golution as set forth in claim 1 whereln the
unexpecied observation that the seed sctually dimmive ™ poigtion is sboat 1.2 1o 2.7 molar.
in these solutions showing the stability of these blends. 3. The solution #s set forth in claim 1 wherels x i
In contras, tl-;'lgeh;u; mmvo-l_lonmw:ﬂded sbout 1.3 to 1.34,
very srongly , demonstrating the strong 4, The salution e set forth In chim 1 wherein y i
stabilizing effect of phosphate on mized sulfute/chlc- 30 sbour 0.7 o 0.0, y

ride systenma.
The seed response daza are presented in tho Table 11 o R‘:;“;“m“.'“m"d"“"‘“"'
below: & The solution ms set forth in claim 1 with & tarbidlty
TABLE 11 after seeding of less than about 3 Formaxin mrbidhty

I#!!I!! 15 units for over at losst seven days
7. The solution & &ct forth in clxim 1 having s compo-

Bimd1 Bandi c-.-u- sltion of the formuls

Befors mailisg s 15 13 :
Inocilawly sérer sceding 40 [ 23 AKOH)| 31.34(3000 7008 H2MO0 1 a1
| dery after pnding 28 18 m 30 L A process for preparing an aqueous chioride-fres,
:gzﬂ- ﬁ ﬂ 1||=n phosphate stubilized polyaluminum sulfate- solntion,
'Eﬂ'h-l-h ,_. 26 4] lﬁl;lmhuummh\m.h
;:::ul-. ‘;a‘;’_-:n-um-uh p——— formals:
33~ ANOHISONH PO
IL Cosgulation Propertizs of Aqueous wherein '
Phosphata-Stabllized Polysheminum Salfave x Is about 1.2 1o 1.62;
Solutlon/AlC]; Blends . y la about 0.59% 10 0.87; and
The coagulstion pesformance of the hlends was eval- 40 7 1 about 0.06 10 0.19,
uated by the singls dose method a1 & fimctlon of aging  SOmprising blending an overbasificd chloride-
at r00m temperstore and beat treatment st 60° C./1  free phosphate-stabilized sulfate solution
with an agueous chloride-fres, alam solution, whb the

The data are presessed in Table 12 pnd represent the  F7OViSo that the sum of 3+-2y+zia L
residual tarbidity resulting from trextment (with a dose 45 _9- The process as set farth In claim-8 compriing the
corresponding to 6.3 ppm slum equivalent) of & syn- additiona] siep of heating the solution t0 & tenperatare
thetic turkid water whose Initial turbidity was 21 RT.U.  ©f from sbout 30° to sbout 70* C.,
10. The process as set forth la claim 8 whereln the
solution is allowed to smnd for st least | day before use

TABLE 12 s = 8 coagulant.
— Resblon Turphfiey 1. Thamnlﬂhhudﬂmlm
Blemtl  Rleod2 5 Is about 1.3 o 1.34;
(9% baic) (4396 bmsic)  Akm v s sbout 0.76 to 0.8; and
LWy Toge, X'C, z & sbour 0.1 to 0.14,
Mend 180 18 o
:::_:Idu Ly 2 hrd ,,qnmm-mmrmmdmlm:
Dlund atar 1ging 1 duys [ s 144 lution isfrom shout 1.6 to sbout 2.7 molar.
Biocel aftar agluy 7 daye 0 72 ua
Wiead sfter heal ireating 13. A procens for preparing an aqueous chloride-fres,
(60 C/1 Tom) 3 .S “a phosphate-stabilized polyaluminom sulfaia soltion,
Ve Tom, FC nseful in water i
e R R e
Birnd ofter aglng 2 days 73 %3 wo Amlﬂ.muﬂm
Blend afier aging 7 days 3 70 194 : v
Biend afer byt Lreating wherein : .
(60 C./1 howr) 10 a3 ®e .. xbobovtl2tol.62; -
. y is about 0.593 10 0.87;-and
cosgulation data again indicate the effect of lllbﬂlllﬂ.“lﬂﬂ-lﬂl -

The )
aging or beat tresting the blends 1o equllibrate them  Which comprises:. , : .,

i
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13
rescting AL3O3-nH3O, wherein o ia &t ‘lesit 3, with
chioride-free phospharic acid, in a mtio of about 3
to 10 moles of HyPOy per mole of Aly03.0H70; and
mizing the resoltant reaction prodnct with b ague-
om chioride-free polyaluminun sulfuts solution,
ummmmmemoru-awzn.
14, The proces w set Forth in claim § wherein the
qﬂlwupulydmﬂmﬂhe»
lulion &s from about 1.2 to gbout 2.7 molas.
15 A proces for preparing aquecus phobphate-stahil-
ized polysiuminum sulfste/chloride solutions, useful as
& coagulant in water trextment, comprising

14
blendi usons chioride-free phosphate-stabil-
“ﬂ-};lnmnmmmdsm
tion having the formula
[} ANOH) 90} (H2FOd2
whereln

x i sbout 1.2 10 1.6%;
¥ s about 0.995 to 0.87; and
1 £ iszhoot G.06to Q19
with the praviso that the suin x-+2y+7 i 3, with an
aqueons alumipum trichloride palation .

