WERHERE Y 2 —HEERE  No. 687 (2019)

MY VA, BT I ERNRE L2E0E X R

A 7 B AKT

X-ray fluorescence analysis for high-SiO; and high-Al,Os rocks.
by Tetsuichi Takagi and Kumiko Miyakoshi

1. ICBIT

HI A, AV VEDOFRE U CHERER - DI, RIS SiO, (V) 2 80wt%%
Mz s RS, v ) A EERBOMINCHE > THEPHMAKRE LN TS, 2070, H
£ - W EIROFHIICIZ > U h DIEMERERAN B EE CH 2, —J7, M. X4 4. K
VioJEkle LCEER ALY VEASRS ) Ak, —MRICALOs (TAIF) 28 20wt.% % 2 5
M ERD, TAVIFEEENEVIEETMKER R, 2, PEBOF 2 v efkpr 8l o& G
DFEAL 7%, ZDD, hA ) VEECH I AOFHIICIZT VI FE X Otho&EITEDIE
7 ERMNTVEETH 5,

T X BREIC X o TN OB OERDIT 21T 5 i, (CkOMEFIERA £ v X —HIER
b 2EAE SR 2 F W CER L 72 Eft (9l 21X, Morita et al., 2016) T3 AKEIPH %+ 12 A
N=TET, IMFICK 20Tl L b XD 2157 b o7, EMEOMEZEFEYE L L THL
IR BB, M ) AR T I F IS TRl AR Tt E g 2o obralEMER
ric, BERIC X BT A VMK~ DERNNE R L OREZE L2 e 083H 5, %
ZC. AERCTIE, WEFAERAG v 2 —HIERLAEERRICM A THARE 7 3 v 7 2 e
FATT 2GR E s L O 7 UV NVEEMEGEEZHERAL, SV amemT eI FaEN
RELE-MEREERL-DT, 2OEZIET 5,
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x 1 H4OE X BT ORE S

HHE & NEW

RE Y 7 2 ZSX Primus I+ BRESER, A=y v 7T (%
BB Rh & ER Rl BT IR

B/ - EF 50 kV, 50 mA SlE < E U4t

HElE B2E, kAR

E2y S 4 T IEL £ 20 mm

SHTERH H7AE—=F (%3 cm) v— P4 v 75 —IT, 1150°C TRl
Rl Merck Spectromelt A10 BALY 7 v Lz B & LCa
EE =L | 1:10 (&)
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3.1, FHSHEO B
B> ) A ERBEHRO (RIS S L 7 BB oLk (S 13362 03B Y <5 3.

x2 Y Aa RIREGUR o LR

Ak LYK Nol | WWfANo2 | WA No3 | EMERKE JCh-1 JG-2 JG-1a
A4 vF W FAHA Lasca 2
AFTT CSJ csJ CSJ Santa Rosa £k GSJ GSJ GSJ
i P HS-10 HS-11 HS-12 HS-1 HS-4 HS-8 HS-9
Si0, >99.99 97.78 96.71 >99.99 97.81 76.83 72.30
TiO» 0.000 0.022 0.565 0.000 0.0316 0.044 0.25
ALO;3 0.000 1.070 1.310 0.002 0.734 12.470 14.30
Fe:Ost 0.001 0.053 0.102 0.000 0.356 0.97 2.00
MnO 0.000 0.002 0.002 0.000 0.0173 0.016 0.057
MgO 0.000 0.023 0.005 0.000 0.0754 0.037 0.69
CaO 0.000 0.029 0.016 0.000 0.0449 0.70 2.13
Na:O 0.000 0.060 0.029 0.000 0.0305 3.54 3.39
K20 0.000 0.710 0.130 0.000 0.221 471 3.96
P20s - - - - 0.0167 0.002 0.083
LOI - 0.13 0.97 - 0.56 0.39 0.57
Total 100.00 99.88 99.84 100.00 99.90 99.71 99.72

CSI: HAxZ v 7 R4 (http://www.ceramic.or.jp/csj/standard/hyoujunbusshitsu.html)

7" )L + Santa Rosa ff: (http://www.mineracaosantarosa.com.br/eng/zeta.htm)
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TN HEHESRHTIN 2 T, SiO, & HF BDALIEZ 7 5 N FRIFFIC 3 % 7201, SR E A
F—EDEEGETRALEZDD%E 5 OEK L., MEBIEKEHEESR E LAz, ZNHD

TR Z 2 3 1T,

£3 @y ) AEAEESR GRAFRD ofe gl

#AK}4 | Lasca:JCh-1 | Lasca:JCh-1 | JCh-1:JG-2 | JCh-1:JG-2 | JCh-1:JG-2

(2:1) (1:2) (2:1) (1:1) (1:2)

i P HS-2 HS-3 HS-5 HS-6 HS-7
Si0x 99.27 98.54 90.82 87.32 83.82
TiO» 0.011 0.021 0.0357 0.038 0.040
ALO;3 0.245 0.489 4.646 6.602 8.558
Fe:Ost 0.119 0.237 0.561 0.663 0.765
MnO 0.006 0.012 0.017 0.017 0.016
MgO 0.025 0.050 0.063 0.056 0.050
Ca0 0.015 0.030 0.263 0.373 0.482
Na:O 0.010 0.020 1.200 1.785 2.370
K20 0.074 0.147 1.717 2.466 3.214
P20s 0.006 0.011 0.012 0.009 0.007
Total 99.78 99.56 99.33 99.33 99.32

QD7 okKitix, B ORAGEEZRT,
EHESRHAE R D B E R R 4 1R T, U v (P, A - B ciE—RICHMEIC LraE
Ny, BNREEINZITO I3 U EORERBAMLETCH L b, Av—F v Tl

