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Study on Salt Water Intrusion into Ground Water
Part 2. Geochemical Research of Salt Ground Water

By
Kiyoji IKEDA

Abstract

The Cl- contents of coastal ground water in Fuji city, Shizuoka prefecture have in-
creased rapidly since 1960. The salt ground water is mainly in the layer of Fuji lava, and
the salt-water zone has been widened rapidly. Two different types are noticed in the way
of increase of Cl- contents; one shows annual cyclic fluctuation, while another shows con-
stant increase. The former is characteristic of the ground water in the Fuji lavas, and
is observed in the most part of the salt-water zone, whereas the latter represents the
ground water in the layers of volcanic sand and gravel.

The chemical components of the salt ground water are generally characterized as
CaCl,-type (noncarbonate hardness type), and differ very much from those of the sea water
at the early stage of salting. They show 1) higher Ca?* content, 2) slightly higher SO,*-
content, and 3) lower Nat+, K+ and HCO;~ contents than the chemical components of sea
water and ground water proportionally mixed. However, after several years, the ground
water shows the similar contents to the above mixed values. The coastal ground water
shows the highest of Cl- content which reaches up to 18,000 ppm in April. From these facts,
it is conjectured that the origin of CI- in salt ground water is the sea water.

The difference between analyzed and mixed values in the chemical components is con-
sidered to be due to the chemical reaction between the sea water and layer substances. To
testify this hypothesis, an experiment has been carried out. The result suggests that the
change of chemical compositions at the early stage of salting is due to base-exchange and

dissolution reaction between sea water and clay in the water-bearing layers.
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£ IR ERRENE L ERMEE S L CRERRBOREYE R R TR

REROESR, BLRAOEAED 2 Kz 98k cd
5, THDHORREETRICR L,

FERBRBICI, KL LEE, 0Tz d % %
& KIUBBEB O KILBRR (BEIES) EZ 2 5h
53038 OvThd, WEERIEETRY, B
HRABESRRD i, RO 2B ARTH 5,
ELHUEDKIEDEH T 5&DEREDE T L &,
Ca DHWFEREZRL TS,

BE L SR KTHEHIT HBIEERS LB

»

EREBOBEE, Bt owWTORBRERLH 8 EK
RU7, EMEERROEREBCH 50T Cl- B84\
LEEFRULES, wind C- ofFERL, »kbd
Teiso iz Kicouv TiiNo. 3 =2 R+ 4Cl-/HCO,~
+CI-+80.2~ (UB%) %% RLIDHT, Mok
EFRI 3 BUT TH oM, Thd o FEERNIS02-
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HTFADEKILIE DWW CORE #H2% (LEERR)

EE

% %

R A A

No.

o #H R B

S10,
@)

ALO,
@)

total Fe T10, MgO MnO
(asFe,05) %) @) @) 2] %) )

(5

A0~
= 200mL)

