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Aggregation Behavior of Silver and TiO, Nanoparticles
in Aqueous Environment
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Abstract : The aggregation behaviors of silver nanoparticles (AgNPs) and titanium dioxide (TiO,) nanoparticles were investi-
gated, Time-resolved dynamic light scattering (DLS) was used to study the initial aggregation of AgNPs and TiO, over a range of
mono (NaCl) and divalent (CaCl,) electrolyte concentrations, The effects of pH, initial concentration of NPs and natural organic
matters (NOM) on the aggregation of NPs were also investigated, The aggregation of both nanoparticles showed classical Der-
jaguin-Landau-Verwey-Overbeek (DLVO) type behavior, Divalent electrolyte was more efficient in destabilize the AgNPs and TiO,
than monovalent electrolyte, The effect of pH on the aggregation of AQNPs was not significant, But the aggregation rate of TiO,
was much higher with increasing pH. Higher NPs concentration leads to faster aggregation, Natural organic matter (NOM) was
found to substantially hinder the aggregation of both AgNPs and TiO,,. This study found that the aggregation behavior of AgNPs
and TiO, are closely associated with environmental factors such as ionic strength, pH, initial concentration of NPs and NOM,
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Fig. 2. Aggregation profile of AGNPs and TiO, nanoparticles at pH 5.6 as a function of NaCl
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Fig. 3. Aggregation profile of AgNPs and TiO, nanoparticles at pH 5.6 as functions of CaCl,
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Table 1. Critical coagulation concentration of AgNPs and TiO,
as functions of pH and electrolyte types

CCC of AgNPs (mM) CCC of TiO, (mM)

PH NaCl CaCl, NacCl CaCl,
4 58 1.12 57 11

5.6 76 1.15 3.70 2,63
8 80 1.35 - -

Hl

o] TFE o] 4= 9] Table 28] Lhie 2
M9l 27 AW olgstol AYH & gUr.
LheB99] 79 pHol A Jglel EH
#rel =40 ~ =30 mV= HE Al
7 o] YA A %
2 o 4 9iek (W EAAS) glo] +15 mV o]
A, ~15 mV ol5tel 2% Ut Qg Aolet

-
2o
glo of Ho rlo rE

-/

O
N

-/

Table 2, Zeta potential of nanoparticles as a function of pH

pH ZP of AgNPs (mV) ZP of TiO, (mV)
4 -30.1 = 1.0 30.2 £ 0.5
5.0 -30.6 £ 1.4 -0.1 £1.0
8 -39.9 £ 1.1 0.8+ 1.6
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