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CARACTERIZAREA UNOR SUSPENSII APOASE DIN ALUMINA-ZIRCON
THE CHARACTERISATION OF SOME ALUMINA- ZIRCON
AQUEOUS SUSPENSIONS
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Zirconul si alumina sunt doud materii prime
pentru elaborarea materialelor ceramice cu proprietati
termo-chimice bune. Ca tehnologie de fasonare, in industria
ceramica, se utilizeaza si turnarea din suspensii apoase in
forme din ipsos, pentru serii mici si produse cu forme
complicate cu pereti subtiri sau forme simple cu pereti
grosi.

Scopul lucrérii este de a prezenta conditiile de
preparare a unor suspensii apoase din materiale neplastice
si unele dintre caracteristicile lor.

S-au preparat suspensii apoase concentrate
alumino-zirconice pentru a studia influenta cantitatii de apa,
a cantitatii de aditivi si a timpului de omogenizare-macinare
asupra proprietatilor suspensiilor.

Cantitatea de apa necesara obtinerii suspensiilor
depinde de timpul de macinare si de cantitatile de aditivi.
S-au utilizat diverse cantitdti de apa pentru suspensii
omogenizate la timpi cupringi intre 3 si 9 ore. Cantitatea de
aditivi a variat intre 0,30 % + 0,38 %. Valorile de pH obtinute,
cu un pH-metru Consort P901, au variat intre 7,23 + 9,52. Nu
s-a adaugat hidroxid pentru ajustarea pH-ului. S-a
determinat greutatea litrica, dimensiunea medie a
particulelor, distributia granulometrica si viscozitatea.

In urma realizdrii probelor de turnare, se prezinti
in lucrare corelarea parametrilor optimi ai suspensiilor
apoase alumino-zirconice cu conditiile de preparare.
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1.Introducere

Suspensiile apoase se utilizeaza pentru
fasonarea unor obiecte cu forme neregulate,
complicate cu pereti subtiri sau cu pereti grosi de
forme mai simple, prin turnare in forme de ipsos.
Turnarea este consideratd o metoda eficienta
pentru imbunatatirea densitatii si a microstructurii
produsului astfel incat aceasta tehnica se aplica la
fabricarea multor compozite si refractare [1].
Procedeul de fasonare prin turnare se bazeaza pe
proprietatea formelor de ipsos de a absorbi apa din
suspensiile ceramice. Se formeaza astfel un strat
subtire de pasta la suprafata formei, care constituie
produsul fasonat si care urmareste perfect conturul
formei. Prin deshidratare, pasta se contracta si se
desprinde de pe forma. La obtinerea mai multor
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Zircon and alumina are two raw materials used
for the production of ceramic materials with good thermal-
chemical properties. As shaping technology in the ceramic
industry it is use, among other technologies, the casting of
aqueous suspensions in plaster mouldings, for small series
and complicated thin section forms or simple thick section
forms.

The aim of our paper is to present the preparation
conditions for some aqueous suspensions of non-plastic
materials and some of their characteristics.

There were prepared some alumina-zircon
concentrated aqueous suspensions in order to study the
influence of water and additives amount and the
homogenisation-grinding time on the suspension
properties, as well. The water amount necessary for
obtaining the suspensions depends on the grinding time
and on the additives amount. There were used different
values of water amount for homogenised suspensions
between 3 and 9 hours. The amount of additives varied
between 0.30% + 0.38%. The obtained pH values with a pH-
meter Consort P901, varied between 7.23 + 9.52. It was not
added hydroxide for pH adjustment. The volume weight,
average dimension of the particles, the grain-size
distribution and viscosity were determined.

After preparation and analysis of casting samples
the correlation of the aqueous suspensions optimum
parameters with the preparation conditions are
emphasized.

