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Based on X-ray Fluorescence Spectrometry,
Determination of Eight Components in Quicklime
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Abstract: The main components of lime are CaO and MgO, in the production and transportation process, it is easy to
absorb H,0 and CO, in the air, affecting the quality of lime, in the traditional detection method, CaO and MgO use
EDTA titration method, the method in the detection process, it is inevitable to avoid the impact of CO, in water on the
results, in practical application, different laboratory detection nodes Results often vary greatly. In this experiment, the
limestone standard sample was selected and burned it at 1000<C to obtain the quicklime standard sample. Li,B40; was
used as the flux, and the molten glass sheet method was employed. The sample to flux ratio was 1:10, and 0.2 mL of 300
g/L NHgyl solution was added as the release agent. The calibration sample was accomplished by melting at 12000 <C for 10
min. In X-ray fluorescence spectrometer, spectral line interference was eliminated by spectral line correction, and matrix
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correction was carried out according to the empirical coefficient method to correct the effect of calcination in the sample
on the results. A composition analysis method for CaO, MgO, SiO,, Al,O3, Fe,03, TiO,, K,0, and Na,O in quicklime
was established. Through the verification of the precision and accuracy of the method, it was proved that the results of
the method could meet the needs of daily production quality monitoring. Through the method verification, the relative
standard deviation of the detection results of different elements of the method is between 0.02%-4.11%. By comparing
the certified standard samples with different methods, the result error is within the allowable range, which proves that the
results of the method can meet the needs of daily production quality control.

Keywords: Quicklime; X-ray Fluorescence Spectrometry; Fusion Sample Preparation; Matrix Correction;
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GBWO03117.YSBC28702A.YSBC28703A.YSBC28704B.
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Table 1 Measurement conditions of element
_ ‘ H |y ] = J iTk=n W BR8] Time/s
s e [P0 [REB oo [ME [EE leg  leg BB RES T (WA
El - & Collimator Voltage/ |Current/ 20/(9  |Pulse height g (TR (TR
ement |Line Detector Bgl Bg2 .

Crystal |/pm kv mA analysis Peak |Bgl |Bg2
Na ka PX1 550 Flow 25 88 -0.8536 |1.2071 |27.55 |37~65 10 |4 4
Mg ko PX1 550 Flow 25 88 0.5066 |-1.0111 |22.83 |37~70 10 4 4
K ka LiF200 |150 Flow 25 88 -0.7365 136.67 |35~65 10 |4
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— . AR |(EER ; BE |HER R E AT [JUER A Time/s
S I
LR 15'2% N Collimator waR Voltage/ |Current/ R Hit 20/(9  |Pulse height % (TR (TR
Element |Line Detector Bgl Bg2 h
Crystal |/pm kv mA analysis Peak |Bgl |Bg2
Al ko PE002 [550 Flow 25 88 -0.6557 145.92 |30~76 10 |4
Si ko PE002 [550 Flow 25 88 -1.2972 109.02 |27~73 10 |4
Ca ko LiF200 [150 Flow 40 55 -0.3482 113.09 |31~68 10 |4
Fe ko, LiF200 [150 Flow 55 40 0.7935 5750 |16~64 10 |4
Ti ko, LiF200 [150 Flow 55 40 0.7047 86.18 |10~24,35~66 |10 |4
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HEPERRIR EhE 1 GBWO7120 45 134N KA A TERRAE
Ffdl, 761000C FRIBEL h, il s A A KB HERE .
£ 105T MHET 2 hy AN IERPE BN TRAT A % o
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AR 5.0000 g LioB4O7 J& 51 T 4H-2 H B, A
TFRHAL 0.5000 g il 28 L (1) A A IR BRAHERE i T 77 L
F BB R 2 #3550, /N BRI B i 1
PSRN, 50N 0.2 mL300 g/LNH,4l &
RIS, 6], N4 HAMEFENLH, £ 1000C T,
TEIAFENL O BRE R, ARl 10min, il & BRARTERE A/
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Table 2 Content of each component in CRMs and calibration samples w/%

FE & Sample Sio, Al,04 Fe,05 TiO, K,0 Na,O Ca0 MgO
GBWO07120 11.12 1.137 0.351 0.064 0.251 0.05 85.45 1.187
GBW07129 0.529 0.265 0.123 0.012 0.021 0.025 97.87 0.423
YSBC28702a 0.515 0.139 0.101 0.009 0.043 0.012 98.44 0.391
GBW07133 2.232 0.506 0.270 0.051 0.061 0.035 93.85 1.308
YSBC28703a 1.173 0.320 0.183 0.014 0.078 0.009 94.36 3.982
YSBC28704b 1.378 0.493 0.573 0.02 0.074 0.005 76.01 20.22
YSBC28705a 1.533 0.642 0.430 0.039 0.223 0.014 87.20 9.626
YSBC28706a 1.922 0.647 0.539 0.04 0.224 0.011 79.78 16.09
YSBC28707a 1.25 0.195 0.179 0.010 0.048 0.007 54.43 1.25

YSBC28708a 2.592 0.680 0.387 0.041 0.257 0.012 85.80 9.748
YSBC28709b 3.925 0.813 0.329 0.039 0.479 0.021 87.36 7.269
GBWO07215b 3.539 1.271 1.440 0.021 0.011 0.013 88.32 3.968
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Table 3 Calibration curve equation

4 Component REE RMS K

Al,O, 0.1151 0.0412
Sio, 0.2325 0.0536
Fe,0O4 0.035 0.0612
TiO, 0.0058 0.0636
Cao 1.664 0.0569
MgO 0.2026 0.0429
Na,O 0.014 0.0417
K,0 0.1538 0.0213
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3.1 ARG R IE R

