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the nortar. Consequently the advantages which could be achi eved by the
addition of the fine fraction are not 30 or only partially achieved. Thus

it is then again often necessary to add an excess of binder to the
mortar, the WP AHB¥BX s being that the product prepared fromRGRANLI7H0059
nortar is |less durable, suffers fromincreased shrinkage and has a

hi gher cost price. 35 Solutions to the above-nenti oned probl em
have been sought in the past, wi thout a solution having been f ound
with which the desired result was achi éved. Encl osure 2.1

852510 ol POR PiEEainG A mopzan ! 1S an obi ect
of the present_invention to provide a netho or prepa a nortar which
does not have Phe abovementioned drawbacks. This object is

achi eved, surprisingly, by The faventiomtielntes ticha methed secording to
the invention, beingrddead hnmbheaEO&Hléﬁ ébﬂ!éﬂﬂ& %foQE@%b? ohi ch
contai ns the inorgani agiialns ractlogn é}q#ralns hé aid of a
wat er - sol ubl e poI@ﬁ@Fg & g5aABsSsRa%ing £+ e §PRQuMRe material .
The term mortar refers to a mixture which
10 contains a binder, a filler, preferably sand, and
wvater.

There is a need for admixing mortar, for
example concrete mortar, with a fraction of inorganic
grains having a diameter <500 uym, hereinafter referred

15 to as fine fraction. As a result the total filler
content of the product which is prepared from the
mortar, such as, for example, concrete or sand-lime
brick can increase, and the mechanical properties of
the product are improved. This also makes it possible

20 for a smaller amount of binder such as, for example,
cement, to be added to the mortar, while the product
which is formed from the mortar still has adeguately
good mechanical properties.

_ A problem in the preparation of such a mortar

25 is that the fine fraction, which is generally added
separately from the other fillers, mixes only very
slowly and often incompletely with other components of
the mortar. Consequently the advantages which could be
achieved by the addition of the fine fraction are not

30 . or only partially achieved. Thus it is then again often
necessary to add an excess of binder to the mortar, the.
drawbacks being that the product prepared from the
mortar is less durable, suffers from increased
shrinkage and has a higher cost price.

- 3% Solutions to the above-mentioned problem have
been sought in the past, without a solution having been
found with which the desired result was achieved.



This ensures that the fine fraction is mxed rapidly and well, so that a
honbgeneous nortar i s obtained. A further advantage is that the
granul ar material can be readily handl ed, whereas the fine fraction as
such, for exampoo7/33688 sand, is virtually inpossible to handl ecraieoeoss
transferred the fine sand will dust and thus presents a health hazard.

Mor eover, the fine sand is very cohesive an@ Therefore aggl oner ates and
causes brrdgrng in the hopper of a storage vessel, whereupon the sand is
unable to flow through the hopper. The granul ar material in contrast can be
readi |l y handl ed, does not dust and easily flows through a hopper
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furnace sl ags, |PResbenadasd asirkh mmimr\manalgrvnmténdme use of sand
or limestoneg This ensures that the fine fraction is mixed
rapidly and well, so that a homogeneous mortar is
obtained.
A further advantage is that the granular
material can be readily handled, whereas the fine
15 fraction as such, for example fine sand, is virtually
impossible to handle. When transferred, the fine sand
will dust and thus presents a health hazard. Hcreover,
the fine sand is very cohesive and therefore
- agglomerates and causes bridging in the hopper of a
20 storage vessel, whereupon the sand is unable to flow
through . the hopper. The granular material in contrast
can be readily handled, does not dust and easily flows
through a hopper. Furthermore, the mortar which
contains the fine fraction of the inorganic grains can
25 be prepared in a simple manner with the aid of the
methods and equipment known therefor, because the
water-soluble polymer which binds the grains soc as to
form the granular material dissolves in the water of
the mortar.
30 Examples of suitable material of which the
inorganic grains may consist are silicon oxide~
containing and calcium carbonate—containing materials
such as, for example, fly ash, quartz, blast furnace
slags, limestone and sand. Preference is given to the
35 use of sand or limestone.
Examples of water—soluble polymers which can
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Enclosure 2. 2. 8525WD

AMENDED PACE 2A Exanpl es of water-sol uble polyners which can
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- 3- be WREM38%5c pol y(vi nyl al cohol), poly(acrylic acid"5(::’r’m‘g""w"ﬁ9
pol y(methacryli.c acid), poly(vinyl acetate)s copolyners cont ai ni ng
nmononmer units of vinyl alcohol, acrylic acid, nmal ei ¢ anhydride and
vinyl acetate cellulose, and 5 also salts of the above-nentioned pol yners
and copol yners. - ' Preferably, the grains of the fine .
fraction have a diameter <250 [err]m nore preferably <130 [err]m

