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Table 1 Analysis results of experimental sample compositions

GRS w(B)/% w(BEE)/%  w(EK)/%  w(FEER)/%

1 0.03 — 0.06 —
2 17.70 17.12 0.44 0.12
3 0.11 — 9.42 0.08
4 0.09 — 7.52 0.08
5 0.06 — 5.42 0.09
6 0.08 — 10.35 10.28
7 0.07 — 6.85 6.76
8 0.08 — 4.75 4.54
9 17.38 0.02 0.11 —
10 12.14 0.03 0.11 —
11 7.14 0.05 0.17 —
12 14.83 14.78 0.02 —
13 11.28 11.05 0.04 —
14 5.23 5.11 0.07 —

1.4 SEWHE

DECKHS5IRA . FEIFRE LS g FRAE S, B T2
T I A 80 ¢ ALY 40 ¢ TCAK R FR E
15 ¢ ZSAALRERNS o 8D s AR5 155 A it 9 38 I E T
RGO B R B N AR . WP 5 e 5
JEE2A 10 mm A7 55 790 (R JC 7K Bl T B0 RN A0 4 ot 2 LL
2 TIRATAD o

2)IEH . R RA YR LR E T O ik
2 800 CHYJE ml H v, 32 BRI 1 THIRFR P, K
UaTF 2 950 CIHFAR IR 15 min, K22 THE 2 1 150 °C, Ff:
A5 10 min, {9

3N A S A3 . DA R A o BB G
W PR R RO AR AR R, N A T
HI IR RE F ISR T UL R IE IR ES . Rrlami /e H
U D A B A C AR R T R R 1R
e RRmah AR R S EE s R
PN AT SR 1)y

2 #HR5ITR

2.1 EMFEIRERNRE
1 RIT ARG B8 R X T A5 ol 2K A 2R, (BN [ 7o
& AR TR B 73 22 S B, DT 3k ol T A3 3 i g ) 22
S M TR . DY IR R PP X BT TR 5
M , S 56 06 FHACRE 1, 20 Sl A 3 e by, i A 24
0,1,2,3,4 g, f I T L AT E , &5 R A5 2 fir
Ao HIFE 2 AT B DI R B0, B
AN AN, LS AR W 500 TR OGO AR 5 TR A3
g, AR RN 11.6 ¢, 53CHk [ 14145, A
RIS BT 250 T A BT A7 T 22 57 (H AR 8.
F2 AEFEEHITHIRERN RN
Table 2 Effect of different types of flour on the mass
of lead buttons
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Table 3 Effect of KNO3 dosage on the mass of lead buttons

RN A /e BBy Tk MR R R
0 55.77
3 44.17
6 33.03
y=-3.622+55.10 0.998
9 21.88
12 11.03
15 1.92
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Table 4  Effect of carbon type and content on the mass

of lead buttons

AT wC B R)/%  w(BEEW) /% w( B )%  Hi/e

3 9.42 0.08 0.11 0
4 7.52 0.08 0.09 0
5 5.42 0.09 0.06 0
6 10.35 10.28 0.08 49.17
7 6.85 6.76 0.07 29.72
8 4.75 4.54 0.08 20.81
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Table 6 Verification results of the optimized batching scheme
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Table 5 Effect of sulfur type and content on the mass

of lead buttons
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4.18 8.21 455 AR 4.31 33.6
3.75 2.66 25.8 T4 0.36 25.8
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7.25 6.58 544 fHfRER6.78 37.4
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3.10 10.48 47.8  HHIREN 4.94 32.9
2.19 4.62 24.9 T 0.44 28.5

KA wOBBR)/%  wHRm /% wE )% BTt /g

9 17.38 0.02 0.11 0
10 12.14 0.03 0.11 0
11 7.14 0.05 0.17 0
12 14.83 14.78 0.02 47.03
13 11.28 11.05 0.04 37.64
14 5.23 5.11 0.07 16.75
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Table 7 Pass rate of lead button mass under 2 batching methods

Fopb =t REREE KA — KA KR %
bR A 165 76.7

215
AR A 205 95.3
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Influencing factors and optimization of lead button mass in lead fire assay method

Lii Gaoxing'*?, Zhang Tao"*”, Sun Ping"**, Xing Quanlin'*?, Guo Jiaxing'**
(1. No. 6 Geological Team of Shandong Provincial Bureau of Geology and Mineral Resources;
2. Technology Innovation Center for Deep Gold Exploration and Mining, Ministry of Natural Resources;
3. Shandong Engineering Laboratory for Big Data Application and Development of Deep Gold Detection )
Abstract: The factors influencing lead button mass in the lead fire assay method were thoroughly investigated.
Experiments were conducted to analyze the specific effects of effective sulfur, fixed carbon content, type and dosage of
flour, and potassium nitrate addition on lead button mass. Results indicate that lead button mass primarily depends on
the effective sulfur and fixed carbon content in the sample. Under a sample weight of 15 g, for every 1 % increase in
effective sulfur, the lead button mass increases by approximately 3.2 g; for every 1 % increase in fixed carbon, the mass
increases by about 4.6 g. When flour and potassium nitrate are used to control lead button mass, for every 1 g increase
in flour, the lead button mass increases by approximately 11.6 g; for every 1 g increase in potassium nitrate, the mass
decreases by about 3.6 g. Based on the experimental results, a formula for calculating reducing power is derived, and
the lead button ingredient composition is optimized. Verification experiments show that the optimized ingredient
scheme can control lead button mass within 20-40 g, with the success rate of the first assay increasing to over 90 %.
Applying this optimized scheme in daily testing improves the qualified rate of lead button mass from 76.7 % to 95.3 %,
significantly enhancing testing efficiency and accuracy.

Keywords: lead fire assay; effective sulfur; fixed carbon; lead button mass; ingredient; reducing power