BN (k)
T OB A &

v ZE®E (B®)
B
N1 7
—104~—105m ¥ &
No.2 B §
—102~—110m ¥ £
V4 V4

—111.5~—117. 5mip %
V4 l4

—120~—155m & A
V4 V4

—171~—180m & ¥
N.3 & 73
—75~—91. 5m A ()
V4 V4

—97m

=N

I

N7 EEAR
(No.2) I‘

B47 mm

80

HLR2R B H % B

16. 2

17.4

14.0

15.3

15.6

17.0

15.7

14.7

17.1

14.3 1.73 8.1 4.8 0.19

12.5 1.39 9.8 5.9 0.19

14.3 1.38 8.6 4.5 0.18

12.0 1.23 8.8 3.9 2.50

12.0 1.21 8.9 4.1 2.75 0.17

1.37 9.7 5.2 2.88 0.19

0.88 8.2 6.3 2.65 0.18

14.0 1.46 8.3 5.0 2.30 0.21

10.7 0.95 9.1 5.4 2.40 0.17

RERICE L, SO,/HCO;+Cl+80, (H4EZ%) 1374~
99 ZRLTC\5, /& No. 2-1, 2-2ipH 234.7,
4.3218<, 2-2 VLEHEOIBRELEL Th 5,

BEEOEHKT OV TIE, HaObE e 3Em U
HEEZ R LT B30I d b b T, BHKOILERS
DEFRIIRBFOEBRD BN S, EAMELBIHEYT S
T, N.2-3 DX 51T SO2~ 534 <, SO /HCO,+
Cl+80, (YE%) #86 &#7RL, LEROHLHHN. 2
~2, 2-3 LAUCLSRBEHERARLC3, 2hd
Cl- 1347 <, LB T o DX 5 7 SO~ 2 X4 &
FTRENEHT S LI on T, SEBISIRET
DERD L, ZOiEh Nat 23, (b8l 5 2T Bk
B sz mL, N. 2 B kT 5B Ak o Nat o
FERE, BOFHOoRBICEL A5HMA % R L, Na/
Na+K4Ca+-Mg (M4E%) 13, BEE—102~—117.5m
7321~29%, —120~—155m 53%, —171~—180 m 61
BERLTWb, KYIZoWTiE, 3~4% T3y
L Toninl, EEO XS RIEHBRGOZENR &£ U 5
DI, BEEOWEDIBRIL L 5D DEEZLD L ENTE
i, BE-11Tm © RE&FT, BEEMEDTWEZE
W75 %,

B X 5 BIRHILERS @ Nat BB R 3b,
W IROB RS O Nat OFER L EBIbOk: & &
XL EDTVB, # TR GEKRIBEETD) O Natgs Lo
K/Na ¥, #hEThOTRIFEL T BBOEED
WHIKE I UREREZF/LTED IR, TR
B, HKBWEOTEERS I XD TRESINS X
5 TR ERL TV BHDEEZ NS,
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WEBAEN AR (HI8% H65)
®ex BERRAB» b0 BE KK

_ B M7 L7 Y cr- S0,
No. RBE &% R BEE —fe=se pH Caco, T E R
anion | cation (ppm) epm A ppm | epm 4 ppm | epm
1—1 | No.1ER4£-48. 2~—50. 7Tm it | 2.48 | 2.54 | 7.0 | 14.110.282] 23 | 1.3]0.037 3 |44.2)0.920
1—2 »  —104~—105m ¥ % | 1.11|1.10| 7.0|23.5|0.470 8 | 0.70.0200 4 | 3.1]0.065
9—1 | No. 2 24#—48, 5~-51. 6m¥s+ | 3.70 | 3.82 | 4.7| 1.1]o0.021f 1 | 0.6]o0.017] 1 | 8701810
2—2 v -04~—100m % + | 7.736.18| 4.3| 0.0(0.00] 0 | 1.0[0.028 1 1843 |3.840
2—3 y -102~-110m # % | 1.22 [1.28( 6.3 | 2.1(0.042 7 | 1.4[0.040, 7 |25.30.527
2—4 # <111.5~-117. 5m#E% [ 1.19 | 1.13 | 7.0 {23.0 | 0.460 77 | 1.1]0.031 5 | 5.0 [ 0.104
2—5 v —120~-155misE (&) 0.72 | 0.82] 6.9| 9.4 |0.188 52 | 4.8 0.135 38 | 1.8 0.037
2—6 » -169~—1Tlm ¥ A F|1.94(1.98| 6.8 6.8|0.136 14 | 15.7 | 0.442) 46 | 18.7 | 0.390
2—7 y —171~—180m ¥ % | 0.48 | 0.48| 6.7 | 7.8 |0.157] 65 | 1.0{0.028 12 | 2.7 |0.056
3—1 | No.3SREE—T5~-91.5 45 4= 0.44|0.42| 6.6| 7.3|0.146| 66 | 0.7]0.0200 9 | 2.7 0.056
3—2 #  -91.5m ¥5 + 1.87 | 1.87 | 6.6 | 4.7 |0.094] 10 | 24.7|0.697 74 | 7.00.146
3—3 v —91.5~-98.5 % % | 0.71]0.73| 6.7 6.8 0.136] 40 | 5.9 |0.166 45 | 2.5 0.052
EEHERE EEERE 0.62]0.64| 7.014.00.2400 77 | 0.9]0.025 8 | 2.2 ]0.046
el by 32| 0.41]0.45| 6.8] 7.3]0.146) 71 | 0.9|0.025 12 | 1.7]0.035
]9 E EEBEEEIK e T Ako Nat o fffElL & K/Na o iR
Na/Na+XK-+Ca+Mg K/Na (M45H)
—102~—110m 21~29 (&%) 0.14~0.10
AWK {
—171~—180m 61 0. 065
100m 7% 25~26 0.18~0. 24
# F 7J<{ (BHpEEmTK)
—153~—177m 40 0.075

