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Abstract

Hydrodynamic phenomena accompanied with chemical wave propagation are
investigated for ferroin catalyzed Belousov-Zhabotfnsky (BZ) reaction by
two-dimensional spectrophotometry and two-dimensional velocimetry based on
microscope video imaging techniques. Two remarkahle phenomena of hydrodyna-
mic instability are detected even under covered liquid/gas interface, leav-
ing an air gap of 11 mm above the layer surface. 1)Convective flow is in-
duced by a circular wave propagation in well reduced BZ-solution. 2)0sci-

‘1latory hydrodynamic flow is induced by the periodic passage of spiral wave
trains. Periodically varying deformations and decompositions of chemical
wave profiles are caused by the oscillatory flow. A correlation between two
hydrodynamic phenomena is discussed and an experimental model explaining

onset of the oscillatory flow and dynamic pattern deformation is proposed.
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PEOERREENT 5L, Spiral VaveP TRIMIIREIGIBEARET 3 A X A
&LUT ’ .
1Y% < OChemical WaveDEHEMREBIZL V. LLL2BRZRSIAHEMELES RFEL
BRERLET S,
DVDEEUVRFIWE., GRETIREHEOERICE (MEAHN) 5% 5.
DNHEOEDB+HKEL B> RBIZ. TOHMROPRT. BREUIFRHE R LR
hERMAMOTh R RET 5.
DALERISHDORIRYEBIC L 531X RAAHRIC XY, ﬁ.udild)fz:iﬁﬂﬁﬂttitiﬂﬁﬂ
U 7 ¥ Bh iy R m.i)ﬂbﬁ}iﬁn%‘
ODJ:')Cuﬁﬂ*fﬁﬁtﬂ:ﬁﬁmO)I\? AT IV ANEBRIECHEET ST« —F
N ITDON~— 7&%1%@&7)"(%% B CoBZA 2B INRRUTWS,
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F10.Spiral Wave P U HZEOHWSHTOHBEOEIL, FiEFmic. o lLnm»sd T
MHDERHEBEELCBY (EFHH) . REEOEEARMEHFHLOF D

—B T3 TMCUHFEEOELME <. O RHEO AT AR D L J ¢ UL 8E D
oA MBEONTCH S,

Chemical Wave Trains

Curvature
Effect

Y

Hydrodynamic Flow

Deformation of Waves

Entrainment

0SC Flow,
0SC Deformation & Turbulence
of Chemical Waves

L RIRBRFEED A T Z A L
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5. Bbv

Circular Wave &Spiral WavelZ{BE U R AOFBKBMBE X DWW TR THKE R,
Circular WaveX fFICIzB I 20 MROFEN & Spiral Ny — U ehiZ FHE 9 3 BN
EHRESTIIDOU—RELERR AT ORBKBRROMWIHE U 2 A D X LNFEE
TERREE 2R U2, v RRbB. a) +HEBTRBOEAE BRI L2BILEORKE
MR SCircular Wavell DV TldSolutal ZeMarangoni IR 2B U THRHADBHELEL
TVAEEZONBEEDI. b) COFARBERICEDERNIIEE®T SSpiral
Wave® P Y HBERIZBHUI N2 —FAMBEOFENORENRPTEI 2R RU R £
oo ZOOHRBHELEBVT. RhOREOHBRLAN LRSI NBILERICHED
HHEHOER WL SHMBOMEN c) EHET SCircular VaveDHHE OFER 2 &FEILT
2@ eFOLMAMIC. d) KE MK LR DOChemical Vavell HUGIABIR 25| &
HRCTEHENBBIEZARVERPTERVVLODORBEERRRUEL. 2 OE
DRI, Spiral Vave P IZBRARLE T 3RUNRSHREER I I LTOX—KR ALY
P TCHBZEHRU RN, B TldSpeculationDiB HT W RV, SKERMN L
RBRE2BUCHZOKRELAWHREHARTIFLRZEZUTOLSDEBHS S5, WI'h
RUTd. LLRBRHESREROIE—L Y b 2HE (Spiral Pattern:E1 b %
) 2. FRAECORPESHRE V> ERIBETONRUVORFEEER. TOKF
DHED & 72> RHE (Spiral Vave) ORELE X, ZR WA ESOHE
(BB TTHWEIALVI A MY —BZEEKREOHELUEOEH AL & JEF I HB
12 I

HIFE MR UESERRRFEBTAV 2Th.Plesseri®+. Zs.Nagy-Ungvarailg+ RU
ERFELI. FREREORMAZBRE 2 TRV 22U . Heidecke,K. Dreher,
E.Schluter,G.Schulte R UB.Plettenbergs® B RIWCEMT 2, TRLZOWRD
=8 T A NI A e 74 VHHE (Hannover) OEHO L EIZITRDOI R,
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