13
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N° CAS 10043-01-3, International Chemical Safety Cards (WHO/IPCS/ILO) Pégina 1de 2

Fichas Internaclonales de Seguridad Quimica

SULFATO DE ALUMINIO Ic8C: 1101
'.!‘:: ': ? 4 - MMLEY IO “m.um
- "? b 3' ASUNTOS SOCIALES En. 'I'mug
SULFATO DE ALUMINIO
Sulfatp akuminico
Trieulfato de alumnio
Alz940412/A1(S0)q
Masa molecular; 342,14
N° CAS 10043-01-3
N° RTECS BD1700000
N® ICSC 1191

TIPOS DE
PELIGRO/
EXPOSICION

PRIMEROS AUNGLIOS/
LUCHA CONTRA INCENDIOS

PELIGROS! SINTOMAS
AGUDOS

No combustible. En caso de incandio

INCENDIO despreden humos (o graas)
tdwicon @ iritantes.
EXPLOSION 1[
EXPOSICION I
| ‘o%, [aceo, dolor de garpanta.
s INHALACION
Ervojecimiento, dolor
» PIEL
Ervojecimianto,
profundus graves.
* OJOS

médica.
Dolor abdominal, sensacidn de No camer, ni beber, nl fumar durants [|Enjusgar la boca. NO provocar el
» INGESTION , nduseas, vomitos. trabajo. . H

DERRAMAS Y FuGAE ENVASADO ¥ ENGUETADG

Barmrar la sustancia damamada o Introduciria || Separado de bases fuaries. Mantenar an Clasificacion de Paligros NU: 8.2
an un reciplanis; el fusra necesario, lugar seco. Grupo de Envasade NU: il
humedecar ol poivo pare evitar su
disperalén. {Profecchin personal adiclonal:
respirador de fiitra P2 contra particulas
nocivea)

|| VEASE AL DORSO INFORMACION MPORTANTE

" IC8C: 1191 Prparcs .o Contesto de Cocpuacisn eave o IPCS y s st do i Camunidades Evposss 8 CCE. 1PCS.

Fichas Internacionales de Seguridad Quimica

SULFATO DE ALUMINIO 1C8C: 111
D ESTADO FISICO; ASPECTO VIAS DE EXPOSICION
Polvo o cristales bianco brileniss. Inodoros. !.lull_;rdlumwbumwlmhdonypor
A ingealidn.
PELIGROS FISICOS
T RIESGO DE INHALAGION
La evaporacidn a 20°C en despmciable; sin embargo,
0 PELIGRO3 QUIMICO3 86 pusds alcanzar nipidaments una concentracién
La sustancia se descompons sl calantaria nociva de particulas en o airecuando 8 dispersa,
s Intsruaments o al arder, produciendo humos tixicos y  sapacialmenis ul estd en forma de polvo.
comosivos, incluyendo duldos de axufre. La disclucin
en agua 8s moderadaments Ackix. Reecdiors con EFECTOB CE EXPOSICIOR DE CORTA DURACION
1 dicalis. Ataca 8 muchos metsles en presencia de agus. Le sustencis brils ios ojos. 1a plel y ol tracto
respimtoric. Comosiva por ingastién.
M LUMITES DE EXPOSICION
TLV (como TWAX 2 mgim® (como Al sales solubles) EFECTOS DE EXPOBICION PROLONGADA O
P {ACGIH 1998). REPETIDA
o

http://www.mtas.es/insht/ipcsnspn/nspni191.htm

30/08/2005



N® CAS 10043-01-3, International Chemical Safety Cards (WHO/IPCS/ILO) Pégina 2 de 2

