Abstract

The project deals with the determination of ionization constants K,
for ten acidic compounds whose nomenclatures and structures are seen in
the text, derived from benzoyl acetone and dimedone by using
conductivity method. These compounds are in forms of monoxime,
dioxime and phenolic Schiff bases having phenolic groups in ortho, meta
and para positions on the aromatic rings. The relative values of ionization
constants K, are calculated in water for the three systems mentioned at
five different temperatures and showed a different relationships.

The thermodynamic parameters of ionization for acids are also
estimated. This shows that the process of ionization of acidic compounds
under study in water solvent is non spontaneous (+AG), endothermic
(+AH) and is accompanied by an increase of order (-AS) for the
ionization systems.

Finally a suitable interpretations for any one of these
thermodynamic parameters are given and discussed.
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) N-OH
1-phenyl butane-1-one-3-oxime 1 M |
Ph—C—CH,—C—CHj
o N-OH N—OH
Benzoyl acetone dioxime 2 | |
Ph—C—CH,—C—CH;
ChH~ CHs
5,5-Dimethyl Cyclohexane-3-one-1-oxime 3 J/il
O N—OH
CH~ CH;
5,5-Dimethyl Cyclohexane-1,3-dioxime 4 J/il
HO-N N—OH
Benzoyl acetonylidene-2-amino phnol 5 0
I
Ph—C—CH:=C—CHs
H
Benzoyl acetonylidene-3-amino phenol 6
? |
Ph—C—Ch—C—(Ch
OH
Benzoyl acetonylidene-4-amino phenol 7 0
I
Ph—C—Ch—C—(Ch
Cs CHs
1-(2-hydroxy phenyl imino)-5,5-dimethyl ]
cyclohexa-3-one
O N
Ch~ CHs
1-(3-hydroxy phenyl imino)-5,5-dimethy]l 9 OH
cyclohexa-3-one
O N
Ch~ CHs
1-(4-hydroxy phenyl imino)-5,5-dimethyl 10
cyclohexa-3-one
O N OH




- (Kr)
K — K dimedone 0
" Kbenzoylacetone
’ K benzoyl acetone K dimedone
() ()
()
Kirelative = dimedone T
benzoylacetone
1.16 293
1.14 303
1.15 313
0.91 323
0.76 333
()
Krelative = dimedone T
benzoylacetone
. 293
0.99 303
0.79 313
1.47 323
0.25 333
K, ( )
( )
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K., = K dimedone Schiff base / K benzoyl acetone Schiff base

()

(OH) (Ky)
()
K, = Kdimedone
Kbenzoyl acetone
0.48 293
0.4 303
0.39 313
0.37 323
0.32 333




K

K, = dimedone
Kbenzoyl acetone
0.29 293
0.34 303
0.39 313
0.44 323
0.48 333
()
K, = Kdimedone
K benzoylacetone

0.16 293

0.17 303

0.18 313

0.19 323

0.19 333
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AS AH AG
- - - - ()
AH AH AG AG AS AS
J.mol J.mol™ J.mol J.mol™ J.mol 'K J.mol 'K
293 +7006.38 +28901.40 -74.72
303 +6924.61 +29566.91 -74.72
313 +6910.09 +6955.61 +30299.67 | +30345.18 -74.72 -74.72
323 +6938.48 +31075.32 -74.72
333 +6998.47 +31882.58 -74.72
()
AH AH AG AG AS AS
J.mol J.mol™ J.mol J.mol™ J.mol 'K J.mol 'K
293 +29790.06 +45859.63 -54.84
303 +29900.45 +46518.47 -54 .84
313 +29765.26 | +29818.59 | +46931.73 | +46436.61 -54 .84 -54.84
323 - -
333
- - - - - ()
AH AH AG AG AS AS
J.mol’! J.mol™ J.mol’! J.mol™ J.mol'K™! J.mol'K!
293 +7936.78 +28537.32 -70.30
303 +7942.70 +29246.33 -70.30
313 +7925.95 +7935.14 +29932.67 | +29238.77 -70.30 -70.30
323 - - -
333 - - -
- - - ()
AH AH AG AG AS AS
J.mol’! J.mol™ J.mol’! J.mol™ J.mol'K! J.mol'K!
293 +8225.11 +45223.11 -126.27
303 +8280.67 +46541.40 -126.27
313 +8031.52 +8207.37 +47554.98 | +47730.83 -126.27 -126.27
323 +8254.55 +49040.74 -126.27
333 +8245.02 +50293.94 -126.27




- - ()
AH AH AG AG AS AS
J.mol™ J.mol! J.mol™ J.mol" Jmol 'K J.mol 'K
293 +13947.28 +31923.75 -61.35
303 +13682.89 +32272.90 -61.35
313 +13891.97 | +13865.98 | +33095.51 | +33069.51 -61.35 -61.35
323 +13984.92 +33801.99 -61.35
333 +13822.82 +34253.42 -61.35
- - ()
AH AH AG AG AS AS
J.mol J.mol™ J.mol J.mol™ J.mol 'K J.mol 'K
293 +5361.42 +31282.91 -88.46
303 +5353.40 +32159.59 -88.46
313 +5389.03 +5367.68 | +33079.92 | +33058.58 -88.46 -88.46
323 +5389.31 +33964.89 -88.46
333 +5345.26 +34805.53 -88.46
- - ()
AH AH AG AG AS AS
J.mol™ J.mol! J.mol™ J.mol” J.mol 'K J.mol'K!
293 +4660.77 +29561.59 -84.98
303 +4729.96 +30480.63 -84.98
313 +4717.36 +4696.63 | +31317.89 | +31297.16 -84.98 -84.98
323 +4709.42 +32159.80 -84.98
333 +4665.66 +32965.90 -84.98
- = )- ()
AH AH AG AG AS AS
J.mol™ J.mol™ J.mol J.mol! J.mol'K! J.mol'K!
293 +6625.48 +33716.26 -92.45
303 +6562.33 +34577.71 -92.45
313 +6618.17 +6605.13 | +35558.15 | +35545.10 -92.45 -92.45
323 +6613.12 +36477.69 -92.45
333 +6606.53 +37395.71 -92.45
- = )- ()
AH AH AG AG AS AS
J.mol J.mol™ J.mol J.mol™ J.mol 'K J.mol ‘K™
293 +14826.50 +34279.68 -66.39
303 +14758.77 +34875.88 -66.39
313 +14741.87 | +14763.98 | +35522.91 | +35545.02 -66.39 -66.39
323 +14737.94 +36182.91 -66.39
333 +14754.82 +36863.73 -66.39




- - )- ()
AH AH AG AG AS AS
J.mol! J.mol™ J.mol’! J.mol™ J.mol 'K ! J.mol 'K
293 +8561.98 +34030.38 -86.92
303 +8544.90 +34882.53 -86.92
313 +8541.75 +8556.72 | +35748.61 | +35763.58 -86.92 -86.92
323 +8561.31 +36637.40 -86.92
333 +8573.65 +37518.97 -86.92
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