HIETCHRD DRI L 72 ¥ — VAL ITEWIICIHEE S 2 2 L6 KD ITARRL 72,

K4 PEHEGURHANE R o SRR E

X #t ZY v b 53 A raaits PHA HIERR v — 2 (1) BG1 | BG2
Si-Ka. S4 PET PC 125-310 40 10 10
Ti-Ko S2 LiF1 SC 85-320 40 10 10
Al-Ka. S4 PET PC 120-305 60 10 10
Fe-Ko S2 LiF1 SC 85-330 20 10 10
Mn-Ka S2 LiF1 SC 100-315 20 10 10
Mg-Ka S4 RX25 PC 110-305 80 10 10
Ca-Ka S4 LiF1 PC 130-260 40 10 10
Na-Ko S4 RX25 PC 100-330 100 10 10
K-Ka S4 LiF1 PC 130-270 30 10 10
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APECRtb L 72 5:tFic X 0. BEMRAEER L7z, Z0fREZK 1 225K 9 IR T,

2019- 9-13 18:37

RER
FPI)T—23Y  high-Si.TT1
5% Sio2
TR Si-KA
60.0 X = A%+ BIZ+ CI + D
1R (E#H)
A=
./’ B=
/././ C=  1.80626e+000
3 400 D= 6.64484e+000
2 /././ FHRERE 3.04117e-001
% HERERE 9.99560e-001
§ iz L
E R BL
FHFT 3L
20.
FFERE (mass%)
o0 03
70.0 80.0 90.0 100.0
2% {E(mass%)
No. BB XERSAFE B tHEfE BE  HEEEE
1 HS-10 51.63994 100 99.92015 -0.07985
2 HS-11 50.41466 97.78 97.70697 -0.07303
3 HS-12 49.54443 96.71 96.13510 -0.57490
4 HS-2 51.43737 99.27 99.55426 0.28426
5  HS-3 50.88553 98.54 98.55748 0.01748
6  HS-4 50.76922 97.81 98.34739 0.53739
7 HS-5 4657919 90.8167 90.77909 -0.03761
8  HS-6 4454967 87.3200 87.11325 -0.20675
9  HS-7 4264383 83.8233 83.67081 -0.15249
10 HS-8 38.97865 76.8300 77.05053 0.22053
11 HS-9 36.38460 72.300 72.36499 0.06499
«IERIFGH Rigalkw
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2019-9-13 18:38