B, HLoBHKOLEERE, 4ABRTROLT1Y
77 s S (BIBRER), W, RAvbRic
Wtz d pLAE, 3% Ca (HCO,), # (carbonate
hardness type) %7 &L, #itix NaCl#, CaSO,#

(noncarbonate alkali, noncarbonate hardness type)
ZRLTWh,

EHBIIER 1006 4D 0 3 ) BETHEIFTRLT

BHHR, WLTFEEL Y QEHEPSL, 2~3F2m

BHOHEIL T E QITE\ T &R,

Wik a2 B L L, MhoA 4 v RBRAR LT

HRS B

#10RICHE A B ZBKOSHEEL T, B8
BB LMK OSHER, BRKEOEEZRDDZEH
TERPOLEDT, LOMUELLETIIEEDA 4 TR
BELVEHEMI W B L, BLE2BHL 2K
13, BANCSEL L7 9ml oYY TIE, Cart, Nat, K7,

LT3, S\ T e OmtaER, Mo SOz~ i ¥ WESIE & ) BD b, 2@ B O
810 & Wt e B HELZEKHER
HCO,~ Cl- SOz~  l|anion Nat K+ Cazt Mgt anion
total total
ppm )epm ppm ‘ epm |ppm|epm | epm ppm‘ epm ppmlepm ppm | epm | ppm |epm | €pm
/¥ JK* [122.6)2. 01|15, 618440. 43)2175. [45. 24/487. 68| 8670|376. 28| 3127. 98/340. 0(17. 00[1060. 187. 24| 488.50
g LEIE 07 113. 5!1. 8615, 67.8/440. 43|2403. |49. 98/492. 27| 8580/372. 37| 04
HE7k (9ml) .5lL. , 6 . .149. . . 37| 275|7. 04]557. 5/27. 82[1062. 887. 40| 494. 63
2B OB 113 51 8615, 618440, 432267, [47. 15489, 25| 8660/375. 84
H¥E7K (10ml) .51, , 61 . .47, . 375. 84| 288|7. 37|384. 5[19. 18/1065. 887. 72| 490. 11

* YKL B TR 39 4R 10 AL Icd 0% Al i,
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#FKOEARIZ DOV TORE B2 GhEBERRB)

r 2B HERRER

anion Na* K* Catt Mg+ cation

& |[total = = = = D

%0/55 otal cpm ppm | epm %E‘ pPpm | epm %%i ppm ’ epm 1 Aé‘%i ppm | epm A:V‘%E- tOtfﬂ epm
74 1.239 3.010.131] 10 [2.8 [0.072 6 13.4 { 0.670 53 | 4.82 | 0.397 31 1.270
11 0. 555 1.910.083 15 | 1.0 [0.026 5 5.9 0.295 53 1.83 | 0.151] 27 0. 555
98 1.848 4.0 0.174) 9 | 5.0 |0.128 7 26.4 | 1.320 69 | 3.16 | 0.260[ 15 1.912
99 3.868 |30.51.323 43 |58 |0.148 5 20.0 | 1.000;, 32 | 7.50 | 0.618| 20 3.089
86 0. 609 4.210.183 29 | 0.7 |0.018 3 4.2 10.210 33 |2.80 | 0.231] 35 0. 642
18 0.595 2.710.117] 21 0.65 1 0.017 3 4.2 | 0.210| 37 2.68 1 0.220| 39 0. 564
10 0. 360 5.0 0.217 53 0.5 0.013] 3 1.5 10.075 18 1.27 | 0.105| 26 0.410
40 0.968 |12.5|0.543 55 | 1.3 |0.033 3 3.310.165 17 | 3.04 | 0.250| 25 0. 991
23 0.241 3.3 10.144| 61 0.4 10.010, 4 0.8 | 0.040| 17 | 0.51 | 0.042| 18 0. 236
25 0.222 1.710.074) 35 [ 0.4 |0.0100 5 1.5 | 0.075] 35 0.64 | 0.053] 25 0.212
16 0.937 18.5 | 0.805 86 1.4 0.036; 4 1.5 0.075 8 0.25 | 0.021 2 0.937
15 0. 354 3.4 1 0.148 40 0.5 0.012, 3 2.5 | 0.125] 34 1.01 | 0.082/ 23 0. 367
15 0.311 2.8 10,122, 38 |0.5 |0.012] 4 0.8 0.040| 12 | 1.78 | 0.147| 46 0.321
17 0. 206 1.7 1 0.074 33 | 0.4 | 0.0l 5 1.410.070) 31 |0.85|0.070| 31 0. 225

