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Table 4-1. Chemical composition of Iron.

Elements Content (ppm)
Aluminium Kl
Calcium ol
Chromium <l
Copper <l
Magnesium <l
Nickel <l
Silicon Gl
Iron bal.
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KEZEAUEZMOFENZ FEHEI2.0~8.0kPa, RIGKH 133Pa<T I
Z#HsE, BAOo0RPHUTCERBOIEZEEXHET 2. o, FAMEE
B-BMENEEHORE N2t h Tt EGEN Lty -, NERTEER
A CHETS. FAMNEEH - REWETROENEHO > DK
FEotitZEz KRS, TORIHEKGFE» SHEHEKEZKRD 2.

Soi, BHENOMaGt IO HEHDEOH 2 WIdDH 2DLE BAIE
T&E2hY, I aBPOKkHK- - BERKFZOEBFEHOEH & JHET

» 5.

Recorder

Fig.4-1 Diagram of experimental apparatus
A:Pressure control valve, B:Pressure sensor,
C:Quadrupole mass spectrometer, D:Valve,
E:Diffusion pump, F:Rotary pump,

G:Turbo molecular pump.
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973 K O 0.49mm

A 0.32 mm
g 0.19 mm
873 K
773 K
0o 2
A ¥ 108-m2s™

Fig.4-3 The relation between @ 2 and fL® for
various thicknesses of specimens
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Fig.4-4 The relation between a 2

O 40 kPa
A 20 kPa

and fL? for

various hydrogen pressures.
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Fig.4-5 The relation between a2 and fL2 of H

and D at various temperatures
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Fig.4-6 Temperature dependence of diffusion
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Fig.4-7 Temperature dependence of rate of diffusjon

(D/d), hydrogen absorption (v;), and hyd ogen
evolution (vy) in iron®®?¥’
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5. 3. E¥RBR A&
FRULAABEEZPig. 5- 1RSI EBEBCEEST . EHREHFR 2 -
ODEZE, %k, WER KEZEEAR»OLKSZ., A OoOXER, HZE

i+ 2. KESEAUMEETELZH1.33x10 2PadKkEFTHK i &l

Fig.5-1 Diagram of experimental apparatus.
A:Pressure control valve, B:Pressure sensor,
C:Quadrupole mass spectrometer, D:Valve,
E:Turbo molecular pump, F:Rotary pump.
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Fig. 5-2 Schematic expression of the change of hydrogen
permeation rate by ion bombarding.
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1) (2) (3)

FiSg. &= 3 Thie »d iss tin iibuktiise'ngs ao it hy dinlojgen weomnlcienit s alttifone -a't
steady state of the ion bombarding permeation
(1)the case which the recombination processes
of hydrogen atoms at the both surfaces are rate
controlled, (2)the case which the recombination
precess at the hydrogen indrodusing side and the
diffusion process at the hydrogen evolution side
are rate controlled, and (3) the case which the
diffusion processes at the both sides are rate
controlled.
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Fig.5-4 Schematic expression of the analysis of hydrogen
ion bombarding method.
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Fig. 5-5 The spectrum of hydrogen ion generated
by the ion gun.
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e 8 % Table 5-1CR 9.
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Eh, ZLOWEB R L-THEES T WS (42T =017 - AE
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Fig.5-7 various permeation curves by 1on bombarding.
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B4 6 1A vFERBEBICELBE R4 I7BR
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TRIMI- FTB LM ENE vy 1 alb—vs Yicd-TRDOLHMBEP
KEASNEKZOESDGTBLIUOBHERB T 08 Hm%EFig. 5-8ICR
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. o
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Fig.5-8 The depth profile of hydrogen atoms and damages
by ion bombarding.
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Pi=Jr+Jp
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Jo= T B
CL
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L 0

Fig.5-9 Schematic representation of mass balance at the
steady state of ion bombarding.
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BRI EECIVEESHBIRILTVWS, COBEYHREEK A~ BAE
LE-EBEGBEACREANCERALED . BEOHRIBOICA A ¥V

BHGOAFAFZZARRIIEEBLDICRKELSEEL TV 5.,

(a) 0. 28an

480K 3kY
¢i=
Pi:
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E——
s Jy =5, 6x10"
) 978K 3kV
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2. 34x1
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e g b=l dx10"
atoms s

Fig.5-10 The mass balance of hydrogen at the steady
state of ion bombading
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Fig.5-11 The relation between parameter T and time t
for four analyzing conditions.
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T 1 107K

Fig.5-12 Temperature dependence of diffusion coefficients
by oscillating method and ion bombardment method.
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Fig.5-13 Temperature dependence of diffusion coefficients by
ion bombardment method and two oscillating methods.
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0.2N NaOH 0.2N NaOH

Cathode T\TA Anode

Specimen Pd

Fig.6-1 Experimental apparatus for studying hydrogen
permeation.
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6. 4. EBERRIRUEK
BESILFENRRECLI--TKEZEF+ - PEREBBEHOMMEEDIR

BHEKGEHEIXE2 DDA TCRIEFEEINL. Fig. 6-2cEBADEETDODHEBOD
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T=298K LFe =0.81 mm

m
. a / 0.52 mm

0.33 mm
o
/ et /
. a/
2
O RN .
0 0.05 0. 0.15 0.2

t /I s

Fig.6-2 Experimental values of phase lag ¢ by the electro-
chemical oscillating permeation method.
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——— ——
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Fig.6-3 Notation of hydrogen concentrations and fluxes
in the specimen.
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Fig.6-4 Notation of Phase lags between hydrogen concentrations
or fluxes at various positions of specimens.
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Fig.6-5 Frequency dependence of a permeation parameter a @
off Pd ‘coratied i romn:
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Fig.6-6 Frequency dependence of phase lag ¢ py due to
diffusion through Pd film.
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Fig.6-7 Potential model of hydrogen
at the Pd-Fe interface.
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Fig.6-8 Frequency dependence of phase lag (¢ pg+d ) due to the
diffusion through Pd film and the interface reaction.
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