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Table 1 Instrument working conditions of fire atomic

absorption spectrometry
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S min, BUT s FEE 5N S mLANER , T W |4k 2
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W (pH=5.5 ~ 6.0) , T~ L Bl I R4 ol B o, ¢ DC
VE TR, WO 2. KR B 2 200 mL A2
F LA VEBUIR IR (3 ~ 4 9% — F B F 0, sh B
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T R VRO RE IR SR AT A e )

W UE BRIV AR TR, InpAvk 4 22 /MA
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HERRFZE0,1.00,2.00,3.00,4.00,5.00 mL 200 pe/mL
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iR, KRB ZIE IR . T AR T IO
K 283.3 nm &b A R- P KA E . DAHT R
TR R AR, WOCRE AR, il et 2 .

ERE P B O TR A

c(V, = V,)x 2072 + 107 m,

- x100 1
v 1000m, % )

A 0 IR AT TR 930 (%) ¢ 0 Na,EDTA R
T 2 VA TR B (mol/L) 5V, A iR T B A M T T ) 1
F(mL) ; V, 225 I FE AR HE W A AR R (mL) 5207.2
SRR EE SR i (g/mol) s m, AR P AT (wg) 5my N
WEER R (2) .
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2.1 HETEMTIH
2. 1.1 il BT R T
TR E 2, SR SRR TS %5
ByRT 0.5 % B, 28 P A4 A R
AR B Z KA R DN RE o R PR
B I SIRFR I R IR SRR ) 5 VA R
By BT, ZREHIE, AR ERES mL,
2.1.2 BT EMTIE
e DR S AR T 10 %, T8 5 K i, S8R R
BRERHTBAUIVE , N RETE & 5 BB HT /0 3 X i I
SE T ROE T B E5.00 mL 10 mg/mL £ bR ifE
VST 300 mL AT, 40 B A — € =Bk, TR

T FE BTOIMAFIASINA 3 mL &3 R IE WA T T X He
S MESS R LR 2, IR 2 W LI Y AN
TRV WS, DU E 25 R =1 5 A 3 mL & 2k SRRV TR
J& AR RO W B I E 1 TR . SR G E
JE B E M 3 mL ik ORISR L BR B T30
x2 HTHTIRER
Table 2 Test results of bismuth interference

Ph I 5E 45 R /mg

BB LR MASELTIR
1 50.03 49.99
4 50.19 49.98
8 50.44 49.96
10 50.99 50.01

2.1.3  HAtooRM T

IR HAR TR Bt 70 8N :Fe 5 % ~ 15 % .
In2% ~8% .Ca0.5% ~5% .Cd0.5% ~5% .Sh /)
T 0.50 % .In /NF0.50 %, #HL5.00 mL 10 mg/mL 4}
PRUERS T 300 mLHETE L, 3 BN A FiRITTR I
I Ko 3G T BRI TIN E o 25 AL WoR , UTE 7 25
J& s IR TT I E 45 R TC R
2.2 iEREIRIERE

R T P S R A DT UE B[] 6 A s e RS IR
5.00 mL 10 mg/mL &R T 300 mLHEIE I H , %
SR AL BRIEATIN A , UOVE J5 43 Tl A ) A ek ] )
ELER I3, WERITLLEN DITE0S h 5, A
UUVETE A IR BIRE o LR85 I8, DUTERT [HZEHE 1 h,

F3 MR EXLKRER
Table 3 Test results of settling time

YLTE RS [a)/M PUBEH Phig/mg  JEV P Pb ig/ing Pb S iE/ing

0.5 49.36 0.63 49.99
1 49.38 0.59 49.97
1.5 49.40 0.65 50.05
2 49.34 0.57 49.91

2.3 SREMAE

TR BR UL VE VA I, Na,EDTA T 18 V5 W 1 4%
BT AT RE A —E AT . R T B AR AT,
23 5% B 2.00 mL. 6.00 mL 10 mg/mL 4% A5 #E 7 K T
300 mL AR, $e o0 B 20 BRI AT I 2, D8V A
MELERLE 4, NFEATTUEN BB PN
0.45 ~0.57 mg i, $1 K # 4 0.88 % ~2.39 %, H I,
SR FH KA WSO G A TE DR
2.4 FHEMBEELRE

Foe WA AP IR XA RV 5 1 0 2 BT UE AR S
PEAT 7RI E G R e 5. N ST LIE ATk
D7 235 SR A AR AR o 254 0.147 % ~ 0.269 %, K%
JEE IR
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Table 4 Test results of filtrate correction

Pb%/mg iﬁ:ﬁ"‘f’])ﬁ/mg UE?&"'P}Jﬁ/mg Pb,%kﬁ/mg P /%

19.52 0.46 19.98 2.30
20.00 19.57 0.45 20.02 2.25
19.59 0.48 20.07 2.39
59.45 0.53 59.98 0.88
60.00 59.44 0.54 59.98 0.90
59.47 0.57 60.04 0.95

