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Continuous Determination of Copper, Lead and Zinc in Ore Samples by

Atomic Absorption Spectrophotometry with Polyethylene Glycol as a Rapid Clarifier

WANG Hong-bo, WANG Yong

( Nuclear Industry Xinjiang Testing Center for Physical and Chemical Analysis, Urumgi

830011, China)

Abstract: Based on the characteristics of water-solubility and high polymerization of polyethylene glycol, a method for the continu-

ous determination of copper, lead and zinc in ore samples by atomic absorption spectrophotometry after rapid clarification of the

testing solution has been developed. The samples are complelely dissolved with HCI-HNO,-HCIO,. In the presence of 3 mL of poly-

ethylene glycol, the testing solution is rapidly clarified within 2.5 h. The recoveries of the method for the elements are 86.3% ~

106.0% with precision of less than 5% RSD (2 =5 ). The method has been applied to the determination of copper, lead and zinc in

National Standard Reference rock samples and the results are in agreement with certified values.
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HuJFRE R H Cu Pb Zn [958 , # R FH R I 7 6
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1 SEEETs
1.1 U8R TIRAA:

H 37 Z - 5000 T fi e 2 2 J5 W e 4 6 6 BE T B AR
HA a8 Ay 82 DT BAR B SLAE ). 08
TAEZMRTE 1,
1.2 brdEERE R R EEA

Cu Pb Zn FrifiEfi# £ - 7E 0. 32 mol/L HNO, 4+ i, i
HALT 23 I C AL Cu Pb . Zn W& 309 1. 000 ¢/L Y
FRUERE A

Cu .Pb Zn IRAHRE TAEW : 3 5B B 10. 00 mL Cu A7ifE
£ 10.00 mL Pb ARAEREATIR 2. 00 mL Zn FRUEAH IR T

I FS HEA: 2006-05-21; &7 BHA: 2006-08-06

100 mL T, 1 0.32 mol/L HNO, IR B 5 218 IR 5.
IR AHRE TAEMR Cu Pb B4R 100 mg/L.Zn 24 20 mg/L.
B Z T - 4000( PEG — 4000 )i : #RHL 20 g PEG —
4000, % T 100 mL 7K H, BE il B 200 g/ L AKE W
% PEG — 4000 N4> #fr4li4h, HCl,HNO, . HCIO, &% H: 4%
AN B IRl 256 FHK R 2588 F 258K

#1 SRS

Tablel Working conditions for instrument
P Pk JTHL IR WHETIRE  MhbemlE KRR
- A/nm i/mA d/nm h/nm  p/(L - min~!)
Cu 324.8 9.0 1.3 7.5 2.2
Pb 283.3 9.0 1.3 7.5 2.2
Zn 213.9 9.0 1.3 7.5 2.0

1.3 LS5k

PRI 0.2000 g ifFET 100 mL BRI/ K I8
JNA 10 mL ¥ HCI, 35 I 321 M T #R L, s 5 min,
FEAILA 10 mL ¥ HNO,H12 mL HCIO, . ‘& T #dk FAn#i
SR ZEE MR, BCRF A% . A 5 mL 8 mol/L HNO,, Jil
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1.4 TAEhk

3 HL 0. 00.0. 50, 1. 00.,2. 00.4. 00.6. 00.8. 00,
10.0 mL Cu.Pb.Zn {R&FrifE TAEW T 100 mL & T,
JIIA 5 mL 8 mol/L HNO, }— € fit [ PEG — 4000, FH/KFi B
B RS ERCEE IR TAEMZ .
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B TE EZ R E R ARG e, AT HEE
PEG —4000 14 FH % 78 1 B[] 79 52 0, SR R B 3 A o ) ot
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PEG -4000 3050, 45 5L WL 1,
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Fig. 1 Effect of PEG-4000 dosage on clarification time

YRR BEE PEG — 4000 FH &I K, IS TRE 7 T 5 1Y
B 1) S W4, N AR R T 3 mL B, VISR I 4E 2.0 ~ 2.5
h, ASSZEEREANA 3 mL PEG —4000  ¥iEHTH M 2.5 L.
2.2 PEG -4000 HI &3} Cu.Pb.Zn Ml H53500

