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Fig. 1 The evaporation curves of elements
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GBWO07709) , & G R W& iufl L3k 1.

x1 AHEBEGEYRGERIITETREETRE
Table 1 Concentrations range of elements in synthetic
silicate standard materials standard series
TR Ag B Sn Mo Pb
FmE/ | 0.024 2.1 0. 28 0.11 2.5
(107%) ~5 ~1000 ~100 ~50 ~1000

(2) RIRHBR AL 2E bR UEW) 5 & 31 (Hao Zhihong
et al. ,2015) ALHE T A [ M 0T AN [A] &5 5t (3 it IR
&R R M E K — G BR AL 2 bR YR
(GBWO07103,GBW07104, GBW07107 , GBW07312,
GBWO07302a, GBWO07304a, GBWO07305a,
GBWO07307a, GBW07406 , GBW07446 , GBW07454 ,
GBWO07456) , & JC % I & i yu [ L& 2.

R2 RAMKUZHRENRZERIPEZTERELE
Table 2 Concentrations range of elements in natural

geochemical standard materials standard series

JLE Ag B Sn Mo Pb
&/ 0.033 4.7 0.79 0. 35 8.7
(107) ~1.2 ~195 ~72 ~18 ~555

LA B A1 Sn S i, 43 551 F T Lk 91 B o 2R 57
AUARE M ZE I T 13 A>3t BR AL 24 bm VAL i 79 T
JELERXT LR 3.5k 4.

R3I AWIRERT BEBELSRNLL

Table 3 Accuracy results of B with two standard series

BAR | Rl R Eham 4 B R 91 | % 8% Hb 3R Ak 2 A ol 40 o R 51
RESL | MEfE | B0 E(E ALogC B 52 i ALogC
(10-%)| Ao~ % (1076)

GSD-13| 5.3 4.6 |—0.058 5.2 |—0.005 </
GSR-2 | 4.7 4.4 |—0.027 </ 5.0 | 0.027 J
GSR-1| 24 22.6 |—0.026 23.0 |—0.019
GSS-17| 24 21.8 |—0.041 22.2 |—0.033 N
GSS-25| 54 65.1 | 0.081 60.0 | 0.046 J
GSS-27| 64 78.3 | 0.087 70.7 | 0.044 J
GSR-5| 154 | 165.4 |0.031 | </ | 137.3 |—0.050
GSD-4a| 91 108.4 | 0.076 94.6 | 0.017 J
GSD-5a| 96 118.2 | 0.090 102.1 | 0.027 J
GSD-12| 24 25.3 | 0.023 |~/ | 255 |0.026 J
GSS-6 | 57 85.9 |0.178 76.8 | 0.130 J
GSS-20| 143 | 190.2 | 0.124 155.2 | 0.035 J
GSD-7a| 195 | 234.4 | 0.080 186.3 |—0.020 </

e 3.3 4 P BRIC I 2 SR AT AR (S B
AT 2 T 22 BORE 1 D S DA R SR 1 BR Ak 2 A 1
J5i 7 50 AR bR o i 42 B, B ORI Sn ) 45 5 0T 5 G bR
HETH
2.4 WIRERERE
2.4.1 RNIRTEUR D& H%EEF

eI EH AR — T RSO AR TR

R4 FMIRERT Sn EHELEREXI L

Table 4 Accuracy results of Sn with two standard series

Snbr | EERRERARMEYIR RG] | SR HERAL bR kB T 2 51
RESL | MEME [Sn DISEE ALogC Sn M 2 {8 ALogC

(1076)| (107%) (107%)
GSD-13] 0. 97 0.80 |—0.082 1. 05 0.035 | </
GSR-2 | 0.79 0.69 |—0.061] </ 0.91 0.062 | </
GSR-1| 12.5 | 12.18 |—0.011 12.48 |—0.001] </
GSS-17| 1.3 1.05 [—0.092 1. 34 0.014 | </
GSS-25| 2.9 2.39  |—0.084 2.82 |—0.012| </
GSS-27| 4 4.70 0.070 | </ 5.16 0.111
GSR-5| 2 1.89  |—0.024| </ 2.28 0.057
GSD-4a| 4 3.78 | —0.024| </ 4.28 0.029 | </
GSD-5a| 5 4.77  |—0.021] </ 5. 28 0.024 |
GSD-12| 54 57.80 | 0.030 52.98 [—0.008| </
GSS6 | 72 75.61 | 0.021 | </ | 68.21 |—0.023| </
GSS-20| 1.8 1.03  |—0.244 1.31  |—0.137| </
GSD-7a| 2.5 1.90 |—0.119 2.29 |—0.038] </

