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Forms of carbon in the melt residue for different matrix samples reacted with the new buffer by SEM
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Fig.2 Effect of carrier buffer with measuring elements evaporation process
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Table 1 A comparison of fusing beads components in
GBWO7108 at different reaction times with new
carrier buffer by SEM
SR 30 s Y JRE 30 s If# i SR 60 s B I
- R (%) NHRH (% ) HRA (% )
JUR
R B JF L }ﬁﬁﬁi T jﬁﬁﬁk
AMrE i AMprE it AMprE it
0 56.65 - 56.96 - 57.22 -
Na 1.01 1.27 1.65 2.16 1.21 1.57
Mg 0.85 1.4 2.55 4.33 2.6 4.4
Al 15.33 31.7 16.03 34.48 15.87 33.97
Si 4.36 10. 65 6.54 16.58 6.42 16.2
S |1.07~0.46 3.48~1.53| 0.37 1.26 0.54 1.82
K 0.72 1.62 1.09 2.17 0.79 1.57
Ca 18.23 41.5 13.1 30.98 13.56 31.92
Fe 0.72 2.11 0.86 2.62 0.85 2.55
Ba 1.06 6.57 0.84 5.41 0.93 5.99
At 100 100.3 99.99 99.99 99.99 99.99

X2 2.2, 1 TR S A, RIS O B
SIVGE I A 7 i 4 S AT O 2R U - B P AR i
FE T it 400°C I 3R DU IR 20 73 i il € F
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Table 2 Effect of different prereaction time with the new carrier

buffer on spectral line intensity and background for

GBW07407

SEAFE | 45 A RSB 2 s 4.5 A HUTIAATIR Y 4 s
WO o7 R 3274 WE (2114 BR[04 R
1292 175 | 511 198 | 2004 518 | 837 369
629 70 | 244 81 [ 2170 514 | 906 343
1160 148 | 421 118 | 1924 586 | 874 426
1016 157 | 437 186 | 1710 293 | 664 239
871 177 | 378 163 | 2168 375 | 863 321
1880 309 | 635 285 | 2110 477 | 867 353
827 146 | 347 79 | 2072 350 | 791 279
1472 372 | 551 216 | 1804 209 | 585 146
2803 296 | 904 412 | 2209 293 | 782 240
10 87 111 | 316 109 | 1671 293 | 621 210
11 615 87 | 245 106 | 1893 744 | 957 519
12 1241 502 | 566 292 | 1973 392 | 795 267
RSD(%) | 50.37 61.03 [40.39 54.01 | 9.16 36.19 | 14.59 32.69
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Table 3 The SEM data of surface residue and inner

compositions on GBW07706 rereacted with the new

carrier buffer at 15 s

. Ysits - RE RS (% ) Yt I (% )
TR R AR BT SRR R
0O |[63.04 - 64.56 -

Na | 4.12 7.48 0.88 1.34

Al 4.34 13.09 19.76 ~11.43 49.9 ~26.11
Si 17.3 61.65 9.05~21.39 27.03 ~50.48
K 3.08 10.07 1.14 3.12

Ca | KK FeHe 0.51 1.42 ~4.0
F | 6.55 - Fok Fok th

S | 1.4 6.08 KA Fek it

Fe |46 H FAG HY 0.34 ~2.75 1~15.3
Ba | 0.18 1.63 0.69 5.22

Ti | KKH A H 0.53 2.1
A1t 100 100 100 100

3 ALK Al Fe Ba F AR 22 5, UL
T F R AP Je /gt Fe' ™ Ba SRRFLLE R IEA
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HIGHLIGHTS

(1) By using K,S,0,, NaF, CaCO, and Fe, 0, to catalyze the reaction of the determined elements, the sensitivity
was increased by 1.2 times.

(2) The Al,0;-Si0,-Ca0-Ba0 melt formed in the reaction between improved carrier buffer and sample matrix could
in-situ absorb matrix oxides , and the matrix effect was basically overcome.

(3) The Arc Direct Reading Atomic Emission Spectrometric method with improved carrier buffer was applicable to

a variety of geochemical survey samples.

ABSTRACT: Powder solid sampling atomic emission spectrometry is a simple sample pretreatment method with
high sensitivity, low detection limit, and little environmental pollution. This method has been applied to the
simultaneous analysis of trace Ag, B and Sn in geochemical samples. However, the serious matrix effect limits the
application of this method. Based on the Scanning Electron Microscopy (SEM) technique, the differences in the
composition of the reaction products at different times for specific formulations and different samples was compared.
Combined with the evaporation curve to reverse the reaction process, a carrier buffer suitable for different types of
geochemical samples was developed. In order to realize the improvement of the arc burning process, K,S,0, and
NaF were used as flux during preparing carrier buffer to catalytically decompose the matrix. Synergizing with PTFE
and sedimentation S promotes rapid evaporation of analyzed elements in various forms. The formation of Al, O,-
Si0,-Ca0-Ba0 mutual melt lowers the Tammann temperature and can absorb matrix oxides in-situ, suppressing the
interferences. Compared with the available method, the sensitivity increased by 1.2 times, and the precision,
accuracy and detection limit are superior to a number of geochemical survey specifications.

KEY WORDS: SEM micro-analysis technique ; Atomic Emission Spectrometry; solid sample introduction method;

matrix effect; carrier buffer; the process of Tammann temperature
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