1. Introduction

The aqueous suspensions are used for
shaping of objects with irregular, complicated forms
with thin section or simpler forms with thick section,
by casting in plaster moulds. Casting is considered
to be an efficient method for improving the density
and microstructure of the products and so this
technology is used to produce many composite and
refractory materials [1]. The shaping by casting
process is based on the plaster mouldings property
to absorb water from the aqueous suspensions.
Thus, it results in the formation of a thin layer of
paste on the mould surface, matching perfectly
every detail of the mould, forming the product. By
dehydration, the paste shrinks and it detaches from
the mould. At fabrication of several types of
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tipuri de ceramica tehnica nu se folosesc materii
prime plastice si de aceea a capatat o larga
raspandire procedeul de turnare din suspensii cu
materii prime degresante, cum ar fi alumina
calcinata si nisipul zirconifer.

in sistemele apa-oxizi, sarcina electrici s-a
considerat a fi determinata de fortele de hidratare
ale suprafetei cristalului si de adsorbtie ionica [2].

La introducerea unui oxid in apa, se
formeaza pe suprafata particulelor, compusi care
trec in mediul de dispersie, influentand pH-ul
suspensiei. Valoarea medie a pH-ului depinde de
natura chimica a materialului si de intensitatea
reactiei cu apa [3].

in solutie apoasd sarcinile particulelor
depind de pH-ul suspensiei [4].

Astfel valorile pH-ului pentru suspensiile de
ZrO, si TiO,, fara electroliti sunt cuprinse intre 6+7,
adica acestea sunt slab acide spre neutru. Trioxidul
de aluminiu genereaza suspensii [5] cu un pH bazic
(9). Punctul izoelectric al ZrO, este la pH = 6,5 iar
al Al,O3 la pH =8 + 9 [6].

Mecanismul de fluidificare a acestor
suspensii este determinat de sarcinile electrice ale
particulelor care apar ca rezultat al adsorbtiei
preferentiale a ionilor din mediul de dispersie sau a
disocierii ionilor de la suprafata particulelor. Stratul
de ioni de la suprafata particulelor poate fi
compensat prin ioni de semn contrar, care
formeaza un strat dublu electric difuz cu grosimea
determinatd de concentratia ionilor din mediul
inconjurator. Astfel in cazul trioxidului de aluminiu,
la temperatura obisnuita, granulele sunt acoperite
superficial cu un strat de hidroxid, deoarece acesta
este mai stabil decat a- Al,Os;.

Turnarea este un procedeu mai putin
productiv ca strunjirea, dar are avantajul de a
permite obtinerea unei game foarte largi de
produse cu forme complicate.

Suspensia de turnare trebuie sa contina o
cantitate cat mai micad de apa, pentru a permite
formarea rapidd a peretelui, s& aiba o fluiditate
optima, adica sa curga usor si sa contina fluidifianti
adecvati, care sa nu atace peretii formelor de lucru.
Particulele solide constituente ale suspensiei
trebuie sa aiba dimensiuni convenabile (dispersie
granulometrica optima). Dimensiunea particulei
pulberii influenteazéd fenomenele de solvatare si
tendinta de coagulare a suspensiilor. Fenomenele
de solvatare incep sa devina constante cand
dimensiunea particulei este sub 1uym [3].

Importanta continutului de fractiune fina
intr-un sistem dispers se manifesta atat in legatura
cu marimea fluiditati cat si cu caracterul
comportarii la curgere.

Viscozitatea  suspensiilor creste cu
cresterea concentratiei si continutului in particule
fine. Viscozitate minima, la concentratie maxima de
solid, se obtine printr-o macinare controlatd a
agregatului si utilizare eficientd a defloculantilor
[7-9].

technical ceramics there are used non-plastic raw
materials and therefore it has become a wide
common way to apply the casting of non-plastic
raw materials, such as calcined alumina and zircon
sand, in aqueous suspensions.

In water-oxide systems, the electric
charge is considered to be determined by the
hydration forces of crystal surface and the ionic
adsorption [2].

