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Preparation of Glass Disc Sample of Rock for Light Element
Analysis by X-ray Spectrometry

By
Hitoshi HaTTORI

Abstract
Various sample preparation has been reviewed and summarized in Fig. 1. Through
careful examination of various recipes proposed by WeLDAY et al. (1964), Roske et al. (1963),
Kobama et al. (1967), and Norrisu and HurroN (1964), the present author found one of
the easiest ways, by which no steps of quenching, crushing fused glass beads and pressing or re-
heating in a graphite mould are necessary.
Preparation of a glass disc is made by a method as shown in F5 in Fig. 1, and as follows:
1. Weigh 0.300 g rock powder and 3.000 g anhydrous Li,B,0O, as flux.
2. Mixing rock powder with flux is sufficient in an appropriate glass bottle, if the bottle is
shaked several times by hand.
3. Transfer the mixture into a newly designed vessel (Au 5%, Pt 959%, see Fig. 3, 3-P) serving
both as a crucible and as a mould.
Fuse in an electric furnace or on a Meker burner about 10 minutes.

5. Bubbles, inevitably appear along with effervescence on fusion, are discharged on further

heating, if the vessel is inclined and rotated on a Meker burner for a few minutes.

6. Place the vessel on a porcelain triangle, keeping a glass surface flat, and cool naturally in
a room condition.

7. In 5 minutes the vessel and hardened glass are cooled to room temperature. Set the vessel
upside down, then a glass disc is detached in a good order.

Personal deviation by this recipe has been examined by 6 persons, one (Person A) is very
skillful with plenty of experiments, and the others (Persons B~ F) had no experience in making
glass discs before this trial. Each person made 10 glass discs on two standard samples (5 each of
JG-1 and JB-1). The results are shown in Table 2 and Fig. 7. Gradual decrease in X-ray inten~
sity of any element is in good agreement with increased numbers of sample preparation con-
cessively using one vessel, from Person A to B, and B to C. ... The decrease is caused by a
slightly concaved surface of a glass disc, that is, the mirror-flat bottom of the vessel is not
maintained on frequent fusion. A plunger (Fig. 3-P) to fit the prototype of the vessel, is used
within every 40 sample preparation, for keeping the bottom mirror-flat, which has been
thickened from 0.6 mm to 1.0 mm and brought an improvement.

The sample preparation described here does not require manipulative skill without
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introducing the risk of contamination, and is not time consuming.
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VARIOUS SAMPLE PREPARATION
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Fig. 1 Tree showing various recipes for silicate analysis of rock and mineral.
References: P1—LEAKE et al. (1969 ,1970)
F1—WELDAY et al. (1964)
F2—RosE et al. (1963)
F3—Kopama et al. (1967)
F4—Norrisn & Hurron (1964)

F5—Present study
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Fig. 2 Drawing for a transparent plastic lid to fit on mortar.
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Fig. 3 Drawing for an Au-Pt crucible-mould.
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Fig. 5 Drawing for a graphite container into which an Au-Pt
crucible-mould (Fig. 3, 3-P) is placed. It is composed of
three partsia plunger, a ring with a small hole for mea-
suring temperature by a thin-wire thermocouple, and a
dish.
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TEBLTRNER, UL, EECERATE TIIE
KOBTEBY F7 MENEDO LD LR, TAYIE
$&E o Alfa Inorganic #flp LiB,O; 1c#i~R2% L, 7
Fv 77 A ORRIZR L (SieAl-Fe.Ca K iz ¥
AL ), LEDRELOT ., BHFREESFIED
BT A ESFo HO 2F5ATH30T, b
EAUDIMBMLTZoRREAEECHL TR bREE D
B, FOBOBBEEI YRS LERKTHWICTDH
ET B, EARREICE 57 LpBO FLTT T v 7
ALLTESTHD L, INEOBELERKICOAMZAIK
KBTS, COLHICEBLERABTL S 5, 204
PLEmBE RS TrolmT s e, RELEVEOS>TD
b, AMOEFEDT, ENSLEORML HIZKS Ca
BECES), EEMAO LiLBOr 3E Lo v oiddtd
OB D X 5, Alfa Inorganic il 75 v 7 ALtk
BRD T ORI OBMERR I X 2B E &+ 75 &,
ZDECORESITELDTHS, LLKREBOHS D
BERZEHRIFEV2T b 513 F OERREEZE IS
577,