As a result the grarsed ana qdly(viiaylf sicobol by palin{acradicsacidbie for
use in the prepargbi PlinéddnacryiGeNakiag, WBolH (VhsyP dddtate) PcepolPllers
Strength and oW o one Bl flg R W8lts of vinyl alcosnd 3UyRicTR e A
enpl oyed in the nEPRY g 4 ’ b4
acid, maleic anhydride and vinyl acetate cellulose, and
S also salts of the above-mentioned polymers and
copolymers.
Preferably, the grains of the fine fraction
have a diameter <250 ym, more preferably <130 um.
As a result the granular material is, for
10 example, very suitable for use in the preparation of
concrete which has a high compression strength and low
water penstration.
A granular material employed in the method
according to the invention preferably disintegrates
15 very rapidly in water. Were the granular material to
; retain its consistency over a very long period during
the preparation process of the concrete mortar, after
the granular material has been added and been blended
into the mixture of water and other components, this
20 would unnecessarily delay the preparation process.
Preferably, the granular material disintegrates within
600 seconds in water of -23°C, more preferably within
300 seconds, even more preferably within 60 seconds.
Even more preferably, a granular material
25 used in the method according to the invention
disintegrates so quickly in water that the granular
- material is first mixed completely and homogeneously
through the mortar, before the granular material
disintegrates. As a result, a highly homogeneous mortar
30 1is obtained which contains no agglomerates of the fine
fraction or only very few of them. Additionally, this
provides a very rapid mixing process.
The speed with which the'grannlar material
disintegrates can be influenced, for example, by the
35 choice of the water—soluble polymer, the diameter of
the granular material and the amount of water—soluble



according to the invention preferably disintegrates 15 very rapidly in

water. Were the granular material to retain its consistency over a very
| ong period during the preparation process of the concrete nortar,

after t he woomadess nmaterial has been added and been bl en®SANLITOMH% o
the m xture of water and other conponents, jfhis 20 would unnecessarily
del ay the preparation process. Preferably, the granular materi al

di sintegrates within 600 seconds in water of 23[err]C, nore preferably
within 300 seconds, even nore preferably within 60 seconds.

Even nore preferably, a granular material 25 wused .in the nmethod according
to the inventi onpolymdrscontgimedsinchpigranpnlan materidbhatbadsed gnanul ar

material is firs ' C Y, Jyﬁﬁﬂ n t hrough t he
mortar, before t%gggfgﬁﬁ|§?9§€§§§i%§”¥5 |s?n§guig¥és. As a result, a
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Phe gt anutar S BCofal: “uadfe hrbfdiumay atter.s; apromite FULAE o o, by
the 35 choice oPrefierapl¥rasipn i ganonds in: water sp€t23°Gf The time
granul ar materi ahfe8f whechnNEngigdinuidire materdBlchas disindag?atadtsa
PCT/NL97/00059  yater 1a determined by 95 gramé46f water at 23°C in a

glass beaker having a volume of 250 ml and a diameter
10 of 66 mm being stirred with a cylindrical magnetic
stirrer having a diameter of 8 mm and a length of 40
mm, the stirrer speed being 625 revolutions per minute,
5 grams of the granular material being added to the '
vater and the time then being determined at which the
15 granular material has completely disintegrated.
Preference is given to the use, in the method
according to the invention, of a. granular material
which has a strength of at least 30 N, preferably at
least 40 N, even more preferably at least 50 N. Since
20 such a granular material readily withstands forces
which, for example, are exerted on the granular
material ‘during storage, transportation and during the
addition, it is ensured that the granular material in
the process retains its consistency well and does not
25 suffer from crumbling or attrition, which again may
give rise to the problems which manifest themselves
"during the use of a fine fraction which is not in the
form of the granular material.
The strength of the granular material is
30 determined by a granule being positioned between two
parallel planar plates, the plates being moved towards
one another in the direction perpendicular to the
plates until thé granule yields, the force being
measured which has to be exerted on the plates, this
35 Dbeing carried out for 10 grains from the granular
material composition, and the average of the 10



pol ymer contained in the granular material, based on the fine fraction

of inorganic grains. Very good results are obtained if the
granul ar material has still not disintegrated after 2 5 seconds, nore
preferably aftewo®738688nds, even nore preferably after 10 BEENHIL0p5)

