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8i=0.30~0.60, P,S=0.040, A:850~950°CHE/ 5 L, 550~650CHEHE L, B: 850~950°CHEAI, 550~650CHaDE Lo

BbiaFs vaEe

5 ik % B

& & (BFHEZERSRO%) SlEEaE & it Yl [ b2 ®

(kef/mh 3 | Ckef/mb ) (%)
99.7 Ti 35 22 32 B,F.P,.T.W,E
99.5Ti 42 33 30 B,F,P, T,W,E
99.3Ti 50 37 27 B,F,P,T,W,E
99.0Ti 67 56 23 B,F,P,T,W,E
Ti-2.5Cu 61 53 25 ~
Ti-0.2Pd 39 32 25 T
Ti-5Al- 2.55n 95 87 13 B,F,P, T,W,E
Ti-2Al- 2Mn 73 60 22 B,F,P
Ti-4Al- 4Mn 103(113) 93(98) 16(9) B,F,P, T
Ti-4Al-3Mo-1V 93 86 11 P
Ti-5Al- 3Mn 100 90 15 B,F
Ti—-5Al-28Sn-2Zr-4Mo-4Cr 119 112 10 -
Ti-6Al- 4V 94(119) 84(105) 11(7) B,.F,P, T,W,E
Ti-6Al- 2Sn-4Zr-2Mo 98(130) 91(117) 15(10) -
Ti-6Al- 6V-2Sn 116 109 12 F
Ti-8Al- IMo-1V 98(103) 91(95) 13(16) -
Ti-6Al~ 5Zr—-0.5Mo-0.25Si (105) (93) €D -
Ti-7Al- 4Mo 112(133) | 105(123) 15(12) B,F,T,E
Ti-4Al- 4Mo-2Sn-0.5Si 106(114) 93(101) 9(12) -
Ti-4Al- 4Mo-4Sn-0.5Si (127) 1y (12) -
Ti-4.5S0-6Zr - 11.5Mo 91(119) 84(116) 20(-) -
Ti- 11Sn-4Mo-2.25A1 -0.2Si (136) (121) 12 -
Ti-11Sn~-5Zr -2.25A1 -1 Mo~ 0.2Si 112(123) | 100¢108) 13(11) -
Ti-8Mn 9 87 15 P
Ti-13V-11Cr-3Al 95(126) 91(119) 16(6) B.F,P,T
Ti-3Al -15Mo-5Zr (150) (- (13) -
Ti-3A1-8V-6Cr-4Mo-4Zr (126) (119) (8) -
Ti- 1Al - 8V-5Fe (145) (140) (6) -

* TEIAE, BESHALERMS, ZOMbidEE LMK D0 CORBNHEIZERT, 74 YALOBEEE Lg%, $ETi
BIUaBELTIZS590~T730°C, (a+ ) BRU L RITI 620~820°CTITbN 5,
 BlHE, T: &R, P:iK, T8 W&, E:fMLLs



#56—4 REMOVIFREREH (3% LIRE)

b Z K 2 (%)

SEGRIERAE (X 107%/K)

C Mn Si 0~100C|0~300C}{0~500C|0~T700C
0.06 0.38 0.01 12.6 135 14.2 15.0
0.23 0.64 0.11 12.2 131 13.9 14.9
0.42 0.64 0.11 11.2 13.0 14.0 14.9
0.58 0.92 0.25 11.1 12.9 14.1 14.9
0.80 0.32 0.13 11.1 12.5 13.6 14.7
1.22 0.35 0.16 10.6 121 13.5 14.7




