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The aggregates properties of amphipathic molecules formed at solid-liquid interfaces are influenced by the environ-
mental conditions: solution concentration, temperature, kind of counterion, etc. The effect of the counterions on the ad-
sorbed aggregates was investigated by atomic force microscopy in surface force mode and in surface imaging mode for al-
kyltrimethylammonium salts (hexadecyltrimethylammonium bromide; CTABTr, hexadecyltrimethylammonium chloride;
CTACI) at silica-agueous solution interfaces. The surface force data was analyzed by using DLV O theory. The aggregate
of CTABr had smaller surface potentia than that of CTACI, and thus, the dissociation degree for CTABr aggregate was
lower than that for CTACI. The collapse pressure for CTABr aggregate was smaller than that for CTACI. Although ad-
sorbed aggregates with circular projections were observed for both CTABr and CTACI, the diameter of the circles for
CTABTr was greater than that for CTACI. Therefore, the aggregates of CTABr on the surface were softer and larger than
those of CTACI. It will be considered that the aggregates of CTABr and CTACI were formed with a hemimicelle adsorbed
on aflat monolayer and an admicelle on a solid surface, respectively.

(A e I A

gbobooooooobobobobooooobooon
goobobobooobobobobooooboobooon
gooooobobbooooooobobbboooooooo
gooboboboooooooobooooboboo
gbobobobooooboooboobooobobooboo
gooboboboooooooobooooboboo
gbobobobooooboooboobooobobooboo
Oo0ooooowsn

gbobooooooobobobobooooobooon

T 023000000000020030 110 2600110 28
gooooo
E-mail: fujii-masatoshi @c.metro-u.ac.jp

gboooooooboobobobobooooboooboooo
gboooooooboobobobobooooogooDo
gosSsppooUUibooooooouoouooo
gboooooooboobobobobooooogooDo
gbooooooobooboboboboooooobogobo
gbooooooooobobobooooobogoon
gboboooobooboobobobobooooon
gboooooooboobobobobooooogooDo
gbobooboboooob AMODOOODDOOODOO
gboooooooboobobobobooooogooDo
gbtoobooobooobobooboboooboboobobooo
go0oO0ooooeRvpoooooooDooOooOoOOoOO
gbooooooobooboboboboooooobogobo
0000000000000 0D0D00OOOoOoOomM



gooooooooooo o 423

gboboboboomobobobooooooboon
0000000000000 00000OOosos

gooboooboooobbooooobobOoARMOD
goobobobooooooooobooooboboo
gbobobobooobooboooboobobobooboo
goobobobooooooooobooooboboo
UOARMOO0ODOO0ODOOO0OOO0OO0OO0O0bOOOboOOoDO
goobobobooooooooobooooboboo
gbobobobooobooboooboobobobooboo
goobobobooooooooobooooboboo
goao

200 U

21 00O
gooooQoOoQoQoOoQoQoOoOoOoooooooooo
00000 OO Nanoscopell, Digital Instruments, USAO O
0oooooooooooooooooooooooo
0000000000000 000kKO0.06NIMODO O
oo00ooOo0oU0ooOoUoUoooOoUooooYLoo
00000000000 D O KO0.56 NDmO 0.528 NOmUO
000000 00oO0DoO0OoOoOooooOosisNODoon
oodrO36umm000000OOoOO00OO0OOOO
O000¥OO0000000000D0 O Epikote 1040
0000oo0ooooDmoooooooooooo
oo00ooOo0oU0ooOoUooooOoUooo®*gon
00000000 0o0oooOoooooOuv-c:000
000000000000 @mouo 1s0ogooooooo
000000ooo0o0oooo0OooooO0O 10nmis
0o0ooooooooi1000000gooogog
goooo0o0oOoOoOooUoUooUooDoDmoooo
00 750800 O SC1000OH20:H202: NH,OHO 5:1:
linvolOODO 7000000000000000O00O0O
0750800 O SC2000H20:H02:HCIO6:1:1in
volOODO 1100000000000 oouoooooo
oooooOooO0oooOooUooOoOoooO0OUooilooo
0000000000 50miimnO0 3.00000 200nm
0O0o00o00o0o0ooOoOooopooogosciosc2an
o000 Uooooo
AFMOOO0OOOOO0OO0OCODOO0O rmsd0.23+ 0.02nm 0O
oooog
gooooQoOoQoQoOoOoQoOooOoOooooooooo
0 0O 16 0 Hexadecyltrimethylammonium bromidell CieHss
N CHs3Br: CTABrO O OO OO 000 MO Hexadecyl-
trimethylammonium chlorided CisHssfl CH33Cl : CTACIO
ooo0ooooomooooooo 2000000
00o00oooooooooooogsomMOonOonOonO