water of 23[err]C. The tine after which the granular material has
disintegrated in water is determ ned by 95 grans of water at 23[err]C
in a gl ass beaker having a volume of 250 ml and-a dianmeter 10 of 66 mMm
being stirred with a cylindrical nagnetic stirrer having-a dianmeter of
8 mMmand a length of 40 mm the stirrer speed being 625 revol utions per
m nute, - 5 gr anseasutéd fprras heimgt ealatldbedg added to the wat er

and the tine then being det &/ bridle Wi algg?gﬁetgﬁ:hgr@gyl n lmgeﬁ,bg}waas
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W t hst ands forces or . exa are exerted on t granu

material during st®aleic anbydtide A ﬁgﬁnpaﬁumam MPEh grané&}&lftlon it is
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force being of 1-10 bar, with a solution of sodium hydroxide or

potassium hydroxide and the mixture thus obtained then
15 being stirred until the polymer in the form of the salt
has dissolved.: :

The SMA polymer can be prepared with the aid
of one of the known methods as described, for example,
in Hanson and Zimmerman; Ind. Eng. Chem. Vol. 49, No.

20 11 (1957), pp. 1803-1807.
The SMA polymer containsg, for example, 10 - 50 mol% of
maleic anhydride monomer units. Preferably the SMA
copolymer contains 15 - 50 mol%, even more preferably
20 - 45 mol% of maleic anhydride monomer units. In

25 addition to monomer units of styrene and maleic
anhydride, the SMA polymer may contain monomer units
of, for example, acrylic acid, methacrylic acid, an
ester of these acids, acrylonitrile, a-methylstyrene,
etc. By virtue of the presence of the acrylic acids,

30 particularly if the maleic anhydride monomer units
content is relatively low, the water—solubility of SMA
polymer and the salt of the SMA polymer is improved yet
further. _

The intrinsic viscosity of the SMA polymer

35 is, for example, 0.2 - 0.8 dl/g. Preferably, the

intrinsic viscosity is 0.3 ~ 0.6 dl/g, because a



measur ed which has to be exerted on the plates, this 35 being carried out
for 10 grains fromthe granul ar mat eri al conposition, and the average
of the 10 PCT/ NL97/ 00059 WD 97/ 33685 :
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given to the use, in the nethod according to the invention, of a .
granul ar material in whi ch the wat er “sBl Tibl e pol ynmer used is the salt
of a 5 polynmer which contains nononer units of styrene and of mal ei ¢
anhydride (SMA polyner). Such a gramul ar mat eri al has a benefici al

di ssolution rate and good strength. Preference is given to the use of

the sodium wlhtqbnpera@ssaumaal th@iemﬁn S&ﬂ‘idholwméryTb@i@a%Ie of 10
t he SMA pol yner ,can_be yner,

re
~preferably as a PowrE® e‘ﬁe?‘%& 85%?5% 18RS Of 5(%‘9‘8%?‘3 Et ¥ mprerature of
- 20-150[ err] C anFhaspaesodugion hevinglg)tn%atimqﬂw &igdbl aoncentfatsionn um

hydroxide or  ofP@has Sma Bx%exlésnfw phepated %Qchhﬂiiﬂi’tl?éé‘eéj then 15
bei ng stlrregeun'ég{#i 3 g ie ﬁ; tge formof the salt has di ssol ved.
The SMA poly {5 B& By 8Y YipFoFhY % d of one of the known
met hods as descPrigferabdy.cthapSBA polymer comprises 20 -~ 50 mol% of

maleic anhydride monomer units and 80 - 50 mol% of

styrene monomer units, and the intrinsic viscosity is

0.3 - 0.6 dl/g.

10 The granular material can be prepared by the inorganic
grains being mixed with a solution of the water-soluble
polymer in water, for example in a mixing ratio of
1l - 4.5 parts by weight of water-soluble polymer, 10 -
30 parts by weight of water and 100 parts by weight of

15 inorganic grains, the mixture thus obtained then being
dried, for example by the mixture being heated to a
temperature of 60 - 90°C in an oven, and the dry
nmnixture being ground to produce the granular material.
Preferably, the mixture is dried in a rotary oven or on

20 a granulating disc, the granular material being formed
directly during drying.

Preferably, the granular material is prepared
by coarse sand being ground to fine sand which is then
employed for implementing the above-mentioned method.

25 This has the advantages that, after grinding, only a
small number of operations need be carried out
involving the fine sand as such, and the fine sand need
not be extracted from the environment with the aid of
complicated techniques. Yet another advantage is that

30 it is thus possible to obtain a very pure fine
fraction. The granular material can have various shapes
and sizes. Preferably, the granular material has a
weight average grain diameter of 1 - 30 mm, more
preferably 2 — 10 mm. Preferably, the granules are

35 monodisperse, so that the grains disintegrate at the
same rate. '



in Hanson and Zi mrernman, Ind. Eng. Chem Vol. 49, No. 20 11 (1957), pp.

