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1.1 Y28 53205

8300DV Hi Bl A 4 B 1K & ik (3
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A CES) Wi 0.8 L/min, H B < (RS Wit #20. 2
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Hfifi 2800 Milli - Q Integral 7K 35 25 A0 #L Y 2 29
TR (HLFHZ N 18.2 MQ - cm)
1.2 FERHIE

Bhn HE W) 5 (GBWOT7167 ) F 4 A HE fiff 45 W
(1000 mg/L) W F i E it B 2= F 5 B, & A
(99.998% , Wit 4 JE S ) I T3 [E Aldrich 23],

T = 1 JCAH S MVT B8 AR T, R A
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Table 1 The similar MVT samples
R it R M A B i () i
v AR [i[s]
i L AU N
iy A FRiEd) Pb &k (%) (Ba/Ph)
(GBWO7167)
R 1 4.500 0. 500 5.71 9.27
R 2 4.000 1.000 11.42 4.12
R 3 3.500 1.500 17.13 2.40

1.3 SEusJiik

FREL0.1000 g #£ 4+ 100 mL 2 U 2 4 bedr
HRUINA 10 mL AR .5 mL $HER A 1 mL &5
R e e i AR 1 (IR 2 350°C ) R B AR Tl
295 mL B, A S mL AR , 4k in A2 58 B A
25 mL, F/ a2 8 1K PR R AR BE 5 A
5 mLASER, I =W, R H ., EE FRKERE
100 mL, #8258 ;4705 mL BV A S mL il
iR, KB F/KEZ %2 100 mL,ICP - OES £l

2 RS
2.1 ZHARIERIS TR R )ik sk
2.1.1  =RORRIRE R R Ph A e 45 5L Ak

SR R T AR S0 05 v S L R T
WL EDTA £ 3 i S o Bt , BRI T o

B —p 1.2 359 B HIAE 5 0. 1000 g T 100
mL RIS FReptrt R 1.3 15 S ge e ity 3k
2 - TSIR - SRR K 2 b BEE &), ICP — OES i ;
G IR A FE AL 0.1000 g F 100 mL 3R PUSH 245 5%
FRrf SR 3R R - MR — AR — & &R Y R A
Z AR EARE b ICP — OES I3 ; P HUCHS = 43 B A
0.1000 g, %% EDTA 75kt CRITERIR - 502 - 01
MRARZR) I B &

1 2 J05E 45 SR TR , 28 DU R MR 2 b PR A RE
H B B AR T A 5 EL s SR B R i K
(00 5 4% S AN B (R A 25 B . SR ] EDTA 75 itk
BEATINAE I, (8 AR R - TR - MK RIS, X —
T OLEE 2 AR IR - MR - SR - B ARG IR R
FORERE , A B TR R PGB R AU R 5 B A K A
MR - CTRANGE P W5 , e ad KB ] i | &
B, WA RE R RR A A R I . 26 MVT ke v 4%
I 5 5 S I T BRI 8, 7 LAY & Bl sy, D 45
SR 2 X R 221G I, AEURE X DR 22 A % — Bk 6 B
WU, 2R - AR - S IR AL B Y25 MVT 5
R A A I 22 25 S P, AR R 22 TR/
2.1.2 X HSIRATHIERIEER R - MR - AR

FE 5 1 B4 R

BEC12.3 SRR, 2 1.3 I SE sy B
P AT A B I BB B B R 2 5 mL I, R4
LRGN 50% By iz 20 mL )5, )5 £ 4E A
EDTA 2581 648 1.2.3 S 5 A9 B G 20 b
ZER 5k 5.68% (11.44% 17.15% , R4&E =4~
Bf &5 (9 Ba/ PhAE#R K T2, B 2= 1 54 5 ) Ba/ Pb
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Table 2 A comparison of the analytical results of Pb in ore
samples decomposed by three acid digestion systems
Ph IR (% )
?”Z” o RRCWEL EDTA ik P 12 1A
Y emns AR memm (0
T -RERKR -RRER)
5.66 4.77 3.83
K 1 5.71 3.24 3.00 5.71
5.68 4.00 3.69
11.37 9.20 9.85
B2 11.38 8.25 7.33 11.42
11.35 7.21 5.21
17.07 16.11 12.98
FE 3 17.03 15.32 11.01 17.13
17.10 14.58 8.37
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IR — IR — SRR AL R RE it o A 1 A e A AT
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SERAIESE, HIFhIR - IR - SRR — R Ek
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& B R 3G I, A2 S PhSO, R IR 4 A 3
B2 Bdi e MVT BUE 4 R A A SS R T 5
SH. MHELZ T, EhER - IR - S RMRIRIF IR R 2
— AT R AL B MVT B f3 1 5
2.2 fhIg - IR - ZURRR A & b SR R X A R Y
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X-ray diffraction patterns of white precipitates generated

