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Zeta potential, effective diameter and sedimentation rate of TiO2 (Degussa P-25) suspension

were studied in the presence of NaCl and anionic (sodium dodecyl sulfate, SDS) or cationic

(dodecyltrimethylammonium bromide, DTAB; tetradecyltrimethylammonium bromide, TTAB;

and hexadecyltrimethylammonium bromide, CTAB) surfactant, as well as lecithin (1,2-dipal-

mitoyl-sn-glycero-3-phosphocholine, DPPC). In the experiments, the concentration of surfac-

tants (lecithin) and pH of the solutions were varied. The results obtained show significant in-

fluence of the surfactants on the measured quantities. Depending on the concentration of the

surfactants and pH, they stabilize or destabilize the suspension. The anionic SDS surfactant is

more effective than the cationic ones used in the process of suspension stabilization/destabi-

lization. At the concentrations used, lecithin (DPPC) affects the parameters only at natural (not

regulated) pH of the suspension. At 5 mg dm–3 it stabilizes TiO2 suspension while at 10 mg dm–3

some destabilizing effects appear relative to the DPPC-free suspension.
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INTRODUCTION

Investigations of physicochemical and electrochemical

properties of titanium dioxide in water and/or electrolyte

solutions have been studied for many years. Titania is

often used as a model oxide in the studies of electrical

double layers properties. Among other things, this is

because of the position of the point of zero charge close

to the middle of the pH scale.1–8 It allows studying chan-

ges in its positive and negative surface charge in a wide

range of pH and ionic strengths.9 On the other hand,

titanium dioxide has numerous practical applications,

e.g., as a pigment, filler in many polymers, catalyst and

photocatalyst, ceramic membranes and an inorganic UV

filter.10–15 Titanium dioxide is believed to be a non-toxic

solid and it is therefore used in cosmetic products, in some

pharmaceutics and foodstuffs.16,17

Most dispersed systems show low stability, even if

the degree of their dispersion is high. Solid particles in a

suspension show a tendency to aggregate and then sedi-

ment. Stability of aqueous dispersions depends upon the

balance of interactions between the particles of the dis-

persed phase, which are of attractive London dispersion

forces and repulsive electrostatic interactions between

the electrical double layers at the solid/solution interface,

as well as the interactions caused by the presence of the

absorbed layers (steric stabilization) and hydration forces.
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Stability of such systems can be modified by changing

the electrostatic interactions and the structure of absorb-

ed layers. To obtain stable suspensions of titanium diox-

ide, ionic and nonionic surfactants are added.5,18–23 Ob-

viously, the stability of TiO2 dispersions depends also on

various parameters, i.e., the density and size of the parti-

cles, particle size distribution, pH, type of electrolyte

and ionic strength.

The aim of this paper was to compare the effect of

anionic (sodium dodecyl sulfate – SDS) and three cati-

onic surfactants of increasing alkyl chain: dodecyltrime-

thylammonium bromide – DTAB, tetradecyltrimethylam-

monium bromide – TTAB, hexadecyltrimethylammonium

bromide – CTAB on the stability of titanium dioxide

suspensions in the presence of 10–3 mol dm–3 NaCl solu-

tion at different pH. Natural stabilizer (lecithin), 1,2-di-

palmitoyl-sn-glycero-3-phosphocholine – DPPC was also

used for this purpose.

EXPERIMENTAL

Materials

TiO2 (P-25, Degussa), NaCl (analytical grade reagent,

Standard, Poland), NaOH and HCl (analytical grade rea-

gent, POCH S.A., Poland), SDS (99 %, Fluka), DTAB

(99 %, Sigma), TTAB (99 %, Sigma), CTAB (99 %, Sig-

ma), DPPC (99 %, Sigma), deionized water from the Mil-

lipore Q-Plus 185 system.

Purification of TiO2. – To remove impurities, titanium

dioxide was purified by the procedure described by Pre-

o~anin and Kallay.1 For this purpose, a 25-g sample of

TiO2 was placed in a polycarbonate glass beaker and 0.5

dm3 of deionized water was added. The suspension of

TiO2 was sonificated for 30 min and the pH was adjusted

by adding small portions of 0.1 mol dm–3 NaOH

solution to obtain pH » 7, i.e., close to the isoelectric

point. After achieving this pH, the particles aggregated

and their sedimentation occurred. The supernatant was

then separated from the sediment by decantation and the

resulting pH and the conductivity of supernatant were

measured. In the next stage, 1 dm3 of deionized water

was added to the sediment and the suspension was soni-

ficated for 20 min and decanted again. This procedure

was repeated until the supernatant conductivity reached

the value of about 5 mS cm–1. Then, purified powder of

TiO2 was dried at 100 °C. It was then treated in Fisher’s

mill for 3 h and again dried at 200 °C for 3 h. Thus

prepared TiO2 powder was stored in a desiccator.

