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JG-1, JB-1:GSJ (Geological Survey of Japan,
BAER)

AGV-1, BCR-1, DTS-1, G-2, GSP-1,
MRG-1 : USGS (U. S. Geological Survey,
FE)

SRM 278, 688 : NBS (National Bureau of Stan-
dards)

SY-2, Sy-3, UM-1, UM-2 : CCRMP (The Cana-
dian Certified Reference Materials Project)
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Table 1 Chemical composition of synthetic samples
Oxide SS1 SS2 SS3 SS4 SS5
SiOs 23.53 41.19 56.98 68.66 79.15
TiOe 5.90 4.57 3.32 2.16 1.04
Al2Os 23.59 17.14 11.07 5.38 1.04
Fe2Os 17.68 11.42 5.53 3.22 1.04
MnO 0.01 0.07 0.15 0.23 0.31
MgO 2.37 4.59 6.65 8.69 10.41
CaO 11.91 8.97 6.64 4.26 1.80
Naz20 6.90 5.49 4.28 3.15 2.02
K20 8.08 6.46 5.12 3.91 2.68
P20s 0.02 0.11 0.25 0.36 0.51

All values given as wt (25).
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Table 2 Analytical conditions for XRF
Element 20a 208 Crystal Detector Slit Counting time/s
Si 144.46 InSb (111 SC F 20
Ti 86.07 84.90, 87.20 LiF (200) SC F 20
Al 145.05 PET (002) PC C 20
Fe 57.52 LiF (200) SC F 20
Mn 62.97 62.37, 63.80 LiF (200) SC C 20
Mg 45.28 44.04, 47.44 TAP (001) PC C 40
Ca 113.04 LiF (200) PC C 20
Na 55.21 53.56, 56.66 TAP (001) PC C 40
K 136.83 134.00, 139.50 LiF (200 PC C 20
P 140.85 137.50, 144.20 Ge (111 PC C 40

X-Ray tube : Rh target (50kV, 50 mA);

20 A : 260 angle of analytical line;

20p : 20 angle of background;

SC : scintillation counter;
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Table 3 Reproducibility of synthetic standard
glass bead sample SS3 (n=>5)

Element 2 c RS.D., %
Si 289937 663 0.23
Ti 11715 122 1.04
Al 50425 212 0.42
Fe 205188 1175 0.57
Mn 12759 185 1.40
Mg 15499 65 0.42
Ca 406649 943 0.23
Na 2925 22 0.75
K 76975 286 0.37
P 6127 85 1.39

% : average of X-ray counts; ¢ : standard deviation;
R.S.D. : relative standard deviation

PC : gas flow proportional counter;

F : fine; C: coarse
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Relative intensity of Si K.
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Plot of XRF intensity against SiO, con-
centration for rock standard and synthetic

standard samples

O : rock standard sample; @ : synthetic stan-

dard sample.

Relative intensity given as in-

tensity ratio of sample to synthetic standard
sample SS-3.
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Fig. 2 Plot of XRF intensity against P,0O; con-
centration for rock standard and synthetic
standard samples
QO : rock standard sample; @ : synthetic stan-
dard sample. Relative intensity given as in-
tensity ratio of sample to synthetic standard
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Table 4 Comparison of XRF and recommended values of JB-1, G2, MAG-1 and SGR-1
JB-12) G-22) MAG-1® SGR-1P)
Oxide
XRF - r.v. d. XRF  r.v. d. XRF  r.v. d. XRF  r.v. d.

SiO2 51.30 51.18 0.12 69.24 69.11 0.13 50.91 51.19 -0.28 28.34 28.30 0.04
TiO2 1.34 1.34 0.00 0.53 0.50 0.03 0.74 0.7 -—0.01 0.25 0.24 0.01
Al20s 14.69 14.53 0.16 16.04 15.40 0.64 16.29 16.46 —0.17 6.46 6.49 —0.03
Fe20s3(T) 8.98 8.96 0.02 2.58 2.65 -0.07 6.93 6.98 —0.05 2.99 2.98 0.01
MnO 0.15 0.15 0.00 0.03 0.03 0.00 0.10 0.10 0.00 0.03 0.03 0.00
MgO 7.63 7.7 —0.11 0.70 0.76 —0.06 2.97 3.13 —0.16 4.41 4.57 —-0.16
CaO 9.10 9.24 —-0.14 1.91 1.94 -0.03 1.39 1.38 0.01 8.17 8.32 -0.15
Na:20 2.71 2.80 -—0.09 4.31 4.07 0.24 3.53 3.91 -—0.38 2.84 3.02 —0.18
K20 - 1.64 1.44 0.20 4.35 4.51 -0.16 3.66 3.72 —0.06 1.59 1.63 —0.04
P20s 0.26 0.26 0.00 0.13 0.14 -0.01 0.16 0.18 —0.02 0.28 0.29 -—0.01

a) =3, b) n=2; All values given as wt%;
mended value; d: (XRF value) — (r.v.)

