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Table 1 ~Measurement parameters of XRF instrument
| e ik 7/?; s - - W | R 260(°) ket BEo A A | MR ()
pm) V)1 (mA) gty v | LL PL | WH 9
Rh | Ka-C | LiF 200 150 Scint. Al(200 pm) 60 60 18.4386 - 26 78 20 10
Sr Ka LiF 200 300 Scint. Al(200 pm) 60 60 25.1190 0. 6602 22 78 20 10
Ba Lo LiF 200 300 Flow None 40 90 87.1708 1.3070 33 66 20 10
S Ka Ge 111 300 Flow None 30 120 110. 6960 1.6632 35 65 20 10
Ca Ka LiF 200 300 Flow None 30 120 113.1450  -1.0626 32 73 20 10
Fe Ka LiF 200 15 Flow None 60 60 57.5264 -0.9716 15 68 20 10
Ti Ka LiF 200 300 Flow None 40 90 8601904 -1.1912 28 71 20 10
L2 28 i, 1 h R T XRE AR BERESS feds TPl E o

IR SR A AR =Rk Tk Rk EE AL
B AR TRALEE BB (Srbral)

POTIEREE + fi B R AR 45 48 0] ( el o ik L
67 : 33) ,600°CHIBE 2 h, M5 BT THRa s H
1.3 ik

HERFRIBCAE 105°C 4 2 h f9FE AR 0.2000 g, B
F 50 mL BERRH, il 10 mL 10% FJERER 4 mL 10% )
FmR , o b3 L, TRt A P b A ARE 30 min
(BRI RIAT 10 mL) , BOT , FHZK IR 3% 1
SARBE Vo N2 5830, AT AR E R 0 , B iR
VR IORE AR AL 2 B PR AR L KT BRI AE T,
WFUTVE I [FIUBAC— B T 50 mL ZHi 8 T &k
Frob it gt 5 THELK AL, T 700°C £%58 30 min,
IR, e B PR LR A B i, LA
PEERANINE] 0. 2000 ¢, BT s e, R EL 6. 0000 g
DU B + i 00 79R P TR 5 4 790 (B 1L 67 ¢ 33) A1
0.5 g MR B T4 e b, 50, 56 7% 2 80 88 & B
HA A R R A B W 0. 4 mL, T UG RE AL |
650°C il %4, 1k 3 min, 1075°C 44 fift 2 min, jil fill £k 4%
20 mg, FESNIEEL 4.5 min, FHINTLLER 20 me, 45 S #
il 1.5 min JFEACHERHAE G SRAF R HE
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2.1 FERMETAEPRGIEWESE
2.1.1  RERMRAL T I R EF
HAAH AP ER A BRIRIUN, APy Al R
AR GRIRES A AR , R TR B LA 0
ZE, BEHE LU 10% FIER RIS MRS Gt U8R %
THLLH >, 1CP — OES 3L E 5 ity A1 e 8™ FF i Hh 1Y B
RAN, HLAE R S H A — 5 X T XRF 20 & & i
AT BRI, IR 2SRE il o AR BRI A K A T
SEXF R B S BB Tk O ZH 23, e Rl A T4
PE LT BRI A fh i A IR % FECRS S 4220 73 R
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GBWO7816 M @m# hrfE T GSO -2 BEHER 1Y)
AEBRASCR , LAE 72 RO AL BT 15 T AR i, 1 B S
BOERS F5 215 LA KA 5 WSO 520 2 B8R 1Y
B B TR ORI R AR R 2. K2 4G
FM - P o T ER PR e ER IR + S B FRIR + fi Ry
A ARG U AT s $RIR ERIR + AL BRI R X
R ARAICRANEE  FRIR + FHPR IR R X BT AP AT
ORI, AR L 10% 512 10 mL + 10% fi§
M2 4 mL (AR RTALBIAE i o

A2 FERMETALRI I R dat e R

Table 2 Sample pretreatment methods and dissolution rate of
Cu, Pb, Zn
) N ) (%)
B s RIPUSLLIR7S
Ph Cu Zn
GBW07816 10% 51 10 mL 97.56 - 40.96
GSO -2 10% £z 10 mL 99.08  40.95 41.78
GBWO7816  10%%hi% 10 mL +0.5 g ik 99.76 - 67.82
GS0 -2 10% 452 10 mL +0.5 g & fb&%  100.0 419 40.14