5.4 IN#EE &K UAREE

IHHOERMILEFE LD RERLE TSy 7 ZOWE
KRPEEETHZ LIE B,

75y 7 Rz LiBO; oAaEBV5LE, MG
X, BLAPHEBNECOTI VY EERIE LN S5 (1, 000
~1,100°0), H®d 3 ViEamThER VY bRGHE

#2) WeLpay (&> (1964) X LigBsOg Dighiz Na,B.Or Liast
LT3,

B#3) FTIVITFAMRIRS aTONIAEK EfE D, SiO2-TiO2-
Al O3 FesO3-CaO-KoO oW THErF =y 7 LS,
CTCRF-F DBRIELEZ T2\

BEDLDTHETh B, LPLTEDN -1 H T AEK
132070 D BEELC, D& OFEBICLRECEN D Z Lidis
N,

Li,CO, 2z 5L, FFAOFEMET UKL T
NEOT, WOBVH LA EAEFBRREIEL kv
TheE, BRBLREPEEFEPIIR b, Zhichn
ZTHAE S T AP OUEINEELLTVOT
BB, LMo TREFEEIZER LD, 5 CIREA
HEREL D LIZbL 5,

55 & &

75y ADETHEAIZ L 51T, REF Li,C0 25
MU 7RG L 2 570, LibBOr 0B &AL ET
b EEREORBDIEE LT oD TH D, 0D
X 1SRRG S LT, FSEORKE & U CnEEEH
LBAHIEEYE 2 R TR bV, &bz Alfa Inor-
ganic & [EEHHRE L ORMYEFREOE DML
TRIPRERBE,

KFE, KROGHAD WM bF 4
U7idibn’, SBCBEmn L Vw2 3 ETH 7 AMIK
BRIER > TABRALT 200 Th B, LEBoT,
FOHLMEICIE )R T VCEERIE S EE o v e D I
i, BERRREE BB L TR LBBETH
55, .

KEDLH 1 DOERL, HRETHAH, BLER~
TEBRITEEMERE, X OHMRBECREE Y
5 AR EERT 22 e BE—BETH - Te0T, KF
R OEER T END 5 o, L L—ikic, &
AREOEAZ ERFRAKIFERL TV E0THS, T
» = &% Dusrovo (1964, Jenkins, 1967 (2B fH) 255~ L
75 Li: SiQETRENCERTCEE2 bah i
v, Iz X B L, Si0r-ALOLi,O FO=ZAK ETH T
AJERRFTRE I AR 1L, SiO-Li,O RICR » T H 5%
L, Si0,/Li,O F3%80/20~55/45Th %5, LaL., EH

CDEBR LR T, HSE Lk 5 iR T

&, LiO, iz L iofll, 37cbb, 45/55~4/96 DA
NTEBICH T AHRPTET 3,

5.6 WHFBOSLREMIZONWT

75y 7 ARBATBENC. 50 UERBHREE
OEBFEZERL, g losfree ORBICk -TBR
IRRB EBET 20, HAVIRETREETEL, K
CHEB L CHLRERHEL, ZOREREYSRET 7T
v 7 ZDEBEEERT, REOMAEETREIR LRGSR
P B,

Z0X O EEEENELTBRENL HEBEOKR
INEER SN BOVRE L O PRAVCTRETS&Z L
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HEXRAMBC L EFToEBREEEAO X 7 2 RABAME RE )

Th b, HEBEN2%L bR OFTEEOHHENTS
B0 0, ZOREOREORHMLEITSNE TR,

6. BER

6.1 ZEAM O ER

REBIERRD 7z OIBHERY} (Standard sample) & L
T, EEACST — 2 RERREL, BETE 4
R AEORFEEN TV B W-1, G2, GSP-1, AGV
-1,BCR-1,DTS-1 35 X O* PCC-1 %42 U 7= (FLANAGEN,
1969; FrescuEr, 1969), Z W BIZMX CEE+D7E T —
FPHEShTeRWITRE, JG-1 8X W JB-1 &7
Rl (FEEiE2, 1969),