R
T
A
N
T
[ ]
L ]
PROPIEDADES || Punto de fusidn (ee descompona): 770°C Solublided en egus: Bevnda.
FISICAS Jnumldldmhuntmﬂi:z.ﬂ
DATOS Esta sustancia pusds ser peligioza para ol ambianta; deberia presiaree sncién sspeciel a los E*',
AMBIENTALES [[PO** s
— - - ——
|_ NOTAS .
Alymbre, Aanbre do parta, elumbne en masa, ailumbre de los papsiams, alumbre de fitro son ciroa nombres con ef que se conoce al
sulfeio do aluminio. Ss encuanira en la neturaleza en forma de mineml de slugonita.
INFORMACGION ADICIONAL
FISQ: 5-183 SULFATO DE ALUMINIO “

- |
iCsC: 111 SULFATO DE ALUMINIO
©CCE IPCK. Wi

—— __________———

NOTA LEGAL |0y oy 't 4 varaion espafiola Incluye o etiquatada In clasificacién actualizedo s le
(MPORTANTE: 1 aspa uyn o atiq asigrado por ln auropea, 8 I vighaima

;ﬂ;:}-dh de ia Directiva 87/540/CEE traspussts g s legisiacikdn espafiola por of Reel Dacreto 38585 (BOE

http://www.mtas.es/insht/ipcsnspn/nspni19Lhtm 30/08/2005
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N° CAS 21645-51-2. International Chemical Safety Cards (WHO/IPCS/ILO) Pégina 1de 2 J:e>
Fichas Internacionales de Seguridad Quimica -Hﬁ—"j
HIDROXIDO DE ALUMINIO ICSC: 0372
B ol [ == G
R ¥ ARTTOs sociALES ENEL TRABAJO
HIDROXIDO DE ALUMINIO
Trihidréxdda de aluminio
AlHZ0/Al(OH)g
Masa molecular: 78.0
N° CAS 21846-51-2
N*® RTECS BD0840000

N® ICSC 0373
TIPOS DE

PELIGROS/ SINTOMAS PRIMEROS AUXILIOS/ .
PELIGRO/ PREVENCION
ﬂ,.os,mo" AGUDOS LUCHA CONTRA INCENDIOS
o enmbustibie. No inflamable. Ir incendio an &l entome:
H todes los
I
ltH.O:lon
EVITAR LA DISPERSION DE

LE’" OBICION Il POLVOSI ||
[ INHALACION || l
e PEL

Enjuager con agus sbundanta

durante varios minutos (quiter las
lantss de contacto el pusda hacerne
con lldlund). daspuss conmuiter &

VEASE AL DORSO INFORMACION IMPORTANTE
Praperscs n ol Cormusts de Casprracian e o S y i Camalon e b Corukces Eurpoass  CCE, PCS. ||

Fichas Internaclonales de Seguridad Quimica

HIDROXIDO DE ALUMINIO ICBC: 0373
4] ESTADO FISICO; ASPECTO VIAS DE EXPOSICION
Sdldo blanco, en diversas formas (cristales La sustancia se puede absorber por inhalacién
A manoclinicos, polva, bolas a gninuias), inadora.
RIESQGO DE INHALACION
T PELIGROS FISICOS La svaporacién a 20°C es deapreciable: sin embargo
se puedo sicanzv ripidaments una concantracién
o moleata da particulss en ol aire.
PELIGROS QUIMICOS
8 En coniacto prolongado con agus, forma gelea EFECTOS DE EXPOSICION DE CORTA DURACION
{AI203.h10} absorbe deidas v diduido de carbona.
I LIMITES DE EXPOSICION EFECTOS DE EXPOSICION PROLONGADA O
TLV no establecida. REPETIDA
M MAK: & mpim? (General imii for fine dusts) (1880). La axposicién cronica pusde dar origen a un descansd
P del nivel de fosfato.
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N° CAS 21645-51-2, International Chemical Safety Cards (WHO/IPCS/ILO)
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Punto de fusién: 300°C (véanse Notaa) Prealén da vapor. kPa a "C: véanss Nates
FIBICAB Densldad relativa (egua = 1} 2.42 Presién de vapor. Pa a 20°C: <10
Solublidad en agua: ningura
DATOS
AMBIENTALES |

NOTAS

5o Indica of punio de fusiSn aparanis originmdo por pdrdide del agua de cristalizacién, Nombres comerciales: Alugel, Alumipal, Alusal,
Amphopel, Aimogastrin, Higifte, Hychel 705, Hydrefll, Hydral 705, Liquigel, AMariingl, Rahels F 1000.

INFORMACION ADICIONAL
IFISQ: 2-117 HIDROXIDO DE ALUMINIO

‘ http://www.mtas es/insht/ipcsnspn/nspn0373 him 30/08/2005



