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Experiments on Tritium Behavior in Beryllium (39

—- Development of Method for Measuring Tritium Distributidn in Beryllium -

Katsuyoshi TATENUMA¥*, Hiroshi KAWAMURA, Etsuo ISHIZUKA
Nacki_ SAKAMOTO** and Hirokatsu NAKATA

Department of JMTR Project
Carai Research Establishment
Japan Atomic Energy Research Institute

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

{Received February 2, 1990)

It is necessary to understand the tritium behavior in Be, in the
case that Be is used as the neutron multipiier in fusion reactor.
Therefore, the electrolytic polishing method was examined to determine
tritium distribution in Be.

in the preliminary experiment, we examined for the effect of the
polishing solution, the distance between two electrodes, the temperature
and stir of the polishing solution and current density for polishing.

In the next experiment, the suitable polishing condition, i.e. the
relation between voltage and current density was examined. Under this
condition, the various tests were conducted to get the relation between
electric quantity and the polished depth of Be or generated hydregen
volume, and the treatment efficiency of gemerated hydrogem. Furthermore,
the tritium analysis in polishing solution were examined.

From the results, the polishing condition was determined and the

possibility of measuring tritium distribution in Be was ascertained.

Keywords: Hot-Pressed Beryllium, Tritium Behavior, Tritium Distribution,

Electrolytic Polishing, Polishing Solution
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Corrosion-resistant properties of beryllium

Reagent

Corrosion-resistant propertiges

Water
Hydrofluoric acid

Hydrochloric acid

Sulfuric acid (dil,)
{conc.)
Nitric acid (dil,)
{conc.)

Acetic acid (glacial)

(di]:)
Sodium hydroxide
Sodium carbonate
Ammonium hydroxide
Glycerine

Butyl Cellosolve

resistant under 300Cwithout chloride ion
react at ﬁ.T

react at R, T

rapidly react at R, T
slowly react at R, T
slightly react
hardly react

unreact

slightly react
severely react
slightiy react
unreact

unreact

unreact

R.T : Room Temperature
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Table 2 Chemical composition of beryllium specimen

chemical component analysis value (%)

Be 98. 238

BeO 1. 28

AL 0. 0320
B 0. 00009
Cd 0. 0002
Ca 0. 0031
C 0. 09590
Cr 0. 611

Co 0. 0007
Cu | 0. 0021
Fe 0. 0610
Pb 0. 0020
Li 0. 0003
Mg 0. 06390
Mn 0. 0100
N i 0. 020

Mo 0. 00189
S i 0. 0236
Ag 0. 0004
c1lr 0. 0030
N 0. 03890




tody/3y : aousiajsl
1d Jajunoa 2p0il1091g

21 F6Z : voryngos 2urysijod jo ainjeladws]

B /Y6 ) ¢ AYISUIp Ju1IN)

, (WGZ'9¢) PILOE'0 : uowidoads ag jo eade pasodxy

(wo)C: 9ZES J12J4J11S8) I03s yjta JwhQly : vuo1injos Huiysijod ps3iey)

w2 s @189l o g wmuymmp 9p0132313 Jo Id2ueISL( [ Sup13tpuod 3183} )

. ] y p1eys 3urysipod 1331)e sQOC puw (FZ ‘02T OF ‘0 3e 7 wg yoes Furye] | =
yidap paystjoed : p

JAERI— M 90-037

¢ve aoT1 63 56 17'g ¥e vl 08¢ 6% 86 986 G 690 662 669 °L02 0re

g6t 8y BLFY 782 | 1978 Ggt 05 "8 7618 106 "¥02 658 .02 0%

861 ¥ 00 22 £g 1 02°¢ 06€ 0592 60573 05T °902 €q9°.02 021 @
] ] L2 6810 660 i1 P8I GS9 0 000 'L0¢ 689 .02 0F

A 001 ¥E 96 9% 'S 8¢ ¥1 08¢ 07001 £89 ¢ 61¢ 661 £6y '50¢ 008

9°6E g¥ Nm.ﬁv L2 L0°L LY 0018 8687 166 203 £6% 502 0ve

861 ﬁw €522 821 8¢ : 068 29°L3 8981 C26 €02 €67 "S0¢ ENH ®
9y g £6°6 FS°0 LET nmm ¥ 11 849°0 Cigv0e 86y 502 ov

(urt)pd (9) CL A {3u}. .59 (dd}. .29 | (7 u) "tos fuyptd | (Bu)tp-TH {qu)y (Fuw) "M (s) N

f313uenb 51132910 voiinjos  Rurgstjod Ul 3 $501 142194 I mz_;WWﬂWM 159

JDUBISTP 2pOII0LTd JO

gorasTielseleyo Surystrod uo 309319 103 531591 JO SITNSIY { I[YBL

~ 14




JAERI - M 90-037

auop

W /Y C9°0 A3r1susp juerin]
; (e €7 "ge¢ J,wd /0L 0 : uawioads 9§ jo wale pasodxy
: {(og "sa 3dy wwQgg 90¥EB}ISIP Apoiioaly
O 2 F LG Masal Q1 FT0Y: ®isal sdnyeiadwal (Suoillpucd)
yydop paysriod = p'd
L 00 gL 1611 08y ¢ .01 v80°9 B9¢ €61 ¢59 7661 006
£1 28 96 "2 019 63y 0¥%
02 "9¢ 6F "1 AT 06 0ot ®
L8y 6€ "0 6L°0 Lo¥ 0y
00 €6 8¢ ¢ 00 "11 08¥ 0°COT 8L8°¢C £88 €61 £96 661 005
oy v A om.m, Gg¥ 0%2
91 ‘61 6071 6% % 06¥ 021 ®
0879 66 °0 . gL 0 C6v 0%
(we/ ypd ((Fw), .04 (wdd) Lzag | (1w} "joa | (we)p'd (3u)Zp-"H (Bw) e (2w) 'y (s) u1a N
fyrjuenb 01110810 $S0} 1ydrom gurysiiod 189

uorynines Furystiod yo aanjerasdwsal I0J UOTIBUTWEXD JO ITNSay 4 2Tqe]



