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Fig.2 Experiment set

1: electrode; 2: inner container; 3: outer container;
4: interface board; 5: water into; 6: small hole;

7: water out
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Fig.3 Typical oscillation curves

A: oscillation curve of 1 mol-L™" CH;COONa (a couple
of Ag/AgCl)

B: oscillation curve of 1 mol-L™" NaCl (inner: Al
electrode, outer: reference electrode)

C: oscillation curve of 1 mol-L™ CuCl, (inner: CI-
ionic selective electrode, outer: reference electrode)

D: oscillation curve of 20 % TX-100 (a couple of
Ag/AgCl)
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Table 1  Oscillation of 1 mol-L™" NaCl Detected by Different Electrode
electrode
diffuse matter - A/ mV U9/ (10° kJ - mol™) E°T |V t/h t,/s
outer mner

NaCl Fe Fe 130 1.858 4 20 10
NaCl Al Al 80 1.661 2 20 10
NaCl Cu Cu 55 1.351 7 20 10
NaCl Mg Mg 35 1.094 2 20 10
NaCl Pb Pb 18 1.083 0 20 10
NaCl Fe R.E. 200 -0.036 20 10
NaCl Al R.E. 180 -1.67 20 10
NaCl Mg R.E. 130 -2.34 20 10
NaCl Cu R.E. 90 0.552 20 10
NaCl Pt R.E. 25 1.2 20 10
NaCl R.E. Fe 160 -0.036 20 10
NaCl R.E. Al 130 -1.67 20 10
NaCl R.E. Mg 110 -2.34 20 10
NaCl R.E. Cu 80 0.552 20 10
NaCl R.E. Pt 20 1.2 20 10
NaCl R.E. Cl" LE.E. 28 — 20 10
NaCl Ag/AeCl Ag/AgCl 160 — — 20 10

I.S.E.: ionic selective electrode, R.E.: reference electrode, A: amplitude, t: time of sustained oscillation.
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Table 2 Oscillation by Ionic Elect Electrode

diffuse electrode AL

matter outer inner Ay / (mol - L) th
CHCOONa Ag/AeCl  Ag/AeCl 50 0.1084 22
CuCl, AgAgCl  AgAgCl 40 0.1482 18
CuCl, R.E. Cl" LS.E. 15 0.1482 18
CuCl, R.E. Cu* LS.E. 20 0.1482 18
CuCl, CI'I.SEE.  RE. 60 0.1482 18
CuCl, Cu* I.S.E. RE. 60 0.1482 18
NaOH R.E. G.E. 6 0.5955 14
HCl CI'I.SEE.  RE. 15 0.6418 8
HCI R.E. G.E. 1 0.6418 8
TX-100  AgAgCl  AgAgCl  — - 2

I.S.E.: ionic selective electrode, R.E.: reference electrode,
G.E.: glass electrode, A: amplitude, : time of sustained os-

cillation, At=l¢*—¢1.
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Table 3 Infection of Gravity
electrode
density relation - A/ mV t/h
inner outer
D1>D2 R.E. CI" LS.E. 2 20
D1>D2 Cu* LS.E. R 1 20
D1>D2 R.E. Cl" LS.E. 10 20
D1>D2 Cu* I.S.E.  R.E. 8 20
D1=D2 R.E. Cl" LS.E. — —
D1=D2 Cu* [S.E. RE. — —
D1<D2 R.E. Cl" LS.E. — —
D1<D2 Cu* I.S.E.  R.E. — —
DI<D2 R.E. ClI" IS.E. — —
DI<D2 Cu* I.S.E.  R.E. — —

L.S.E.: ionic selective electrode, R.E.: reference electrode,

A: amplitude, ¢:time of sustained oscillation.

M 3 G Zenl LI $hK e T 9 HE
S, KB TR YR TGS R R 2 E 1 R
A ER K WA BEL T, A 3R U] RE 7Ok AE T
BA R,

2.4 EHftiRZHAKR

KR 5 i B T A PR A A R AR R T Y
ik AT % 22 R, BT 1 mol - L7 4R
B R G R v I RE A2 A (BT B HDRE 37



%4 W

Ja 7K B A L R OK IR 5 AT 5 A B A R . 463 -

TR WS 27K AR = AR R IR RS ) o 36 % B : PR35
TR BN S50, AR R E BT 0.5 CE Ay, Fotad
TP RERE /MR (0.001 °C) A 224, X — 45 ie R EL
TR s AT I R R, B ER KR 5 1 B O A
PR AR RS AH<O, NGt M EEAR A S % ik
WS AR O A, B ASSO0, i AG=—nFE=AH -
TAS<O, B AT 2 (1) MRS A &S ; (2) ik
A F T AR A

KR G A P RE R A AR A, — K
A ARGE T R T A A A VR B D R A o
B4 HL B R PR AR R F A BRI LT R
FL iR o ) VR BE R UDAROG . AT A S 3SR I 5% 1
IR R ERKIEG IR AT IR R SRl & AR AR
b, TE 4R35 W A5 5 JE I A2 4k 1 [R) B F 52 38 7 0.5
10%~0.6x10* pQ ' -em™ Z B JH AL XA FRATH
— AR ERKIRG 5 R RCE A BB E TR
XSG AT AT S AT Rk 2R IR e

