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Abstract: By X-ray fluorescence analysis of common silicate rocks and minerals, fused glass
disc sample (sample : flux=1 : 10) can give good result with linear calibration method as
reported by Oumor: (1976). When sample includes extraordinarily large amount of CaO up to
38.41 in weight percent, however, the above dilution always gives a value of SiO, slightly higher
than the value obtained by conventional way, and is not sufficient enough to determine SiO,
with good accuracy.

In this paper, an attempt was made to evaluate degree of homogenization of matrix
effect, using heavy absorber for quantitative analysis of SiO, in various samples with a wide ran-
ge of CaO contents. As heavy absorber, La,;O; and CeO, were examined, and it was experienced
that CeO, was very viscous and sticky in fusion and cooling processes, and found not adequate
for making homogeneous glass disc samples. In case of La,Oy, it was determined to use Li,B,0,
2.400 g+La,0, 0.600 g as flux and absorber, depending on the experimental result that SiKe
intensities as expressed in term of ¢ps/9, become uniform on three types of rock samples JG-1,
JB-1 and K77-6(Figure 3 and Table 3). Using the above recipe, SiO, content in three refrac-
tory materials of wollastonite (SiO, 45-609,, CaO 30-409,) was determined. The analytical
results showed, however, complete removal of matrix effect was not attained and yet -a slight

543.426 : 552.3/.8 : 549.2/.8 : 546.284

difference was recognized (Table 6).
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Diagram showing change of SiK« intensity

in response to varying amount of added
La,O; or CeO, Used sample is JB-1.
Relative intensity is calculated in normal-
izing observed intensity of glass disc with
no addition of heavy absorber.

1% SiKe WE O RESRM

Operating conditions for measuring SiKa intensity.

X-ray tube : Target Rh
Voltage : 50kV
Current : 35 mA
Atmosphere  : Vacuum

Element : Si

Crystal : TX-1 (InSb 111)
Detector : Proportional counter
Slit : Fine

26° : 144.55°

Counting time : 100 seconds 3 times
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DL, WTFhOBED, R SBRERIRLTR L
BB L., Lied- CEBIAICE, La.Os # W5
z izl

Wi, LaOs IIBORERMEE R 27D, BILY
Ny 5 (CaO) DEHED R 52BN La,Os0 B L E
ZCHMUIT 5 AR EERL, SiKe BEZHIE L
7o. SiO1 %720 0 1 PO XHBRE (cps) & IhikT
3L, La,05 ZIRMLTHWARWERR, CCOSEFENS
WD, PhnbDiRESEWEEZR L. LHL,
La,Os 23 0 Licsh &3, &5 i 5 icféwn,
CaO EHEDH VLD APV DY Si0, 1% Yz Y
D cps IFRFBIIFER CLEERT L O iLo e

L L, La,Os OFSMEREINT 5 e fev, BRI
HEEHEL, FIAMNROREEEE LRI,
La,OsDRMENR 25 l, Lid, Ca0 0gF
BEOLZWERE LD RWEREID 1 %Yz Y D cps B bic
SIFFRE L 2 AR RDIz. TRbb, IFIREELL
2B X 5 iz LayOs 0.600 g iEMOLMETH 7 AMRE
e+ 32 Lic Lz

4.2 La,0, OHEME

CaOEHED R % SEHORAR T La,0;nE&#E %
THEMUIN F AHREER L, La,Op ML ENT
S5 2K E & bie SiKe BEZ RIE L.

#HEHzix, CaO 2V BEFTHHEE LTIG-1 U
BIRAET (GST) RO R S p s A R O 15 R BT

BE BELBOLD L LTEETS L Si0, 72.66
%, CaO 2.18%], CaO% R LBICEETHRE L L
T JB-1 (GSJ MO LA, Ak & R Si0, 52.97%,
Ca0 9.38%) kX CaO 2ZRBICEFHTIHELLTK
77-6 GELEEERESTARES TR X ROV FEYE
HEHOITEDERE EFDbT) & LTHWTWSITWIR
A, gk L FEE, SiO, 49.54%, CaO 43.37%] D 3 &
FEHWz. Zhbid, 62 L$H1000-1050°C ¢ # 2
RIREE, BERAIAY Ty — 2 — P THAEL, HD

2% La,O; FMBOMER L 5 SiKa BB
Change of SiK« intensity in response to

gradual increase of added heavy absorber
La,O;.