22 00
goobobooooooboobobobbobbbooooon
O0o0o0ooDO0oow&DOO DLVOODOODODOOO
oooboooobOOoweDODOOOOODOODOOOO0OO
oboooowlDOOooo1mbooooon
Wied DI Wl DI Wel DO 010
gbooooooobooboboboboooobooobooobo
00000000000 ¥k OO0000YsOoooo
0 Poisson-BoltzmanO O OO O OOO0OOO0OOOOOO
go0o0oO0oOooOoOo2*MooooooO0oODoOoDOO0OOO0
0000000000000 Hamaker OO ADO DO OO
O
Wd DL O Al12 zD? 020
O0000DejaguinI 0200000000 OODO
gbooooooboboboboboooobooobooobo
goobbb0o0oooooooRrROOOOO0OODOOOO
ooooooobobbooboooobooooooobooboeE
obbOooooooowaDOOOOOO
B D 2 7R Wi DO
gooon
goooobboobboooboooooooboebdn
Dejaguin0 000300 O000OCOO00ODOWYsOOODO
oo0oobobLvooooooooooooooo

030

300 0000

31 000
000000000000000000 KCO 20
MMOOOOOOOOOOOOOBEDMOOONODOO
ODOODODOO Figl1000000000000000
D00000000D0000000000000000
O0000YsOOOOOOOOO 5nmO0 20nmO
OO0 DLVO-ODODOO00O0D0O00D0DO00D M x910
000000000000 O0O068nmIMOOOOO0
ORODOODOODOOODOOOOO036umIODO0O
0000 OHamaker 000000000000 0.83x 10720
FOOOOOOODOOOOYsO7omvOOOOODO
O00000000000D0000 OGrahame O [T 4070
D00000000D0000000000000000
O0O0000 958 1003Cm?20 0000
o0 {1 8eeokTOsinA es12 kTO/C 040
0000000000000000000000000
D00000000D0000000n
5mMCTACIODO00D000DO0ODODOONOODOO
00®0000000KCOOOOOD0ODO0OO00OO0O0o
O00Fg M O0O0O00000000O0DO0OOO000O
D00000000D0000000000000000



424 o000 0250 070 020040

100.0
Z100F o N\ -
c
®
o
© 10
- 5mM CTACI
Ol
-10 O 10 20 30

Separation / nm

Fig. 1. Force-separation curves between colloidal silica probe
and oxidized silicon plate in 2 mM KCI (e ) and 5
mM CTACI (o ) agueous solutions. Separation at
zero point is taken from the region of constant com-

pliance, and thus corresponds to probe-plate contact.
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Schematic illustration of surface contact. S is the
surface position of the adsorbed-layer. Sz is the solid
surface position at both the adsorbed layers contacted
each other.
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Fig. 3. Force-separation curvesin a) 5mM CTABr and b) 5 mM CTACI aqueous solu-
tions. The separation at zero point is set a the surface position of the adsorbed
layer. The upper curves were calculated from DLV O theory assumes interaction at
constant surface charge and the lower curves at constant surface potential.
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Tablel. Solution conditions and fitting results of DLV O theory.

Sample CImM «P1Inm WsImV o01073CmP2 Shiftinm
KCl 2.0 6.8 70 9.58 —
CTABr 5.0 84 62 741 5.65
CTACI 5.0 6.9 60 8.74 5.25

Table2. Adsorbed aggregate thicknesses, mechanical properties and
surface morphologies.

Sample Thicknessinm FInN PoJ107 Pa anm Separationinm

CTABr 2.83 21.8
CTACI 2.63 32.3

6.25 13 6-9
7.13 15 5-8
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Fig. 4. AFM imagesin a) 1.45 mM KCI b) 5mM CTABr and ¢) 5mM CTACI agueous solutions under the soft con-
tact and the deflection mode. The image sizes are 200 nmx 200 nm. The inset of each image is the autocorrela-

tion pattern.
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Fig. 5. Schematic models of adsorbed molecular assemblies
for CTABr (hemimicelle adsorbed on a flat mono-
layer) @) and CTACI (admicelle) b).
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