When introducing an oxide in water,
chemical compounds are formed on the surface of
the particles that pass into the dispersion medium,
influencing the suspension pH. The average pH
value depends on the chemical nature of the
material and on the intensity of the reaction with
water [3]. In aqueous solution the particle charges
depend on the suspension pH [4].

Thus, the pH values for Zr0, and TiO,
suspensions, without the electrolytes, range
between 6 + 7, mildly acid to neutral. Aluminium
trioxide generates suspensions [5] with a basic pH
(9). The isoelectric point for ZrO, is at pH = 6.5,
and for Al,O3 at pH = 8 + 9 [6].

The fluidification mechanism of these
suspensions is determined by the electric charges
of the particles that appear as a result of the
preferential adsorption of the ions in the dispersion
medium or as dissociation of the ions at the
surface of the particles. The ion layer on the
particles surface can be compensated by ions of
opposite sign, which form a diffuse electrical
double layer that has thickness determined by the
concentration of ions in the medium. Therefore, in
the case of aluminium trioxide, at normal
temperature, the grains are superficially covered
by a hydroxide layer, as being more stable than
the a- A|203.

Casting is a less productive process than
shaping by turning but it has the advantage of
making possible the production of a wide range of
products with complicated shapes.

The casting suspension has to contain an
amount of water as low as possible, in order to
allow the rapid formation of the wall and also to
have an optimum fluidity, to flow easily and to
contain adequate surfactants that not attack the
surface of the mould. The solid particles of the
suspension must have suitable dimensions
(optimum granulometric dispersion). The particle
dimension of the powder influences the solvation
phenomena and the coagulation behaviour of the
suspensions. Solvation phenomena begin to
become constant when the particle dimension is
less than 1 ym [3].

The importance of the fine fraction content
in a disperse system becomes manifest both for
the fluidity and the character of the flow behaviour.

Suspensions viscosity increases with the
growth of concentration and fine particles content.
The minimum of viscosity for a maximum
concentration of solid phase is controlled through a
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2. Modul de lucru

Pentru experimentarile de laborator s-au
utilizat ca materii prime alumina calcinatda de la
Oradea si zircon (nisip zirconifer din Australia).
Pentru reducerea temperaturii de sinterizare s-a
ales TiO, (rutil) de la firma Loba.

Dimensiunea medie a particulelor si
distributia granulometrica pentru alumina si nisip
zirconifer s-au  determinat cu  analizorul
granulometric cu laser Fritsch Analysette 22.
Alumina calcinata, utilizata in experimentari, are
diametru mediu al particulelor de 7,17 pm,
suprafata specificd de 2,68 mz/g, iar  nisipul
zirconifer din Australia, macinat uscat 21 ore in
mori cu bile de portelan, are diametru mediu al
particulelor de 4,20 ym si suprafata specifica de
4,55 m?/g.

Pentru prepararea suspensiilor apoase s-a
utilizat intre 0,12%-0,20% carboximetilceluloza de
sodiu (CMC-Na), 0,08 % guma arabica (G.A.) si 0,1
% alcool polivinilic (APV) sub forma de solutie de
concentratie 10%. CMC-Na are rolul de dispersant
si liant, G.A. de dispersant, iar APV-ul mareste
rezistenta pe crud a produselor fasonate prin
turnare in forme poroase.

Cantitatea de aditivi reprezintd procente
gravimetrice fatd de cantitatea de solid din
suspensie. Solidul este compus din 46% alumina,
51% zircon si 3% TiO..

Materiile prime selectionate, s-au dozat
corespunzator pe o balantd electronicd si s-au
omogenizat in mori cu bile de corindon, intr-o
moara planetara, timp de 3, 5, 7 si 9 ore. Ca mediu
de dispersie s-a utilizat apa distilata.

controlled grinding of aggregates and efficient use
of the de-flocculants [7 - 9].

2. Experimental part

For experiments there were used as raw
materials calcined alumina from Oradea and zircon
(zircon sand from Australia). As sintering aid was
chosen TiO, (rutile) from Loba company.

