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X-ray Fluorescence Analysis of Major Elements
in Rocks and Minerals

Part 1. Preparation of glass disc samples
Teiko Oumorr and Ei OrMORI
Abstract

It is well known that reproducibility of analytical data by any instrument depends upon
whether the instrument is set in excellent conditions or not as to its maintenance and adjustment,
and also whether or not processed samples are properly made and duplicate samples are quite
identical in quality.

In this paper, how to make a glass disc sample easily and identically and how to cover
wide range of chemical composition of natural materials using standard powder samples
distributed throughout the world are explained.

Preparation of a glass disc sample is as follows:

1. Weigh 0.300 g powdered sample and 3.000 g anhydrous lithium tetraborate in a

Pt—-Au crucible (30 m/, 20 g, Au 5%).

Stir both powder in the crucible with a thin Pt-Au wire (1 mm ¢, Au 5%,).

Heat strongly on a Meker burner about 10 minutes, after gradual pre-heating in a
few minutes.

4. Place the crucible on a steel plate which is suspended on icy chiller, then move the

crucible on ice. All fused beads are easily taken out from the crucible.

5. The fused glass beads are transferred into the mould (Pt 85%, Rh 109, Au 5%,

which are to be heated by a RF coil heater. In two minutes heating and two minutes
rapid cooling, the beads are processed into a glass disc sample with about 1 mm
thickness.

Three kinds of standard samples are prepared for this study.

1. Standard powder sample (S-sample)

JG-1, JB-1, G-1, W-1, G-2, GSP-1, AGV-1, BCR-1, DTS-1, PCC-1, GA4(Mag-
nesium clinker), R—401(Silica stone)

2. Mixed standard powder sample {M-sample)

Mixture of two standard samples selected from the above-mentioned samples

3. Composite standard powder sample (C-sample)

Mixture of standard sample and pure chemicals
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Crucible for moulding, exclusively used on a borax bead machine.
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Shape and size of Pt—Au crucible for borax bead
machine.
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B4H " # A A & & & &
Thin Pt—Au wire for stirring flux and sample in a crucible, and also for taking off
bubbles in white-heat mixture of flux and sample in a heated mould.
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BOW BE&A&ILE XL DL
A large-capacity Pt—Au vessel.
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Pressing of very fine and voluminous powder, so as to prepare
granular flux of anhydrous lithium tetraborate.
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Pressing of very fine powder of flux in a pressing machine.
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HOW EMBER R o 2@ H

Flux compressed into platy mass.

Elk BABROBRMICIBARBELE L LLED
SiKa o HIFERHRE B L OXBRHAE OFF %KM
Operating conditions for measuring X-ray inten-
sities of SiKa, TiKa, FeKa, MnKa, KKa, and-
PKa, and intensity change of SiKa in different
dilution rate.

Element Si

X-ray tube target Rh

Voltage (kV) 45

Current (mA) 25

Crystal TX-1

Detector Gasflow type
proportional counter

Slit Coarse

Atmosphere Vacuum

2 6(°) 144.55

Counting time (sec.) 100x 3

JB-1 (g) + Li,B,O, (g) cps Ratio

A {0.300 + 3.000 21192 1
0.300 4 3.000 21262 1.003

B {0.300 + 2.700 23298  1.099
0.300 + 2.700 23258  1.097
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b, B&AE0E, RERESAESoR’H 5. BiR
WAER L7 BRI, HRA—F— (A v &g ),
BEF, BIUBARFTHS. 205 LEEARIFILR
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2R NRCIBEARIRY FULOEREN
Weight loss of flux on heating.

Time(min.) Li,B,0,*(3.300g)1g. loss(g)
{total) 4 Crucible(g)

+ 4 25.4465

+ 4 (8 23.4170 —0.0295
Strong heating + 4 AD 23.4163 ~.0.0007”
by Meker burner + 4 (16 23.4161 —0.0002

: + 4 <20) 23.4157 —0.0004

+ 4 24 23.4153 —0.0004

+ 4 (28 23.4150 —0.0003

(4 3D 23,4144 ~0.0006
Heated in 410 42y 29,4149 -0.0002
electric furnace +10 ¢52) 23.4132 —0.0010
at 1000°C 420 {725 23.4108 ~-0.0024

CR200 (925 93,4100 -0.0008

o —0.0365

* 1i,B,0, (Littium Tetraborate; anhydrous) Lot no. 147566
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SHHEACI I RBE L TR b b o7z, o
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TN - B, EBR Y —F<y U TiToTREIL, ¥
AMMREERR Lz

