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Quantitative Analysis of Oolitics by X-Ray Diffractometer

Yutaka Kurokawa, Jun Yaoi, Hideaki Ota and Hidekazu Miyake

Composition is the most important element in controlling green sand. Oolitics, one of the
composition, is quantified by analyzing quartz by the silica program test. However this test
takes more than 8 hours and the analyzer needs to spend one hour on this work. To shorten
this time, we examined another method to quantify oolitics by using X-ray diffractometric
analysis for quartz. We chose the calibration curve method as a guantitative, First, we
changed the quartz content by using quartz and feldspar, then measured the diffraction X-ray
intensity, and obtained calibration curve between quartz content and diffraction X-ray inten-
sity. -As a result of comiparing each diffraction X-ray intensity of the first peak (angle of dif-
fraction is 2 6 26.6°) and the second peak (2 6 20.9°) with quartz quantity analyzed from the
silica program, the quantitative precision from the second peak was found to be better, because
there was no other material peaked around 2 8 20.9° for green sand. Although it takes al-
most 6 hours to analyze quartz by X-ray diffractometric analysis, the actual working time for .
the analyzer was shortened less than 30 minutes, and the efﬁc;eacy improved more than two

. tzmes compareé with the szhca program test.

Key‘wards oehtxcs, quart‘z, feidspar, 1hca program, X-ray dxffraatametm analysis..
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Fig. 1 Flewchart of analysis for sx}xea and oohtlcs content (measurmg time & actual workmg time) . (a) by
silica program (chemical analysis) , (b) by X -ray diffractometer
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Table1 Grain sme distribution of silica sand (mass
% 3.

opening ( & m) 1600 425 300 212 1501106} 75 1 53 | Pan HIS.FN
silica sand 03115111120144114105] ] 0211155

Table 2  Property stafistics of 23 green sand.

Ytotal clay; oolitics | silica JISEN.
; massh massh mass%h )
average | 110 18.2 67.5 1311
standsrd y .
davi 23 29 ; 48 613
" maximum 16.2 23.4 78.0 293.7
minimum 5.7 115 595 | 900
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Table 3 Type of automatic mortar.

material alumina
power supply AC100V-60Hz
electric power 4W
=)
revolutions/min pestle 120’:
mortar m
diameter of mortar 200mm
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Fig.2 Relationship between grinding times of
green sand and integrate intensity of X-ray (26 =
26.6°) . (a) new sand, (b) green sand (No.5)

Table4 Conditions of X-ray diffractometric quan-
titative analysis.

“anticathode Cu
tube voltage 40KV
tube current 30mA
divergent * scattering slit 1°
receiving slit -0.3mm
‘scan step 0.02°
measure time 2sec
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Fig.8 Calibration curve of quartz standard speci-
men (internal standard method).
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Table5 Comparison of quartz content between X-ray analysis and chemical analysis. X-ray analysis is

used for internal standard method.

sample

chemical analysis
quartz content, mass%

A-ray analysts by
quartz content, miass%

0.4(green sand) 76.0

101.9

AV

0.3{green sand) 81.5

121.0

No.10(green sand 71.7

1214 -
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Fig.4 Quantitative analysis by internal standard
method. (a) No4 green sand, (b) No.5 green sand,
(c) No.10 green sand. Q: quartz fe: feldspar fl: fluo-
rite .
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Fig.5 Calibration curve of quartz standard mate-
rials {calibration curve method) .
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Fig.6 Result of comparison between chemical
analysis and X-ray analysis by direct method. (a)
at2 6 =20.9° (b)at2 6 = 26.6°
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Fig.7 Quantitative analysis by calibration curve
method (No.7 green sand). Q: quartz, fe : feldspar
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Fig.8  X-ray diffraction pattern of green sand
after chemical analysis. (a) 25-30 deg, (b) 30-35 deg
Q: quartz, fe: feldspar, ph: phosphate
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