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1.1 B/ TIEEHE

BB D3 ;RIX 3000 B X 54 % 66X
(HAE2E) %% RuE;EHETEELEL RN ¢30
mm; X § 4 F T/EHB B - 8 KK MnO, K,0,
P,05 7 50 kV —55 mA #F, HATTE BN 50 kV
—50 mA; #E B 2% M B 4% (coarse) o ST K I
KEHTWMBLHMBHITE 1.
1.2 &H

Li,B,O;:7E 800 CHHE 2 h 5, L THe&HF
4/ LiBO,: 200 g/L; NH,NO;:100 g/L; NH,I:
200 g/L,

B R ¥ 0 4 W oo
1.3 REHER

RABR—~RREY R . FERED RS
BRI 23N P EREGEYRA:
GSB D52001-92 1777 (Bl £ ) 1 GSB D44001-92
1778(F 4R ) ; MR HEY LA YSB C13817-88
414(Ki 1), YSB C13817-88 416 (£ £ A ), YSB
C13805-88 417 (#15 Z #l), YSB C13821-88 418
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(L), YSB C13822-88 419(# +),6759 B (&
8BAKER),47 5 (HHEL), % 15 5 (M k), YSB
C18802-93 (£ ¥ A ), YSB C13802-94 ( # 4 &
BF),YSB C13832-88 429(% 1), YSB C13826-88

422 (B #5 ), YSB C13826-88 423 (4 48 7% ),
BHO143-1 (£ 4 7 ), YSB C13833-88 430 ({4
BE) .5 17 SRR 420 SR ; A TA RARHERE
mAE LH 24,348 44,

®1 SMEFARRHE

Table 1 Measuring conditions of analyzed elements

ST 43 WL SRk - HW AR -_— & Peak

Analyzed component Spectrum line Crystal — detector 20/(°) t/s
MgO Mg - Ka RX35-PC 81 — 347 20.75 40
Al O, Al — Ka PET-PC 92 — 331 144.60 40
SiO, Si— Ka RX4-PC 97 — 340 144.60 40
CaO Ca—Ka LiF3-PC 95— 318 113.00 40
P,0s P~ Ka GE-PC 130 - 321 141.10 40
TiO, Ti— Ka LiF3-PC 106 — 312 86.05 20
Fe,0; Fe—Ka LiF1 - SC 77 — 380 57.48 40
MnO Mn - Ka LiF1-SC 109 - 314 62.92 40
K,O K~ Ka LiF3 - PC 100 — 308 136.55 40

1.4 KERGEEROHE

HEFFREL 4.000 g Li,B,0,,0.4000 g HEGHE
FHHENREDE 5% ) - HE(EHREA K
5%) R T, BEHYS, A 5 LiBO, B .2
% NH,NO; % ,8 # NH,I B, HHRET
1100 TEH#y A 4R/ 10 min, BUHHIR, TH
EHERSHE, BERAL100 CE3d, BRS
min, BHHIR, RABHER|HWE, KE. #
BRYFESRHE, MBS EH REXE.E
FIRLGBAB AR, W ERERF.

2 HR5iie

2.1 FREASEGHEY

PERRIE A IR0, 0T LU R R G B B AN
RLE RS B ZHREEN R - H
SRR IR & R LR 5 s R TEDEIR B
SRS TRAF TR R R AT, 2P RS
20 h, B @G B AL

ﬁtﬁﬁ%ﬂi Li,B,O; fE £ E &5, LiBO, v §
BIEF, myip o, mupo, = 8011, LiBO, LAZK % ¥
WA &%, A LiBO, J& 7T B B 3 3 # fl 3%
REAGHE ALREEBHR, W HRER
PEAER MBI HEIESR A TR B BT Li-
BO, ¥l B8N, B UK B WU 5 45 AT i, TR
ALK R 200 g/L K9 LiBO, /K% H, T H %
YA PR BT O R R, B LA B

