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Fig. 1. Effect of electrolyte concentration, suspension addition rate(24 or 120 ml/min), and dilution
sequence (E1S2 or S1E2) on the mean fullerene nanoparticle (nC60) diameter at a final
concentration of 1.0 mg/L. E1S2 refers to the sequence of adding the electrolyte solution to the

nC60 stock suspension;

S1E2 refers to the sequence of adding the nC60 stock suspension to the

electrolyte solution. Error bars represent the standard deviation of duplicate or triplicate

measurements.

Wang et al 2008
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Fig. 2. Effect of electrolyte concentration, suspension addition rate (24 or 120 ml/min), and
dilution sequence (E1S2 or S1E2) on intensity-weighted size distribution of nC60 particles as
a function of final concentration at a mixing rate of 120 ml/min and ionic strength of 30.05
mM. E1S2 refers to the sequence of adding the electrolyte solution to the nC60 stock
suspension; S1E2 refers to the sequence of adding the nC60 stock suspension to the
electrolyte solution. Error bars represent the standard deviation of duplicate or triplicate
measurements. Wang et al 2008
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Fig. 3. Zeta potential of fullerene nanoparticles (nCg) as a function
of clectrolyte concentration in |-mg/L. suspensions containing cither
CaCl,; or NaCl. The inset shows the zeta potential of nCg in deiomized
water. Error bars represent the standard deviation of tnplicate mea-
surements.

electrokinetic potential in colloidal systems



http://en.wikipedia.org/wiki/Electrokinetic_potential
http://en.wikipedia.org/wiki/Colloid

“Adsorption

- asubstanceis said to be adsorbed if the

~ concentration in a boundary region is higher than
in the contiguous phase

Boundary
region

Multiple step
Process:

1. | Migration into
boundary layer

2. Interaction with
solid surface

3. adsorption

Contiguous
phase
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6 0 M Planar geometry

Large surface area
Very high residual negative charge
-> Cation exchange capacity

solution

Kaolinite Al,Si,0,,(OH) 4
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idity due to O-containing
roups

Contains amino acids :
Sensitive to oxidation solution
Carbon skeleton resistant to microbial attack

No carbohydrates
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X = # moles of solute adsorbed per g of adsorbent

C = equilibrium consentration of solute in solution

X = # moles of solute adsorbed per g of adsorbent in formmg
‘a complete monolayer

B = Constant related to energy of adsorption
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‘Whilelsome components |
“look'like carbohydrates,
fats or proteins most
‘have no recognizable
structure.

e Important component the export of organic matter
from surface waters.
e Terrestrial DOM is colored; aquatic is not
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® Source of energy.

® Attenuates UV radiation
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& Surface area of DOM is much greater than clays or
metal oxides 1 B

g L

® (_Zarboxylat_e g_roups are very important

® Low MW DOM fractions have higher concentrations of
phenolic and carboxylic groups
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| 1/ o_feoluble iron is bound to DOM

=50 to 90% of mercury in estuaries and coastal

seawaters is bound to DOM

In rivers ~807% of metal-DOM binding sites are
associated with Ca(ll)
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Likelihood of
exchange depends

H* upon K values and
concentration of species
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& Depends onwhat form of metal'is most toxic

& [f free metal is most toxic, decrease toxicity
@ |f metal-DOM complex’iis most toxic, increase toxicity

@ If metal does not associate with DOM, toxicity may not
change in the presence of DOM

® It is generally believed (and observed) that the
free metal ion is the most toxic species



Organic-DOM Interactions
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Figure 1. Comelation batween chlordane solublity and aquetus organic
carbon from differant sources (lines are least-squares regressions; n
= 3, bars represant standard deviations).
The presence of organic matter increases chlordane solubility, and different types of NOM
impact this to different extents




DOM and Chlorpyrifos
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Increasing concentrations of Aldrich Humic Acid increased the % of Ceriodaphnia dubia
survival during a 24 h exposure. The chlorpyrifos concentration was 82 ng/L



DOM and DDT Toxicity
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Increasing concentrations of Aldrich Humic Acid increased the % of Americamysis bahia
survival during a 24 h exposure. The DDT concentration was 1.1 pg/L



" DOM and NPs

Table 1 - Characterization of the citrate- and acylate-stabilized gold nanoparticdle dispersions

Dispersion pH® Z Plasmon Nanopartide diameter (nm)

potential Tesonance - - =
fﬂlv]n band |:I'.I'I'.I'.I.} TEM™ YA AVETAEE size” FDI

CH 5E=01 —437 =07 519 15.8=1.19 18.60=0.53 044 =0.08
AN 49+01 -340+13 530 19.7+3.3 2164 =0.04 0.19 =001

® The mean value reported and the standard deviation has been obtained from 8 measurements on each of two independent replicates.

" The diameter reported and the associated error are the mean and associated standard deviation.

“ Diameter measured by dynamic light scattering. The mean value reported and the standard deviation has been obtained from 3
measurements on each of two independent replicates.

4 Polydispersity index (FDI) measured by dynamic lightscattering. The mean value reported and the stand ard deviation has been obtained from
3 measurements on each of two independent replicates.

CN indicates citrate-stabilized gold nanoparticles and acrylate-stabilized gold
nanoparticles. The values shown here are generally quite similar.

Diegoli et al., 2008, Science of the Total Environment, 402(1), 51-61



DOM
and NPs

Aggregation occurs at lower pH values when
natural organic matter (SRHA) is added. Even
though agglomeration of the primary particles
differs, it occurs at the same pH value when
SRHA was added. These samples were tested
at 0.01 M ionic strength, a value at which
agglomeration and sedimentation occur but
not rapidly.
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Fig. 4-Zeta average size determined by dynamic light
scattering of (a) CN and CN+SRHA dispersions (b) AN and
AN+SRHA dispersions at different pHs.




Agglomeration mechanism

Aggregation. Gold cores coming in

close proximity cause longitudinal
plasmon band.
Region B in Figures 7a and Ba

Gold cores are
prevented from coming
in close proximity and
the longitudinal plasmon
band is absent.
Figures 7b and &b
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Unstable

Aggregation and pardicle

Precipitation growth in solution

Agglomeration mechanisms for systems without (A) and with (B) humic acid (SRHA).
Without humic acid, there is contact between the nanoparticles themselves. With humic
acid, there is an interaction between the NOM covering the nanoparticles.



