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MARIA SPATARU, VIRGINIA BURGHELEA, OVIDIU DUMITRESCU
MIRCEA IOAN POPESCU,GEORGE DRAGULESCU
Universitatea POLITEHINCA Bucuregti

Lucrarea prezinti metoda de preparare, optimizare gi
caracterizare din punct de vedere fizico-chimic a
suspensiilor apoase pe bazd de alumini-nisip
zirconifer.Caracterizarea suspensiilor s-a fdcut prin metode
reologice 9i granulometrice. Viscozitatea gi diametrul
mediu al particulelor influenteazi calitatea suspensiilor
apoase ceramice, utilizate pentru fasonarea prin turnare in
forme poroase. Aceste suspensii sunt semifabricate
utilizate la obfinerea anumitor produse ceramice cu bune
caracteristici refractare. Se propune o metodi
colorimetrici de control al calitifii acestor suspensii.
Metoda colorimetrici propusi nu a fost intdlniti in
literatura de specialitate pentru aprecierea calitifii
suspensiilor apoase ceramice.

l . lntroducere

Suspensiile apoase ceramice din alumind -
nisip zirconifer sunt sisteme coloidale polidisperse,
cu materii prime degresante. Pentru stabilitatea
suspensilor gi impiedicarea depunerii degresantilor
se folosesc mici adaosuri de electrolil i gi compugi
organici,  cum ar f i  :  guma arabice (G.A.) ,
carboximetilceluloza de sodiu (CMC), alcoolul
polivinilic (APV), amidonul, dextrina,etc. Realizarea
suspensiilor ceramice implicd in principiu doui
p r o b l e m e [ 1 ] S i  a n u m e :

1- Stabilirea unui sistem de preparare al
suspensiilor care sa asigure invariabilitatea
proprietdlilor sale ;

2- Determinarea proprietd(ilor suspensiilor
(nu numai din punct de vedere al curgerii, ci gi din
punct de vedere al formdrii peretelui ceramic Ai al
operalii lor tehnologice ulterioare).

Suspensiile, pretabile fasondrii prin turnare
in forme poroase, trebuie sd fie fluide, stabile, sd
confind pu[ind apa, un procent optim de adaosuri
adecvate, dispersie granulometricd cores-
punzdtoare formdrii de produse uniforme, cu
rezistente convenabile in stare crudd .

Turnarea, degi este un procedeu mai pu{in
productiv ca strunjirea, are avantajul de a permite
oblinerea unei game foarte largi de produse cu
forme complicate, de serie micd.

Colorimetria ca gtiinla a mdsurdrii culorii gi a
aspectului acesteia, poate fi folositd pentru aprecie-

Metode de testare / Testing method
ADINA MIHAIL

Institutul PASTEUR Bucuregti

l . lntroduction

Ceramic aqueous suspensions from alumina-
zircon (zirconium sand) are polydisperse colloidal
systems with degresant raw materials.For
suspension stability and degresants preventing to
lay down are used small addi-tions of electrolytes
and organic compounds, such as : Arabic gum
( A.G.), sodium carboxymethylcellulose ( CMC ),
polyvinyl alcohol (APV), starch, dextrine, etc. ln
principle, the achievement of ceramic suspensions
involves two problems [ 1 ] :

1-The establisment to a system for
suspensions preparation which can assure their
invariable propefiies;

2- Determination of suspensions properties
(not only by point of view of flow, but also by point of
view of ceramic wall formation) and of subsequent
technolog ical operations.

Suitable suspensions to shaping process
through pouring in plaster moulds, must to be: fluid,
stable, to contain little water, a best percentage of
adequately additions grain-size distribution
(dispersion) according to mould of uniform products,
resistance in raw (green) state.

The casting process, although is a less
productive than lathing one, it has advantage to
permit (allow) obtaining of a very large ganut
(scale) of products with complicated shapes, in
small series.