— 16 —

2.2 BELMNEZERBRAENBEEE
AMERRTRAELESEMNBEL A 1/5 M1/10
MBERmFE 5B THBBRERWENER 4.
AR RE (420 5 RER ) #1548 (GSB D44001-92)
REFERE -, BN EERRNBBRELETH
BaER 10 5, PR EE M I FE 2,
HE2VTUES, HIEMBRBEL 1710 K 1/5
WEREN FIHEEHEERS BHESNE
KM EMNBERBERE, ERBLN 1/5 8 420
SHARER, KB KRAET RARERE,
MmN 1710 WERBSERA. SHREB. LK
WETLAR AHXREFTHRBL LIS K
R, BALRHEH M SBRBREL R0,
2.3 BEREERME
TRHEN,EABRIEANAEITHMLE L IE
BREIHMEEEFNBRRKERE. Bit, &
THRARRERERBEMNE W, REREESD
o oL 0 1 [0 U9t 4%, B IE B AR 300
2.4 BEHNHMEEMT/EHLZHER
KA E R BB, HER T RERRE 5
VIR, R 55 T 4L 77 7 3K 18] A4 IR U 5 1 SR B .
SFERS ETEEETUARAKRKHERLT,
AURRAEMORERE T ERREEEKT
. EEFES, EERIATRTESETUAELX,
SiO;,ALO; ,MgO B S BUEATEEMN 0.X% 2
B3 100% , F KB TTHK (8] AY 0% 8 5 250 R 3 2L
EEHR, AEE AL EAHJIISEHAEE « RE
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Table 2 Comparison of repeatability for different dilution ratio
B BR X 5 Y658 B (keps) X-ray intensity

Sample Dilution ratio AL O; Sio, Ca0 MgO TiO, Fe, O, K,O
REF 420 1/5 4.746 5 52.9502 0.8659 1.5282 0.2350 10.257 0.5027
1/10 2.5091 28.4910 0.8774 0.8907 0.2101 7.3107 0.4416
GSB D44001 — 92 1/5 155.03 1.7832 1.5902 2.0722 4.4454 38.3002 0.7518
1/10 86.2838 1.1293 1.3490 0.2176 2.9043 25.6502 0.5939

R mR WHERE s

Sample Dilution ratio Al O, SiO, CaO MgO TiO, Fe, O K,O
BE 420 1/5 0.29 2.86 0.020 0.058 0.005 3 0.12 0.008 9
1/10 0.018 0.091 0.0099 0.0092 0.0070 0.10 0.001 4
GSB D44001 — 92 1/5 1.67 0.024 0.015 0.011 0.014 0.18 0.006 3
1/10 0.18 0.007 6 0.012 0.0044 0.0080 0.064 0.002 4

H WEL MR HERZE (% )RSD

Sample Dilution ratio AL O, Si0o, CaO MgO TiO, Fe,O; K,O

BEA 420 1/5 6.2 5.4 2.3 3.8 2.2 1.2 1.8

1/10 0.72 0.32 1.1 1.0 3.3 1.4 0.30

GSB D44001 — 92 1/5 1.1 1.4 0.96 0.51 0.33 0.46 0.33

1710 0.21 0.07 0.91 0.36 0.28 0.25 0.40

ERKETEETH. BAEREARMT :

W, = X;(1+ K; + SA;W;) + ZB; W, + C;
it':F’ : Wi j‘]ﬁﬁj‘ﬁi i JBEIE)E‘E!‘JéJ‘ﬁﬂE;X; 7‘353’
W IKERASIE; K,AB,CHRERE;
W, ARtFETER i HEE '

XtF SO, RAEKRERHN A TERENFTE
Kz IF /Y B9 45 3% ; T X F & & & 70K 0 MnO,
TiO,,P,05,Fe, 05, K, O, K ERI E W E AR
Z5; X F ALO; 1 MgO, RIERI G & RN AR
KEA, FEISTEVNERRE, TERAS B
3, H SO, RAEK « RPERIE, 5 2 BH
YEE AL ; KA TR B REKE, ALO;, & 3

BLHIAE B 2R, MO 43 iR 2 Bl 4 131 U3 il 4%
APTERILE 3.