Weight (g) Ratio

No.| Sample Li,B,0, 12,0, | JG-1 JB-1 K77-6

0.300 3.000 O 1.0000 1.0000 1.0000
” 2.900 0.100 0.8907 0.9197 0.9160
2.800 0.200 0.8239 0.8488 0.8462
2.700  0.300 0.7622 0.7869 0.7849
2.600 0.400 0.7098 0.7347 0.7297
2.500 0.500 0.6681 0.6908 0.6724
” 2.400 0.600 0.6273 0.6497 0.6295
2
2
2
2

.300 0.700 0.5927 0.6130 0.5943
.200  0.800 0.5611 0.5833 0.5632
.100  0.900 0.5333 0.5524 0.5333
.000  1.000 0.5067 0.5273 0.5077
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Si02% Ca0%
e JG-) 72.66 2,18
o JB-I 52.97 9.38
O K77-6 4954 43.37
— 1 i 1 1 1 h 1 1] 1 L
0O Ol 02 03 04 05 06 07 08 09 10

Laz203 & fn & (g)

#H2R La,Oy BB OMEC &k % SiKe ME KO
E{t CaO gHRORZZHEHZOVT
Diagram showing change of SiK« intensity
in three types of samples which contain
small, moderate and large amounts of
CaO, respectively.
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Diagram showing change of SiKa (cps) per
194 8iO,, in response to varying amount of
added La,O,. Three types of samples are
used.

SHBTEUBRBLEZLOER W,

Zh b0k, xR La,O:2 ML TH T A
AREER L, ¥R~ F2ERELTYS ZAHR
IR % & &, La,0;0.500 g PLEFRIML 72 & D i35
L, Hicl.000gmz =BE AR THEY
Lr0T, BEALSHRPL5%, Aud %) THERY,
LB EEI LR MBO T T AHRE Ue. &,
La,05 1.200 g DL EFRIN L7c3ai3, sRElORES 7 +
SFTHoDT, ¥ AMAREER AP

4.3 MRS

ZDXH5 R LTERLEF S 2AMRIZ>WT SiKa 3§
EZHE L. LaOs BRIMLEVWGE T 20D SiKa
REICKY 5, La,050.100 g2 51.000 g #HM L7c
S AERD FNFRD SiKe BEH Kb (8B 2%).
F72, LaOs AR LB L L 0REBEREE 2
HlizRr L, Zhit, CaOZHED RS 3BHOHB
& LEMEAEMT 5 e fevy, SiKe BEMETT S
LERLTWS. LAL, ZOETHRIIERE Ty
s WFTBL RHERIRD OB,

#3%R LaO; ifmBOMEI X5 S0, 1 %Y
Y 0 SiKa @ cps DE4L
Change of SiKa« (cps) per 1% SiO, in
response to gradual increase of added
heavy absorber La,Os.

Weight (g) Si0; 1% %7z Y @ cps
No. |Sample Li,B,O; La,O; | JG-1  JB-1 K77-6
0] 0.300 3.000 © 228.6 220.8 229.4
1 ” 2.900 0.100 | 203.6 203.1 210.1
2 ” 2.800 0.200 | 188.3 187.4 194.1
3 ” 2.700 0.300 |174.2 173.8 180.1
4 ” 2.600 0.400 | 162.2 162.2 167.4
5 ” 2.500 0.500 | 152.7 152.5 154.2
6 ” 2.400 0.600 | 143.4 143.5 144 .4
7 ” 2.300 0.700 | 135.5 135.4 136.3
8 ” 2,200 0.800 | 128.2 128.8 129.2
9 ” 2.100 0.900 | 121.9 122.0 122.3
10 ” 2.000 1.000 | 115.8 116.4 116.5
Wiz, 3TEROREHCFE OLaO; ZHM LIz bDIT

OWTHER L. ZhboRBhE, SiOnEFRARL
57, FWIELZEED SiKe BEZHETE RV, £
T 3EEOREHZOWT, FhER SiO 1 %%k
D cps HELTHETIZ Lic L. EBIRCET X
91z, LaOsBiRMULAEWEAD 1 %Y%) O cps id,
JB-1 & K77-6 CIIRERENRD BN, La,0; DWMNE
PRI B BV, FOERMEE D, La,0; 0.600-1.000
gIRMLEAE, TOEIBD TREW(EIR). ¥
b, La,0s #HMULBRWEED Si0, 1% Bz h D
cps ik, JB-1%220.8, K77-6 1% 229. 4T 2 D3 8.6,
HR TR 3.9%ThH B, La,0;0.600 g TIRMLE
LE, FhENI4B8.5L144.4L 720, FERHETHO.6
% LHEES. L L, La051.000 g &iFMLHET
SH0A4%DERD Y, REICEZDETEEO ok,
PLEDO#ERE D, CaO %30-50%Eteikf D Si0 %
EETHHE, LaOs #HAE 1.000 g &% THEMR
EROBERIE RN LRS-

5. Si0, EEORH

5.1 Sirsts

SfrEkhzi, BT ERBORPPLOITWK A 3HE
(K 77-6, K 77-10% (R K 77-11) @A TR, Bl
2Hbhzix GSI Rt 5 2 (JG-1 ROIB-1) 2 A,
b DORBO XS OMESTREE 4 RITRT.
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Chemical composition of rock standard samples and Kinkoren samples.