- 1803-1807. The SMA pol yner contains, for exanple, 10 - 50 nol % of

" mal eic anhydri de nmononer units. Preferably the SVA copol ymer contai ns
15" - 50 nol % ewownseess preferably 20 - 45 ol % of maleic 10909
mononer units. In 25 addition to nononer units_of styrene and maleic
anhydri de, the SMA pol yner may contain nononer units of , for exanple,
acrylic acid, nethacrylic acid, an ester of these acids, acrylonitrile,
[err]-methyl styrene, etc. By virtue of the presence of the acrylic
acids, 30 particularly if the mal eic anhydride nonomer units content is
relatively |ow, the water-sandigrannlat mderial padoordingndot bhesalt of the

SMA pol is i Ki The | 2>
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Preferably, the MOF¥¥@¥insic viscosity is 0.3 - 0.6 dl/g, because a
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Additionally, the mortar may contain the
other components customary for mortars, such as, for
example, cement or unslaked lime as a binder, coarse
sand having a diameter up to 2 mm, and particles having

10 a diameter greater than 2 mm, such as, for example,
gravel, grains of limestone and of granite. The mortar
may also contain alds. Aids are substances which affect
the proceasing characteristics of the mortar and/or
properties of the product prepared from the mortar.

15 Examples of alds are accelerator, retardant,
plasticizer, colorants and the like.

Examples of mortars are concrete mortar,
masonry mortar, mortar for repairs, mortar for the
preparation of sand~lime brick, bentonite mortar,

20 plaster mortar, pointing mortar, lime mortar. '

The composition and the preparation of
concrete mortar is described, for example, in Fibre
reinforced cements and concretes (1989), ISBN 1-85166—
415-7 and Structurally chemically stable polymer

25 concretes (1971), ISBN 0-7065-1137-9.

' . The proporfioning sequence, the mixing
equipment and the other conditions in the preparation
of the mortar are known to those skilled in the art and
depend, for example, on the type of mortar.

30 The mortar can be prepared, for example, by
water with or without. one or more of the other
components of the mortar being introduced into a mixer
and being mixed, the granules then being added and the
mix being further mixed until the water—soluble polymer

35 has dissolved and the fine fraction is dispersed
homogeneously throughout the mix, and the other



Thus a solution having a relatively high concentration of the SMA

pol ymer can be prepared which still has a 5 sufficiently |ow viscosity.
Preferably, the SMA pol yner conprises 20 - 50 nol % of mal ei ¢ anhydri de
nmononer uni t SWarsd3s8s- 50 nol % of styrene nononer units, PERNLYS059
intrinsic viscosity is 0.3 - 0.6 dl/qg. 810 The granul ar material can be
prepared by the inorganic grains being“nm xed with a solution of the

wat er - sol ubl e polymer in water, for exanple in a mxing ratio of . 1
-. 4.5 parts by wei ght of mater-soluble pol ymer, 10 - 30 parts by weight

of water and 100 parts by weight of 15 inorganic grains, the m xture thus
obt ai ned t hen beiomponentdr p€dthémmoetkamptikeny iifhepprspristdeivgimpated to a

t enper at ure of %Qﬁedgq’:ﬂ)e'i:hk%ﬂ an oven and the dry m xture being
ground to produce the granular Preferably, the mxture is

dried in a rotary oven or I§ni EOabﬁgrﬁﬁﬁﬁ%hqu§Q§l§@9 frE compenentarnter| al
bei ng for med thd moethy dnal thedfjyamilar material to bé’rﬁf@dﬁk%/ id he

| t | f d
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operations need ilgc o@loyed 2fit the pidpwiat it 0Fe theNfosed Ascordihg and the
fi ne sand need %gt P cted fromthe environnent with the a|d of
v, 18GREL LR

conpl i cated tecﬁﬁ'ques ther advantage is that 30 it is thus
possible to obtain a veryPpaferably the grapmliagnmavraeial aimladditdicsri al can
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di si ntegrate at appertiongdnseparately.
It is possible for the granular material, in
_ addition to the inorganic grains of the fine fraction,
15 also to contain other inorganic grains, although this
is not preferred. Thus it is possible, in the course of
the preparation of the fine fraction, for example by
grinding coarse sand, for a portion of the mass of
grains thus produced to contain not only the fine
20 fraction but also grains having a larger diameter,
which are introduced into the granular material
together with the fine fraction. Preferably, at least =~
70 wt.%, more preferably at least 90 wt.%, of the total
mass of inorganic grains contained in the granular -
25 material consists of the fine fractiom.
In a yet further improved embodiment, at least 95 wt.%
of the inorganic grains contained in the granular
material have a diameter <500 uym, preferably <250 pm,
yet more preferably a diameter between 2 and 130 um.
30
Exampie I
Coarse sand having a grain diameter of 0.5-3
mm was ground to fine sand having a particle diameter:
cf 3-100 pm,
35 : In a stirred vessel, 100 grams of a powder of
SMA polymer consisting of 66 mol% of styrene monomer



