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1.1 U8 e LIRS
Optima 2100DV 7 i JEHH & 55 12 71K & S5 63
(55 PerkinElmer A7) , EETAESHIFE 1,
g A KL - UP - T - 20 BUS25638 % H
ABALIKAS

F 1 ICP - AES [T %k

Table 1 ~ Working parameters of the ICP-AES instrument
TS BRE A AT THES% BERE A AT
e LI e 15 mm Y5 Bl A O 50 r/min
RF I 1300 W F4Bef 1] 10 s
Y B 15 L/min e A] 10 s
WD 0.20 L/min FaE 1] 8s
BT 0.80 Lmin | BEWH 3 %

1.2 b e 122450

BAR R fif 25 VA - P K b v OB 5 T
fFil 4 Ph AR ERR (1000 we/mlL) , 2 5 A B, i il
J Pb BBRAEZE R 51 5 #2181 1 5400 A A Rl i
ZRAFINE P AL AR , 221 B4 b o T £ P R 5
ABE AR RBORT 0.9999,

PRUES B HEdh - H AT 1 DG 5 13 3 el
AR PR iER) o AR SCHE I 3 AR [RIHHE AR ik H:
b2 2 R A AN E Ph &, SR ARSIk
JITAREE AR BIAR X 254 A [ PR HE Y Fe i 22, e X
Wi AR ESH R, %5 RG -1 RG -2 RG -3,
Pb =% EH %M RG - 1:6. 87% , RG - 2.
14.76% ,RG -3:11.55% ,

HALPIAW (100 g/L) o $hER AR \EIRIR 1o
FR o A A B A B D gt
1.3 brifii <k

H AR ME Bt 76 1 TR0 R T, T8 Ph AR v
£ R 51, 73 I 1000 pg/mL f) Ph FRifER K O |
0.50.2.00.,5.00,10.00 mL F—24H 100 mL % & i
T ER B ZIBE, FE 2T, A B 20% MR IR, A AR
TARZEAF TR R il —E B HLIE
L4 585751k

HEBAREURE i 0. 1000 g W E 3t v, A
AL P 2] IR T TR 2 700°C 1 By 5
FE AT A, 30 min J5 HUH A BERR R, i b ROk
J& PR B PR IE th 35, A 100 o/ L &AL
TR AR R A O B U E A R
250 mL, 73 10 mL #3%T 100 mL A, A
20 mL £5R , KA BE R ZIE 3820, T80 , frill . B
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FIICP — AES gEAT IR, i 3% 2 e 55 5% n] LUR
H SRR PURRIE AR A, Pb (I E (LS 5
W A 0K, RV 70 AR BE ) LU 22 , IRV ik 5 ke
R Ph, S EOR A 58 45 1 A AL RE 52
SRR Ph, E (S5 2 B A — 2
PR , AR S0 R P A SR A BB i Ak B i
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Table 2 Analytical results of Pb in reference materials with
different sample decomposition methods
Pb 51 (%)
FE i
TOKMRE MR AR %1l
5.23 5.75 6.83
RG -1 6.12 6.23 6.92 6.87
4.78 5.67 6.91
10.28 12.35 14.85
RG -2 9.27 11.14 14.69 14.76
12.36 10.96 14.78
10.56 10. 85 11.45
RG -3 9.53 10.23 11.52 11.55
10.23 10.78 11.55

2.2 AR AIE 5

i B ACH AT AT BEAR BT Y Ph, (EAE iy
HRAFE R B RR B, By 2B BT A ER VT, 38K
Ph (IS R AR . o T HERGTNE Pb (195 8, A
WA AL E SR U 5 ) Ph, UL BR
BB BT Pb % i) 4

FALBU AN AT Ph P3R5 R my 2 W35 3
M3 AT LUE H, A A, Ph A9 % 45 R B i
DR s BEE AL DU IA, Ph A0 (R BOR 8 5 5 24
SACHUIM AR B S mL i, E EE TERE . AR
3 bR FE W, XA S A BT bR E B 5
GBW 07235) , iy T4 fts of JC i BR 900 ) 7775, PILAL B
RN 2 A TR ERDTHE , I Pb 2
AexhtiE AU AR AR A A A= i . IRt
X B B B 0 dh 0 AT AP R IS mL 100
o/ L AL
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Table 3 Analytical results of Pb in standard reference materials

with different dosage of BaCl,

100 /L AL B IR 0 i A &
OmL 1mL 3mL 5SmlL 7mlL 9 mL

liELEC R

2%

RG -1 6.21 6.42 6.71 6.85 6.72 6.81 6.87
RG -2 14.06 14.26 14.65 14.7 14.81 14.72 14.76
RG -3 10.92 11.15 11.39 11.59 11.51 11.50 11.55