i, PLE9 o OFHERE 0@ T, B Lo oAE
& B OB LS L THIA, TRICL - T,
BEAERENERCERVIEEORFIERLEOTRE
BERICEB LD o7z,

6.2 FEFMHOXIAREDZE

BRXBOEB IR A5 o #E Philips #fl+3 4—
MBI PW 1220 ©, Cr $ERBXHRELER L, &5
NSRS OBEREEITI S o, [HREEERE PW
1227 ZHER L),

X0 5 TiE, EHNEREREE LLLE
THORHEIEOND X H TR LIFEE - Bk
EnFEMEE L GB1R), $EBOZTEEEHEID B
7w EHEDEI M L F = v 7 Lz,

e [ Bz oV TENERS 20K 5 AR EE
Y, EE1ADOLOEFHS 2 ORED L O XIRRE DL
BhEFENT, BT AMBRREBIS Lich - & HBERET L
DERYL, i, ERECADECEELEXSTV

#4) FTTRILCADATS Lo, Sl PE oSz &b
W TKRE(JenkNs 1E723, 1967), @BT VI =7 A0 AlKe ##
BPEDEME TR LM, PE 2AVcEAOREaY Fa—
NOBEHEZRNTEZ 5,

BB l 20 l cps l it %
19°C 145°17 | 36,660 | 19CD L & D E— s B
19°C 145°12 36,430 20°C ”
19°c 145°03 | 34,300 | 22°C ”

Cr SHEBXHE, 40 kV, 10 mA HELHETT, 19COL &
DE— J B 20=145°17 5322°CI LR+ 5 L 145°03cB > TL
E5, bLIDSCOREEEEBRL T, T=F A -5k 20=
145°17DF %y PLTRL E, 20=0. UEFFALTLE-T
BDT, XEMEL 36,660 cps 225 34,300 cps ~ 2,360 cps
BEFTazLicind, ZhEBMHENRECET L 6.5%ICbETS
ETFTThs, BRI TERDLLTY, 6~7%DETEELRT LiT
%0

LU 1CL B WOIREE R 51, MWEE{E 230 cps @
ETFT, 3COEHBELY IFPSWETFETH 3.

PAEOERED S H T, AlKe SOTREEEEE | %L HER
TBHicid, SHEREL ICURE2y br—+5Z
FETHS 5,

Table 1 Operating conditions of the X-ray spec-
trometer (Philips PW 1220) equipped
with a Cr-target X-ray tube.

Target Countin;
. ovt . g
Oxide  [LingfyRalysing Excitationicy i maor ime
rysta kV mA (seconds)
SiO, Ka| PE 50 36 480 100
TiO, Ka| LiF 60 32 160 10
%12013 F Ka| PE |50 36 480 100
otal Ie :
as Fe,O, Ka| LiF 50 20 160 10
CaO Ka| LiF 40 20 480 10
K,0 Ka| LiF 50 36 480 10

Intensity measurement was made with the gas-flow counter in a
vacuum state.

(BHEEIEVOT) AlKa & SiKa HLiC2WTED
BROEEEZ R LIONE R TH B,

BEEHOBENEI 2 20K CEEERIZEATH
SONEOEFETHS FEIXBR).

Si0, iz oW TH B L, {LEESHE 72.41% (JG-1) iz
HWHUT, SiKa BIRE DR AIEIE 5,560 cps, £/ME 5,500
cps Td - T, WH D7 60cps (IAEMEAZEES L LTFRb
T 1.1% (XHRHEE) Th5 (I REES) T130.44),
ZhEDEREIZ OV TRERNOEFRE R A L 5
&, Si0,724Y% L71.4% iz phT, HRHMEL LT
1.0% (BE) OBEIEOOLND,

ALO; B4, 2k 21F ALO, 14.21% (JG-D iz L
T, AlKa BOBRIRE L 746 cps, B/MEI 739 cps ©
FEHRZE130.451272 5, LTe - TEEITIZ14.2% &
14.0%< BVDBENITHEA L LS,

05 20h T AMROBOERER SiO, 70%
B8 C 1%, ALO; TiX 14 %AHE T 0.2 %FREE RiATe s
Eib D,

IERTH BN, BARERIC A4 — (1 :1) &
ZTERLESR vy FOXBREOEHREFT<E K
WONBE TR LT, BRILIZY V7 LV TRXABRER
FRBIIZIER AL TRE ETT 52, RERIZIE
EEBRBERICE B, ZNICBRZ LHREORS, BR
COBREVIEDPY D, REEATYERALND,