The colorimery as the science of color

METODA COLORIMETRICA OC TESTARE A SUSPENSIILOR
PE BpzA Oe ALUMTNA $t Ntstp ZTRCONTFER

TESTING COLORIMETRIC METHOD
OF ALUMINA-ZIRCON SUSPENSIONS

The paper presents a preparing, optimizing and
characterizing method from physical-chemical point of
view of aqueous suspensions based on alumina-
zirconium sand. Suspensions characterization has made
by rheological and size distribution methods. Viscosity
and average diameter of grains influence the quality of
ceramic aqueous suspensions utilized for shaping
through pouring in plaster moulds. These suspensions
are semi-products used for the obtaining of some ceramic
products with good refractory characteristics. A check
colorimetric method of these suspensions quality is
proposed. The colourimetry, like as the rheology, permits
estimation of suspensions and oxide ceramic pastes
quality. Proposed colorimetric method has not been met,
into literature of speciality, for the aqueous ceramic

spensions estimation.
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rea cal i tat i i  suspensi i lor gi pastelor ceramice
oxidice. Metoda colorimetricd propusd reprezintd
ansamblul de modele matematice 9i fizice care
definesc perceperea obiectivd a culorii gi include
aparate gi tehnici de mdsurd, precum gi gestionarea
datelor l2l. S-a utilizat un program specific de
calculator Universe v.4.10 de la Hunterlab-
Romegatest.

2. Parte experimentali

Pentru prepararea suspensiilor apoase s-au
uti l izat alumind calcinatd de la Oradea (Romdnia),
99,8% o-Al2O3, cu f inelea medie de 1,9 pm, 46 "/",
nisip zirconifer din Australia ( ZrSiO+ ), cu finelea
medie de 117,9 pm, 51 "/" ,Tio2_ruti l ,  Merck, 3 7",
adit ivi :  CMC, G,A., APV sub formd de soluf ie
apoasd de concentrafie 10 o/o, ape industriald,
pH-7 ,4 ,  1B  %,  [3  ] .

Pentru o stabilitate bund a suspensiei,
amestecurile de materii prime s-au mdcinat umed in
mori de porlelan cu bi le de po(elan aluminos,
avdnd un volum de 5 | . Raportul intre amestecul de
pulberi : bile : apd a fost de 1 : 1 : 0,2. Mdcinarea
s-a fdcut timp constant de 5 ore. Compozifii le
suspensi i lor sunt prezentate in tabelul 1.

Pe suspensiile preparate s-au determinat
urmdtoarele caracteristici: pH-ul, greutatea litricd,
dimensiunea medie a part iculelor gi distr ibufia
granulometricd,viscozitatea.Valorile de pH s-au
ob[inut cu un pH-metru electronic de tip Orion EA
940.

Dimensiunea medie a part iculelor gi
distribu[ia granulometricd a materiilor prime gi a
suspensiilor s-au determinat cu un analizor
granulometric cu laser, FRITSCH, tipul Analysette
22. Viscozitatea suspensiilor s-a mdsurat cu un
viscozimetru Rheomat RM 180 cu sisteme de
mdsurare de tip Brookfield. Testele de culoare s-au
realizal cu un spectrocolorimetru portabil MiniScan
XE Plus, Hunterlab : i luminant Dos , port de
mdsurd LAV, geometrie Ool45o unghi de observare
1 0 " , ( f i g .  1 ) .

measuring and its aspect can be used for quality
appreciation of suspensions and oxide ceramic
pastes . Suggested colorimetric method represents
the ensemble of mathematical and physical models
which define the objective perception of color and
includes apparatus and measuring technics, as well ,
data administration [ 2 ].A specified soft, Universe
v.4.10, from Hunterlab-Romegatest, was used.

