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Dibutyl Sulfide: Synthesis, Pd, Pt Extraction and Separation Studies

PAN Lu*! GU Guo-Bang® WANG Feng-Wu' WEI Yi-Jun'
(‘Department of Chemistry and Biology, Huainan Normal University, Huainan, Anhui 232001)
(*Chemistry Institution of South China University of Technology, Guangzhou, Guangdong 510640)

Abstract: Dibutyl sulfide (abbreviated as M) was synthesized with Na,S :9H,0 and n-butyl bromide. The
performance for extraction and separation of palladium and platinum was studied and the optimum conditions for
separation of Pd and Pt were 0.344 mol-L™" for dibutyl sulfide, 1:1 for Organic/Aqueous phase ratio (O/A), 6 min
extraction and 2 mol -L™" H* in aqueous phase as obtained by rhombic experiments. The capacity of palladium
extraction was determined with dibutyl sulfide to be exceeded 17 g-L™". The possible mechanism of palladium
extraction with dibutyl sulfide was also studied. The extraction equation was ascertained and signified as PdCl,*
+ 2M — PdClL,-2M + 2CI~. Palladium could be stripped effectively by ammonia of 9 mol-L™, and the palladium
stripped was 96.3%. Platinum could be stripped by sodium chloride, the percentage stripping of platinum was
88.9% when concentration of sodium chloride was 12 g+L". The optimum conditions of separating palladium and

platinum were verified with mixed solution containing [PdCl,*, [PtClg]*, Cu*, Fe** and Ni*.
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Fig.1 Infrared spectra of dibutyl sulfide
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Table 1 Important absorption of dibutyl sulfide

Absorption peak / cm™

Assignment

2957,2 872
1 464
1378

743

Expansion and contraction vibration of C-H bond
Incurvate vibration in inside face of CH, group
Incurvate vibration in inside face of CH; group

Incurvate vibration in outside face of -(CH,) 3-group
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Table 2 Determination of refraction index of product

Order 1 2 3
Temperature / °C 20 20 20
ny” 1.453 1 1.452 9 14533
Mean value of np® 1.453 1
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Table 3 Effects of temperature and time on the
yield of dibutyl sulfide

Temperature / °C Time / h  Mass of product / ¢ Product rate / %

40 8 3.7 50.7
50 8 4.2 575
60 8 4.8 65.8
70 8 53 72.6
80 8 5.1 69.9
70 6 4.9 67.1
70 16 5.4 74.0
70 24 5.5 753
70 48 55 753
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Fig.2 Effects of concentration of dibutyl sulfide on the
extraction of palladium and platinum
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Table 4 Rhombic experiments for palladium and platinum extraction and separation

Order Concentration of M / (mol-L™) Time / min O/A Concentration of H' / (mol-L™)  Epw/ %  Epy/% Bran
1 0.057 2 1:2 1 81.52 1.13 386
2 0.344 6 1:1 2 99.34 9.83 1380
3 0.344 8 2:1 3 99.77 19.59 1781
4 0.344 10 3:1 4 99.89 47.65 998
5 0.573 2 1:2 1 85.23 3.45 161
6 0.573 6 1:1 2 99.46 15.27 1022
7 0.573 8 2:1 3 99.85 33.56 1317
8 0.573 10 3:1 4 99.88 52.69 747
9 0.859 2 1:2 1 88.44 5.59 129

10 0.859 6 1:1 2 99.50 19.37 828
11 0.859 8 2:1 3 99.87 38.21 1242
12 0.286 10 1:1 4 99.89 59.34 622
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Table 5 Determination of extraction capacity of palladium

Order Concentration of Pd(Il) / (g-L™) Evan ! % Concentration of Pd(Il) in organic phase / (g+L™)
1 0.004 99.80 1.996
2 0.006 99.70 3.990
3 0.011 99.45 5.979
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g5

4 0.017 99.15 7.962
5 0.025 98.75 9.937
6 0.036 98.20 11.901
7 0.053 97.35 13.848
8 0.089 95.55 15.759
9 0.093 95.35 17.666
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Table 6 Effects of chloride ion concentration on the

percentage extraction of palladium
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Table 7 Effect of concentration of butyl sulfideon

the percentage extraction of palldium

¢/ (mol -L7) lge, Enn ! % D leD
0.5 -0.301 98.12 5219  1.718
1.0 0.000 94.38 1679  1.225
15 0.176 87.82 721 0.858
2.0 0.301 78.23 3.60 0556
2.5 0.398 68.84 221 0344
3.0 0.477 63.37 173 0238
4.0 0.602 50.74 103 0013
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Fig.5 Performances of stripping palladium with ammonia
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Fig.6  Performances of strip-extraction palladium with NaCl
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Table 8 Main content of raw material
Component Pd(In) Puv) Cul  Fe(ll) Ni(I)
Content / (g-L7™") 0.674 0862 0.764 1.025  0.406

EERT, B E cy=0.344 mol -L™",cyq=0.50
mol-L",*H H: O/A:11 ,ﬁﬂxﬁrj‘rﬁj t:6 mino igﬁ%%
&9,

£9 BESBEGEMRIT

Table 9 Verification of optimal separation condition

Ton E /% Brum Bric Brar. B
Pd(lD) 99.1

Pyl 6.52 1578

Cu(l) 0.97 11 241

Fe(Il) 1.43 7 590

Ni(ID) 1.16 9382




526 Jd Hl fk

A 24 %

M2 o BB T DL AR BT 2 B R B
iKE] 1578 40 54 &/ Cu Fe A1 Ni 197 25 R £
= T 7500, H Cu.Fe Al Ni ZEBORRAL  FeA
ARFE I T e A A BT A R B, TR
) — K FEBUCR IR B 999% L b WA #1AY 7 2 45 AR
Fo i

272 ARAVE LA A

W LT 4y B AR B A LA 9 mol L7 Y
NH;-H,0 # , A ARFG bR 0 AT A/0=2:1, %
FEHFE] ¢=15 min, 2800 5 ML A — UK A RN 98.66%
UL 9 mol - L™ A9 NH;-H,0 BEA AU A4,

273 ZEALAW AR 2R L

PR AW 4.0 mol - L' A9 — T L8 ik ok
WA cyo=4 mol L™, #LL O/A=1:1,:=30 min, £
it AR, A T HE R X A P A O R L 45
R 10,

10 ELhHHER

Table 10 Extracting platinum from raffinate

Times  Concentration of Pt(V) / (g1 Gross E of PtV) / %
1 0.126
2 0.015 99.77
3 0.002

Note: gross E of PtIV) is the result that the total concentra-
tion of PtIV) extracted for three times in the organic phase to the

total one in the aqueous phase.
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