Y

13 W KT X D REREUE R HY
KOAEZEMIR R R
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woE A ERA R

10ml T, b OB biEsicFEsbh, 3E AL
feTlix, HCO;~ 2BR\WVCTRKEE DEFZRO LI &1L
T &I o7,

(B 18% #£6%5)

B0 GHHE L EKEKOGHHES D, KBS ORI
BRDE 11 TR LT,
anion Tk HCO;~ ffEpEA &, SO2~ @ K@

#1lE ML NI1-L1808) 2BH L BOEKOERS OB
HCO,~ cl- SO, Na+ K+ Ca+ Mg+
1B 4 BEEKE (9mb —0.15 +4.74 —3.91 —0.94 +10.82 | +0.16
2EH o~ (10ml) —0.15 +1.91 —0.44 —0.61 + 2.18 | +0.48
3EmE 7 (10ml) —0.15 &+ =+ =+ =+ +
B fiZ 1% epm

rBEINA R L, cation ‘Tix SOz~ O dbb
T, Nat, K+ 3L EFRL, 44 VvBREIGSATTS
bhicz LZRL TS, Nat, K+ o s51x, SO
O¥EmMG & & T, Cat DM¥NE &> TEDLN T 5,
¥it 100g M0 A4 4 vEsaE Nat, KTOEA R
L, SO OBEHELZHETIEROIS KRS h
Z’o
VKA BE I Z0¥5+ 100240
DA I VIRER L AHBEORBER
(BAr m.eq/100g)
HHRSE 1 F VR
SO2-+3.09

| Nar+K+ —2.71
N4
Ca?* 45,86
C DERTIE, BHESEEK T OEREL D
ABVCERLRLTWS,

itk J AR S FER L 2tk pH KT & HCO,™,
free CO, OUEY

# 12 % WRPCEE, HEteAh, 10K
E#opH, free CO,, HCO; 0%
Bro WERKR
pH freeCO, | HCO,~
(epm) (epm)
=3 piiz3 K 7.4 0.35 2.01
No.2-38 & 6.8 0.60 1.95
No.1-1% =k 6.5 0.70 0. 56

RS CIUEERE C e HCO,™ 0B 7 3D
Sh, pHBETARL TV %, Hik#A Tz HCOs™
ORWABEL L, free CO, o LH, pH DET LT,
2B O RURIE D ERR TR 75 i AT T
DO PBERT 5 DD 07ehd, D XSk
X oC HH4+-HCO;- —> H,O+CO, DiLER G IME

PEBRLTRbNAZLERLTWBEHDEEI NS,

5 £ =B

EROEEKLH T IR LB OB T, B0

Bl & & bic CaCl, BlOEF LSRRG ERS 5 NaClll
TEREL T 5, OB E B KOBRICITS L 3B
ILTh s,

FHURDOBE, YRS D b Do ERKDFRIRE & 7 57
MRS Z L THhiE, FhRIBERCEI281LE &
1IRETEY 2R 1wh 5 Cl- oL WHKESHT R\,
T DIIRO S FHIE 3 & CHEIKOLSEE BT D T
FREARTH A28, HBSERTHE L ALEEL
T, WU OEKNERBREL T3 0EELbh
TWb, WHLOEEI Lo TRENGBA DB,
2iE, Q- o¥masAkEERTc L, Cl- BESRS
18, 000ppm BETHEITHICL B2 &, Bifco EF & Cl-
EEEMSMEET 5 C &, FRICERMEDOIE L RIIDS
B ER OB TR/ L T2l Ein b
EETDHLE, FEROERIBEOERIEDORE ko7
BEIE L A 8T\,