TiO2 Suspensions. – Suspensions of titanium dioxide were

prepared by mixing 5 mg of purified TiO2 powder in 100

cm3 of 10–3 mol dm–3 NaCl. Before the measurements,

all the suspensions of TiO2 were sonificated by means of

a sonicator 3000 (Misonix) for 3 min.

TiO2 Suspensions at Different pH. – The pH value of the

suspension was regulated by adding a suitable amount of

0.1 mol dm–3 NaOH or HCl and was then measured us-

ing an Elmetron pH-meter, Poland. The suspension was

left for 3 h and then the pH of suspension, zeta potential,

effective diameter and sedimentation rate were determin-

ed. These parameters were again determined after 24 h.

The influence of pH on the suspension properties was

studied in the pH range from 3 to 10.7. The pH values of

suspension were practically the same after 24 h because

the TiO2 content was small and the equilibrium had al-

ready been set during the first 3 h.

TiO2 Suspensions with Surfactant. – First 250 cm3 of the

suspension containing 12.5 mg TiO2 at natural (not re-

gulated) pH or pH of about 3 or 10.4 were prepared and

left for 3 h. After that time, 5 samples of 50 cm3 volume

each were pipetted and 1 cm3 of the studied surfactant

solution was added. The added amounts of the surfactants

corresponded to the following concentrations: SDS – 10–5,

10–4, 5 ´ 10–4 and 5 ´ 10–3 mol dm–3; DTAB – 5 ´ 10–4,

10–3, 5 ´ 10–3 and 10–2 mol dm–3; TTAB and CTAB – 10–6,

10–5, 5 ´ 10–5 and 5 ´ 10–4 mol dm–3. In all studied sys-

tems, surfactant concentrations were below the critical

micellization concentration (c.m.c.) in the presence of

10–3 mol dm–3 NaCl.24 In the case of SDS, the properties

of TiO2/NaCl system were studied at the natural pH of

the suspension and pH » 3. The influence of cationic sur-

factant on titania suspension was determined at natural

pH of the suspension and pH » 10.4.

All suspensions with the surfactants and the presen-

ce of 10–3 mol dm–3 NaCl were equilibrated for 24 h at

20 °C, and during that time they were hand shaken sev-

eral times. The pH of suspensions was measured after

their preparation and after 24 h, and it remained practi-

cally constant throughout the experiment.

TiO2 Suspensions with DPPC. – First, the suspensions of

TiO2 at its natural pH, pH of about 3 and 10 were pre-

pared. After 3 h of equilibration 3 samples of 100 cm3

volume each were pipetted out and 0.5 or 1 cm3 of DPPC

solution containing 1 mg of DPPC in 1 cm3 was added.

After equilibration for 24 h the pH, zeta potential, effective

diameter and sedimentation rate were measured for the

samples with adsorbed DPPC. The same measurements

were done for the reference system without DPPC.

Measurements of Zeta Potential and Effective

Diameter

Both the zeta potential and the particle size of the ti-

tanium dioxide were determined with the help of a Zeta-

PALS/BI-MAS apparatus (Brookhaven Co., USA) in which

the dynamic light scattering technique was applied for

determination of these quantities. For each suspension

sample, 10 measuring runs with 7 cycles in each run

were taken. All these experiments were carried out at 20
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± 1 °C and repeated two or three times. The zeta poten-

tials of TiO2 particles were calculated from the electro-

phoretic mobility using the Smoluchowski equation, which

was appropriate for most of the systems studied. This is

because the ionic strength of the solution was 10–3 mol dm–3

and the particle size of TiO2 ranged from 0.2 to 21 mm

(aggregated), as determined by dynamic light scattering.

Hence, the ka product lay between 21 and 2180 for the

aggregated particles.

