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Determination of Lead Content in Silver Separating Residue
by EDTA Titration Method

HAO Lu"?, FAN Lixin'?
(1. MTC Testing Technical CO. ,LTD. , Beijing 102628 , China;
2. Beijing Key Laboratory for Evaluation and Testing of Metallic Mineral Resources, Beijing 102628 , China)

Abstract The sample was dissolved with ammonium fluoride-hydrochloric acid-nitric acid-perchloric acid.
The coexisting elements such as arsenic, antimony and tin were separated by acid-hydrobromic acid. Then,
the sulphuric acid was added to promote the formation of lead sulfate precipitation, which was separated
with the other elements by filtration. Before titration, mercaptoacetic acid was added into solution to
eliminate the influence of bismuth. In acetic acid-sodium acetate buffer solution, the determination method
of lead content in silver separating residue by EDTA titration was established by using xylenol orange as an
indicator. The proposed method was used for determination of lead content in silver separating residue.
The results showed that the relative standard deviations (RSD, n=11) was between 0. 32% and 0. 90%.
The recovery rate of the determination method was between 100% and 102%. The optimized operation
process is simple and can meet the production requirements.

Keywords titration method; silver separating residue; lead.
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I A BB R R . AR A R A, B
SR R T B B R E T R R R AR
HYEUARERX LR, W, &G &y —MiE
FH T 0 4 40 o P A R B e AT T 8

BRI A7 P R R, — R R
R R PR A R U AR O  TE R R A IO PP IR AL PR
s mE L SRS EET R E, ZRERA
EDTA i % 1 52 8 & 25, BEX LT 5
B EBE B B AF L R & R LEIK R R R AE TR
B P AZBR L R a2 iE . YRR
R-FARKREMAAES I ERARKR T IMAR
TR, SR RS 7 SR v i 86 B B 45 0 R AR AR
Sy R R Y T TH B X LT R T3, 7ERRR A
A TR BRAUINE, &5 85 . FEZ R BART
P52 Z BRAE W3R T Bk B R 2 T

1 SLEHES

1.1 &H

FALBIA I (200 g/L) A BRYE W (200 g/L) .
B ERB AR (0.5 g/L) i ZBREB(1+99 .

SEAR Y S W FR X 5.000 0 g £ )8 4 (wp, =
99. 99 %) & F 250 mL FARH, il A 100 mL 5L (1+
D RIRE#F 742, B R ANELY, BUF %A,
FABA 1000 mL &M IHEZE RS,

LR-Z RN EMMEW (pPHEHR 5.5~6.0):
200 g KA ZBRIEF KT, 0 18 mL vKZ R, A
KFEBEZE 1000 mL,iB5,

EDTA ﬁ:?ﬁ?ﬁ%%mwm%mm 0. 010 mol/L, Fx
3.7 g L R — 4 (Co HuN, OsNa, + 2H, 0,
TR IR R EZ R/, A 10 LiRFE b, K
FREZE 10 L3845, & 3 d JBhnE .

EDTA #75 # i %€ % W i A5 € : B B 15. 00 mL
PR ME T 250 mL BEAR, A 10 mL BRER , fn
MEE =SB A BT R A . FK e 3R TE L
JAREE, finsK 2 60 mL, & ZWAKMAEF A 30 mL,
LTI EHAT . BATAR E W4, Brie 45 4R B Y
FLARE T, KR ZEA KT 0.010 mg/mL B, B
HPHE, BWEF €. BRI €M B3R,
1.2 SERFH*E

FREX 0. 20 g IRABE CREHE = 0. 000 1 g) F 250 mL
PR d, A 1~2 mL 4k & % W (200 g/L),
10 mLEL R, 3 L& 1 ML, FALR AL n# 3 min, %
HEMA 5 mL FERR, 4k2E N# 3~5 min, B HF
A 5 mL &SRR AR 2218 i # 2 B vk i AR

