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Abstract

Thermal desorption spectroscopy (TDS) attached with a quadrupole mass ana-
lyzer (QMA) is one of available analyzing systems for investigating the thermal
behavior of hydrogen interacting with materials.

In the present work, a QMA-TDS analyzing system has been set up so as to
measure the hydrogen desorbed from specimen under the ultra-high vacuum condition.
The sensitivity in quantitative analyses with this system was examined by using two
hydrogen sources, hydrogen gas and titanium hydride (TiH,) powder, which were
known in quantity.

As the result, the characterizing values between hydrogen molecules and H3 ion
current detected by QMA in this system are 7.18X10?°H,/(A-<sec) for hydrogen gas
and 9.91x10%H,/(A-sec) for TiH, powder, respectively. The proportionality of H3
ion current to hydrogen partial pressure was also verified under some different
conditions of the hydrogen-leakage or desorption rate.
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B/MERISTE  4X107" Torr (for N,)
& 1~10A/Torr
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A F A A HE 99.99999 % (AFR)
K
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QMS N FE—7E—F
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wt%T0.0lS <0.010 | <0.010 | 0.001 | <0.003 | 0.005 3.94
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A
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. aw) . 468 468 468 468
HRLE (%) 42.96 43.52 43.33 43.40
HO Ry MK 160324 162634 161127 161850
(H+B)Fv M 375304 375484 374805 375137
AM.Z& 2 HOMH 199.93 202.71 201.19 201.92
B (auw)
HE (%) 0.565 0.485 0.787 0.596
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255, BREETIRHEHEICLD5.90~6.30X102°H,/(Assec) £ 20, BN BHEICEY%
BEOESECK, RIBIUERGWRLEEREMEEZ 2L, AMEIHEET, »
D, IVHE»RFEL L CRIHTE 2 2 L BHEERTE T, KB KT LHEIEEREDER
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H,/(Assec) L 2 WV FERB L W—BERL, 1 EREOHESOHEL SBSN 2 EEH
EMEIX, B S5HFH» B X S5124.5~10%10%°H,/ (A-sec) DIE %R L, % DFEHEIZ, AM.
HBTIRT7.18X10%°H,/ (A-sec) k75 5 72, 2 [HIREDEE OfEIX3~5X 102°H,/ (Assec) D&
BZRL, 1EHREDEE XD RN WHEIC R 2EANR S AT,

£ 81X, KFEF I U BEROBSERHIC L O AROERAIE:L LI-HERETHL, 20D
Lab, BERECIVRO SN EEHEBE AMBICEA2HEEZIFIZTLIO—ETL
720 TRTOFEDFHME I Z 2 010.91 X 10%°H,/ (A-sec) 8 L 1809.91 X 102°H,/ (A-
sec) &£k oz,

KD TDS HIE 2 B TX B 2 MBAFIR U A 2 DRIE %2175 28, % O, I
f (NEERE, REED 2 VIEERERL COMBRE) 24252 0b5%, 22T,
Z DFARIIBAREDZE R K
FEERMBEARIZTEE IO
THRETL 7z,

51, ZhEnE% 5
BRHEOT TR I AkFEL
F 8 R S DKFEDES
femt R OB TH 5, K5
@ix, FIZFE—ORE R Iz
U THNEGERE 2 2 2 123580
(S O¥ (Wi taul:ii - T n et QU ae
bOTHD, RIFDHES
513, UB I U1ITCENEFh Time (ksec)
SIS 2, MOKENTEES (@ 1EBEE 2 BEEDOLR
IRENTWBED, FhFhD
FIRARE» SR ICBE S
/o, AREENSLS RS
EREOY — 27 BRTEE
(B — 7R 3—M R
BT T 2% Larl, KL
OHIFETEZ o2 HEL S
KOO BMTEIZE 8 1R
T LI, FhAFh7.84,
7.968 X U7.34%x10%°H,/
(Aesec) DfEE D, WTFh Time  (ksec)
LIZIXEREDHETDH S, (b) KEHAHEDRL ZIHBEOHE

RiZ, F—ngHE &k 4 BHIEOKES AHA X 2 HER
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K1 BHEDOKBEANZABAZ LI AEEEMEO—E