Measurements of the Sedimentation Rate

Sedimentation rates of the titanium dioxide particles

were determined with the help of an optical analyzer

TURBISCAN LAb, whose scanning head acquires trans-

mission and backscattering light signal every 40 mm while

moving along the 55 mm cell height.25 This apparatus

allows to track the changes in particles aggregation and

sedimentation of particle dispersion from 5 nm to 1 mm

and particle concentration up to 95 % v/v (particle vo-

lume / liquid volume). An example of the plots obtained

from the apparatus protocol is shown in Figure 1. It re-

presents the transmission light signal of TiO2 suspension

in NaCl solution. Measurements were taken for 3 h- and

24 h-old suspensions. It is clearly seen that the transmis-

sion light signal is very similar in both samples and it is

almost constant along the whole length of the cell during

1 h of scanning every 5 min, except for the first scann-

ing taken after 10 min.

RESULTS AND DISCUSSION

As mentioned in the Introduction, titanium dioxide is a

model metal oxide used in studying the properties of the

interfacial electrical layer.1–9,26–28 Point of zero charge

(p.z.c.) and isoelectric point (i.e.p.) are two major para-

meters characterizing this layer. If no specific adsorption

of the ions present in the solution takes place on the oxide

surface, and the counterions adsorption is symmetrical,

then the pH at which the p.z.c. and i.e.p. occur is the

same.1,4,6 However, the investigated oxides are often dop-

ed with some impurity ions originating from sample pre-

paration or being build-in if, for example, a mineral sample

of the oxide is used. Therefore, the literature values for

both the p.z.c. and/or the i.e.p. very often differ for the

same kind of oxide.4 Preo~anin and Kallay1 have lately

elaborated a very useful procedure of sample cleaning be-

fore using it for electrochemical experiments. This proce-

dure has been applied in this study. A thus prepared stock

sample was used for the experiments.

Figure 2 presents the results on the zeta potential,

effective diameter and sedimentation rate for the TiO2

sample as a function of pH. Measurements were carried

out for 3h- and 24h-old suspensions. As can be seen, the

zeta potentials are practically the same irrespective of

the equilibration time. At pH values far from pHiep, only

a small decrease both in positive and negative values

takes place after 24 h compared to the 3 h-equilibrated

suspension (Figure 2a). The pHiep is found to be at pH =

6.25, which is in agreement with most literature data for

Degussa TiO2, which is mostly anatase.1,4,5 Large changes

in the effective diameter that took place during 24 h are

seen in Figure 2b, but only around pHiep. In older

suspension, the diameter increased by 100 %, i.e., from

ca. 3.2 to 6.7 mm and was extremely pH dependent. How-

ever, the sedimentation rate as a function of pH was

practically the same in 3 h- and 24 h-old suspensions as

determined by means of Turbiscan. Obviously, each sam-

ple was shaken before being inserted into the measuring

cell of the instrument. Good concurrence of the pHiep,
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Figure 1. The transmission light signal of TiO2 suspension in NaCl solution as a function of the height in sample cell after 3 h (a) and 24
h (b) from the moment of suspension preparation.



maximum of the effective diameter and the sedimenta-

tion rate can be seen. It is worth mentioning that an in-

crease in ionic strength takes place at low and high pH

values. This is because the concentration of the support-

ing electrolyte NaCl was 10–3 mol dm–3. One can also

consider the effect of hydrogen bonding between water

molecules and surface hydroxyl groups. However, as

mentioned above, close to the pHiep in the aggregation

and sedimentation processes, lack of electrostatic inter-

actions seems to play a significant role. The effective di-

ameter vs. zeta potential relationship is presented in Fig-

ure 3. A marked change in the effective diameter occurs

if the zeta potential changes only by ca. 12.5 mV (from

positive 7.5 mV to negative –5 mV). This means that the

pH at which the zeta potential is zero is of the greatest

importance for suspension instability. The effective di-

ameter only slightly changes if the zeta potential changes

from –5 mV to –20 mV. It should be noted that this

drastic change in the effective diameter takes place in a

very narrow pH range from 6.0 to 6.65 (Figure 3). The

results presented in Figures 2 and 3 are important for

preparation of stable TiO2 suspensions in practical sy-

stems.