2. Experimental

For preparing agueous suspensions, calcined
alumina from'Oradea (Romania) with 99.8 "/" CI-
Af203 , 1.9 pm mean f ineness, 46y", zirconium sand,
(ZrSi0a ), Australia, 117.9 pm grain-size average,
51o/", Ti02 -rut i l ,  Merck quali ty, 3%, binders I A.G.,
CMC, APV as aqueous solut ion of 10 oh, industr ial
water, with pH = 7.4, 18"/" were used [ 3 ]. Raw
materials mixtures were wet grinded in corindon
balls mil ls of 5 |  in volume for a good stabi l i ty of
suspensions, Powder mixture : balls : water ratio
was of 1 : 1 : 0.2.The grinding was done for 5 h of
constant time.Composition of the suspensions are
presented in table 1.

The next characteristics : pH, volume weight,
mean size of grains and their distributions, viscosity
were determined on the prepared suspensions.

Tabelul 1

Fig. 1 - MiniScan XE Plus,

Com tion of the 10ns

Suspensie
Suspension

Solid
Solids

t % l

Apa
Water
t % l

Adaosur i /Adds [% ]

Total CMC GA APV

8 1 1 81 .BO 1 8 0.20 o . 1 2 0.08
812 81.82 1 B 0 . 1 8 0.08 0 .10
8 1 3 81.78 1 B 0.22 o . 1 2 0 . 1 0
814 81.70 1 8 0.30 o . 1 2 0.08 0 . 1 0
8 1 5 81.92 1 8 0.08 0.08
8 1 6 81 .88 1 B 0 . 1 2 0 . 1 2
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Pentru realizarea metodei colorimetrice de
control al calit5fii acestor suspensii se vor parcurge
urmdtoarele etape :

chimice ce caracterizeazd suspensiile apoase;'

spectrale ale suspensiilor, printr-o procedurd de
mdsurd specificd probelor opace;

suspensiilor, in conformitate cu normele CIE: L*,
d*, b*, C*, h*, unde L* este coordonata denumitd
luminanfd(alb-negru) a culorii, o/o i a*-coordonata
de cromaticitate pentru zona de culoare rogu-
verde, o/o ; b*-coordonata de cromaticitate pentru
zona de culoare galben-albastru, % ;C*-
cromaticitatea sau puritatea culorii; h*-nuan[a;

admis/respins, prin intermediul diferenfelor
pa(iale de culoare : AL*, Aa*, Ab*, respectiv a
celor totale de culoare, exprimate prin
intermediul a doud formule utilizate pe plan
internalional : AF.x, 4E'* Diferenlele s-au
calculat fafa de doud etaloane colorimetrice:
proba cu compozifia optimd oblinutd, respectiv ,
media colorimetricd a probelor;

a toleranfelor teoretice admise, intre probe gi
etaloanele considerate ;

programului UNIVERSE v. 4.10, pentru a defini
diagrama statisticd de calitate pentru suspensiile
preparate.

3. Rezultate 9i disculii

Caracteristicile generale ale suspensiilor ca
granulometrie, pH gi viscozitate determinate la
anumite temperaturi, sunt prezentate in tabelul 2.

Printr-o procedurd de mdsurd specificd
probelor opace, s-au achizilionat, stocat gi prelucrat
datele spectrale ale suspensiilor, prezentate in figura
2.

Din analiza spectrelor se constatd o serie de
absorblii specifice (minime ale spectrelor) mici,
caracteristice probabil componenlilor de bazd ai
suspensiilor.

The values of pH were obtained with an electronic
pH-meter, type Orion EA 940. Mean grain-size and
size distributions of the raw materials 'and

suspensions were determined with a laser
granulometric analyser Fritsch, type Analysette 22.
Suspensions viscosity were measured with a
Rheomat RM 180 viscosity meter having measuring
systems of type Brookfield Color tests were
realized with a portable spectrocolorimeter Mini
Scan XE Plus, Hunterlab : il luminant D65 , port of
measure LAV, geometry ool45o, angle of sight 100,
(f is. 1).