RER
F7UF—23Y  high-Si.TT1
1.0 o2 Tio2
Y] Ti-KA
X =A3+BI2+ Cl +D
1RA(EHR)
A=
B=
C=  6.82381e-001
3 D=  4.08733e-003
= ERERE 5.46744¢-003
= - 1ARIR Y 9.99532¢-001
% RiZE 5L
TE s L
EHftT {9
FFERE (mass%h)
& 0.0055
0.00 0.20 0.40 0.60
1ZHE{E(mass%)
No. E XERoEE REEE HEE RE HEREE
1 HS-10 -0.00208 0.00006 0.00267 0.00261
2 Hs-11 0.02836 0.022 0.02344 0.00144
3 HS-12 0.82846 0.565 0.56941 0.00441
4  HS-2 0.01135 0.0150 0.01183 -0.00317
5  Hs-3 0.02171 0.0211 0.01890 -0.00220
6  HS-4 0.03426 0.0316 0.02747 -0.00413
7 HS-5 0.04904 0.0357 0.03755 0.00185
8  HS-6 0.05727 0.0378 0.04317 0.00537
9  HS-7 0.05527 0.0399 0.04180 0.00190
10 HS-8 0.06483 0.0440 0.04832 0.00432
11 HS-9 0.34218 0.250 0.23758 -0.01242
xJERIRGE# Rigakw
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RER
F7UF—23Y  high-Si.TT1
100 5 Al203
Yir ] Al-KA
X =A3+BI2+ Cl +D
1RA(EHR)
A=
B=
C=  1.84984e+000
3 D=  -2.01084e-001
= ERERE 5.48690e-002
= ol 1ARIR Y 9.999506-001
% RiZE 5L
TE s L
EHftT {9
EFERE | (mass%)
& 0.055
0.0 5.0 10.0 15.0
1ZHE{E(mass%)
No. E XER5RE REEE HEE RE HEREE
1 HS-10 0.11021 0.0006 0.00279 0.00219
2 Hs-11 0.69312 1.07 1.08107 0.01107
3 HS-12 0.82433 1.31 1.32380 0.01380
4 HS-2 0.19149 0.2447 0.15314 -0.09156
5  HS-3 0.38795 0.4893 0.51656 0.02726
6  HS-4 0.49087 0.7340 0.70695 -0.02705
7 HS-5 2.62949 4.6460 4.66305 0.01705
8  HS-6 3.71126 6.6020 6.66416 0.06216
9  HS-7 4.75638 8.5580 8.59746 0.03946
10 Hs-8 6.87283 12.4700 12.51256 0.04256
11 HS-9 7.78670 14.300 14.20307 -0.09693
xJERIRGE# Rigakw
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RER
F7UF—23Y  high-Si.TT1
30.0 o2 Fe203
Yir ] Fe-KA
X =A3+BI2+ Cl +D
1RA(EHR)
A=
20. il
C=  9.06031e-002
3 D= -4.17775e-002
= ERERE 1.601556-002
= 1ARIR Y 9.99661e-001
% RiZE 5L
TE s L
10.0 EHfHT &L
FFERE (mass%h)
& 0.016
0.0 1.0 20 30
1ZHE{E(mass%)
No. E XERoEE REEE HEE RE HEREE
1 HS-10 0.26160 0.0011 -0.01808 -0.01918
2 Hs-11 0.86292 0.053 0.03641 -0.01659
3 HS-12 1.42768 0.102 0.08757 -0.01443
4 HS-2 1.85926 0.1187 0.12668 0.00798
5  HS-3 3.07398 0.2373 0.23673 -0.00057
6  HS-4 452017 0.356 0.36776 0.01176
7 HS-5 6.76236 0.5607 0.57091 0.01021
8  HS-6 7.97348 0.6630 0.68064 0.01764
9  HS-7 9.03078 0.7653 0.77644 001114
10 Hs-8 11.32716 0.9700 0.98450 0.01450
11 HS-9 22.28736 2.00 1.97753 -0.02247
xJERIRGE# Rigakw
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RER
PFUT—=Y3Y  high-SiTT1
% MnO
it Mn—-KA
08 X = AI3+ BIZ+ CI + D
1RA(EHR)
A=
B=
C=  1.13603e-001
3 Bl D= -1.19838e-003
= ERERE 6.18359e-004
%‘ LiELEES 9.99372¢-001
% RiZE 5L
TE s L
EHftT {9
0.20
FFERE (mass%h)
0.004 00062
0.000 0.020 0.040 0.060
1ZHE{E(mass%)
No. E XER5RE REEE HEE RE HEREE
1 HS-10 0.01676 0 0.00071 0.00071
2 HS-11 0.03351 0.002 0.00261 0.00061
3 HS-12 0.02422 0.002 0.00155 -0.00045
4  HS-2 0.06917 0.0058 0.00666 0.00086
5  Hs-3 0.10709 00115 0.01097 -0.00053
6  HS-4 0.15746 0.0173 0.01669 -0.00061
7 HS-5 0.15564 0.0169 0.01648 -0.00042
8  HS-6 0.15380 0.0167 0.01627 -0.00043
9  HS-7 0.15324 0.0164 0.01621 -0.00019
10 * HS-8 0.16272 0.0160 0.01729 0.00129
11 HS-9 051625 0.057 0.05745 0.00045
xJERIRGE# Rigakw
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BER
PFUT—=Y3Y  high-SiTT1
(5% MgO
TR Mg-KA
0.15 X =A3+BI2+ Cl +D
LyA(U &)
A=
B=
c= 4.80653e+000
2 e
= e ERERE 8.51529e-003
%‘ HHBARE 9.99718e-001
% RiZE 5L
Emat# "L
EHHT "L
0.05
FFERE (miass%)
0.00- 0:0085
0.00 0.20 0.40 0.60 0.80
1ZHE{E(mass%)
No. B XA E ZE(E EHHEE BE O EEEEE
1 % HS-10 -0.00225 0.00001 -0.01083 -0.01084
2 % HS-11 -0.00114 0.023 -0.00548 -0.02848
3 % HS-12 -0.00667 0.005 -0.03206 -0.03706
4 % HS-2 0.00145 0.0251 0.00699 -0.01811
5% HS-3 0.00474 0.0503 0.02277 -0.02753
6 HS-4 0.01416 0.0754 0.06804 -0.00736
7 HS-5 0.01106 0.0626 0.05318 -0.00942
8 HS-6 -0.00005 0.0562 -0.00022 -0.05642
9 HS-7 0.00145 0.0498 0.00696 -0.04284
10 HS-8 0.00116 0.0370 0.00558 -0.03142
1" HS-9 0.14386 0.690 0.69145 0.00145
xJERIRGE# Rigakw
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RER
PFUT—=Y3Y  high-SiTT1
% Ca0
Yir ] Ca-KA
10.0
X =A3+BI2+ Cl +D
1RA(EHR)
A=
B=
C=  251853e-001
3 D=  3.98067e-003
) FRE 7.48807e-003
= 1ARIR Y 9.99936e-001
% . e &L
TE s L
EHftT {9
FFERE (mass%h)
& 0.0075
0.0 1.0 20 30
1ZHE{E(mass%)
No. E XER5RE REEE HEE RE HEREE
1 HS-10 0.00221 0.00002 0.00454 0.00452
2 Hs-11 0.11776 0.029 0.03364 0.00464
3 HS-12 0.06658 0.016 0.02075 0.00475
4 HS-2 0.06088 0.0150 0.01931 0.00431
5  HS-3 0.11662 0.0299 0.03335 0.00345
6  HS-4 0.16861 0.0449 0.04645 0.00155
7 HS-5 1.02529 0.2633 0.26220 -0.00110
8  HS-6 1.43703 0.3725 0.36590 -0.00660
9  HS-7 1.86655 0.4816 0.47408 -0.00752
10 Hs-8 2.70124 0.7 0.68430 -0.01570
11 HS-9 8.47209 2.13 2.13770 0.00770
xJERIRGE# Rigakw
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RER
F7UF—23Y  high-Si.TT1
0.40 5 Na20
Yir ] Na-KA
X =A3+BI2+ Cl +D
1RA(EHR)
0.3 A
B=
C=  1.27158e+001
3 D=  -9.09259e-004
= ERERE 1.941556-002
i K20 LR 9.99916e-001
i‘é RIZEE L
TE s L
EHftT L
0.10
EEL_E (mass%)
i . 0019
0.0 20 40
1ZHE{E(mass%)
No. s XER5RE REEE HEE RE HEREE
1 HS-10 -0.00194 0.0001 -0.02561 -0.02571
2 Hs-11 0.00352 0.06 0.04385 -0.01615
3 HS-12 0.00109 0.029 0.01301 -0.01599
4 HS-2 0.00260 0.0102 0.03209 0.02189
5  HS-3 0.00265 0.0203 0.03281 0.01251
6  HS-4 0.00432 0.0305 0.05402 0.02352
7 HS-5 0.09294 1.2003 1.18088 -0.01942
8  HS-6 0.14188 1.7853 1.80327 0.01797
9  HS-7 0.18766 2.3702 2.38534 0.01514
10 Hs-8 0.27785 3.5400 353214 -0.00786
11 HS-9 0.26620 3.390 3.38410 -0.00590
xJERIRGE# Rigakw
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2019-9-13 18:34

