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Abstract: Electrochemical reduction of thionyl chloride in 1.5 M LiAICl,/SOCl, electrolyte solution containing
tetradentate Schiff base Co(11), Ni(11), Cu(I1), and Mn(II ) complexes has been investigated at the glassy carbon elec-
trode. The catalyst molecules of transition metal(II ) complexes were adsorbed on the electrode surface and reduced thio-
nyl chloride resulting in a generation of oxidized catalyst molecules. There was an optimum concentration for each cata-
lyst compound. The current density of SOCI, reduction was enhanced up to 150% at the catalyst contained electrolyte so-
lution. The reduction currents of thionyl chloride were increased and the reduction potentials were shifted to the negative

potential as scan rates became faster. The reduction of thionyl chloride was proceeded to diffusion controlled reaction.
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1,3-bis(salicylideneimino)propane; H,SALPR.
98% yield; mp. 54-56°C ; Anal. Calcd for C,;H;N,O,:
C, 72.32; H, 6.43; N, 9.92; Found: C, 71.72; H,
6.39; N, 9.54; IR(KBr pellet, cm™): 3408(0-H),
3051(C-H), 2931(C-H), 1636(C=N), 1612(C=C),
1447(C=C), 1210(C-0); UV-vis( DMF, A..., ex 104
cm MY 272(1.93), 306(2.47), 346(2.24); 'H-
NMR (DMSO-d6, 6):. 8.58(2H, CH=N), 7.45-6.87
(8H, ArH), 3.68(4H, N-CH,-CH,-CH,-N), 2.03(2H,
N-CH,-CH,-CH,-N), 12.80(2H, CH,0H).

N,N’-propylenebis(salicylaldiminato)  cobalt(I1);
[Co(Il }(SALPR)]. 93% yield; mp. 309-310C;
Anal. Caled for C,;H,,N,0,Co: C, 54.41; H, 5.37;
N, 7.46; Co, 15.70; Found: C, 53.98; H, 5.25; N,
7.31; Co, 15.81. IR(KBr pellet, cm™!): 3445(0-H),
3056C-H), 2947-H), 1628(C=N), 1539(C=C), 1468
(C=0), 1201(C-0), 758(Co-N), 582(Co-0); UV-
vis(DMF, An., X104 cm™'M™"): 292(2.08), 388
(0.44); Molar conductance(DMF, A, ohm-1 cm™2 mol
1. 1.82; TGA(weight loss, %): 9.71 at 90-207°C,
32.86 at 207~416C, 32.11 at 416~652°C, 25.32 at
652°C ~.

N,N’-propylenebis(salicylaldiminato)  nickel( 1 );
[Ni{(I1)(SALPR). 87% yield; mp. 284-286; Anal.
Caled for C,;HxN,ONi: C, 54.44; H, 5.37; N, 7.47,
Nj, 15.65; Found: C, 55.73; H, 5.06; N, 7.72; Ni, 15.
59. IR(KBr pellet, cm™): 3445(0-H), 3058(C-H),
2930(C-H), 1622(C=N), 1541(C=C), 1475(C=C),
1194(C-0), 752(Ni-N), 564(Ni-0); UV-vis(DMF, A
maw €X104 em™'M™'): 336(1.41), 389(1.35); Molar
conductance(DMF, /4, ohm™ cm™ mol™ ). 1.79;
TGA(weight loss, %): 9.70 at 90-262°C, 33.95 at
262~4287C, 31.87 at 428~678C, 24.48 at 678°C ~.

N,N’-propylenebis(salicylaldiminato) copper
(I1); [Cu(II)(SALPR)]. 84% yield; mp. 324-325
C; Anal. Caled for C-H,N,OCu: C, 59.38; H, 4.69;
N, 8.15; Cu, 18.48; Found: C, 59.15; H, 4.67; N, 8.
09; Cu, 18.93; IR(KBr pellet, cm™"): 3059(C-H),
2936(C-H), 1616(uL=N), 153HC=C), 1472(C=C),
1193(C-0), 773(Cu-N), 598(Cu-0); UV-vis( DMF,
Anare €X104 cm™'M™"): 298(1.74), 369(0.71), 552(0.
38); Molar conductance(DMF, A, ohm™ cm™? mol™
)1 1.37; TGA(weight loss, %): 1.08 at 90-213C,
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39.64 at 213~638TC, 31.27 at 638~6927C, 28.01 at
692C~.