The average particles dimension and the
grain-size distribution for alumina and zircon sand
were determined by laser granulometry analyzer-
Fritsch Analysette 22. The calcined alumina used
in the experiments has an average diameter of the
particles of 7.17 uym, a specific surface area of
2.68 m2/g and the Australian zircon sand, after 21
hours dry grinding in porcelain balls mills, has an
average particle diameter of 420 ym and a
specific surface area of 4.55 m“/g.

For preparation of the aqueous suspensions
there were used 0.12% =+ 0.20% sodium
carboximethyl-cellulose (CMC-Na), 0.08 % acacia
gum (G.A.) and 0.1 % polyvinyl alcohol (APV) as
solution with 10% concentration. CMC-Na has a
dispersant and binding role while APV increases
the resistance of green-shaped products by
casting in porous forms.

The amount of additives represents
gravimetric percentages related to the solid phase
in suspension. The solid phase of suspension is
composed of 46% alumina, 51% zircon and 3%
TiO,.

The raw materials selected were weighted
on an electronic balance and homogenised in

corundum ball mills and in a planetary mill, for 3, 5,
Tabelul 1

Compozitia suspensiilor si timpul de omogenizare / Suspension composition and homogenization time

Suspensia Compozitie [% gr.] / Composition [% gr.] Timp de macinare, tmac.
Suspension Solid Apa distilata Aditivi Grinding time [h]
Distilled water Additives

S1 76.92 23.08 0.30 3

S2 76.34 23.66 0.30 5

S3 76.92 23.08 0.30 7

S4 75.19 24.81 0.30 9

S5 75.19 24.81 0.30 7

S6 75.19 24.81 0.33 7

S7 75.19 24.81 0.35 7

S8 75.19 24.81 0.38 7

Pe suspensiile realizate s-au determinat
distributiile granulometrice si diametrul mediu al
particulelor, dmeq, pH-ul, greutatea litrica, G,
caracteristicile reologice si s-a estimat comportarea
la turnare.

Masuratorile de pH s-au facut cu un pH-
metru Consort P901.

Caracteristicile reologice s-au realizat cu un
viscozimetru Brookfield DV-Il +Pro (Brookfield
Engineering Laboratories Inc., Middleboro, USA).

7 and 9 hours. As a dispersive medium distilled
water was used.

On the resulting suspensions there were
determined the granulometric distributions and the
average diameter of the particles, dieq, pH, volume
weight, G,, rheological characteristics and the
casting behaviour was appraised.

The pH measurements were done with a
Consort P901pH meter.

The rheological characteristics  were
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S-a utilizat axul ULA-DIN-87 pentru care sunt
necesari 2 ml de suspensie de testat. Tensiunea de
forfecare si  viscozitatea suspensiilor s-au
determinat la viteze de forfecare de la 0,387 s™' la
77,4 s, valori la care masoara aparatul utilizat.
Comportarea la turnare s-a determinat prin
turnarea suspensiilor pe o placa din ipsos. S-a
urmarit, timpul de formare a peretelui ceramic si
modul de desprindere.

3. Rezultate si discutii

Distributia fractiilor granulometrice masurate
este prezentata in tabelul 2.

Toate suspensiile prezinta fractii
granulometrice in plaja 0,16 + 5,01 ym. Distributia
fractiilor granulometrice prezentata in tabelul 2 este
influentatd de timpul de macinare si de cantitatea
de apa in cazul suspensiilor preparate cu aceeasi
cantitate de aditivi (S1 + S5) si de cantitatea de
aditivi In cazul suspensiilor macinate acelasi timp
cu aceeasi cantitate de apa (S5 + S8).

determined with a Brookfield DV-Il +Pro
viscosimeter (Brookfield Engineering Laboratories
Inc., Middleboro, USA). The ULA-DIN-87 device
was employed for which 2 ml of suspension are
needed for testing. The shear tension and the
viscosity of the suspensions were determined at
shear speeds from 0.387 s' to 77.4 s, values
typical for the used equipment. The casting
behaviour was determined by casting of the
suspensions on a plaster plate. The time needed
for the formation of the ceramic wall and the way
to detach from the plate.