RER
F7UF—23Y  high-Si.TT1
30.0 5 K20
TR K -KA
X =A3+BI2+ Cl +D
1RA(EHR)
A=
20. il
C=  2.14174e-001
2 D= 7.99109e-003
= ERERE 2.20208¢-002
i LR 9.999286-001
% RiZE 5L
TE s L
10.0 EHfHT &L
FFEE (mass%h)
& 0.022
0.0 2.0 40 6.0
1ZHE{E(mass%)
No. E XER5RE REEE HEE RE HEREE
1 HS-10 -0.01696 0.00004 0.00436 0.00432
2 Hs-11 3.32812 0.71 0.72079 0.01079
3 HS-12 0.58372 0.13 0.13301 0.00301
4 HS-2 0.30451 0.0737 0.07321 -0.00049
5  HS-3 0.64611 0.1473 0.14637 -0.00093
6  HS-4 0.96329 0.2210 0.21430 -0.00670
7 HS-5 7.88599 17173 1.69697 -0.02033
8  HS-6 11.48837 2.4655 2.46850 0.00300
9  HS-7 14.90283 3.2137 3.19979 -0.01391
10 Hs-8 21.81310 4.7100 4.67980 -0.03020
11 HS-9 18.69248 3.960 401144 0.05144
xJERIRGE# Rigakw

9 mv Y MEHREKRKO)

12



3.4, WREMBEROKFR

BRI, VA28 Y 7Y 27 ZSX ver. 6.54 #HWTEE - KR (K 1~9) L7z, ¥
WREZES VAEICRELTWDE T b, BRI 7 &M% Eii L 72 T RIF R EMK
HErRB/ONTEY, EXREERECETAVIRY . FFICHIELTT Y LB T wv LTI n
5, AMECTRLAEEMFICX 2 13k S 72 0 oHIERRIZH 11 2 Tdh 5,

Si0; i% 73-100 wt.% R EMROHPACTH Y, ">V WAL HEERCERMIT 5 2 L 031]HE
TH %, TiO, ALOs, Fe;03, MnO, Ca0, Na;0, K20 b RWIEFERSGFONTEHE Y, RS ITRTH
HIRAL EOfEchNIZEETE 2 EBOWARETH 5, —F. MgO 1X, HS-9 D& HE
(0.69%) % M HIRFLLLE & 32 X 5 I HlERFE 2 % L 72 720, (KR oHE M o+ 7% E
BEDRE O N D o7z, % T T, HERIYERR Il 32 HS-9, HS-4, HS-5 % i\ 72 J5 ik %3 2
DHMEMEIERT 21D 2, L2 > T, MgO OOz, MHERARU ETH > T
EESHOME LTI, MgO 3% K EENIEY ) MERBERS O L2 wiEaik, &
WatHoOBREREH T2 AT 2 08235 5,

#£6 @) AEMNESRKICE T 2R (B ERTE, 1982 o ic X %)

TiOz A1203 Fe203 MnO MgO CaO NazO KzO

BRHIR SR

0.18 0.11 0.06 0.06 0.63 0.08 0.93 0.06
(Wt.%)

SRlOUESES L CIER L 2REREHV 2 &Y Y AFHEL —F v OB A S LA T O
DTH 5,
Si0, 28 73 wt.% A Lo B/ H
Cr,Ni,Pb 72 EOEILELEEE AT RV (HELE LT 10 ppm HUT)
NaxO 1E. #7 1.0 wt.% 23 H RS
MgO 1, #70.7 wt.% 2SHHRA T, XV EREOLATH R ERMIE 2D,
Si0 23 99 wt.% % 8 2 5 Ml EEA X, AT T A, FEEK VYRR EOHRICEET
H DD, N XMW OREEE T IR D BUE 7 il 23 #E L v LA-ICPMS &7 & & fif
AL CHKEZHRET 2 EBEE LV,

4. BTN I FERER
4.1, BHEGURI O HEEL

=7 v L EMAREROEBICHE L 727 HES0R 3 X OMEAHA (EREfE) (3R 7 ol b T
H5,

13




KT ‘T FEAFEERR O LEH L

R | BERE—F¥ AL | AF4 L U= FA L HFA Y v Ik H R - FaH
¥7 5 M7 7% —2—Y—-5VF HAR HA
AFIT CSJ CSJ CSJ CSJ CSJ CSJ
i P HAI-1 HAI-2 HAI-3 HAI-6 HAI-7 HAI-11
SiOx 5.55 28.11 35.90 49.77 47.88 79.32
TiO» 2.93 0.185 1.33 0.068 0.865 0.010
ALO;3 89.49 70.18 55.94 35.64 3537 14.15
Fe:Ost 1.51 0.598 0.585 0.283 1357 0.340
MnO 0.007 0.004 0.007 - 0.006 0.003
MgO 0.006 0.190 0.451 0.004 0.251 0.049
Ca0 0.012 0.059 0.427 0.004 0.216 0.033
Na:O - 0.197 0.273 0.032 0.083 0.121
K20 - 0.174 0.329 0.008 0.468 3.00
P20s 0.064 0.136 0.072 0.105 0.020 0.009
LOI - - 4.26 13.90 13.37 2.73
Total 99.57 99.83 99.57 99.81 99.89 99.77
W5 132 2 ICF L,
K7 (FE) @7 FAEAEHESUR oL
AR JF-2 JF-1 JA-1a JR-1 JR-2 JG-2 JR-3
AFTT GSJ GSJ GSJ GSJ GSJ GSJ GSJ
LS HAI-8 HAI-9 HAI-10 HAI-12 HAI-13 HAI-14 HAI-15
Si0, 65.3 66.69 63.66 75.45 75.69 76.83 72.76
TiO> 0.005 0.005 0.87 0.11 0.07 0.044 0.21
ALO; 18.52 18.08 15.40 12.83 12.72 12.47 11.90
Fe:Ost 0.06 0.08 7.17 0.89 0.77 0.97 4.72
MnO 0.001 0.001 0.157 0.099 0.112 0.016 0.083
MgO 0.004 0.006 1.55 0.12 0.04 0.037 0.050
Ca0O 0.09 0.93 5.74 0.67 0.5 0.7 0.093
Na:0 2.39 3.37 3.90 4.02 3.99 3.54 4.69
K>0 12.94 9.99 0.78 441 445 471 4.29
P20s 0.003 0.01 0.165 0021 0.012 0.002 0.017
LOI 0.42 0.36 0.62 1.31 1.35 0.39 0.77
Total 99.31 99.16 99.93 98.62 98.35 99.32 99.58

