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Abstract: Preparation and evaluation of the limestone samples for a proficiency test using domestic limestone
have been performed. We have used statistical method for evaluation of the XRF and instrumental analysis
results. We have found that there were some outliers from XRF and ICP-OES instrumental analysis results
for each sample. After removal of 5 outliers among the 50 samples we could obtain the homogeneous samples
which have within a reliability of 95% from a statistical analysis result.
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Table 1. Grades of the Limestone
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CaO SiO, MgO Al,O4 Whiteness
High Ca Limestone > 54% < 1% <1% < 1% > 90%
Mid. Ca Limestone 52-53% 1-4% 1-2% <1% > 85%
Low Ca. Limestone < 52% > 4% > 1% > 1% < 85%
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Fig. 1. Pulverization of the limestone.
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Table 2. Quantitative results of the limestone samples (%)

A|ENO. CaO SiO, ALOs Fe,O5 MgO
16-A-1 53.1158 1.455779 0.413132 0.45463 4313767
16-A-2 53.03601 1.472264 0.424502 0.441438 4.310421
16-A-3 53.0788 1.473532 0.437136 0.440423 4307074
16-A-4 53.1077 1.491286 0.430819 0.450571 4352253
16-A-5 53.15164 1.479873 0.420712 0.45463 4332174
16-A-6 53.15974 1.479873 0.420712 0.452601 4320461
16-A-7 53.06723 1.472264 0.420712 0.45869 4297034
16-A-8 53.11233 1.462119 0.411868 0.449556 4295361
16-A-9 53.06954 1.467192 0.421976 0.42926 4295361
16-A-10 52.99323 1.455779 0.411868 0.453616 4.303728
16-A-11 53.10539 1.469728 0.419449 0.448542 4.308748
16-A-12 52.92385 1.467192 0.421976 0.449556 4.288668
16-A-13 52.85216 1.465924 0.419449 0.446512 4281975
16-A-14 53.02329 1.470996 0.43461 0.445497 4.276955
16-A-15 53.01751 1.478605 0.421976 0.445497 4.328827
16-A-16 53.05798 1.463387 0.408078 0.448542 4.288668
16-A-17 52.90651 1.467192 0.413132 0.452601 4295361
16-A-18 52.9597 1.465924 0.420712 0.457675 4.280301
16-A-19 52.96779 1.492554 0.429556 0.450571 4.35058
16-A-20 53.07648 1.482409 0.427029 0.434334 4.315441
16-A-21 52.76759 1.453243 0.406815 0.450571 3.790025
16-A-22 53.00248 1.453243 0.427029 0.447527 4275282
16-A-23 53.01636 1.451975 0.421976 0.451586 4.323807
16-A-24 52.99785 1.503967 0.432083 0.444482 4.3305
16-A-25 53.02214 1.477337 0.423239 0.441438 4.333847
16-A-26 52.99554 1.463387 0.415659 0.453616 4285321
16-A-27 53.1077 1.46846 0.428293 0.450571 4322134
16-A-28 52.81863 1.463387 0.410605 0.447527 4.288668
16-A-29 53.06839 1.662479 0.502833 0.437379 4.374006
16-A-30 52.85679 1.488749 0.44598 0.444482 4266915
16-A-31 52.99207 1.483677 0.4384 0.45666 4.328827
16-A-32 53.06376 1.506503 0.4384 0.447527 4.380699
16-A-33 53.05336 1.473532 0.423239 0.446512 4.298708
16-A-34 53.04642 1.510307 0.44219 0.43332 4.3305
16-A-35 53.10655 1.510307 0.502833 0.448542 4367313
16-A-36 53.02214 1.481141 0.423239 0.438394 4.315441
16-A-37 52.94466 1.520452 0.44977 0.436364 4317114
16-A-38 52.87066 1.472264 0.421976 0.455645 4.278628
16-A-39 53.02676 1.493822 0.439663 0.455645 4322134
16-A-40 52.98282 1.487481 0.451034 0.452601 4308748
16-A-41 53.07764 1.496358 0.435873 0.447527 4.312094
16-A-42 53.0337 1.483677 0.430819 0.446512 4.302054
16-A-43 52.91576 1.481141 0.421976 0.448542 4.302054
16-A-44 52.97473 1.483677 0.433346 0.460719 4.325481
16-A-45 53.12505 1.514111 0.457351 0.449556 4.3556
16-A-46 52.26129 1.457047 0.416922 0.438394 4250182
16-A-47 53.10076 1.507771 0.44598 0.445497 4.3305
16-A-48 52.98976 1.50143 0.435873 0.453616 4.323807
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Table 2. Quantitative results of the limestone samples (%)
/‘] ENO. CaO SlOz Ale; F6203 MgO
16-A-49 53.11233 1.482409 0.418185 0.449556 4.338867
16-A-50 52.96779 1.547082 0.495253 0.455645 4.305401
AVERAGE 53.1021 1.4843 0.4313 0.4480 4.3026
STDEV 0.686377 0.03242 0.02104 0.006847 0.078767
245 98lelE XRF 7]7]{Rigaku ZSX Primus, 4 () &8A & TFE A FE 20 mL &F] WF
kW (60 kV, 150 mA)} 7+ AR 1T}, R & 1&
XRFEA S glass disce The3t 22 WH o2 A%t (6) 1100 °C2] €& 7014 208 59 78] Ao+
s, LR

