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Behavior of Piezoelectric Quartz Crystal coated
with Rhodamine B Langmuir-Blodgett Films
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A quartz oscillator(QO) is usually affected by adsorbed mass(Mef) and electrostatic
fields(Eef). The frequency shift of QO coated with Rhodamine B Langmuir-Blodgett(R-
LB){ilms suggested that dehydration from the R-LB films depends on retention time in
water and surface characters of outer layer of the films. It was found that the
frequency shift is well proportional to the concentration of triethyl amine, but not
proportinal to that of tricthanol amine, when QO is coated with the films,the surface of
which is hydrophobic. Since these behaviors agreed with the dependence of specific
conductivity on the concentration of the amines in solution, it was recognized that the
frequency shift of QO with hydrophobic surface is strongly influenced by Eef(specific

conductivity of organic elecrolyte) rather than Mef(specific gravity or viscosity).
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Accumulation resulted in hydrophobic films
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Accumulation resulted in hydrophilic films

2RMOLBE R AL, T0#REZH5, 6
23T, 2 ¥, S BB ST A 7 b
TiE, KR FO— o BV & o TR Y
B LT 5 2 Ehhd b, KRS T 2 BOKM: T
hHZEREEZ LY, DXL, THEERCERMA (LB
B IELT) DB MEH KRB Kihit 2B L, Asp
Tl BUKMEASRE) T- D Fihid & 8L THIEL T $i
L, $dh £ FSbBE 2 4 5 — M BUKIER] LT 5,
VW B YA KZECL THRAL, kil 3 BOKAES I T
VAR TR NS,

ZOFEMEO L 7 b (168Hz 7K 8 381 o) 1 B
(0.16cm?), MAIRENEL (9.826920MHz) % (1) Az
AL TEET 5 X, Kihikdh o) i 58ngh i L
TvbIXizhd, W7 7%y o M- Wikifl %
20A% 0—% 3 UBREBLDFILLAON R D I50A7 )
L, leHORTRT L R 7o S L 23, 4L
ZFisdng, 48ng & 2 ) B EERL L 7oMH H it e
Moturz, BEES 7 iz, ZokoizEmic AL
12BN YUENR (Mef) 7703 T <, KRS -0t

49
G RO (el) LT3 28200507, A
HHZ B TIEMe DN A K& N iz, Ho—8¢
Witz Lok &z 0505, JHuzoe T, Tl
WEDNT—F L e THEET S,

500
N 4004
z
N

300+
A
N
)

200
Eill
jead
I 1004

o +—D .
0 10 20

I A FE e ) o T (MH2)
17 THE 7 bR A SRS R (5
Dependence of frequency shift/laver on parent

frequency

F72, BARBMMED R L KRS & - TR
ML72gao, —hMbr o779y L
TAHABE (M7), WA EEOEMZ AL T 7 P
RKESCHMLT, (1) Ao FHRENL 2RO L X
Twd, I, BERTREDEESNAL L
AR EA300MHzI2HFH T, a7 T LA —
F—NDERBEHIWAEE LD AL TS,

X5 DEMYETE, RREIZEARMII LS, 2
FIRS UTRE JTEE:Y X T B FAL o1 NN AR, J¢EEcE by
Ly, DL EOMMEL T P EFWEL 2L T bt N
A% 2 ME 0K L 2o tg, PRS2 KA ) - H0 R
M DIKE Tz H B8, Kifi FOLBE B 2 U T Al s
OmN/ Mm% -7 2k #ilhdT5E RiYa, Zofifk
TR T =9 %26 1203, 22T, 3K
el 7o L FghE#Y AL THY, 1R, 2kHo L
FEYTHL 7 MliE 3l 7 blAT2 1 1 LT
WA, ZHUZ TR DS L AR IR Tod
Wl ERTLOT, MRS 7 FABETA LT,
2L CEMIEAE L UNOBAS SR T X5, HN
et e BB DM DN L 8T 5 ik kel T,
BRI S T Bk 232 2o Pk o &
WZb,

