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F ALK Hi &/ (L/min) 0.55 ML 5 B / mm 15
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Bl 7h DL b bk, PR T 40 °C AL BVE R S KT
PR
1.3.1.2 BESHBE

W 1) SBAEF & T 4E T, A AR Y
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Schematic diagram of separation of lead and cadmium from regenerated zinc by strongly basic anion exchange fiber

100 pg/ mL H5 FI4R (1 B 0 3R bR ofE TR W, 7543 00
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Table 2 The allowance amount of coexistence elements in determination of 1. 00 g/mL lead and cadmium pg/mL
M S ZE Test element Pb Cd Zn Fe Mn Mg Ca Al Cu As
Pb 50 20 100 1000 1000 1000 1000 1000 1500
Cd 1000 20 80 1000 1000 1000 1000 1000 1500
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Table 3  The residual amount of elements in the eluent pg/mL
FAFICE Coexistence element Pb Cd Zn Fe Mn Mg Ca Al Cu As
o 1.84 4.96 0.09 0.11 0.05 0.13 0.33 0.92 0.28 0.15
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Fig. 2 Effect of KI concentration on extraction rate

K o0 R AEHURT R T 09 B, pg/mL; o
R AU 5% BRI G R B BV B, pg/mL,
2.3.2 ZEEURETE

Hi T SBAEF IR 454 7 22 1 Y 2= 2 Bk 1% P 5k
FRERF 5 1 W B B 8- s e A 45 M
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Fig. 3 Effect of extraction time
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Fig. 4 Effect of SBAEF dosage
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VR AP EE 100 %0 . PIAR SCik 4 EDTA Bk
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Fig. 5 Effect of EDTA concentration on elution rate
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Fig. 6 Effect of the pH value of eluent
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Fig. 7 Effect of elution temperature and
time on elution rate of lead
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Fig. 8 Effect of elution temperature and

time on the elution rate of cadmium
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VEWLTE A . B 8 W] UL, Yk MO Il R T 1 Pk I R 5
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B SRR AR ) RO N A R (R, B AR PR
HEAE X e ST R AL 8 2~5 SR &
JEAE R PR AR 52 20 pg/mL Y AR B IR A b
VSR B AR DA i 5 W 5 UL 831 24 38 TN I 435 (BT AR e
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Table 4 Interference of analysis spectral

line of each element

FoAfty P £ T A oL

= BT Other spectral line interference
TLHR Analysis - —
Element spectral L8 TR
. Wavelength/ Interference
line/nm
nm element
216.999 Sh
Pb 220.353 261.814 Fe
283.306 Fe
Cd 226.502 214.440 Fe

2.6 ML HR

FE IR 1.1 v ICP-AES A9 T 4F 4% 144 I % s 1 7%
RS, LAY R AR 0 R R O B A b L v R
SREE NS AR AR, WK 5. IR ANER
1) TAE S T X4 O EAT 12 W E AR 405 [ B
ks 5 R AL 22 A £ (TUPAC) IO RLRE L) 3 ff5 28
o o i 2 S A PR 10 A% 28 F R Hh BRI e R R, L
%5,
2.7 BEERE

F2 BRI H6 05 36 43 B AS TR B B 4 > Jl
A BERE SR EAT T 11 Wk ST I L 0 A R
THEEHF B K AR bR 1 A 25 (RSD) L 25 5 L3 6.,
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5 REHMEZNEZETEE . EEFEEXRY,QHRMUZE TR
Table 5 Linear range, linear equation, correlation coefficient of calibration curve,

detection limit and low limit of determination

. S BT I 2R P Ry HH G R AL K Hh PR W7 T BR
Analysis spectral Line range Linear Correlation Detection limit/ Low limit of
Element i . . L
line/nm w/ % equation coefficient (pg/mL) determination/(pg/mL)
Pb 220.353 0.10~10.00 y=4999x +252.3 0.999953 0.018 0.18
Cd 228.802 0.050~5.00 y=93280x —257.3 0.999 856 0.002 0.02
6 NEBLEHHRPRNERTERRER 2.8 fndRE X I

Table 6 Precision test results for determination of

2.8.1 HBAEFEMBPHEMBAOMRERKLER
1€ 25 mL i KA 0. 50 mL 50. 00 pg/
ml #5151 B IT 2 A o T AE 3 WO TR R B
5. 0mg/ml BFAR HEAE £ VWL 2. 50 mL 1. 00 mol/ L. fill
12 o - o ARV K S 7 0 15 0 2 BRI e
A BRBLALLR B R4 0 T m R BE 3 R 1. 00 pg/ mLLs
cd 0.025 L7 WAL R BE A 0. 10 mol /L, B 1) JoT 12 ¥ B2 43 51 24 100,
3% o o n 200,500 il 1000 pg/mlL. #8535 )y i AT 40 30 , I
FH ICP-AES W22 5 I V& b B B F0 4R % 1, I 1T B

lead and cadmium in regenerated zinc samples

B 5
Sample No.