BTFRE,MA 10 mL EREKR, REZEMHZEE
WRERMEEBR TR, MA 10 mL 5, 218 n
HEE ZEMMEAME BMTRA., HEEF K
VERTE ML R AREE, N £ B FI/K & 60 mL, il A 3~
5 mLiE A R (200 g/L), fin # & & W &k & B H
30 mL,JUFRHZ=ZR,ME 1 h UL, FEEE
BTk, FABER 200 VR BRI PR R B AR AT UTTE 6
~T W, KGEGRAFVLIE 2 K. K uR 403%E W Ui 7E
—BBAJE AR, A 50 mL pH {E K 5. 5~6.0 [
LR TR 4N G v s W, T FR P A% 10 min, 38
SyBERE, BUT ¥ 40, FHOK s e AR BE 2 100 mL, 35 Jm
2 _HE B AFL A 1.5 mL 5% Z MR 5 B
(1%, Na, EDTA #7114 8 ¥ WK 8 B 48 4 A8
R EA, I RO & BERNRHE T2 LR,

2 HRE5IR

2.1 SREFEHS
SCHBRH 4 AT AR AR R, 2 I AREL 0. 10 g ik
BT 25 mL Wl K, AR R AL B 2100 mL
AEEEH MR 10 M. fH BB FE TR
F R HOLIE (ICP-AES) 2 i & ¥E I 1 #E i vh & A 1
FEMAF TR LS, WEERINEK 1R,
F1 SREFEHTGTERHASE
Table 1 Main The main coexisting elements and their contents
in silver separating residue /%

REHS As Bi Cu Sb Ba Ca Sn Fe
1 2.93 1.10 57.51 4.79 0.17 2.52 3.25 1.04
2 1.13 8.96 27.64 6.67 0.11 5.82 1.04 1.21
3 2.04 4.13 19.30 10.29 0.08 5.06 2.02 1.08
4 3.29 1.27 9.81 24.54 0.04 3.07 3.05 0.81

g Xt ICP-AES Byl & 45 Rt A7 704 B, 40
iSRS TN N NN NI e
JLE . R, 7E EDTA 3 & 4 & & & b, A
PEEE LR TR R R UL AT I S R h BB S
B R Moy TG op /D B e A B B OT R AT LA i
PO B IR ML R HEAT HE R AR, AR T 16 B HUA
1006 26 45 0 45 & x4 o Bt A 0 e e .
I, EDTA 360 & 43 48 ¥ 09 5 5 2 i 7 22 00 BR
AL B B BT R M .

2.2 BEAE

LR LU T RS I 7 IR X A A K BRI
Trdk 1R S B VERRR TR R R AN R AR 3L R
SYRE S TERBRIER T IIA 10 mL SRR, M=
B =S A TR A, WA EE RS AR
ARRVEWAUKEDS . Ik 2. S B AL B ER R L 1
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M W% .EDTA W EENE Rl hrsssE 35

AN BRI F 5 TEm ERIK R T A 10 mL
IR, FIMFR MR EE =S K AW, BUF %
H, AHEZHREMABAREBAKER. LR
2 S HIFREL 0. 20 g /4R AFE O E 0.000 1 @) B
F 250 mL BEAR LSR5 SR A DL B PR O SR X 4 AR
o A RTINS L SR LK 2,

x2 BEANMNEE

Table 2 Sample dissolution methods

liaLEikd Tkl T2
1# 5. 85 5.45 6. 02 6. 10
2% 13.11 13.50 13. 86 13.84
3# 22.00 22.33 22. 66 22.59
4% 31.03 30. 67 31. 20 31. 20

SHTTHE 1 A B A 45 R 8 A, X AT RE
WM TEMBREKR T, # C 2 U R 4 U3, T
Bh B K AFR J T B DR g 2 W S B R S UL BE
L R A SR R B B FE 2 1 2% 7 UL HH B 2% B &
Az I » 5% B B 2% TS T R B UL R 14 4 S R O
BOR. M7 2, ERARKRT MAZBRER, JiR
PR BE A% 78 70 1 A% Ji S B2 A= SR AL » B v SR A
HIRERACY ER 5 b m AR E R L. W
I, SER BT 2 MR IR T K.

