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Table 1 Measurement condition for elements by XRF
., I e 20 HPRE WRmE _ PHA
JLR TR ws
I ik M ® W

Si0,  Ka RX4 F-PC 144.60 140.00 20 10 10 35
ALO; Ka PET F-PC 144.78 140.00 20 10 7 35
Fe,0; Ko  LiF200 SC  57.52 55.00 40 20 7 35
MgO  Ka TAP F-PC 45.17 48.00 40 20 7 35
Ca0 Ka LiF200 F-PC 113.18 110.00 40 20 10 35
Na,0  Ka TAP F-PC 55.17 58.00 40 20 7 35
K,0  Ka LiF200 F-PC 136.70 144.00 40 10 10 35

P,Os  Ka  Gelll F-PC 140.96 143.02 40 20 7 35

Ti0, Ka LiF200 F-PC 86.20 83.50 40 20 10 35
MnO Ka LiF200 F-PC 63.01 64.50 40 20 10 35
Rh Ke  LiF200 SC 18.45 - 10 7 35

TE X SPRAEMU HUE 50 kV, HE 50 mA, HLME B #%, HL 256k, SC
HINRRHEES  F - PC O B LT 4ds

1.2 el

FE ik AT BB B RIRE DU 04, I ALA AT
BNEE AR IR, B BRTED S i N AT R Y s
3y, 383 R RE A EE 8 ) R bt 07 SR A R R, AT
PRI IAE T o A IS SR PR AL A A o A, 5 i
4 850 r/min , FEFEIE] 3 min, HEA T A it IO
TEMFIN T 105 CHET 2 h, B B T TR & R 2
BRI 2 g FESABLE A, R R
PR, IR E R 40 mm NAE 31 mm (1
AL, TPHREIHS LS A TR PR,
1.3 briEdiiim kst

T E R — BRI A 45 A oK R TR
GBW 07302a ~ GBW 07308a, GBW 07358 ~ GBW
07366, 7K Z T4 GBW 07317 .GBW 07318, 113
GBW 07401 ~ GBW 07408, GBW 07424 ~ GBW
07430 .GBW 07446 ~ GBW 07457 #i £& 47 1 T 4F Hi
&, HphmERITRTENE L2,

2 bRdES sl

Table 2 The content range of major elements in standard
materials
PO =N PO=N
v a e o
FHITEK (%) FEmICR (%)
Si0, 32.69 ~80.58 Al, O, 10.31 ~29.26
Fe, 05 1.53 ~18.76 MgO 0.15~4.66
Ca0 0.10 ~13.12 Na, O 0.080 ~8.99
K,0 0.20 ~5.34 P,05 0.012 ~0.12
TiO, 0.11 ~2.02 MnO 0.022 ~0.18
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(BRPE L) 5 o WILAFICER J X HT 0 R @ 520
FEGw, WIAFTTR j S B W THTR kX o7
Pt @ WIERES TR IEREGw, N THICEK &
8 i a0 R RE I A (1) BHSRES &4
ES 18
1.5 betf AR Zerdtr

PR AR M AR IR | AR AR 1.4
THRATER T T

2 giR5hhe
2.1 YRR

PRECRLEE/NT 74 pm AORESL 2 10 g, IO A
20 4~ 10 mm 40 /> 5 mm F1 80 4~ 2 mm FRfLES R
WAL B E b 2 HR 1. 2 SRR AR TR B, LAARYE
Y15 GBW 07304a il GBW 07404 WEkE4E5 5 Fy ], il
Y FE R AR ORISR SERAAE (R DL 3R 3, P-4 ki A 4y
R HA 4.40 wm Fl4.58 pm,