F 3 BT 28 1 3 5 7T DL RE S by T O Yk Bl L B AR T
P KN g BRAE B 0 o DT 2 /5 20 7 45 2R 0 T A 2
FUKG % i (Shen Ruiping, 1983) . L, 4% 3C X P9 7
TR AT LS AT T B £ (&1 1.8 5) .

K1 R, Ge B 28 AT R 590N OT R 1 28 AT
H—F, A HERIE =R D Ge 1 & & LAY 5T,
A SRS R AN N BR T 3R 907 5 Ge B9 £ ik
Ferh Ge & 50 5 2L B NTITORIE T AR TR & &
M —2tk. B, Ge IPE AR SCE BN FRIT R - Sl
AW 5E 45 W — B (Zhang Wenhua et al. ,1995; Zhang
Xuemel et al. ,2006;Yu Yu et al. ,2013),

I3 A 4RO K Y BN SR 5

RS FEEREHSTERIUARNEER
Table S Analytical line pairs and measurement

range of the method

TR ST/ W AREE (nm) PR (00
Ag 328.07/Ge326. 95 0.011~1.2
B 249. 77/Ge270. 96 0.54~195
Sn 284.02/Ge270. 96 0.19~72
Mo 317.03/Ge270,96 0.034~18
Pb 283.31/Ge270. 96 0. 66~200
Pb 266. 32/Ge270. 96 100~555

2.4.2 ARXRARREMEABARELE

LK 9K 3t R A 27 b E W) SV g A 1 ZR 3 4 03]
VEAS R I AR 2 AR T A B5 125 060 B A S 19 4 9 il
A 253D 5 43 99 R AS SR T A B 125 R SR FH N 125 19
A3 BTAE SE FE AR X HE (36 6) . i R0 KG9 B 4%
AT HRAR . SRR AR N AR I bR o il 42
HbR T A L BB R R LU 2 s R T AR IR )
R RO AR A TN
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Fig. 2 Standard curves of B without internal standard (a) and with internal standard method (b)
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Fig. 3 Standard curves of Sn without internal standard (a) and with internal standard method (b)
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Table 6 Analytical precision results without internal standard and with internal standard method(RSD, %)
JLR Ag B Sn Mo Pb
FE il T A bR EZRZS T A bR EIR7S RN bR To bR EZRZS T A bR AR i
GSD-13 6. 37 5.32 [/ ] 5.13 |/ | 5.41 |/ | 6.30 |/ | 7.82 4.41 |/ ] 5.00 |/ | 7.71 4.51 N
GSR-2 6.05 4.92 || 8.27 4.42 || 8.47 6.34 |/ | 6.12 3.98 |/ | 14.34 5.30 |
GSR-1 5.10 4.01 |/ | 6.15 3.99 |/ | 8.37 4.59 |~/ | 6.88 |/ | 6.65 |/ | 803 3.79 N
GSS-17 6. 85 5.75 |/ | 9.67 5.56 |~/ | 7.00 5.05 [~/ ] 3.54 |/ | 4.10 |/ | 9.32 3. 87 N
GSS-25 8. 40 5.73 |/ | 6.58 3.77 |/ | 6.03 3.83 |/ | 4.15 3.03 |/ | 7.77 5.33 N
GSS-27 | 10.78 6.35 |/ | 5.69 |/ | 6.37 || 9.02 477 || 6.67 5.75 || 9.40 6.18 |
GSR-5 6. 45 4.10 |/ | 7.97 |/ | 7.86 |/ | 12.43 2.94 |/ | 10.98 |/ | 10.94 [/ | 17.30 2.01 J
GSD-4a 6.11 4.16 |/ | 9.18 6.14 |/ | 8.95 6.15 [/ | 5.80 |/ | 5.88 |/ | 9.06 |/ |11.11
GSD-5a | 8.51 6.12 |/ | 6.42 5.49 || 5.11 3.55 |/ | 5.47 |/ | 5.99 || 7.66 |/ | 8.32
GSD-12 10. 40 8.33 |/ | 8.20 6.44 |/ | 7.64 |/ | 8.05 6. 65 5.32 |/ | 9.87 5.99 N
GSS-6 8.12 5.10 |/ | 6.09 4.17 |/ | 6.62 4.59 |/ | 8.72 7.73 || 799 5.12 N
GSD-7a 9. 34 7.50 [/ ] 7.05 || 7.27 || 9.26 8.17 |/ | 4.31 |/ | 5.87 8. 87 5. 50 N

