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Automatic Analysis of Major Elements in Silicate Rocks
by X-ray Fluorescence Spectrometry

Hayaji GoTo

Abstract

The optimum conditions of silicate analysis have been investigated by X-ray fluo-
rescence spectrometry. Sample preparation techniques in common use today are of
two manners: the one is glass disc method and the other pressed powder method.
The former has been previously reported in detail by H. HATTORI (1971), T. OHMORI
and E. OHMORI (1976). This paper describes pressed powder method using lithium
tetraborate as binder, i. e., same portions (approximately 1 g) of finely powdered sample
and anhydrous lithium tetraborate were thoroughly mixed for 5min. in a mixer-mill,
then the mixture was pressed into aluminum ring (¢35 mm) at 300 kg/cm?.

The instrument used was the Toshiba Electric Co. type AFV-202F X-ray spec-
trometer, and X-ray was operated at 40 kV and 30 mA on the rhodium target tube as
the source of primary radiation. The fluorescent intensity of Ka line was measured
triplicate for each element. Running conditions on automatic analysis of 10 major
elements (Si, Ti, Al, Fe, Mn, Ca, Mg, Na, K, P) in silicate rocks are given in Table
4. The concentration values were evaluated from working curves which were prepared

using various standard rock samples.
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DAV Lpm D<A T —JFIC L Y o2 THERAT 5.

2.2.2 Gyl Ec

AFV-202F EWIRXIREEISITRE L 455 fac i
BT H - 708, YO BRI 6 # i RAP-
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550, 22°C DB 575, 26°C O#F 700 L7 - Tnd, &
FIRERE (AGV-1) o AOBE& IR UL BEIRARD
n3, &L CBELRADKRTTOWTIE, BIERORE
KEBETILERD D, EEFTET S DTE=31
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HoE XBERIBROZRTX S XHBRE

& X # & %
Y i
N I T BOH OB | AUsb Cr RE
0 50kV 30mA | 45kV 25mA
cps cps

NaO 3.27 RAP 54.25 PC C 27 36
MgO 3.46 ADP 136.47 ” ” 37 39
AlOy 17.25 EDDT 142.40 ” ” 350 545
SiOe 72.24 TX-1 144.55 ” 4 11,400 15,800
EDDT 107.98 ” ” 1,800 2,500

Py0s 0.49 Ge(111) 140.76 ” ” 110 185
K0 4.56 LiF 136.56 ” ” 41,000 6,800
) TX-1 60.02 ” 4 14,400 2,200
EDDT 50.28 ” ” 7,400 1,200

CaO 6.92 LiF 113.01 ” ” 56,000 10,400
TX-1 53.35 " ” 28,000 4,800

EDDT 44.84 ” ” 16,600 2,700

TiO. 2.20 LiF 86.07 ” F 11,300 1,750
MnO 0.18 LiF 62.91 ” ” — 560
FesOs 6.76 LiF 57.45 SC ” 5,400 7,800
Ge(111) 34.47 " ” 580 900

EDDT 25.39 7 ” 1,600 800

PC: proportional counter  SC: scintillation counter  C: coarse F: fine

Scan Speed 2°/min

K20 % Ca0 % TiOo2% MnO % Fe203 %

4.51 6.92 2.20 0.18 6.76
17 o 0 ] i
5 5 5 5 5
8 8 o g S
Q. [o] o y
o « I Ir I

- | ) 1 )

135 139 111 115 84 87 1} 64 56 58

0 Y Ty T I Ty T Y oy gy oy Y Yy T gy T U B
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gol Cr. 55KV 25mA

80

70~

X % & E

wEAERMAR E2TE F 9

Si

JG-1

8i02 72.24%
Rh. 45kV 25mA

TX-1 Tx-1
FS. 20K FS. 20K
17,600 CPS
12400 CPS
EDDT
. FS.5K
2050 CPS
EDDT
FS. 20K
2,900 CPS
|
106 109 106 109
R gy S g Sy WOy BN | Iy Iy N T g O

2 e°

BI12H szwa, Py afEke TX-1, EDDT ol#gs v — +

B3R AREREOEVIK X DERS O XMME

BEAT cps.

NazO MgO Ales SlOz P205 Kzo CaO TlOz MnO Fean
31 71 471 | 11,983 | 106 | 2,207 | 12,078 766 | 389 | 11,184
65 120 | 781 | 16,683 | 203 | 2,312 | 13,121 921 | 539 | 11,676
47 188 — | 50,408 | 245 | 6,773 | 28,880 | 1,715 | 582 | 22,227
132 403 — | 70,867 | 363 | 7,24532,180 | 2,088 | 860 | 23,132
35 137 — 137,629 194 | 6,662 (30,887 | 1,819 | 632 | 24,190
88 273 — 152,780 | 291 | 7,117 | 34,291 | 2,207 | 932 | 25,316
- B % NaO | MgO | ALOs | SiO; | PoOs | KO | CaO | TiOp | MnO | FeOs
I
KT [HTA _
7 2/ b7 5 | 208 | 3.3 495 | 1.79 | 3.13 | 2.45 | 2.27 | 1.60 | 1.98
MAKLEIBR /ATA| {95 | 908 | — | 3.16 | 1.43 | 3.08 | 2.61 | 2.40 | 1.73 | 2.17

Vv ARE/ B OR
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BHETAE, Uy PERPEREE S L D EL, F
7, Rvy PRARTORBE TS L, KO ZRICEILE
RO I T v 7 LIRELREBSEL, Bk
BIORES I, MK 4I1E5F Y F 7 & LIBA Lk
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<15 —[EOES ORI X 5 XHREE, 1pm o
BAE 4 pm T L CET RO FSIEE 1.0-1.4
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GWEBREERD 10 Kok, BEIV R/ 7 ATEET
5L ETCEEINETER, FEY, <VFY, §Th
5. BRLvcehdbo 3 Rl sMES R L
Db 7 r ST AHEOREREBNB.

