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Fig. 1  Effect of carbon content on element spectral intensity
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Fig.3 The evaporation curves of Ti in different electrode shape
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Fig.2 Evaporation curves of (a) volatile elements and (b) nonvolatile elements
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Table 1 Linear equation and the detection limits of elements
S iRiE HRZ, bR *ﬁ?@;‘fzﬁl KPR 15 AR
(nm) (nm) (R%) (ne/s) (ng/s)
Ag 328.0683 Ge (326.94) ¥ =0.01991x +2. 6824 0.9980 0.016 0.03
B 249.7733 Pd (311.40) ¥ =0.01465x - 0. 87846 0.9869 0.57 5
Sn 283.9989 Ge (270.96) y=41.84187x - 59. 60691 0.9981 0.67 1
Cu 282.4281 Ge (270.96) y =45.70798x - 141. 53336 0.9981 27.23 1.5
327.4047 Ge (270.96) y=37.0919x - 11. 0803 0.9931 1.02 -
Pb 283.3160 Pd (311.40) ¥ =49.90404x - 125.23204 0.9985 1.12
266.3160 Pd (311.40) y =38.8363x —61.44835 0.9988 12.65 -
Zn 328.2422 Pd (325.88) y =40.3932x - 113.90369 0.9893 9.12 15
Mo 313.2318 Pd (311.40) ¥ =39.90176x —22. 15677 0.9943 0.13 0.5
Co 324.351 Ge (270.96) y =45.24665x - 117.73741 0.9962 0.81
Ni 305.0748 Pd (311.40) y =34.75742x - 38. 14033 0.9846 1.09 3
Ga 294.3800 Ge (270.96) y =48.51972x - 146. 11944 0.9889 0.39 -
Cr 297.110 Pd (325.88) y=0.7352x +0.7152 0.9930 8.37 15
Mn 304.4300 Pd (325.88) ¥ =1.0439x - 0.5983 0.9961 17.65 30
Ti 318.6168 Pd (325.88) y=0.9747x -0.3757 0.9861 46.93 100
v 319.801 Pd (325.88) y=0.9356x +1.6726 0.9970 8.91 20
2 JFILUERNE RS %
Table 2 Accuracy and precision tests of the method
GBW07317 GBW07307a GBW07401
TLH PR M AHX R RSD PRUEE EME AHXSER2E RSD | FRUE(E MEE  FXTRZE  RSD
(ng/’g)  (pg'e) (%) (%) (ng/’g)  (pg'e) (%) (%) | (pg/s)  (ng/s) (%) (%)
Ag 0.027 0.026 3.7 9.6 1.25 1.32 -5.6 4.5 0.35 0.36 -2.9 6.0
B 5.30 5.84 -10.2 11.2 195 182 6.7 4.6 50 51 -2.0 5.0
Sn 0.97 0.92 5.2 5.3 2.5 2.6 -4.0 7.8 6.1 6.5 -6.6 5.0
Cu 11 12 -9.1 9.7 22.5 24.1 -7.1 7.7 21 25 -19.0 6.5
Pb 13 13 0.0 6.1 555 576 -3.8 5.4 98 91 7.1 5.7
Zn 16 19 -18.8 12.3 780 758 2.8 9.7 680 704 -3.5 6.4
Mo 0.500 0.392 21.6 9.2 0.82 0.97 -18.3 6.3 1.4 1.3 7.1 4.3
Co 3.60 3.75 -4.2 6.6 15.2 14.5 4.6 8.8 14.2 16.3 -14.8 8.5
Ni 3.00 2.86 4.7 5.9 22 20 9.1 8.1 20.4 18.5 9.3 8.7
Ga 11.2 10.4 7.1 8.0 14.4 16.5 -14.6 5.5 19.3 16.9 12.4 8.7
Cr 12.0 13.5 -12.5 8.0 43 42 2.3 5.4 62 60 3.2 9.2
Mn 218 241 -10.6 6.9 886 991 -11.9 8.7 1760 1700 3.4 4.3
Ti 1370 1299 5.2 6.3 4100 4612 -12.5 7.4 4830 5300 -9.7 5.4
\4 20 23 -15.0 6.2 77 81 -5.2 4.1 86 78 9.3 6.2
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GBWO07408 GBWO07103 GBW07104
e PRUE(E WUEE ARXRZE RSD PR WEME AHXTER2E RSD | FRiE(E WIEH AEXTRZE RSD
(ng’e)  (pg/s) (%) (%) (ng’e)  (pg/e) (%) (%) | (pg/g)  (pg/g) (%) (%)
Ag 0.06 0.067 -11.7 9.4 0.033 0.031 6.1 9.3 0.072 0.075 -4.2 6.3
B 54 56 -3.7 6.8 24 22 8.3 5.1 4.7 5.5 -17.0 9.3
Sn 2.8 3.0 -7.1 4.5 12.5 12.0 4.0 7.0 0.79 0.87 -10.1 9.8
Cu 24.3 22.63 6.9 8.5 3.2 4.0 -25.0 10.6 55 60 -9.1 9.0
Pb 21 21 0.0 9.3 31 28 9.7 8.5 11.3 10.1 10.6 9.8
Zn 68 75 -10.3 8.6 167 183 -9.6 9.4 99 88 11.1 8.0
Mo 1.16 1.22 -5.2 5.9 3.5 3.2 8.6 8.6 0.54 0.46 14.8 8.7
Co 12.7 13.7 -7.9 5.3 3.4 3.0 11.8 9.0 13.2 11.9 9.8 8.8
Ni 31.5 36.6 -16.2 9.2 2.3 2.6 -13.0 9.3 17 16 5.9 7.7
Ga 14.8 13.7 7.4 8.7 19 17 10.5 9.4 18.1 15.8 12.7 7.7
Cr 68 77 -13.2 6.4 - - - - 32 37 -15.6 5.8
Mn 650 710 -9.2 6.9 463 500 -8.0 8.1 604 579 4.1 7.4
Ti 3800 3612 4.9 7.6 1720 1902 -10.6 4.2 3090 3241 -4.9 7.0
A 81 94 -16.0 5.1 24 25 -4.2 7.5 94 111 -18.1 6.9
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Determination of Volatile and Nonvolatile Trace Elements in Geochemical
Samples by Fluoride Solid Buffer-AC Arc Direct Reading Emission
Spectrometry

