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Table 1 Measurement conditions of the XRF instrument

S . R WERL AR IR SR

gH gk " M ¢y ) (mA) (kV) o (s)
Ca0  CaKey LiF200  0.23 113.091 10 50 20
Mg0 MgKe; XS-55  0.46 20.787 111 27 20
Si0, SiKey  PET  0.46 109.023 111 27 20
Fe,0; FeKa; LiF200  0.46 57.529 50 60 20
ALO; AlKey;  PET  0.23 144,650 111 27 12
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], BHO119 —2Wa g iU KR A58 Fir ot ol o

A7) DU RS (/AT 4l 76 550°C ke 4 h,
o3, BT TR s, &M,

IS AL TR (5% ) .

A - PEREIRGAUR(V: V=9:1),

1.3 SE8sJ5ik
1.3.1 Kyl i e

3 AIFREL(1.0 £0.0001 ) g THE0RH T 21k
T E (A4 HE 3 b, B 3P BT 300°C RLR 1Y iy T
P BT E PR E 1050°C ks B E, TFEY
1.3.2 0k Al 2%

DLEA 4 3 vl o Ky el i I i A e SRt A
BORL RS R AR B L 12 10 K56 in A DU B R
BUAT RS G AR TOIN ALY 1 mL AL BRI
PR3 BT AR KT, BRI A 1050°C
() B AL B R 15 min DL b B C
BEH BUH A, frisR e FIE R B 3R 05,
OB R A T T el
1.3.3 PRl Zenydar

FRRR 1. 3.2 ikl SR fER 1 4

JE I 2 AT W00 A R 20 Y X SRR ik
JE RIS o REGE, Lok BE 5060 W 0 B0 & i
HVERRHE M 2k
1.3.4 SpirsRmita

R AXIT R A s AP R T R S &
wHw(%) ;.

w = C, x (100 = T.OT)/100
b LOI—iURH B8 it (% ) 5 C—ilp v vh
MoTREAY) | SR (R, %) o

2 ZR5vhHe
2.1 FERVESFAEN R 5
2.1.1 FERES

FEHE 1,301 450 1. 3.2 A5 SCg0 20 5%, ol DL+
B 2 A BRI R K L 1050°C 44 B8 B A v stk 7l
FAURE A R R B 08 300 45 1 45 1k A ) T
R CRVCR K be ek ) L 45 R W36 2, fiak 2 o]
U, 3R B 00 5 ) A Ok 1 e ve e R
TR B e E, HEMHKRF 1%,
A, 4z [ CaMg( CO5) , 7 750°C LI T #4343
fiit i CaCO, 11 MO, 1iii CaCO, 7E 900°C LA | 7] L4
HRAME N Ca0' ' 1050°C L 5 T 14 25 41 S iR
P30 VR Uk R B, B o B R
CO, , &Yk g o il 1) COL A7 E . 1T 1050°C 4
e SRR B ) 5 i 8 iR (R R e e e K
bR GB/T 3286. 8—1998( 11 JK A7 . f1 L2207
Tk KRE s L i e ) ML AE FRiF 22 2 N, 58 L
Z CaMg (CO; ), MgCO, Fil CaCO; 43 fiff i MgO Fl
CaO PR BEAIR P8, #i 0L, A8 Sk #E 1050°C 14
Ja B FEVE RO £ XRE I fAE B, DAk S ik}
Ja il B 2k R T A 5 U R 2R R I 4 R o i R 1

M o

2 AFESAERR KR

Table 2 Loss on ignition of the different basic states of samples

Yobewiit  YSBC28724 -93 BH191 -4 YSBC11703 - 95
(%) F 1050CHHEE T2 1050CH R T3 1050C K pes
IEM 43.02 0 43.95 0 46.46 0

ME  44.05 0.17 45.00 0.18 47.55 0.22
TRz 1.03 0.17 1.05 0.18 1.09 0.22

2.1.2 RERFRE
Hz A1 E 1050°C B 1 fe & =9 o CaO Fil
MgO,1fij CaO F1 MgO # 5y W Y& 25 < B 7K 43
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Table 3  Experimental results of the dilution proportion

Bk S

IR ) 5 AR
s WiShHeTe S I
1 iSRS B IE
L0 R LR
L2 SRR R RNk
1S R IR
2.2.2 AR ST

DI RBA 0 1F A AR, 8 3O A 5590 v 431 n
A0.5.0.8.1.0 f11.5 mL [ 5% MLV, 2
78 0.5 mL 0. 8 mL A IR FH S 2 /), It R e

5 bR HEI ARG AR bR 2 AR R

4T K Bk B 1.0 mL B, AR BRI %3k
100% 5 4IRS0 FH SR 1.5 mlL Bsf 45 Fl R A 1) 92
TR 2E R Al AN T o BRI RR =28 1.0
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TE1050C 5514, A Aok o A a8 (12
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2.3 brdEmhZilf:

KEVR ST FRME YB/T 5278—2007( = f1)
R AT AL FRAE JC/T 649—1996 (- AR B 35 FH 9 =
AR A7 b B2 A 4 R T 2R, Ca0 =
30.0% MgO=18.0% .Si0, <3.0% .Fe,0,<1.2% ,
Al O, <1.0% AL HTREA o HAb 2= o 28K 1
AR ST RS AR AR s R (LR 4) 1
VERRE I 2R, 25 700 41 20 1 b o4 ol 28 10 4 OC R E07E
0.9940 ~0.9994 ZJa] , AnifEf ZE 7L 0. 03% ~0.51% Z
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Table 4 Components content of dolomite standard test portion