2.3 HTHMER

— AR B R R B 0.1% ~50%,
2446 B A BOR T 0. 5% B, BE &K = 4
HEE Y, A B R B, MBI R
BOBKRT 2000F, b FEMY WM 2 RT R, 5
BT 43 B AR, 4 A T s 45 SR AR 0. 196 ~
0.2%™, 3R 3 S HBE 7 4 15 mL AR W
(5.000 0 g/L), mEH P MA—E =M EES, W&
ZERmME 3 PR,

SIS R R BT R AR BT S A AT
HBARIL . ERBRARTMASRE, HRER
S5 R, G RA R AR, MERARERT
A SRR — R bR 6 BB 1A BIIR A FOROR .

2.4 STFHRBHER

SR A A STER IR B o BB AR R &
HIBRER S T LB R M A R BE F ARG R &
R4 KA 7 A RN WS K BiCOHD; - BiCOHD SO,
TR FHAMMBRAE LV, AR ESBE T RSS
Na, EDTA #5 #E35 & 15 W 454 » T X 485 2 8 i I
R & WIE TS,

®3 SHTHREHER

Table 3 Effect of antimony on the determination of lead

Pb & /mg Sb fl A& /mg Sh i & 4%/ % HBr fil A&/mL 7% Pb & /mg
75. 00 0. 00 0 0 74. 99
75. 00 5. 00 6. 25 0 74. 89
75. 00 10. 00 11.76 0 74. 86
75. 00 15. 00 16. 67 0 74.73
75. 00 75. 00 50. 00 0 74. 30
75. 00 75. 00 50. 00 10 IERT) 74.79
75. 00 75. 00 50. 00 10(HERERT) 75. 01

e 4 SR B 15 mL FARHER I (5. 0000 g/L),
1] e A — 2 B 1 6 R B 1R RS O Ik BEAT I
B o [R5 B2 R I AR [ B B4 3 2 2 BRI 2
GERBRE W, MWE R 4.
F4 HHTHIE

Table 4 Effect of bismuth on the determination of lead

Bi il A Bi it fit HiHE 2R Pb 7%
Pb #/mg

#/mg SB/%  IAR/mL #/mg

0. 00 0. 00 0.0 74.99

1. 00 1.32 0.0 75.90

5. 00 6.10 0.0 76. 37

10. 00 11.76 0.0 77.11

75.00 20. 00 21.05 0.0 77.43
20. 00 21.05 0.5 75.74

20. 00 21.05 1.0 74.95

20. 00 21.05 2.0 75.02

20. 00 21.05 3.0 74.72

LI AR R, YA RS T R B S A R I
LERRES . A 1.0~2.0 mL 3% 288, BEWS 14 1%
R TR, MM EEZBRMA 3.0 mL B, l Fi
WA RSB A, HEHE L SN, 25
W 25 Rk, HITETERNA 1.5 mL #ik 2
PRV (126D » RE W A5 4% Hb T B 40 0 45 & &2 I 7 1
S,

2.5 BRiLEtE

BRSNS EEE M S L ERFmITEN
Iy BERCR , Bk R A TE 1 U T PR A e TR] DA ARSI B
BRALT UL IE 58 4. 4 B U £ 15 mL 4% b5 #E 3 W
(5.000 0 g/L)E F 250 mL AR h, #5216 5 Bt
T 8AE, VLG 2 B R 0.5.1.0,2.0.3. 0 h, 45
mE S Prm. LR LPRUH R 0.5 h A, Wl
FE G5 JL B ARG ; BRALES 8] 24 1. 0~3.0 h B, Wl &
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BERBAA R A I 52 5 e £ A5 IR 4 UL 3 O
1.oh DLk,
*5 BUEEX®
Table 5 Settling time test

*71 REMEHRPRREE
Table 7 Impurity content of silver separating

residue after reaction

Pb &/mg VLI HE T /b 7% Pb & /mg
0.5 74. 84
Lo 74. 99
75. 00
2.0 74. 97
3.0 75. 03