AR R 2 IR RE &, BT AR E
B NI PEE AL, IR Bk B R P Y DU B R A A
VA9, 10]. @I Xf =Fh b BIEFIBEAT X EE, & B
Li,B,O; #4751 Li,B40:-LiBO, 12 & 1471 (m:m=67:33) .
Li;B,0; -LiBO, R A #4577 (m:m=12:22) , £ 1000<C,
JARR 10min B, = AE# AT DASRAS R G IO RS OE
FER, HIREEENEL, nTDLABRIZER, DAAEE
FE R FH 2 VU B s 711

3.2 JUARSRIAIARE Sh A RE EL

TSR BRI ASE B DAUJS S AN N R B e 2R AR &=/
ANRE. MRS, fERE T NHBr. NHgl #K 1%
Bk, BB RBABRCR, 1 NH,Br 5
RORHT, 1H NH,4Br 7 BrKo i 2k 5 AlKa 3% 2k 7745 ™
HES T, 20 ALO; Ml EL5R[11], FiE bk
HES T, AJ71F% 300 g/l NH4l BN AR o
Z3EXF HE SIS R B, FEMIA 0.2 mL 300 g/L NH,4l ¥
PGS, SR IA g, PR, AR E
Ko MBI LU S, A S IR, (R R
BRIV S 24 RN RBUE[12, 13]. ASLIik#E
1:12 11 1:10 PRI 7R RE LU EAT LUAS, FERIRE 26 AF T S
HOT LORIFE 5) R R, iR AR S 2 5 R
B, B AR 1:10 FORFE S A IR R L AT A R .
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R, ERAERURE T, 20 5% e E R [ 10,
15, 20 min #EATXTEEIAES, SR {E 950<T K,
RUA R IR, FERIERAN TS, A4dE, 55 %
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Table 4 Melting condition test

AR 1] /38 950<C 1000<C 1050<C

10min MR T A, B4 S - Bt N
15min WA A, B4 JaahE s, SPEILAM B M
20min JERANTEA, B4 JaRhsE e, PRSI prikz ]

3.4 R LU I B 25 R KR

A IRAE S B TR A I AR R, DRBRE L RN AR
T B[R] AN J2 B A O AR 5 2 SR K 2SR = &
Tt SEURS FOEA — I BT DATERE IR
AR, LSERR B IXER S KR [14]. BARTTEE R K
BFREX 1.0000 g BFE T8, il E m
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Table 5 Precision test results

TE Sio, AlLO, Fe,05 TiO, CaO MgO Na,O K,0O
1 2.82 1.73 0.37 0.031 87.95 1.91 0.021 0.13
2 2.86 1.77 0.38 0.03 87.93 1.92 0.02 0.12
3 2.83 1.76 0.35 0.031 87.92 1.93 0.02 0.13
4 2.83 1.78 0.39 0.032 87.94 1.93 0.02 0.13
5 2.84 1.74 0.36 0.031 87.91 1.94 0.021 0.12
6 2.88 1.76 0.37 0.03 87.93 1.95 0.021 0.13
7 2.87 1.75 0.35 0.031 87.95 1.96 0.021 0.12
8 2.86 1.73 0.38 0.03 87.95 1.93 0.02 0.13
9 2.87 1.78 0.37 0.031 87.98 1.95 0.021 0.13
10 2.83 1.76 0.34 0.032 87.97 1.92 0.021 0.13
11 2.86 1.75 0.35 0.031 87.96 1.94 0.021 0.13
& ME wi% 2.85 1.76 0.36 0.03 87.94 1.93 0.02 0.13
FrifE 2= SD% 0.020 0.017 0.015 0.001 0.020 0.014 0.000 0.004
AR FR AR 22 RSD/% 0.69 0.95 411 2.16 0.02 0.74 2.33 3.50

3.6 FEIEHERK

P45 N YSBC28705a, GBWO7133 [HIFRFE M i
FERERL, A SR B R AR AR LA o X
T 8 HICER IR A X B2k, EDT %4
TSEVE S SR IROGIEE . T 66 BEE AT I &

S AT, Pext g R EIR: R X Bk
Fee iR A A TR B A 5, X PR RO
E R R SR ES B IR E, AT
GB/T3286-2012 [15]#H5E 1 suVrva e, 45K WK 6.
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Table 6 Comparison of measurement results of quality control samples

FE T H SiO, AlLO; | Fe,0; | TiO, K,0 Na,O CaO MgO
HoAth 77 vE 52 (% 1.50 0.63 0.42 0.037 0.21 0.012 87.03 9.59
A5 H % 151 0.62 0.43 0.038 0.20 0.013 87.31 9.60
YSBC28705a
Z%H% 153 0.64 0.43 0.039 0.22 0.014 87.20 9.63
RV ZE% 0.07 0.07 0.021 0.02 0.04 0.01 0.49 0.21
HoAth 773500 52 (E % 2.20 0.50 0.25 0.050 0.060 0.032 93.79 1.29
AT7 N EH % 2.21 0.49 0.26 0.051 0.061 0.037 93.90 1.30
GBW07133
S (H% 2.23 0.51 0.27 0.051 0.061 0.035 93.85 1.31
Y ZE% 0.07 0.07 0.021 0.02 0.04 0.01 0.49 0.21

vE: HAB 7 EMERS, CaO. MgO XM EDTA &4 E: Si0, Fe,0. TiOp AlLOs KT WA 6 EE: K0, Nay0 R KIA

JF T IO T -
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