WD 97/ 33685 PCT/ NL97/ 00059
-7- . The granul ar material according to the I nvention
. can in general be used in any known concrete nortar. .
Good results areWwT33e88d if 1 nferr] of nortar 5 is adni xed WPERWNRYI005950
kg of the granular material. _Agditionally, the nortar may
contain the ot her conponents customary fof nortars, such as, for
exanpl e, cenent or unslaked |ine as a binder, coarse sand having a
dianmeter up to 2 mm and particles having 10 a diameter greater than 2 mm
such as, for exanple, gravel, grains of linmestone and of granite. The
‘nortar may al smmidst and 3iddmolRi df mhemtaaﬂqmeﬁe\/\hbnbmﬁflﬁfits and he
rocessi ng char act §fd.Sty fs t 6§H¥ ORenLi € 4
Br oduct. p?epar ed f?{)dn‘fit gg%nngﬁﬁg?inggﬁ% es%??aiodgsagg/étc%%rla J(}'Sree,
ret ardant, pl a8 Waker apg| 3P Arams RfF (RREassium hydroxide were Exanpl es

of mortars are conatdiraedatas, tempenmll )bﬁgtqaw nnmltltﬁ,l_i?fSIEAFtﬁil?ﬂeé&b
- onjte ,
Pkt o o, %o SO hpA ol T e o BAR' BB ol
_ formed. _
In a 10 litre vessel, 5 kg of the fine sand was mixed
at room temperature over a periocd of 5 minutes with 1 1
of water and 100 g of the salt of the SMA polymer. The

10 mixture thus obtained was then dried in a hot-air oven
at 80°C.

The dry mixture was then ground with the aid
of a coffee grinder to produce a granular material
having a grain diameter of 1-3 mm.

15 At 23°C, 95 grams of water in a glass beaker
having a volume of 250 ml and .a diameter of 66 mm were
stirred with a cyiindrical magnetic stirrer having a
length of 40 mm and a diameter of 8 mm at a stirrer
speed of 625 revolutions per minute, use being made of

20 a stirrer supplied by Janke and Kunkel from'GermAny of
type ES5. The water was admixed with 5 grams of the
granular mhtarial. The granular material had completely
‘disintegrated after stirring for 60 sec. _

With the aid of a standard procedure, the

25 granular material was blended in a concrete mortar (3
kg of granular material'per 50 kg of concrete mortar).

The granular material could be dispersed
rapidly and uniformly throughout the concrete mortar in
the mixer. Then the granular material disintegrated

30 rapidly, and a homogeneous mortar was obtained which
did not contain any agglomerates of the fine sand.

The compression strength was measured by one
granule at a time being placed between two parallel
planar stainless-steel plates, the plates being moved

35 towards one another in the direction perpendicular to
the plates until the granule yielded, by the force



The ctonposition and the preparation of concrete nortar is described,

for exanple, in Fibre reinforced cenents and concretes (1989), |SBN

1- 85166- 415-7 and Structurally chem cally stable polynmer 25 concretes
(1971), | SBN Grord¥35685137- 9. The proportioni ng PCENLETES? t he
m xi ng equi pnent and the other conditipns in the preparation of the
nortar are known to those skilled in the~at? and depend, for exanple,
on the type of nortar. 30 The ndrtar can be prepared, for
exanpl e, by water with or without. one or nore of the other

conponents of the nortar being introduced into a m xer and bei ng m xed,
the granijl gls the«fhm flgadi(iﬂﬁ(beg!ﬁetrhed on the prates fbf&itﬂgeheﬁbﬁ.ﬁdg}mti | tge
wat er-sol uble p I s disssolye nd_the e ction js.disperse
honbgeneousl| y t%%{u%t?oeu%t%q %nn% xf,%%a%é gﬁglgf hg?v{lw a Ji%% §7#’§§%§§8