The next stages went through fdr control
colorimetric method achievement of these
suspensions quali ty:

chemical data which characterize aqueous
suspensions;

and processing with a specified measure
proceedings to opaque samples;

suspensions color, in keeping with CIELAB'76
norms : L*, a*, b*, C*, h*, where L* is coordinate
named luminance ( white-black) of color , "/" i
a*- chromaticity coordinate for color zone red-
green, o/o i b*- chromaticity coordinate for color
zone yellow-blua, % ; C*-chromaticity or color
purity; h*-shade;

through the agency of color partial differences :
AL*, Aa*, Ab*, respective of total ones : AE*,
AE"r". The differences were calculated
depending on two colorimetric standards : the
sample with the obtained optimum composition,
respective, colorimetic mean of the samples;

methods, of theoretical tolerance limits, among
the samples and thinked standards;

v.4.10 soft to define statistical diagram of quality
for prepared suspensions .

Tabelu l2
Caracteristici su /Characteristics of the 10ns

Suspensie
Susoension

Greutate litricd
Volume weight

l o / l l
pH n

[Pa . s]
D med.

lpml
T

locl

8 1 1 2800 7.81 1 .88 1 ,32 21 ,00
812 2800 8 , 1 6 o.32 1  . 1 0 20.10
813 2800 8 . 1 4 10.46 45.50 20.20
814 2800 7.83 7.90 22.50 20.30
815 2800 7.55 13,49 81,4o 20,40
816 2800 8,43 7.37 2.42 20,00
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Deoarece este dificild aplicarea legii
Kubelka-Munk, pe probele studiate, din lipsa unor
etaloane spectrale, nu se pot determina cantitativ
concentra[iile componen[ilor din date spectrale.
Spectrele sunt paralele, ceea ce confirmd existenfa
speciilor chimice din care sunt formate suspensiile
la diverse concentralii. Din spectre, s-au determinat
parametrii standard internafionali CIELAB' 76 ai
culorii suspensiilor : L*, d*, b* ( v.fig. 3 ), ca etalon
considerdndu-se proba 814. Suspensia 814 s-a
ales ca etalon din considerente tehnologice [4 ].

in figura 3 se prezintd fereastra programului
Universe,"Master Color data", ce permite
vtzualizarea denumirii probelor, a principalilor
parametrii fizici care influen[eazd suspensia
(D=diametrul mediu al particulelor,V=viscozitatea),
a coordonatelor psihice rectangulare ale culorii
( L*, d*, b" ), u diferen[elor totale de culoare -AE"r"

9i a gradului de alb-Wl61E.
Diferenfa totald de culoare a fost calculatd

fald de un factor comercial (CF= 0,4) 9i un raport
intre luminanld gi cromatici tate, |  :c = 2l51.

Factorul comercial 0,4 este recomandat
pentru probe care au criterii de acceptabilitate
printre cele mai severe .Toleranfele pa(iale de
culoare s-au ales intre limitele t0,3.

Probele 811 gi 812, din punct de vedere al
AE"r" sunt respinse. Datoritd depdgirii toleranlei
parliale pe nuanfa galbend (Ab-) probele 811 9i B12
sunt mai slabe calitativ decdt etalonul 814. De
asemenea, probele 812 gi 815, care au luminanla
mai mare fala de etalon, ar putea sugera cd
folosirea numai a gumei arabice ca adaos de
fluidifiere/stabilitate nu este suficientd pentru
asigurarea calitdlilor cerute suspensiilor pentru
turnare.

Un alt criteriu de apreciere ar putea fi gradul de
alb al probelor, Wlcre. Acesta se poate utiliza pentru
probele slab colorate. Din figura 3 se observd cd cel
mai mare grad de alb il prezintd proba B12 care este
necorespunzdtoare atdt din punct de vedere al
proprietdlilor fizice cdt gi din punct de vedere al
rezisten[ei mecanice in stare crudd.