2.5 BBREETEBERE
[ 1A J5 - & S 6 gk TR, B Y IR TR 2 B R 0
K B K % B R RS ) — S ar EEE R,

TE AR AL 7T HR Bl 5T 2R 1) i £k ik 5 B B 1R 48R I
(] T AN W A8 £k, BB SR B 22 B I % R R 4 5 BE 9
L FIT61E /0 #r (Lit Guangwen et al. ,1999),
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Table 7 Accuracy results of Ag in different curve fitting methods
- Ag brifi{d X H A bR Ul R U SRR P — R A bR i R UG 9B EE — W A bR il R 03 BUit A
(107%)  |AgMEE 10 % | ALogC Ag MEM 10 %) | ALogC Ag M5B (1079 | ALogC
GSD-13 0.027 0. 037 0. 14 X 0.031 0. 05 0. 038 0. 147 X
GSR-2 0.071 0. 065 —0.04 0. 062 —0.06 0. 064 —0. 046
GSD-2a 0. 04 0. 035 —0.06 0.028 —0.16 X 0. 036 —0. 049
GSR-1 0.033 0. 030 —0.05 0.022 —0.17 X 0. 031 —0.029
GSS-17 0.05 0. 046 —0.03 0.041 —0.09 0. 046 —0.032
GSS-25 0.07 0. 062 —0.05 0. 059 —0.07 0. 064 —0.042
GSS-27 0. 14 0.138 0. 00 0. 147 0.02 0.131 —0.030
GSR-5 0.047 0. 040 —0.07 0.033 —0.15 X 0. 040 —0.067
GSD-4a 0.22 0.208 —0.02 0.225 0.01 0.221 0. 003
GSD-5a 0.63 0.583 —0.03 0. 608 —0.02 0. 648 0.012
GSD-12 1.15 1.103 —0.02 1. 087 —0.02 1. 219 0.025
GSS-6 0.2 0.172 —0.07 0. 185 —0.03 0.178 —0. 050
GSD-7a 1.2 1. 202 0. 00 1. 175 —0.01 1.173 —0.010
TE : Ag 58 T — 3R AL BR R 2 0 B b8 AR T 20 Y IR 43531 8 £ 0. 033 X107 8~ 0. 14X 107°%, 0. 071X 107~ 1. 2X10~
x8 BARMEUMSARNERELERITIL
Table 8 Accuracy results of B in different curve fitting methods
- B b i i X B Al b Ui A A 3 LE — YR A bR i A S i3 LE — R A bR il 403 BU it &
(10-%) | BUWAEM 0 %) | AlLogC B (10 %) | ALogC Bl (1079 | ALogC
GSD-13 5.3 5.2 —0.01 8.3 0.19 X 5. 45 0.012
GSR-2 4.7 5.3 0. 05 8.3 0. 25 X 5.55 0.072
GSD-2a 9.7 7.6 —0.11 X 10.0 0.01 8. 11 —0.078
GSR-1 24 20. 4 —0.07 20. 0 —0.08 22.66 —0.025
GSS-17 24 20. 0 —0.08 19. 6 —0.09 22.33 —0.031
GSS-25 54 52. 6 —0.01 48.3 —0.05 48. 44 —0.047
GSS-27 64 62.4 —0.01 57.8 —0. 04 57.51 —0. 046
GSR-5 154 138.9 —0.04 144. 8 —0.03 144. 32 —0.028
GSD-4a 91 94. 6 0.02 91.9 0. 00 90. 84 —0.001
GSD-5a 96 106. 0 0. 04 104. 8 0. 04 103. 71 0.034
GSD-12 24 24.0 0. 00 22.9 —0.02 25.19 0.021
GSS-6 57 63.0 0. 04 58.5 0.01 58. 11 0.008
GSD-7a 195 182.9 —0.03 203.4 0.02 204. 89 0.021
TE B SR L — R S A An Ul 2k 20 B b vl B 2V L 23 03 D 4 7X10 70~ 24X1076,24 X 1070~ 195X 1077,
x99 SnAEHMEMES AN ERELERITL
Table 9 Accuracy results of Sn in different curve fitting methods
oy Sn pRAfE(H B bR R i L SR P — W A bR i RS S LG — e B Ak AR i 2R oy BU LA
(1075 | SnMEME A0 %) | ALogC Sn M E M 1075) | ALogC Sn U g fH (107%) ALogC
GSD-13 0.97 1. 05 0.03 1.51 0.19 X 1. 02 0.021
GSR-2 0.79 0. 83 0.02 1. 41 0.25 X 0. 86 0.034
GSD-2a 8.6 8. 95 0.02 7.359 —0.05 8. 48 —0. 006
GSR-1 12.5 12. 47 0. 00 10. 34 —0.08 11. 48 —0.037
GSS-17 1.3 1. 20 —0.04 1.72 0.12 X 1. 27 —0.012
GSS-25 2.9 2.51 —0.06 2.75 —0.02 2.62 —0.044
GSS-27 4 3. 50 —0.06 3. 50 —0.06 3.58 —0. 048
GSR-5 2 1. 95 —0.01 2.32 0. 06 2.06 0.012
GSD-4a 4 3.78 —0.02 3.71 —0.03 3. 84 —0.017
GSD-5a 5 4.71 —0.03 4. 40 —0.06 4.71 —0.026
GSD-12 54 44. 84 —0.08 41.75 —0.11 X 39.09 —0. 140 X
GSS-6 72 60. 89 —0.07 62. 20 —0.06 61. 82 —0. 066
GSD-7a 2.5 2.09 —0.08 2.43 —0.01 2.20 —0. 055
TE - Sn R e — ok BE A AR U I £ 20 B SR B v 1 R Y B 23 B R 1 0. 79X 106~ 12.5X 1076, 8. 7X10 6~ 72X10°¢,
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R 10 BRSIHMIUK S W HRE R
Table 10 Comparison of detection limits for single

