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Table 1 Phenomena and recovery rate in silver separation
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Table 3  Effect of biacetyl dioxime dosage on palladium

determination results

experiments
SIS [T % /% SR /%  RSDY/%
SALERDIIE  99.2598.68 99.37 98.99
B 99.18 0.51
E2IHMA 99.40 100.05 98.55
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Table 2 Effect of hydrochloric acid volume fraction on

palladium precipitation

TR IR K% ULBE Bhit/g P TE S /%

3 0.632 24 39.97

5 0.634 13 40.07
10 0.634 77 40.13
15 0.634 93 40.12
20 0.634 61 40.14
25 0.633 34 40.04
30 0.633 03 40.02

T 5 /L LT g P il 45 5%
15 0.525 41 60.83
20 0.554 28 62.45
30 0.632 97 65.21
40 0.634 71 65.87
60 0.635 22 65.85
80 0.635 10 65.80
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Table 4  Effect of precipitation standing time on palladium deter-

mination results

— o T
1 TUVE LS ZOIR, B T-hepf 0.626 74 39.62
2 TUVE S ZOIR, BT T-hepf 0.63031  39.85
3 TUVE L ZOIR, Bl T-hef 0.63221  39.97
4 TUVE S ZOIR, B T-hekf 0.63395  40.08
5 PURBER TR LR 2 E % 063471 4013
6 PURBER TR LR, 200 Z % 063534 4017
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Table 5  Effect of coexisting elements on palladium

determination results

REEMS HAECENFE R /mg PAEG(EH/% PN E S R/%
I 40.13 40.27
Au 30 Pt 70 Cu 30
3* 50.38 50.25
Pb 30 Bi 50 Te 20
5% 65.87 65.69
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PEHFE 5 AN & TR Rl A AAS 0 R i, 4% RS
J7 R HEAT J7 1k BORG 95 BE U AR [0l iR S5 25 5
FO6T7R o HHR 6 AT A S 235 S A R X A oA Al 2
/T 1.05 % (n=7) , 35 & GB/T 32465—2015 (fk2#
G3 AT 7 15 B0 T AR DA R DA B e A 1 SR ) v A
JE Y 2K, T ds 8105 99.32 % ~ 100.8 % , i /2
GB/T 27417—2017 (G a  fb22or W ik
FNGSUEFE 7 ) O 7 25 bR DI R i SR, SR IIA Ty
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Table 6 Precision and spikeand recovery test results of

palladium in platinum—palladium concentrate samples

WA WESs RS/ AURAE/ nbrEs WA EE/ npRlE

i /% % mg mg mg % /%
1# 40.13 1.05  200.65 250 449.79 99.66
2% 44.24 0.58 221.20 250 472.52 100.5
3# 50.38 0.45 251.90 300 550.75 99.32
4% 56.35 0.78 281.75 300 582.80 100.4
5# 65.87 0.37 329.35 300 631.67 100.8
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Determination of palladium in platinum—palladium concentrates by lead fire assay
enrichment—dimethylglyoxime gravimetry

Huang Yajuan'?, Liu Fangmei'?, Gan Cong'?, Zhong Jianhai?
(1. Zijin Copper Co., Lid.;
2. Fujian Key Laboratory for Green Production of Copper and Comprehensive Utilization of Associated Resources;
3. Xiamen Customs Technical Center)

Abstract: Platinum—palladium concentrate, obtained from copper anode slime through Kaldo furnace smelting,
silver electrolysis, and aqua regia gold parting, is primarily used for palladium recovery. Accurate determination of
palladium content in such concentrates is of great significance for the resource utilization of palladium. A lead fire
assay enrichment—dimethylglyoxime gravimetric method was developed for palladium determination in platinum—
palladium concentrates. In this method, palladium was pre-enriched by lead fire assay, and the precious metal bead was
digested stepwise with nitric acid (1+4) and hydrochloric acid. Using hydrochloric acid as a precipitant, the solution
was diluted with water and filtered hot to remove silver interference. In a 10 % hydrochloric acid medium, 40 mL of 20 g/L.
ethanol solution of dimethylglyoxime was added, and the mixture was left to stand for 5 h before vacuum filtration to
separate palladium for gravimetric determination. The precious metal bead digestion process was optimized in the
experiment by first using nitric acid (1+4) for preliminary digestion, preventing the formation of precipitates from the
reaction of silver element and chloride ions that hinders further dissolution of beads, followed by hydrochloric acid addition
to form aqua regia medium for complete digestion and to supply chloride ions for the generation of silver precipitation
as AgCl. With hydrochloric acid as the precipitation agent and 100 mL water added for dilution, the AgCl was coagulated
by heating, then immediately filtered hot with slow-rate filter papers so that the silver element is separated and the
effect of AgCl precipitation on palladium adsorption is eliminated. In a 10 % hydrochloric acid medium, 40 mL of 20 /L.
ethanol solution of dimethylglyoxime was added to react with palladium and generate precipitants, and the mixture was
left to stand for 5 h to ensure complete palladium precipitation from the platinum—palladium concentrate. Interference
tests showed that coexisting elements Au (30 mg), Pt (70 mg), Cu (30 mg), Pb (30 mg), Bi (50 mg), and Te (20 mg)
did not affect palladium determination. The method exhibited relative standard deviations of 0.37 %—1.05 % (n=7)
and spike recoveries of 99.32 %—100.8 %, with good reproducibility and low cost, making it suitable for batch analysis
of palladium in platinum—palladium concentrates.

Keywords: platinum—palladium concentrate; palladium; lead fire assay; dimethylglyoxime; gravimetry; interfering

elements