JAERI - M 90-037

Table 5 Polishing conditions of Be

Area (diameter)

of polished Be

0. 78 5cd

.

(¢ 10mm)

Composition

of polishing solution

glycerine + CHLCGOH + HNDs

4+3+1

Temperature of polishing sclution

30=z3°T

Electric source

Constant veltage/current

source (TAKASAGO Co. GP0250)

Control method

Stepwise change of veltage
and reading the current

value

Scanning rate

5V./ s
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Table 6 Conditions and results of examination for generated hydrogen gas

Specimen : Beo 10mmx 1. dmm
Polished area : O,?BScﬁ
Voltage : 120 0V
Conditions of ‘ Curreat 1,00 A
electrolytic polishing Current density 1,27 Acdd

Eletrolytic time : 40 s
Electric quantity= 40 C

(4. 14x10-* Faraday)

Thearetical volume 5.0 Tmg (k) at 20T latm,

of generated K, (1)

Measured volume
of generated H; {b) 4.5 1mg (He) at 20T Tatm,

(b/ax100% ) (85.0%]

[ 17 .
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Table 7 Oxidizing conditions and analytical results for recovery of

generated hydrogen gas

Conditions & Results -

Catalyzer Cul {wireg¢ 0.5% 5mm) + Cog0s(granule}
OGxidizing Size Cub : @ 10x 180mm
conditions Cosly : @ 10X 40mm
Temperature gD0x1T
[nlet H; conc, 1.04 Vol %

Analytical

Results

Dutlet H2 conc,

<0.001Vol %

>99.9%

Decomposition
rate of H,
Recovery of H.0 98.1%
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Teble 8 Tritium measuring efficiency

LS polising added H,0 added *H
No. volume solution volume activity podﬁting efficiency
(mg) volume (m£) (mg) (uCi) (98)
1 10 0. O 3. 0 10-°° 8§2. 10
2 18 0. 1 2. 8 10-° 85. 7
3 10 0. & 2. 5 1 0-° 82. 6
4 10 1. 0 2.0 10-3 78. 0
b} 10 1. 5 1. 5 10-° 60. 3
b 10 2. 90 1 0 103 34. 4
7 10 2. 8 0. 5 10-° 23. 1
8 10 2. 9 0. 1 10-¢ 18. 5
LS : Liguid Scintillator
Table 9 Tritium measuring calibration
LS polishing added H.0 added 2H
Na volume selution volume activity *} count rate
{m£) volume (mg) ng) (pCi) {dpm)
1 10 1.0 2. 0 0 1. 5
2 10 1.0 2. 0 1 x10-° 6 4. 7
-3 10 1. 0 2. 0 1 =x10-* 653. 5
4 10 1. 0 2. 0 1 x10-° E836. b

LS :

Liguid Scintillator
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Beryllium.Métal

Vacuum Melting

!
Beryllium Ingot

Milling

Yy
Beryllium Powder

Vacuum Hot-PFressing

Y

.Hof-P;essing Block

Fig. 1 Producing process of Heot-Pressing Be Block
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Hot pressed block

1
Cutting

'

Sheathe welding

'

b Hot rolling

¢

Remove of sheathe

'

Beli grinding

¢

Washing with water

¢

Washing with acetone

¢

Cutting

%

Turning to‘disk shape

'

Polishing

+
Washing with hot water J
Y
Drying
f

Be disk for examination

Fig. 2 Producing process of Be disk
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Coulomh
. O
meter o—T
Function Counter
? ?Generator Eilectrode .
el / Reference
Poteatio ol & ';/Electrode
stat 8
. 4
Working Electrode
Analysis
Be2+
Be
2| Pt
Polishing solytion
L N
3 _ d
Stirrer

Fig. 3 Electrolytic polishing apparatus of prelimimnary test

CUU/CO:Dg
300<c

Coulomb

meter S

Function

Generator Counter

?? Electrode

Reference H20(HTO)
Potentiog] s Electrode ‘Recavery
/
stat g_

Analysis
Be?* (*l)

|_-Pt
Polishing solution

. o
Chlller(>

r Stirrer i

—

Fig. 5 Outline of electrolytic polishing apparatus
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Fig. 8 QRelation between voltage and current density
(partially exposed type ; voltage scanning

rate = 1 V/s)
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Fig. 9 Relation between voltage and current density
(partially exposed type ; voltage scanning

rate = 3 V/s)
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Fig. 10 Relation between voltage and current density
(partially exposed type ; voltage scanning

rate = 10 V/s)
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Fig. 14 Relation between voltage and current density
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Fig. 15 Relation between electric quantity and polished depth of Be

(Polishing solution volume = 500 ml)
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Fig. 16 Measuring system of generated hydrogen gas
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Fig. 17 Tritium measuring efficiency
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