FFEE0.300, g 2 EESOEIRV XS5BT 3. Kic
HOMUOERAMKITPS 2BELUTHZ L) BDEHEL

Total

Td 5 Li,BO, #h0x, 3.300, gz Bk CRES BIR
M¥3. 20 EEILANLBEESROEIT HN ¢
RMBEEEDES. L 32 DEOESOE LA
HOBACEEETS. LB LT, FRAA—F—7,
oK | HHGREE, W3 HMREL, Sk rY 50
EOREAE NI TELERLTHESEZ B Y K. #
1B, RN TEELLETE. b ST, ©&EBHFE
i} 20 AR EFRERICOES. 5 0EDED
TR I nle b, KEREREERTF UV LVRR (BX
10 mm) jzpe3 (EIR). SlcEbBI LNTES
BECHHLEZOL, 320 LEEKDLIC D ® 5

(R 7ok o8 Uik Ecalmt 5 LEdlizglih <,
REVRICRGR. BRI AR EEREO & i
BEET D). K ERIE B DEDORMTHRIC ELRT
ECRETZ (BIOK). 253 0kKEHRNILELY,
ARSI ETHIT D (FEUR), LRIz v
LEICRFEEERE BT, ASLIETERRE, Hifs
LHIRTE2E0RE» BT, 12cm o Har
B5OEDEEPBL 272K (BI2K). ZDFETIEL
rEDRE, BEIRARZ VRCHiINS . BERKcEA2R
BNo. ZE T R< .

Wiz 7 AHRICRET 5 8EE21TH. ¥ —F=v v
PICEE LB EEAES oI T T ARE V&
A, Ao FEAND. = ORI EERY i % 330
, AR Y, BHR2HTHF AHMIAERE M, K
FHRTRBEIES 2085 AMHREERGKER Y I+
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HIH FARBOHEEES > E RPN LTHRKO LA BET,
BHODOL, KEDRF Yy v ARLOET, ABT 3.
After cooling a red-heat crucible into dark-heat on an earthenware
plate, the crucible is put on a steel plate suspended on icy chiller
for quenching.

HIOM BHH, 22oEQS B I3 EEREI 2 EREEX
O EEZo¥iREE
In a state, cooled down enough and touchable on still hot lid, the
crucible is set directly on ice.
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IR 2o8PbHWLETTAY -
Crucible, lid and detached glass bead.

2 2 2D F O E D K Rk EF
How to tap the bottom of crucible.
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FETOB LB ICL3BENRRNT L.
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M) IcRifgc&dz L.

@2 OENCRERTORERVKRES 2L, B
VEmT 5 L Rin B gt s L.

@ —F=v oot T 501k, FRAREEEE
LOENEL , BEEENILL TLER LT vwoT,
FEDORICHT 7 AHRBPEEIERFT R TH v, EF
—, 50 CRMEFIC RO BB D -Th, HRMERN
TABDCREMBcEBT L.

@5 IETRMOL EWERDBRVTHEDT, B —
Fvy VEETOWRE VRIEPAEOT-HRRM (24
PE) AL O TR ETERRD DT LT
L.

5. EERANSIARCERULEERN

FeIEXBaTicix, &8 BN 0SS & R L
LTRv3. FaEBtofiEci, 725~ okl
SHEEOEERB AV IEEICEETE 5 0
G, WEREFO X O cEBERLEAERET 20
%L OEERBRMVETH S, SETRIIRT X
3 R OEAEAR 2 ER Lz,

5.1.1 ERiguEsh

FTTRARENEL ORPHRROESZ I T 286
B, HWETAERT OHER L ER R S T OV
BAEROT Y SeEEAN L LTl B3R
A« B).

5.1.2 EARORAEHERE

HI3E, Brbbbhd k) icBEREE0 LD
BRI T 3B, RO Lo TiR—EofEIcE
ALTLEI DD, 5L, BROFEICH bok
ERHB. SHINOONREN &5 B EA R OE
BAEOEENZH, =2 TIHEEREY —E0EAIE
ALC, THHZESBERAB L LTERLEZ. 120
VY —X% SiO, »EFEE £, ALO,, Fe,0, &z
VWTLEFERD PEEOREEZ L oL 5 I/ERLEY
NTHD (F4HE).