14




N o e
Jii IR 1 R e

FRHESURHHIE Ry D 2% fi

bz <., EHEEEE L2 —EDEGTERA LD D% 2 2fEK L.
AELE LTNAz, 20 DK E K 8 IR,

£8 w7 I EMEEE GRARBRD o LA

Ak JG-2: 574 JF-2: 594 b
(1:1) (1:1)
B HAI-4 HAI-5
Si0» 52.47 46.71
TiO2 0.11 0.10
ALO3 41.33 44.35
Fe 05t 0.78 0.33
MnO 0.01 0.00
MgO 0.11 0.10
CaO 0.38 0.07
Na:0 1.87 1.29
K20 2.44 6.56
P20s 0.07 0.07
Total 99.58 99.57

(I:D)7Zz L okitid, &l ORAGEEZRT,

R

ExRKIIORT, ¥—27EERNICHTHEST Lo, rbld

AlgL 72,
9 FRHEGURHIIE R D & 3R E
X #t ZY v b 53 A raaits PHA HIERR v — 27 (1) BG1 | BG2
Si-Ka. S4 PET PC 125-310 20 10 10
Ti-Ko S2 LiF1 SC 85-320 60 10 10
Al-Ka. S4 PET PC 120-305 30 10 10
Fe-Ko S2 LiF1 SC 85-330 20 10 10
Mn-Ka S2 LiF1 SC 100-315 20 10 10
Mg-Ka S4 RX25 PC 100-400 120 10 10
Ca-Ka S4 LiF1 PC 120-270 40 10 10
Na-Ko S4 RX25 PC 120-310 100 10 10
K-Ka S4 LiF1 PC 130-280 30 10 10
P-Ka. S4 Ge PC 80-305 120 10 10

15



42, BEHOIERK

HPH TR L 72 &fFic X v, MEREZIERL 72, 2 OfRZK 10 225 19 12173,

2019- 9-17 16:03

BRER
TPTU5—3Y  High-Al190819
%) Si02
TR Si-KA
X = AI3+ BI2+ CI + D
40.0 1RA(ER)
A=
B=
c= 1.89132e+000
2 D= 4.22240e+000
< ERERE 5.79355e-001
% tHEA R %K 9.99420e-001
g MiEsE L
G EARH &L
EHHT L
@ EFEE (mass%)
0.0 0.58
0 50 100
1E 4 {E(mass%)
No. 2 X#RSRE ZH(E HEE BME HEREE
1 % HA-1 2.72056 5.55 9.36784 381784
2 HAI-2 12.93942 28.11 28.69493 0.58493
3 HAI-3 16.80924 35.90 36.01399 0.11399
4 HAI-4 25.02849 52.47 51.55919 -0.91081
5 HAI-5 22.24513 46.71 46.29497 -0.41503
6 HAI-6 24.08548 49.77 49.77566 0.00566
7 HAI-7 23.13341 47.88 47.97499 0.09499
8 HAI-8 32.07970 65.3 64.89525 -0.40475
9 HAI-9 32.92781 66.69 66.49930 -0.19070
10 HAI-10 31.63313 63.66 64.05065 0.39065
1 HAI-11 39.15383 79.32 78.27467 -1.04533
12 HAI-12 37.71463 75.45 75.55269 0.10269
13 HAI-13 38.14949 75.69 76.37515 0.68515
14 HAI-14 38.83740 76.83 77.67620 0.84620
15 HAI-15 36.31332 72.76 72.90237 0.14237
«IERRGH Rigakw

10 &7 I FERBRERSIO)
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2019-9-17 16:04

RER
F77)5—23av  High-Al190819
6.0 B Tio2
it Ti-KA
X = A+ BI2+ Cl+ D
1RA(ELR)
A
4. il
C=  6.60851e-001
3 D= 3.89318e-003
S ERE 1.55109¢-002
- fARE 9.998226-001
% MiZE L
E s L
2.0 BT &L
EfEE (mass%)
& f 0.016
0.0 1.0 2.0 3.0 40
1Z#{E(mass%)
No. S XER5RE REE FEE BRE HETEEEE
1 HAI-1 4.42181 2.93 2.92605 -0.00395
2 HAR2 0.27312 0.185 0.18438 -0.00062
3 HA-3 2.04350 1.33 1.35434 0.02434
4 HA-4 0.16683 0.11 0.11414 0.00414
5  HAIF5 0.13650 0.10 0.09410 -0.00590
6  HA-6 0.11127 0.068 0.07743 0.00943
7 HAFT 1.32780 0.865 0.88137 0.01637
8  HA-8 0.00628 0.005 0.00804 0.00304
9 HAF9 -0.00483 0.005 0.00070 -0.00430
10 HA-10 1.24394 0.87 0.82595 -0.04405
11 HAI-11 0.01832 0.010 0.01600 0.00600
12 HA-12 0.15196 0.11 0.10432 -0.00568
13 HA-13 0.09009 0.07 0.06343 -0.00657
14 HA-14 0.06754 0.044 0.04853 0.00453
15 HA15 0.31675 0.21 0.21322 0.00322
xJERIRGE# Rigakw
211 @7 v I FEHARER(TION
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2019-9-17 16:11