£5—5 EIE U IRERE & D EERE
Measured diffusivities and distribution coefficients
Element log Cia> Time (Da)avx10¥* (Da)max x10% de) Davx10®  Dmax x10'°
(@) (nf/8) (nf/S) (nt/kg) (nf/s) (nt,/'s)
Sr —11 50 180 1,200 2.9 100 670
Te ~10 69 140 530 0.0 0.014 0.053
Tc © -10 70 140 0.002  0.070
Te?®  —10 70 140 0.002  0.070
Tc © -10 225 6.6 23 0.002  0.0033 0011
TP =10 70 30 0.06  0.30
Tc ® -10 218 17 48
I ~11 157 3.2 12 0.001  0.0010 0.0035
1 -1 213 2.0 64
1V 11 213 2.6 9.2 0.8 0.42 1.5
19 ~11 213 3.02 14 0.6 0.36 1.7
Cs -10 53 140 200 1.4 39 57
Th —14 64 0.46 0.85 ~6  ~055 ~1.0
Pa ~13 76 ~57% ~60° 50  ~55 ~60
U -8 62 58 82 0.093 1.1 15
'k ~8 54 19 34 0.093  0.36 0.64
u P -8 62 57 94 0.093 1.1 18
u® -8 63 20 38 0.093 037 0.71
yb —8 53 45 1 5.0 45 1
gD —8 225 22
Np -9 69 22 37 0.12 0.52 0.88
Np © 9 212 0.86 3.4 0.12 0.021 0.082
Np D —9 322 0.45 16 5.0 0.45 1.6
Np & -9 322 0.80 2.4
Pu -9 316 0.32 0.86 3.5 0.22 0.60
Am -9 524 0.20 0.73 6.6 0.26 0.96
Am™ -9 68 0.40 1.4
Am™ -9 68 0.40 14
AmP -9 350 0.28 0.95
a) Number of moles initially added Az - vk
b) For total nuclide concentration of 107° ABEE 100°M
c) 1% pyrite in the clay k¥t ohic 1 % E8kdn

d)
e)

1% olivine in the clay
1% Fes(P04)2(s) in the clay

f) 05% Fe(s) in the clay

g) 05% Fein part of clay

h) 1% chalcopyrite/pyrite

i) 1% cinnabar

i) 1% PbO

k) 600 mg ¢ HCO3 in the aqueous phase

1) 10 mg”f humic acid in the aqueous phase

n)
0)

Added in 0.1M acetate solution
Added as a colloid (at pH 12)
preliminary values

Rt 1 %hAGAR
it diz 1 % Fes(PO4)2(s)
kithic 0.5 % Fe(s)

¥t D—#8iz 0.5 % Fe(s)

1 % BERSE BEkIE

1% Ew

1% PbO

JKFHPICHCO3 600 mg 2
RIS HER 10ng2

0.1 M DEFEEIE TMA /<
avq FELTMA N (pH12)
T 5



%5—6 JBEBEOEGOIEBAIEER
N shdE | B W & o
N _ 2.554~2.902 | 2.600~2.913 _
) | feEE 7 v =7 (2.654) (2.745) 0.3 ~3
\ B 1.365~2.706 | 2.384~2.752 _
| ASRHES 7 V-7 (2.334) (2.595) 1 ~5
T 202 ~2.745 | 2.539~2.859 1.33~9.54
= wRilims v -7 (2.553) (2.715) (4.736)
5 . 2.537~2.862 | 2.645~2944 1.13~7.68
XR&ET =7 (2.733) (2.817) (2.902)
N . 2.363~2.988 | 2.634~3.036 N
I (2.692) (2.794) 13 ~1.88
2.342~2520 | 2.617~2.806 3.32~13.68
oo TER T Gal (2.699) (8.064)
2.204~2.518 | 2410~2.823 3.04~21.36
e g AR (2.263) (2.611) (14.191)
2.645~2.678 | 2.710~2.721 1.18~ 2.79
O &R (2.662) (2.716) (1.986)
o 2.296~2.581 | 2.641~2.718 465~15.71
w |[BOF | WER (2.395) (2.683) (10.74)
' 1.005~1.080 2.273~2.378 54.50 ~55.78
& R (1.040) (2.318) (55.11)
)
oA R 2.838 2.96 4.12
BORE | o o | 1273~2363 | 2250~2.686 3.14~43.42
(2.01) (2.481) (19.68)

* LTSN OFLBAR — {4 4 R (1962) it k 3,



#5— 7 TEREPH FKEG TORRED B

Distribution coefficients for radionuclides in granitic
bedrock-groundwater systems. { Low salt content, reducing
conditions.) Values for oxidizing conditions are given within
parentheses for the redox-sensitive elements.