3. Results and discussions

The  distribution of the measured
granulometric fractions is presented in Table 2.

All  suspensions present granulometric
fractions within the interval 0.16 + 5.01 uym. The
granulometric fractions distributions presented in
Table 2 are influenced by the grinding time and the
amount of water in the case of the suspensions

Tabelul 2

Distributia fractiilor granulometrice si timpul de macinare a suspensiilor apoase elaborate
Distribution of the granulometric fractions and the grinding time of the prepared aqueous suspensions

Proba Fractii granulometrice [%]/ Granulometric fractions [%] Trmac.

Sample <0.16 ym 0.16 + 0.96 ym 0.96 + 5.01 ym >5.01 ym [h]
S1 0.61 28.05 63.60 7.74 3
S2 0.88 40.12 58.97 0.03 5
S3 0.82 32.10 65.03 2.05 7
S4 0.92 41.36 57.70 0.02 9
S5 0.98 39.69 59.33 0.00 7
S6 0.91 38.25 60.84 0.00 7
S7 0.92 38.61 60.42 0.05 7
S8 0.82 35.82 62.91 0.45 7

Cresterea cantitatii de apa chiar putin, de la
23,08% (S3) la 24,81% (S5), a determinat o
macinare mai avansata a amestecului de materii
prime, evidentiata prin cresterea fractiilor
granulometrice intre 0,16 + 0,96 um. Scaderea
fractiei granulometrice intre 0,16 + 0,96 pm in
favoarea cresterii fractiei granulometrice intre 0,96
+ 5,01 um in cazul suspensiilor macinate acelasi
timp, cu aceeasi cantitate de apa, dar cu cantitati
diferite de aditivi se poate explica prin aparitia unei
tendinte de aglomerare a particulelor mai mici de
0,1 pm. Tendinta de aglomerare creste cu
cresterea cantitdti de aditivi de la 0,30% la
0,38 %.

Caracteristicile  suspensiilor  determinate
experimental sunt prezentate 1n tabelul 3
(viscozitatea prezentata este cea masurata la
viteza de forfecare 77,4 s™).

Din tabelul 3 se observa ca pH-ul
suspensiilor este Tn domeniul bazic. Toate
suspensiile prezinta greutatea litrica de peste
2400 g/l.

Cresterea timpului de macinare determina
scaderea diametrului mediu al particulelor,
cresterea viscozitatii suspensiilor si a suprafetei
specifice. Exceptie face suspensia S3, macinata

prepared with the same amount of additives (S1 +
S5) and by the additive amount in the case of
suspensions grinded for the same time with the
same amount of water (S5 + S8). Increasing the
amount water from 23.08 % (S3) to 24.81 % (S5)
determined an advanced grinding of the raw
material mix, proved by the increased proportions
of 0.16 = 0.96 uym granulometric fractions. The
decrease of the 0.16 =+ 0.96 uym granulometric
fraction in favour of the increased 0.96 =+ 5.01 ym
fraction in the case of the suspensions grinded for
the same time and with the same amount of water,
but with different amount of additives can be
explained by the apparition of an agglomeration
tendency of the particles smaller than 0.1 ym. The
tendency for agglomeration increases when
increasing the additive quantity from 0.30 % to
0.38 %.

The characteristics of the suspensions
determined in our experiments are presented in
Table 3 (the presented viscosity is the one
measured at the shear speed of 77.4 s'1).