HE | B8 | BE | 8A H2 |HIEMME (X 1072Asec) BIEE(X10°H,A " vsec™) & e
5| CC) | [ME# | (x10°H) | =&k | AM¥ | E8% | AME 7rAng @EHD)
1 [27.0] 2 5.726 0.47 0.47 4.00 3.98 H-QUANT2 (94, 07.20)
2 128.0| 1 5.707 5.13 5.03 6.35 6.48 H-QUANT3 (94, 07.20)
3 2451 1 5.774 4.87 4.83 6.77 6.83 H-QUANT4 (94,10, 15)
4 1245 1 5.774 4.35 4.3 7.58 7.54 H-QUANTS (94, 10, 16)
5 [16.0] 1 5.944 5.71 5.51 5.95 6.16 H-QUANTS6 (94,12.17)
6 [19.0] 1 5.883 5.75 5.63 5.84 5.97 H-QUANT? (95,01.19)
7 |[17.0] 2 5.923 0.42 0.42 4.65 4.59 H-QUANTS (95, 01, 20)
8 200 1 5.863 4.54 4.42 7.38 7.57 H-QUANTSY (95,01, 23)
9 119.0| 2 5.883 0.41 0.39 4.73 4.95 H-QNTI11 (95,02, 08)
10 |19.0f 2 5.883 0.51 0.61 3.77 3.12 H-QNT12 (95, 02.09)
11 |27.0| 1 5.726 5.01 4.93 6.52 6.63 H QNTI3 (95,07, 28)
12 [26.0] 1 5.745 4.32 4.32 7.60 7.59 H-QNT14 (95,07, 29)
13 |27.51 1 5.716 6.79 6.74 4.81 4.84 H-QNTI15 (95,08, 11)
14 1270 1 5.726 7.13 7.10 4.58 4.60 H-QNTI16 (95,08, 12)
15 [26.0] 1 5.745 3.75 3.64 8.75 9.02 H-QNT17 (95,08, 28)
16 [22.0( 1 5.823 3.95 3.82 8.43 8.69 H-QNTI8 (95,09, 04)
17 123.5| 1 5.793 5.86 5.87 5.65 5.63 H-QNTI19 (95,09, 05)
18 |24.01 1 5.784 3.21 3.12 10.30 10.57 H-QNT20 (95, 09. 07)
19 |22.5] 1 5.813 4.57 4.54 7.26 7.31 H-QNT21 (95,09, 11)
20 122.5] 1 5.813 3.39 3.35 9.78 9.92 H-QNT22 (95,10.17)
21 23.0] 1 5.803 7.65 7.44 4.33 4.45 H-QNT23 (96,12, 05)
22 121.0] 1 5.843 4.46 4.32 7.49 7.72 H-QNT24 (96,12, 16)
23 118.0] 1 5.903 5.39 5.26 6.25 6.40 H-QNT25 (97.01.21)
24 [18.5] 1 5.893 5.79 5.65 5.81 5.95 H-QNT26 (97.01.,22)
25 117.5] 1 5.913 5.38 5.27 6.28 6.41 H-QNT27 (97.01.23)
26 [18.0] 1 5.903 5.34 5.20 6.31 6.48 H-QNT28 (97,01, 24)
27 122,00 1 5.823 3.84 3.85 8.65 8.64 H-QNT29 (97, 10.29)
28 122.0] 1 5.823 3.64 3.50 9.12 9.51 H-QNT30 (97.10. 30)
29 [22.0] 1 5.823 4.04 3.92 8.23 8.49 H-QNT31 (97,10, 31)
AV.6.66 |AV.6.76, 7.18 (1 [BIFRE)

DERBEPRL D2HH B oL BHIE (RSDHIERS 3, 4BLU5) RHEEKLT
ALY, K50)THD, 2O SHAREICEKEL THREENEMNL Tw5 2 &85
5 ERHIEMIL, ZhZNORBEICH L T12.00x102°H,/ (A-sec) (0.29 mg), 12.60 %
102°H,/ (A+sec) (0.52 mg) B & T'11.96 X 102°H,/ (A+sec) (0.70mg) £/ D, L W—E &KL
o IOBHDZ L, KEBLFHOIAKROERESNINT 2EREOGFHELERL T
%

LIAT, M5@BXU0MICBWT, BM»5FHARNSBEHEZEO Y — 7 BEDOEI
F100°CRREDEDLH 5,5 OIRINLBHHHF T TG =y Y VB TEOLNLIZIKE
HY, BRI RIIAREDO b L ich 2 L AhE D, B, BERIE L ERBED
HEZ2#FNRLABHRIWT BV THE—DEHFEOTREREIN TV E2DT, KELF
S UMERICH T HMBABREOEONPE—7BEOEZL L THbWZZ LIRS, ZHhHD
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F8 BAIRO TIHOBSMEHERIEC L 2 KKRERBED—E
Wi | AR | SR | TIH 78 | BEEOA0Ase) | BIEE(X10°H,A " sec!) fi %
£5 |(Cmin) | (mg) | (X10*#) |Sm&@m|AM®| =gk | AM¥E | 77 40% (BER)
1 20 | 0.50 6.036 | 4.81 | 5.00 12.10 11.62 TIH2-PK8 (95,01.13)
2 20 | 0.84 10.140 | 9.60 | 9.33 10.16 10.45 TIH2-PK9 (95, 01.13)
3 10 | 0.29 3.501 | 2.40 | 2.81 14.03 12.00 TIH2-P10 (95, 01.14)
4 10 | 0.52 6.277 | 4.20 | 4.79 14.38 12.60 TIH2-P11 (95, 01.15)
5 10 | 0.70 8.450 | 6.10 | 6.79 13.33 11.96 TIH2-P12 (95,01, 15)
6 20 | 0.50 6.036 | 4.55 | 5.04 12.77 11.52 TIH2-P13 (97,11, 05)
7 10 | 0.55 6.639 | 5.68 | 6.21 11.24 10.29 TIH2-P15 (97,11, 06)
8 40 | 0.41 4.949 | 4.02 | 4.27 11.85 11.15 TIH2-P16 (97,11.07)
9 51 0.55 6.639 | 6.20 | 7.43 10.31 8.59 TIH2-P17 (97, 11,11)
10 10 | 0.56 6.760 | 6.31 | 7.08 10.30 9.19 TIH2-P18 (97,11.13)
11 20 | 0.47 5.673 | 5.77 | 5.97 9.45 9.15 TIH2-P19 (97.11.17)
12 20 | 0.50 6.036 | 5.31 | 6.05 10.94 9.59 TIH2-P20 (97,11,18)
13 51 0.51 6.156 | 6.89 | 7.55 8.60 7.84 TIH2-P21 (97,11,19)
14 10 | 0.48 5.794 | 6.52 | 7.00 8.55 7.96 TIH2-P22 (97, 11.20)
15 30 | 0.43 5.191 | 5.07 | 5.52 9.85 9.05 TIH2-P23 (97, 11.25)
16 10 | 0.52 6.277 | 6.62 7.45 9.12 8.11 TIH2-P24 (97.12.03)
17 31 0.49 5.915 | 6.64 | 7.76 8.57 7.34 TIH2-P25 (97,12.04)
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