2}

(1) AFZE AIE= 105 °Co] Ax7]0A 2417 ©]
5] Az

(2) LiuBsO; &84 6.0 g& 3
vialoll ¥=t}.

(3) A8 0.6 g&
Ela=

@ MNES &8 0

ballS ¥ 3 mixer millo|A] <F

#3lo] 50 mL plastic
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Table 3. Analytical data of the samples (wet, ICP-OES)

A3 WA A
glass disc((E= glass bead)S | 23}

(8) Az¥ A|H2l glass disc= XRF =% & holder
o ¥olx A3t

XRF &7 Z ZH(Intensity, keps)= 4 FE4] A 3H(%)
2 AL Table 20014 BoAF= vie} ). A3
Al7] 8 Aol tigk A} gho] HlaE] vrol vl
A #ATANELS & F doy o thste]

@) Q_FE_O_ = /Hz‘ﬂE_oﬂ -3

= =
RE W=

Sample SiO, AlLO; CaO MgO Fe,04 Loss on Ignition
No.* (Wt %) (Wt %) (Wt %) (Wt %) (Wt %) (Wt %)
1 1.49 0.272 52.09 3.179 0.403 42.83
2 1.50 0.271 51.97 3.177 0.401 42.78
3 1.52 0.273 51.97 3.198 0.419 42.69
4 1.51 0.271 51.98 3.176 0.397 42.72
5 1.53 0.274 51.80 3.219 0.405 42.83
6 1.52 0.273 52.13 3.085 0.391 42.76
7 1.49 0.269 52.16 3.110 0.390 42.69
8 1.52 0.270 52.13 3.102 0.383 42.70
9 1.51 0.271 52.18 3.121 0.384 42.84
10 1.52 0.273 51.97 3.050 0.384 4293
11 1.49 0.270 52.01 3.154 0.394 42.80
12 1.50 0.270 52.19 3.093 0.402 42.78
13 1.49 0.272 51.76 3.205 0.411 42.87
14 1.50 0.272 52.03 3.128 0.398 42.72
15 1.52 0.273 52.04 3.139 0.390 42.75
16 1.50 0.271 52.05 3.183 0.399 42.67
17 1.51 0.270 52.05 3.099 0.385 42.76
18 1.52 0.271 52.13 3.125 0.391 42.74
19 1.51 0.269 52.12 3.138 0.394 42.69
20 1.49 0.270 52.07 3.161 0.392 42.89
21 1.51 0.271 51.94 3.147 0.393 4291
22 1.51 0.273 51.90 3.170 0.400 42.85
Av. 1.51 0.27 52.03 3.14 0.40 42.78
5224 BUICP-OES XRF w4 AW S = XRF A& Mo ehs Ja8ls.
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