and double analysis

F13 FEWUR
Table 13 Detection limits of the method

ot R (3S)

TR 12 W pras ko=
ot e A b Sn 10-%)
o YR XK IR B LK XL A 0.017 | 0.019 | 0.023 | 0.023 | 0. 021 | 0. 022 oo
. .
(10 >o.061\ x Jo.011] / [o.53] / Jo.54] / Jo. 24 0.19]/ & 10,020 0.025|0.016 | 0.026 | 0.023 | 0.029

R BRSTAMIRSFTEERELE R
Table 11 Comparison of accuracy results for

single and double analysis

TR
(/\LogC)
G LR XK R IS/ HR | OBIR
GSD-13 0.135 0. 140 —0.005 | —0.006 0. 035 0. 034
GSR-2 | —0.036 | —0.041 0. 054 0.053 0. 058 0. 066
GSD-2a | —0.056 | —0.058 | —0.109 | —0. 105 0. 002 0. 005
GSR-1 —0.055 | —0.047 | —0.093 | —0.070 | —0.006 |—0.016
GSS-17 | —0.027 | —0.033 | —0.101 | —0.080 | —0.005 | 0.006
GSS-25 | —0.058 | —0.053 | —0.015 | —0.012 | —0. 061 |—0. 047
GSS-27 0. 001 —0.005 | —0.029 | —0.011 | —0.063 |—0.052
GSR-5 | —0.067 | —0.072 | —0.052 | —0.045 | —0.003 | 0.012
GSD-4a | —0.022 | —0.024 0.018 0.017 —0.018 [—0.020
GSD-5a 0. 007 —0.036 | 0.041 0.043 —0.035 [—0.027
GSD-12 0. 055 —0.019 | —0.017 | 0.000 —0. 038 [—0.086
GSS-6 —0.072 | —0.067 0.043 0. 044 —0.009 |—0.070
GSD-7a | —0.025 | 0.001 —0.029 | —0.028 | —0.055 |—0.056

