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Acoustic Emission and High Temperature Microscopic
Observation in Dehydration and Thermal
Decomposition of NaClO,-H,0

Shirou Shimada
(Received March 26, 1992)

The dehydration and thermal decomposition of NaClO,-H,0 were studied by using a home-made
simultaneous AE-DTA apparatus. It was found that the heating of powdered NaClO,-H,0 samples
gives rise to the low- and high-temperature AE peaks in a range 70-300°C and 450-575°C.
respectively, the latter consisting of six peaks a-f. The origins of both the low- and high- temperature
AE peaks were suggested by the high temperature microscopic observation of the samples under the
heating. The influence of the resonant frequency of the sensor (140kHz to 1.5MHz) on both the
peaks was examined. The power spectra with a peak at 80 or 140kHz characteristic of bubble
formation were obtained, which results from oxygen generation due to the decomposition.
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Fig.1 Schematic representation for an acoustic emission
signal set-up by a threshold value and the resulting
AE cvent.
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Fig.2 Simulianeous AE-DTA measurement of NaClo, -
H,0 powders using a resonant-type sensor.
(1), 140kHz; (2), 500kHz; (3), IMHz; (4), 1.5 MHz;
(A), DTA curve; (B), AE curve. Sample weight, 600
mg. Heating rate, 5C min’ in air. The threshold
value is raised at the broken line, the intensity being
reduced to the indicated figure.
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Fig.3 The frequency distributions of signals emitted at

peaks b and c. (A), peak b; (B), peak c. Sample

weight, 100 mg. Heating rate, 5SC min™ in air; AE

sensor, the band-wide sensor.
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Fig.4 High temperature
NaClO, - H,0 samples under the heating.
(A), a unheated particle; (B), 50C; (O), 180°C.
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Fig.5 High temperature microscopic observation of the
NaClO, samples under the heating.
(A), 544°C; (B), 546C; (C), 565C.

ZEEEHIBLTNS,

BEESMCCI R DY, KMTO—ER R FOMRE -1
i DRUE LIGY, T OBMAH F LR RS RORER
DR FHELE T, AEEBI3450TH HRE LD H D
T, ¥—2ald JOER-HEICE D EROBRIERAT
WBDTHAS . NaClO 3 #460°C TR LM, 2D
#%, ASCHERPOBEFAOREILL LD LBbLNL
30 mOKE ORI, PV OEAFOKRD S
Wol B EREL, ¥—r/bidznRERFEICLZD
DEELLND, REFIOCIIRBE, TORILEERE
THNE TRE S8 mO/N & RRIADS &V DFFE DEFT
PO ETORBEOERYWEDELFiP bBE (5
&L, BEo RS FICENS koA B L A
LOBFo T2

#520—540°C DIREEIR T, AbEE HICEEOERER

Netsu Sokutei 19(4) 1992



NaClOg HpOR B K EBSFEU BB 7 A—AF 4 v 7 - T3 v 3 vk EHstgisess

B4 % & & RERO THLIER, 20804 B0
BHLRLIZDWZ 120 L hs o B4 Ls40CH i TR &
WL 72, ZOREgie TR 220 mEDE BB D
NaCl & B2 WAL U7 L R B AR % » <
DEI OPEREEE N2 (Fig5-A, KHIBED, 2080 b [
EWEOEES RS SN0 T, [HBaOMEREME
T, NaCIlBA R $TADTH A 5. 250, 0BT
T, NFFTOEOEY LB S ESBEE S0
{Fig.5-B). &—rcidk, Aiansgd, T#eti+HE
FGOEAL, MR EFETME DR S F DORMT TORY X
WE->TRELLEEZONRD, 550CH IR A LER
WAL SRR > THLOBEL, 20820
TAVEZIH BT L OPBR SNz, COERWEE.
SRR T A DTNaCIO b Lvz v, ¥ — 24, eif
INRL EOBE NI AODLHPTESS, B2
d, eDEN R YHHBEIE D HIXBIT B Lt~ 72, £ D,
CDBIEED D OLRBEDSIEIZET HEIL,
565 CAN I THAEIIE, SEHEONaQ & Bbh 2 W 275
S DICIZEERE L7 (Fig.5-C). ZN 5 DERBIZAES L
THRIE—V(ERBDTHAE S, HoT. HHBUHD
E—2b, ¢cTHEBE LT T SEDE % L72NaClHs,
E—2d, eTNaClO2 b 5ijE, FaFIEONaCIAERE 3 5
SHETEL,

