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Table 1 Main operation parameters of AAS

SRS WEME VinilE &3 e E
B AE 10.00 L/min T B 10 A
VY53 2.50 I/min K 328.07 nm
PSS C-HCL ek 0.7 nm
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SN BRSO RE SR RS S R AR AN KT
0.100 mm N, ‘BT 100 ~ 105 °C HL P X 1R Af
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Fig.1 Ag standard working solution curve
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Table 2 The sample was weighed, the test liquid
volume was divided and the hydrochloric

acid volume was added

B () Fikpit/ ﬁﬁxiﬁi& %Abu,#mﬁfz
g AR/ mL TAFY/mL
50.0 ~1000. 0 0.5000 — —
>1000.0~2500.0  0.2000 — —
>2500.0~10000.0  0.2000 20. 00 16. 00
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e, 25 R L3 3,
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Influence of perchloric acid on the results

Table 3

of determination

BJK-1* BJK-4*

TR R A /L 0 2.0 0 2.0
1

S/ (get™h) 48.1 49.8  7326.1 7365.7
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Table 4

fluoride on the results of determination

Influence of ammonium hydrogen

FE i g5 B BJK-1* BJK-2*
PR R 0g 0.2¢g 0g 0.2g
Ag &/ (gt™h) 47.5 50. 3 473.0 474.9

GBI TEARN A BACE LA 0.2 g 3
A RSN T RS RN BIK - 174 5 i 15
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Table 5

hydrochloric acid on the determination results

Influence of different concentration of

R L 10% 15% 20%

Ag i/ (gt™h) 5352.1 10414.2 10 335.8

W EE AR B TSR TR A i W rh R PR AR 22, Rl
ERFRARFRLLIR B 10% 4R 2 Uk B2 ATH AR 2= i 4 o) [
(1R HE RS T 20 ST R AV, R 5 i ) U 5 SR IR (IR e 22 5 24
IRF L 5 3] 15% \20% B, B B 00 ) 2 &5 1 3
A, WMICATE, CREFRE I R R PR B LB
HOEEAG T AR B TR, R RE 8 A ikt
Yo LIRS & A K, 2 R ST R AR I E AR
RIS ERE S R E 25, BEREIRFRLE 20% SRR A
ST RV W A TR L
2.5 ZEEFHEZERESHT

RS HRBR T EEICRMZ AN, AT RE ST A A

W Bk S B LB B RE B (Ph . Cu Fe W Mo Al
S.Si As) FfEATTER . XEETTER M 5 L AT fig
BRI IR AT RN T AR RN A 25 5, AR
TR B b Bk e R 5 50 60% |, B e K&
WO 35%, MRS ®’N25%, i KREEN
15% Ak K8 R 10% , Fic BRI J7 125 1 fe KPR
FeiE, 7 A ECH &% Bi Pb . Cu Fe \W Mo Al.S Si, As
() FEARVES TR, RIS W Bi ST &R MR EE R 3 000
pwg/mL,Pb Cu Fe W Mo Al S Si As JCE WK E
1242000 pe/mL, 7350 AR AR TV TR, (R 1Y vk
FER 0. 10 pg/mL, 7625 2 P3R5 45 4 T #1700
ZELG | N HUIERTT R M A AR ST R B XN 5T
FAE PR A T HRAE N A5 R LR 6, HiK 6
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Fe W Mo Al.S Si, As JLIARICZ R OT R AR 1Y
T A 7= A O Sl ) AR BN, DA b SR AR T 2R LA )
X i I R T JCRE A

RO GLEY R BR RS BH BB B RE RREAON S N ST R AR A TR R

Table 6

Interference effect of bismuth, lead, copper, iron, tungsten, molybdenum, aluminum, sulfur,

silicon and arsenic matrix on the measured element Silver

THTR AR BE/ (pg-mL ") TR MR/ (pug-mL™") HAFTIITR AR BE/ (pg-mL ")

Bi 0.103 Mo 0. 101

Pb 0. 106 Al 0.102
Bi.Pb,Cu.Fe W Mo,

Cu 0. 106 S 0. 108 0.108
Al.S.Si As

Fe 0. 104 Si 0. 100

W 0. 101 As 0. 103
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TEVEE B 25 E T 35 IR 7, 0 B ) 3k
FEAS R BOELEIEAT 11 RINSE | ATFIN TR HE b
e 2209 3 A Rl T 3 Bk R, DL OC 3R

