EDUSJ, Vol, 32, No: 3, 2023 (95-105)

Journal of Education and Science (ISSN 1812-125X)

A Spectroscopic Study for The pH Effect on the Thermodynamics of Formation for
Colored Azo-dyes Prepared from The Reaction of Paracetamol With Two Diazotized

Reagents

A.Y. Hashim®* © M.M.H Al-Niemi®

12 Department of Chemistry, College of Education for Pure Science, University of Mosul, Mosul, Iraq.

Article information

Abstract

Article history:

Received March 28, 2023

Revised: May 12, 2023

Accepted May 19, 2023

Available online September 01, 2023

Keywords:

Paracetamol

pH

Stability constants
diazotized-meta-aminophenol

Correspondence:

A.Y. Hashim
ammar.21espl9@student.uomosul.e
du.iq

This research included a spectroscopic study of the effect of the pH function on the
thermodynamics of the formation of the two colored Azo-dyes prepared from the interaction
of paracetamol with two different diazotized reagents at three acidic media: acidic, neutral
and basic, at a constant temperature (288K). The optimal conditions for each prepared Azo-
dye were studied with meta-aminophenol and para-aminobenzoic acid, as well as the optimal
ratios for its components, which were (1:1) for (Drug:Reagent).

The stability constants of the two prepared Azo-dyes were found at the three pH and at the
five temperatures (283, 293, 303, 313 and 323K). Then we studied the factors that affect the
values of its stability constants, namely:

Firstly- The effect of the pH function: We found the stability constants for each of the Azo-
dyes prepared at each pH and different temperatures, which are evidence for the preparation
of stable Azo-dyes.

Secondly- The effect of temperature: We calculated these stability constants at the
aforementioned five temperatures, which allowed us to know that the reactions of formation
of Azo-dyes are spontaneous and exothermic of negative values of (AG° and AH)
respectively, as well as a negative value of (AS®) that supports what has been mentioned
previously.

Thirdly- Effect of Structure: Finally, the structural formula of the diazotized reagent has an
effect on the values of the stability constants for the formation of the prepared Azo-dyes, and
this has been proven through the variation in the values of the stability constants.
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283 0.458 0.47 0.0255 1619.044
293 0.471 0.486 0.0309 1073.717
5.0 303 0.479 0.496 0.0343 858.636
313 0.487 0.509 0.0432 526.240
323 0.495 0.521 0.0499 389.318
Paracetamol 283 1.041 1.052 0.0105 16677.611
N 293 1.173 1.187 0.0118 11089.875
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293 1.655 1.718 0.0367 744.039
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323 1.679 1.818 0.0765 159.348
283 0.026 0.034 0.235 13.825
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+ : 303 0.095 0.126 0.246 12.466
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9.0 303 0.16 0.248 0.355 5.126
313 0.166 0.293 0.433 3.016
323 0.169 0.342 0.506 1.932
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No Drug-Dye (K) (KJ. mol™) (KJ. mol™) (J. mol'. K
283 7.390 -17.387 -27.008 -33.996
293 6.979 -17.001 -26.961 -33.996
5 303 6.755 -17.018 -16.745 -27.318 -27.046 -33.996 -33.996
313 6.266 -16.305 -26.946 -33.996
323 5.964 -16.017 -26.998 -33.996
283 9.722 -22.874 -28.908 -21.322
Paracetamol 293 9.314 -22.688 -28.936 -21.322
1 + 7 303 8.910 -22.446 -22.461 -28.907 -28.922 -21.322 -21.322
m-AP 313 8.569 -22.299 -28.973 -21.322
323 8.192 -21.999 -28.886 -21.322
283 7.190 -16.916 -41.416 -86.574
293 6.612 -16.107 -41.473 -86.574
9 303 5.923 -14.920 -15.134 -41.152 -41.366 -86.574 -86.574
313 5.422 -14.109 -41.207 -86.574
323 5.071 -13.618 -41.581 -86.574
283 2.626 -6.180 -38.965 -115.847
293 1.855 -4.519 -38.463 -115.847
5 303 1.479 -3.727 -3.649 -38.829 | -38.751 | -115.847 | -115.847
313 0.868 -2.258 -38.518 -115.847
323 0.581 -1.560 -38.978 -115.847
283 3.698 -8.702 -44.039 -124.868
Paracetamol 293 3.016 -7.348 -43.934 -124.868
2 + 7 303 2.523 -6.356 -6.161 -44.191 -43.996 | -124.868 | -124.868
p-ABA 313 1.726 -4.491 -43.574 -124.868
323 1.455 -3.907 -44.240 -124.868
283 3.083 -7.253 -46.777 -139.659
293 2.379 -5.794 -46.714 -139.659
9 303 1.634 -4.117 -4.361 -46.434 -46.677 | -139.659 | _-139.659
313 1.104 -2.873 -46.586 -139.659
323 0.658 -1.768 -46.878 -139.659
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