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A Study on Vapour Explosion Caused by
the Contact Between Molten Salt of
NapCO3 — NaOH Mixture and water
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ABSTRACT

Molten salt-water explosion caused by the contact between molten salt and water is
one of vapour explosions.

An experimental study of the vapour explosion, which occurs when the molten mixture

of Na, CO;-NaOH and water come in contact was performed.

The pressure wave generated in each composition of molten mixtures was measured.

The results obtained are as follows;

1) The vapour explosion didn't occur for a molten salt of 100% - Na, CO;.

2) For a molten salt of Na,CO, 80%-NaOH 20% mixture, a small vapour explosion
occured initially, and a large vapour explosion, which showed the largest pressure
wave among the present experiments, occurred after an induced period.

3) For molten salt of Na, CO, 60% - NaOH 40% mixture and Na, CO; 40% - NaOH 60%
mixture, the vapour explosion occurred near the water surface shortly after they
come in contact with water. ,

This explosion would be caused by fragmentation of the molten salts due to impulse
generated when the molten salts and water come in contact.
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Fig.l Phase diagram of the bi-
nary system Na,CO;-NaOH
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Fig. 3 Pressure wave for Na,;CO,
80 % — NaOH 20 %

Eurg KepEEMAROISD a4
Fig.4& QBAUEF 60 %-SFASIUEF
40 %o} EFHol &3 HEH3 A9 BHM
e dErd Aoz, HMWOl €3 A&y
SAd] 8¢ FHEIA Ege] dohl=A
£ & 4 gtk o] of T Fi HIAA
golitr] ajFel wAsl: ##FFS HE A
o #l3 zA SHoM WA Hu A4 X
0.5949/ cho. 24 Na,CO; 80 % — NaOH 20 %

NOCO,60% NGOH 0%

w v 20¢

4 T 5890
. welb
H *20em

_‘l

=3
@

PiKe/erd)
2

o

4ms/div)

Fig.4 Pressure wave for Na,CO,
60 % — NaOH 40 %

o] RAWMES AnUYARG GA ek

Journal of KIIS Vol.4 No.l1 December ‘89



Na, CO, ~ Na OH B4 ¥ sk >+

th ot Te HEH Sl Zwe ARM
agolet gt o

Fig.5& @AUER 40%
%o R&wMMe] F3 WA

34|

— AL EF60
A9l EH

NaC0,40% - NoOH 60%
W 1209
%880
Tesi8'C
H = 20¢cm

—

(4ms/div)
Fig.5 Pressure wave for Na,CO,

40 %— NaOH 60 %

1.2

08t

PIKG/ ot )

|

HHE veEd Aoz Fig. 49 Hlsd K
KERBRZ AZEn A3 AN 1.36 b/
oAl ATk

Fig. 6 & S$ASIUER 100%] »#Yy
23 A28 Aol BAHAFEES e
Aoz Kipel R Fiol ERX HEHE A

o]

ztale] o] HAAFe] &} HHE v o
7hAel Atele] W o AA Fe Fug
s Ao dehgedl, o] Az 3Fo
#orzz AU HAde T ¥ FUgo
2 Wl EEA gsteh o] de HugwH
£ 0.57 kg /AT

% Mol wEms 59 HFxe o ¢
At Eu AHAE vinstd KEBERR
(Na,CO,4 80 %— NaOH 20 %] /A MM
o HoYAATL AKERH (Na,COy 40 %
NaOH 60 %2 BAWME wate] At
wetd BEHT A KPR e 8719
upebol A lojvtes MRS B HuolAM %
Aghe Zuuc APy EFRARYS

% %
3240 A3 43 =)

45

P (Kg/crf)

¥ AZol o HFAB VI maz

08

NoOH 100%

W » 209
i & *900°C

W =i6°C
o4l 1

e w'W/WwM

(4ms/dlv)

O

Fig. 6 Pressure wave for NaOH

160 %
AT
4.8 B
SAUEFT FAShGERS] BAREMMY
ARe WA 4de wEIe o B

Mol B3 W& Fo AFL AW &
Bel wet oEA deiew oed e
we AAT

1) gAUERT $ASUE
REEEE FARE el
2) @AUIEFe Hume 23 Py
T ARARS 9074 agth oe want
EFY HZifEANol 7 oFd I HEYH
o gALERC] YoluA | wRolt}
3) GAUEF B0%St $ASMIEF
20%¢] &Y e 231 Ao wA
e Zwo] doly ¥ EEME AM oA
2 Zue dozn

4) GAUYEF 60 %9} FASIIEF 40 %,
BAUEF 40 %9 $FUMUEF 60 %S BL
HHES 23 PEY ¥ B9 UL
A HEEBS oA ol& WMMO| &
B ARG g9 2ol o FACEE]

ot HEMBE Yotkn Azar
5) FABUER 100 %8 wHme 3 A

g Fo g A e o]l Yo

79 EaHm

o
=

1

..1

Ad4d A1z ‘89d 129



REBUH - IREFHK - LG —

s
d 128 8

1) &%, Vapor Expolosion iz
T, HABWSER, 81-721, 1277 (1978),

2) S. G. Bankoff, vapor Explosion-
A Critical Review, 6Th, H. T.
Conference, 335(1978),

3) T. G. Theofanous, B. Najafi and
E. Rumble, Nuclear Science and
Engineering, 97, 259(1987),

4) AT, ZRRARCHT 5KBOFE
(1985),

5) G. Long, Metal Progress, 71, 107
(1957),

6) F. Flory, R. paoli and R. Mesler,
CEP, 65-12(1969),

7) F. E. Bauer and N. W. Green,Nucle-~
ar Science and Engineering,3i,
3(1968),

8) D. Swift ANL-T7125(1965),

9) J. 0. Hinze, Applied Scientific
Research, Vol Al (1948),

10) J. A. Sallack, Canadian Pulp
and Paper Association Meeting
(1955),

11) W. Nelson, Paper Trade Journal,
140-29, 50(1956),

12) AMTEK, BRETH, 14-3,137(1975),

13) MARKE, X2TH, 21-3,130(1982),

14) /NETRK, RETH, 145, 339(1975),

Journal of KIIS Vol.4 No.l1 December ‘89
46