Distribution coefficient, kg

Element Values used Best estimate
Co 0.2
Ni 0.2
Sr 0.0042
Zr | 4
Nb 4
Tc 0.05 (0.0002)
I 0
Cs 0.052
Lanthanides 5
Ra 0.12
Th 5 13P
Pa 5 23
U 5  (0.01) > 132 (0.06)¢
Np 5  (0.01) > 132 (0.03)
Pu 5 (3) 6 (4.3)
Am 5 6

Considerably higher values can be obtained for high-capacity minerals, and
even lower values for some low-capacity minerals, e. g. quartz.

The distribution coefficient can be assumed to decline in proportion to the

concentration of competing positive ions in the water, which can give lower
values in waters with high salt content Chigher than 1,000 mg1).

Pertains to tetravalent uranium and neptunium ; the value for thorium has
been postulated as the minimum value.

Pertains to hexavalent uranium : At very low uranium contents ( below 107'"M),
values up to one order of magnitude higher can be obtained.



#&5—-8 BEBEL,STHEIN YEEHKDHH

AR T E I ol . Mg . el Pl Sl SECRI YIS iy S
ER AR ] B RUEBOREE |~ ¥ — | TR BB
F B Cova) | Gosod) | Gasc) | (0 | Gmrseo) | R % B| Gy | el A
A~ B [ 50,000 L E|80000LLEl 40LLE 55 ~ 65 37TLE 36 LIE 50,000 2Lk | 100,000 L E
20 Lk
50,000~ 80,000 ~ _ - - 60,000 ~ 150,000 ~
Cu 20,000 | 40,000 | 40~20 | 40~55 | 37~3 | 36~27 15,000 60,000
20,000~ | 40,000 ~ - N N N 20000~ | 60,000~ N
Cu 5,000 15,000 20~ 10 30 ~ 45 3~ 1.5 27~ 15 3,000 10,000 20 ~ 10
Cy 10~5
5,000 LIF| 15,000 LLF 10 2F 15 ~ 38 1.5 F 15 LF 6,000 LI'F 15,000 AR |—
D 5T
#z5—9 HHEHFEREICIORDLEETY
(H. Link, 1964)
5 4 %A 4 4 7 BTV v
it e = Quincy, Mass 3.0
it 3] = Rockport, Mass 3.2
/S =714k Sudbury, Canada 3.7
A kB Northwest, Persia 3.0~35
A K A South, Germany 2.6
a4 Kk 5 ”, ” 3.1
@ %“" ” o, ” 3.8
akE Bk Kauner Valley, Tyrol 3.0
wOwR & Osage County, OKI. 3.5
i F=1 Upper Bavaria 3.6 ~4.1
E7S A £ H77 VR, ##F200m 3.0~3.9
#£5—-10 HAZHOFEIHX D Fi
Hi =1 % TA| NI |KZ|TZ | NZ|OH|NB|OY |KD |HK| IK|MZ | TB|OT
IKERES 0y (kg ot ) 90 | 48 12 |158 ] 41 |110| 66 | 77 | 81 | 89 | 79 | 17 | 74 | 120
S$E RS Oyo (kg ot ) 70 1 62 | 12 |114| 30| — 57 | 74 1 94 | 73 | 7.2 | 17T | T1 -
Oxo /Uyo 1.3 1077110 |14 114 - 1.2 1101086 1211|1010 | —




#5—11 =7—-74—NVFDOBERERET—¥

Near - field solubility data

Element Logarithm of solubility

( Moles /1)
a) Literature data
Be -4
Cs high
Ca -2
C high
Ho -8
I high
Pd -6
Mo -2
Ni —4
Nb -~ 8
Pd -8
Ra —8
Rn high
Sm —8
Se —8
Ag —4
Sr -4
Sn -9
Zr -9

b) Extrapolated from MINEQL /EIR data

Tc — 175
Ac* -2
Th —55
Pa —5.5
U -9
. Np —8
Pu — 6.5
Am* -2
Cm* -2

* Without taking account of the important carbonate solid phase



&5 —12 BRERTERE P TR DR

Probable composition of deep non-saline granitic
groundwaters ( concentrations in mg.1).

