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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 ZrO, 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. The forces were quantitatively ana-
lyzed with the Derjaguin-Landau-Verwey-Overbeek (DLVO) theory to estimate the surface potential and charge density
of the surfaces for each condition of salt concentration and pH value. The estimated-value dependence on the salt con-
centration 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 4 and 8,
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 zirconium dioxide surfaces at pH 4 and 8, which may be attributed to the ion-
ized-functional-groups of the Glutathione layer.
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Fig. 1. Zirconium dioxide sphere-attached-cantilever.
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Fig. 2. Force-distance curve between a silicon nitride probe and the
glutathione layer formed on the gold surface in 100 mM potas-
sium nitride at pH 8.
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Fig. 3. Approaching force curve as a function of the separation between
the sphere and the surface of the zirconium dioxide in 1, 10,
100 mM potassium nitride at pH 8.
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Fig. 4. Approaching force curve as a function of the separation
between the sphere and the surface of the zirconium dioxide
in 1, 10, 100 mM potassium nitride at pH 4.
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Table 1. Electrostatic properties of the zirconium dioxide surfaces
pH8
1 mM Potassium nitrate 10 mM Potassium nitrate 100 mM Potassium nitrate
Surface potential (mV) -40+4 26+3 -17+2
Surface charge density (10~ C/m?) 28+03 65406 115413
pH4
1 mM Potassium nitrate 10 mM Potassium nitrate 100 mM Potassium nitrate
Surface potential (mV) +103+1 N R
Surface charge density (10~ C/m?) +0.8+0.2 S .
*Electrostatic property was not acquired.
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o710l o, Helf 31 APl ar, w2 3 X', e =9 A TIE 011401 wol&AJo]7] witolt}. Table 2= pH %k} o]
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23 TE 2=o|vh 90 Xelda) dspd ol tigh o] 25k 9 Ut ©] ~”‘:E H3h Pashley”} AIAEH Kol AA|sh= A
T2 Pashley?] B 0% o= Aite} AX|aplr). of 7)ol A 1} UERA L Itk pH 4] 1 mM Aibdg-gelell] d7e] o] gl
ofel oIS E sy e dapdwel ¥RIEAES B A7 = WEEA it o= SFEM0] 2] pK, #1F} olAkEA 2 aE 2]
ARl FFEMOlR T 3] depdee} XRIEES s 9 SRS aEate] ofu] 5EIv 18] a1, pH 42 107 100 mM
sof o] gH 3t bz golloA] Bk 9Ae] G2 o] KolA] ekttt
STERlE Fo] FAE Foll, oA 23E 77 FAHE 9 el AAE AL T3 floll F3¥ SFEM]R S 0]
Table 2. Electrostatic properties of the Glutathione layer
pHS8
1 mM Potassium nitrate 10 mM Potassium nitrate 100 mM Potassium nitrate
Surface potential (mV) 96+ 6 -65+5 -39+£3
Surface charge density (10~ C/m?) -15£2 30+3 55+5
pH4
1 mM Potassium nitrate 10 mM Potassium nitrate 100 mM Potassium nitrate
Surface potential (mV) -17+2 A S
Surface charge density (107 C/m?) -1.5+0.2 - -

**Electrostatic property was not acquired.
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