TLH

Element

I 5E {8
Found w/%

RSD
(n=11/%

Pb 2.52 1.2
2%

4 Pb 8.24 1.0
G 0-57 1.0 BYRNGR A IR G5 R R 7,
F7 BEEENRPE B EONREERESR
Table 7 Recovery test results of zinc, lead and cadmium in simulated samples of regenerated zinc
BE & B Zince content/(pg/mL) Pb Cd
A BRI Ve B W 72 i Il g 2% RSD W 7E [l g 2 RSD
Simulated solution of El . ) Found/ Recovery/ (n=5)/ Found/ Recovery/ (n=5)/
°n
regenerated zinc e (pg/mL) % % (pg/mL) % %
100 1.25 0.970 97 0.63 0.985 98 0.42
200 1.42 0.995 100 0.98 0.992 99 0.51
500 1.34 0.998 100 0.66 0.994 99 1.0
1000 1.78 1.04 104 0.73 0.992 99 0.54

Y VR Y BT R b fE T AR W AT 0 br s 56,
RN K S, MRS RTLUFSE, MR N
99% ~101%.

2.8.2 &S InERE Wi I8
SR 0. 2000g FEAEE 3 S REE M I IRSCER
5 ¥ W0 R A R B R4 S AL 50. 00 pg/mL

*£8 MIREIIXIELE R

Table 8 Results of recovery test

TTHE W5 {E AJEAH Ty & ) E A EF &S
Element Found w/ % Background value/pg Added/pg Total found/pg Recovery/ %

9000 18210 101

Pb 4.55 9100
18000 26971 99

. 2500 5131 100

Cd 1.31 2620
5000 7592 99

2.9 FHiEkkxilE
PEBE 2 AP BESC PR R S 1 AN 5 AR AR RS
FRACL B B K 87 bR v FE 5 YSS030-2013 (wp =52% ;

wpy, = 1. 57 %0 5 weq = 0. 35 %), 43 5l 4% BEAS 325 1 b
JE YS/T 1171, 3—2017( 15 2E B JF R 2 43 BT 7
WA 3 AR A EYVBRCE SR LB L AR A I E
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Table 9 Comparison test results of lead and cadmium
w/ %
Py 1# 2% YSS030-2013
Method —p, ¢4 Pb Cd Ph cd
brfEdrk 057 138 2,71 0.033 174 0.43
Ak 0.46 1.24 2.52 0.025 1.55 0.34
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Determination of lead and cadmium in regenerated zinc by
inductively coupled plasma atomic emission spectrometry after
extraction separation with strongly basic anion exchange fiber

ZHENG Xiang-ming'?,YE Ling-ling”"*, WEI Ya-juan'?,JIANG Jing'*
WU Xue-ying'?, WU Wei-cheng'
(1. China Certification &. Inspection Group Guangxi Co., Ltd., Fangchenggang 538001, China;
2. Guangxi Zhongjian Testing Technology Service Co., Ltd., Fangchenggang 538001, China)

Abstract: During the direct determination of lead and cadmium in regenerated zinc by inductively coupled
plasma atomic emission spectrometry (ICP-AES), the coexisting elements such as zinc and iron would
cause interference. When the content of zinc in testing solution was 20 times higher than that of lead and
cadmium, the relative error of both lead and cadmium by direct determination was higher than 5%. In
fact, the content of zinc in regenerated zinc was much higher than this fold compared to lead and cadmium.
In presence of I, it was found that Pb*" and Cd*" in regenerated zinc sample could form PbI}  and CdIl;~
complex anions with the structure of 8-hydroxyquinoline chelate. Meanwhile, the cations such as Zn*",
Fe?t and Ca®™ would not react with I to form complex anions. Pbl} and CdI{™ in solution were extracted
with strongly basic anion exchange fiber (SBAEF). SBAEF could specifically absorb 8-hydroxyquinoline
chelates (PbI~ and CdIi{ ), realizing the separation of lead and cadmium from interference elements inclu-
ding zinc, iron and calcium. Then PbIi~ and Cdli~ were simultaneously eluted with EDTA solution for the
determination by ICP-AES. Thus the determination method of lead and cadmium in regenerated zinc was
established. The proposed method could effectively eliminate the interference of coexisting elements such
as zinc and iron. The determination range was 0. 10 % <Cwp,<<10. 00% and 0. 050 % <<w 4 <<5. 00%. The
proposed method was applied to the determination of lead and cadmium in actual samples of regenerated
zinc. The relative standard deviations (RSD, n =5) of determination methods were between 0.89% and
1. 7%, and the recoveries were between 99% and 101%. The contents of lead and cadmium in certified ref-
erence material of zinc concentrate with similar composition to regenerated zinc were determined according
to the experimental method. The found results were consistent with the certified values. The simulated so-
lution of regenerated zinc was determined according to the experimental method. The recoveries of lead and
cadmium were between 97 % and 104 %.

Key words: strongly basic anion exchange fiber; regenerated zinc; inductively coupled plasma atomic emis-

sion spectrometry (ICP-AES); lead; cadmium





