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Abstract

Synthesis and characterization were achieved for four mesogenic complexes of
shiff’s bases (mesogenic legands) with ions of (Cu™, Ni?) as the following
structures:

HsCO° OcH, (DMeOBB)

(NO,BB)
(DMeOBB-Cu** , DMeOBB-Ni"?, NO,BB-Cu** , NO,BB-Ni"?)

The liquid crystal complexes have been characterized by a spectrophotometer
Infrared (IR), Ultra violet (UV), polarizing microscope equipped with heating stage,
Flam. atomic absorption spectrophotometer, Differential scanning calorimeter (DSC),
and Thermal gravimetry analysis (TG), techniques were found to be nematic
(enantiotropic).

The electrical measurements (D.C, and A.C) of these compounds and their
complexes have been investigated. The molar conductivity measurements for the
liquid crystal compounds (Schiff’s bases) have shown that the free liquid crystal
compounds (twin dimmers) are non electrolyte solutions, where as it’s effect of
complexation with (Cu™2,Ni"?) on the (D.C) and (A.C) values have been clear when

the (D.C) electrical conductivity ranged from (10"%) to  (10™°)(ohm.cm)™ lies in the

usual range of organic semiconductors. The (A.C) electrical conductivity increases in
the range of (10"") to (10'6)(0hm.cm)'1.

In this work, it is found that the (D.C) conductivity increases with the following
trend:
(DMeOBB-Cu*?) > (DMeOBB-Ni?) > (NO,BB-Cu?) > (NO,BB-Ni %)
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(3:2) (NO,BB)
(19)
:(DMeOBB) -1
(DMeOBB-Cu™?) (Detectors)
( (0.8) 1x107) (Photocells)
( (0.19) 1x107) Radar )
(CH5C00),Cu.H,0) (Absorbing Materials
(20) .0
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(
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( (0.9
( (0.71) 3x107)
(20) (NiCl,.6H,0)
-1
) ) (21)
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( )
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1)
No.
1 (DMeOBB- Cu™) 260 °C
2 (DMeOBB- Ni™2) 280°C
4 (NO,BB- Cu™) 261°C
5 (NO;BB- Ni"%) 251°C
-2
(6PSi)
(% 99.991)
)
PSi(20x10* - 20x10°
Edward )
( Speedvac
PSi(1.9x107)
(23)
(24)(Horovits)
-1
( 0.05+0.02) (1
: (Specac)
Atomic Absorption (1-15) PSi

Spectrophotometer-SP9, Pye Unicum,

. England.
(Pye Unicam)

(Mettler.AE.166)
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()
543.54 11.69% 11.69% (DMeOBB-Cu™?)
538.71 10.89% 10.89% (DMeOBB-Ni ?)
513.54 12.37% 12.35% (NO,BB-Cu*?
508.71 11.54% 11.48% (NO,BB-Ni™?)
(3) . : -2

UV-Visible Spectrophotometer (Centra
(5)-GBC, Austral).

M(2x107%) A3)
A (nm) A ex10°

420 1.82 9.1 (DMeBB-Cu*?)

450 1.61 8.05 (DMeBB-Ni+2)

470 2.0 10.0 (NO,BB-Cu+2)

417 1.99 9.95 (NO,BB-Ni+2)
Leitz Laborlux ) : -3

(12 pol s
Leitz
(Vario-orthomat-2) -FTIR-8300, Schimadzu, *?
- - Path Laser.
-5

Differential Scanning Calorimeter

Polarizing -4

Netzch STA ) (DSC) Microscope
Polarizing Microscope Equipped with

(409 PG/PC a Heating Stage-Leitz.
-6 (Textures)
Thermogravimetry
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[(2)-(1)] Am
(DSC)
(TGA)
.(Netzch STA 409 PG/PC)
-7
(Marble) 29) ( )
) :
( Conductivity meter, alpha 800,
Courtcloud Ltd.In Dover, England.
@ () | .
( )
Bulk
(Schleiren) ~
(Droplets) Kithly 616 Digital ) -1
( Electrometer
Multi Frequency LCR -2
( Meter 4284A, (HP.LCR)
(DSC)
(TG)
(5) (AS,AH)
(AS) (AH)
(4) (DSC)
( )
Gc=Hc-Te. Sc :( )
GN = HN—TN. SN
:Gn, G
:HNa HC
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:Sn, Sc
(AG) Tn . :TN
20 (AH)
AGC_N = AHC_N — TN. ASC_N = Zero (AS)
AHC_N: TN. ASC_N
ASC_N = AHC_N/ TN ( )
(AS,AH) ( - ) ( - )

(AH) - ) (

(AS) :
( ) GN - GC = (HN-Hc) - (TN. SN — TN. Sc)
AGC_N = AHC_N — TN. ASC_N
DSC /(mWimg) (NO2ZBB-Cu+2)
1 exo Mass Change:-1.34 % TG /1%
Lo 100
10 a8
96
= 94
Complex Peak:
8 Area; 5439 Jig 92
Peak: 251.0°C
Onset 246.2°C 20
: 88
2 86
84
Ly B RO R e —————————— e o e e e e e e e
50 100 150 200 250 300 350 400
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(NO,BB-Cu™?) (1)
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TG Img
DSC /(mW/mg) (DMeOBB-Cu+2) DDSC /(mW/mg/min)
4 oexo 0o |
12 I8
L
10 {
8 Complex Peak: ’
Area;. 657 J4g |
Peak: 2629°C
6 Onset: 258.1 °C _ -1.00 1
Lo
4
450 |1
2 -2
0 ’ . N e 1 -3
Ts0 100 150 200 250 300 350 400
Temperature /°C
(DMeoBB-Cu™) (2)
( ) 4)
C—-N N—I ATm
(NO,BB) 246.7 C° 298 C° 423
(DMeOBB) 253.7C° 279 C° 25.3
(DMeOBB-Cu ™) 258.1C° 281 C° 22.9
(DMeOBB-Ni™) 258.0C° 283 C° 25
(NO,BB-Cu™) 2482 C° 273 C° 24.8
C= Crystalline Phases, I= Isotropic,. DSC *
N= Nematic
5
C—-N
AH KJ/mol AS KJ/rnoLK-1
(NO,BB) 23.722 0.096
(DMeOBB) 48.919 0.192
(DMeOBB-Cu ™) 35.710 0.138
(DMeOBB-Ni ™) 34.849 0.132
(NO,BB-Cu™) 27.931 0.113
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(NO,OBB-Cu™) (Marble) (2)
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p=R.A/L (1)
=L =R
= A
(A= 7 1)
(ov)
6.=1/ p=L/R.A .(2)
(6)
373)
(373 K) (Gd.c)

-2006-

(Brass)

(pv)
(6)

Od.c* 10! (ohm.cm)'l

(DMeOBB-Cu™) 7.62
(DMeOBB-Ni ™) 6.21
(NO,BB-Cu™) 5.15
(NO,BB-Ni*%) 4.52
(d)
.(d)
(Ni+2,cu+2)
R
(1) (pv)
(7) (ov w)
(2)
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(373 K) (2KHz)
2KHz (7)
Gac+ 107 (ohm.cm)™
(DMeOBB-Cu™) 0.81
(DMeOBB-Ni %) 0.76
(NO,BB-Cu™?) 0.68
(NO,BB-Ni ™) 0.57
6 @
(27)
(TG)

(Square Planar)
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