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Table 1,1 The composition of organic phase

Alkyl sulfides solvent internal
Standard material
Dimethyl sulfide (IMS) n-heptane Benzene
Diethyl sulfide (DiS) n-Hexane Toluene
Di-n-propyl sulfide (nPS) n-Pentane p-Xylene
Di-n-Buthyl sulfide (nBS) n-Pentane p-Xylene
Tetrahydrothiophen (THS) n-Hexane Toluene
Thiophe (IP) n-Hexane Toluene
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Taple 1,2 The concentration of alkyl sulfides

- -3

Alkyl sulfides (1) 10" M (2) 10
DES 0,93 0,93
nPS 0,47 1,40
nBS 0,57 1.1k
THS 0,79 1,09
TP 10,0 1,20
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Table 1,3 The extraction efficiency of alkyl sulfides with metal
salt solutions

Metal RSR
M THS T P

salts S DES npPS nBS

CuBr= 11,92 100 100 100 62,0 | 100 16,0
CuCl= 1,57 56,0 ap | — — || 30.8 —
Cu(NOs)= 5.50 25.8 — —= | a2 —
ZnBra 8,50 | 100 783 | 20,2 | — | 98.3 —
ZnCl= 8465 773 20,1 247 —= | BB.7 —
CdBr= 2,85 175 15.8 e
CdCl= 14,00 22,5 8e3 e
AgNO3 0,20 98.0 96,7 5942 = 975 Lo7
Hg(OAc)= 0,0 61,3 56,0 | 36,0 5.7 | 6843 2l,0
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Table 1.4

of alkyl sulfides

Half-wave potential and ionic potential

Alkyl (E%)lrr. A CT e Ip
=7
sulfides (Vv vs 8.C:5E.) (nm) X 10 g (eV)
THS 1.15 306 1.15 8.876
DES 3 ({1 ) 301 2.01L 8.988
T P .36 293 (1.04%10) 9.162
DES 1.21 301 &0 8.988
nPS 1.44 303 1.69 8.944
nBS g L 5 6 304 Y I 8.921
2l
1.6 -
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-
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4 2 ; THS
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Fig.l1l.3 Absorption spectra of iodine-alkyl sulfides

charge transfer complex
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1 Cu(II),AlClB ; 2 : cu(IIl),CaCl,
3 : Cu(II),NaClQ, ; 4 : Cu(II),Al(NOB)S
. R Cu(II),Ca(N03)2
Table 2.2 Heat of hydration
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- 4 H (kcal.mol"l) 96.5 377 1120
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Table.3.1 Effect of anion on the distribution ratio

of dimethyl sulfide

Distribution ratio,D
Metal salt M Not added Br (53 1 OAc NO,,
Cu(N03)2 1.5 0.001 17.8 0,17 —  0.035
Zn('N03)2 2,00 0.000 0.04 0.02 — 0,02
m;—(c&sc:'oo)'2 0.02 0.53 0.50 0.47 0.60 0.81

[ Salting out agent ] :/ ( metal salt ] = 1.0
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Table 3.2 Stability constant of metal-anion

complex D

Br c1 CH4C00 NO, C10,,
log K (Cu-L) -0.64 0.11 1.62 No evcpx b
log K (Zn-L) 2.9 2.2 1.59 No evepx P No evepxb
log K (Hg-L) 7.3 13.2 8.43 ~0.21 Evepx©

a) log K° = log [Cu?*] [on™)' 7% [ c10,7] 9.2 = _ ay

b) No evidence for the existence of the complex

C) Evidence for the existence of the complex
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Fig.3.1 Variation of extraction efficiency with extraction
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Fig.3.2 Variation of extraction efficiency with

extraction time for the extraction of DMS
by variunus concentration of copper(II) chloride
and copper(II) perchlorate solutions,
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Fig.3.6 Relation between stability constant and

extraction rate constant of copper(II)-

dimethyl sulfide-anion complex.
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and carbon number of aliphatic sulfides.
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Fig.4.3 Relation between the extraction efficiency of

dimethyl sulfide and the concentration of a

various bromide salts added.
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of di-n-buthyl sulfide and the mixed concen-
tration of copper(II) bromide and magunecium

bromide.

Extraction efficiency (%)

A : 100 , B, : 90 ~ 100, B

1 50~. 90

2 :

B3 : 10~ 50 , Bl& t 0~10 , C : O
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Concentration of calcium bromide

0.1 1.0 2.0 3.0 4.o 5.0

Concentration of copper(II) bromide, M

Fig.k.5 Relation between the extraction efficiency of
dimethyl sulfide and the mixed concentration

of copper(II) bromide and calcium bromide.