From Table 3 one can observe that pH of
suspension is in the basic domain. All the
suspensions present a volume weight over
2400 g/l.
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Table 3

Caracteristicile suspensiilor elaborate / Characteristics of the studied suspensions

Proba / %aditivi Amed D=03ST -]

D=774Ts-1
n &l S G Tmac.

n s
Sample / %additives [um] pH [mPa.s] [mPa.s] [mZ/Fig] [g/l] [h]
S1/0.30 3.030 8.21 4448 200.1 5.75 2447 3
S2/0.30 1.391 7.86 4852 149.6 7.59 2420 5
S3/0.30 1.952 7.47 - 37.1 6.57 2450 7
S4/0.30 1.368 9.07 6874 525.5 7.85 2453 9
S5/0.30 1.410 7.65 404.3 68.7 7.69 2435 7
S6/0.33 1.511 9.52 3639 177.9 7.44 2438 7
S7/0.35 1.521 9.23 5661 226.4 7.46 2438 7
S8/0.38 1.749 7.40 2426 107.1 7.00 2445 7

7 ore, cu 23,08 % apa, care prezinta cel mai mare
diametru mediu al particulelor, cea mai mica
suprafata specifica, care s-ar datora aglomerarii
particulelor.

De asemenea, suspensiile prezinta o
crestere a diametrului mediu al particulelor, cand
se mareste cantitatea de aditivi de la 0,30% la 0,38
%. Viscozitatea suspensiilor se mareste cu
cresterea dimensiunii medii a particulelor de la 1,41
pm la 1,52 ym si apoi scade cand suspensia
stabilizatd cu 0,38 % aditivi prezintd diametrul
mediu al particulelor de 1,75 uym.

in figura 1 se prezintda comportarea la
curgere a suspensiilor preparate cu 0,30% aditivi,
23,08% apa, prin macinare 3 si 7 ore, iar in figura 2
se prezinta curbele de curgere ale suspensiilor cu
0,30% aditivi si 24,81 % apa macinate 7 si 9 ore.

Din figura 1 se observa ca timpul de
macinare mai mare determina o crestere a
stabilitatii suspensiei.

in figura 3 se prezintd curbele de curgere
ale suspensiilor cu 0,30% aditivi, macinate 7 ore
dar cu cantitati diferite de apa, iar in figura 4
comportarea la curgere a suspensiilor preparate cu
24,81 % apa macinate 7 ore, dar cu cantitati diferite
de aditiv.

140
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120- —4-S3-7h

100

80 1

Shear stress, [Pa]

60-
40

20+

Increasing the grinding time determines the
decrease in the average diameter of the particles,
the increase of suspension viscosity and of the
specific surface area, as well. There is one
exception, suspension S3, grinded for 7 hours,
with 23.08 % water, that presents the highest
average particle diameter and the lowest specific
surface area — this could be due to the
agglomeration of the particles.

Also, when increasing the additive amount
from 0.30% to 0.38 %, the suspensions present an
increase of the average diameter of the particles.
The suspensions viscosity is increased with the
increase of the particles average dimension from
1.41 uym to 1.52 ym and then decreases when the
stabilised suspension with 0.38 % additives presents
an average particle dimension of 1.75 um.

In the Figure 1 is presented the flow
behaviour of the suspensions prepared with 0.30%
additives, 23.08% water, grinded for 3 and 7
hours; in Figure 2 there are given the flow curves
of the suspensions prepared with 0.30% additives,
24.81 % water, grinded for 7 and 9 hours.

From Figure 1 one can observe that the
longer grinding time determines an increase of the
suspension stability.

Fig. 1- Curbe de curgere ale suspensiilor S1
si S3 preparate cu 0,30% aditivi ,
23,08% apa, prin macinare umeda
3h (S1), respectiv, 7h (S3) / The flow
curves of the S1 and S3
suspensions, prepared with 0.30%
additives, 23.08% water, through wet
grinding for 3 hours (S1), and 7
hours (S3), respectively.
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70 80
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Fig. 4 - Curbe de curgere pentru suspensiile
macinate 7 ore, cu 24,81 % apa si
cantitati diferite de aditivi / The flow
curves of the wet grinded
suspensions for 7 hours, with 24.81
% water and various amount of
additives.
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Suspensiile prezinta un caracter
pseudoplastic la viteze mici de forfecare dupa care
comportarea este newtoniana.

