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Frictional electrification between a metal ball and LB films of stearic acig with different numbers of
layers deposited under various surface pressures and subphase temperatures was investigated. The
frictional electrification changed depending on the deposition conditions and the number of layers: the
magnitude and polarity of generated charges were influenced by the state of molecular aggregation or
organization, i.e. the packing and orientation of molecules in the surface layers because the variation in
the state of molecular aggregation changed the kind and the ratio of existence of the atomic groups in
the surface layers. Normal load dependence of number of molecules contacted by metal sphere during
friction was very similar to that of measured electrification output voltage. This shows that the molecular
contact is an important factor for frictional electrification. The result that every 2X10% of —CHj received
one electron in the case of friction of 3-layer LB film deposited at 14°C under 30 mN/m was obtained.
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Table 1 Contact angles of water (§°) on the films de-
posited at different temperatures and surface

pressures.
Surface pressure ~ Number of Contact angle at
(mN/m) * layers 14°C 19°C
1 49 48
13 3 69 68
5 73 65
1 70 63
18 3 74 87
5 82 85
1 95 88
30 3 101 98
5 102 93
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Fig. 1 z-A curves of stearic acid at 14°C and 19°C of
subphase temperatures.
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Fig. 2 Frictional electrification output voltages measured

under various normal loads in the I-layer, 3-layer,

and 5-layer films deposited at 14°C under 30 mN/
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Fig. 3 Frictional electrification output voltages measured
under various normal loads in the [-layer, 3-layer,
and S-layer films deposited at 19°C under 30 mN/
m.

TH5ILEb»d, 512 14C, 30mN/m CHE- 1 B
DHIBEREOHIEIZ, 19°C, 30 mN/m THE7- | B X
DINSIpolz, bbb, I4CTHEBL | BETOH
NEER19C TR L | BEOHIEE LKL T
D EMEENCAIE L Tv b,

INETEANVRFYNVE, HIVR=VEEET 255
TYWERIE (BIEREIZA) &, AFLE, CovEss
FoRATFWEEA (WHBERE) CHET E 5%
SNTW3, Fi, HIHEEBAEBEFETHY, %EI13Bk




B 3 4 CREE U LB EOBEEERE (RIFER)

KEEFHTHZ, F1LWRLI LD 14C, 30mN/m
TR L7 5, 3 BREEOBA ZER T 7 4 v OEMA
(18) e, %7, 1, 5 IBEOENET OB
ZOMECEPSIEDAAICELL TS, DI LS,
3 BIEOEE  BARESS CBH LB, HHEE
OkRE S LiEEOZE, Thbb, 1BECETZADX
DAERBEDLSAD L DN RHEIBEANDZELL LU
3@ BT AADL VRS BHNIBE, SIED L DKRE
P BEADOZEIZ, BEREICBT 54V RF S VEIZ
xt 3 B FALKEEOEG O, Lo T, BEIHEIC

FiZ 3 RALKZEEOFS ORI & 2 LR35,

14°C, 30 mN/m TEJE L 7z S B 8w CHELER
ETHokh, RUEKETHEL T 3 EEOHIERE LY
Mmoot (M2), SEBEEIBHEORRHEZZATN
098 BLU099 LIFIFHL L, £/, ZhdOBEDEMM
LA Thot (D, b LHABEDOKE SHHIF
SOOEFHAOEELO A THRE 2% 6D DD
FBELREICRTTHS, L L, EBFERERNRT LS il
HETFEEZ > TS, TOER, %L OWFEENERL
T3 L5, e 2 RBEEBHECTH > THHE
WK & {2 ERSNEIC BT 24 TFRASEN, 0 TF
ROT5EE LR, ATFHEMSNS G bicE LRk
bOrEZBND, HHREDD L THBRISFIRED
BE T L AT B b X, BBk EMT 3 HTFEOBND
Bwic®, SEFREEBECEF D VALY, Lid-o
T, SEHSEEICHBFETE (RAKRE) L7
B, BAMNE L F BT 2 BEORECHEES 2 0 VER
FYUNVEICET 2EENKEL 8D, IO REHT
THEOERIBERCHEEI W EEZONS, HIESNL
HATEE i3 R E IR § 2 BE & A VR F YV ER
BRT2EEOMTH S5, 3EELD 5SEEOIHH
HEERNS B 27259,

FEE 30mN/m, 14°CHBIUIYCTHEL 3B
MofmEonZER, {FETHROFELOZTMA TD DAL
DR EER L TR TE 5, pifichizL e, FAU
EHED b & TREEFR LSS, K VEWKETHEEL
7EDE S BEDOREABOSTOTEN L VBRTHY, H
(EER DT D ODFERD R, Lied>T, @R
19°C TR LI AL VBRI D ViAA, ZD72D
HAOBEEOBMEZEICZ S,

DO ABOFRIFHTESIRE VZEEETH S, Kb
X UETERS @ 3 BREICBWT, MEOHEMNE & bIcHwIE
OHIEBEOEMSEAL, DWTHBHMETHED LIHD 2
CepERE L, | BROBA, SERERIARIEY
HNREFVNEEN Y TREL, HVALORERT 7 AR

271 (41)

25

(a)
@ 1 layer
20

& 3 layers

1.5 |- A 5layers

el

s
> 05 | }
I
0 5 i I = i 1 il {

B o5 & ¢ * }
os-ii %]' { %¥ % #
-1.0 . 4 L L . L .

0 02 04 06 0.8 1.0 1.2 1.4 16
W (N)
2.0

@ 1 layer (&)
15 B 3 layers i
10 A 5 layers @ § { % @ } $

T ¢
05 | 5§1
< ]
<, . i

1.5 : : ' - - ' ;
0 02 04 06 08 10 12 14 16
W (N)
4 14°C, (a) 18mN/m B XU (b) 13mN/m TH
JBL7- 18, 38, 58 LBEOBEEHENE
JFE o> FE LA B AT
Fig. 4 Frictional electrification output voltages measured
under various normal loads in the 1-layer, 3-layer
and 5-layer films deposited at 14°C under (a) 18
mN/m and (b) 13 mN/m.
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Fig. 5 Frictional electrification output voltages measured
under various normal loads in the 1-layer, 3-layer
and 5-layer films deposited at 19°C under (a) 18

mN/m and (b) 13 mN/m.
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interferometry.
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friction as a function of normal loads.

Open circles show output voltages (see Fig. 2) of 3-layer

film deposited at 14°C under 30 mN/m.
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