VR PEARE S 22 19 10 AR MR ST 2R A9 5E T R, 245
R T, AR 7R I BR R 0. 006 6 pug/mL,
I TI05E T BR 0. 022 wg/mL, 3 BIAR I 7 w17,
REE T 2 BRE AR  E  TU E 2EK

RT DA A E T R

Table 7 Methods detection limit and determination limit

ME TR 25 U EE/ (pg-mL™")

bR 2= KB/ (pg-mL=")  ETFH/(pg-mL™")

0. 005 ;0. 008 ;0. 003 ;0. 008 ;0. 005 ;0. 006 ;0. 007 ;

Ag
0. 006 ;0. 002 ;0. 008 ;0. 009

0.0022 0. 006 6 0. 022
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P IR )5 vk, % BJIK —1% ~ BJK =573k 5 >4
K it T e ok 88 B2 RS, 43 PP AT I AE 7 IR
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M 8 0l LA Y, DIRIE T A T3 RG 7 BE i

RUALEE R MG I WO 35 25 0 5 S A 0 AR
() E5 8, T LASRAS A8 e M R M R i 1, P4 70 R
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Table 8 Precisions of the method(n =7)
it SR (g A RSy
(gt™") %

BJK-1* 48.2.50.9.50.3 49.5 .50.0,48.6.50.2 49.7 1.95
BJK-2* 475.5 476.8 478.2 473.6 470.7 479.7 481.4 476.6 0.77
BJK-3* 2 056.6.,2083.8.2066.3.2059.6.2063.3.2076.5,2053.0 2065.6 0.53
BJK-4* 7350.0.7339.7.7382.0,7342.9.7370. 8.7 338.4 .7 356. 4 7354.3 0.23
BJK-5* 10336.7.10315.2.,10292. 6,10 340.4 |10 323.5 .10 356. 8 .10 322. 3 10 326. 4 0.20
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ARG 0 38 5 TR [T B E v Y R
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Table 9 Test result of addition standard recovery

B RIRME,  brE MR iR/
ng ug ng Yo
BJK-1* 25.3 20 46.3 105.0
BJK-2* 235.5 200 430.9 97.7
BJK-3* 411.3 400 823.7 103. 1
BJK-4# 1475.1 1500 2979.6 100. 3
BJK-5* 2058.8 2000 4050.8 99. 6
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JEBAE AT R I E K
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WK 97. 7% ~105. 0% , AT JE A HrAG I 2K
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Determination of silver in bismuth concentrate by wet digestion
and flame atomic absorption spectrometric method

WU Zhuokui, ZHANG Sheng
(Center for Industrial Analysis and Testing, Guangdong Acadamy of Sciences, Guangzhou 510650, China)

Abstract; Due to the large amount of sulfur and silicon elements in bismuth concentrate, the silver content in
bismuth concentrate can not be completely dissolved by aqua regis, resulting in incomplete sample dissolution,
which may result in low measurement results. In this study, perchloric acid and ammonium bifluoride were added
in sample pretreatment to dissolve sulfur and silicate compounds, and then the content of silver in bismuth
concentrate was determined by flame atomic absorption spectrometer ( AAS) , which effectively solved the influence
of high sulfur and silicon content in bismuth concentrate on sample dissolution and determination. During the test,
bismuth concentrate was dissolved with 2. 0 mL perchloric acid, 0. 2 g ammonium bifluoride and aqua regis system.
Under the condition of 20% HCI medium, the silver content of bismuth concentrate samples was measured by flame
atomic absorption spectrometer. The results showed that the detection limit of this test method was 0. 006 6 pg/ml..
It is lower than the lower limit of 0. 022 pwg/ml, which indicates that this test method is feasible and can meet the
determination requirements of silver content in bismuth concentrate. The relative standard deviation (RSD, n =7)
was 0. 20% to 1.95% , and the recoveries were 97. 7% to 105. 0% . There is no obvious matrix effect interference
in the synthetic element interference determination. The method is suitable for the determination of 50.0 g/t ~
10 000. 0 g/t silver in bismuth concentrate, which provides a more simple and practical method for enterprises and
testing institutions to determine the silver content in bismuth concentrate.

Key words: high sulfur and silicon bismuth concentrate; determination of silver content; flame atomic absorption

spectrometry ; ammonium bifluoride ; perchloric acid; complete resolution