TiO2 /10
–3

mol dm
–3

NaCl + SDS System

The influence of anionic SDS presence in the system on

the zeta potential and stability of TiO2 suspension at pH

= 3 and natural pH (5.6–6) is presented in Figure 4. The

arrows show the respective values for reference suspen-

sions without surfactant. Even at pH = 3 the isoelectric

point of TiO2 appears at SDS concentration log c0 = –3.6

(2.5 ´ 10–4 mol dm–3) while at pH = 6 it occurs at 10–4

mol dm–3 SDS. Moreover, at the SDS concentration

higher than 5 ´ 10–4 mol dm–3 at both pH values (3 and

6) the negative zeta potential is practically the same, while

in the system without SDS the zeta potential is positive at

these pHs and equals 40 mV and 7 mV, respectively (Fig-

ure 4a). The effective diameter maximum and the sedi-

mentation rate coincide very well, but the maxima are

shifted toward higher SDS concentrations relative to the

respective isoelectric points (Figure 4a,b,c). Moreover,

the maxima are pH independent. It is worth noting that

the maximal effective diameter of the aggregated TiO2

particles is bigger at pH = 3 than pH = 6 (Figure 4b)

while the sedimentation rate is the same (Figure 4c). If

SDS concentration is increased to 5 ´ 10–3 mol dm–3 at

both pH values (3 and 6), all three parameters are equal.

Hence, it may be concluded that at SDS concentration

higher than 5 ´ 10–4 mol dm–3, adsorption of its mole-

cules on TiO2 determines the surface properties of this

oxide. It seems that electrostatic repulsions still play an

essential role for system stability.

It was found in our earlier paper5 that some SDS ad-

sorption took place even on the negatively charged surface

of the same origin TiO2 (Degussa P-25).23 The adsorption

isotherm at pH = 3 fitted the linear part of the Langmuir
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isotherm, but a scatter of the adsorption data appeared at

natural pH (5.5–6.5) of the suspension. This might be

connected with the drastic changes in the particle aggre-

gation in this pH range, as shown in Figures 2 and 3.

The adsorbed SDS amount changed from 7.14 mmol g–1

at initial pH0 = 10.15 to 68 mmol g–1 at pH0 = 3.03 after

4-h equilibration. Moreover, the initial pH0 = 10.15 de-

creased as much as to 7.64 for the final value. If the pH0

was 3.03, then its final value increased to 3.91.5 The ob-

served pH shifts suggested hydroxyl ions release in the

SDS adsorption process.23 The data supported ligand ex-

change as a possible mechanism for SDS adsorption.29–31

Lately, Tkaczenko et al.22 studied the influence of

ionic and nonionic surfactants on the TiO2 suspension

properties. Using the ATLAS G-3300 anionic surfactant

(possessing – SO 3
− ionic group) they found that its fast

adsorption was determined by pH changes as a function

of the surfactant concentration. However, both the zeta

potential and particle diameter changed after 6 h equili-

bration. At ca. 10–7 mol dm–3 ATLAS concentration, the

zeta potential (initially close to zero) increased to about

+15 mV (at pH = 6) and a maximum in TiO2 particle di-

ameter also occurred, ca. 4.5 mm at 2 ´ 10–6 mol dm–3. In

our study, at this pH and SDS concentration of 5 ´ 10–4

mol dm–3, the effective diameter of TiO2 was comparable

(Figure 4b). The authors22 suggest that the changes in

zeta potential during 6 h suspension equilibration might

be due to desorption of the surfactant from the TiO2

surface.

TiO2 /10
–3

mol dm
–3

NaCl + DTAB, TTAB or CTAB

Systems

Effects of the three investigated surfactants on the zeta

potential, effective diameter and sedimentation rate of TiO2

suspensions are shown in Figures 5–7. Respective mag-

nitude values determined in reference suspensions with-

out surfactants are marked by arrows in the figures. These

surfactants are ammonium salts with an increasing length

of the n-alkane chain by –CH2– group in each. The pre-

sented results were obtained at natural pH of the suspen-

sion (6.7–6.8) and regulated to pH = 10.0. As can be seen

from the figures, the influence of surfactants depends on

their chain length. Analyzing the zeta potential changes,

it can be seen that at both pH values of TiO2 suspension

and at the same concentration of TTAB and CTAB, a

stronger effect is observed in the presence of CTAB,

where the shift towards lower negative values of the zeta

potential already appears in 10–6 mol dm–3 solution and

a reverse of the zeta potential sign (surface charge) from

negative to positive takes place in ca. 1.8 ´ 10–5 mol dm–3

CTAB while in the case of TTAB it occurs in 5 ´ 10–5

mol dm–3 solution. The same is true at pH = 10.3–10.5,

where the zeta potential sign reverses in 5 ´ 10–5 mol dm–3

and 3.2 ´ 10–4 mol dm–3, respectively (Figures 6 and 7).