3 HFRE

HAET, O SCHR— MR 4 £h /K v W R 28 18 KA
ATTEZE | RS PE R AR & 3 ad  NL IR o 1Y
iz 8 7 S N 4 - FE ve T 7 #2 - (Navier-Stokes /7
TR ER KR 5 1 BRI Aoki (2000 )1 HY
AR . (1) KRG RS ETREN; 2) #
TKYR 5 2 v % B I () A pR A, i 1=0 BHA R Ab
F— AN ESNE A /NFLEEE N b, Hoh K WO
ARG N h12, 38 X A B, 15 8] —
BREAYIN SR A 0 7 R AT AR B 3 AN A < (X,,0), (0,
0)F1(X,,0). (0,0) & — A8, AKEDS,(X,,0)
(X, , 0PI A5 . Aoki 97 FEALE 2% , 5K
i VROYE | T HL AT 9T SR K iR 5 i 22 55 . RATTIAH,
KRGOk A T oo, BEPER R b S e
Ve, o Eh KIS EEE D) 1 Ty ECR gk ) b
HICRN 7828 B AT /INFL B AR AR 24 T A 2P i
T B Tz B R 5 KA R R H R R, A
SCHRUA 3 T A 3, ME N BCEE R KR
SCHRUER 5 i Ak 2 2 b SCHERIMEE Jin 455 5 SE e 45 4L,
T £ 95 TG A B S A

4 & it

R A 2 A BLAE 22 rh 34 () 3 B i LA

W75 CAS A Y 2 B OR (B AEAL 2 Ik 5 F
FER AR R, R SE SRR W] vk [ AR T
AR R Gk 2 P 5 (R AR A o . S8 R B KR
25 R R LE A, A3 T RUR MR A5 . (1)
AN TR HEL A S 0 B A R K IR 7 AR LR S AN, S
I AH AR O BTG, S He AR T 7 A DX, TR AR AR
Ko B RABOBNE T AR B EM T, RG-S
K5 (2) Beid ik @ AR A T AR BB fR 5 (3
R Jm Sy, ar R JEAR I AN R R K v i o
AR 5 (3) [ —Ak & W e i (4 B 1, ooz gl
M, 2 o /N FLT BIO™ AR A 4R 3 U] . 4%
8 PO ) 80 % iR 7 A BT B AR I 5 (4) A /ML
R B R TAML T SRR, ARG K
A AR 2 ORIk AR A S O B
X ER KR 55 A F B 5 (5) $hK IR i R ik P B
PR A SR PR, SO — AR R
K,

2 % x #

[1] HE Zhan-Bo(%% /i 1#), LI Dong-Mei(Z= 4 #§), SHI Yu-Quan
(I 79 25) Wuli Huaxue Xuebao (Acta Phys.-Chem. Sin.),
2002,18(11),979.

[2] HE Zhan-Bo(%% /i 1#), YAN Xi-Long(l& & J&), NIE Yu-Min
(% £ 8) Huaxue Gongye Yu Gongcheng (Chem. Ind. &
Eng.), 2001,18(3),130.

[3] Martin S. Geopys Fluid Dyn, 1970,1,143.

[4] Moron-villarreyes J. A. et al Computers & Chemical Engi-
neering, 2000,24,1753.

[5] Cervella R., Solda R. Am. J. Phys., 2001,69,543.

[6] Weast R. C. Handbook of Chemistry and Physics, 58th Edit-
ion, 1977~1978,E-67.

[7] Dean J. A. Lang’s Chemical Handbook, 13th Edition, Mcg-
raw-Hill Book Company, 1985,p6-1.

[8] Upadhyay S., Das A. K., Agarwala V. et al Langmuir, 1992,
8,2567.

[9] Nekhamkina O. A., Nepomnyashchy A. A., Rubinstein B. Y.
Phys Rev E, 2000,3,2436.

[10]ZHOU Yong-Xian(Jfl 7k ¥t), HE Zhan-Bo(% /% #) Huaxue
Gongye Yu Gongcheng (Chem. Ind. & Eng.), 2004,21(1),24.

[11]Aoki K. Physica. D, 2000,147,187.

[12]HE Zhan-Bo(¥ (5 1) Ziran Zazhi (Chinese J. Nature), 2001,
23(4),231.



- 464 - A A 520 &

New Discoveries in the Study of Salt-water Oscillators

ZHOU Yong-Xian HE Zhan-Bo™*
(Department of Chemisiry, School of Science, Tianjin University, Tianjin 300072)

More than twenty electrode methods were used to detect widely and systematically the salt-water oscillator
designed by us and some rule conclusions were summarized by correlation analysis of experimental results, as the
follows: (1) As different electrodes used to detect the same salt water oscillator, all of the time oscillatory parame-
ters are the same, while the amplitude different which proportion the average ionization energy of the metals when
detected by a series of double metal electrodes. As the multiple electrodes used, the amplitudes are direct ratio to
the metal electrode potential E°. In addition, phase position of the electrodes has great role on the amplitude, that
is, the bigger can be gotten when the indicatory electrode at the outer than it at the inner. (2) A series of detec-
tions by ionic selective electrodes on the positive/negative ions of a same electrolyte show that the smaller the
difference of the two ionic transference number is, the bigger the amplitude is; and not only the oscillation curve
of the non-ionic compound is irregular, but also the amplitude is small. It is obvious that the cooperation of ions
play an important role in the salt-water oscillation. And there are such rule of the amplitudes resulted from the
different electrodes: the metal electrode (reference electrodes)> a couple of metal electrode>the ionic selective
electrode (reference electrodes); (3) only when the solution density of the inner is bigger than that the outer, the
oscillations happen. It means the gravity may have a key effect on the oscillation. (4) The periodic changes of
temperature and conductivity in salt-water oscillation were also been found from precision determination. (5) At

last, some mechanism analysis were put forward.

Keywords: salt-water oscillation metal electrode ionic selective electrode mechanism



