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A study of sodium iodide solubility in sodium

(Testim sodium temperature range in 500°C-800°C)

Tohru Arakawa*,Minoru Suzuki*,Yukinori Nishizawa**
Kiyohiko Maeda* and Nobutatu Mizoo*

Abstract

The saturated solubility of Nal in sodium was measured
to be used for the safety analysis of the Fast Breeder
Reactors. A saturated preparation vessel, and test appara-
tus was designed and preparation procedures for the study
was established. The test was conducted in the sodium
temperature range of 5d0°C—800°C. From the results
obtained the two empirical equations saturated solubility

have been derived:

10g; 0SE=8.557~3524/T (800°C-661.4°C)
109, ¢S;,=9.751-4640/T (661.4°C-500°C)

Sy, Sp : saturated solubility (ppm)

T . : abscolute temperature (K)

The above two equations of the saturated sclubility
represented test result with 1% errors. An intersection
of the equations completely agreed with the melting point
661.4°C of NaI. The results with‘the present ones by M,

A, Bredig et al. agrees.

*Reactor Technology Section, Experimental Fast Reactor
Devision, O-arai Engineering Center, PNC
**FBR Plant Safety Engineering Section, Safety Engineering

Devision, do {consultant)
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Table 1l Purity of reactor grade sodium and sodium iodide
crystal
{Na)
Element Na O Ci C H K Ca
Content | gogsm| 3.2 1.8 5.0 0.1 50 4.2
{ppm)
(NalI)
Element Nal |C£: Brl S0i~ Pb Fe Mg Na:CO;3
Content | o06m| 30 4 1 1 2 110
(ppm)




PNC-TN9410 89-034

Table 2 Analysis result of prepared sodium solution

True heat

Target heat Heating time| Found-Na |Found-Nal | Nal. Conc
temp (C) temp (C) (day) (g) (mg) (ppm)
50562k1 3.495 2.6 7  x10°%
50411 5 2694 158 58 x10°%
50511 { not collected )
506+1 3.727 226 6.0 x10°
505*+1 14 2135 12.4 58 x10°
505+1 3.534 21.3 6.0 x10°
°00 50511 3.996 23.6 59 x10°
505+1 20 ( not collected )
5051 4727 28.2 59 x10°3
5051 3.004 184 6.1 x10°
504=x1 28 ( not collected )
504 +1 3.238 19.4 6.0 x10°
653+1 3.932 221.7 5.34x10*
653+1 2 3721 220.1 558x10*
654t1 3.941 2349 563x10*
659+1 4500 197.7 4.21x10*
658+1 ! 4097 209.4 486x10*
655+1 2.645 155.0 5.54x10*
650 6551 10 2826 171.7 573x10*
6541 3.142 1805 5.43x10*
655+l 3351 1980 558x10*
654%1 14 3173 184.0 5.48%10*
6541 2074 1720 5.47x10°
655+1 2998 183.3 5.76x10*
653 *1 17 4071 238.2 5.53x10*
65411 3.336 200.3 5.6 6x1 04
8071 4026 975.1 1.95%10°
805 %1 4 4364 11209 2.04%x10°
8061 3.953 10599 2.11x10°
500 8061 ; 3552 9519 2.11x10°
8071 3.659 96 3.4 2.08x10°
807 %1 3.932 979.1 1.99x10°
806%1 10 4153 9815 1.91x10°
8071 3971 9181 1.88%10°
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Table3 Analysis result of prepared Nal saturated solution

Target heat| True heat |Heating time| Found-Na | Found-Nal |Nal. Conc
temp (C) temp (TC) ( day) (g) {(mg) {ppm)

548%+1 2649 34.1 1.27x10*

550 548%1 17 2019 26.7 1.31x10°*
548+1 { not collected )

603+1 4009 1186.3 2.82x10°

600 60311 15 4480 124.0 2.69x10*

602*+1 4069 1185 283x10*

62411 4193 164.1 3.77x10*

625 62511 14 3.909 151.8 3.74%10*

625+1 3.983 156.5 3.78x10*

677L1 3911 2929 6.07x10*

675 | 676X1 13 3.848 286.2 6.92x10*

676+t1 3.700 2820 7.08x10°%

705%1 _ 4141 4149 9.11x10°*

700 70411 12 4016 394.6 8.95%x10*

704%1 4219 4127 891x10*

752+%1 3.866 - 575.7 1.30x10°

750 753x1 11 3.731 706.1 1.76x10°%

763%1 3.642 539.0 1.29x%x10°

Tabled Concentration of sodium iodide in sodium

Na Tamp.{C) | Na Temp (K Nal. Conc (ppm)
505 778 6.0 x10°%
548 821 1.29%x10*
603 876 2.83x10*
625 898 3.76x10°*
654 821 5.58x10*
676 9409 6.99%x10*
704 977 8.99x10*
753 1026 1.30%x10°
807 1080 1.99x10°
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TableA. 1

Test Condition and Result of Nal Saturated

Measurement Under Low Sodiun Temperature

Target heat | True heat [Heating time| Found —Na Found—Na | Nal. Conc
temp (C) temp (C) | (days) (g) (mg) (ppm)

349+1 4133 1L.06 1 2.5 7x10°%

350 350t1 7 3.239 0.841 2.6 0x10°%

3560+1 3.743 1.07 2 2.86x10°

45441 3.133 8123 2.59x10%

450 45441 5 3.089 7.498 2.42x10°%

454=*1 3.247 8193 252x10°%
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