FESL ) e, X AREE GBW 07301a.GBW 07304 #E4T 4k
RIS A IAIATI A 1.3.5.7 mL PEG - 4000, Il & Cu.
Pb .Zn FIWEOGRE , 248 PEG — 4000 H&%) Cu . Pb . Zn I 5E (4
B, #2458 W, PEG - 4000 FHHEAE S mL Z W,
ME L BFa e s KT 5 mL i), 5 R wm M 2E . ZIEF|
Ffi5 PEG - 4000 H & (3, By 26 4 K, 45 %) [ 28
UMW R G, ARSLEGHEA 3 mL N h .
2.3 Mk

R TAEMZ A8, A 3 mL PEG —4000, 7E48 52
USRS XA B 2 R B ARV TR A T . 38 3
ZERFI, Cu Ph Zn =JCEAYLRIEM = R B KT 0.999,
2.4 AR

AT IR R 25 SR A vER M BERHEYI B GBW 07301a.

GBW 07311 #5280 ik A7 AL B, 76 35 8 10 25 1 T 36470
PRI, 2 4 g5 R, J7 ik 0 I Z 486.3% ~
106.0% .

#:2  PEG -4000 Jiliitx} Cu.Pb.Zn MR
Table 2 Effect of PEG-4000 dosage on Cu, Pb, Zn determination
Veig —a000 WOGE A ( GBW 07301a) W A ( GBW 07304 )

/mL Cu Pb Zn Cu Pb Zn

A 0.0015 0.0005 0.0432  0.0019 0.0009 0.0492
1 0.0016 0.0005 0.0429  0.0021 0.0007 0.0499
3 0.0015 0.0005 0.0428  0.0020 0.0008 0.0501
5 0.0016 0.0006 0.0409 0.0020 0.0006 0.0504
7 0.0018 0.0008 0.0383  0.0015 0.0006 0.0478

3 JREM LN
Table 3  Linear range of the method for Cu, Pb and Zn determination

LAk

T 2T R ¥
JLE pi/(mg - L-1) M LiiES i
Cu 0~12 A =0.00043 +0.024p 0.9997
Pb 0~12 A =0.0014 +0.008p 0.9996
Zn 0~2 A=0.0099 +0.165p 0.9991
F4 ImbRRIBeE ALY
Table 4  Recovery test of the method
GBW 07301a GBW 07311

TUE RRMERE AR WER PR AR AL WEE MBeR
m/pg  m/pg m/pg R/'% m/ng m/ug m/pg R/%
Cu 5.6 5.0 10.5 98.0 15.8 15.0 31.7 106.0
Ph 6.2 5.0 11.5 106.0 127.2 130.0 239.4 86.3
7n 18.0 20.0 37.0 95.0 74.6  75.0 152.6 104.0

@® m/pg F/R 100 mL FR A TCR MR

2.5 UEWREENURS S

TR FR BCIE bR MY R GBW 07301a. GBW 07310,
GBW 07311 .,GBW 07304, 2 52 36 J7 % Je 6 B8 19 5% 140 47
5WINE ., S FERAHTE RIS % BEC RSD,
n=5)VNF 5% I (E S AREE AR o

3 ZEH

(1] HATYIEEL. AAa5 Y0 M 13 M. Jbat: s
HiA: 1991 :420 —440.

[2] GB/T 3884.6—2000, Hk5H" fb5 73 B 7 i s 4 AR AR 2 1Y
Ml s 1.

[3] SRMEE. T IR 7% S i B A Th B A A kil ) 1.
EFTINER,2003,22( 1):70 - 72.

[4] FEFR,KE X, BB - R - TR ILM
SRR IR R 2 B 43 b o B vk s a4 0 L AT,
2006,25(1):39 —41.

65 HEFIEEART % AL

Table 5 Accuracy and precision tests of the method

Cu
PR ot

Pb Zn

sy TE (L FRUE(E

RSD/%
(pg/g) (pg/s)

(B
(pg/g)

FRUE(E WA FRUE(E

RSD/%
(pg/g) (pg's) (pg/s)

RSD/%

GBW 07301a 26.727.127.828.727.9 28+2 2.83
GBW 07310 21.822.122.522.823.1 22.6+2.0 3.74

29.728.729.631.730.8 31+4 3.59
29.426.528.127.929.1 273 4.06
651.4 642.6 638.2

93.791.890.392.189.5 90«7 1.79
50.348.749.548.146.8 46+5 4.20
390.2 378.5 385.4

GBW 07311 80.778.279.581.380.2 794 1.50 PR 636 +34 1.39 Sy 373221 1.73
GBW 07304 36.236.736.937.938.4 37+4 3.44 31.731.630.233.232.3 307 3.45 112'f10127'§9;05'7 101£15 4.72
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