Din grafic se observa céa la marirea cantitatii
de apa din suspensie, suspensiile macinate 7 ore
prezinta diferit caracterul pseudoplastic, respectiv,
la suspensia cu mai multd apa caracterul
pseudoplastic este cel mai evident. Cel mai
pronuntat caracter pseudoplastic il prezinta
suspensia cu 0,35 % aditivi iar cel mai scazut
suspensia cu 0,30 % aditivi.

Adaosul de 0,30% aditivi determina
stabilizare sterica suspensiilor. Adaosuri de 0,33%
si 0,35% aditivi s-ar putea sa determine floculare
puntatd si de tip drenaj, care determina
aglomerarea  particulelor, implicit  cresterea
viscozitatii. Cresterea cantitatii de aditivi la 0,38%
poate conduce la stabilizare de tip drenaj pentru
suspensia S8. Suspensia S8 prezinta o viscozitate
mai mica decat S5 si S6.

Comportarea la turnare a suspensiilor
preparate se prezinta in tabelul 4.

Din tabelul 4 se constata ca cea mai buna
comportare la turnare o prezinta suspensia S2,
macinata 5 ore, cu 23,66 % apa, un diametru
mediu al particulelor de 1,39 um, viscozitatea de
4852 mPa.s la viteza de forfecare de 0,387 s

In Figure 3 shows the flow curves of the
suspensions prepared with 0.30% additives,
grinded for 7 hours but with different quantities of
water; in Figure 4 is given the flow behaviour of the
suspensions prepared with 24.81 %  water,
grinded for 7 hours, but with different quantities of
additives. The suspensions present a pseudo-
plastic behaviour at low shear speeds but then the
behaviour is becoming Newtonian.

Increasing of water amount in the
suspensions grinded for 7 hours determines a
decrease of the shear tensions and of the pseudo-
plastic flow behaviour, as well.

From the plotting it can be observed that
when increasing the water quantity in suspension,
the suspensions grinded for 7 hours present a
different pseudo-plastic character: for the
suspension with more water the pseudo-plastic
character is most evident.

The highest pseudo-plastic character is to
be found for the suspension prepared with 0.35 %
additives, and the lowest one for the suspension
made with 0.30 % additives.

Addition of 0.30% additives determines a
steric stabilization of the suspensions. Additions of
0.33% and 0.35% additives might determine a
bridging and/or drainage type flocculation which

Tabelul 4
Comportarea la turnare a suspensiilor elaborate / Flow behaviour of the studied suspensions
Proba Observatii
Sample Observations Tmac. [N]
S1 Se toarna relativ bine, se lipeste / Flows relatively well, it sticks 3
S2 Se toarna f. bine, se formeaza perete in 5 min., se contracta 5
Flows very well, wall forms in 5 minutes, it shrinks
s3 Se formeaza greu peretele in 35 min.; suspensie destul de instabila 7
The wall forms with difficulty, in 35 minutes; the suspension is rather unstable.
S4 Destul de viscoasa / Fairly viscous suspension
Se formeaza greu peretele, in aprox. 35 min.; se desprinde; are rezistenta pe crud buna.
S5 The wall forms with difficulty, in approximately 35 minutes; it detaches; good resistance of green 7
body.
S6 Se comporta bine, se desprinde greu de pe forma, fragila
Good behaviour, detachment with difficulty from the mould, fragile.
S7 Peretele se formeaza in 5 min. / The wall forms in 5 minutes.
S8 Se formeaza greu peretele, in aprox. 35 min. 7
The wall forms with difficulty, in approximately 35 minutes.

