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Abstract Inductively coupled plasma optical emission spectrometry (ICP-OES) has been used to determine
magnesium oxide (MgQO), ferric oxide (Fe,O;), silicon dioxide (SiO,), manganese oxide (MnQO) and

aluminum oxide (Al O;) contents in the limestone. After being fused with anhydrous sodium carbonate
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and sodium tetraborate at high temperature, the limestone sample can be well dissolved by acid hydrolysis
with hydrochloric acid. The analytical spectral lines Mg 285. 21 nm, Fe 238. 20 nm, Si 251. 61 nm, Mn
257.61 nm and Al 396. 15 nm were selected respectively as analytical spectral lines. The effect of matrix is
corrected by blank correction. Under the selected experimental conditions, the linear correlation
coefficients of calibration curves of elements were all not less than 0. 999 within the linear range. The
relative standard deviation (RSD, n=6) of the test results were between 1. 8% and 2. 4%, and the labeled
recovery of each measurement element was between 94% and 105%. In accordance with the experimental
method, the test results of each element were compared with the results obtained by the five national
standard test methods, and the accuracy, precision and recovery were within the ideal range. The results
show that this method can meet the requirements of simultaneous measurement of five elements in

limestone, and is more rapid and accurate. The study demonstrates the method will also play an important

role in the analysis and characterization of limestone materials.
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Table 1 Addition volume of the tested elements standard solution

JLHR FRAEWr R B/ (mg « L™ TAKE HER AR T/ mL TR EHWELE/ X
Mg 100 0 0.1 0.2 0.4 0.8 16 3.2 0.1~3.2
Fe 100 0 0.1 0.2 0.4 0.8 16 3.2 0.1~3.2
i 100 0 0.1 0.2 0.4 0.8 1.6 3.2 0.1~3.2
Mn 100 0 0.1 0.2 0.4 0.8 1.6 3.2 0.1~3.2
Al 100 0 0.1 0.2 0.4 0.8 1.6 3.2 0.1~3.2
1.5 (UESHiEE 4 FH B AT B A ) 2 o R A A R R M

ICP-OES (X i) EERAETESH . FhHE
W 0.55 L/min, B FRE JRIN R 1 300 W, 55
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Table 2 Conversion coefficient of element content to

oxide content

TR Ay HHRAK
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Fe Fe; Os 1.429 7
Si SiO, 2.139 3
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Al AlLO; 1.889 5
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Figure 1 Linear regression equation, correlation coefficient
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Table 4 Detection limit and lower limit of quantitation ®E -G 7)—( AFRUERE B YSBC15703-2003,
I ) . -1 . -1 3 N ST 9 Y
Jf ﬁfﬂ"i/;';fs LD ﬁTT{)g*; LD AT EE W 6 U, HATHR M B M Ty
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Fe 0.007 5 0. 025 0 {EFAEXT AR IR 22, M S5 R R 7. R 7 hA]
si 0.010 3 0.034 5 VA, R FHA 7 v 1 T e 45 SR 04 A X5 A v D 22 78
M 0003 8 00121 L. 86 ~2. 426 , Wi JE AP U7 U A 4 K
Al 0.002 0 0.006 3
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Table 5 Determination results of MgO, Fe,O;, SiO, , MnO and Al, O; contents in the limestone
BERBREE RERUREE/ bilpaed -3 4E /
(=== 3 A y
iy HRES i m/g (mge LD S - HHEAR Y y W2/ %
GBW 0.202 5 1.373 2.249
07215 0.204 2 1. 401 10/200 2 2.275 226 0026
MgO Lo : 2% = MXT00 X107 oy sg3 :
GBW 0.200 1 0. 399 mXr 0.661
10/200 0. 66 0. 008
07214 0.204 1 0. 402 0.653
GBW 0.202 5 0.314 0. 443
07215 0.204 2 0.318 10/200 —2 0. 445 0- 444 0002
Fe, Oy Lo ' 2V = MXL00XI0Z oy yp97 :
GBW 0.200 1 0. 205 mXr 0. 293
110/200 0.30 0. 007
07214 0. 204 0.214 0. 300
0.202 5 0. 845 1.785
GBW07215a 0. 204 2 0. 851 10/200 B L 783 1.78 0. 002
SO, ’ ' 2% = MX10Z o h 1303 )
0.200 1 0.148 mXr 0.316
GBW07214 10/200 0.32 0.017
0.204 1 0.159 0.333
0.202 5 0. 396 0.739
GBW07215a 0. 204 2 0. 409 10/200 . 0. 757 0.75 0.018
AL O, : : 2% = MX10Z oy ggos :
0.200 1 0.011 mXr 0.020 8
GBW07214 10/200 0. 022 0.0014
0.204 1 0.012 0.022 2
0.202 5 0.010 0.012 7
GBW07215a 0. 204 2 0. 010 10/200 . 0,012 6 0.013 0. 0001
MnO : : 2% = MX10Z oy 9919 :
0.200 1 0.012 mXr 0.015 5
GBW07214 10/200 0.016 0.0013
0.204 1 0.013 0.016 8
£6 MELRLES
Table 6 Results Comparison
PRAERE R RS MgO Fe; 03 SiO, MnO Al; Os
FRUELE/ % 2.29 0. 446 1.8 0.014 0. 77
E K AR ! 9 2.18 0. 436 1.7 0.012 0. 66
GBWO7215a ER bR EE/ % 5
ICP-OES #:1l i 8/ % 2. 26 0. 444 1.78 0.013 0.75
Bl R/ % 98. 7 99. 6 98.9 92. 8 97. 4
FRUELE/ % 0.68 0.31 0.34 0.016 0. 021
E K AR ! 9 0. 61 0.28 0. 0.014 0.02
GBWO 7214 ER bR EE/ % 3
ICP-OES 3£ 218/ % 0. 66 0.3 0. 32 0.016 0. 022
Bl R/ % 97 96. 8 94. 1 100 105
®7 BTETR 94 % ~105 % » W A& 43 AT W 58 B4 B R, U B O ik E A
Table 7 Precision test EIE
=] MgO  Fe;O3 SiO; MnO ALO; %8 mMiEEKTYE
SEME/ % 0. 63 0.3 0. 26 0.01 0.26

AR AR % 1.8 2.9 2.3 94 18 Table 8 Recovery rate test

— = ﬁ’ﬂﬁ% MgO Fez 03 SlOz MnO Alz 03
2.6 mAREIBRE KE/ % 0.69 0.3  0.28 0.02  0.28
BB EAKARSTMA 1 pg/mL IFRE/ % 1.64 141 211 013 1.86

B &L E (A Mn R 0.1 pg/mL) IR HEVE W ARG EE/% 228 168 228  0.15 2.2l
e s g o N _ R/ % 96.9  98.1  94.9 104 103
BEAT AR [E] M SE 5, B R PR IL SR 8, hnAn [l i R 7R
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