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Preparation and Study of Some Physical
Properties of composites (polyvinyl
Alpyrrolidone PVP/ zinc sulfate salt)

@ Dr. Ahmad Falah« « Y Hanan Gassem

Abstract:

In this research,were prepaed three planar compsites of
(polyvinylpyrrolidone /zinc sulfate salt) with different weight
percentages (5%, 10%,15%) using the casting method, This method
Is considered essential in obtaining planar composites, and the
dissociation kinetics of the composites prepared by
Thermogravimetic Analysis TGA has been studied, based on the
Coats-Redfern equation, and the thermodynamic parameters ( A S*
, AH* | AG*) were determined, and the activation energy ( Ea)
.was determined for the prepared composites.

Keywords: Composites , polyvinylpyrrolidone PVP , casting
method , Thermogravimetic Analysis TGA , (A S*, AH* , AG¥*),
activation energy ( Ea)
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115.58 | 0.8862 |0.1138| 0.00257248|-6.069591909 <iYsaiall Ssalipaga il wlsil
120.89 | 0.8703 |0.1297 | 0.002537813(-6.016725464] ¥ 2 0 Ea(KJ)| 20.81473536
126.23 | 0.8557 |0.1443| 0.002503881|-5.974751225| =¥ ) 2 z 0.480242672
131.63 | 0.8435 [0.1565| 0.002470478|-5.944937608| 9 (°C/min) 5 AH 12.814672
137.03 | 0.8339 [0.1661| 0.002437954|-5.925625554] T (°C) 689.09 | AS -2.61E+02
142.32 | 0.8269 |0.1731| 0.002406913|-5.915169399| <<V ! 1 AG | 263.7133787

IsY Al pall SISal Jelis 4y s ASaalina e ill CBLlaall 1 (6 )Jsaal)
P %15 daun b3l i€ CS)pial dulil) SKa) Al e Jad e —*

T(C) |m(mg) | q 1T (K log () R® 0.99462 | m | _3492 403764

392.00 | 0.7359]0.2641 [ 0.00150342|-6.190934983 n 0.5 ' -0.95690317

404.00 | 0.6882)0.3118 | 0,001476778|-6.127710474 <Yl ASpaliasa sl ol

416.02 | 0.6134 | 0.3866| 0.001451021(-6.038472507| ¥ 2= 0 Ea(KJ)| 66.86955079

428.10 | 0.5173]0.4827 | 0.001426025|-5.941303302| eV 2l 2 Z 97.29836776

440.16 [ 0.4045 | 0.5955| 0.001401915|-5.843376069| 9 (°C/min) 5 AH | 5886948743

452.21 ] 0.2911 0.7089 | 0.001378626|-5.755845162] T (°C) 689.09 | AS -2.17E+02

464.16 | 0.2152 | 0.7848) 0,001356282| -5.70399383| &V ws! 1 AG | 267.2778901

Al Al pall Sl Je i Aiye s Asalinn ga il EBLabaall 2 (7 )Jsaal)
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[ (Logl(1—(1=a)" ™)/TH1-N)] ans o3 Aisladl geiliil) daa (yo aSEL @
Sy (96 8) ISl eaiage 5o LS 1/T ghall dayy ciplia il
Y S sy Gl Cpladl) (e IS B dpladl) g LilasY
osas el 1y el (e Aysunall Jelinl) dye die (Il
Lol A8Ua lus (e LSS a5 138 4k Anifiunal) iy aliyall daial

G Jlaall ol o LS el 53 e (e

-6.2 stepl

-6.1

y =-1087.1x - 3.2737

2 -

® lo
®
5(5 C2§5 0.0024 0.00245 0.0025 0.00255 0.0026 0.00265
(lo%y il 1 1 1 1 1 J

S elal) Aayd 1/T Jilia log( y) (8 )Jsal

step2

-6.4

6.2 1 -73492.4x - 0.9569
e logy -6 R? = 0.9946

0 0013 0.00M0.0014 0.00145 0.0015 0.00155
-5.6 1 1 1 1 )

alil) el Alayad 1/T Jilia log( y) (9 )<l
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p ASDEN 4355 9l Gueadll guilill) 45 i

Smnall LS (e S Lele Jyanll ot ) il 456 cos
GlinS =l [PVP - gaaliyall doid J5) e Adbiaall 45l caally
e Jmanll ot aSljie JSI Al ASal) Al jal Apaally elld (sl
&5 el sasill D lalaall (s Al gy 2 (8 ) Jsaal

e Jea gl

(59 @S gle | PVP (bl Jui Ass)
S2(%15) | S2(%10) | S2(%5) | el
ASpalizg ga il
689.09 689.09 689.09 T
6.69E+01 6.69E+01 1.41E+02 Ea
5.89E+01 5.89E+01 1.33E+02 AH
2.67E+02 2.67E+02 2.32E+02 AG
-2.17E+02 | -2.17E+02 | —-1.03E+02 AS
9.73E+01 9.73E+01 8.39E+07 y4

DA 435l ol A€ aaling g il O elaall A3yl 1 (8 ) Jsanl

5 anall LS jiall 450l el Ala jal
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ralalisigy)

e alaie Yl Sl laase d&ay Al s)hall dapn e Jyaall ade
Gty il e e Bald Yl Liadg a1 356l (gylyadl Jaill st
Aalae alads by elsal) A leal Je lall A3 AShaliny o i) llal)