Expected Simulated
intervals? groundwaters
Conductivity, mS,/m 22—30
pH 7-9 8.2
Eh, V 0—(—045)
> 0.25°¢
HCO3 90—-275 123
SO, ' 0.5—15 9.6
HPO*” 0.01—-0.2
NO; 0.01—0.5
F~ 0.5—5
C1- 4—15 70
HS™ 0—-0.5
Ca®" 10—40 18
Mg?* 1-10 4.3
Na* 10—100 65
K* 1-5 3.9
Fe* 0.02—5
Fe(tot) 1-5
Mn?* 0.01-0.5
A1%* 0—0.02
NH* 0.05—0.2
Si0,(tot) 3—14 11
Tocd 1-8

Probable interval for the majority of non—saline waters.
Values outside the interval can be encountered locally. The composition
of saline waters is given in table 7—5.

Artificial groundwater used as a reference system in sorption and solubility
measurements etc.

Aerated systems.

Total organic carbon.
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(2} 2.0
O #Fr840; 012Mg, 0.06 Mn
<0.03Ca, Cu, Fe, Sn, V, 1.8
0.01>Si(0.005>Al, Na, O,

Nish) * 1.6
NF7 545 0.04Mg, 0.03Mn, o 1.4
Si, 0.06>Cu, Fe, Al, Na, R ’

.001 , Sn, V, O, NiZ/’h ¢
v{:ﬁgxiﬂCa Sn, V, O, N3/ T —a e —11.2
; . transf. ar ©|
O avibikT 4 v ; $iEE 99.96 224 1.0
] ” g--gig g 0.8
OIS B . '
¢ ” 9.4 O
L~ 0 [] 0.6
q ” ;/%‘ ) - 2)
> ;5’;%3;>° N 0.4
Joa= 0.2
S | 0
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000

Ks5—-—2 F4vO#HEEE

(Diagram, ton/n=t/n)

101
107"
AN
K, ms 10-8 =
=
107
107
1.0 1.5 2.0 2.5 3.0

Om ton/nt

K5—3 ~NvhFA4bOEKZRE

The graph illustrates the relationship between hydraulic conductivity(K) and bulk
density (Pm) for water-saturated sodium bentonite at room temperature. The shaded
area between the curves shows the range of variation due to the effects of varying

"R B

salt content in the pore water and the scatter of experimental measurement data.
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Swelling pressure Po(MPa)
[$21

1 1 i | 1
1.4 1.5 1.6 1.7 1.8
Reduced dry density Qg ($/cf)

K5—-5 FrYvaxYIFAMORBE

Swelling pressure of Na-bentonite MX-80
(hydrostatic pressure 0.1 MPa). The cross-—
hatched area shows the scatter determined
by accuracy of measurement and fluctuations
in exact composition and temperature.



HYDRAULIC CONDUCTIVITY (m/s)

107 107" 107 107° 10-° 1077 10-° 10°°
x ° x
10O"Measuring * . .
Limit )
[ ]
L ]
200+ oX
!XO
‘X x
Xx
300+ &
SO
l e
[ )
4001 ' .
[ ]
|
500+ |
¥
600+
700 +
I I
Depth (™) ® Sections with gneiss. I Rock mass.
X Sections with gneiss, I Rock mass without granite gneiss.

and granite gneiss. M Granite gneiss.

K5-6 HiEHOEKEHK

Correlation between hydraulic conductivity
and depth within the rock mass.



GROUNDWATER HEAD

400 200 0 200 400 m
(m) - ’ - * -

10 1
/\ o
O .
10 |
100 m
0
10
200 m
10 |
500 m
0
400 200 0 200 00 m

B5—-7 #HKAHEDEAL

Levelling of the groundwater head with depth
below a circular hill with a radius of 200 metres.
The largest gradient in the horizontal direction at
the ground surface is 5% and at a depth of 500
metres about 0.1% [6-10].
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