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Investigation on the compatibility of calcium silicate thermal insulation with

sodium and sodium vapor

ZHANG Jinquan XU Yongli LONG Bin

(China Institute of Atomic Energy, Beijing 102413, China)

Abstract  [Background] Calcium silicate products were used as thermal insulation for China Experimental Fast
Reactor (CEFR) cock, which might in contact with sodium vapor and liquid sodium. [Purpose] This study aims to
investigate the compatibility of calcium silicate thermal insulation with sodium and sodium vapor. [Methods] First
of all, gloves box purified by argon circulating and static testing facility of high temperature sodium were employed
to build a test platform. The tests of the compatibility of calcium silicate insulation with high temperature sodium
vapor and sodium at 250 °C for duration ranges from 3 min to 1 500 h. After the test, some examinations include
surface morphology analysis, cross section morphology analysis and thermal conductivity were performed. [Results]
The results show that there is no fierce reaction occurred between calcium silicate insulation with sodium and sodium
vapor. Varitions of color and appearance only appear on the surface of the samples, not inside the sample. During the
fabrication process of the insulation post-test, the samples do not become brittle or soft. The thermal conductivity of
the samples remains constant before and after the test, sodium and sodium vapor have no effect on the thermal
insulation property of samples. [Conclusions] The calcium silicate has good resistance to sodium and sodium vapor
corrosion.
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Fig.1 Testing platform (a) Gloves box purified by argon circulating, (b) Static testing facility of high temperature sodium
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Fig.2 Macroscopic appearance of samples
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Fig.3 acroscopic appearance of sodium samples at 250 °C
(a) 3 min post-tests, (b) 0.5 h post-tests, (c¢) 24 h post-tests
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Fig.4 XRD patterns of reaction product of samples with
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R/ 250 °CHAIRIE FRRVREER ST I A A S 1 RE(25 °C)
Table 1 Thermal conductivity of samples post-test in

sodium at 250°C (25 °C)

PRI [7] PSS A LR

Test time Thermal Thermal Heat
conductivity diffusivity capacity
/W-mK)' /mm’s /MJ-m>-K™!

A 0.083 0.35 0.24

As-received

3 min 0.083 0.36 0.23

0.5h 0.085 0.37 0.23

24 h 0.084 0.35 0.24
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Fig.6 Macroscopic appearance of samples post-test in sodium vapor at 250 °C
(a) 24 h, 120 h, 360 h post-tests, (b) 360 h post-tests, (c) 720 h post-tests, (d) 1 500 h post-tests
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Fig.7 Cross section appearance of samples post-test in
sodium vapor at 250 °C
(a) 24 h, 720 h post-tests, (b) 1 500 h post-tests

223 FESPEEERE

E A%, R FH 5 25 1 T AR A 1 e IR A 7%
ARG R S I RE ER A5 AR R T 2R I HOR S LA
HERYE S, MR R TR 2. P
P, BI85 BT FE S T 5 TR S L
B 5 IR AT AR A AR E A b . BRI
KA AR S R . REERES
FEM T RIS 228 Pl 5, 05 R 3
PHUCESEMEGE SSRGS EAR -, LR #E

L.

®2 2250 CIZER S FRERRISAERZMREQS °C)
Table 2 Thermal conductivity of samples post-test in
sodium vapor at 250 °C (25 °C)

IR T S TERTE ey

Test time Thermal Thermal  Heat capacity
conductivity  diffusivity /MJ-m~-K™
/W-(mK)' /mm’s’

R A 0.083 0.35 0.24

As-received

24h 0.083 0.37 0.22

120 h 0.085 0.35 0.24

360 h 0.085 0.36 0.24

720 h 0.083 0.38 0.22

1500 h 0.081 0.36 0.23
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