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Characterisation of metal complexes : The uv 
absorption band of the ligand remained almost 
unchanged in the spectra of the metal complexes. 
It is, therefore, evident that no structural alteration 
of the ligand occurred during complexation. In the 
ir spectra of the metal complexes, the strong band 
of the ligand at 2 230 cm-1 remained almost 
unchanged in position and intensity. This indicate 
the absence of any bond formation between the 
metal ion and the cyano function of the ligand. 
The band at 1 685 cm-1 due to hydrogen bonded 
ester carbonyl of the ligand disappeared in the 
spectra of the metal complexes. Instead, a new band 
appeared at - l 655 cm-1 in the spectra of all the 
metal complexes. This band can be assigned to the 
stretching of the metal bonded carbonyl groupe. 
The absence of the broad band of the ligand at 
2 800- 3 400 cm-1 in the spectra of complexes, 
indica~e the. replacement of the NH proton by the 
metal ton as 10 structure lb. Weak bands at -3 050 
(aromatic C- H) and -2 850 cm-1 (aliphatic C- H) 
are also observed in the spectra of all the metal 
chelates. In the spectra of the cobalt(n) complex a 
broad band is observed at 3 590 cm-1 due to its 
coordinated water. Ir spectra of all the metal com
plexes showed a medium intensity band at -550 
(M-N)anda band at -420cm-1 (M-o)e. 

Further evidence for the bonding mode of the 
ligand is pro'.lided by the tH nmr spectra of the 
dtamagnetic nickel(u) complex. Thus, the low-field 
signal of the ligand at 8 12.95 disappeared in the 
spectra of the complex, which indicates the replace
ment of the NH proton during metal chelation. 
Thus, the ir and 1 H nmr spectra strongly support 
the monobasic bidentate nature of the ligand, leaving 
the cyano function free as in lb. 
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THE present paper reports a series of eighteen com· 
plex~s of Crill, Mnii, Felli, cou and NiJI with the 
SchJtl' base ligands N-mono(thiophene-2-aldenc)-

ethylened!m!ne (L1 ), N,N-bis(thiophene-2-aldenc)· 
ethylenedtmme (L1 ) and N1,N~·bis(thiophene-2· 
aldene)triethylenetetraimine (L8 ), 

[':>--C H=N- C H2- CH2- NH2 

( Ll I 

[[)-cH=N(CH 2l 2·NH(CH 212·NH(CHzlz N•CH-<) 

( LJI S 

Analytical, conductance, magnetic moment and 
spectral data were explored to elucidate their 
structure. 

Experimental 

Synthesis of ligands : The ligands were prepared 
by reacting the corresponding carbonyl compound 
with ethylenediamine in l : 1 and 2 : I molar ratio, 
while with triethylenetetramine in 2: I ratio only. 
The isolated ligands were characterised on the basis 
of analysis, molecular weight, ir and 1 H nmr 
spectral data (Table 1). 

Synthesis of complexes : The metal salt 
(0.01 mole) was suspended in methanol (25 ml) and 
refluxed with the corresponding ligand (O.OI mol) 
for 6 h. The complexes were crystallised out from 
the resulting clear viscous solution by repeated 
treatment with petroleum ether (b.p. 60-80"). The 
analytical and physical data of the compounds are 
given in Table 2. 



NOTES 

TABI.lt 1-ANALY1'1CAI. AND PBYSICAJ'., DATA Oil LIGANDS 

Oompd. M.p. Mol. wt. Ana.lvsis% : Found/(Oalod.) llmox ~om-•) II 
·o Foundi(Oalod.) 0 H N NH O=N 0-S OH1 Azom.ethine Thiophene 

85 128 !Jti.OO 6.86 17.04 8 BOO 1660 7154 8.18 8.50 '1.01 O,H, 0 N1 B(L1 ) 

(lli4) (lilt 54) (6,49) (18.18) 7.15 
1668 '1110 8.20 94 !JOB 69.82 6.08 10.80 8.48 '1.02 OaoHaoN .s.(Lo) 

(1148) (68.96) (4.88) (11.29) '1.14. 
'16 1195 68.9!1 6.02 16.115 8280 1662 '168 8.!11 8.62 7.08 OuHuN,B.(La) 