(3) LBEE{EREDKDHB

LBES AR 2 13 etz 3B U 7o W S LA vk L il % 40
DAL S ECH N, A, QCMBHUZ k-
THHL 22 KOBEOER I OWTEE TS, FNH—IL
AT K O GSERERHC T 5 Lo T, Kbk



50

40

30
KhB/FHROS

20r

BEBEAACH 2 /Sec)
=]

RBBTF A5 5

10 L L
100 200 300 400

HEBR: 3282 : LG
M8 KD REFEE - B K (2 BB
Relationship  between relation time in water and

dehydration from films (second accumulation)

Fh1 a2 KD TIFEL T B X » TRDOBEEE2 -
HOAES S L (B8 ), Kahdbill 1% FEE 2 T Ao
PRE MMM 3% T C RS wyhr, BTFS
TSRy L TEH S B804 T 5 5, Kb
SOlE LTIz % B £ ToOKERMIL, g
G il 0 L 4 d, 8T AD TR
BHZ, W72 RS AL 72 LBISRR IO 1 ) b EE5E 7 1
WAL LT, F OBAKIERIC i L Ty 22Ky A8 R
ks L EME DD, FIHTEENL I L HALED

ReflAs 2 <, K IR TH 5 L FD L ) 4 HESHE AT
ThILH G KOREEL T oo, B ROA S L
DEFHZ LD, ZDOFEME, OELLBR A RT3 722

1203, K T ORI & 51 X UF G o SRk H oo 1Y)
RIS ) LD BB 2 L 2L T b,

i —2i2, WIARHEIKIE, AL R TS L 5
DRDBEEN T h DD, BKIEDHD K Ik
DEEL ) LBERIA 2 5 &) #ER DS L. 2,
MEOMMIERIZE LT 2K, HBVIEsE |-
CFREIZHC) A F 4L 2 BUKEI O KT S 5 720 T,
HAEA DG s, A T BRI O A 8112 Ao
TOMRFREBI ORI HERE X 40, 513 BIFIBZRSG L To
BKo11, IedEi Il L TR S 2k £ 2
HiLh,

ZOMET, QCMBG IN-SITUL WIEs: = L THDT
HHZEHb, QIEMED, RMOREE L T
PACD WA SR TE DN 4 L) 962k %
RLThad,

(4) BERE, EREORAKKS 7 b ~OE

KA ARE) [ F MBI 3SR DY H Y,
ZHUI BB R T TR T 5, T hHELT
b LRI BAED D Z 2% b, LBRMA KGO
WHEWIZ KT TR EBND oo, WM % 52 2 LB 4

EThoTz,

400
[J Hydrophobic
300
i~ O Hydrophilic
4
N
I 200
2
&
n 100
&
HE 0
-100 T
100 200 300

Bl & B o BRI Seq)
[49  Lufidk i > B AR
Relationship  between  surface  condition  and

dehydration from films

AP‘—"\.——-G\.__‘—-————‘
151

A inWater

[J inAir

B & (pF)
)

=T 4
25

MJ

L
H

0 2 4 6 8
5% £ (Layer)
P10 AR & R Nt

Dependence of capacitance on number of films

P L, s L A THRIE L 71100045 W % 1472,
AR THT— F LB E, BENE Gz L 5T~
OIS B L T L RRTH - 1,
IO BRI LSO TR 7 b 2 Mefo Bl
HHEZLZENERLYTHDL I EERLT VS

KB THBE 2 L2 UL, AP TOLBI O -
T L OKEIRE)F & b U TIL Ty 545 Zod
TLRIFIC LAl Sl 2, 72, HEH
DML (1.1000) LAFEFwn%E) - FEET, ZiUd
ot —E L TH G0, IRED B L v 2
EEEMRL TV, oA ot eI
B, KB TORELINWEL 7 M (FL, M4) OB
YEZONE, 2O X, HEHPTORERS 7 Mz
DWTE, Mefizhiz TRefhdR 547k ) K& w2 & 40k
LTwd, L7zhi-T, $EOGEN D TRGIRE DN
W, EIANEL T, FOWGERE, 510, W
F LGB 7 b EoRE W S s T HUE, TN