6.3 BARZEDFZ b

I aDEAEERIBELT, 5 NOKREREICLZH
T AMBIER BT\, BEROWMAME LTz, FAR
JG-1 BX W ]IB-1 %5 a¢2, AF10a/ER L. &

ws) nmE=—Td
¥6) R =D

SH

"
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<ps
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3000

Glass Disc

Pressed Powder

40

50

60

70

wt %%

10000

o

Al,O,

+ Glass Disc

+ Pressed Powder

5 10 15 wt %

Fig. 6 Calibration curves for SiO; and Al,O;. Each ordinate on the left is shown in cps (larger dot) measured on glass disc samples,
and on the right measured on pressed rock powder samples from the same specimens (smaller dot). Dilution factor is 2 for
pressed powder method, and 11 for fused sample, respectively. Operating conditions are exactly the same to each recipe.
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Fig. 7 Calibration curves for TiO, and CaO showing personal deviation and range of 5 glass disc samples made by 6 persons
(A, B, G, D, E, and F), and also showing a decreasing trend of X-ray intensity.
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MEREFTAR F2%E %35

B0 1 A ORBFBIC KT BRRET, 132 A SEHIZ
10=2ERR LT3, EFEEDTE6 A {(KY IERIE
A, B, G, D, EBIUFLEEEDT3) oL
7eH T 2ABRiz2OVT, CaKa b TiKa #0 XGERE O
AR EFE 2R EFE TRIWR Uiz, BB, AREE,
BiX7 A MEERCL B DT, FRENI 2T
LT3, AZERER LS CHE L AnE 501
HLUT, BiBRik#EL V25, ADIERLY S
AMBRORBEOEBEI NS VORISR TH BN,
BBRECOLEDO LI CEBEOIE VAL VB,

BAZ L CEBRBICENEENFIBERLLT, 75y
7 23.000 g 3 L UEFBHREEL0. 300 8 #FFET BEED
RENBEZDOND, BT L NBEOASARERER L
BT AEARBREIIEVOTHSS, UEnkoicE
22L, FIAMRI aZ LohicBELERLEREIL
TEEBMRBEZ Db 00 b O REEMER, 38 A SR
BizirbhvX s icBbhs,

ZOXSRBEANREERDZLET, APBFETHX
853D H 7 AHROXIREL BRI L TAHB L,
BAMRERE 2T, EHEIBPRUEROBERERLT
W3 (BE2RBIVETH),

BITER LTS AMRIE EXBRENMET LTS
FEE LT, MEBOTEEREDRT, EbdThT
PREALMEZAEL, ZODXEER» D OIEHRE
K holeZ b B3EZBRS,

EI@EABRRY EVOHSE» LB L, FOERE
DEOEXBREIERIC, COLSEBIRILDAADL
%, EHLIRED LS REDIFGIE T, TREBRMAED
BOeAbvad, BZHL baRERBRMIZNTL S
L, 1EAOBRENEARY EREELVERACES X
Sl dbo ks ns,

IHIF LT, AR OMAEICER T 212l
BT B, Leh - T, —EERORE M 2%

Table 2 Average count rates(cps) of CaKa and
TiKa measured on 5 glass discs made
by 6 persons (A, B, C, D, E and F)

A B G D E ¥

JG-11 9,380 9,350 9,170| 9,230 9,150 9,180

CaK
A JB-1 38, 630138, 090137, 770/37, 480)37, 43037, 300

(120)| (480)| (560)| (250)| (110)| (370)

JG-1] 1,585 1,578 1,534] 1,558| 1,557| 1,558

-
iKa 7,310 7,150 7,130| 7,080| 7,130| 7,030
( 15)| (120)] (110){ ( 48)| ( 20)| ( 75)

( ) indicates standard deviation.