Ag B Sn

R12 BRSWMIRS OB ZEELERITLL
Table 12 Comparison of precision results for

single and double analysis

G
Ag B Sn

(%)

B | K K K K K R
GSD-13| 8. 48 5.32 /] 8.69 5.41 |/| 8.07 || 7.82 |/
GSR-2| 6. 66 1.92 |/| 7.58 4.42 /| 7.92 6.34 |/
GSD-2a| 6.46 |/| 6.00 [/| 7.12 5.66 |/| 5.54 [/| 6.45
GSR-1| 8.58 4.01 |\/| 6.43 3.99 |/| 4.86 |/| 4.59 |/
GSS-17| 5.60 /| 5.75 |/| 5.96 |/| 5.56 |/| 8.47 5.05 |/
GSS-25| 7. 44 5.73 |/| 6.35 3.77 /| 4.39 3.83 |/
GSS-27| 8.50 6.35 |/| 9.50 6.37 || 4.25 | 4.77 |/
GSR-5| 8.62 1.10 || 7.88 |/] 7.86 | /| 2.52 |/| 2.94 |/
GSD-4al 6. 50 4.16 /| 8.00 6.14 8. 24 6.15 |/
GSD-5a] 32.77 |X| 6.12 |/| 6.00 |\/| 5.49 /| 3.94 |/| 3.55 |/
GSD-12| 74. 08 |X| 8.33 |/| 8.47 6.44 | /] 12.71 8.05 |/
GSS-6| 7.53 5.10 || 7.72 4.17 |W/| 9.59 4.59 |/
GSD-7a| 7.92 7.50 /| 9.28 7.27 || 13.65 8.17 |/

2.8 SHTEARIERNIR
2.8.1 HHR

TEHUE T 25 1 A BURE IR £ 06 1% 43 A s v ) BT
B R S ERE L BRI 12 s S8 ] 11 IR A5 4y
Brize . L 12 W A a1 3 AR bR T A 22 O 4% o0 R
R R (% 13)

2.22 | 1.89 | 1.72 | 1.89 | 1.83 | 1.75
B 0. 54
1.70 | 1.84 | 1.60 | 1.49 | 1.74 | 1.83

0.37 | 0.41 0.38 | 0.44 | 0.37 | 0.40
Sn 0.19
0.39 | 0.58 | 0.40 | 0.45 | 0.44 | 0.50

0.046 | 0.037 | 0.071 | 0.068 | 0.051 | 0. 060
Mo 0.034
0.051]0.039 | 0.066 |0.044 | 0.056 | 0. 059

5.23 | 4.75 | 5.04 | 5.13 | 5.25 | 5.05
Pb 0. 66
4.90 | 4.58 | 4.60 | 4.94 | 4.97 | 4.91

2.8.2 AHETRBEE

HEHL 13 AN A AR & i s A K R VTR
Wy 9 [ G — G M BR A 27 o ) IO R AT U B FORS
B RE LI AR AP AT A BT 12 G TSR 12 IR A T
38 T B HET E (RE/ Y0 L A\ LogC) UK % i (RSD/ %)
(& 14), SEREFRE A )5 1 00 7 15 hr HE D) B\ (B
W) & 25 TR K% BN F 10%,

3 itig

AN T ) R ARG TR R I 25 5 Wi v ARG F80 3L 2 A o K
PR BE A RS E PE AN DN e 3R 5 BT R IR ACR .
BT REIS B RBUE = R RO RUIK L oA L EE
SRR R AE R —B05F H Y AR SO R B
Sk AR AR AR R AR O Al Al AR R HL B (Zhang
Wenhua et al. ,1995;Guo Jinchuan et al. ,2005; Zhang
Xuemei et al. ,2006;Cao Chengdong et al. ,2010), %
R AT SRR T 0% A T RE R 78 K

