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Measurement of Tritium Recovery From Tritium-Containing Silica Gel
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Abstract: The tritium recovery from tritium-containing silica gel samples was measured by

thermal desorption of tritium from silica gel, followed by ethylene glycol absorption to

dissolve the released tritium oxides, and by catalytic oxidation to convert any elemental

tritium to tritium oxides. The results show that tritium oxides are the predominant chemical

state for tritium in silica gel. The tritium recovery is increased as the thermal desorption

temperature increases, but is decreased as the carrier gas flow increases for a given desorp-

tion temperature. As much as 5% of tritium is retained in the silica gel after thermal

desorption at 500 ‘C and scavenged by H, at 60 mI./min. The uncertainty of this method is

estimated to be 0. 55%.
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Fig. 1 Flowchart for measurement of tritium in tritium-containing silica gel
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Table 1 Tritium quantity in tritium-containing silica gel
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No. (Tritium quantity in
(Mass of silica geD) /g
silica gel )/(Bg+ g™ 1)
1= 100. 52 4.29X10°
2% 99. 96 4.42X10°
34 100. 67 4.56X10°
4 100. 89 4.72X10°
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Fig.2 Recovery rate for tritium as a function

of the desorption temperature
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Table 2 Tritium content in silica gel samples determined at 500 ‘C

B A T H Y BT B BB A LU BE
No. (Flow rate of carrier gas)/ (Total specific activity of (Specific activity of R/%
(mL « min~ 1) tritium in silica gel) /(Bq » g~ 1) residal tritium)/(Bq+ g 1)
1# 60 4.24X10° 5.13X10% 98.8
70 4.17X10° 1. 21X 10" 97.2
80 4.13X10° 1. 64X 10" 96. 2
90 4.01X10° 2.02X10" 96.5
24 60 4.31X10° 1. 15X 10* 97.5
70 4.27X10° 1. 50X 10* 96. 6
80 4.25X10° 1. 72X 10" 96. 2
90 4.22X10° 2.03X10* 95.4
34 60 4. 46 X10° 1. 05X 10* 97.8
70 4. 42X10° 1. 37X 10* 96. 9
80 4. 40X10° 1. 64X 10" 96. 5
90 4.37X10° 1. 92X 10* 95. 8
44 60 4.61X10° 9.42X10% 97.9
70 4.58X10° 1. 32X 10* 97.2
80 4.56X10° 1.51X10* 96. 8
90 4.53X10° 1. 84X 10" 96. 2




56 BeAe o 5t e

2.3 AEAHMEEWNITE

O oA R L R B I E ik E R T
TR R — WS B — 4 A 2R A — MR — TN 23 BT s
LT [ g 3200 S A XS B B R UE T
D) HURE2) BRI A2 53) WA A3 M. Hor, 7R B
FERBA KT 5 mL B9 50T B A XA 8 2 B A
KT 0. 1% 5 2 B i 2 1 A X AS o o BE R K F
0. 2% s AR TAVRR 31 50430 72 A Ak 7K I AS 0 2 3
0.5% . Al L IR EAH AT HNT .

U, = +/0.001* 4 0. 002° + 0. 005
=0.0055

RI3Z I 5 5 oA e g Tl s 3 0 S i o R
0.55%,

3 &

i bR S AR LU 458

(L) 25 A JEE [T e 25 B A it P o 2 i 1
L J3E Y v T . ELAE A I R R T 500 °C
IS B S AT A 206 LA B S i B LR RE RS A 5

(2) AR TR Y A Wil B8 T 35 SR B R g [
WA R i 2B IR ) BT R e

(3) A fige e 245 5 i A AP B T B 325 T X
IR B PR B A A A SR R R
500 C KA 60 mL/min K A] LLRAG 952
AL B e W3 o HLZ T 5 B9 AN AE BE R 0. 5504

ARLE AR T BRI R L& DR
FyHWIOUR B ESF AT T ORE MR T AR
S BB AR SF HEAT T R 0 A I AR
TE I — I 27 I |

S Uk -

[1] Willms R S, Konishi S, Okuno K, et al. Use of
Magnesium Recovering Hydrogen Isotopes From
Tritiated Water [ J ]. Fusion Technol, 1994, 26:
659-663.

[2] Ichimura K., Matsuyama M, Watanabe K, et al.
Recovery and Storage of Tritium by Zr-V-Fe Getter[]].
Fusion Technol, 1985, 12 134-139.

[3] Venkataramani N, Ghezzi F, Bonizzoni G. Zirconi-
um Based Alloy Reactor Beds for Tritiated Water
Handling[ J]. Fusion Technol, 1995, 27: 62-66.

[4] Tanaka S, Kiyose R, Ono F, et al. Removal of Tri-
tiated Water Vapor by Adsorption on Sieves[ ] ].
Fusion Technol, 1985, 8. 345-352.

[5] Skinner C H, Kamperschroer J, Mueller D, et al.
Measurements of Tritium Recycling and Isotope
Exchange in TETR[J]. J Nucl Mater, 1997, 241-
243, 887-891.

[6] Kyu-Min Songa, Soon Hwan Sohna, Yang Geun
Chunga. The Development of Standard Operating
Procedures for the SDS of the ITER Tritium Plant[]J].
Fusion Eng Des, 2008, 83. 1 380-1 383.

[7] Shanahan K L, Holder J S. Tritium Aging Effects
in a Pdy o Rho osCoo o1 Foil[J]. J Alloys Compd,
2003, 348. 72-75.

[8] Vasyaninaa T V., Alekseeva I A, Bondarenkoa S D.
Heavy Water Purification From Tritium by CECE
Process[ J]. Fusion Eng Des, 2008, 83. 1 451-
1454.

(9] BRKZe. X MLk k. &R AL 2 16 A 55 W 45 1 #
B r 2 Y Bt ] R RER 2R, 2001,
35:20-27.