BRI ORI IEIRAb# T 7K D pH 23, ASROEIKHE
TAopH LVIEFL, HCO& O+ 5HE8HD
72 T OBIGIIYIKD HCO,~ ERERKMTRD #2
EOEZRL T B prbbTRE> TS, £1LT
HCOy~ oSG fixthBRThbhicd o £ 2 bh
Do HEKILHTTF KD Cl- 2 HCO,~ oBERIE, KL%
O VIR BROFTEER T Ehbo T\ 55 (5
14K), 2oL & D free CO, 78, Cl- EOE\FHic L\
HAZRT E15R) O, WKSEBALTLSEE
HIBR T HCO,~ MR . £ D7e®iT freeCO,
DML ZOTHS 5, BRI OBESE LR, Kk
& OERRT, YK pH BMET, HCO:; s, free
CO, OWEMORBFERLR LD, ZOX5k Ex
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R K D IR D T DRFYE

%2 (EERE)

LA HT Ao i B

|
/ SBACLOE) n A

e e I
v _“"*'{ o R 123 LI R A
4 I S I S
b .
N - ! }/27“
R oy et — A
! 4*’/‘1/ DA
lepm Sl e B —
i +— - T —
. 1 l
Co : g N k,%thﬂ B
- L. N PR T — - —
! i ! i
10 100 1,000 10,000
CL ppm
BUR  ELESEOHTAOKS MR IS Cl- WEL M 7 A ) EHOEELRTR
20
18
o o
16 )
° FEEDIE LEEK
4 ! 0 freeCO,1E
free CO, 1
. oo [ S
I TS S
3 A G- .WL T 0 tree C0;
4 = e RN N B __‘* R A,
~ o
I ! 1 1 1 1 | Vl
2 5 10 20 50 100 200 500 1000 5000 050,000
20
CL™ ppm
%1580  E-HESEOHTAED Cl- BEL free COz DREERTH

FEBEGFELOLERINDS (ERERY Lo #
14, 15 BT D7Dt m L),

WK HRKOEIELE LB a, BRI T RO
B bzl s, ERbF RO E HEET 5
LEIBRTRT LS TR, ElihdobZRaE
BAEMBECBEL, £4 VY77 ACFLIZONE16
MTh5, EARMCAITIE TN DL ER 3T EE S
BLWERELTWER, ZOEEEL LEWICIEL
T B, WAL TR (LSRR & OMGESE L\
B4, Car, Nat, Kt k¥ ThH5, SO, Mgz

Clricw§ 28l EBITE—EE%Z =L, SO,/ClL, Mg/Cl
BWROLHEFLETH 5, 2hbDz &b, Catt,
Nat, K+ OM#EE, HRKBICHEKPMEAL T 5L E
12, BKBLEKE DRIGIC X 2T, WKOERIZEL
B EEZ TR S, WKL EKBD RIS,
MR K EBERORR 2 DR (& it Ca) =,
Nat, K+ s EOEE) D, WKBERTA 4 v EHBRK G
PITbhicb DL EXBND, 14 VABIGITES
L TEKBRORLIC Lo Tihbhs 2 &2 ERiER
JIRL T3, ZOEIHEHBERED H\WITERLE
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o PR BT A W (8 18 &

%65

% 13 %= ELHBERO» 2P (BLBEBHTKR) ©
HCO,~ cl- SO,2-

pH T |
ppm wm‘%ﬁ%pmlemﬂ%é% Wm{ wml%%%
S.34.9.24 Cl- 8o | 7.1 | 66.5 1&9727‘56 0.16 10.7 | 12.2 oaslaﬂ
S.36.2.7 1) RPro 4 HfE 7.1 | 58.00 0.95|50.021.4| 0.64 33.7| 151 | 0.31]16.3
o) AR ASHEME 66.5 1.09 | 53.7 31.5| 14.4| ©€.30]14.8

N) 4) — \3) —0.14 +0.01
$.36.2.10 1) 6.91| 58.00 0.95|10.7 | 254.| 7.16/76.3| 58.0| 1.21(13.0
o) 67.7 1.11|12.0 77.5| 46.7| 0.97|10.5