Fig. 1
in acid digestion. Curve a and b were acid digestion of

HCI-HNO,-HF and HCI-HNO,-HF-HCIO, , respectively.

The inset showed an enlarged portion of curve b

KRR, PEHEN IR 5 | A—J7 {2 MVT RIRE
dn PR 35 b SRR B T R KGOy — A i T
PhSO, TEVE T H R, i — G A PhSO, 1 7 fifk i
S HR AR B T RS

S A 5.00,10..00 A1 20. 00 mg H bR ifE
VST 100 mL SR PUG LM BapR A 50% 11 it
2 1 mL J5,2% 1.3 W7 BEAE & ICP - OES
Mo N2 3 425, 5 .10 F1 20 mg 45 A I
RV E 5 S bR A B2 3, M4 IR 25 7E 0. 33% ~
0.81% Z[i], WHLEA 5.00.10.00 F120.00 mg 4%
A FRIETS TR T 100 mL 3R PU IR &I e, A
1 mL 50% [FLER Ja , KA 10 mL FEER A1 5 mL
ERTR , A R il B (TR 24 350°C) A 2= AR
FREATMRZ) S mL B, Fi2% 1.3 SR 2E ik Ab #
VR, B P A LS B A TR ARG, 430y 4. 58
9.21.19.20 mg, iX Ui WA SRR AF7ERT , BRIE K &
X} PhSO, H¥A AR B4

#3 PbSO, IR S8
Table 3 The solubility experiment of PbSO,

Ph ()5 (mg) AR i 2%
6 WA fi W o (%)
5.08 5.00 4.99 5.03 5.02 4.96 5.01 5.00 0.8l
9.94 10.07 10.04 10.10 9.97 9.91 10.00  10.00  0.76

19.92 19.93 20.05 20.01 19.95 20.98  20.14 20.00  0.33
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2.2.2 FHERH SRR
WEFEH R B, SRR 1) FH % S B () 45 R A AR
SO, ASSEG [ 3 S5 RE o SRR 1 S R A T
TEE, HERBRHEART 1 mL i A 5 il
EMEHN 17.09% £0.10% , 32300 FLAE 17. 13% ;24
SRR FHE/NT 1 mL B B0 5E AR T B S
T 24 SRR F (8 21 0. S BF % 0300 52 il
12.20% , @ FART EL A, X 7T fE 5 2098 H K
DS HRE SR Sl S A K
MR S 1 omL I B 10 3% 5 R
VAU R B SRR 1 R 45 R I 7R 100 mL f -
FERG R T IR T AR B i 1. 38 mg, 100 mL
JE IR AR R B Bk B A R 138 mg, X ICP -
OES {X &R A i iE R 48 (N5 fh 4% . 1k %) A
FEA RS T E R LD o SRR A AR 5 A S e A
BBt vk B i A (S A AR 5 B IS e [

24 JiERTE MR S

Table 4  Precision and recovery tests of the method

IF R Xof S B4 N B ) fd B AR K S . 5%
AP EURR 1 FH B 45 I AE 1 mL B2 BRAR Y S 5
XM,
2.3 JJEERIER ORG EEAUIbR IR

S v fl T B AR ofE il 28 R %18 0.50.5.00
10.00.25.00 mg/L, A1 R %M 0. 9999 ; {3 #3119 46
HBERA0.01 mg/L, E&[RHA 0.05 mg/L,