23 hRHETORLIE S BT AR

Table 3 Analytical results of particle size for standard reference

materials
GBW 07304a GBW 07404
350 H HUESRIER 550 H L)
FHAEBER 518 um | OPHEBERE 542 um
TR EAR 0.78 pm SRR AR 0.79 pm
TR E AR 2.00 um AR E AR 2.08 pm
I 3.00 m*/g I 2.88 m*/g
AHXS AR IR 25 4.06% A b o I 2 4.19%
SRR 4.40 wm YRR 4.58 pm
AR B AR 2 4.49% AR R R 2 4.65%
1S 0.61 i JiE 0.60
I 1.28 WA 1.28

AR 3 HPRLEE AT AR T LI Y B T
TAT IR EHRIFENL, BERSAE 3 ~5 min PPRKRDL
B K A SR Al R 22 BRIAR 4 ~ 5 um Aoy, fil
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Fig. 1 X-ray diffraction pattern of GBW 07428
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Fig.2 X-ray diffraction pattern of GBW 07358
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Table 4 The analytical results of major elements in national standard materials (unnormalized values and normalized values)

e o) GBW GBW GBW GBW GBW GBW GBW GBW GBW GBW
07303a  07308a 07358 07360 07366 07403 07447 07451 07453 07454
WSE 72.21  72.82  69.03  62.11  64.61  74.10  60.30  67.60  68.32  61.85
Si0,  H—fLReINEM 72.32 73.17  69.57  62.16  64.33  74.83  60.47  68.28  68.69  61.39
PR 72.45  73.58  69.40  61.96  64.35  74.72  60.40  68.23  69.11  60.93
5 12.59  13.14  10.95  12.97  13.92  12.09  10.45  13.76  13.91  11.53
ALO,  H—fRAISEN 12,61 13.20  10.03 12.98  13.86  12.20  10.48  13.90  13.99  11.44
PR 12.45  13.25  11.06  12.94  13.61 12.24  10.56  13.89  13.58  11.76
s 4.68 3.66 6.89 3.70 6.86 1.97 3.60 3.96 4.89 4.33
Fe,05  I9—fLEGNIGEE  4.69 3.67 6.95 3.70 6.83 1.99 3.61 4.00 4.91 4.30
PRl 4.72 3.70 7.00 3.80 7.05 2.00 3.63 4.06 4.97 4.30
S 0.71 0.45 1.66 1.33 1.27 0.56 2.64 1.46 1.18 1.96
MgO  I—fLIBE[E 0.72 0.45 1.67 1.33 1.26 0.57 2.65 1.48 1.18 1.94
FRUEN 0.72 0.47 1.70 1.29 1.25 0.58 2.58 1.47 1.16 1.99
WSE 0.44 0.17 2.89 2.04 1.62 1.26 6.78 1.06 0.34 7.22
Ca0  HALIEME  0.44 0.17 2.91 2.04 1.61 1.27 6.80 1.07 0.34 7.17
AR 0.44 0.17 2.96 2.08 1.64 1.27 6.80 1.09 0.34 7.18
WSE 0.099  0.083 0.18 0.19 0.13 0.040  0.067  0.097  0.090  0.081
MnO  H—fLRGIIEME 0.099  0.083 0.18 0.19 0.12 0.040  0.068  0.098  0.09  0.081
bR 0.10 0.084 0.18 0.19 0.13 0.039  0.068  0.098  0.093  0.081
5 (L 0.70 0.48 0.53 0.47 0.75 0.37 0.55 0.63 0.75 0.63
TiO,  H fLMMEE 0.68 0.48 0.53 0.46 0.75 0.37 0.55 0.63 0.75 0.63
PR 0.72 0.48 0.53 0.48 0.75 0.37 0.53 0.63 0.75 0.65
IS 0.10 0. 050 0.13 0.25 0.14 0.071 0.14 0.099  0.096 0.19
P05 H—fLEm  0.10 0. 050 0.13 0.25 0.13 0.071 0.14 0.10 0.099 0.19
bRl 0.099  0.050 0.13 0.25 0.13 0.073 0.14 0.10 0.094 0.20
S 2.87 4.27 2.30 3.12 2.78 2.97 2.08 2.95 2.49 2.26
K0  H—{LpliE(  2.87 4.29 2.31 3.12 2.77 3.00 2.08 2.98 2.50 2.24
FRE( 2.87 4.32 2.35 3.17 2.76 3.04 2.11 2.97 2.48 2.28
WSE 0.39 0.37 1.41 2.00 0.42 2.66 3.03 2.82 0.85 1.73
Na,0  J9—fbigilaEfE  0.39 0.37 1.42 2.04 0.41 2.69 3.03 2.85 0.85 1.72
R 0.39 0.38 1.40 2.09 0.41 2.71 3.05 2.84 0.83 1.75
5 JIEREE # 6 JiEKIBR
Table 5 Precision tests of the method Table 6 Detection limits of the method
GBW 07428 GBW 07450 . ot BR (9% ) B o R (% )
EE  WETHE  RSD || TE  WATHE  RSD TR NGRS | ARCERE) KRk
(%) (%) (%) (%) Si0, 0.021 0.081 || MnO 0.003 0.009
50, 3 o1 S0, P~ 0 51203 0.015 0.052 || TiO, 0.005 0.026
AL O, 14.66 0.1 || ALO, 11.75 0.5 Fe2 0s 0005 0.028 | P20s 0-003 0-006
MgO 0.004 0.026 || K,0 0. 004 0.027
Fe, 0, 5.26 0.4 | Fe:05 4.07 0.8 Ca0 0.004 0.012 || Na,O 0.005 0.038
MgO 1.99 0.3 || Mg0 2.06 1.5
€a0 2.46 0.3 | ca0 7.41 0.4
MnO 0.07 0.8 | Mno 0.070 0.8 3 45
ro,  0s o8 |T0. 0w 07 S FRAT 52 OB T BB, BT B JL A0 K
P, 05 0.070 1.8 || P05 0.060 3.8 R UV RN - bR 1y o ) 28 ~F- 2 R0 42 S JLTOK
KOs 02 RO 20y R R X RO T
Na, O 1.52 0 | Nay0 2.01 0.6
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Determination of Major Elements in Stream Sediments and Soils by X-ray
Fluorescence Spectrometry Using Pressed-superfine Powder Pellets