GBW 07235 4.17 4.21 4.15 4.09 4.23 4.18 -

2.3 HURE SRR RS B0

ARSI SR F 3o SR A AN B A i, V5 A I TR R
FFAE R 4, 300 ol i B i /N ik
FEFE WL Sy 38 € 1CP — AES {38 i i AE R 50, 5% i U
2 A 5 R St KA, 3 SR A A
IRURE I, A0SR T o A5 A T, L 2 T A5 B3 R
REAG T 7 i O H B, 3 B R T R i o (5 5
55 , U025 e I 2 45 SR i ME AR B AR O TR 22 R
G WK A B R E LT 25 A%
JEANES TR DA RS H B, SR FHERCRE 54 0..1000 g,
TEAY A 250 mL SRS 10 £5 5 2H T ER I &
2.4 SyPrifiEst

BT ICP — AES {6k RE =, B K&
RHHELR , JLF-REFh o0 2 B Hr i 2 24 52 B R [ 7
BRI, DIELMET R R 28260 T
PoR I, e Ph B ML B B A TR A
Pb (45 A 2R 15 e e S 2 TG 0L, gk A sh B
S5 TF IR S, 8 xR R S AT e
LEA T e T I0 R BB 2k K ok i, AR S ok
FEIGZE 220. 353 nm iy Pb 143 HT4k
2.5 FALZBMER

SR 3 SR AN B PV P R R B e e, &
TN R P 2 R ELER 0 17 R M 5 A AR AR R
TR s IR ER UK BE 3o 3, B B S A AN [ R 11
S IE B HTRG 2 BE WA, AR SOl v £ 55 fk 25 A
e300 55 AR AR A T 1 B 22 YR o L S50 R L,
SEACAR RN 25 AR A AR 7 K, i v h 55 A i A6 45
RHERaE . FUIARSCE R mih s s
2.6 JiikkER

Fiz BRI 2 1 40 A D7 3, D B v as 11 12 3K, P
BRI E S 5 (BA01% ) 0. 079 ,0. 077 0. 077 ,
0.077.0.080.0.081 .0.093 .0.081 .0.083.0.078 .

0.082 0. 083, ARifEfi 2= 7 0. 0043% , L1 3 345 i fi
ZHH M ITIER R N 0.013% .
2.7 ikslniceR

SR ITIEXARMES % A b RC - 1 RG -2,
RG =3 PEATAMg RN AE , SHE bR [ iR . & 4 /Y
L5 H], Ph [ IR N 97.9% ~102.9%

4 JilkmbsinicR
Table 4 Spiked recovery tests of the method

A~ EL (o7 %7

s ) il
SEM WAR  WRH (%)

RG -1 6.87 2.00 9.13 102.9
RG -2 14.76 2.00 16.41 97.9
RG -3 11.55 2.00 13.59 100.3

2.8 Jiikki%E

AR MES RS RG -1 RG -2 RG -3, 43
BUFREL 12 1547 RE f , Fie BRACES 19 B R A 10 i
Pb [y & i, M5 R WLAR S AR UEIR 25 (RSD ) y
1.1% ~1.6% (n=12) K58 BEEHEf

%5 JTEREIE

Table 5 Precision tests of the method

Pb FiE (%) RSD
KRS - —
AR AR Ty (%)
6.88 6.99 6.92 6.74
RG -1 6.58 6.82 6.74 6.87  6.82 1.6

6.75 6.89 6.88 6.79
14.85 14.41 15.01 14.70

RG -2 14.69 14.56 15.06 14.75 14.75 1.4
14.65 15.04 14.58 14.73
11.50 11.36  11.44 11.66

RG -3 11.76 ~ 11.57 11.63 11.49 11.54 1.1
11.39  11.43 11.71 11.52

3 Jjikert

BEUAL 2 B B/ N—75 1 H X R
FEA AR SR TR R FE R KA 6, 5 ) 2R E
EONTTEY R, A DR RRIRER Y. 1R
AWFTERE 73 M 7k 5 FAl S 38 2 0 M O i (&
RS RSO GIE R ) X Z XY 20 A [ R
A EEATINAE o 3R 6 ME S AR AT L, AR 5 ik 5 HA
JTE AN i 2245 0. 20% ~3.70% Z [a], 3%/ T4
Xt 22 FRVFRR , Xt BEAE SRIEA W 5
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Table 6 Comparison of analytical results of Pb in metalliferous