Suspensiile S3, S5, S8, cu viscozitatea
mic3, la viteza de forfecare de 0,387 s, prezinta
dificultati la turnare. Tendinta de aglomerare a
determinat cresterea timpului de formare a
peretelui. Valorile de pH ale acestor suspensii sunt
intre 7,40 + 7,65.

4. Concluzii

Pe baza informatiilor obtinute in aceasta
lucrare se pot formula urmatoarele concluzii:

e Se pot obtine suspensii apoase din alumina-
zircon, cu bune proprietati reologice, folosind
ca aditivi CMC, GA si APV.

e Cresterea timpului de macinare determina o
scadere a diametrului mediu al particulelor.

e Cantitatea minima de apa necesara obtinerii
suspensiilor cu 0,30 % aditivi este de 23,06

determines the particle agglomeration, and thus
the increase of viscosity. The increase of the
additive amount at 0.38% can lead to a
stabilization of drainage type for the suspension
S8. The S8 suspension presents a lower viscosity
than suspensions S5 and S6.

The flow behaviour of the prepared
suspensions is presented in Table 4. From Table 4
one can see that the best flow behaviour is
presented by suspension S2, grinded 5 hours, with
23.66 % water, with an average particle diameter
of 1.39 ym, viscosity of 4852 mPa.s at the shear
speed of 0.387 s

Suspensions S3, S5, S8, with low
viscosity, at shear speed of 0.387 s, present
difficulties casting. The agglomeration tendency
determined the increase of the time of wall
formation.
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% pentru cele macinate 3 ore si 7 ore, de
23,66 %, pentru cele macinate 5 ore si de
2481 % pentru cele macinate 9 ore.
Cresterea  cantitdti de apa, pentru
suspensiile cu 0,30 % aditivi, macinate 7 ore,
de la 23,06 % la 24,81 % determina o
viscozitate minima si o stabilitate mai buna
suspensiei macinate.

Din suspensiile cu viscozitatile cele mai mici
(S3, S5, S8) se formeaza pereti ceramici de
aproximativ 2 mm in 35 minute, dificil de
desprins de pe formele din ipsos, relativ
fragile.

Cresterea cantitatii de aditivi, pentru
suspensiile macinate 7 ore, cu 24,81 % apa,
mareste viscozitatea suspensiilor si apoi o
scade.

Suspensiile prezinta pH bazic.

Suspensia macinata 5 ore, cu 23,66 % apa si
0,30 % aditivi, desi are o viscozitate destul
de mare (4852 mPa.s) se comporta cel mai
bine la fasonare prin turnare in forme din
ipsos.
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The pH values of these suspensions are

between 7.40 + 7.65.

4. Conclusions

On the basis of the information resulted

from this study we can formulate the following
conclusions:

e Aqueous alumina-zircon suspensions can be
prepared, with good rheological properties,
using additives like CMC, GA and APV.

¢ Increasing the grinding time determines a
decrease of the average particle diameter.

e The minimum amount of water necessary for
preparation of suspensions with 0.30 %
additives is of 23.06 % for the ones grinded
for 3 and 7 hours, of 23.66 % for the ones
grinded for 5 hours and of 24.81 % for the
ones grinded for 9 hours. Increasing the
amount of water, for the suspensions with
0.30 % additives, grinded for 7 hours, from
23.06 % to 24.81 % determines a minimal
viscosity and a better stability of the grinded
suspension.

e From the suspensions with the Ilowest
viscosity (S3, S5, S8) walls of approximately
2 mm thick are formed in 35 minutes, difficult
to detach from the plaster moulds, relatively
fragile.

¢ Increasing the amount of additives, for the
suspensions grinded for 7 hours, with 24.81
% water, increases the suspension viscosity
and then decreases it.

¢ The suspensions present a basic pH.

e The suspension grinded for 5 hours, with
23.66 % water and 0.30 % additives,
although with a rather high viscosity (4852
mPa.s), exhibits the best behaviour at flow-
casting into plaster moulds.
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