) —0.16 +0.24
S.36. 3 1) 6.52 | 54.3] 0.89| 2.0 1414.| 39.87/ 87.5 | 229.6 | 4.78 | 10.5
o) 72.6| 1.19] 2.6 88.1| 20L.9| 4.20| 9.3

) —0.30 +0.58
S.40.6 1) 6.78 | 114.1 1.87 | 0.4 [16741.1472.09 90.4 | 2315. 48.15| 9.2
o) 129.31 2.12| 0.4 90.3 | 2337. 48.62 | 9.3

) —0.25 —0.47
S.40.10 1) 6.80 | 101.3 1.66| 1.4 | 3729.]105.17 89.6 | 508.7 | 10.58 | 9.0
o) 80.5| 1.32] 1.1 89.5| 520.7 | 11.02| 9.4

) ©0.34 —0.44
S.41.2 1) 7.00 | 108.6 1.78 | 0.4 [14807.|417.56| 90.2 | 2088. 43.43 | 9.4
°) 123.8  2.03| 0.4 90.3 | 2069. 43.041 9.3

D) —0.25 —+0.39
S.41.7 1) 7.02| 97.00 1.59| 2.1 |2344.| 66.09) 88.8 | 327.1| 6.80) 9.1
o) 75.6] 1.24 | 1.7 88.9 | 337.1| 7.01| 9.4

) +0.35 —0.21

BUGRHSIER S THEMEFEAIC A B 5 X 5 7t CaCly
EOKEZRTERCBBE L EEBEBIN5,
DEIREFEI DT T KD Ca?t 3¥g7Kic Hiik LT
%<, Nat, K+ 23470000, HKDEADEITH#EIK
B A A+ v ZsiE i X o Tigikd @ Nat 22 Cart o
BERL 2D TR EHEINS, Cl- BESEH
i, BLIHENT5E Ca/Cl BETT2HENEL R
DHENDH, THIIHIKERTOA & v RIS
REBICEL, BV NES B2 TLED DD,
1+ VBB F DD ORI THR L EoTL
EOND L EVK OPOBEABPEL LD, Tz G-
ORI R OB B LDk ¢, Ca/Cl, Na/Cl
K/Clig £33, Cl-o¥ghnil & WA Tt 2B &5 H
D, TREDOWTHRRDLSKELONS, Tibb
Yk Nat, K+ Lo Car & oA F vAS#z,
YERDRARF VI BIFIRARIC R % & T b5, Lo
LHBIRSHKIC X2 TH LR S h 5\ Cic gagme

SEVIRER, HB\EFIL T L EDTWT, ARSI
ANEgs, B LK Cart p3ghEHic 4F0
L7zNa+tk o TEBRSTPbh b L dEZ N5,
10RH 5T 12KITR LR 40 4 & 4140 Cl-
OWAEID K/CL, Na/Cl 23, HEK+pkis T ROEHE
ELDDASHEEARLT B, EROIS> BT s
b TwB Z EZERTHLOTRRVPEEXD
h5,

EAKIERERIC 31T 5 SO2~ 28, ¥EKOBAI XS &
BEL)2PEVERARRTC L, MEREORH 2R
FLTRD, JhiddkEsDoKc X % HOT§E
HERTIDLELLND, EROBRTIE, Kl
THEHESNWAMEESY EhE LedDRH D L2b,
S OEHOBSIT, HKEFROR L &K & O
CXoTEDTWELDEELLND,

SERVIEBP TR E RO X 5 R RGE T 5 WE
DEERIMLETH D L5525, ThbbREROBRICK
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WTFROERILIZOWCOWE Fo2m (GLEERR)

anion Nat K* Ca?t Mg2+ cation

total total

epm | ppm | epm [%E% wm} epm |ME Wm} wm’%ﬁ% ppm | epm %% %| epm

1.50] 9.0| 0.39]25.3 Lﬂ 0.04 2.6 1zﬂ 0.62]40.3| 59| 0.49|s1.8| 1.5

1.90] 11.0 | 0©0.49 | 25.3 1.8| 0.04| 2.1| 16.7| 0.83|42.8 7.1] 0.58|29.8| 1.94

2.03) 17.8 | 0.77 | 37.5 1.9 6.05! 24| 13.0! 0.65|3L7 7.0 0.58)28.4| 2.05
—0.28 —0.01 +0.18 0.00

9.32| 72.1| 3.13|33.3 5.0 0.13| 1.4| 76.8| 3.84(40.8| 28.06| 2.30|24.5| 9.40

9. 24/l 147. 6.38  68.8 6.9 0.17| 1.8| 17.6| 0.88| 9.5| 922.5| 1.85|19.9| 9.28
—3.25 —0.04 +2.96 +0.45

