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Preparation of deuterium target and determination of

deuterium in the target
Akira HOSHINQO, Shuichi IS0 and Mitsuc ITO

Department of Chemistry, Tokai Research Establishment,

JAERI

(Received June 24, 1983)

Method of preparation of titanium- and scandium-deuterium
target as source of 14 Mev neutrons for a performance test of “FUSION
NEUTRONICS SOURCE" in JAERI and analytical method for these targets
by inert gas extraction are described in this report.

Copper titanium coated target was heated to 400°C f6r é“beriod
of two hours under 67-80 kPa of deuterium atmosphere, and in the
case of copper scandium coated target, 600°C. The deuterium ab-
sorbed by titanium or scandium was determined by heating to 1000°C
under a stream of argon, 100 ml/min, and using thermal conductivity
detector.

Analytical results of deuterium for titanium- and scandium-
deuterium targets were 0.016 + 0.0004 w/o and 0.022% 0.0009 w/o
(sample base), respectively, and corresponded to the atom ratios of
deuterium to titanium and scandium; 1.24 and 1.29, repectively.

Thermal behavior of the targets under a vacuum, calibration
curve of deuterium, temperature of gas extraction and recovery of

deuterium from titanium are also described.

Keywords: Deuterium, Target, Titanium, Scandium, Determination
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y by F M (1.0 6m) , BESBOES (6.5KU12.2p) #5D/Ti, D "Sc 5%
R 5E2nFN 1,24, 1.2 9818 7, &7, AREICLTEIE LB EEL D OBKRER
0.15, 0.2 1mg /ot T ~7s

6. ER )

1) FNSDA-T 4 —w v R5FR MEATEF 9 YRUAD ¥ IT L—EKRS -7 » b ZESE
ThEERzoERKEEREZERF LT,

2) BGMERPORIELILTF I VRUR S v I LERFS 4 » PEREZERTENENL 00,
57 0Ck TEAKRENROBULM 78 -7,

3) EAETEBECEILAAMBEES 100 0CKREL, CORETONAMEFI I 7%
TES EEZ R,

4) AERSOTE LEKESY =7 v b@D/Ti, D/Sc fkdzhzh 1.24, 1.287THD,
HAEEY O OFEARERIG015,021 mg /o TH 70

5) D/ MEA EREICEKD BHDICREKEDOERFEDRD, BAES —7 v bOFF VYRR Y
U LEREEBVL L THELENH L,

6 T TR LA HAMBEHRTF I YRURA AV I I L— Y FULE —/Fy MIC bEATED

LEZD,
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Fo b oA AMERERT LEOET S L, N F v IIMICEELTHLFY V32 0me X654
T B R EAEA A B RIS #T b ZOBREIDILC, TOH, EEORK EMAKERLS 054
s o THIERERI TS T L

HIRF5 ¥ (93mé) 10 g2Fig2 OREBEMOTE 3.3kPa OBARAANTL 007
TBERAME L 2, COBOERMITS 7.0 mg H o7, DOTIDE60~80 mg 2D EH, #K
RHAATER L, 2% Tabled RS, HIRF ¥ YOBBR LD Bl LAFARERH05 7%
TH-feolx L, ERFERI055+004% (n=5) THH, TOMUREI 7.0+ 6%ic
Sfe HKF S (Bamd) UBLTERFS —7 v MREOT S V265 p EB, AR IS
BETHS L EAZLHDES L EREORHOMEBELTHOEE LH-> T 5L EA b,

5.4 B B %

FHURPAAY IO L—BKEY 4y FOEKETERER%E Tabled ~6 IR,

MEFF s v ROAA Y VY 6—EKES =4 » F TEIENZN0.016£0.0004 w 0(C.V.%=2.5),
0.022+0.000 9w 0(C.V.%=4.1)Th-t, ¥ F 5 v —EKHFS —7r v PRSI EH¥OSH
RSO LD THD,

BIKEY 7w FOD  MEARDEEHICEBREECERHROEDPILF I VHELORR AV YT
LAEMDHETERBL T MLENS 4, CCTRINGEERLTVRVO TPREEKESY -7
Wy FDN ey F T (1.0 6m) , BESBOERES (65RU12.2p) »6D/Ti,D/ " Sc %8
HFaE2hzEn1.24, 1.2 987 ofz, $4, B L TEHE LABMERY D OBEXERR
0.15, 0.21mg of TH -7

6. & El 8N

1) FNSON—T 4 —= v AFRAMERATEF Y v RUAH v VT a—EBKERS -7 v F 25U
5 E i zoERREREERIT LI,

9) BERP LRAMELEF I VRUORAHD VI T LEBKES 4y FVEEERTENZEHR4 00,
57 0°Ck TEKENZDHD L » 720

3) EAEEREICET A AMMIEEE 1 00 0 CITHREL, CORETONAMEEZ Y T%8%
rREsEEZL LN,

4) AWEREPLHE LIEXKESY - v FOD/Ti, D/Sc kEZHZTH1.24, 1.297THD,
HEEmEY O OEAKERIZ015,021 mg S TH -7

5) D,/ MEAFEEERDBLDICEEKEDERED I, BKES -7y hOF S VRUERAA Y
U LEBREEEM L TEHEASLENSH S,

6) T TR Ll HAHBEHRF S VRURA YD I L— ) Fo Ly 7y MICOGEATES

LEZ B,
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Fig. 3 Preparation of deuterium-titanium spherical target
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Fig. 4 Apparatus for determining deuterium in target by impulse

heating-thermal conductivity method
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Fig. 5 Calibration curve of deuterium gas

Water cooled electrode (Cu)

! _ —=

“ Argon

- O-ring
d

Sample

Water coocled electrode (Cu)

5 Graphite crucible

Amperemeter { ~1000 A)

Fig. & TImpulse furnace



e

Temperature,

2000

1800

1600

1400

1200

1000

800

600

400

JAERI-M 83—110

—o— Melt Cr(1905)

—&— Non melt O Ti(1812)

() Melting point,°C t{1769)

. o] R
Ni Ni{1453)

cu &/ °cu(1083)

Ag(960)

Al {(660)

100 200 300 400 500 600

Current, A

Current-temperature curve



JAERI-M 83—110

Rate: 4°C/min
Chart: 1 mm/min

Sample: Ti-D
target

TGA curve

Change in pressure
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Fig. 8 7TGA of deuterium-titanium target
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Fig. 9 7TGA of deuterium-scandium target
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