Extraction efficiency (%)

Al ¢ 100 , A, ¢ 80 ~ 100
AB : 60~ 80, B : 0~.80
C 5 0
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Fig.4.6 Relation between the extraction efficiency of
dimethyl sulfide and the concentration of
calcium bromide added.
Cu_Br2 s M g 1: 05 5 23 0:.25 4% 3% 0:l
Table 4.1 Elemental analyses
C H S Br
Found (%) 10.5 2597 13.9 39.6
Calcd. (%) 9.9 4,2 13.3 33.1

as : Cu.Br.(CHj)zs.ZHZO
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Concentration of calcium bromide

Fig.5.2

0,1 1.0 2,0 3.0 4,0 5.0

Concentration of copper (II) bromide, M

Relationships between the extraction efficiency
of tetrahydrothiophene and the mixed concentra-

tion of copper(II) bromide and calcium bromide.

Extraction efficiency ( %4 ) —

A : 100 , A, : 90~ 100

1 2 , A_ : 50~ 80

3

B ¢: 0~90 , C : O
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Fig.5.3
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Concentration of copper(II) bromide , M

Relationships between the extraction efficiency
of diethyl sulfide and the mixed concentration

of copper(II) bromide and calcium bromide.

Extraction efficiency ( % ) —

A : 100 , B: 0~100 , C : 45~ 65
D: O
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WM 27 \ 2\, FTrZeFOoFA 7z /OB (
B5.2, Az ) LRIz, BT IVEILEEBRERK DY
YR F 0T T AR (E5.3, C) BBHETJHL = 1F, &
IFNHIVIvAF oERFIEEFVTLY, BAA A /1k 248
-\ @8RS W, BRAXKBIEFOXEBFY B, T
FWH W72 A FEHThERRATN =Y T AvET b
b T hh.

Table 5.1 Elementary analyses
C H S Br
) Found % > 1 2.8 10.1 35.3
(1
Calcd. %’a) 18.0 4.5 12.0 29.9
2) Found % 10.5 250 13.9 39.6
2
calcd. % °) 9.9 4,2 13.3 33.1
(33 Found % 29.8 1.2 19.9 4o.6
3 .
Calcd., % c) 29.5 1.9 19.7 49,0
a) as : Cu.Br.CyHgS.2H,0
b) as : Cu.Br.(CHg),S.2H,0

c) as : C)HgSBr
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Fig.5.4 Mass spectra of mono-bromothiophene.
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Fig.5.5 Relation between extraction time and mole fraction
of sulfur existing as thiophene , monobromothio-
phene and thiophene-Cu(IL) complex.

1 : thiophene in organic phase

2 : monobromothiophene in organic phase

3 : thiophene-Cu(II) complex
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Fig. 5.6 Effect of shaking rate on the extraction rate

of tetrahydrothiophene.

shaking rate ; 1 : 333 ( shaking number /

min. ) , 2 : 294 , 3 : 210
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Fig.5.7 Relationships between extraction time and

extraction efficiency of organic sulfur compounds.

3
s / &1p = ks -Kms / &1p-Kp = 26 :
= frus / 4t
toes /€1 = 211 = bopes : &P

234 , frus T kpes kTP = 262331 vBs k.
BIRBRADBRLA VI WMERBBIR | nBE . &80 %

35




MM RBALEHD 2 RICTE(IORF) 2K 4 b AFI 38
PHEBRARIsznFEY e R, -3 GhoY 0shD2T=0
7E |, MRENEION B FSF UNIBER =1 T:2 bt
LREAER B = ERLHAB.8(FF 72 ) 34
FA5a (Fr 7<rDFa71v) E5F. THT= V0
e, WL BEER Thiz| f<r- 7, WRT5 4 Viwd
RRWRELIE 20 RMRGERD, YIFIWHTIWT 24 F
NV 1< EoNnT=. \ -\, FrZcVFoFA7cv0%
B WMBBREN . -5~ 20 CoWlvid, JEFRF Ko
BREIEC L eRALTEH N 7407 T<o

100
80
®
60
=
o
o
I
g .
e Lo
13
»
B
20
8]
0 20 Lo 60 80 100 120
Extraction time ( min, )
Fig.5.8 Effect of extraction temprature on the extraction

efficiency and extraction rate of thiophene.
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Fig.5.10 Polarogram for organic sulfur compounds.
Table 5.2 Half-wave potential of organic sulfur
compounds and bromide ion
Concentration (Ed)irr.
x 10 3 (M) ( Vvs S.Ceme )
Br~ 1.00 1.10
THS 1.09 1 EG
DES 0.93 1.21
TP 1.20 1.36
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