ores by different methods

Pb & (%)

HREE RIS ‘ X2 IR
. ESTS (%) (%)
W T 1
oA 7.62 7.59 0.20 3.46
FEd: 2 0.42 0.43 1.18 8.37
FEiH 3 6.17 6.32 1.20 3.76
Fedh 4 2.95 2.90 0.85 4.88
BN S 2.67 2.58 1.71 5.03
FEiH 6 7.90 7.85 0.32 3.41
FEih 7 5.93 5.86 0.59 3.82
i 8 4.53 4.59 0.66 4.21
FERL 9 4.17 4.09 0.97 4.34
FE&L 10 13.97 13.85 0.43 2.64
Fegh 11 0.39 0.41 2.50 8.53
R 12 0.35 0.34 1.45 8.75
FEg 13 23.45 23.56 0.23 1.99
FEim 14 0.59 0.56 2.61 7.70
FE 15 1.89 1.99 2.58 5.60
BES 16 2.77 2.70 1.28 4.98
RS 17 15.52 15.39 0.42 2.50
FEg 18 0.14 0.13 3.70 10.76
FESL 19 0.57 0.60 2.56 7.77
FE & 20 0.95 0.91 2.15 6.80

AR ERG SRS T 1% RAFEENE, KT 1% IR
FHAE — SR O A

4 &5k

S DA il BT AT AL B ASCER I 25 A1, A3
HESL 1 ICP — AES JERSINE 5 T A1 SR P A
WM 7 i o

SR I A BB &, M DR T RV G TR
O T A AR R A A S T AL i A S A
A RS B A U ER DUE , TR T
AR BRI AE B REIR o B X RO AR AE il 2l R R
TRt AT RE 2 R M I e 2 R SR 14 () 3 1o e %
I R HORE S BEAR 2, R A e 3R 25 Al a2
EGIEIR T, AR A TR AT T R . ATy
TEIE A THCR A R A 9 20 A Il
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Determination of Lead in Argentalium Ores Containing Barite by
Inductively Coupled Plasma-Atomic Emission Spectrometry

LUO Lei', FU Sheng-bo", XIAO Jie'*, WEI Ling-qiao'”, DAI Wei-feng', DING Xiao-xiao'
(1. Northeast Geological Team of Hubei Province, Xiaogan 432000, China;
2. Faculty of Material Science and Chemistry, China University of Geosciences ( Wuhan) ,
Wuhan 430074, China)

Abstract: Acid digestion (aqua regia, tetracid) , as a conventional method, is usually used for dissolving Ag-Pb
deposit to detect Pb. However, samples containing 40% — 80% of barite are difficult to dissolve completely,
possibly causing low results for Pb. Additionally, determination results can also be affected due to the formation of
double salt precipitation from BaSO, reacting with Pb. In this paper, a novel method for dissolving Ag-Pb ores by
Na, O, and determination of Pb by Inductively Coupled Plasma-Atomic Emission Spectrometry ( ICP-AES)
combining with high salt nebulizer was proposed. Experimental conditions such as sample volume and multiple
dilutions were optimized. The detection limit was 0.013% , RSD was 1.1% -1.6% and recovery was 97.9% -
102.9% . The samples were decomposed completely by alkali fusion with Na, O,. The addition of BaCl, can
eliminate the influence of sulfate on Pb for barite-bearing sample. However, there is no effect for non-barium-barite
samples. This method solves the problems of both difficult and complete decomposing for Ag-Pb ores with high
content barite and the influence of BaSO, in the quantification of Pb.

Key words: argentalium ore; lead; barite; sodium peroxide fusion; Inductively Coupled Plasma-Atomic Emission

Spectrometry
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