4. & L

NaClO, - H,O% KB Ok & S BBk 5 3281
EAED UL % AE-DTAB B TRIEL, K Fok
TRLA L L BRI % SREIMEE T L7, 200k
B, kol LWr Ltk o7z,

DRBEIK 70— 300°C TIRIRAEY — 2 %, 450—575°C C&ik
AEY — 7 i, RIRAEY — 2 2150—175C T0.8H,0
DRAIIE L TRELR Y -2 £ 4D, SIRAEY — 24
BHFAE GG L TARDDE = Za~th bl > Tw
Ads

DRIR & FHRAE Y — 7 O BRI % SRR R KO R
% BAEE VTR, WTFhovY— o b EE%ED
HEMPENEET 545, E—2b, cOBEOREN O
=2 L h/hEhoiz,

MRIRAE Y — 7 IZ0.8H,00BKIZME, K FEE THN
SHRDAEREHR, BORRIE->TRETSER
bbb,

DHEIRAE Y — 2 aldNaCIO,DEMRICAE S L, ¥ — 2 bldEe
BH AL BEAORE, ¥ —rcdRais, gl

Netsu Sokutei 19(4) 1992

TOBBROE, NaQOAEKR LY L5650, ©—2
d, eRFRITEVABRES LR LISRWE DA L 2
S DL WEEDORE L HENC L B 60, C—of
ENaCIOEERIC £ 5 b D EHWTH 72,
SHE=2b, clIBVTK, IOLHRLIC LS BbND
80kHz X 140kHzIT — DD Y — 2 [l ik kD A~y 1)

LEL RS (A

=

X 73

1) K.Lenvik, Thermochim. Acta, 110, 253(1987).

2) D.Betteridge, M. T Joslin and T.Lilley, Anal. Chem. 53,
1064(1981),

3) P.D.Wentzell and A.P.Wade, Anal. Chem. 61, 2638
(1989).

4) A.P.Wade. K.A.Soulsbury, P.Y.T.Chow and L.H.Brock,
Anal. Chim. Acta 246, 23(1991)

5) S.Shimada and R.Furuichi, Thermochim. Acta 163, 313

(1990).

S.Shimada and R.Furuichi, Bull. Chem. Soc. Jpn. 63,

2526 (1990).

7) S.Shimada, Y.Katsuda and R.Furuichi, Thermochim.
Acta 183, 365(1991).

8) S.Shimada, Y.Katsuda, R.Furuichi
Thermochim. Acta 184, 91(1991).

9y B IER, WSHLEER, BAEE, No2. 94(1991).

10) S.Shimada, Thermochim. Acta 196, 237(1992).

11) S.Shimada, Thermochim. Acta 200, 317(1992).

12) WSHELR, B 19, 43(1992).

13) D.J.Devlin and P.J.Herley, React. Solids 3, 75(1987).

6

<

and M.Inagaki,

~

E B

WA AHKNACIO, - HLODBAK & 25 #8 % HVEDAE-DTA
IR R 248 - CTAFSE L 72, NaClo, - H,O30k % fingh
5 £70-3007C 2450575 C OB, #RFHEE
CEIRAEY — 2 BAL, BBEOE—-7RBY—Sa~hb
BOZoTWaI LNy rz, SiREMEICLS "in-
site" BEED S, RIRE FIRAEY — & ORARE L HR L
7o RIRE SIRAEY — 7 ORI & HERIAEY
PEEHLUTHAN, 2510, PRI TRELERNA
DEFEIZ L Z80L 140kHz IS B~ D &€ — 7 kA D A
VA2 I (W

— 1556—