.1 5 5 >

ERTO TiO: §HRE, —KIT 2.00% TFO%HE
BHL, FEVDOLOEBICIFEB & — L& —1EskE
BT =y AEEAGRIE LV, FVBEERDS
W OBAD X 51 Al:Os, FesOs & K EERS TEET

A5 2R
FS. lOK

50~ Coarse fine
1,700 CPS

4050 CPS

o

B o

X

B EBBOTEDE, FAEOR—AF—FHVEThE
mHRV. ZOEE, ¥ 7 AMRRBTHEER -1 L —
PR d D E AV, LIF C+ 2 v EET 5L TiKa,
86.07° (20) Fhifww CuKB, 2 Ykig, 87.44° (20) B
#L, RY .y b#% Coarse, Fine DWFhiz L Td5%4e
CHMETERVC ERb» 5 F13H). LerlVvy
PRI CHBIA - A L =IO L DRV TH R Y v
b Coarse TIE CuKp, 2 WX T b ric@BDH 50
HEEC, Fine TEEDLNIWV (F 13 1), Zhix
bR — L & - ONRICEARRD B, F 7 AMREEE
RFFT 5B A — L — DRENI VDT, —IRXHR
RS — L L~ BEH S, HOTVIRXBBHET
WARDTHD, LD, N/ 7V P R#TESLR
R FBHzL e, CuKg LOGEEERZ XL T5RDIC,
ZY v & Fine 2 WThiE b,

4.2 = H

MnO 1358 14 KR L7 X 51T, Coarse Ty 7 7
SV FHAEL, Fine TN HBEBHLELTHS,
Coarse Z{fiF L 72D X HBAEMEIX, 9 1,200 cps xif
LSy 7 75 F{EIEES 600cps, %7 Fine DA,

by b E#H
FS, 20K
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XARIREEMERY 530cps Wt LNw s /7 v EEHEH
150cps 7%, ThHORBRIY SN HERDS &,
Coarse X 2.00, Fine ¥ 3.53 ‘¢ Fine © 52 S/N a8
vz iRrash s, EAFO MoO GHZE—HIT
0.20% DITEECTHD L, EiiMEiE, SN kins
%H 2 b5 L, Fine 2 Ak H R AlELEEL L
CIVERBPELNEDT, v/ F L1 Fine 2/
Wiz,

4.3 8

Fe:Os DRIELE, B2ERRICE 4 HRT X
51T, B SC, 2V v M Fine B2XVv., Thb
LHHEEE PC X0 SC oF R wWik X SEAERE W
L7 ARVRABPNE N ETHES (BI4R). &
722V v +% Fine L Td, BEHD Fe:O3 DEFHER
BEVOT, EHRXBEEREOND L LI, FE
BE: SN IR X< m5Z0HEAI LS,

4.4 FEIOSIL
UEoBEHERP ST VWBBAREFO 10 Ko OHEE
SZHIEABECRULEICRE LR, ThbOHIESR
HEEHBFEE T RS T AR ANTERTES X5
7R oiz. L L NaO, MgO, P:Os iz 0w ik 3.5, 3.6

EEMTMAHZ ETHE B
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THRL ST, BB ey 7 S5V PBEHTS
DT, E—/BICRyr 7V NREETS, 288
FIE 3 ARV TEELATNER SV, 35
FHVWAHZ L EhE, XEREZEI 7Y PSSy
IV P REBWTRDBE LIRS, LEkPoT,
BILETLIBEREOEE T, X0VEY SN %
LHZLREETHY, HIANERBIIERV o b
HEEZENWS Z EBREE LW,

5 & B W

U WEBEAROERS OEREL, AABEABO%
NENEE, GHEEORN - (G-2, JG-1, AGV-
1, JB-1, BCR-1) # v, RIECORRFEMETHE » TE
B, BELGOHE v/ T ATHERT-72. ZD
R 15, 16, 17 MieRT X5, &S L DI
EHErRLUEET S LR TES, L L NaO, MgO
DHEHETCOVTIE, BECE - T v/ 77V FH
BR5ZEHhD, 2HEDDLVIE3 SEEZHAVDLER
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31—(609 )

HAR BEImITAE
= = F ¥ & 5 R i
a i A — R ; . . Bl 22 R
R B Gk | g, | BEE YLy T @)
Na,O RAP 54.25 PC C 1.00 575 130 100
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SiOy TX-1 144.55 7 F 0.36 900 150 40
P;0s Ge(111) 140.76 ” C 0.28 750 150 40
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FURXBRLIDZFTVEBEEROZESOEEST (BHEER)

EMEEFAT S EBEELN.

6. £ & &

A BEHORER, TVBEEROERS THS SOy,
TiO;, Al:Os;, FeOs, MnO, MgO, Ca0O, Na0, K0 3
IR P05 IooWT, WX X551 FED T w
77 AEHELE.

Thbb, XEERIRhERKLL, BOCI - TE
REAHT 5 T L3 ThRwv.

KRG T LT, Sk BEAE (20°), RHAE,
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WEME TR A=y FIEBAL, KXV 120
BT, PBEEWRE: L.

FL LTV PR OWC IR 5T - 228,
#7AMRAFC D EATELHDTH 5.

HEIGIT B TRD B G, ERFESNEET Sy
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