RER
F7UF—23Y  High-Al190819
60.0 o2 AI203
it Al-KA
X =A3+BI2+ Cl +D
1RA(EHR)
A=
40. il
C=  1.84696e+000
2 D=  851656e-002
= ERERE 2.35455¢-001
i TR 9.99955¢-001
% RiZE 5L
TE s L
20.0 EHfHT &L
FFERE (mass%h)
Gk 0.24
0 50 100
1ZHE{E(mass%)
No. E XERoEE REEE HEE RE HEREE
1 HAI-1 48.66352 89.49 89.96462 0.47462
2 HAR2 37.91640 70.18 70.11515 -0.06485
3 HA-3 30.06437 55.94 55.61278 -0.32722
4 HA-4 22.16397 41.33 41.02108 -0.30892
5  HAI5 23.86077 44.35 44.15499 -0.19501
6  HAI-6 19.28874 35.64 35.71065 0.07065
7 HA-7 18.95032 35.37 35.08560 -0.28440
8  HA-8 9.98956 18.52 18.53546 0.01546
9 HAF9 9.76924 18.08 18.12854 0.04854
10 HA10 8.39739 15.40 15.59479 0.19479
11 HAI-11 752475 14.15 13.98306 -0.16694
12 HA-12 6.97995 12.83 12.97684 0.14684
13 HA-13 6.88821 12.72 12.80740 0.08740
14 HA-14 6.84262 12.47 12.72319 0.25319
15 HA-15 6.42716 11.90 11.95586 0.05586
< IRRFH Rigalku

12 &7 FEHBEERALOS)
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2019-9-17 16:12

RER
F7UF—23Y  High-Al190819
100 5 Fe203
it Fe-KA
X =A3+BI2+ Cl +D
1RA(EHR)
A=
B=
C=  9.12603e-002
2 D= —6.14529e-002
= ERERE 5.70384¢-002
= 0 1ARIR Y 9.99608¢-001
% RiZE 5L
TE s {9
EHftT {9
FFERE (miass%h)
0.057
0.0 2.0 40 6.0 8.0
1ZHE{E(mass%)
No. E XERoEE REEE HEE RE HEREE
1 HAI-1 18.44032 151 1.62142 0.11142
2 HAR2 7.29995 0.598 0.60474 0.00674
3 HA-3 7.20126 0.585 0.59574 0.01074
4 HA-4 9.34149 0.78 0.79105 0.01105
5  HAI5 3.84334 0.33 0.28929 -0.04071
6  HA-6 3.77323 0.283 0.28289 -0.00011
7 HA-7 16.90983 1.357 1.48174 0.12474
8  HA-8 0.74351 0.06 0.00640 -0.05360
9 HAF9 1.01319 0.08 0.03101 -0.04899
10 HA10 78.57281 7.17 7.10912 -0.06088
1 HAI-11 4.20854 0.340 0.32262 -0.01738
12 HA-12 10.07424 0.89 0.85792 -0.03208
13 HA-13 8.69865 0.77 0.73239 -0.03761
14 HA-14 11.31419 097 0.97108 0.00108
15 HA-15 52.67382 472 474557 0.02557
*IERIRER Rigaku

13 &7 FEHBEER(Fe0s)
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2019-9-17 16:05

BER
P7U5—Y3Y  High-Al190819
% MnO
15 BoXiix ) Mn-KA
X =A3+BI2+ Cl +D
1RA(EHR)
A=
B=
10 c= 1.22281e-001
3 D=  -2.81876e-003
= ERERE 1.231876-003
= 1ARIR Y 9.99736e-001
% RiZE 5L
Emat# "L
05 EHHT &L
FFEE (massh)
B 0.0012
0.00 0.05 0.10 0.15
1ZHE{E(mass%)
No. B X$RSRE 1ZHEfE EtHEIE RE O MEHEEE
1 HAI-1 0.08699 0.007 0.00782 0.00082
2 HAI-2 0.04375 0.004 0.00253 -0.00147
3 HAI-3 0.08254 0.007 0.00727 0.00027
4 HAI-4 0.10152 0.01 0.00960 -0.00040
5 HAI-5 0.03777 0.00 0.00180 0.00180
6 HAI-6 0.02313 0 0.00001 0.00001
7 HAI-7 0.07897 0.006 0.00684 0.00084
8 HAI-8 0.01570 0.001 -0.00090 -0.00190
9 HAI-9 0.02494 0.001 0.00023 -0.00077
10 HAI-10 1.28976 0.157 0.15489 -0.00211
11 HAI-11 0.04864 0.003 0.00313 0.00013
12 HAI-12 0.84441 0.099 0.10044 0.00144
13 HAI-13 0.95024 0.112 0.11338 0.00138
14 HAI-14 0.15184 0.016 0.01575 -0.00025
15 HAI-15 0.70359 0.083 0.08322 0.00022
*JEBIREH Rigakw

M 14 @74 FAEHARERMnO)
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2019- 9-17 16:06