SR FH 2 L H B i A S DG i R AT S i AT
FERRE A — 7 5 1 2 R ] LRk 34 ) F R
JE e ke BH Ik R Ik S T R 2R AT A
YE A (Bangia et al. , 1988; Wu Shaohua et al. , 1991;
Zhu Min, 1993; Wang Guangming et al. , 1994; Zheng
Ruihua, 2007 ; Ding Chunxia et al. ,2012), 2% H
I ZZ PhFRIRESE B Mo ¥4k Sy 5y 4% 2 1) S Ak W) $i iy 2%
K [N A 0 R 28 R AT — 2 NTA5 2 1 4149 43
BT A 2 O %% B R L R

HI T R AR IR AL 25 AR v ) 5 R ) kA 5 R o
IR A —F (Yao Jianzhen et al. 1995; Zhang Qin et
al. ,2005,2008) , A< 34 R 22 B it 1 000 e LA K 4R
BRALZEAREY) BT R SIAEAR I 2k B 45 0 00 5 0 A of
B PG, AT R $th 3R A 2 A v ) 5y b 1 R 971 L g
ARG 1) T8 T st SR A D 3% 6 20 A b BR A 2 A o
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Table 14 Analytical precision and accuracy results of the method
L& 5 H GSD-13| GSR-2 | GSD-2a | GSR-1 | GSS-17 | GSS-25 | GSS-27 | GSR-5 | GSD-4a | GSD-5a | GSD-12 | GSS-6 | GSD-7a
FRUE( (10 6) | 0.027 | 0.071 | 0.04 | 0.033 | 0.05 0.07 0.14 | 0.047 | 0.22 0.63 1.15 0.2 1.2
SEHE(1076) | 0.037 | 0.065 | 0.035 | 0.030 | 0.046 | 0.062 | 0.138 | 0.040 | 0.208 | 0.580 | 1.100 | 0.172 | 1.202
Ag RSD( %) 5.32 | 4.92 | 6.00 | 4.01 | 5.75 | 5.73 | 6.35 | 4.10 | 4.16 | 6.12 | 8.33 | 5.10 | 7.50
RE(%) 38.17 | —8.92 |—12.56|—10.19| —7.24 | —11.43| —1.11 |—15.24| —5.48 | —7.94 | —4.35 |—14.22| 0.17
ALogC 0.140 |—0.041|—0.058|—0.047|—0. 033|—0. 053| —0. 005|—0. 072 —0. 024| —0. 036 | —0. 019| —0. 067| 0. 001
FRUEM (1076) | 5.3 4.7 9.7 24 24 54 64 154 91 96 24 57 195
SEHME 106 | 5.2 5.3 7.6 20.4 | 20.0 | 52.6 | 62.4 | 138.9 | 94.6 | 106.0 | 24.0 | 63.0 | 182.9
B RSD( %) 5.41 | 4.42 | 5.66 | 3.99 | 5.56 | 3.77 | 6.37 | 7.86 | 6.14 | 5.49 | 6.44 | 4.17 | 7.27
RE(%) —1.43| 12.97 |—21.55|—14.87|—16.85| —2.63 | —2.57 | —9.82 | 3.94 | 10.37 | —0.03 | 10.55 | —6.22
A LogC —0.006| 0.053 |—0.105|—0.070|—0.080{—0.012]—0.011|—0.045| 0.017 0.043 0. 000 0.044 [—0.028
FRUEM (1076) | 0.97 | 0.79 8.6 12.5 1.3 2.9 4 2 4 5 54 72 2.5
SEFIE (1076 | 1,05 0.92 8.70 | 12.04 | 1.32 2.61 3.55 2.06 3. 82 4.69 | 44.31 | 61.33 | 2.20
Sn RSD( %) 7.82 | 6.34 | 6.45 | 4.59 | 5.05 | 3.83 | 4.77 | 2.94 | 6.15 | 3.55 | 8.05 | 4.59 | 8.17
RE(Y) 8.25 | 16.46 | 1.14 | —3.65| 1.37 |—10.16|—11.21| 2.90 | —4.58 | —6.11 |—17.95|—14.82|—12.04
ALogC 0.034 | 0.066 | 0.005 |—0.016| 0.006 |—0.047|—0.052| 0.012 |—0.020|—0.027|—0.086|—0.070|—0.056
FRUE(L (107 6) | 0. 44 0. 54 1.1 3.5 0.51 0.72 0. 84 0. 35 1.6 1. 64 8. 4 18 0. 82
SEHIE(107%) | 0.37 | 0.64 | 1.06 | 3.36 | 0.50 | 0.72 | 0.85 | 0.35 | 1.51 1.67 | 8.62 | 20.29 | 0.83
Mo RSD( %) 5.00 | 3.98 | 7.04 | 6.65 | 4.10 | 3.03 | 5.75 | 10.94 | 5.88 | 5.99 | 5.32 | 7.73 | 5.87
RE(%) —15.24] 18.83 | —4.07 | —4.10 | —2.55 | —0.08 | 1.69 | —1.43 | —5.42| 1.77 | 2.57 | 12.73 | 1.03
ALogC —0.072] 0.075 |—0.018{—0.018|—0.011| 0.000 | 0.007 |—0.006|—0.024| 0.008 | 0.011 | 0.052 | 0.004
FR#EME (10~ 6) | 11.3 | 13.5 35 31 17.4 22 41 8.7 68 102 285 314 555
SEME(10-6) | 14.2 | 12.6 | 33.0 | 31.0 | 16.9 | 18.7 | 34.8 9.0 70.2 | 103.1 | 300.9 | 336.5 | 502.3
Pb RSD( %) 4.51 | 5.30 | 5.28 | 3.79 | 3.87 | 5.33 | 6.18 | 2.01 | 11.11 | 8.32 | 5.99 | 5.12 | 5.50
RE(%) 25.23 | —6.87 | —5.79 | 0.16 | —3.00 |—14.96|—15.16| 3.49 | 3.28 | 1.07 | 5.57 | 7.18 | —9.49
ALogC 0.098 [—0.031|—0.026| 0.001 |—0.013|—0.070|—0.071| 0.015 | 0.014 | 0.005 | 0.024 | 0.030 |—0.043
) TE T X 0 A 85 S 1) R o DA T A5 380 A e 9 T R 4 L O