In the presence of DTAB, at its concentration of

5 ´ 10–4 mol dm–3, the zeta potential of TiO2 at pH = 6.7

and 10.5 is negative (Figure 5a), but it is positive in the

presence of TTAB or CTAB. This is depicted in Figures

8 and 9 at the natural suspension pH and pH = 10.4, re-

spectively. At the natural pH of the suspension, the se-

quence of zeta potential changes is: –20 mV, –7 mV, 25

mV for DTAB, TTAB and CTAB, respectively, while it

is 42.5 mV in the reference system (no surfactant). The

same sequence at pH = 10.4 is as follows: –41 mV, –25

mV, 5.5 mV and 37 mV. At this pH, the zeta potential

changes roughly proportionally to the chain length in-

crease (see Figure 10). In general, concerning zeta po-

tential changes, it is clearly seen from Figures 8 and 9

that the surface activity of cationic surfactants increases

with the chain length increase. The influence appears al-

ready at their low concentration (10–6–10–5 mol dm–3)

both at natural as well as alkaline pH = 10.4, at which
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TiO2 surface is significantly negatively charged. The ad-

sorption mechanism and surface activity of surfactants

have been described in the literature many times. Two re-

view articles have been published lately.24,32 Since con-

centrations of the surfactants tested in this paper were al-

ways below the appropriate c.m.c., adsorption of indi-

vidual surfactant molecules occurred first. Depending on

the surfactant concentration, Atkin et al.24 suggest four

spans of the adsorption mechanism on oxide surfaces.

Below c.m.c., the third one is termed »electrostatic and

hydrophobic concentration«, where the adsorption is driv-

en both by electrostatic attraction and hydrophobic inter-

actions. They called referred to the adsorbed morphol-

ogy as 'teepee’ structure, where the overall surface charge

is neutralized, but there is a positive charge at the inter-

face because of the aggregation of surfactant molecules

(surface micelles). Actually, the state of the oxide sur-

face in the fourth span is the same as in the third one

but, instead of individual molecules, the micelles adsorb,

because the adsorption involves concentrations above c.m.c.

In the case of the results presented in Figures 7–9, it

may be conducted that after the first two spans at lower

surfactant concentrations, i.e., the electrostatic concentration

span, and the electrostatic and hydrophobic concentration

span, the hydrophobic concentration span ends the adsorp-

tion process appearing in conversion of the zeta potential

from a negative to a positive one.

However, the changes in the effective diameter and

sedimentation rate, shown in Figures 5–7, caused by these

three cationic surfactants are not easy to interpret in

relation to the zeta potential changes. Despite the elec-

trostatic repulsion, hydrophobic (dispersion) n-alkane chain-

-chain interactions have also to be considered, as well as

steric stabilization. In the case of CTAB possessing the
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longest chain, both the effective diameter and the sedi-

mentation rate correlate quite well with the zeta poten-

tial changes (Figure 7), especially at pH = 10.5, where

the maxima of the diameter and sedimentation rate cor-

relate very well with the zero zeta potential. Shorter by

the –CH2– group, TTAB surprisingly does not affect these

two quantities (Figure 6), which in the whole concen-

tration range are close to those in the surfactant free system.

Only at the highest concentration of 5 ´ 10–4 mol dm–3 and

pH = 10.4, a significant increase in the particle size (from

ca. 0.3 mm to 5.8 mm) is observed (Figure 6b). But at this

concentration, no decrease in the diameter is observed at pH

= 6.7, though the zeta potential increases from ca. 0 mV to

+25 mV. In the presence of this surfactant, the sedimen-

tation rate is both pH and concentration (10–6–5 ´ 10–4

mol dm–3) independent.

In DTAB solutions, whose concentrations were higher

than those of TTAB and CTAB (except for one of 5 ´ 10–4

mol dm–3), the changes in the effective diameter of TiO2

particles correlate with the zeta potential changes (Fig-

ures 5a and 5b). At pH = 10.5, a maximum (7.3 mm) is

observed where the zeta potential is close to zero. At the

natural pH = 6.7, decreasing effective diameter is ob-

served with the increasing zeta potential, whose values

are higher than those at pH = 10.5. However, changes in

the sedimentation rate are not clear in relation to the zeta

potential changes. At pH = 6.8, a minimum is observed

in 10–3 mol dm–3 DTAB solution, where the zeta poten-

tial is small, ca. +10 mV. In contrast, in 10–2 mol dm–3

solution (which is below but close to c.m.c.24), the zeta

potential amounts to ca. 28 mV and the sedimentation

rate is maximal, 10 mm min–1, but not much faster than

in the surfactant free solution (8 mm min–1), where the

zeta potential is –20 mV (Figure 5c). The sedimentation

rate at pH = 10.0 is even less clear in relation to the zeta

potential changes. It is the fastest in 10–2 mol dm–3 DTAB

solution. These results show that in the presence of this

surfactant, the principal factor determining the TiO2
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suspension stability is its concentration. At the highest