2) HAEERBR-015 T ZAAF D (EBHAD)
Fereon ((BF) BSEHEATL)

19 120V ) —Xi3 S0, FEEP L, MgOF
BEOZ, hpobsBECHEEZ LS X Y IcfElkLE
Lochsd (BE5H).

5.1.3 BRI oA RSHERE

EABERE A REA L TIEEERNL, BREER
BHOBMTROBREFEIVESEL LD, B/IE
FRIVDPESEDLORERTERY. XoT, BA
RENCRE LW T 22 Lic XV SEEREL, Pt
K@Ml ci@n 32 Lick YV aF RO D EERE
BUERRL Lz (556 3%).

L UBRET Lok 25, absl (LipB,O;) 2L T
TERE L7- AR ERER B & LTS Ty 2 e ibh o
7o (B2 MR RTE).

5.2 BeAEOBKE

AAEREEDEIHE, HBBEALIZHNESH
ORI EIT o7z, BUICKEE T A2 50, BAERE
R EFoEEHCEWT, JG-1, IB-1 2 ZhFhD
DILBNTESTVELEZDL, kDA, BOEAE
BEfTo7z.

ADFHERF 0O miD7 T 2F v 7 JEHE & & 5%
(Seex #H8) kF—#MEBEOEZAN, O ET 5.
1.500, g o 8RER L, THHEFEcIG1 #nx 5.
E5izl.5000 g DYRER L, TOEKFETIB-1 2/
2%, Bk, BEABRCSHRYVEYS. BE&sh
72 34413. 0000 g 9> 50.300, g & 2 >IF ICEEEI L, #
Femz 7o AHREER L.

B D5k JG-1 0.150, g, JB-1 0.150, g % 5 -0iFic
BERL, BAEMAZ VS 2FHREER L.

ABIXUBOWMEBEL L >TIERLIZERERLONT Z
ARz 2T SiKa FBEZRIEL, 7 RKOBRE
B,

MERESTHBZ L, BAFEO LN Wic X 3MmiRM
FELEEZECLDE VRS,

SEVER LTI RAREHIRET 2HBA0RES L%
38rL, LEDKREHREREN 0.18RFLabvk
HIEBE L.

6. HIZMIROBESE

Ho AR, Fniey, BRLEYV T2 Lpidbin
woT, REMOREEA (Fyr—s - it RET
%) KA 50T, TOEEFEEEZDLERDD.

i, REE %L 5, BElOR y bREDbBE
CH 7 AMRERICIMERT 2LERHZ0T, Hed
PRz E-E VKB TED L5 ICEBLAL Tk bR
.
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Chemical composition of rock standard samples (S-sample). (%)
Total
No. sample SiO, TiO, ALO, Fe,O, MnO MgO CaO Na,0 K,O P,0; +H,0 FeO Fe, O,
FO-001 JG-1* 7228 0.27 14.23 2.17  0.06, 0.73 2.17  3.38 3.96 0.09, 0.64 1.64 0.38
FO-002 JB-1* 52.18 1.34 14.53 8.96 0.15 7.74 9.24 2.80 1.44 0.26 1.96 6.02 2.31
FO-003 W-1 52.64  1.07 15.00 11.09  0.17 6.62 1096 2.15 0.64 0.14 0.69 8.72 1.40
FO-004 G-1 72.64  0.26 14.04 1.94 0.03 0.38 1.39  3.32 5.48 0.09 0.40 0.96 0.87
FO-005 G2 69.11  0.50 15.40 2.65  0.03, 0.76 1.94  4.07 4.51 0.14 0.66 1.45 1.08
FO-006 GSP-1 67.38  0.66 15.25 433 0.04, 0.96 2.02 2.80 5.53 0.28 0.69 2.31 1.77
FO-007 AGV-1 59.00 1.04 17.25 6.76  0.09, 1.53 490 4.26 2.89 0.49 0.97 2.05 4.51
FO-008 BCR-1 54.50  2.20 13.61 1340 0.18 3.46 6.92 327 1.70 0.36 1.57 8.80 3.68
FO-009 DTS-1 40.50  0.01, 0.24 8.64 0.11 49.80 0.15  0.00, 0.00,, 0.00, 0.52 7.23 1.21
FO-010 PCC-1 41.90 0.01; 0.74 835 0.12 43.18 0.51  0.00, 0.00, 0.00, 5.20 5.24 2.85
Ig. loss

FO-013 R—401** 994 0.02, 0.45 0.01, — — — 0.01 0.00, — 0.11
FO-023 GA-4*** 244 — 0.86 326 — 92.0 1.08 — — — — — —

Chemical data are average values by Franacan (1972)
by Anpo et al. (1974)
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Chemical composition of rock standard samples (S-sample).