bR I8 3R R BN 5 20 B o0 3R R O R R N
BE AR SO A T 28 K AT N Sl LR 28 kA7 — 3

) Ge fENNIRTCR . EHEDITLB KNG ESH

WL R WY T H%(E B (Ye Jiayu et al. ,2004) .38
WIEFETC T RN BT & T — 8 & A
JE 5 [A] I 3 W A3 45 R B0RE AR O F AR 1Y 43 BT 4
F i & AP E (Liu Jiangbin et al. ,2013), L,
ARSCHEHFE T 2R 5 A o B 4eont . i i B AR R
JH PIAR 1 R0 R FH PN B 125 19 s YEE o 2 R OKS 25 B8 45 2R
N AR SR AR A5 0 22 (Li Luanning et al. ,
2004 ;Lu Junhong et al. ,2009) , REFR IF i) B 2 43 7
K5 % i (Liu Wei,2010) (£ 6),

R BRGNS R R AN T R B L e
JE (Li Guangwen et al. ,1999), 7S 5256 A9 25 -
AR SR ) — b 1Y 22 R R % v 28 R AT O AR
FEAAE B HA AR AT 09 480 R BLVE IS O 1 08 T4
JCER I S RE A, B G I ) v R e R KR
52 4 I (8] o DT A S8R T #300 oT 3R A9 R s B L 5 46
FEBESGI AL R S T BT ROCR . it A SO PR I
PRSI [R] Oy 255,

I3 AT RN AR 43 A 1 BR

ISVA
7

db B2 4k
H 5L He

A R R 2 A

HOOE TR R Al B D A L ERR TR s . I
AR SCHEFE B AN T L HNBR T 5

SR T8 2 L — ¥ BE A R L W il 4R UL s A
2 o BUU A A BRI LI (Y v L 45 2R . TR
JHIX B A o AT A 8 Ao o 2R 910 5 T UL 45 s o 2K
Tt o B B AT 45 21 4 i o B 45 2R L TE BRI
S o AR SO TR R0 s o 240 D 5 BRI B
A bR U ZR DL [ IR SR BB TR] — A kAT 20 A
P R T 24 (L AR 530 77 32 B T 4 i 00 4 2
LT AR ASE Hh B & B3R 00 7 45 2R B AR R 2