FrifEife (%)
G Ca0 MgO Si0, Fe,0, AlLO,

PRI
YSBC28721 -93 34.80 17.75 1.51 0.185 0.31 44.70
YSBC28722 -93 29.80 21.06 2.09 0.209 0.285 45.80
YSBC28724 -93 29.10 20.78 5.47 0.21 0.31 43.02
YSBC11703 =95 30.45 21.51 1.12 0.165 0.105 46.46
BHI91 -4 28.57 19.84 5.01 0.56 1.05 43.95
BHO119 -2Wa 37.59 15.38 0.25 0.459 0.11 45.88
GBW 07217 30.60 20.73 0.96 0.376 0.295 46.30
GBW 07217a  32.11 20.37 0.021 0.224 0.017 46.89
GBW 07216 36.55 16.59 0.092 0.226 0.027 46.23
GBW 07216a  35.02 17.88 0.049 0.495 0.024 46.32

Table 5 The related coefficients of dolomite standard curves, standard deviations and detection limits

SABTH 2 el T HI% 8 bl i
TR Hopedk i (%) (%)
Ca0O 28.57 ~36.55 50.97 ~69.46 y=4.605x +2.219 0.9940 0.51 0.45
MgO 15.38 ~21.51 28.42 ~40.18 ¥ =0.2839x +0.1705 0.9994 0.09 0.48
Si0, 0.25 ~5.47 0.46 ~9.60 y=1.059x +0.3118 0.9986 0.14 0.051
Fe, 05 0.17 ~0.56 0.31~1.00 y =0.1682x +0. 0006 0.9986 0.10 0.015
Al, 0, 0.10 ~1.05 0.19 ~1.87 y=1.145x+0.1033 0.9976 0.03 0.011
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Table 6  Analytical results of precision tests of the proposed
method
QD10 - 111 FRifERE S BH191 -4 FRifEFES

S

MM psscn) (o) () ”‘Eﬁﬂ?m@{kﬁn T(om (%)

Ca0 30.80  30.69 0.15 0.5 28.57 28.79 0.17 0.6
MgO 20.79  20.69 0.16 0.8 19.84  19.97 0.12 0.6
Si0,  0.99 0.96 0.017 1.7 5.01 5.09 0.035 0.7
Fe,03 0.32 0.32 0.0050 1.2 0.56 0.54 0.0070 1.3
ALO; 0.23 0.22 0.0038 1.7 1.05 1.03 0.013 1.3

IR 2 AN A = A FRHEY) i QD10 - 113 Al
QD10 — 114 (F & A 0 E ZARHED) 0T , R 5% me a9
R DK IR ARBR U A 5T Bk ) 64T T 5 v Sz
FE RO ST I E HEAT 2 YOFAT I, O,
IS S5 L2 7 AR o v I (B -5 A i 3
AAHTF, £ AL AR X i 22 (n =5) 2y 0. 78% ~
4.83% , Jy i B B I HERR T

T JIEAERNE S HTES

Table 7 Analytical results of accuracy test of the proposed method

D10 - 113 #f5 D10 - 114 F£5
P Q A Q Ea

gin ONEE ARNE HMHRE E(E
(%) FHE(%) (%) (%)

AWEIE A2
FHE(%) (%)

CaO  30.79 30.55 0.78 34.74 34.39 1.01
MgO  20.73 20. 50 1.11 17.16 16.96 1.17
Si0, 2.12 2.05 3.30 1.45 1.38 4.83

Fe,03  0.275 0.272 1.09 0.404 0.398 1.49
ALO;  0.203 0.199 1.97 0.296 0.290 2.03
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Determination of Calcium, Magnesium, Silicon, Iron and Aluminum in
Dolomite by Wavelength Dispersive X-ray Fluorescence Spectrometry with
Fusion Sample Preparation

CHU Ning, LI Wei-gang, JIANG Xiao-guang , ZHANG Yan-fu, Bl Xiao-rui
( Bayuquan Entry-Exit Inspection & Quarantine Bureau, Yingkou 115007, China)

Abstract; A method has been developed for the determination of calcium, magnesium, silica, iron and aluminum
in dolomite by Wavelength Dispersive X-ray Fluorescence Spectrometry. Dolomite is a carbonate mineral with a
large portion of loss on ignition. In the process of test glass disc preparation, if dry-base sample powder is used, a
small amount of test components evaporates with the large amount of carbon dioxide, and causes lower determination
results; if the ignited test portion is used, because of moisture and carbon dioxide in air being easily absorbed by
the ignited sample powder, the determination results are also be low. To avoid these influences, the mass of the
ignited test portion was directly used as the amount of test portion, and fused under 1050°C with fusion agent
lithium tetraborate for glass disc preparation. 5% ammonium iodide solution was used as the releasing agent, and
the dilution proportion of test portion and fusion agent was 1:10. Dolomite reference standard materials and samples
were used for calibration. The related coefficients of all components were in the range of 0. 9940 —0.9994 | and the
limits of detection were in the range of 0.011% —0.48% . Accuracy and repeatability of the proposed method were
good, the results of determination were in good agreement with certified values and the relative standard deviation
(RSD, n =11) was in the range of 0.5% —1.7% . This method is suitable for simultaneous determination of
calcium, magnesium, silica, iron and aluminum in dolomite and its ignited residue.

Key words: dolomite; primary and secondary content of components; fusion sample preparation; Wavelength

Dispersive X-ray Fluorescence Spectrometry; basic state of sample; loss on ignition
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