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Bﬂl}gg,%\;lg myfﬁ T B A% A gé‘u{'_ T ;ﬂgﬁ_i T T 4 ik e @ B
F b4 TR A S (external forces) FET 0 MAE S BRI R
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(1) "4t 3 B eni®® 4 (interparticle force )
X i3l 4 (London ven der Waals attractive force )
b. ¥ BA £ 74 (electric double layer repulsive force )
C. ‘EEHEE * 4 (short-range repulsion )
(2) inHd> 4 72 3 i¥* (hydrodynamic interaction )
(3) £ 4 (gravitational )
(4) # &% (Brownian diffusion force )
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PR FARS B 2R AR TR AL ER

RBI2-1]3F ¥ i g 4 2. - fha £ 8% Bleaa)50 o
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(1) AT A Lwmeni B

® Helmholtz (1879) B % & N HER A s (4o B a4

=1

5
BRI FRIFFLLIEY )o

® Gouy (1910) "2 Chapman (1913) Pl % #he g egp 3 FRER > M
Helmholtz A = 7 B R =2 5 et A 50 o

® Stern( 1924 '3 & Gouy-Chapman 3% 3% 5% & 3 j7 4t (counter-ion )

AR F T A o I s 4 B E YR g_fy‘ﬁézﬁ
Boom BT i e AR T A > ¥ d sternplane kK FH| A 0 REE R

THEAME FELTEA (compact layer) & ifica A2 28 -
® Grahame (1974) [“]i Pk LT A F14 5 inner Helmholtz plane
(IHP) % outer Helmholtz plane (OHP) & %4 &5 i » L B[2-2]" -
(2) # " Gouy-Chapman FLELf i & B A # T FHHACH 2 Wb s

® NTRIEFF BHAGBEILITa R RFEILHEL LG o
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" Boltzmann 4 1 B #hfr it i%ghi= 3 VEH BT TS Rk
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By H T kg
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2N

" Poisson’s = fE it AZEEE VE CMAZ TR AEYE T R

o

IHP OHP Diffusion layer

Solvated cation

Metal

Specifically adsorbed anion

O =Solvent molecule

®[2-2] The diagram of electric double layer '™ (i.e. Grahame model, 1974)
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% % d Hamaker (1937) Pl4]# & 40 9t (pair wise addition ) » 2+ ¥
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Hamaker # #c2f + » 5 (H 8 R+ Bfoim it 28 ) 2 84 (B &)
S
Reerink fo Overbeek (1954) "3t 51— B d %483 R & TR 9 % k-

B Hamaker ¥ $cei= & > F u]3t— 4pimd 32 2 50 k3t B Hamaker # $icen

Fix o @ ik RE S A B S Hamaker # Bornd B B o AP IR A5

* Hamaker (1937) &3+ 5 32 (Zwire@Fs»afy) kg “@# I gl
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EFEMPEE A A SR fE - A5 73 2 54 (Bomnrepulsion) ¥

- fF AA A F 44 (structural force) » = 357 § § A AR 22F L
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T3 R - BEPEERE (Hpn) FAF YR - TF 254 £dp &0 B8k iE
PiE@ A F LT LA DT FZEA2 £ (Overlap) > ©FF > I{ § 2

Do BB AR R RE R T e

% 0 Hpn— 5 04nme 2R a > BER B 46 )7 b o S8 83

A G Hyp € 840 3] 10nm 24 0 Fpt 0 Fikd TR TS B L F
LA A @Rk AT F% 4 (DLVO R ) Fif* » s+ fF

E’f”ﬁ_ﬁ'%ﬁ:—" T Hmm & /:P: e
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AR A F LRI LA G TR A € 5 IR 2 - DA R (oscillatory ) » @ 3%

WAL R RS F HARAL S - A o TR AP T A F A

F Fom FATEERE DIECB A A A F LS ar+ o) BF ( <30nm ) > Hamaker
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NREAE T AN CERFE R34 (long-range forces ) Z_ EfEH * 4 (short
-range repulsion ) 3 » 4~ Ruckenstein ( 1978) g & i chig 2 5 8% (=41 @
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e~ RPN R T AMEERLE o T ] ipEEEdE x4 3 (R

il

did

FARAA T RS ) B AP LT B AR

ARER G > AN - e F e BER G o NP L DA ER
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7hmin,2
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bH . -
‘!mlnl1

] [2-3] The interaction potential energy curves which contain the Born

repulsive force and the structure force
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