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Preparation and Characterization of Nanocomposites
Using Schiff Bases and Low-Cost Graphene Sheets Prepared
by Spherical Mechanical Exfoliation of Hydrated Coal
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Tikrit University / College of Education for Pure Sciences - Department of Chemisiry A, B
Tikrit University / College of Engineering - Department of Chemical Engineering C
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Abstract

This study involved the preparation of Schiff bases containing a furan ring in their
structure by the reaction of aromatic aldehyde [5-(4-Chlorophenyl)furfural] with an-
iline substituents in the para-position [-OCH3, -CH3, -Cl, -Br, -NO2]. The prepared
organic compounds were characterized using melting point, infrared (FT-IR), pro-
ton nuclear magnetic resonance (1IH.NMR), and carbon nuclear magnetic resonance
(13C.NMR). Low-cost graphene nanosheets were also prepared by grinding coal balls
moistened with droplets of deionized water. These were used to prepare five nanocom-
posites by chemical sublimation with prepared Schiff bases in the presence of dioxane
solvent. The prepared nanocomposites were characterized by spectroscopic methods
such as FT-IR spectroscopy, X-ray diffraction (XRD), scanning electron microscopy
(FESEM), atomic force microscopy (AFM), and surface area analysis (BET).

Keywords: graphene, Schiff bases, nanocomposites .
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Type of No. of Chemical Type of No. of Chemical
single Carbon Shift single Carbon Shift
C! S 1 135.57 S 1 134.72
c? S 2 129.17 S 2 112.83
C*3 S 2 129.78 S 2 126.88
C* S 1 147.06 S 1 136.05
C’ S 1 154.50 S 1 152.30
C? S 1 119.16 S 1 122.47
C’ S 1 109.24 S 1 109.87
(O S 1 151.83 S 1 157.43
ct S 1 148.55 S 1 156.18
cn S 1 133.08 S 1 145.33
ch S 2 125.96 S 2 127.18
(O S 2 120.98 S 2 129.77
cv S 1 128.24 S 1 151.62
c® S 1 20.62 - -—- -
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deel 3 SLSIAFTHR of mad | o f dn sl Cinday olaneY| o5 o= 72 52 (4) Y J st
.8 2> (GSh-GSh,) O 43 Lal> 4 gl o

8 | (Shy=Sh,) 01 55 2l 4 sl Cad a5 FT-IR Cilay joliatel o 3 o3 1(4) J gk

Co. Group -O-H =C-H =C--H =C-.H -C-H C=1.\I Cc=C
Phen. Aro. Imi. Oli. Alph. Imi. Aro.
GSh, | -OCH, | 3605-3375 | 3144 3090 3007 | 2960-2837 | 1624 | 1602-1411
GSh, -CH, | 3589-3421 | 3134 3097 3028 | 2958-2850 | 1627 | 1593-1411
GSh, -Cl 3597-3358 | 3144 3097 3047 --- 1624 | 1600-1413
GSh, -Br 3608-3360 | 3136 3097 3037 --- 1620 | 1600-1408
Sh.G -NO, | 3591-3354 | 3159 3101 3032 - 1627 | 1579-1413
WV_?QQ)31.6511.,\_:9(26)2_UUZ_¢:§ XRD Zogud! dai|

Lew wblawssn=15.2 olib sueyD=43 S XRD Lol iVl il gl
(9) Uil B b o 52 |59 d=2.82461  (GSh) Ol 5 il i ol i 3ue B (bl S

S LA R A AR

ol (GSh) Ol Gl & gl | Cid 302 3l S ST XRD el G Y1 b 1(9) L2l

i deel 5 bl S SLSI AL XRD Al 203V ol Ul el o8 e 5 (5) Y1 |
3 a>dl (GSh -GSh,) 01 3-8 ial> i gl

18 o1 (GSh,-GSh) 0 53 1l iy siomll ke 3 1S S AL XRD &zl 21 ol by ol o5 (5) J gt

Comp. Group 20 Ly | D malaaall| p ikl e ?rm‘
GSh, -OCH, 72.6830 46.59 35.84 1.29987
GSh, -CH, 74.7230 23.59 18.58 1.26936
GSh, -Cl 49.7204 46.59 25.42 1.83228
GSh, -Br 65.5418 23.60 16.58 1.42310
GSh, -NO, 31.6511 43.00 15.20 2.82461
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3D view of the surface
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T

C D
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Comp. | Group (Ra) (Rz) (Rv) (Rp) (Rku) (Rsk) (Rq)
GCh -OCH, 4912 48.48 13.52 34.96 3.493 0.6723 6.257

1

GCh, -CH, 2.933 114.2 11.02 103.2 95.88 7.960 6.420

GCh -Cl 6.881 183.3 21.29 162.0 47.60 5.962 15.17

3

GCh, -Br 3.402 35.33 14.77 20.56 3.607 | -0.5021 4.415
GCh, -NO, 3.966 297.8 9.377 288.4 399.6 13.69 7.178

315 (GSh-GSh) 01 53-8 Lal> &, groell Cads del 5 bl S LS| A dmela ol d- Ll Gl 05
JLN(12) el G Lgesd Ll 5 S
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