T AR R BRI B Ph E/Ph A

=
RS AEHRBEEXBRER

Table 5 Test results of precision of the method

o

FE i 25 W 5E 45 5% RSD/%
1# 19.62 19.59 19.67 19.69 19.56 19.58 19.68  0.269
2% 32.24 32.25 32.29 32.22 3228 32.34 3228  0.147

2.5 nEREEEIE
SRR FH 2 AN ] i 0BV IR RRE A L 2 R
A [l S AR U, 45 50 A 20 BR A T b [l i 32
S AR WK 6. MK 61T LLE H Z ik inbr Il
W44 99.30 % ~ 101.00 % , HERH EE BT,
F6 fIREIELIESR
Table 6  Test results of spike recovery

Fefh it i /mg ARUESI RN S /mg B /mg IIER BICR /%

39.29 10.00 49.25 99.60

39.29 10.00 49.22 99.30

39.29 20.00 59.36 100.35

39.29 20.00 59.42 100.65

64.58 20.00 84.78 101.00

64.58 20.00 84.62 100.20
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Determination of lead in lead filter cake by Na,EDTA titration

Lii Qiangian

(Testing and Research Center, Tongling Nonferrous Metals Group Holdings Co., Ltd.)

Abstract: A method for analyzing lead content in lead filter cake was developed. The sample was dissolved using

ammonium hydrogen fluoride, hydrochloric acid, nitric acid, and sulfuric acid. Arsenic, and tin interferences were

removed with hydrobromic acid, while lead was separated from other interfering elements via sulfate precipitation. The

precipitate was dissolved in an acetate—acetic acid buffer solution. Thioglycolic acid was employed to mask bismuth,

and xylenol orange served as the indicator. Lead in the solution was titrated with a standardized Na,EDTA solution.

Residual lead in the filtrate was corrected using fire atomic absorption spectrometry, and the total lead content was

obtained by summing both results. Experimental data show that under optimal conditions, the method achieves a relative
standard deviation of 0.147 %-0.269 % and a recovery rate of 99.30 % -101.00 %, effectively meeting the require-

ments for lead determination in lead filter cakes.

Keywords: Na,EDTA titration; lead filter cake; lead; interfering elements; fire atomic absorption spectrometry ;

correction
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25 %% 1180 t, BIPUAE R BT o B4 ETF X 7%
o R PAE [R) L 3G i = A R Bl ) : 2024 4F 02 H 2020 4F
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IR P s = 5 44k 2 386 o0/ w] L Al He
23 %,

DAME TR, &R E & TR OB KA &
D7 o A 20 S5 1 R 4 I RN SR R A Sl 5 DU R Y 4
TR BB 1 110425570, 2024 4F A 4R 75 oK Bl
3k 3 8204237,

WA B K 1 %, 154 974 1, B F A
PG LR BT o 7 4 A i 4 4 3 K ) 4
Bl 1A N R ARG,

55 DU 2 B I A AR MR (OTCO) 7K 31
BT mEHE R R I & TRk R (B
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Table 1 Global gold supply and demand trend (Q4 and full year) 2023 versus 2024
Bzt 2023 4 4AF: 2024 4F 44T ERIAR /% 20234F5EIUZERE 2024 4RSS U AR AR W LLAE k%

HEHNE
&R 3 644.1 3661.2 0 955.4 953.6 0
SR PEE ISy 67.4 -56.8 19.9 -15.0
i 4 1234.4 1.370.0 11 311.2 358.8 15
BN E 49459 49745 1 1286.5 1297.4 1
i 2191.0 2003.5 -9 583.6 516.5 -12
S 2 2110.6 1877.1 -11 620.9 547.1 -12
i AT 80.4 126.4 57 -37.3 -30.6
Pl 4 305.2 326.1 7 82.2 83.7 2
IR 248.7 270.6 9 67.6 69.6 3
oAb Tolv 4 47.1 46.5 -1 12.3 11.9 -4
FRH 4 9.4 8.9 -5 2.3 22 -6
EaiyIN 945.5 1179.5 25 259.8 344.0 32
S5 S 4eTATR 1189.8 1186.3 0 315.2 325.4 3
&% 781.7 860.0 10 223.1 236.2 6
CRZEA 293.5 201.0 =31 60.3 53.4 -11
w4 114.6 125.2 9 31.9 35.8 12
4 ETF S ™ -244.2 -6.8 -55.4 18.6
TR IAT R AL 1050.8 1044.6 -1 216.8 3329 54
Yihh 2 by HA 75 K 453.4 420.7 -7 144.1 20.3 -86
BEXRE 49459 49745 1 1286.5 1297.4 1
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