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Abstract

To find a means to avoid tritium contamination which affects secondary electron
multipliers (SEM), the material used in a marketed ceramic multiplier and the SEM
itself were studied with respect to adsorption-desorption behavior and tritium removal.

The tritium adsorbed on the material was desorbed to a large degree as tritiated
water and to small extent as tritiated hydrocarbons. The desorption took place at
two distinct adsorption/desorption sites. Effective removal from the material was
achieved by heating in an inert gas flow at 500°C for 6 hours. However, heating in
vacuo and/or in the presence of reactive gases (below 5x107¢ Torr) showed
insufficient decontamination when Ceratron was used in the ultrahigh vacuum system.
This is ascribed to re-adsorption of tirtium accumulating on the cold parts of the
vacuum system. On the other hand, the photon irradiation showed a substantial
decrease in the noise level to its own background. The decontamination was not due
to thermal effects, possibly arising from photodesorption and/or photocatalysis. The
partial pressure of tritium could be measured with the Ceratron, while reducing the

noise level by photon irradiation, with good reproducibility.
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Fig. 1. Schematic diagram of the thermal desorption apparatus
1. Sample disc 2. Electric furnace 3. CA thermocouple
4. Liq. N, trap or molecular seive column

5. Proportional counter
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Fig. 2. Schematic diagram of the ap- Fig. 3. Schematic diagram of the ap-
paratus for thermal decon- paratus for photon-induced
tamination decontamination
1. Ceratron B(EMS-6081B) 1. Ceratron (EMS-1081B)
2. Au sheet 2. W-W/Re thermocouple
3. Ceratron A (EMS-1081B) 3. Halogen lamp

4. Au evaporated film
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Fig. 4. Shematic diagram of the apparatus for tritium partial pressure measurement
1. MM6 Mass analyzer 2. Halogen lamp 3. Ceratron
4. CA thermocouple 5. Zr-V-Fe getter 6. Cryogenic pump

7. Turbomolecular pump
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XPS Fig. 5. XPS spectrum of
2n2p,,, the as-received Ceratron disc
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Fig. 7. Positive and negative SIMS spectra

of the as-received Ceratron disc
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Fig. 9. (a) Desorption spectrum of
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oh s,
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5 Table 1. Changes in the count
Count Rate / 10”7 cps

A(EMS-1081B) | B(EMS-6081B)

rates of Ceratron with various

heat treatments

Evacuation
(20°C, 24h) 6.6 0.80
Heating in vacuo
(300°C, 24h) 6.6 0.37
D2 exposure

(x107® Torr) 6.6 0.46
300°C, 12h

CO exposure

(1x107® Torr, 6.2 0.30
300°C, 12h
*During the CO

0.18 0.0018

exposure
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Fig. 12. Changes in mass spectra before and during heat treatment with CO
1. before 2. 10 min after 3. 30 min after
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Fig. 13. Changes in the pulse height distributions with photon irradiation
1. after exposure 2. 15 min after lamp-ON
3. 30 min after lamp-ON
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BEMIBKGE6 e THhD, ZOZEMOD 1x10° Torr O MY F 7 AFEME LTH 2x10°
cps DEZER/B, Lizdio T, I I TCOEBREMHT COHEEIZ, ®3IX107° %2, 2
DfEix, CORTIYFTL53ET bur kb 10cm BN AEICSGENH S L L8
BOXZ7 ba VAR ER LI ZOHBUNREEREDBELE > T3,

Xz, KAHDO MY F 7 LSGER +3.5KV OHIMBET CiTo7c L 3 BIETE2 2 &
BHISNTD, /A XV~ b THTRE CAIEERED 2 BB CEE L -7, LhL,
DI ERRERADHELADHMBELTAHZLICLY, T burvonNy 275y
YFETT2ZEDBHEETHEIERRLTWVS,

CITORBREHT THRBHET B, Ny 275 Fa8 120cps TH Y Fid0X
BHBRECHERTEO /A XV AV THoBHIE, 3-2 CHRALLERR L B e
REVBAUI =T 4 VI RBBELTOWRVATFYVRATHE L, RUES hur DBkt
SERERSEMLI: 2L L bic, KBHEMETLT MY F 7 ABREDRHE
DLIeZ ek B, bABHIC, FIROKBHRERTIR 90°C Thoz0HL, 2270
€7 burBEES50°C Thot,

BEDESw, MYUFvu (Ty) ik He HET T 500°C T 6 BERIDO BT IZ X 0131252
BRBRETE 24, HEFBIRTRBLEN M) F Y LARECENLFERER OV L,
BRUMIFTLKRGHEBIICE OBELSBRETE B2 E8HSNT, 72, REHICE
MV FTLBRFEEHALL LT bovickh, BEEORL MY F U ASFEDRIES
JEBENEBHECBWTATRETH S Z L ER LT,
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