Criteriile grafice de apreciere a calitafii
suspensi i lor 811-816, prin intermediul diferenfelor
pa(iale, respectiv totale de culoare, de tip admis /
respins, fald de 814, sunt prezentate in figura 4.

Figura 4 prezintd atributele culorii : luminanla
( intensitatea ) - L*, respectiv, nuanla rogu/verde
sau galben /albastru in doud planuri : planul
luminanlei, cel mic din dreapta figurii gi planul
nuanlelor ( cel mare din stdnga figurii ).

In planul nuanfei, Tn zona sa centrald se
reprezintd printr-un pdtrat limitele de toleranld
pa(iald 64x, Ab*.ln aceeagi zond apare o elipsd
care reprezintd limitele ce definesc zona de
acceptabilitate a nuanlelor, din punct de vedere al
AE"r" (al diferenlelor totale de culoare).Limitele
corespunzdtoare ale luminan{ei sunt indicate in

3. Results and discussion

General characteristics of the suspensions
such as: granulometry, measured pH and viscosity
at certain temperatures, are presented in table 2,

Spectral data of the suspensions were
acquisitioned, stocked and processed through a
proceeding of specified measure to opaque
samples. These are presented in figure 2.

A series of small specified absorbtions
(minimums of spectrum), probably, characteristics
of base compounds of suspensions is ascertained
from spectrum analysis. Becaube, the application of
Kubelka-Munk law , on studied samples, is difficult,
for lack of spectral standards, concentrations of
compounds can not determine cantitatively from
spectral data. Spectrum are parallel, what confirms
chemical species existence f rom which the
suspensions are formed at varied concentrations.
International standard parameters CIELAB'76 of
color suspensions were determined from spectrum :
L*, d*, b*(v . fig. 3), considering as standard 814
sample. 814 suspension was chosen as standard
from technological grounds [4 ]  .

Figure 3 presents window ,,Master Color
Data" of Universe soft which permits visualization of
name samples, of main physical parameters which
influence suspension ( G- mean size of grains, V=
viscosity ), rectangular psychic coordinates of color
( L*, d*, b*), total differences of color and degree of
white- Wl6lg.Total differences of color were
calculated depending on a commercial factor (
CF=0,4 ) and a ratio between luminance and
croma-ticity, I : c = 2 t 5 l. The commercial factor (
0,4 ) is recommended for the samples which have
criterion of acceptability through the most severe.
The partial differences were chosen between + 0,3
limits. From the point of view of AE"r., the 811 and
812 samples are rejected. 811 and 812 samples
are qualitative thinner than 814 standard because
of partial tolerance overfulfilment on yellow shade
(Ab-). As well, 812 and 815 samples, which have
the luminance bigger than standard could suggest
that only using of Arabic gum as fluidity/stability
addition is not enough for assurance of asked
qualities from suspensions for pouring. Another
criterion of decision could be white degree of
samples.This can be used only for thin coloured
samples.From figure 3 is observed that the greatest
white degree is presented of 812 sample which is
inadequate from point of view of physical properties
and of mechanical resistances in green state.

Appreciation graphical criteria of B1 1-816
suspensions quality, through the agenty of color
partial differences, respective, total ones, of type
pass/fail, depending on 81 4, are presented in figure
4. Figure 4 presents color attributes : luminance
(intensity), red/green and yellow/blue shades in two
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Fig.6 - Proprietdfi hzice gi colorimetrice ale suspensiilor B I 1-B 16 fatd
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Physical qnd colorimetric properties versus samples meqn and
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partea dreaptd. Prin aplicarea celor doud criterii de
acceptabilitate sunt admise trei probe [etalonul 814
in centru, respectiv, B1O ( notata cu 3 ) gi 816
(notatd cu 6)1. Se observd cd proba 815 (notatd cu
5) degi este in interiorul elipsei de tolerante totale
admise se respinge din punct de vedere al
luminanfei.