KBS SLoE SRR A R ALY No. 4, 1991

1300

vioo. [ (CzHs)aN
O kel
/\ (HOC2Hg)sN

B 7 b(Hz

100

¢ 50 P00 150 240 250

72 B Cmgf)
[A11 Bk 7 F oiRIE ittt
Dependence of frequency shift on solute

concentration

AR TUC L 2o WL e 7 b o flliss
Wz B TH D9,

(5) KSIEBHFO7 L VBRNDEE

v CBRIEH L 8 MBI, Wt asiATE LB
A a— b L2 KERE) s -k U TBRES N
NXLtzeh, PNV FALT IS, PNV =T,
WAL U 7 LD BEHR B TR 7 P 2B0EL KD
WAL, PVZFAT I B ECHRIEA Y LTS
WIEE R 7 MR AL iz Lo, LY
I/ =T I DO TIEIH @D S -1,
ZOWNERE R TIEEIEI NS v a <, LS
D7 LRI TR AL, FRINLEDT I LK
IR S & 2 T, BUKTEXRMIA~NOWATIZE=S R D b
BHEZIZ0, 22T, CoMtir BT L niERD
WfoIE 2 B L 72 X 2 A28 R 0F 5007z, 1411
BEUIRZERET 5 X, KHETORELR -3 T
BN, Lrzdi- TRIMES 7 b AE L EEL NITO
12, WTHRDOEKIE TE T AT UL T O O, Wi
WALRIETH D Z L isbhrotz, 12, HHERNT 597
LBBU AR OBRIE & - T o 20800589 2
EL—EEML THEY, KRS RE OIS,
H—r L THKE, #BRMICAS CEELBLITLRE
ThdLNEEZ LILD,

4. B =&

0 — 5 1 2 B LBE O & K ah ki) - 20 18 £

L7 M oETL, LBEI S KT BEER, KT

QLSBT ER-NRIES P34 TR NI NI B T

80

[ (CaHg)sN
#r O kel
/\ (HOCoHg)3N

4w L

R0 (G - en))

20

100 300 400

200
B (mell)
412 RO HLORE

Specific conductivity of solution

S kdibdr ot Ko FOEBENE Y 2 7T LA — T —
DRET, BLPTQCMEEFHOTRIET 2L 72
METHS1 F, v—9 I B-LBMWTo2—-FL7
KSAEE T DI 7 b, BB A,
T OMBUIKET 255 HERNOT L 2 IRIE S UT
HEMEL L2, 20T > Mo 2 O
RN AV 1 R SR €SI s A B YL A
GQCMBHL, WilIMNGEN, Bl (BRI SEIE,
HLORINEML, &5 VIISHHTF L HIAL
k-7, &0 704 -SRI TR,
A0k AVE TR R E TR Fa A DIRA [WEE-F Wb
LI A LOEWFE LD,

E 2 X ®

1) G. Z. Sauerbrey, Z. Phys,, 155 (1959) 206

2) a:T. Nomura and M. Maruvama, Anal. Chim.

Acta, 147 (1983) 365

b BfEf, ScAH X, (1989) 104

R.R. McCalffrey,S. Bruckenstein and P.N. Wal-

pite, Langmuir, 2 (1986) 228

Y. Okahata and K. Arig, Thin Solid Films, 180

(1989) 51

5) T. Nakamoto and T. Moriizumi, Proc. Ultrason
Symp, 1988 (1) (1988) 613

6) AR, KPP, AT, HEE, CPIH, BB (1987) 116

ik, W, HDAGLK M T EHGEINO®G), pTT (1979)

8 ) T.Nomura and T.Nagamune, Anal. Chim. Acta,
155 (1983) 231

w

4

~—

~
-