RER
P7U5—Y3Y  High-Al190819
0.40 (5% MgO
TR Mg-KA
X =A3+BI2+ Cl +D
1RA(EHR)
03 e
B=
C=  5.16386e+000
3 D=  -6.46047e-003
= ERERE 2.62963¢-002
02 LAY 9.97919¢-001
% RiZE 5L
TE s L
EHftT L
0.10
FFEE (massh)
it 0.026
0.0 05 1.0 1.5
1ZHE{E(mass%)
No. E XER5RE REEE HEE RE HEREE
1 HAI-1 -0.00646 0.006 -0.03982 -0.04582
2 HAR2 0.03631 0.190 0.18104 -0.00896
3 HA-3 0.08101 0.451 0.41186 -0.03914
4 HA-4 0.02040 0.11 0.09888 -0.01112
5  HAI5 0.01904 0.10 0.09186 -0.00814
6  HA-6 -0.00032 0.004 -0.00811 -0.01211
7 HA-7 0.04855 0.251 0.24425 -0.00675
8  HA-8 0.00281 0.004 0.00805 0.00405
9 HAF9 0.00834 0.006 0.03661 0.03061
10 HA10 0.30241 1.55 1.55514 0.00514
11 HAI-11 0.01438 0.049 0.06780 0.01880
12 HA-12 0.03104 0.12 0.15383 0.03383
13 HA-13 0.01216 0.04 0.05633 0.01633
14 HA-14 0.01661 0.037 0.07931 0.04231
15 HA-15 0.00725 0.050 0.03098 -0.01902
«IERIREH Rigaku

15 &7 I FHERBRERMZO)
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2019- 9-17 16:06

RER
F7UF—23Y  High-Al190819
30.0 5 Ca0
Yir ] Ca-KA
X =A3+BI2+ Cl +D
1RA(EHR)
A=
20. il
C=  2.43732¢-001
3 D=  8.91581e-003
= ERERE 2.50649¢-002
i LR 9.998586-001
% RiZE 5L
TE s L
10.0 EHfHT &L
FFERE (mass%h)
& 0.025
0.0 2.0 40 6.0
1ZHE{E(mass%)
No. E XER5RE REEE HEE RE HEREE
1 HAI-1 0.04626 0.012 0.02019 0.00819
2 HAIL2 0.24501 0.059 0.06863 0.00963
3 HAF3 1.82202 0.427 0.45300 0.02600
4  HAH4 1.46438 0.38 0.36583 -0.01417
5  HA-5 0.30064 0.07 0.08219 0.01219
6  HAI-6 0.01912 0.004 0.01358 0.00958
7 HA-7 0.92765 0.216 0.23501 0.01901
8  HAI8 0.35504 0.09 0.09545 0.00545
9 HAF9 3.48045 0.93 0.85721 -0.07279
10 HAI-10 2355943 5.74 5.75111 0.01111
11 HAI-11 0.12812 0.033 0.04014 0.00714
12 HA-12 274183 0.67 0.67719 0.00719
13 HA-13 2.01864 05 0.50092 0.00092
14 HA-14 2.70755 0.7 0.66883 -0.03117
15 HA-15 0.35193 0.093 0.09469 0.00169
«IERIREH Rigaku

16 &7 v 1 FERBRER(Ca0)
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2019- 9-17 16:06

RER
P7U5—Y3Y  High-Al190819
% Na20
HHHE Na-KA
X =A3+BI2+ Cl +D
0.40 1RK(EH)
A=
B=
C=  1.29826e+001
2 D= 3.05704e-002
= ERERE 3.89447¢-002
= ® fARE 9.99789¢-001
% RiZE 5L
e gt | HL
/./ EHHT BL
FFERE (mass%h)
o 0.039
0.0 20 40 6.0
1ZHE{E(mass%)
No. E XERoEE REEE HEE RE HEREE
1 HAI-1 -0.00049 0 0.02421 0.02421
2 HAR2 0.01285 0.197 0.19740 0.00040
3 HA-3 0.01830 0273 0.26815 -0.00485
4 HA-4 0.13592 187 1.79516 -0.07484
5  HA5 0.09628 1.29 1.28053 -0.00947
6  HA-6 0.00105 0032 0.04420 0.01220
7 HA-7 0.00623 0.083 0.11145 0.02845
8 HAI-8 0.17748 2.39 2.33472 -0.05528
9 % HA-9 0.23864 337 3.12873 -0.24127
10 HA-10 0.30334 3.90 3.96871 0.06871
11 HA-N 0.00782 0.121 0.13209 0.01109
12 HA-12 0.30387 402 3.97559 -0.04441
13 HA-13 0.30490 3.99 3.98896 -0.00104
14 HA-14 0.27248 354 3.56806 0.02806
15 HA-15 0.36019 469 470677 0.01677
«IERIREH Rigaku

17 &7 I FERABRERNaO)
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2019- 9-17 16:06

RER
F77)5—23av  High-Al190819
80.0 5 K20
SR K -KA
X = A+ BI2+ Cl+ D
1RA(ELR)
60. A=
B=
C=  2.15450e-001
2 D= -1.15918e-002
S ERE 2.30858-002
i R0 LI 9.99983-001
% MiZE L
E s L
EHftT L
20.0
EFEE (mass%h)
& 0.023
0.0 5.0 10.0 15.0
1Z#{E(mass%)
No. S XER5RE REE FEE BRE HETEEEE
1 HA- 0.00661 0 -0.01017 -0.01017
2 HAR2 0.80438 0.174 0.16171 -0.01229
3 HA-3 1.53860 0.329 0.31990 -0.00910
4 HA-4 11.41761 2.44 2.44833 0.00833
5  HAIF5 30.65623 6.56 6.59329 0.03329
6  HA-6 0.03264 0.008 -0.00456 -0.01256
7 HAFT 229371 0.468 0.48259 0.01459
8  HA-8 60.17210 12.94 12.95248 0.01248
9 HAF9 46.16481 9.99 9.93461 -0.05539
10 HA-10 3.67135 0.78 0.77940 -0.00060
11 HA-11 13.94234 3.00 2.99228 -0.00772
12 HA-12 20.69518 441 4.44718 0.03718
13 HA-13 20.76586 445 4.46241 0.01241
14 HA-14 21.84821 471 4.69560 -0.01440
15 HA15 19.98398 429 429395 0.00395
xJERIRGE# Rigakw

18 &7 v I FEHBRERKO)
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2019-9-17 16:07