WANG He-ling, LI Guang-yi, QU Shao-peng, QIAN Yu-ping, QIU Xiu-mei, DONG Xue-lin"
( Geological Research Center of Hubei Province, Wuhan 430034, China)

Highlights

A new solid buffer has been prepared to realize the simultaneous determination of volatile and nonvolatile

elements.

The quality and efficiency of analysis has been improved by adopting the photoelectric direct reading system.

The test parameters could meet the requirements of the relevant specifications.

Sample  Buffer / N N s s |

Electrode s o cann cone
U /

|::>6§ \\ 7~‘:\7  —
/

Graphite electrode CCD Emission Spectrometer Analytical results

Abstract; It is not necessary to digest a sample if it is determined by Arc Direct Reading Emission Spectrometry,
and multiple elements can be simultaneously determined by solid injection. Currently used geochemical solid
buffers, such as potassium persulfate and sodium fluoride have a low temperature arc flame, and can only analyze
silver, boron, tin, molybdenum, lead, copper and other volatile elements but cannot analyze chromium,
manganese, titanium and other high boiling point elements. Alkali metal was used to control the low arc
temperature, and a solid buffer composed of aluminum fluoride, PCTFE and other high efficiency fluorination
compounds was prepared based on the fact that the reaction between difficult volatile elements and fluorine ion
under high temperature would have lower excitation energy. By optimizing the choice of line pairs, exposure time,
electrode shape and other analysis conditions, 14 volatile and non-volatile elements in the geochemical samples can
be simultaneously analyzed. The detection limit of the method ranges from 0.016 to 46.93 wg/g, and the relative
standard deviation is 4. 1% to 12.3% . The accuracy was verified by national standard material. The results were
in accordance with the standard values, and the parameters meet the requirements of geochemical census. The
method has high analysis efficiency and is practical in geochemical analysis.

Key words: geochemical samples; volatile elements; nonvolatile elements; Arc Direct Reading Emission

Spectrometry ; buffer; fluorination
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