AABERBOLFHR (FFEROFERE~S D)

Rearranged in decreasing order of constituent elements.

FO-No. Sample Na,O%,

FO-No. Sample MgOY,

FO-No. Sample AL,O;%

FO-No. Sample SiO,%,

FO-No. Sample P,O;%

007
005
001
004
008
006
002
003
009
010

AGV-1
G-2
JG-1*
G-1
BCR~1
GSP-1
JB-1*
W-1
DTS-1
PCC-1

4.26
4.07
3.38
3.32
3.27
2.80
2.80
2.15
0.00,
0.00,

009
010
002
003
008
007
006
005
001
004

DTS-1
PCC-I1
JB-1*
W-1
BCR-1
AGV-1
GSP-1
G2
JG-1*
G-1

49.80
43.18
7.74
6.62
3.46
1.53
0.96
0.76
0.73
0.38

007
005
006
003
002
001
004
008

010

009

AGV-1
G-2
GSP-1
W-1
JB-1*
JG-1*
G-1
BCR-1
PCC-1
DTS-1

17.25
15.40
15.25
15.00
14.53
14.23
14.04
13.61

0.74

0.24

004
001
005
006
007
008
003
002
010
009

G-1
JG-1*
G2
GSP-1
AGV-1
BCR-1
W-1
JB-1*
PCC-1
DTS-1

72.64
72.28
69.11
67.38
59.00
54.50
52.64
52.18
41.90
40.50

007
008
006
002
003
005
001
004
009
010

AGV-1
BCR-1
GSP-1
JB-1*
W-1
G2
JG-1*
G-1
DTS-1
PCC-1

0.49
0.36
0.28

0.26 -

0.14
0.14
0.09,
0.09
0.00,
0.00,

FO-No. Sample K,0%

FO-No. Sample CaO9%,

FO-No. Sample TiO,%,

FO-No. Sample MnOY,

FO-No. Sample Fe,0;%

006
004
005
001
007
008
002
003
010
009

GSP-1
G-1
G-2
JG-1*
AGV-1
BCR-1
JB-1*
W-1
PCC-1
DTS-1

5.53
5.48
4.51
3.96
2.89
1.70
1.44
0.64
0.00,
0.00,

003
002
008
007
001
006
005
004
010
009

W-1
JB-1*
BCR-1
AGV-1
JG-1*
GSP-1
G2
G-1
PCC-1
DTS-1

10.96
9.24
6.92
4.90
2.17
2.02
1.94
1.39
0.51
0.15

Chemical data are average values by FLanacan (1972)
by Anpo et al. (1974)
** CrOy & Te7c®) MnO OFEMERRELL L CRIEY TRV,

*
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008
002
003
007
006
005
001
004
010
009

BCR-1
JB-1*
W-1
AGV-1
GSP-1
G-2
JG-1*
G-1
PCC-1
DTS-1

2.20
1.34
1.07
1.04
0.66
0.50
0.27
0.26
0.01,
0.01,

008
003
002
010
009
007
001
006
005

. 004

BCR-1
w-1
JB-1*
PCC-1
DTS-1
AGV-1
JG-1*
GSP-1
G2
G-1

0.18
0.17
0.15
0.12%*
0.11%+*
0.09,
0.06,
0.04,
0.03,
0.03

008
003
002
009
010
Q07
006
005
001
004

BCR-1
W-1
JB-1*
DTS-1
PCC-1
AGV-1
GSP-1
G2
JG-1*
G-1

13.40
11.09
8.96
8.64
8.35
6.76
4.33
2.65
2.17
1.94

(ATREY « ZHEY) FREEXH VA OLWEO RGBT s
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Chemical composition of mixed standard samples (M-sample)