(884) (6U9) (6.69) (16.7!) '1.10 

TABI.lt !J-AliiiAI.YTICAI. AND PHYSICAl. DATA Oil 001\IPI.lt:XJtS 

Oompd." Analysis %: Foundi(Oalod.) Oonduotanoe•• I' err 
--ri 

[Ni(L 1)(H1 0)a]Cl. !10.01 
(!10.60) 

[Ni(L1)(H10)1 ]BO, 19.66 
(19.01) 

[Oo(L1 )(H1 0)1]0la 19.90 
(2o.70) 

[Oo(La)(H1 0)1 ]B04 18.82 
(19.011) 

[Or(L,)(H1 0) 1 ]011 18.68 
(1U8) 

[Fe(L,)(H1 0)1 ]011 ll!,q6 
(16.06) 

(Mn(L1 )(H10)1 ]011 111.'18 
(16.44) 

(Ni(L,)]OI 1 11S.68 
(111.114) 

[Ni(L1 )]BO, 14.119 
(1U8) 

[Co(L1 )(H1 0),]011 111.86 
(111.119) 

[Oo(L1 )(H10)1]BO, 14.72 
(14.6!1) 

[Or(L1 )(H1 0) 1 ]01, 10.98 
(11.71.1) 

[Fe(L1 )(H10) 1]011 111.16 
(12.~0) 

[Mn(L1 )(H1 0) 1 01 1 1'MO 
(B.B9) 

[Ni(L1)011 ]4H1 0 9.84 
(10.98) 

[Oo(L1 )]01 1 11.49 
(111.69) 

[Fe(L1 )]01 1 1!1.90 
(11.!14) 

[Mn(L.);m. 11.65 
(11.19) 

Results and Discussion 

The ligands L1 , L1 and L8 can offer terdentate 
(S, N, N), tetradentate (S, N, N, S) and hexadentate 
{S, N, N, N, N, S) chelation to the metal ions. The 
ligands showed a sharp ir band around 1 660 cm-1 

for azomethine stretch which shifted to 1 S70 ~ 
20 cm-1 in the complexes indicating coordination 
of azomethine nitrogen1 • The JJN-H of free ligands 
L1 and L1 at 3 290± 10 cm-1 also showed a negative 
shift in the complexes indicating coordination of 
nitrogen•. Two new sharp bands at SSO± 10 and 
340± 10 cm- 1 in the complexes are assigned as 
JJM-N and JJM-s. respectively. The bands at 1 120 
~nd 650 cm-1 correspond to ionic sulphate groups, 

N n om• mol-1 B.M. 

9.81 11481 8.06 
(9.86) 
8.91 28Gb !1.99 

(9.07) 
9.86 !1181 4.98 

(9.8!1) 
8.86 5111511 5.06 
(9.0') 
6.99 86.66° 4.16 

(7.68) 
8.18 lnaol. 1.98 
(7.66) 
9.011 !IOO• 1.88 

(8.88) 
6.'11 111'1• 0.81 
(Ul) 

6.118 !l!a7b 0.116 
(6.91.1) 
7.61 2621 5.45 

(7.41) 
7.!18 5136b 1.1.08 

(6.1.15) 
6.9!1 lnsol, 4.12 
(6.82) 
6.69 In sol. 1.8!1 

(6.29) 
7.28 1701 1.92 
(6.80) 
11.02 Inaol. 8.28 
(1MI.i) 
1!1.116 2781 1!.10 
(U.o7) 
111.10 5160'" 1.92 

(11.25) 
12.66 Insol. 1.86 

(1!1.17) 

while a sharp band at 508 cm-1 is due to uncoordi
nated chloride ion. A broad band at 3 400 cm-1 

along with OH rocking and wagging bands around 
900±5 and 700± 10 cm-1 in the complexes of 
ligands L1 and L1 support the presence of coordi
nated water•. 

In the 1 H nmr spectra of the ligands, the signal 
for the azomethine proton at 8 8.50 shifts towards 
higher field in complexes at a 8.68 indicating dona
tion of lone-pair of electron to the central metal 
atom. The position of signals due to CH1 multi
plet observed at 8 3.12-3.20 remain unchanged in 
the complexes. The two signals centered around 
3 7.01 and 7.22 in free ligand are due to thiophene 
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ring protons; and the latter shifts to /J 7.15 in the 
complexes indicating the involvement of thiophene 
ring sulphur atom in coordination. 