(ol (agula maliy Jlexiulyy Coats—Redfern

Aallad) Ayl AL oaps day ) 38Ul A aipall ar 8l asie o
LSl il Sl L) 1) aga 1ia s 3yl il
el il dndipe Lo 28Ul g lind CSTall GISE Alac 5.5 pumnal

byanall LI al) (f ) lSal) dlead AS s U AL adl) joine o
J8 e dlaal) (ol delill e alsill (e Laldaml ST g cld daslill
S dlee day Lalluul

LSl (e (Aef milall 5yall A8l o AGJ dasall LY i @

C ANl pe e Jeldll Glsha e 3ghad JS ly cAdlall

54



@RV aula Glia 2023 ale 4 0l 45 alaall Cad) daaly Adya

bl

[1] K.J. Pascoe, "An Introduction to the Properties of Engineering
Materials", Published by Van Nostr and Reinhold (U.K) CO. Ltd. 3rd
Ed., (1978).

[2] W. D. Callister and G. David, "Material Science and Engineering An
Introduction”, 9th  Ed., John wiley and Sons Inc, (2014).

[3] R.F. Gibson, "Principles of Composites Material Mechanics", Mc
Graw Hill, Inc., New York, (1994)

[4] P. Ghosh, "Polymer Science and Technology of Plastics an
Rubbers"”, Tata Mc Graw- Hill, New Delhi, (1990).

[5] P. M. Jean, Z. Gérald and W. Kurz , "Introduction to Materials
Science", Ch15 Polymer Structures, University of Tennessee, Dept.
of Materials Science and Engineering,  Elsevier, (2002).

[6] G. A. AlLAdam and H. A. K. Al-kita’a, "Technology and Polymer
Chemistry", University of Basra, College of Science,
(1983).

[7] P.A. Thernton and V. J. Colangelo, "Fundamentals of Engineering
Materials", Prentice - Hall, Inc, (1985).

[8] J. W. Weeton, M. P. Dean and L.T. Karyn, "Engineering's Guide to
Composite Material”, Published by American Society for
Metals, U.S.A., (1987).

[9] R.P. Sheldon, "Composite Polymeric Material", School of
Materials Science Publishing, London, (1982).

[10] M. Ravanbod, H. R. Pouretedal, M. K. Amini, R. Ebadpour; (2016),
Kinetic study of the thermal descompostion of potassium using the
non-isothermal TG/DSC technique. Cent EurJ  Ener Mater,PP13-25.

[11] H. H. Bui, K. Q. Tran, W. H. Chen; (2016), Pyrolysis of microalgae
residues a kinetic . study, Bioresoyr. Technol. VVol.199 ,PP 362-366.

[12] A. Fernandez, G. Mazza, R. Ridriguez; (2018), Thermal
decomposition under oxidative atmosphere of lignocellulosic
wastes: Different kinetic methods application , Journal of Environmental
Chemical Engineering. VVol6, 404-415.

[13] C. Branca, D. B. Blasi; (2013), A unified mechanism of the

combustion reactions of lig-  nocellulosic fuels, Thermochim. Acta.
No. 565.pp58-64

55



(530 S e/ PVP & 9sbimed i (dss) i) sial Ay ) (9] (any ) a9 yaaand

[14] A. Bhavanam, R. C. Sastry; (2015), Kinetic study of solid waste
pyrolysis using distributed activation energy model, Bioresour. Technol.
Vol.178,pp126-131.

[15] Q. V. Bach, W. H. Chen; (2017), A comprehensive study on
pyrolysis Kinetics of microalgae iomass, Energy Convers. Manag. 131
109-116.

[16] S. Wang, G. Dai, H. Yang, Z. Luo; (2017), Lignocellulosic Biomass
Pyrolysis mechanism: a state-of-the-art review, prog. Energy Combust.
Sci. Vol.,62,pp33-86.

[17] B. Boli, G. Gang Chen, H. Zhang, C. Sheng; (2014), Development
of non-isothermal TGA-DSC for kinetics analysis of low temperature
coal oxidation prior to ignition , Fuel VVol.118, 385-391.

[18] R. E. Kahrizsangi, M. H. Abbasi; (2008), Evalution of reliability of
Coats-Redfrrn metod for kinetic analysis of non-isothermal TGA, Trans.
Non Ferrous Met. Soc. China, Vol 18, pp 217-221.

[19] A.C.R. Lim, B. F. L. Chin, Z. A. Jawad, K. Ling Hii; (2016),

Kinetic analysis of rice husk pyrolysis using Kissinger-Akahira-Sunose
(KAS) metod , Procedia Engineering, VVol.147.1247-1251.

[20] A.W. Coats, J. P. Redfern; (1964), Kinetic Parameters Form
thermogravimetric data, Nature Vol. 201.pp68-69.

[21] Johnson Jr, D. W., & Gallagher, P. K. (1972). Comparison of
dynamic with isotherma techniques for the study of solid state
decomposition kinetics. The Journal of Physical ~ Chemistry, 76(10),
1474-1479.

[22] Glasstone, S. (1974). Textbook of Physical Chemistry.

Bomby, India,2"edition,

[23] Abdalsalam, T., Alghdir, J., Falah, A., & Gutuq, A. (2018).
Naphthal Maleimide) and Preparation of Poly (N-1-
Comparing the Activation Energy Values Calculated with Coats-
Redfern Equation and Flynn-Wall Equation For the Second and Third
Step. Research Journal of Pharmacy and  Disintegration
Technology, 11(12), 5431-5438.

56