- PCT/ NL97/ 00059 5.6 and 8 mm from the mass of grznular mategdmpenands of the

nortar then, if aRPARidafe ofPthed10 moaddfdat Poidks Being calculated. It

" is also possible for the dry _co nents of the nortar and the granul ar
“material to Be ?ﬁ%&ﬁfﬁé*ﬁﬂyﬁﬁng%nﬁker and the water to be added
~afterwards. The invention also relates to the granular material which

Example II
As in Example I, except that the SMA polymer
was replaced by poly(acrylic acid) having a weight
10 average molecular weight of 130,000 kg/kmol.
The time required until the granular material disin-—
tegrated in water was measured as described in Example
I. The time was 120 sec. The strength of the granular
material was 80 N.
15 : .
Example IJI
Ag- in Exanmple I, except that the SMA polymer
was replaced by PVA S40 (poly(vinyl acetate)). '
After grinding, a composition of 95 wt.% of granular
20 material and 5 wt.% of loose f£ine sand was obtained.
The time required until the granular material
disintegrated in water was measured as described in
Example I. The time was 20 min. The strength was 53 N.



I's enployed in the preparation of the nortar according to the

i nventj on. Preferably the granular material in addition 10
. to the fine fraction contains one or nore of the aids. Thus_it is no
- 'l onger necessaMO93685he ai ds to be apportioned separ atelf X0059
It is possible for the granular material,_iy, . addition to the inorganie

grains of the-fine fraction, 15 also to contain otherelﬂgigﬁﬂLQ,QLakﬂs~—’

al t hough this is not preferred. Thus it is possibl n the course of

the preparation of the fine fraction, for exanple by ﬁﬂﬂ
sand, for a portion of the mass of gra| ns thus produ M \m

only the fine 20 fraction but also gras 2dyMn§ a Iarg t anet ér

whi ch are introduced into t he granular naterlal together with the fine

fraction. Preferably, | east % nore preferably at |east 90

w.% of the totat- ?ﬁﬂﬂ?(ﬁ°ﬁ RGPQ&HFEgg?a??E$ iGhe §0 a%ﬂ% &r anul ar
25 naterial consists fxfadthicor iafe ihoagandao. gralnérhavnng:afdﬁahetetnproved
enbodi.nent, Ieast %d’& ﬁ cha‘?.facﬁtgféggargﬁmélfa %rggggg.hned in the

granul ar rraterlal ave ‘a di amet er m%&r era Iy < err]m
yet nmore preferably EiQHQ£ﬁéﬁgﬂmb§PﬁEéﬂoggﬁﬂ ing dsadde Benpl e |
Coarse sand havi ng a (fcum off aTgfranutarOmbtdrial wnmmascogltaﬂnd tbefl ne sand

having a particle di angf Vafnic graqnioﬁ/ﬁigﬁr]mﬁﬁ‘r\:he aid of a w% pf-Stirred |

vessel, 100 grans of a po consi sting o nol % of
Styrene nonomer soluble polymet, are bound 80 as to form the
10 . granular material.

2. Method for preparing a mortar according to Claim
1, characterized in that the fraction of inorganic
grains used is sand and/or limestone.

. 3. Method for preparing a mortar according to Claim 1
15 or 2, characterized in that the inorganic grains
have a diameter <250 um.’

4i. Method for preparing a mortar according to any one
of Claims 1 - 3, characterized in that a granular

_ material is used which disintegrates within 600
20 seconds in water of 23°C.

5. Method according to Claim 4, characterized in that

- - a granular material is used which disintegrates
within 300 seconds in water of 23°C.

6. Method for preparing a mortar according to any one
25 of Claims 1 - 5, characterized in that a granular
material is used which disintegrates after 2
seconds in water of 23°C.

7. Method for preparing a mortar according to any one
of Claims 1 - 5, characterized in that a granular

30 material is used which disintegrates after 5
seconds in water of 23°C.

B. Method for preparing a mortar according to any one
of Claims 1 - 7, characterized in that a granular
material is used which has a strength of at least

35 30 N. '
9. Method for preparing a mortar according to any one

WM



WO 97/ 33685 97/ 00059

-9- . units and 34 nol % of nal eﬂ“’l r‘ ‘““(“mﬁitmer units and
havi ng an intrinsic viscosity of 0.57 'AWig N Sl - of water and 39