The Niii complexes of ligand L1 are diamagnetic 
and show only one band in the spectra at 16.50 kK 
assigned to 1 A11- 1 A111 transition. In addition. 
bands at 8.00- 10.50 and 20.00-25.00 kK may be 
due to 8 Bu-+8 Bu+ 8 E, and 8Bu-8 Au+ 8 E, 
transitions. These bands as well as the value of Dq 
(1 650 cm-1 ) are consistent with a planar geometry 4 • 

The Niii complexes of ligand L1 and L" on the 
other hand are paramagnetic (1-'err around 3.CO B.M.), 
and in their spectra three characteristic bands at 
25.00, 19.00 and 11.50 kK corresponding to 8 A1 ,(F) 
-+8 T11(F), 8 A11(F)-+8 T11(F) and 8 A11(F)-+8 T11(P) 
transitions are observed. The values of Dq, B and 
IJ1 /v1 ratio around 1 150, 960 cm-1 and 1.58. res
pectively, also confirm octahedral geometry 5 • 

The 1-'err values (:::.5.00 B.M.) for the Co11 com
plexes are independent of temperature and corres
pond to three unpaired electrons and an octahedral 
geometry. Three bands in the electron spectra at 
20.00, 16.00 and 8.00 kK are assigned to &T11(F)-+ 
&T11(F) (JJ1 ), &T11(F)-+4 A11(F) (v!l) and •T11(E)
•T111(P) (1J8 ) transitions, respectively. The splitting 
of 11 1 band as well as the values of Dq and B corres
pond to pseudooctahedral geometry 8 • 

The Perr values of Crm complexes (around 
3.73 B M.) were very close to the spin-only value 
for octahedral symmetry7 • Characteristic bands are 
seen at 11.80, 18.17 kK with a shoulder at 23.54 kK; 
the latter band and shoulder may be assigned to 
&A 1a+•Tu (1J1 ) and &A 11-+•Tu (1J!I) transition, 
respectively. These along with the Dq and B values 
which are around 1 820 and 700 cm-1 correspond 
to octahedral coordination 8 • 

The IJerr values of Felli and Mn11 complexes are 
around 2.20 B.M. which correspond to their low
spm configuration having one unpaired electron. 
These complexes show a large number of bands in 
their electronic spectra around 40.00, 30.00 and 25.00 
kK which are all charge transfer in nature. Ligand 
field transitions have been observed in the form of 
weak bands corresponding to Dq and B values of 
3 500 and 720 cm-1 , respectively, and are consistent 
with octahedral structures9 • 
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VARIOUS types of mild steel and stainless steel in 
welded forms are used extensively in different 
metallic structures. A large number of studies 

have been made on the corrosion of various types 
of metals and alloys in chloride environment~-•. 
But studies of corrosion of welded steel specimens 
in chloride media are rather limited 11·'. Therefore 
in the present mvestig4tton corrosion studies of 
welded mild steel both cold rolled and hot rolled 
and stainless steel of the type AISI 304 have been 
undertaken in 3% NaCl medium to find out the 
nature and extend of corrosion damage. 

Experimental 

The steel specimens used for corrosion tests wer~ 
rectangular sheets (25 x 18 x 2 mm) both 1n c~se of 
welded and unwelded forms. The compos1t1on o 
the specimens used is given in Table 1. 

For welded specimens, tne samples were cut i~to 
two pieces and then joined by electrical arc weldtnS 
or by inert gas welding methods. SubsequentlY 
the specimens were polished on successive grades 
of emery paper and then washed with acetone, 
dr1ed and we1ghed. The surface was exammed 
under microscope. After takmg the we1ght tb~ 
!.pecimens were subjected to electro-chemical polan· 
!.atton study and for corrosion rate determmatton. 

For the polarisation study, the specimens were 
taken as working electrodes. The assembly conststed 
of a H-type cell having a working electrode of a 
specific area (1 sq cm) 8 • 