Chemical composition of rock standard samples

No. sample SiO, TiO, AlL,O; Fe,O3 FeO MnO MgO CaO Na,O K,O0 P,O; H,O0+ CO, Total(%)
FO-001 JG-1* 72.28 0.27 14.23 0.38 1.64 0.06, 0.73 2.17 3.38 3.96 0.09, 0.60, 0.07, 99.87,
FO-002 JB-1* 52,18 1.34 14.53 2.31 6.02 0.15 7.74 9.24 2.80 1.42 0.26 1.94 0.19 100.12
Chemical composition of Kinkoren samples

No. sample  SiO, TiO, ALO,; Fe,O, (total) MnO MgO CaO Na,0 K,O0 P,0; Igloss Total(%)

FO-906 K77- 6%* 43.87 0.14 2.24 1.92
FO-910 K77-10*%* 54,18 0.20 2.63 2.75
FO-911 K77-11*%*% 49.64 0.11 2.06 2.10

0.32 1.09 38.41 0.10 0.04 0.10 11.40 99.63
0.40 1.34

2.92 0.93

32.50 0.13 0.06 0.11 5.44 99.74
36.98 0.15 0.18 0.03 4.60 99.70

* ZHRIE(1978)
** OME KERF(1981)

EOER BARERBRCETERBOLERR (BN EEE KL & OREE)
Chemical composition of rock standard samples and Kinkoren samples. Recalculated values on igni-

tion free basis.

Chemical composition of rock standard samples. Recalculated values on ignition free basis.

total
No. sample SiO, TiO, ALO; Fe,O4

MnO MgO CaO

N2,0 K, 0 PO, Total(%)

IFO-001 JG-1 72.66 0.27 14.31 2.18
IFO-002 JB-1 52.97 1.36 14.75 9.10

0.06 0.73 2.18 3.40 3.98 0.10 99.87
0.15 7.86 9.38 2.84 1.44 0.26

100.11

Chemical composition of Kinkoren samples. Recalculated values on ignition free basis.

No. sample SiO, TiO, Al Oy  Fe,Of

MnO MgO CaO Na,0O K,O P,0; Total(%)

IFO-906 X77-6 49.54 0.16 2.53 2.17
IFO-910 K77-10 57.31 0.21 2.78 2.91
IFO-911 K77-11 52.04 0.12 2.16 2.20

0.36 1.23  43.37 0.11 0.05 0.11  99.63
0.42 1.42  34.37 0.14 0.06 0.12  99.74
3.06 0.97 38.77 0.16 0.19 0.03 99.70

BEo6R T

g & R

Comparison of analytical results of SiO,, Numeral in parenthesis indicates deviation from the value by

wet chemical analysis.

XRF (Si0;%) Wet chemical (%)
Sample
+La,0,0g +La,0, 0.600 g i 8i0, CaO
JwKE K77-10 55.15(+0.97) 54.39(+0.21) 54.18 32.50
»  K77-11 51.01(41.37) 50.39(+0.75) 49.64 36.98
» K77-6 45.35(+1.48) 44.64(+0.77) 43.87 38.41

) NORFIACESHTHEL DEERDT.

5B, H oL 1000-1050 CTH 2 BeENAE,
BRKIAYD T — 2 —R TR LR B 2 AW TH S
ZHREERT 5. S, ETERBILE5A, &

FREEAR L TR0 X ) il L7kt e e,

I ODREE BV, BEOF T AHKGRE0.300g
iz LiB,O; 3.000 g% fn 2 CREAE L CIERD & Lay0,
0. 600 g AN 7 2 FIAK (0364 0.300 g iz Li,B,0, 2.400 g
RO LayO, 0.600 g #¥RAIL, ML CIERD) o 2783
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5.2 FERER

5. 1R L 7-@H O H 5 2 IR O Lay0; 0.600 g 7
MF T 2ERDO FHERIZOWT, &1 EROREEMET
X o T SiKa BEE % RIE L.

ZhbDREELZHv, GST B e JERE L L, i
TERPIFD Si0, %&RdI. ZOMEIR, FEI4RP L
EIREBLLECHAVWEREEZHBFIALT, F4K
DF—EALARDHEBBERSEELL LB AD
Si0, B EFHE L (6 K).

FEORITTT Lo, La,Oy ZIMLAWEEDON S
AR EFCCHE LcE, Ca0 #E£RBIcHT K77-
6, K 77-10% 0 K 77-111F, Wh b3S EIC
1-2%BWEZRTH, LaOf e s 2 ke v
W LIeRmE, bESTECGESE, TOEDORE
BPRIGICHEDZZ LN TE

1L, BHED 2FEED La,0;0.600 g MUY
7 AME T, CaONEEELRELICHRL I LIXTE RN
ofe. ZOMHEENL, BI3IMPLS1B L5, La0s i
MBEZEIEL LERARIHEBENRNZ LTS
hs.

6. ¥ & &

Ca0 2 Z B EHLEGHRPDSIOLBRET 254,
BED X 51z LiB,O, D& CRME LI REERE O HF =
MAHEEHCTHET 3 &, {CESECHSR1-2% &
WEZRT.

208 0.300 g, Li,B,0, 2.400 g, La,0; 0. 600 g DALF5

TR LT AHRERAWS &, La0; 22U
BT 7 AHRERWIEEE X Y bEESTEIGEWE
EHRLZLNTER. LHL, SEHOERTIE, $ER
Ca0(30-40%) @ SiO, (45-60%) BRI KFTHE L2
VB ECIREREL P o 72
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