Bl 0L, LR AR AR A O T 45 SR 3 SR MEE AT
AR, TEERERR , F B 22 5 o
2.5 KREHENHEHEE

FETEREETABEELR, WL 4,

2.6 BEE ‘ _

FKAEREXNER —-RIREY R GSB D44001
-2(HEE) AR L 10 MR VERER LG
ZUEHTHE BB ERBNTEIT, AR5, &
RSHWBBILUEDL SEAERFNEEE, BH
BATITER,

%3 BERSSFERL

Table 3 Comparison of determined results for certified reference materials { CRMs) w/%
R HERE G SiO, AL O; Ca0 MgO MnO
CRM ST ARMEE AWE RWE oWE HHEE SWE BEE aWE WREE
YSB C18802-93  42.92 42.96 53.71 53.70 0.208 0.216 0.236 0.273 / /
A 420 95.91 96.22 2.64 2.52 0.046 0.053 0.24 0.28 0.022 0.024
GSB D44001-92 4.21 4.20 90.89 90.58 0.16 0.16 0.44 0.38 / /
YSB C13826-88 4.17 4.22 1.98 2.02 1.53 1.46 89.20 89.54 0.058 0.058
RHERE & TiO, P,0s Fe, Oy K,O
CRS AP AR M RWEE  SWE REE SWE REE
YSB C18802-93 0.814 0.795 0.152 0.145 1.038 1.106 0.121 0.116
A 420 0.049 0.055 0.009 0.009 0.44 0.45 0.062 0.061
GSB D44001-92 2.15 2.13 / / 1.82 1.82 0.17 0.19
YSB C13826-88 0.101 0.098 0.102 0.105 1.49 1.47 0.013 0.017
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Table 4 Linear range of calibration curve

SHTER KUEWNE (w /%)

Component Linear range
MgO 0.077~96.84
AlLO, 0.036~100
Si0O, 0.21~100
Ca0O 0.037~4.65
P,05 0.002~0.21
TiO, 0.002~4.00
Fe, 0 0.45~5.62
MnO 0.002~0.091
K,0O 0.007~1.03

RS SWAENBEE

Table 5 Precision of analyzed method

BRAS FHHE(w/%) FHERE HANIRERZE

Component Average S RSD( % )
Sio, 4.19 0.18 0.44
ALO, 90.80 0.12 0.13
CaO 0.16 0.001 3 0.81
MgO 0.40 0.001 5 0.38
TiO, 2.14 0.009 4 .0.44
Fe,0 1.82 0.004 6 0.25
K,O 0.18 0.000 72 0.40

3 it

AJ5 R A Lip,BO; fE EHE M, i A LiBO,
BWBAMBIIEIE F SR, ER T LiBO, X3
IR AR, DL RO TR B R 4 R R EL Y
HAOBEEE, ELRAEBERERGRIAMARHE
FENME, AE T ALKIEREBE W ; NA
JISHREIL o REFEAIE BT R KRB R
B, B X SiO, B —EfER  HEXEEART
SERE;MEBREHNBEEARNEETR
SiO;,ALO; 1 MgO #4177 43 B | )3 ; bR HEHE 5
RAERSREERBERE, B FEA R
BNEE., AFEBAEREEH, TR TH
SR R SO TR K A L B LA A .
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Rapid analysis of silicon, magnesium and aluminium base refractory materials by XRF

ZHANG Xiang-rong1 ,CHEN Jie? ,ZHANG Li-xin!
(1.Central Iron & Steel Research Institu_te,Beijing 100081 ,China;
2.Faculty of Material Science,China University of Geoscience,Beijing 100083 ,China)

Abstract: A X-ray fluorescence spectrometry for quick analysis of MgO, Al,O,, SiO,, CaO, P,0s, TiO,,

Fe,0;,MnQO, K,0 in silicon, magnesium and aluminium base refractory materials was set up.The sample

powder was prepared into a fused glass bead in 1 100 C by mixing Li;B4O; with LiBO, . The determination

precision in different dilution ratio(1:5 and 1:10) of sample and lithium tetraborate and the effects of the

loss on ignition were discussed. To correct the absorption and enhancement effects, JIS theoretical model was

used to calculate the influence coefficients. Twenty-three certified reference materials and synthetic stan-

dards were served to make the calibration curve. And the accuracy of the method is verified by the analysis

of certified reference materials. The determination results for certified reference materials agree well with

certified values and the precision is also good.

Key words : X-ray fluorescence spectrometry ;fused glass bead; refractory materials
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