2.6 fighmtiE

TEX BRIR A 6 AL 0 LRI T 7R v, 7 B A AR
o DM IR S b 58 4 . X3 B Il B I AT %
£, 7- Uy 15 mL Si4n #ERF W (5. 000 0 g/L) , %
LR R, TEMAZR-C R E WS 1%
& 6 WA R BB R AT LR LHRY
B I E] /N T 10 min i, S0 454 35 £ 45 R O 4%, T
AE F T I 8] 22 28 A R i o R 2 R A O Z IR 5 Tt
e E7E 10~20 min B, PWELHRZELAK, LK
RAEFEME 10 min /R LK KM

F6 WA EXH
Table 6 Faint boiling time test

. SR AR o 5 HBr R &
IR WSS ) )
ERER/X MERKR/ X%
1% 2.93 0. 00
2% 1.13 0. 00
As
3% 2. 04 0. 00
4% 3.29 0. 00
1% 4.79 0.33
2% 6. 67 0. 50
Sb
3% 10. 29 0. 46
4% 24.54 0.42
1% 3.25 0. 00
2% 1. 04 0.01
Sn
3# 2.02 0.01
4% 3.05 0.01
8 ZETETHXR
Table 8 Element interference experiment
p % Pb
Pb f /meg %‘ﬁx?ﬂqA%/mg
Cu Sb Bi Sn As & /mg
74.91
75.00 100. 00 75.00 20.00 20.00 20.00 74.99
75.04

Pb & /mg 9% B} (8] /min 4% Pb & /mg
5 74. 80
10 74.98
75. 00
15 75.01
20 74.97

2.7 EREBBRE

R 7 FIARFRE 0. 20 gORS A 2 0. 000 1 @) Y
1#.2% (3% 47 Wl I L i Wl i £ 3 4k
B ERTR RHTR RN B R R A FR R TE R AR IR R
THA 5 mL SRMREREM . B .HFETE . BHER
WRAENERE T, %8B E 100 mL FRE D IHEHR
10 £%, F ICP-AES W % H b iy L 86 . 86 85 55 T
05RO R B AT R, T E A5 R
xR,

LRERYEGERERT IMALRRKRES A
MEBRM B BELFETLR. SRBMMRRNE, K
HhmagsESKT 1%, NS EMKT
0.5% ,5% B8 iy /b B 86 vl 72 5 G225 R vh 5 T A TR IR M
— LR
2.8 TEFTHEE

43 B =43 15 mL 45 FRAER W (5. 000 0 g/L) , %
£ 8 IR IMA—xE &M Cu.Sb.Bi.Sn,As, ##
SR BEIETIME., R8PS REREL, X
SRR I B BB ERITER, AT AN 4
R e v A B R AT A I E

2.9 BEEXR

XS R 4 AN A AR AR S SE BEAT 11 K
WE, MELERINE I iR, NERIPERERHA
T5 8 W 5 43 4R W b AR S B0 A X AR E R 22 R
0.32%~0.90% , REWE & H % & 7K.

k9 BEEXR
Table 9 The precision test(n=11) /%
. HRRS
PR/ €8 T " ™ m
1 6.02 13. 86 22. 66 31. 20
2 6. 10 13. 83 22.59 31.20
3 5.97 13. 64 22.55 31.03
4 5.95 13. 81 22.57 31. 00
5 6. 05 13.72 22. 64 31.18
HERE 6 5. 96 13.95 22.78 31.11
7 6.05 13. 88 22. 49 31.13
8 6.11 13. 67 22.68 31. 25
9 6. 00 13. 88 22.57 31.02
10 6. 06 13. 88 22.73 31. 22
11 6.09 13. 83 22.57 31. 34
RS SLER 6.03 13.81 22.62 31. 15

AT B AR 22 0. 90 0.67 0. 36 0.32

2.10 fnER[E W S5

SCIVEET 27 (37 AR AR SR L Oy vk
ATE IR B sE 5, 5 R Nk 10 s . R ik
B W7 B WA R S 10096 ~102% , RE
T 2 H I B K, (FEEE 62 1)