“grans of pot aswiogmssessr oxi de wer e . stirred at a tenperat upermnioiogssrr] C
until the SMA polyner 5 had dissolved and the salt of the SMA pol yner had
f or med. Ina 10 litre vessel, 5 kg of k% e fine sand was ni xed at
roomtenperature over a period of 5 mnutes with 1 1 of water and 100
g of the salt of the SMA polyner. The 10 m xture thus obtained was then
dried in a hot-air oven at 80C. The dry m xture was

mmter Al havi NG aegiaiBLaiaTELer Bl i io i RS SRty O )
95 grans of water in g'agf"géglbégﬂﬁégé & ‘fjm*a’\ﬁh%5 YBFBRESRtURX®) M and a
di aneter of 66 nmm wer @olymersiprthe a1t of @ Folameravhiclyreantaists rrer
havi gg ? . I enlgt h mbnéfiepnunids aoﬂiﬂiﬂ:tbéi{e andSSE”h&f iefc diHydtide.

speed o evglut i [ eQin e being,.made o stjrrer

suppl i ed by Jénkg'og'ndﬁ%ﬁﬁégl f&*oﬁ%%?#jﬁﬁ% aofn“’%t“ ?958‘%%59%1&%r was
adm xed with 5 grans 8¢ eharacterigedulmrthadt dhieaboditwe salindrar nateri al

hfadhcorr]rpl ejtgl-yf dbg'tagggﬁatgﬂl@fifrussgd.rri ng for 60 sec.
Wth the ai 0 %.1S.t agrgaulgéor%aetgrrfa’l tase used in the method accordihg

to any one of Claims 1 - 10.

This Sheet Has Been Replaced’




25, granul ar materi al V\. bl ended in a. c,o'ncrete mor t ar O . kg of
granular. material per 50 kg of concrete nbrtar):’ ' ©  The -
granul ar material could be dispersed Tapidly and un1forn1y t hr oughout
the concrete nortar in the m xer. Then the granular materi al

di sintegrat gdc3®dsumpizly., and a honogeneous nortar was obtai ned whi céi525w0
did not contain any agglonerates of the fine sand. The
conpressi on strength was neasured by one granule at a tine being placed
bet ween two parall el pl anar st ai AMENBDEBt BRGEpRat es, the pl ates being
moved 35 towards one another in the direction perpendicular to t he
plates until the granule yielded, by the force WO 97/ 33685

PCT/ NL97/ 00059 It is an object of the-pidsent inventihhchohpaovd dee
exerted on th e ope,.f Orglai ns
havi ng a di %rre et weer#peﬁ?&%ﬁg éic;"%rtaé hWﬁl h@gﬁgsgggf Bé?’én& ar

mat eri al , a@@ovemqnﬁiqne#egnawbaqke 10 neasured forces being cal cul at ed.

5 The strength was 76 Phis objed WP £lieved, surprisingly, by the fine
fraction, in the method according to the invention, being

added in the form of a granular material which contains the

inorganic grains fraction, which grains, with the aid of a

water-soluble polymer, are bound so as to form the granulaxr

material.

S This ensures that the fine fraction is mixed rapidly
and well, so that a homogeneous mortar is obtained.

A further advantage is that the granular material
can be readily handled, whereas the fine fraction as such, for
example fine sand, is virtually impossible to handle. When
transferred, the fine sand will dust and thus presents a |
health hazard. Moreover, the fine sand is very cohesive and
therefore’agélomerates and causes bridging in the hopper of a
storage vessel, whereupon the sand is unable to flow through
the hopper. The granular material in contrast can be readily
handled, does not dust and ea511y flows through a hopper
Furthermore, the mortar which contains the fine fraction of

£ the inorganic grains can be prepared in a simple manner with
. the aid of the methods and equipment known therefor, because
the water-soluble polymer which binds the grains so as to form
the granﬁlar material dissolves in the water of the mortar.

_ . EP-A-0 587 383 is describing aglomerates of cement
particles. The cohesion of the particles in the agglomerates
is insufficient. Further EP--A-0 587 383 does not disclose nor
suggest to use a granulate comprising a fine filer fraction to
obtain the improved mortar of the present invention.

.Examples of suitable material of which the inorganic
grains may consist are silicon oxide-containing and calcium
carbonate-containing materials such as, for example, fly'ash,

~quartz, blast furnace slags, limestone and sand. Preference is
given to the use of sand or limestone.