174
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Part I. M-sample with a higher content of SiO,. (%)
No. R-401JB-1 JG-1 SiO, TiO, ALO, Fe,O, MnO MgO CaO Na,O K,0 P04
FO-013 1.0 99.4 0.02, 0.45 0.01, — — — 0.01 0.00, —
FO-160 0.8 +0.2 89.96 0.28 3.27 1.80 0.03 1.55 1.85 0.57 0.29 0.05
FO-161 0.6 + 0.4 80.51 0.55 6.08 3.59 0.06 3.10 3.70 1.13 0.58 0.10
FO-162 0.4 4 0.6 71.07 0.81 8.90 5.38 0.09 - 4.64 5.54 1.68 0.87 0.16
FO-163 0.2+ 0.8 61.62 1.08 11.71 7.17 0.12 6.19 7.39 2.24 1.15 0.21
FO-002 1.0 52.18 1.34 14.53 8.96 0.15 7.74 9.24 2.80 1.44 0.26 =
FO-164 0.7 + 0.3 91.26 0.10 4.58 0.66 0.02 0.22 0.65 1.02 1.19 0.03 b3
FO-165 0.3 + 0.7 80.42 0.19 10.10 1.52 0.04 0.51 1.52 2.37 2.77 0.07 H
FO-001 1.0 72.28 0.27 14.23 2.17 0.06, 0.73 2.17 3.38 3.96 0.09, Bt
FO-166 0.5+ 0.5 62.23 0.81 14.38 5.57 0.11 4.24 5.71 3.09 2.70 0.18 =
an
5% BARERNOLBMR (MO 0B HERHE wBK B X O SiOy HRAEHH) # ]
Chemical composition of mixed standard samples (M-sample). gﬁ;
Part II. M-sample with a higher content of MgO and a lower content of SiO,. (%) N ';
No. sample SiO, TiO, Al O, Fe, O, MnO MgO CaO Na,0O K,O P,O4 3 4~
FO-121 DTS-1 4+ JB-1 (0.5 4+ 0.5) 46.3¢  0.68 7.38 8.80 0.13*  28.77 470 1.40 0.72 0.13 L '/‘
FO-122 DTS-1 + R401 (0.5 + 0.5) 69.95  0.02 0.34 4.33 0.06*  24.90 0.08 0.01 0.00 0.00 -~
FO-123 DTS-1 + JB-1 (0.2 4+ 0.8) 49.84 1.07 11.67 8.89 0.14% 16.15 7.42 2.24 1.15 0.21 i{E
for FO-124 PCC-1 + JB-1 (0.2 + 0.8) 50.12 1.08 11.77 8.84 0.14%  14.83 749 2.24 1.15 0.21
MgO | FO-125 DTS-1 + BCR-1 (0.2 + 0.8) 51.70  1.76 10.94 12.45 0.17#  12.73  5.57 2.62 1.36 0.29
FO-126 DTS-1 + R—401 (0.2 + 0.8) 87.62 0.02 0.41 1.74 0.02* 9.98 0.03 0.01 0.00 0.00
FO-127 PCC-1 + R-401 (0.2 + 0.8) 87.90 0.02 0.51 1.68 0.02* 866 0.10 0.01 0.00 0.00
FO-128 BCR-1 + W-1 (0.5 + 0.5) 53.57 1.64  14.30 12.24 0.18 504 8.94 2.71 1.17 0.25
FO-167 JB-1 + GA-4 (0.8 +0.2) 42.23 1.07 11.80 7.82 0.12 2459  7.61 2.24 1.15 0.21 ;
for FO-168 JB-1 + GA—4 (0.6 +0.4) 32.28 0.80 9.06 6.68 0.09 41.44  5.98 1.68 0.86 0.16 :
Si0, | FO-169 JB-1 + GA—4 (0.4 + 0.6) 2234 0.54 6.33 5.54 0.06 58.30  4.34 1.12 0.58 0.10
FO-170 JB-1 + GA+4 (0.2 +0.8) 1239 027 3.59 4,40 0.03 75.15 271 0.56 0.29 0.05 EA