JB-1

EReh, LL2iF0aT L bvie, BERETROME
EREBICBEL TR -2Y, HAVRAROERICAE
T2EE L VR DN BTINERSH S5,

P EoEBRERCESE, ASRBOBEREINET
D 0.6 mm » 5 1.0 mm KELRETIIERZLPL
72V, S HLIEASREAMEROFRREEH EHAVTEBEL
7Y LT3, BIETIE, AeFRL0b0IERYT %
EHEB/NMNay fu—L LT3,

1. BRERCLZSEOHNS ZEBRIEREDE &

(AEZOEE)

250 2 w ¥ = PUTF IC i L 7o 5 misRatisl0. 300 g &
Alfa Inorganic #1#4E7k Li,B,O,3.000 g + %, HE
HoAERMR (FE20mlPlE) ofFicAh, E2LHT
PHOEL FTHR-TRAT 5. 2hE2EEAR (A49%
%, &5%PHIEBNVYREHER) F~BL, TOEE
1, 000°COERIF~10FEAN D%, B 5\ ik Meker
—F—LET7 ~8 QML THERIT 5., BEEFHN~AN
TEATYL, WY T A IYanE L 50T, Meker
RNeF—LiZBL, B& v/ TEEFRO LEERD
~DEWAT, 2~ 35MAREERL TS L34EL
REPEVHE S,

PLEOBEZK 2720, WY 5 AOREHE 5L
SEHiZiR A X T, BEEZOEEHMCHE=ABIC
OXTH®T 5, SAMTRBEECETTE0T, 55
FIEREE, T0EEHN T ARRIENTET T 5,

HGALROIERIZZ DI S IZ LA LB EZET S
TR, BEPLERETSUATET LTLE
ZIC, ExORBFAMNEOREK EIR) 215
—ER TV,

Bz, BEBRREZED 23 05E (P1) 2R
%L, WET 234121%, Pressed Glass Powder Sample
2D (FIRBXUF2), BLUY Glass Disc /5%
FET3@Y (F3, F4RBXUVF5) Kaibhd,
INOEFED S BT, EEOBRELIHE (F5) 2
Lo bFEODECZ EBDNRDEITHAL D,

& =)

1. MBGHEERE LD THEMTH 5,

2. BHLT /=y /REEORBEEELLCOT,
HTLRBLEVTERTE 5,

3. FEKIORL, LpbHERLoT, EEH Q08
D) THEELND, FZRICBEL TR, 120
H 5 2 ARIERREEEIT & HIcEHE T %,

4. FERRIZERLCL DL, BHURRELAIFT A

¥
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HRXBAMBL L B0 ToEREEEN O &7 2 ARABFEME (R ()

Table 3 Data on precision of both sample pre-
paration (by Person A) and measure-
ment. A
Oxide gbss Count d Statistics
1SC
1 556,550 2,630 _
% =553, 920
2 |553,3200 600
. s = 2,460
SiO, 3 |555,360| 1,440
4 |554,300 380 °T O
’ X 42 5 =553,920+4, 920
5 (550,070 3,850
1 | 73,930 430 _
o | 74,260 100 300
’ s= 335
ALO, | 3 | 74,570, 210
c= 0.45
4| 14,800 440 X 4925 =74, 3601670
5 | 74,930 130 o
1 | 15,940 90| _ 5. 850
x =15,
2 | 16,020 170
. s = 130
TiO, 3 1157100 140 0.82
4 | 15,7700 80 _ )
X 425 =15,850--260
5 | 15,810 40
1 | 78,100 2,360 _ 75,740
X =75,
2 | 74,100| 1,640
Total s = 1 720
Feas | 3 | 77,000 1,260 _
O e 7500 1,210 ‘lzs'757wis4%
X =19 s
5 | 75,000 740
1 |94,080 250 < s a0
2 | 941400 310 550
CaO 3 |93,930 100 =
c= 0.35
£ 1953400 490 ¢ s —93,830+660
X ==
5 | 93,640 190 ’
1 |382,480| 5,660 _ 276, 820
X =
2 1376340 480  _ 3’700
K,O 3 |377,750, 930
c= 0.98
4 |374,920] 1,900 %495 =376, 820
X =
5 1372,630] 4, 190 ’

Sample : JG-1 (F 001)

X-ray intensities are the average of two measurements on each
glass disc. (Operating conditions; see Table 1)

d : Deviation from X (average)

s : Standard deviation
100 s
X

¢ : Relative deviation or the coefficient of variation =

FEOBFRMEIE—ERL 25, Lo THEAMEEDE
LNEEBRTEDLDICS,

BT EEOV—F S TE, SiO2-Ale03:K20 HB LU CaO-
FeaO03-TiOz A0 2 O3 ARE (Reference Sample) &
MEL—EFBOREREFATZ0T, £6, TRIRTLHR
BHFRL )OI DERDNEL o T B,

Table 4 Comparison of X-ray and chemical ana-

lyses of G—2 and BCR-1.

