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Identification of Charged Functional Groups in Aqueous Solutions
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Recently, atomic-scale surface structures and properties have been investigated by means of scanning microfabricated
probes. This technique is also useful for evaluating local features and functions of biomolecules, which are active only in an
agueous environment, We have analyzed electrostatic interactions between the probe and sample surface in agueous
solutions with the aim of observing potential distributions on the surfaces of biomolecules.

This time, we attempted to identify charged functional groups on monolayers by measuring microscopic forces with an atomic
force microscope (AFM). As a result, functional groups within an area of a few tens of square nanometers were identified from

the force-distance curves obtained.
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Principle of detecting forces by AFM

55



LW THY, Kavh, HAE X R T % EORET
<, B WM - (ENTER R A= bt —F
TR T & B A s I TwWBY, 2k, 3 FEFh
FWADIBHDIEA D & E LIz, 7 1D Ly noit
SA,  FEREDIT 2 W HE &3 B M AR & BoRis e LoD
Hb,

bitbiLid, AFM 2HlwT o TiEiEh Tolvhx
HUIZ B B EEHEEMN ORI 2T >TE D, 40k
PTOREGEIC & - THREILOFRN 2 R AT,
LITIZ 2 D5 2R,

B AFM 2BV EBRBOHEIE

AFM 2 W T OUE® 1T B4, ek a Sz
P /ETICEERZMZ T 7a—7 L OhlE% T 2,
ZOBRIZ, A rFran—OEiitEEmicRl T a2k
12k T, 7A—AH—7EWEN 2 ) & REEO NG %R
T A2, RIS AFM 2wz ki 5P 2 53
T TA—AA—=TDF = bhrFLn—nEfiz i
MLz Eilk-T, Fo—7ERBERmoMIc < s1h
HBEVEFENE IXOP=2— > DLV THIET 2 Z
LA TES,

Wi Ty, R REMEOA Aol bic k), 7
O—7 & EDOMTAEINE, I NEMELDELZ>Tw
Do ZOHG, GREL R RmmBIl ¢ IR T o
MTFAEM & L CGeif 4L 5%, riigdbofiEIhig 2 50+
Lz, WMEERDEMEEIZ L > TihEn s 1D
INF— R EMNERBE TSR 6 5w, 2L
TpH A4 4 ViRIEL &2 2L ST Si0Z L7 7 D
FHO A LT AFM 12X 2 I ONGEA T hIL T 55, ki
i ) 2 eI AT 2 DI 3+ Th b,

AlE T, 7Tu—78 L R B R OB 2 GED)
I L Ze s SR i ) 2T 2 721z, WLDE
i 2 WAL T 5 2 2R A, C0RH, &l
BaA—TA L7 o—=72EHL, ZhEEHTREE
T2 3EmABEHEL, T 7o—7 RBONHOEM
ZIMHCHIL Zat e, 7u—7 /@B ) ¢ ARrbigid
NEGEL T L2,

KAz, APERE R OMIINIC L o TEREISORTEINE 2 3%
HF Bz, BRI —O P —Rc it L 7
Higyr 1R B 2 Langmuir-Blodgett (LB) i 12 & - T {51
L, L7z hi g 7o —70m 0% B Rdb i
HIL Zepse, 7 4 —2AA—7DUERIT-7, E 212450
W T 7B b2 Oflis % R,

Hoap FGARHE, BBHE, ARIISHE L A RRE TE &
ThaiInEZsLvwaT, ZZTEHITKD AFM & (25
%AV ENGTWwaE, 2Ok ) BT, Bk

56

Femae om NE
KFrailyb [RE
FiEAHE [CE

Aud— b FLsi—
Ag/AgCl /
Pt

I ‘ K
DI Fﬁ*ﬂiﬁt»

EhER
~COOH, ~NHz, ~CONH,, ~OH, ~CHs, 1 #*

kAR

EP. BEPTOHAECHVLSNhDEREZEILOES
SEMATHNT S, CZTClFAuaI—F Lz rFroi—i LU
A ENEE(WE), U > 70K Pt 7 A v & ol (CE) & L, 3§
2Nz 6N EIEDILMEL A ZBMERE L TIE, o710 -1
AL G (Ag/AgCl) i (RE) # AlvCTw 3,

Scheme of electrochemical cell for measurement of electrostatic
forces in aqueous solutions
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Force vs. distance curves obtained at various tip voltage for 5 nm
Si02/Si sample substrate
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Force variations as function of sample voltage
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Force curves obtained on stearic acid monoclayer
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Identification of functional groups by measuring forces while
controlling tip voltage
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