ZHANG Li-juan, LIU Yi-bo, LI Xiao-li, XU Tie-min
(Tianjin Center of Geological Survey, China Geological Survey, Tianjin 300170, China)

Abstract; The powder pellet compression method for X-ray Fluorescence analysis is an ideal environmentally
friendly sample preparation technique with the added advantages of being simple and having high efficiency.
However, due to the impact of particle effects and mineral effects, its measurement error is within about 5% , which
hinders the application of this technology in the detection of major elements. Powder pellet technology is mainly
used in the determination of trace elements as well as the analysis field with less precision. In this study, the stream
sediment and soil reference material were crushed to an average particle size about 4 -5 pwm within a few minutes
by ultra-high-speed planetary pressure prototype. The method of ultra-fine pressed powder pellet sample to
determine SiO,, AL O;, Fe,O0,, CaO, MgO and other major elements was established by using X-ray Fluorescence
Spectrometry. Measurement precision (RSD) of the method for most of the major elements is less than 2% , and
detection limits are 0.003% —-0.021% , which is an improvement on the melting method detection limit (0. 006%
—0. 081% ), especially for small atomic sodium with four times improvement on the detection limit. The
development of this ultra-fine powder compression method for stream sediment and soil, minimizes the impact of the
particle size effect by crushing the sample into several microns. X-ray Diffraction analysis demonstrates that the
mineral composition of river sediments and soil preparation is dominated by quartz. Therefore, the mineral
composition is simple with negligible mineral effect. Measured data with added LOI normalized processing shows
that normalized measurements for each element is consistent with the standard value. The accuracy of the method is
a significant over the conventional pellet sampling method.

Key words: stream sediment; soil; ultrafine powder pellet; X-ray Fluorescence Spectrometry
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