Aceeagi concluzie se poate trage gi din punct
de vedere al toleranfelor pa(iale ( pdtratul ).

in procesele'tehnologice lndustriale se pune
problema elabordrii unor diagrame statistice de
calitate, grafice care sd permitd'urmdrirea pe un
numdr mare de loturi (1SO ). in aceste diagrame
trebuie fixate toleran[ele admise pentru parametrii
care caraclerizeazd calitativ gi cantitativ sistemul
analizat.

Metoda colorimerticd propusd gi programul de
firmd Universe v.4.10 permite analiza evolu[iei
statistice a calitafii suspensiilor pentru un numdr
maxim de 500 de probe. Un astfel de grafic se
prezintd in figura 5.

In figura 5 se observd varia{iile parametrilor de
calitate atdt pentru criteriul de tip admis/respins prin
diferenfa totald de culoare , AE"r", cAt gi prin criteriul
diferen[elor pa(iale de culoare: AL*, Aa*, Ab".

Programul permite fixarea limitelor maxime
de acceptabilitate atdt pentru AE"r" cat gi pentru
AL*, Aa*, Ab" : AE"r" = 0,4, AL*, Aa*, Ab" = + 0,3.

Graficul indicd clar probele admise sau
respinse dupd aceste criterii de calitate.

Din datele experimentale se pot calcula
mediile parametrilor gi valorile abaterilor medii
standard. Acestea se pot stabili pentru fiecare
produs in parte gi reprezintd criterii mai reale decdt
cele teoretice prezentate anterior.

Proprietd[ile fizice gi colorimetrice fata de
media probelor( SPM ) 9i fale de toleran[ele stabilite
statistic sunt prezentate in figura 6.

Pentru suspensiile analizate valorile
toleranfelor impuse sunt cele reate gi nu teoretice.

Aplicand criterii mai stricte de apreciere a
calitdfii generate de prelucrarea statisticd a datelor
experimentale, proba 815 nu indeplinegte condifii le
impuse pentru parametrul AL". probele BtZ gi BtO
sunt respinse pe coordonata b". pe coordonata a*
sunt respinse probele B11 gi B12.

Criteriile grafice de apreciere a calitafii
suspensiilor fa{d de media probelor ca etalon, sunt
reprezentate in figura T

Reprezentarea graficd a evolu{iei statistice a
culorii suspensiilor, in valori relative, fafa de media
probelor gi fafa de toleranfele stabilite statistic sunt
reprezentate in figura 8. Figurile 7 gi g sunt
reprezentdri grafice asemdndtoare cu figurile 4 gi 5.

plans: luminance plan(white/black), the small one,
from right side of figure and plan of shades( the big
one from left side of figure). lnto shade plan, in its
central zone, the limits of partial tolerances are
represented through a square. An elipse, that
appears in the same zone, represents the limits
which define acceptability zone of shades, from
point of view of AE.r" (total differences of
color).Corresponded limits of luminance are
indicated in the right side.

Through application of the two abceptability
criteria are admitted three samples[( 814 standard
in centre, respective, 813(noted with 3) and
816(noted 6)1. lt is observed, that 815 sample
(noted 5), although is into side of accepted total
tolerences, is rejected because of luminance.

The same conclusion can be drawn from
point of view of partial tolerances too ( the square).
In industrial technological processes, it is put the
elaboration problem of some statistical diagram of
quality which can permit the following on a big
number of lots (150).ln these diagrams it must fixed
the admissed tolerences for parameters which
characterize qualitatively and quantitatively the
analized system.

The proposed colorimetric method and
Universe v.4.10 soft permit statisticat evolution
analyse of suspensions quality for a maximum
number of 500 samples. A such diagram is shown
in figure 5.

In figure 5 are observed quality parameters
variations from point of view of settled color
differences.The soft permits maximum limits of
acceptability fixing both for AE.r" and for AL", Aa*,
Ab" : AEsr.= 0.4, AL*, Aa*, Ab*=+ 0.3.

The graph clearly indicates the passed or
failed samples after these criteria of quality.