AMENDED SHEET



As-in Exarrple I, except.hat t he SMA poleymer - -Was re’aced by

pol y(acrylic aC| d) having a weight 10 average n®l “ecul ar- wei ght of 130 000
ng kol . The tinme required until the granutar mat eri-al di‘sin-

tegrated in water was neasured as described in Exanpl e . The tinme was
120 sec. Th&nalkosufre 2f2the granul ar material was 80 N. 15 E2325W0
1] As in Exanple I, except that the SMA pol yner - was
repl aced by PVA S40 (pol y(vinyl acet at e)). After grinding, a
conposition of 95 wt.% of granul ar 2ZMENMPBER| BRGEn2A5 wt. % of | oose fine
sand was obt ai ned. The tine required until the granul ar’

mat eri al disintegrated in water was neasured as descri bed |n

Exanpl e |. The time waB*aMPhes. ofhwatererginbhasPedyNers Which &%l osure
1.1 8525W0

AVENDED CLAIMS 1. Met hod for preparing a nortar which contains a fine
filler fraction of inorganic grains having a dianeter <500 [err]m
characterized in that the fraction containing the inorganic grains is
added in the formof a granular

AMENDED SHEET



mat.erial® Whi ch cont ai ns.ne I nor gani c gra| ns V\:hl ch, w t. the aid of a
wat er+'sol ubl e pol ymer, are bound so_as—%ﬁ——~”"fﬁ?ﬁffﬁe granul ar materi al .
2.» Method for .preparing a nortar accord characterized
in‘that the fine filler fraction of \!‘“‘gmgn alns used is sand
and/or |inmefgmbosdre 1Mt hod for ¢tar according to C ai8®m2EwWo
or 2, characterized in that the I norgani ¢ grains have a- di anet er

. <250 [err]m 4. Met hod for preparing a nortar according to any one of
Clains 1 - 3, characterized in that AMENDED GLAM ' I's used which
di sintegrates within 600 seconds in wat er of 23[err]C 5. Met hod
according to Claim4, characterized in that a ranul ar, material is
used which disi ntMgth@ésfwrtPrﬁPaﬂdlng a mostemdyhig Mo F HFHT. 6.
Met hod f or prepark carkdi y f RidBardete
characterized in tﬁg%é]én?%%%gﬁaﬁ 8% &Bg IE;Qni'& g%aqtﬂlgeéla\xrhllnc di si n e rlgt es
after 2 seconds |ﬂ5Qﬁtém,o¢haraCt239éﬁ@]@n zhat fenddacsiqh &Rt Hrand

nortar according. EﬁeaﬂMOQQEnQE grain§ 3is"Bdled Gn &her I8 igPth idrdmalan

granul ar materi al I sTused_ whi ch disintegrates afiter 5 seco ds I n \A@_e
of 23[ err] C. Materifht WBAChoFOBLaRAS hiea IMORERR LS ity WorShy Bh
of Cainms 1 thé, agthab@chehzed-ishlubdle podivaidd, araxetieyumd so asiko

used which has a stren Lh of atlleasttSO N1 9. Met hod for preparing a -
nortar accordi ng F8r5}ng §ngrgpular MateTIAl. | g Characterized in that a
granul ar mateti al Methodi ous eateiparituige la hﬂoe:twai erccsuidibie ol Gheimi L, t he

salt of a poLymer phiL§h GO AR (TRAQTR N IA1S 1Y S ﬁﬁéﬁ@bﬁnngf
: inorganic grains used is sand and/or llmestone
3. Method for preparing a mortar according to Claim 1 or 2,
characterized in that the inorganic grains have a

diameter <250 pm.

o)

Method for preparing a mortar according'to any one of
Claims 1 - 3, characterized in that a granular material
is used which disintegrates within 600 seconds in water
of 23e°C. '

5. Method according to Claim 4, characterized in that a
granular material is used which disintegrates within 300
'seconds in water of 23°C.

6. Method for preparing a mortar according to any one of
Claims 1 - 5, characterized in that a granular material
is used which disintegrates after 2 seconds in water of
23°C. .

7. Method for preparing a mortar according to any one of
Claims 1 - 5, characterized in that a granular material
is used which disintegrates after 5 seconds in water of
23°C. _

8. Method for preparing a mortar according to any one of
Claims 1 - 7, characterized in that a granular material
is used which has a strength of at least 30 N.

9. Method for preparing a mortar according to any one of

Claims 1 - 8, characterized in that a granular material

is used in which the water-soluble polymer is the salt of

a polymer which contains monomer units of styrene and of

AMENDED SHEET.
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Enal osure’ .2 == ' .

drra"”.”/;/ .8525V\D

ANENED CLAIMS mal ei ¢ anhydride. 10. Method for prepari ng a nortar
ggtg_g;g: Egnltsgl tCI aim 9i, . used.Char act e“‘mﬂ““““l“m!“t\m SO‘dI um sal t or
. * c L

Enclosure 1.2 852S5W0O

A}

AMENDED CLAIMS

maleic anhydride.

10. Method for preparing a mortar according to Claim 9,

characterized in that the sodium salt or potassium salt
is used. |
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