59 %5 2 W RN ES Y R = Vol. 9, No. 2

201942 4 H Chinese Journal of Inorganic Analytical Chemistry 16~19

doi:10. 3969/j. issn. 2095-1035. 2019. 02. 005

HERBAESETHEREFLIEE (ICP-AES) %
U 7€ $ # i G F EY Pb.Fe Bi =Z# T

It

b 4 0 BOAK A R A E L AL 102628)

H E RHAMR.ER.AHR.GEARSBES, SWBR-HRRE R R EE, RANUIRNE S
e EUE AR TAE A1, B AL T LB A 45 B TR R F & 495615 (ICP-AES) 8 il 52 47 i 8 Y Pb.Fe.Bi Jt
EWA B EBE B R, 0.12% ~2.09%;0.081%~2.10%;1.20% ~6.14% ., & TTEKH
FR A 0. 010 0. 006.0. 003 pg/mL, HARE W ER 451K 95. 5% ~102% , 7 ¥ & 68 AERG 7T 5%, 38 A T4
T yEPE R Pb.Fe.Bi Ju & Ay R B 2 .

KB EMEYHBRREE S FRE TR 85

FE S S .0657.31; TH744. 11 XKERERG A X E4S:2095-1035(2019)02-0016-04

Determination of Pb, Fe and Bi in Filtration Cake of
Copper and Arsenic by ICP-AES

SUN Jixian
(BGRIMM MTC Technology Technical Co. Ltd. ,Beijing 102628 ,China)

Abstract A method for the determination of lead, iron and bismuth in filtration cake of copper arsenic
samples by inductively coupled plasma atomic emission spectrometry (ICP-AES) was established. The
samples were digested with mixtures of nitric acid, hydrochloric acid, hydrofluoric acid and perchloric
acid, in which the arsenic matrix was eliminated by the volatilization of hydrochloric acid and hydrobromic
acid. The results showed that the measurement ranges for Pb, Fe and Bi were 0. 12%—2.09%, 0. 081 %—
2.10% and 1. 20%—6. 14 % respectively. The detection limit of the above-mentioned three elements were
0.010, 0.006 and 0. 003 pg/mL and the recoveries were 95.5%—102%. This method is sample, precise
and reliable, so that it can be used in the determination of Pb, Fe and Bi simultaneously in filtration cake of
copper arsenic samples.
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Table 1 Dosage and volume of the samples

kg TEER/% R BB/ mL S BB/ mL I 78 A/ mL A MERRR AR/ mL
0.01~1.5 100 ey 100 0
0.1 1.5~6.0 100 20 100 8
>6.0 100 10 100 9

1.4 TIEHMZKRLH

Pb.Fe.Bi 18 & 5 #E % W (100 mg/L) : 43 51 %
B 10 mL Pb.Fe.Bi ¥r#:f# % W (1 000 mg/L) F
100 mL &M, M A 5 mL h 8, KRB ZE %)
LIRS,

4 B #% B 0.00, 1.00, 5.00, 10.00, 15.00,
20.00 mL Pb,Fe,Bi {B & #r #E ¥ W (100 mg/L) F
—21 100 mL MARM S, A 5 mL 2@, FH/KH
BREZE RS, WRIIFHEEBR T Pb.Fe.Bi &
BLFE2,HERBORT 0.999 9,
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2.1 T EELHERF
FROTEER PR B B B2 TP I0 R e P K 3

BN, RL PR, LA B B I REUE VE SR
BE 5 K 0 BE A B A, TC A B T R G R
YE o hr ek, s BT R P K 4350 R Pb 220. 353 nm,
Fe 259. 940 nm,Bi 223. 061 nm,

£2 IEHZ
Table 2 Standard curves
L FRUEAIREE/(mg « L1 B
Pb 0.00 1.00 5.00 10.00015.00 20.00 0.999 944
Fe 0.00 1.00 5.00 10.00015.00 20.00 0.999 989
Bi 0.00 1.00 5.00 10.00015.00 20.00 0.999 922
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Table 3 Instrumental measurement parameters
RF Zh#/ HFETRW/ HWHAWE/ Feasm/ VR4 55 BE / g/ TR BT ] /

kW (L * min~1) (L » min™ 1) (L * min~1) mm s s

1.15 15.0 1. 50 0. 60 6 30 5.0
2.3 FHiEKHR 2.4.1 SRR TIHR

el F R ELEWE 11 Wik = B 1R
PR 22, LA 3 A% B AR HE R 22 R 7 HE B R BR L 5
RERR PR A I E IR, G5 R AR 4, B3R 4 B3
PEAT 0, W % JT AR R 43 5028 0. 010 pg/mL
(Pb).0. 003 pg/mL(Fe).0.006 pg/mL(Bi), k8
Tt 07 ¥R T B AR BE K