WEFE1.2.3 528 MVT ABUFE S, 230 BIFRIC 10 £
SEATAE G, $E IR L3 T Y 7 B R AT A MRS R
5, M S5 R B TR 4, HH X AR HE R 22 (RSD, n =
10)/NF 1% K8 R B4 H 8o A
T MRS LX) MVT BB R0 A 1 BB DA B PR A i
W RE A BT 1 AR [ S5, 45 2R 9 T3k 4,
B AR B3R TE 96.0% ~99.2% Z [h], WH5EH:
Wb 2 R B, A T 07 220 E MVT BUE™ 7 4y
i) fe & G TE 0. 01% ~20.0% Z[8]

FEf ] ] - FEfh o B B A
= Pb & 10 YOl &1{H Pb g -Fy Pb ik RSD | gpe  JIBRATPb  BOARE P Pb ik DR
(%) WEE(%) HE(%) (%) T (%) (%) (mg) (%)
5.64 5.73 5.70 5.62 5.66 5.07 1.00 96.0
F i 1 5.69 5.71 0.6 | 7w 4.11
PR 5.69 5.70 5.70 5.68 5.74 S 9.03 5.00 98.4
19. 86 1.00 96.0
11.36 11.40 11.45 11.40 11.43
) 11.41 11.42 . 20) 18.
PR 11.39 11.37 11.46 11.44 11.37 0.3 | #id" 8.90 23.78 5.00 97.6
1.56 1.00 97.0
17.05 17.10 17.08 17.16 17.15
ST . .13 . 2 .
PRt 3 17.17 17.09 17.01 17.14 17.18 17.11 17:1 0.3 | R 0.59 5.55 5.00 99.2

R P& EEILRNSE Pb=4.11%, Zn=6.44% ,TFe =5.50% ,S =10.08% ,Ba0 =7.59% ,Si0, =41.07% , Al,05 =6.02% ,

3 i

I T MVT B A BR800 A, HER b o
I — B A PR SR, AR S
SERTERIR - fiSIR - ERERIE A — ICP — OES 43 J5
Pt — bk | a7 B ERR P E MVT g4 4y
TR R R R Ok T 2 3 R 4
(AT SRV R A U0 U 19 2 i, o8 A5 ) T &85 SR
LS — 3%, MY X BHZRATT S R AR TAR LIRSS T
ZITIER AT

TR HER E i MVT B 2 Y 7
0.01% ~20.0% Z 8] B4, E A AR5 1) 2 T 55 45 Al
SEFHE SC, )k MVT BG4 s 3 2 1 4 Br a4
PR SR B -

4 B3R
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Determination of Lead in Mississippi Valley-type Ore by Inductively
Coupled Plasma-Optical Emission Spectrometry after Acid Digestion

LU Yan, FENG Yong, LI Gang, LIU Wet

(Institute of Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Sciences,
Research Center of Multipurpose Utilization of Metal Minernal Resources, China Geological Survey,
Chengdu 610041, China)

Abstract: The main metal minerals in the Mississippi Valley-type (MVT) Pb-Zn deposit are galena and sphalerite.
The associated barite and fluorite in the MVT ores can result in the formation of barium sulfate during acid digestion,
leading to the determined Pb contents being lower than the real values. In this study, MVT ores are digested by
hydrochloric acid-nitric acid-hydrofluoric acid ( HCI-HNO,-HF ) and then the Pb contents are determined by
Inductively Coupled Plasma-Optical Emission Spectrometry (ICP-OES). Digestion effects of HCI-HNO,-HF, HCI-
HNO,-HF-HCIO, and HCI-HNO,-H,SO, , are investigated by X-ray Diffraction (XRD). Experimental results show
that HCI-HNO,-HF can prevent the formation of the mixed sulfate (Ba,Pb)S0,, and the appropriate amount of HF
can promote the dissolution of PbSO,. XRD analyses also show that no PbSO, remained in precipitation. The
precision (RSD) ranges from 0.3% to 0.7%. Recoveries by the standard addition method range from 96. 0% to
99.2% . The best detection range of lead in MVT ore samples was 0.01% -20.0% (m/m).

Key words: Mississippi-valley-type lead-zinc deposit; lead; barium sulfate; mixed sulpate ( Ba, Pb) SO,;
hydrochloric acid-nitrate acid-hydrofluoric acid digestion system; Inductively Coupled Plasma-Optical Emission

Spectrometry
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