RER
F7UF—23Y  High-Al190819
0.30 5 P205
TR P -KA
X =A3+BI2+ Cl +D
1RA(EHR)
A=
0.20 il
C=  7.47808e-001
3 D=  5.16336e-003
= ERERE 3.22572¢-003
i LAY 9.98178¢-001
% RiZE 5L
TE s L
0.10 EHfHT &L
EfEE (mass%)
i i 0.0032
0.00 .05 0.10 0.15 0.20
1ZHE{E(mass%)
No. E XER5RE REEE HEE RE HEREE
1 HAI-1 0.08072 0.064 0.06553 0.00153
2 HAIL2 0.17537 0.136 0.13631 0.00031
3 HA-3 0.09072 0.072 0.07300 0.00100
4  HAH4 0.08276 0.07 0.06705 -0.00295
5  HA-5 0.09046 0.07 0.07281 0.00281
6  HA-6 0.13671 0.105 0.10740 0.00240
7 HA-T 0.02647 0.020 0.02496 0.00496
8  HA-8 0.00083 0.003 0.00578 0.00278
9  HA-9 0.00563 0.01 0.00937 -0.00063
10 HAI-10 0.20984 0.165 0.16208 -0.00292
11 HAI-11 0.00791 0.009 0.01108 0.00208
12 HA-12 0.01300 0.021 0.01488 -0.00612
13 HA-13 0.00558 0.012 0.00934 -0.00266
14 HA-14 -0.00217 0.002 0.00354 0.00154
15 HA-15 0.01030 0.017 0.01287 -0.00413
«IERIRFM Rigaku

19 &7 n 3 FERBRERPOs)
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4.4. FrEMER ORGSR

B, VA8 Y 7 by 2T ZSX ver. 6.54 ZFH VT - KR L7z (K110~19), 7047
WROET VI FEIF, @Y ) AEEAKICETRCZLOHBOEARS W b, B
T &2 EML 72 < TH RIFRERER S LN TEY, FRCHIEZIT ) LElZh v e
Wz, ARG CRLUEZEFICL S 13K 72 ) OBIERIZF 13 5 Th 5,

ALOs 23 50 wt% %2 2 5 A TH > CTHREMOHHANTH Y, BHERIERMIT2C
EDHEETH %, TiOz, ALO;s, Fer03, MnO, NaxO, K20 b B WIEMMEAS LN TE Y, £S5 IR
TR EOECHIULEFTE 2 ERANMTBRETH 5, CaO OFEMIZ. HAI-10 D
EWEICKTE L T 2 8 2RICERE IR cH Y, ERBOWII R MBI E D, —J.
MgO | HAI-10 AMIBRHRALLT TH 0, ffRiceeaiil Tws, $72. P0s b HAL-2,
HAL-6, HAI-10 PAMIBRHRAUT TH O, RIRICOLPLHHL Tw5, Lzoio T, myo#it

ERORE KL, O RIRHBRRULETH > THREBOTOME LT, MgO,
POs %K EFENIEmT N I FEEEER AN L2 WGEIR., BEEOHOMERZHWv
Ttk IER T 2 BEH B 5, Mg, PIFHIE X AR TIE—RICEE MK L. T oL Wit
RThHLT b, Ar—F v CRUMERBZMIE L TEEEZDLT»IC LT 2 X0, FERSD
& B U)o TRARD IR 2 FfE 3 2 7705 A U » PSR Z WL LML 72,

£10 BV AEMERMICE T 2 BIHRA GE¥ERTE 1982 0t X 3)

Si02 TiO; Fe,03 MnO MgO CaO Na,O K>O P>0Os

R
(Wt.%)

0.24 0.13 0.07 0.07 0.66 0.07 0.80 0.06 0.09

SR OMIESREE X OCER L 2B EZ V2 &7V FHHEL —F v OBASMIUT O
WY TH D,

ALO; 23 12 wt.% A b, 89 wt% A T D5 ha

Cr,Ni,Pb 72 L OEILELEEE AT RV (HELE LT 10 ppm HUT)

NayO (Z, 0.8 wt.%» R

MgO 1. 0.7 wt.% 2PHHRR T, X0 EBREOLATHEERMTE LD,

P05 1x. 0.1 wt.% 2HHIRA T, LV EREOLATORERMI L %D,

45 i hodFEE

BRI W7 BEER O 77 2 e — Fid, R oERIC XY Ri» R4 icHbd
%, FHEPEICEEL T, RKHZXAYEY FR—ZA N2 PRABZFTHLN"NTTHET 2R LD A
VTFVYRETIZLICK Y AT A — FEKR L FEFELOTEZ GO N 560% v, L
L. H7AE=FBEEL B Y BEICREL T 2561, FERSSEL 22,
BEHEG LD 77 7 2 v — FERIC BT, A & BB o IRA A 10 50T Tl kT
B ORERREL Ty, LAL, MT7AITAEDIDTHEHIAICIFaT v XL
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RRATART I EMBD CTERIELEVDREINT B B, FNONRETES Z L ITiE
BTA3MERD L, REHI A 7 vl LoD, BiFlEEEICREAT A L
WHEIETH b,

E T

K DERIC H 72 o T, HOE XM rEEE oA - RIS LT 25 RHHG,
FEAREG, FERENER, REARCESHR L L Ed, 4. AHETERE, ERHETK,
Buenaventurada C. Segwaben FG, BEHFISERICITHAMNIC IR Z W2 & F L7z, HERICEH
L L BT E 9,

XHR

BUAAEERR TR (1982)  #UE XM O F51 %, p.167.

Morita S., Takagi T., Kon Y., and Araoka D. (2016) The accuracy and determination limits of rock chemical
analysis by X-ray fluorescence spectrometry at Mineral Resources Research Group, Geological Survey

of Japan. Open File Report, Geological Survey of Japan, No. 624, p.36, 1 CD-ROM.
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