45.54] 502, | 21.79 | 47.9| 19.7 ! 0.50| 1.1 ] 280.7| 14.04 |30.9| 110.8| 9.12]20.1| 45.45

45.26 791. | 34.32 | 75.8| 30.1| 0.77, 1.7| 40.8| 2.04| 4.5| 98.6| 811 |18.0| 45.24
—12.53 —0.22 +12.00 +1.01

522.11/9150. | 397.83 | 76.1 | 335. 8.58 | 1.6 | 435.3| 21.76 | 4.2 | 1148. 94.48 | 18.1 | 522.65

522.83(9313. | 404.18 | 77.3 | 335. 8.58 | 1.6| 353.9| 17.69 | 3.4 | 1122. 92.34 | 17.6 | 522.79
—6.35 0.00 +4.07 +2.14

117.41[2100. | 91.14 | 77.8| 96.6 | 2.47 | 2.1 | 104.6 523 4.5 223.0| 18.35 | 15.6 | 117.34

117.5102080. | 90.27 | 76.71 75.8 | 1.94| 1.7| 88.5| 4.42| 3.8| 254.3| 20.93 | 17.8 | 117.56
+0.87 +0.53 +0. 81 —2.58

462. 77(8090. | 351.11 | 60.9 | 30L. 7.69 | 16.6 | 408.2 | 20.41| 4.5 | 1009. 83.04 | 18.0 | 462.25

462. 63|8239. | 357.57 | 62.3 | 297. 7.68 | 16.6 | 314.7| 15.73 | 3.4 | 993.8 | 81.79 | 17.7 | 462.77
—6.46 +0.01 +4.68 +1.25

74.48|1350. | 58.48 | 78.8 | 62.5| 1.60| 2.2 59.9! 2.99| 4.0| 135.4| 11.16 | 15.0 | 74.23

74.341309. | 56.81 | 76.3 | 48.2 | 1.23| 1.8| 60.2| 3.01| 4.0{ 161.9| 13.32|17.9 | 74.37
+1.67 0.37 —0.02 —2.18
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017 Ma  BEREUMEEE No.1-1 oXigEiRK
Specimen Clay No.2-2 Chart Speed 2 cra/min
Target Cu, Ka Receiving Slit 0.2mm
Filter Ni Date 1966. 7
Voltage KVP Operator M. Watanabz
Current 30mA 174
Scale Factor 4 Ch feenya)
Time Constant 4sec Pl RER
Multiplier 1 Qz i

Scanning Speed 2°/min
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# 17 @b FRFRHRE L No. 2-2 OXREHK
Specimen Clay No. 1-1 Chart Speed 2 cm/min
Target Cu, Ka Receiving Slit 0.2mm
Filter Ni Date 1966. 7
Voltage 20KVP Operator M. Watanabz
Current 30mA I 174
Scale Factor 4 Ch RRE
Time Constant 4sec Pl #EE
Multiplier 1 Qz Ak

Scanning Speed  2%min
'
D NGk B ME (1967) :FRoEKMEI

DWTOWR—E LI EEHKED
KRB E I E — B AR A #,
vol.18, no.6

2) JIS K0101—1960 TIERKRABHE

3) WEREIMLLIER 501 (2) TEMKS
i (FE70 36 4F)

4) ER/E|A (1960) : KEFAEE, AE

5

6)

7

8
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WA (1965) : ERH T AMERIEOERBICD
WTC, AT CEM, vol16, no.2

HRINE - HERER - MAERTE (1957) : #H

REFIR TEAKIRRE, HWERE

FrA#k., vol.8, no. 4

MEBERE (1966) : BA, SH5H

FERRD LI VER, wE= 2

A, no. 145

B #1961 O HLoREEREROUEE,
Hit#s, vol. 1, no. 1
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