* CGraO0s &7z MnO OFEERE L UCEE TRV,
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Chemical composition of composite samples (C-sample). (%)
No. Sample 8i0, TiO, ALO; Fe,0, MnO MgO CaO Nz,0 K0 PO,
FO-002 JB-1 4+ Li,B,O,(1.0 +0 ) 52.18 1.34 14.53 8.96 0.15 7.74 9.24 2.80 1.44 0.26
FO-361 JB-1 + Li,B,0,(0.8 4 0.2) 41.74 1.07 11.62 7.17 0.12 6.19 7.39 224 1.15 0.21
for FO-362 JB-1 + Li,B,0,(0.6 + 0.4) 31.31 0.80 8.72 5.38 0.09 4.64 5.54 1.68 0.86 0.16
Si0: ) FO-363 JB-1 + Li,B,0,(0.4 + 0.6) 2087 054 58 358 006 310 370 112 058  0.10
FO-364 JB-1 + Li,B,0,(0.2 + 0.8) 1044  0.27 291 1.79 0.03 1.55 1.85 0.56 0.29 0.05
FO-000 JB-1 + Li;B,0,(0 -+ 1.0) S — - — — - - — —
FO-440 JB-1 4 TiO,* (0.96 + 0.04) 50.09 5.29 13.95 8.68 0.14 7.43 8.87 2.69 1.38 0.25
;0:02 FO-441 JB-1 + FO-440(0.25 + 0.75) 50.61 4.30 14.10 8.69 0.14 7.51 8.96 2.72 1.40 0.25
FO-442 JB-1 + FO-440(0.5 + 0.5) 51.14 3.32 14.24 8.78 0.14 7.58 9.06 2.74 1.41 0.26
FO-420 JB-1 + CaO** (0.9 + 0.1) 46.96 1.21 13.08 8.06 0.14 6.97 18.32 2.52 1.30 0.23
fgzo FO-421 JB-1 + FO-420(0.5 + 0.5) 49.57 1.27 13.80 8.51 0.14 7.35 13.78 2.66 1.37 0.25
FO-422 BCR-1 + FO-420(0.5 + 0.5) 50.73 1.70 13.34 10.73 0.16 5.21 12.62 2.90 1.50 0.30
for FO-480 BCR~1 + Fe,O,**%(0.9375 +) 51.09 2.06 12.76 18.81 0.17 3.24 6.49 3.07 1.59 0.34
Fe,O, 0.0625

*

***¥ Fe,Oy: Industries Inc. Spex Lot No. 06681

TiO;: Johnson Matthey Specpure Labo No. $52208A
# (CaO: Johnson Matthey Specpure Labo No. $2800 CaCOj, X 0.5603

(MY « THRY) RULHXHNLOEWEOhG BN T oL
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HBTR 2-o0HNORK - REFEOMER X

ZHEMT T 2 MR LK (SiKa)
Comparison of SiKe intensities measured on the
two glass discs made of the same M-sample, but
mixed in defferent ways.

Intensity Ratio

100 sec. 300 sec.
1804682

A ‘1808345 5418365 1
1805338
1808672

A’ [1807750 5425525 1.001
1809103
1799616

B ‘1806625 5414452 0.999
1808211
1809129

B’ {1806955 5427713 1.002
1811629

BB 77 AMROERES O —4
An example of coding and numbering
of a glass disc sample.

5 ARER (1969, 1971) ORIERE O H iz
EUTROFETERE L.

A7 ZAMRoERE (BEEcRVE) KEE~Y Y 7
A% T, HHENo. 2 ANnD (FISK), FREICH T =
MR VERR B 2 1ERL LT, No., stbHiL 4%, BEH, {ERE
AH, 2OMERTIEM VI LR ERB_ELL
FBATE. BIBKITR LA T AMRD, EEB74131974
HED14THY, FEOF X FusE nBKRZRL, 0 3%
ELOEILFETHD. 0IEIREOEEEZHbT5S

T, £F 5054 IG-1 2RL, 1974, 1975VFh b
001ix JG-1 ThH 5. TEED 1 ixfl{E No. T, FEZIL
WAERRIEIZ >1) 3. WITIRERFEERE, RiHHA
EHeREL, SiIHlERE e T5.
nRIABEELNO. 2> TE, KD L3 RES LT
%

001-099% T BA OEAERELH .

100-299F TR & AA ORAREAH.

300-499% Tia A & REDOAREEH .

5000l ERRWERBH L LT3,

. EhoiIc

FOBEER O T AMRIERIZ VT, BB L
LT, 220 MR LCEBREERT 5, EoBRE L
TR E RES b cHRE L TH 7 AR EIERT 5,
2 B D R B RFGERAT LT RER, RoOFIEBH B2 &
Bbh oz,

. BlLExcX3BoBERRVT L.

2. WEERYAEET, HEETERRED RV E.

3. E—REOFT AMBEELHEIERTEEDT, &

HRBT 5 AR RHcE - CTHEATESZ L.
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RO NBBE LT &
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DECEFTTIR S HAAMME (1971) BEOE - BE&EE
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BB EIT->Th L.
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ATEBE LA OEMEL, FOBEMLF MY & AEER

CBILT, BERT Ty b AT AR ERTE B b0
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ThB.
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