N,N’-propylenebis(salicylaldiminato)  manganese
(II); [Mn(II)(SALPR)]. 85% yield; mp. 289-291
C; Anal. Caled for C,;HN,OMn: C, 54.99; H, 5.43;
N, 7.55; Mn, 14.80; Found: C, 55.15; H, 557; N,
7.64; Mn, 14.91; IR(KBr pellet, cm™'): 3416(0-H),
3047(C-H), 2914(C-H), 1624(,C=N), 1541(C=C),
1468(C=C), 1198(C-0), 756(Mn-N), 581(Mn-0);
UV-vis(DMF, A €X104 e ™M) 1 292(1.69), 323
(0.60), 379(0.20), 527(0.13); Molar conductance
(DMF, /4, ohm™ cm™ mol™" ): 1.56; TGA(weight
loss, %): 9.73 at 90-236C, 33.89 at 236~462C,
32.95 at 462~686C, 23.43 at 686°C ~.
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Fig. 2. Cyclic voltammograms recorded at the
glassy carbon electrode for the SOCI, reduc-
tion (a) first scan, and (b) second scan.
Scan rate was 50mV/s for both cases.
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Fig.
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0.63, c) 0.73, d) 0.76, e) 0.81, and f) 0.88.
Scan rate was 50 mV/s.
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Table 1. CV Peak Currents and Peak Potentials Ob-
served for the Reduction of SOCI, Solution
Containing  M(II)(SALPR) at Glassy
Carbon Electrode

Catalvst Concentration| Peak Peak
atalysis
v (mM)  |Potential(V)| Current(A)
- - 2.649 2.43x107¢
11)(SALPR) 0.81 2.682 3.38x10°*
Cu(11)(SALPR) 0.79 2.709 3.58x107¢
Mn(1I)(SALPR) 0.79 2.664 3.44x107*
Ni( 11 )(SALPR) 0.80 2.656 3.78x107*
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0.0005 -
- e
& 0.0004 d
; 0.0003 4 - b
s 0.00024 :
0.0001
0 T T T
34 3.2 2 2.8 2.6 2.4 2.2 2

Potential, V vs. Li

Fig. 5. Cyclic voltammograms recorded at the
glassy carbon electrode for the reduction of
the SOCI, solution containing : a) bare, b)
Co(11)(SALPR), ¢) Cu(I1)(SALPR), d)
Mn(1I)(SALPR), and e) Ni(II)(SALPR),

respectively. Scan rate was 50 mV/s.

o

b 271E £E FdAFE Soletddeod dAY &
=(2F 0.8mM) olAtel X 238 ZHase A
Ak B AY 252 HE ol e PAtd|
AEg s WSS gelvlde Fep)t o
o]5¢ 74

3l

2

}

ol

S ofh

7] A3 ohE 713l EREA uy

B3 e olgdt AFEH FH
4 Aot

FA SE 50 mV/soll A dAake) Zuf H7lo) u}
€ <8 AY-AFIAEL Fig 59 deplen of
2Ry e SOCLY Ao #HAAFe FYAYe
Table 1o ve}ict. Table 1ol 2 4 giSo] &
24 &aAFel A [Co(11)(SALPR)] &uj7} H7}
H A% 34AYE HT 60 mV AT ok A9 Zo
2 olgHglen #UARE & 150% F7hstsiot

LI

wo w3 g

N



u|z}3] Schiff base F4-(11) ZHEE] g LIAICL/SOCL A=j9f A7IZo) el gk A+ 421

0.0008
0.0007
0.0006:
0.0005 1
0.0004
0.0003
0.0002
0.0001
0

Current, A/cm?

- - . - __7—'—__-_——1
34 32 3 2.8 2.6 2.4 2.2 2
Potential, V vs. Li

[ —a) 20mV/s, — b) 50mV/s, — ) 100mV/s, — &) 200mV/s |
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Table 2. Kinetic Parameters for the Reduction of SOCI, Solution Containing M(11 ) (SALPR) at Glassy Carbon

Electrode
Catalysts Concentration(mM) o, D, (cm%/s) ke (em/s)
— - 0.19 5.67x107° 1.89x10°°
Co(11)(SALPR) 0.81 0.18 1.10x10°® 3.75%107%
Cu(1I)(SALPR) 0.79 0.22 1.23x107°8 7.46%x10°%
Mn(II)(SALPR) 0.79 0.21 8.47x107° 2.79%x107°8
Ni( II }(SALPR) 0.80 0.21 9.19%x10°° 3.93x107*
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