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Abstract — It is investigated that that the physical properties of Glutathione layer formed on gold surfaces may make
an effect on the distribution of either gold particle adsorbed to the TiO, surface or vice versa with the adjustment of the
electrostatic interactions. For the investigation, the atomic force microscope (AFM) was used to measure the surface
forces between the surfaces as a function of the salt concentration and pH value. With the Derjaguin-Landau-Verwey-
Overbeek (DLVO) theory, the forces were quantitatively analyzed to acquire the surface potential and charge density of
the surfaces for each salt concentration and each pH value. The surface potential and charge density dependence on the
salt concentration was described with the law of mass action, and the pH dependence was explained with the ionizable
groups on the surface. The salt concentration dependence of the surface properties, found from the measurement at pH 8
and 11, was consistent with the prediction from the law. It was found that the Glutathione layer had higher values for the
surface charge densities and potentials than the titanium dioxide surfaces at pH 8 and 11, which may be attributed to the
ionized-functional-groups of the Glutathione layer.
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Fig. 1. Titanium dioxide sphere-attached-cantilever.
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Fig. 2. Force-distance curve between a silicon nitride probe and the
Glutathione layer formed in 100 mM potassium nitride at
pH 11.
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Fig. 3. Approaching force curve as a function of the separation
between the sphere and the surface of the titanium dioxide
in 1, 10, 100 mM potassium nitride at pH 11.

10
¢ 1 mMKNO;pH 4
o) e 10mM KNO;pH 4
Z o 100 mM KNO; pH 4
I
®
2
o
2
=]
N
= 0.1 N
£ %
] iy
z %,
9,
$
001 L QQ 1 1
-10 0 10 20 30 40 50

Separation (nm)

Fig. 4. Approaching force curve as a function of the separation between
the sphere and the surface of the titanium dioxide in 1, 10,
100 mM potassium nitride at pH 4.
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Table 1. Electrostatic properties of the titanium dioxide surfaces

PHB8 & 11

1 mM Potassium nitrate
—41+4
-3.0+03

Surface potential (mV)
Surface charge density (107> C/m?)

10 mM Potassium nitrate 100 mM Potassium nitrate
-28+3 -19+2
-6.7£0.6 -125+1.5

pH4

1 mM Potassium nitrate
+10+1
+0.7+0.2

Surface potential (mV)
Surface charge density (107> C/m?)

10 mM Potassium nitrate 100 mM Potassium nitrate

* *

* *

*Electrostatic property was not acquired.
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Fig. 5. Approaching force curve as a function of the separation between
the titanium dioxide sphere and the Glutathione layer in 1,
10, 100 mM potassium nitride at pH 11.

o] Z7)7h vk ek s e ZERo] &9 o] 2.5} 1E uFol
o}, pH 814 ofR11E0] Facdol &8 WESA Hu), Fh2EA
58 0175] ol £49017] WlEolt. Table 2= pH 7t} o] &5 120

H\

upet SRRl 5o R VA 545 AlskaL Slk 2%
EPo] 20 SAFEL TE Pashley’t AlAE R AX|shs A
& LR Slh pH 49] 1 mM A28l 712 o]
G WA QAT o= FFEMOIRS] pK,, 7t} oISt e
TR %iﬁ%okﬁ ofu] A5G, 212131, pH 491 10} 100 mM
@*&7‘% Holla] B3t A742] G glo] mol] it

el

o
=

A5 T glo) PY1 FTEo) S5 o]

pH 11
1 mM Potassium nitrate 10 mM Potassium nitrate 100 mM Potassium nitrate
Surface potential (mV) -82+6 -53+5 -32+3
Surface charge density (10> C/m?) -14+2 —23+3 —45+5
pH8
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1 mM Potassium nitrate 10 mM Potassium nitrate 100 mM Potassium nitrate
Surface potential (mV) -18+2 = **
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** Electrostatic property was not acquired.
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