concentration (10–2 mol dm–3), the sedimentation process

may be driven by hydrophobic interaction of dodecyl

alkaline chains. However, as we have not determined the

surfactants adsorption, a more detailed picture of the in-

terface would be too speculative. Adsorption experiments

will be conducted next.

TiO2 /10
–3

mol dm
–3

NaCl + DPPC System

We have performed some preliminary experiments using

lecithin as a suspension stabilizer. Replacement of a syn-

thetic surfactant with a natural one in some dispersion

would be of practical meaning.33 The experiments were

conducted in the presence of 5 mg dm–3 and 10 mg dm–3

of DPPC. At pH = 3 or 10, no significant influence on

the TiO2 suspensions was observed. However, some ef-

fects were visible at natural pH = 5.9–6.1. The results are

presented in Figure 11. As little as 5 mg dm–3 of DPPC

causes an increase of the negative zeta potential from –5

mV to –16 mV. It is accompanied by a decrease in the

effective diameter from ca. 5 mm to 3 mm. However, only

a very slight decrease in the sedimentation rate is observ-

ed. Moreover, a double increase in DPPC content from 5

mg dm–3 to 10 mg dm–3 causes a decrease of the negative

zeta potential to –10 mV, no change in the diameter, and

a significant increase in the sedimentation rate from 15

mm min–1 to 27 mm min–1. In further studies of this sys-

tem, more DPPC concentrations will be used. It could

also be interesting to study the suspension properties in

the presence of Ca2+ ions. Since the lecithin molecule

possesses two ions separated by two methylene groups,

two ionic forms may appear. In one of them, the charges

are at a maximal distance, and in the other, the separa-

tion distance is reduced due to an internal linkage between

phosphate and trimethylammonium groups.34 This link-

age is weakened by increasing the electrolyte concentra-

tion. Moreover, it appears that Ca2+ is more effective

than Na+.34 In the lecithin monolayer on the electrolyte

subphase, calcium ions can be located in an upper po-

sition between two oxygen atoms, which are partially ne-

gatively charged. This is also caused by the repulsion ori-

ginating from the (CH3)3N
+– group.34 In the light of what

has been said, one may expect more significant effects

of the DPPC presence on the TiO2 suspension stability if

Ca2+ ions are also present. Such experiments will be

conducted next.
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SA@ETAK

Utjecaj ionskih surfaktanata i lecitina na stabilnost titanijeva
dioksida u vodenoj otopini elektrolita

Emil Chibowski, Lucyna Holysz, Konrad Terpilowski i Agnieszka Ewa Wiacek

Prou~avani su zeta potencijal, efektivni promjer i brzina sedimentacije suspenzije TiO2 (Degussa P-25) u

prisutnosti NaCl i anionskog (natrijev dodecilsulfat, SDS) ili kationskih (dodeciltrimetilamonijev bromid, DTAB;

tetradeciltrimetilamonijev bromid, TTAB; i heksadeciltrimetilamonijev bromid, CTAB) surfaktanata, kao i leci-

tina (1,2-dipalmitoil-sn-glicero-3-fosfokolin, DPPC). U pokusima su mijenjani koncentracija surfaktanata (leci-

tina) i pH otopina. Dobiveni rezultati pokazuju zna~ajan utjecaj surfaktanata na mjerene veli~ine. Ovisno o

koncentraciji surfaktanata i pH, oni stabiliziraju ili destabiliziraju suspenziju. Anionski surfaktant SDS je u~in-

kovitiji u usporedbi s kationskim surfaktantima kori{tenim u procesima stabilizacije/destabilizacije suspenzije.

Lecitin (DPPC), u upotrijebljenim koncentracijama, utje~e na parametre samo pri prirodnom (ne pode{enom) pH

suspenzije. Pri koncentraciji od 5 mg dm–3 on stabilizira suspenziju TiO2, dok se pri koncentraciji od 10 mg dm–3

pojavljuju neki destabilizacijski efekti u odnosu na suspenziju bez DPPC.
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