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Abstract
Our research initially includes preparing five aromatic chalcones, diagnosing

them physically using melting points and color changes, diagnosing them
using an infrared (IR) device, as well as diagnosing them chemically using
appropriate chemical tests. In addition to preparing reagent (ortho-phenylene
diamine). Then study their interaction with each other and formation of azo
dyes and follow them spectroscopically using an electronic spectrophotometer
(UV+visible) at natural (PH) for each dye. And at six temperatures (273, 283,
293, 303, 313, 323k). Then the optimal conditions for formation of each azo
dye were determined at each temperature along with molar ratios of its
components, so they were all (reagent 1: 2 chalcone) using mole ratio method.
Then degree of agglomeration was calculated with values of stability
constants of resulting dye at each temperature, and it was within (negative)
range. In addition, it was inversely proportional to increase in temperature
because reaction of its formation exothermic. From studying absorption
spectrophotometrically at six temperatures, we were able to calculate enthalpy
of reaction (AH). Its negative value indicates that reaction is exothermic, and
this is confirmed by decrease in stability constants of prepared dyes when
reaction is heated. The Gibbs free energy was also calculated at all
temperatures, and it was negative, indicating spontaneity of reaction. While
entropy values (A S) were negative, indicating regularity of product

compared to reactants, with presence of some anomalies.
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Derivatives

Nomenclature

M.Wt

Structure

Melting
point (C)

AP-4-NPP

(E)-1-(4-
aminophenyl)-3-
(4-nitrophenyl)

prop-2-en-1-one

268.3

171-176

APHPP

(E)-1-(4-
aminophenyl)-3-
(3-
hydroxyphenyl)
prop-2-en-1-one

239.3

194-200

CPPP

(E)-3-(2-
chlorophenyl)-
1-phenylprop-2-
en-1-one

242.7

133.5-136.7

DCPPP

(E)-3-(2,4-
dichlorophenyl)-
1-phenylprop-2-

en-1-one

277.1

72.5-74.2

APNPe

1-(4-
aminophenyl)-2-
(2-nitrophenyl)
ethan-1-one

256.3

94-99

:Adlag N1 9 3¥) §lual Jallaa juans 5.2
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of (16 m°) ent
0.5 0.1 0.5 4.000
0.5 0.2 0.5 3.900
0.5 0.3 0.5 3.919
0.5 0.4 0.5 3.318
0.5 0.5 0.5 3.175
0.5 0.6 0.5 3.276
0.5 0.7 0.5 3.107
0.5 0.8 0.5 3.376
0.5 0.9 0.5 3.360
0.5 1.0 0.5 2.859
0.5 1.1 0.5 2.822
0.5 1.2 0.5 2.702
0.5 1.3 0.5 2.644
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No. Optimal conditions for azo dyes (nm.) ﬂ“max
AP-4-NPP +0-phDA 0.3ml Reagent + 0.5ml (ch) + 0.5ml Na,CO; 378
APHPP + 0-phDA 0.5ml Na,CO; + 0.3ml Reagent + 0.5ml (ch) 338
CPPP + 0-phDA 0.5ml Na,CO; +0.5ml (ch) + 0.3ml Reagent 355
DCPPP + 0-phDA 0.3ml Reagent + 0.5ml (ch) + 0.5ml Na,CO; 260
APNPe + 0-phDA 0.3ml Reagent + 0.5ml Na>COs; + 0.5ml (ch) 288

o0-Pheylendiamine = 0-phDA
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No. Symbol 81; ePrepared T (K) A An a K x10°
273 2498 | 2941 0.151 24.9
283 2313 | 2888 0.199 101
203 2037 | 2791 0.270 3.7
1 AP-4-NPP+ 0-phDA 303 2149 | 3.062 0.298 2.6
313 1426 | 2415 0.410 0.8
323 1771 | 3014 0.412 0.8
273 1883 | 2238 0.159 21
283 0.873 | 1.088 0.198 103
203 1335 | 1.902 0.298 2.6
2 APHPP + 0-phDA 303 0011 | 1322 0.311 2.2
313 1024 | 1.646 0.378 11
323 1339 | 2191 0.389 1.03
273 0.605 | 0.684 0115 57.4
283 1573 | 1.972 0.202 9.6
203 0505 | 0.653 0.227 6.6
3 CPPP+ 0-phDA 303 1.471 1.917 0.233 6
313 0521 | 0.706 0.262 41
323 1302 | 1.892 0.312 2.2
273 1381 | L1619 0.15 26.8
283 1493 | 1915 0.22 72
. 5CPPP + 0D 203 1377 | 1.789 0.23 6.3
303 1416 | 2131 0.34 1.7
313 1472 | 2422 0.39 1
323 1535 | 2.741 0.44 0.6
273 2269 | 2371 0.04 1202
283 1528 | 1.777 0.14 31.2
203 1.724 | 2055 0.16 20
. APNPe + 0-phDA 303 1514 1.826 0.17 16.6
313 2061 | 2527 0.18 13
323 1362 | 1685 0.19 11.4
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dasalal)
AH AS?
Comp.| Symbol of T AG° 1 -
InK 1 (KJ. | (3. molt K
No Drug-Dye (K) (J. mol™) mo1-) 1)
1 AP-4- NPP+ 273 23.9 | -54.3286 | -52022.4 8.448
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ophDA 283 | 23.0 | -54.2111 | -52022.4 7.734
293 | 22.0 | -53.6701 | -52022.4 5.624
303 | 21.7 | -54.65/5 | -52022.4 8.697
313 | 20.6 | -53.5345 | -52022.4 4.831
323 | 20.5 | -55.1752 | -52022.4 9.761
273 | 23.77 | -53.955 -46132 28.656
283 | 23.06 | -54.269 -46132 28.751
) APHPP + o- 293 | 21.70 | -52.855 -46132 22.947
phDA 303 | 21.55 | -54.296 -46132 26.943
313 | 20.87 | -54.298 -46132 26.090
323 | 20.76 | -55.754 -46132 29.791
273 | 24.8 | -56.2289 | -39917.2 59.750
283 | 23.0 | -54.0879 | -39917.2 50.073
3 CPPP + o- 293 | 22.6 | -55.0945 | -39917.2 51.800
phDA 303 | 225 | -56.7574 | -39917.2 55.578
313 | 22.1 | -57.6005 | -39917.2 56.496
323 | 215 | -57.8514 | -39917.2 55.524
273 | 24.01 | -545041 | -54158.2 | 1.266951
283 | 22.71 | -53.4315 | -54158.2 -2.56793
4 DCPPP + o- 293 | 22.56 | -54.9662 | -54158.2 | 2.757539
phDA 303 | 21.29 | -53.6278 | -54158.2 -1.75061
313 | 20.73 | -53.9463 | -54158.2 -0.67718
323 | 20.30 | -54.5246 | -54158.2 | 1.134339
273 | 27.81 | -63.1323 | -18658.3 162.908
283 | 24.17 | -56.8579 | -18658.3 134.981
5 APNPe + o- 293 | 23.72 | -57.7888 | -18658.3 133.551
phDA 303 | 23.53 | -59.2854 | -18658.3 134.083
313 | 23.29 | -60.6036 | -18658.3 134.011
323 | 23.16 | -62.2037 | -18658.3 134.816
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AGP=-RTInK ...ooovviiiiiinii, (7)
dels 5o Opad 93V drecal Sl delal) of e oS5 (4) dsaall & Liag el (AGP) J 4Ll 0l o LS
:lolaall (385 aslan o5 38 (AS?) ad A il Ll

AGP=AH-T.AS® ... (8)
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