GBW07816 10% 482 10 mL +1 g 4k 99.76 - 86.17
GS0O -2 10% 35/ 10 mL+1 g FfbE 99.96  29.52  46.01
GBWO7816  10% 5 10 mL +10% iR 2 mL~ 99.94 - 96.01
GSO-2  10%4hfZ 10 mL+10% 22 mL. 100.0  89.52  95.31
GBWO7816  10% 5% 10 mL + 10% iR 4 mL. ~ 99.92 - 99.73
GSO-2  10%4hfR2 10 mL +10% fi§fE 4 mL  100.0  91.43  98.84

e =" FORPRE BOCARER, AR LR,

2.1.2 FEah SRR RE L IR

o i ) R 2 2 W) 7 3% VR f ) R B
FU T RN TE A A, O 0 IR B B MR RE
PRRIEAE DURERL S50 1 2 30 IR R LIRS H-
R B A PP A B T RCR B o A SCRARE
SIERIRMRELL Y 1 10,12 15,12 20,1+ 30,1 ¢ 40,
R LA 6 A BRRE A TS0, EALINE B
TR, THR PRI 22 , 255 P o 1 DURA 5 B
HERRELL . SORERI] RS SRR RELL D 12 30 I
FER S SRR S PELF 6 R i i B BE AR e
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Table 3 Analytical results of BaSO, in standards materials

adding different ingredients

o BaSO, &1
FRIERIR - — —
P A PRER VIR AR AVPHI
(%) (%) (%) (%)
SRR+
GBWO07811 N 42.32 42.23  -0.21 1.37
RBE(70: 30)
v X
GBWO07815 . 67.04 66.83 -0.31 0.84
HALEE(T0: 30)
R+
GBW07816 : 18.87 18.66 -1.11 2.39
RBE(70: 30)
GBWO07811 i 42.32 42.4 0.21 1.37
GBWO07815 Ak 67.04 66.91 -0.19 0.84
GBW07816 fAdbth 18.87 19.02 0.79 2.39
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BRI E ER
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Table 4 A comparison of analytical results by this method and

traditional chemical methods

Feah FAEENEME AENEM FIOE AU WZE RVERE xRz

i (%) (%) (%) (%) (%)
1 11.40 11.21 11.31 0.84 4.38
2 59.12 58.97 59.05 0.13 1.39
3 34.58 35.64 35.11 -1.51 2.26
4 67.44 68.70 68.07 -0.93 1.16
5 71.16 71.52 71.34 -0.25 1.09
6 51.80 52.84 52.32 -0.99 1.59
7 5.52 5.69 5.61 -1.52 5.85
8 44.29 44.28 44.29 0.01 1.87
9 61.02 60.73 60. 88 0.24 1.34
10 87.49 87.32 87.41 0.10 0.77
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Method Research on Determination of Barium Sulfate in Barite by X-ray
Fluorescence Spectrometry

CHEN Jing-wei' , SONG Jiang-tao', CHEN Zhao-yang’
(1. The Fourth Exploration Institute of Geology and Mineral Resources of Shandong Province, Weifang 261021,
China;
2. University of Jinan, Jinan 250022, China)

Highlights

The barite sample is filtered by 10% hydrochloric acid and 10% nitric acid to remove the non-ferrous metal
elements such as barium carbonate, copper, lead and zinc. The interference of barium sulfate determined by

X-ray Fluorescence Spectrometry is eliminated.

After the addition of alumina trioxide, the remaining sample is added to the initial sample to ensure proportion

of the sample is the same as the melting agent.

Accurate determination of barium sulfate in barite by Wavelength Dispersive X-ray Fluorescence Spectrometry

has been achieved.

Abstract; X-ray Fluorescence Spectrometry ( XRF) can be used to rapidly determine the total content of barium in
barite. However, the barium carbonate included in the total barium will result in inaccurate results of barium
sulfate. Moreover, copper, lead, zinc and other non-ferrous metal elements can damage the sample melting pot.
Acid treatment is required to remove interference such as barium carbonate and lead. The residue ratio of the
different samples after the acid treatment is different to before and the ratio of the flux to sample is uncertain, and
thus the content of barium sulfate cannot be accurately determined. Therefore, it is essential to ensure that the
melting agent has the same proportion as the sample. The sample pretreatment conditions, melting conditions and
equipment conditions were optimized and are described in this paper. 10% hydrochloric acid mixed with 10%
nitric acid was used to dissolve the sample. The sample solution was filtered to remove barium carbonate, calcium
sulfate and copper, lead, zinc and other non-ferrous metal elements. Alumina oxide was added to undissolved
samples after 700°C calcination to reach the original sample weight, which attains the same proportion of flux and
sample. Ammonium nitrate was used as the oxidant, and lithium bromide and ammonium iodide were used as
demoulding agents. Samples were melted at 1075°C, and barium sulfate content in the barite was determined by
XRF. The relative standard deviation (RSD) of the method is less than 0.4% and the detection limit is 72 pg/g.
This method needs less detection time and suffers from less interference elements than determination by Inductively
Coupled Plasma-Optical Emission Spectrometry, improving the test efficiency and analysis quality.

Key words: barite; barium sulfate; acid treatment; alumina; sample preparation of glass melting; Wavelength

Dispersion X-ray Fluorescence Spectrometry
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