3o LA % o R T AR B A S R s
PRICER e r BT B G 8] Y A8 328 5 LA KR T 9 A
MR AR FUBR T S AR T 57 4
AN TRIEL & T7 2B 0 B FBU - 47 93 A 25— &R 81
ST TE AT AR L BT — BB 9 ST SOt
T T D0 M B AL SR A P AR BB B B R A T
%OFaan OKRTURY L 3 5 — Gbr W) 5
Bk - R WIS I 86 1 T 0 M ER Al A Bl K IR
% 73 B &5 R B i) 58 RS 95 LA

07 A AT Bk 22 A a1 o0 3R
e RARTURY . -5 e E R — FO Bk A v
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W) J5 6 AE 5 SR 2 I AR A ) BRAEG i — B DL
Fra AR S I E s A BT A R MR T AR L KO R 12 K
0T AR S b ME A Z A R B 2%
(ALogC/NF 0. 1 K5 % B4 & 0 R 12 R4 M 45
RO B E/NT 10% . b K s PR v 3 R 2%
JE A5 A T 53 AT AR 8 A 8 1 2 (A 8 H Bk Ak 2 ) o
HTE) ( DZ/T0145. 2-1994) | ( Hb 3k 1k 2% 3 25 #0705 )
(1350 000) (DZ-0011-2015) ( [X 5k b Bk 1k 2% 4 2%
I Y1 £ 200000) (DZ/T0167-2006) . £ H #x X 35§,
Hi IR Ak 2 8 A HLTE ) (1 : 250000) ¢ DD2005-01) 2§
RAT Y 1t 3R Ak 27 T8 Y R i 43 B B L T
Ko M H B T E T AL G072 BEAR AR 2R
KRGS T B acs, B A 7y 208 F F Rt i ke
i 8 0 BT 0 7

4 gEip

I 5T AN SCHR T SO v I T R
JETE L DN E M BR Al 2 R P R B LB L L e A
5o T TR B UK 9K M 3R AL 25 AR ) T 1 S A o
A, Ge MR 2 T A1 I 0 AT 0 R A
I 1] 2y 25 o [ s 1B 20 B 48 RPN A 2 5 5% AT X
S0 bR LA Uk it R AU B M 1 2R O SR OB U 17
AT IBCE BRI O k. TR & TGk
YEAH A1 PR AT AU A 1Rk B N TRAS L i HL
SR T E B RRIE R TR A AT KRR
By | A S 5K — G s vy T 47 i » AT ¥ o M
25 SR T S A R A R — OB A T L ER AL
G AN R IR IN R i R 0 S RN 33
b R 20 B I % mT )TN
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Abstract

The method for the determination of silver, boron, tin, molybdenum, lead in geochemical samples by
AC-Arc direct reading atomic emission spectroscopy was studied in this paper. K,S;0;, NaF, Al, O;and
carbon powder are prepared for buffers. Ge is used as internal standard element. Suitable analytical line
pairs were selected, and the interception exposure time is 25s. The background of analytical lines and the
internal standard line are corrected at the same time. National standards substances (GBWO07103,
GBWO07104, GBW07107, GBW07312, GBW07302a, GBW07304a, GBW07305a, GBW07307a, GBW07406 ,
GBWO07446 . GBW07454 ,GBW07456) were selected as standard series, and the standard curves are fitted
with quadratic curve of the logarithmic coordinate. Each sample is parallelly analyzed two times, and the
average value is taken as the result. The detection limits for Ag, B, Sn, Mo, Pb are 0. 011X 10 ° 0. 54X
107°%, 0.19X10°%, 0.034X10°, 0.66>X10" ", respectively. The precisions (RSD, n=12) for Ag, B, Sn,
Mo, Pb are 4.01%~8.33%, 3.775~7.86%, 2.94%~8.17%, 3.03% ~10.94%, 2.01%~11.11/%,
respectively. The analytical accuracy was validated by national standards substances of rocks, stream
sediments and soils, the results were agreement with certified values. The method, which is convenient in
operation and high in working efficiency, is a new analytical method for the determination of silver, boron,
tin, molybdenum, lead in geochemical samples, and can be popularized to the determination of geochemical

samples in large quantities.

Key words: AC-arc direct reading atomic emission spectroscopy; geochemical samples; silver; boron;

tin; molybdenum; lead