From experimental data, parameters means
and values of standard mean deviations can be
calculated.These can be settled for each product
partly and represent realer criteria than the
theoretical ones presented before.

Physical and colorimetric properties
depending on samples mean (SpM) and statistical
established tolerances are presented in figure 6.

For analized suspensions, required tolerances
values are the real ones and not the theoretic.
Applying more strict appreciation criteria of quality
generated from statistical processing of experimentat
data, the 815 sample does not fulfil the imposed
conditions on AL* parameter.Bl2 and 816 samples
are rejected on b* coordinate. On a* coordinate, 811
and 812 samples are rejected. Appreciation graphical
criteria of suspensions quality depending on samples
mean as standard, are represented in figure 7.
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Aplicarea criteriilor statistice pentru
prelucrarea datelor experimentale se poate face cu
rezultate bune pe un numdr mare de probe (120-
1 4 0 ) .

4 Concluzi i

. Lucrarea a propus o metodd colorimetricd
de control a calitafii suspensiilor ceramice,

. S-au testat doud seturi de criterii de decizie
de tip admis/respins :criterii totale bazate pe
diferenlele de culoare intre AE*, AE"r. gi
probe; criterii pa(iale bazate pe diferenfele
pa(iale de culoare AL", Aa*, Ab*.

. S-a elaborat un grafic statistic de calitate cu
ajutorul ferestrei "Trend Color Plot".

. Metoda propusd este sensibila gi la
diferenfe extrem de mici.

.  Cele mai  bune suspensi i  sunt  B13 Si  814
realizate cu adaosuri de CMC gi APV.

. Poate fi folositd in diverse faze ale fluxului
tehnologic pentru corec[i i  [6 ] .

Lucrarea s-a realizat cu sprijinul S,C.
ROMEGATEST din Bucuregti reprezentant unic al
HunterLab in Romdnia, cdruia ii mulfumim cu
aceastd ocazie.

BIBLIOGRAFIE

1. Satava V.- "Theorie de la fluidification des barbotines
c6ramiques et optimalisation du proced6 de coulage",
L' I ndustrie Ceram ique'l 977, (7 07), 16l, 433- 437 .

2. Popescu M.l. -Tezd de doctoraVThesis-"Metodd pentru
controlul desfSgurdrii reacliilor chimice gi biochimice"/Method
for control of chemical and biochemical reactions unfurl-in
curs de suslinere/ in course of sustain, Universitatea
,,POLITEHNICA" din Bucuregti /  University,,POLITEHNICA'
of Bucharest;

3. Muntean M., Spdtaru M., Gavri l iu Gh.-,,Aqueous suspensions
of alumina-zirconium silicate mixtures and their rheological
behavior", Interceram 2001 (2),1 17-1 19;

4. Spdtaru M., Muntean M., Mihail A.- ,,Perete ceramic din
barbotina aluminS-zircon"/'Ceramic wall from alumina- zircon
sl ip casting", Romanian Journal of Materials, 2003, 33, (4),
265-269.

Graphical representation of color
suspensions statistical evolution, in relative values,
depending on samples mean and statistical settled
tolerances are shown in figure B.

Figure 7 and B are graphical representations
l ike f igure 4 and 5.

The application of statistical criteria for
experimental data processing can be made with
good results on a big number of samples(120-1a0 ).

4.Conclusions

. The paper proposed a control colorimetric
method of ceramic suspensions quality.

. Two sets of type Pass/Fail decission criteria
were tested : total criteria based on color
differences among : AE*, AE"r" and
samples; partial criteria based on partial
differences of color , AL*, Aa*, Ab*.

. fi statistical graph of quality was elaborated
with ,,Trend Color Plot" window assistance.

. The suggested method is also sensitive to
extremely small differences.

. The best suspensions are realised B'13 with
CMC and APV and 814 with AG in addit ion.

. lt can be used in different stages of
technological flux for corrections [ 6 ].
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