G-2 BCR-1

Oxide

X-ray | Chemical X-ray | Chemical
SiO, 69.0 69.19 54.70 54.48
TiO, .50 .53 2.22 2.23
Al,O4 15.10 15.34 13.9 13.65
Fe,Oy* 2.60 2.76 13.4 13.50
CaO 1.95 1.98 7.00 6.95
K,0 4.55 4.51 1.70 1.68

X-ray determinations are the average of two measurements on 5
glass discs made by Person A. * Total Fe as FezOs
Chemical data are average values by FLANAGEN (1969).

5. BREF2HTOOHEGE 3 RBLUHELRBIR)
BEZICHREREDP OHEA LN S,

& &)

1. A&RBEHOVHEEMMEDOhTNE I 72 5 2
Y, ZopVEBEOTENRTERTV, REFAR40E
TLICERERELLY, FRECELT2LERD B,

2. BEFBREBORLD, 0.3008 Rt E 1.0mg DA —
F—CERICEEERIEE O\, HEics i b HE
BERTH B, EFTFNANHOLHRELER TE
7T, DHHEE (Accuracy) &<V, SHWEOEL
BeriZ o E LB cERY,

3. FI AMBRIIEFERER T ERARCERE T
L bV T ARER LRV TREFETES, Ll
B BT, FooviEERreshbdl, 0¥
DERBVIT, Telzdi, bV F7xkTs, XK
BERETERTTSL 213,

8. FRICESNIGRE

CZRBRELET T AMROR B A M %L, SiO,.
TiO,.ALO;eTotal Fe-CaO B XU KO 2 % F 2
MTRbHThE, BEERLAITL TV 5, ZEOR
2R I - ERETESDOT, BEMTE V5 H
FtoicgEE ozt vz ks,

WKz X 5 Pressed Rock Powder Sample % [Fliiz
ERL L TR WX, NaeMg I E0lETHED, FMER
FOEELHREILEA D,

SHBEBTRT O AVHEL, BIRERORE Y
MESEZZLTHALH, FMEBHEBICO VT H B
L, B, BRREOEDREEFEDS Al 533 Rh
MBBXHRE G kW) 2F 27 v —hlEE 0B
B (e R 7 ry), b5CREEEOR VIR
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wERREHRAR F2k %3 %)

i (RAP 2 LMD) U3 LB SN TS, L
2o TRBFIME D SAB B Shiidn by, 120
% 779 7R, LACEECERFRRAELHARL L
bHz L, e, ARFERED T, LVEETIIRH
WEFRL, BEHLALRPTVEABREZR/NRICL
WenBdT L, ROBEL LT, BEHE, Tbb,
RERPLHRALL o F 1EPOLE LogER (No-
minal concentration) |z-oWC, BEBIC L ALEHE
BT 52 (b ziE, Bamp |32, 1967; Norrisu
1E5 1969),

B3k, Dbo X s nikBAmshhE, SWECER
BFidbo &5 THA5,
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3.

Plate 9

1. (Fig. 2-P)
Agate mortar and its lid.

(Fig. 3-P)

Au-Pt crucible-mould “and
its plunger for restoring to
the original form with mi-
rror-flat bottom.

(Fig. 4A-P)

Hot-press machine (height;
90 cm),composed of a han-
dle to press down with, a
drum-shaped electric fur-
nace(diameter; 30 cm),and
a display panel to control
furnace temperature throue
gh a thermocouple circuit.



Bull. Geol. Surv. Japan, Vol. 22 Plate 10

(Fig. 4B-P)
Inside view of a hot-press.
A graphite container is seen
on the bottom of the hot-
press with a thin-wire the-
rmocouple.

2. (Fig. 5-P)
General view of a graphite
container. Left is a set of
three parts, and right three
are each of those parts.

|
|
|
|
|
i
|
|
|
|

3. (Fig. 8-P)
Example of glass discs (dia-
meter; 31.5 mm).