T4 NBRHBRMAZHUE TR
Table 4 Detection limits of the instrument and

quantification limit of the method

/(pg+ mL7")
L& Pb Bi Fe
K R 0.010 0. 006 0. 003
B FR 0. 065 0.030 0. 009
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WEIE D EEFERITR A CaO | KA
H40.10%, MgO A& H# K 0.10%, Al B kK&
#40.10%, Pb H K& & A 3%, Zn K K& &
H0.3%,Cu R KRERNA 35%, As BERE RN
40%, Sb & K& &R 0.03%, Bi & K A g &
=R 10%,

&4 1.00 pg/mL Pb,Fe,Bi i) & 51| k5 i 4
W A [R) 5 2 B A A, AR D0 T 3R U 4 R
%5,
£5 FEEMEI 1.00 mg/L METEHTFH

Table 5 Effects of copper matrix to the determination

of elements /(pg e+ mL™")
Cu i A%/(mg +» mL™1) Pb Fe Bi
0. 00 1. 00 1. 00 1. 00
0. 05 1.01 1. 00 1.01
0.10 0.99 1. 00 1.01
0. 20 0.99 0.99 1.02
0. 40 0.98 0.99 1.02
0. 60 0.97 0.98 1.02
0. 80 0.96 0.96 1.01
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Table 6 Determination results of samples with the arsenic matrix

JLH BE 5 5E & i/ % FEHME/Y%  RSD/%
Pb 0.70 0.73 0.72 0.75 0.73 0. 74 0.72 0.74 1.7
Fe 1.28 1.23 1.27 1. 26 1. 32 1. 28 1. 30 1.28 2.0
Bi 6.18 6.14 6. 22 6. 20 6.13 6. 21 6.16 6.18 0.52
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Table 7 Determination results of samples without the arsenic matrix

JLH BE 5 5E A i/ % FEHME/Y%  RSD/%
Pb 0.76 0.73 0.72 0.76 0.74 0.78 0. 81 0.76 3.7
Fe 1.24 1.23 1.27 1. 26 1.24 1. 28 1. 30 1. 26 1.8
Bi 6.16 6. 14 6.10 6.13 6.12 6. 17 6.10 6. 14 0. 36
As 0.001 2 0.001 3 0.001 2 0.001 1 0.001 2 0.0011 0.001 4 <C0. 005 8.2
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Table 8 Precision tests of the method(rn=11) /%

JLE HE i T E SD RSD
1% 0.12 0.007 3 2.0
5% 0.36 0.017 2.3
2% 0.76 0.015 1.8
Pb
4% 1.14 0. 009 2 11
6% 1. 52 0.014 0.95
3% 2.09 0.015 0.71
3% 0. 081 0.004 2 4.8
5% 0.14 0.008 4 5.9
Fo 6% 0.27 0.012 4.6
2% 1.26 0.013 1.0
4% 1.45 0.015 1.0
1% 2.10 0. 020 0.93
5% 1.20 0.025 1.8
6% 1.92 0.020 1.3
, 3# 2.88 0.038 1.3
B 4% 4.17 0.045 1.0
1# 5. 39 0.034 0.81
2% 6. 14 0.043 0.69
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Table 9 The recovery tests of the method /%
LR S AR bIEES s It 3
0. 36 0. 20 0. 56 100
Pb 0. 36 0. 40 0.73 96. 1
0. 36 0. 80 1.18 101. 7
1. 26 1. 00 2.22 98.2
Fe 1. 26 2. 00 3.17 97.2
1. 26 3.00 4.07 95.5
6. 14 3.00 9.03 98.8
Bi 6. 14 6. 00 12.08 99.5
6. 14 12. 00 17. 96 99.0
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