Fe203(T) : total Fe as FezOs; XRF : this work; r.v.: recom-
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35 HS5ZAF— FORE Table 5 Effect of re-fusion on XRF intensity
HTAE— b'biﬂf@ﬂﬂﬁﬁiﬂﬁﬂ?lﬂs’\’fﬁ’:ﬁﬁﬂi Number of re-fusion times (run)
Bust, BER, KRBICKET S ERENED. &o  Fement 7 > 3 i 5

ey IR CHIE LR, KRESSSEETRS g o 1o 1o Lol 102
LAER X h, KEFOKIC X - TIKITHEL, KER Ti 1.00 1.00 1.01 1.00 1.02
KBRS hich 0 L EESh . Bk XRF fIE Al 1.00 1.00 1.01 1.00 1.01

Fe 1.00 1.00 1.00 1.01 1.00

z - 2 a2
DR, BB LD RINOKD KB iEr ZF5. R Mn 1.00 1.01 1.00 1.00 1.02
,%mﬁotﬁaxe—F&Mﬁbta:6,Eii@ Mg 1.00 0.98 0.99 1.01 1.00
XRF g3 ELET L. Ca 1.00 1.00 1.00 1.01 1.01
. . . = Na 1.00 1.02 0.99 1.01 1.00
BifE, #7A¢— FORMCRIERT vy —2 % K 1.00 0.99 0.8 097  0.98
AL T35, BEcHILARLTWS L, RECERD P 1.00 1.00 1.01 1.00 1.03
BELTLD. ZDOBIeHTFAE— F%Eﬁﬁﬂj‘éc All values given as relative XRF intensity against

1 run.
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52 v — FERAWT XRF s BEMY 5 EEDE
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fo b XOBMETLELAE L. KE% Table 5 in GSJ Kt USGS » B L & BT ShicBEEERHRM
+. AnEL LEPHRKC X5 XRF BERLIERATE OHFTHRT -1, KEEX Table 6 RO 7R T.
LEBET, BORELLTFAE— FOFBENAERTD Kk X5 RAfto MEE L fEEET L HICK 20
B ENS ot UL, #¥7AE—- FREHALEL @OﬁixE—FﬁWﬂfé,Xm?%ﬁ%ﬁﬁaﬁﬁ
I3 Y FHVCPRFCETHERTACL HRETH 452 L CREE CCERSERIBDOND. L,
5. : ﬁ%ﬁﬁ%mﬂiﬁ?6%%01%@1’?%%!’&1%%%?: 5.

Table 6 Analytical results of GSJ rock standard samples

Name JG-1a JG-2 JG-3 JB-1a JA-2 JA-3 JP-1
SiO2 72.40 76.72 66.44 52.15 56.16 61.66 41.94
TiO2 0.26 0.05 0.48 1.27 0.68 0.69 0.02
Al20s 14.46 12.73 15.59 14.41 15.68 15.74 0.83
Fe20s(T) 1.94 0.94 3.72 9.07 6.35 6.69 8.41
MnO 0.06 0.02 0.07 0.14 0.11 0.11 0.11
MgO 0.73 0.07 1.80 7.69 7.25 3.69 44.74
CaO 2.09 0.68 3.63 9.20 6.15 6.21 0.57
Na:0 3.65 3.70 4.02 2.82 3.02 3.53 0.05
K:20 3.91 4.65 2.59 1.40 1.80 1.40 <0.01
P20s 0.07 <0.01 0.12 0.25 0.15 0.11 <0.01

All values given as wt%. Fe20s(T) . total Fe as FeeOs; n=2

Table 7 Analytical results of USGS rock standard samples

Name BHVO-1 BIR-1 DNC-1 QLO-1 RGM-1 SCo-1 SDC-1 STM-1 w-2
SiO¢ 49.59 47.59 46.71 65.56 73.12 63.04 66.22 59.57 52.56
TiOsz 2.70 . 0.94 0.49 0.61 0.28 0.60 1.00 0.15 1.06
Al:0s 13.55 15.40 18.20 16.48 14.01 13.87 16.00 18.40 15.16
Fe20s(T) 12.30 11.58 10.22 4.29 1.81 5.13 6.84 5.24 10.99
MnO 0.16 0.17 0.14 0.09 0.04 0.06 0.12 0.23 0.16
MgO 7.13 9.62 10.09 1.05 0.32 2.71 1.72 0.15 6.35
CaO 11.36 13.34 11.38 3.12 1.18 2.54 1.42 1.12 10.83
Naz20 2.33 1.68 1.94 4.17 3.83 0.86 2.00 8.52 2.19
K20 0.53 0.01 0.23 3.63 4.39 2.73 3.29 4.29 0.62
P20s 0.28 0.02 0.06 0.26 0.04 0.20 0.14 0.14 0.12

All values given as wt%. FezOs(T) : total Fe as Fe2Os; n=2
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XRF determination of major elements in rocks
using glass bead method with synthetic standard

KAGAKU Vol. 37 (1988)

samples. Akira YosHioka, Takao Sekine, Hidemistu
Yosuma and Koichi Nomura (Central Research Insti-
tute, Mitsubishi Metal Corporation, 1-297, Kitabukuro-
cho, Omiya-shi, Saitama 330)

A simple and rapid method for the determination
of major elements in rocks by XRF using the glass
bead technique has been investigated. Calibration
curves were made by using synthetic standard glass
bead samples. The preparation of the synthetic
standard samples was as follows. High-purity com-
pounds containing desired concentrations of elements
were mixed well and then heated at 1000 °C in air. A
sample (0.500g) was fused with Li,B,0, (5.500 g) in
a Pt-59, Au crucible at 1100 °C for 3 min. A small
amount of monobromtrifluoromethane gas (CBrF;) was
sprayed on the melt to remove air bubbles and to allow
the melt to be removed readily from the crucible. The
synthetic standard glass bead smples had a good repro-
ducibility and linear calibration curves were obtained
without matrix correction. The proposed method was
applied to the determination of Si, Ti, Al, Fe, Mn, Mg,
Ca, Na, K and P in various rock samples. The
analytical results of rock standard samples showed good
agreement with the recommended values.

(Received June 18, 1988)

Keyword phrases

XRF analysis by glass bead sample; synthetic stan-
dard; determination of Si, Ti, Al, Fe, Mn, Mg, Ca,
Na, K and P in rock; correction for loss on ignition.

NI | -El ectronic Library Service



