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Abstract

A complexes of Co(Il) , Ni(I), Cu(Il), Zn(II) and Cd(II) with 4-amino-5-(2-(2,3- dimethylphenyl) aminophnyl)-
1,2,4-triazole-3-thion)(L)was prepared and evaluated as a photodegradation for rigid Poly(vinyl chloride) (PVC).
Polyvinyl chloride dissolved with metal complexes in THF solvent to form PVC films of 5% (40pum) thickness
containing concentrations of the complexes by weight. These different samples were produced by the casting
method from the solvent. The photodegradation of films was investigated using UV-visible spectra. The
photostabilization activity of these compounds was determined by calculating the photodecomposition rate
constant (Kd) for modified PVC films against a blank.
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1. Introduction

1, 2, 4- Triazole constitute an interesting group of heterocyclic compounds containing three ‘N’ atoms in a 5 -
membered ring, and its derivatives represent some of the most biologically active classes of compounds possessing
a wide spectrum of biological and pharmacological properties [1-6].Poly vinyl chloride (PVC) is one of the most
extensive thermoplastic materials in the world due to its valuable properties, wide applications, high chemical
resistance, barrier properties and low cost [7].During processing, storage and utilization, PVC degrades as it is
exposed to high temperatures, high mechanical stresses or ultraviolet light, all in the presence of oxygen.
Degradation of the polymer occurs by successive elimination of hydrogen chloride (HCI), which is called
dehydrochlorination, yielding long polyenes, which are consequently causing discoloration, deterioration of the
mechanical properties and a lowering of the chemical resistance [8,9]. As In recent years, the use of polymeric
materials has rapidly increased but it is well established that rapid photodegradation of these materials is probable
when they are exposed to natural weathering [10-12].The low cost and the good performance of poly (vinyl
chloride) products have increased the utilization of this polymer in building, mainly in exterior application, such
as window profiles, cladding structure, and siding [7]. A wide variety of synthetic and naturally occurring high
polymers absorb solar ultraviolet radiation and undergo photolytic, photooxidative, and thermooxidative reactions
that result in the degradation of the material [13,14].To ensure the weather ability of these materials, the PVC
needs to be compounded and processed properly using suitable additives, leading to complex material whose
behavior and properties are quite different from the PVC by itself [15,16]. In this paper we report the prepared
ligand thene characterized by using FT-IR, 'H-NMR,UV-Vis spectroscopy ,C.H.N.S .of (4-amino-5-(2-(2,3-
dimethylphenyl)aminophnyl) -1,2,4-triazole-3-thion ) ,Chelates of (L) with Co(II),Ni(IT),Cu(II),Zn(II) and Cd(II)
ions were prepared and characterized by FT-IR,UV-Vis spectroscopy and C.H.N.S,. As well as the chelates were
used to enhance the photostabilization Polymer(PVC). Polymer has been mixed with these complexes in solvent
which containing concentration of complex 0.5 % by weight, which produced by the casting method from THF
solvent. The photostabilization of polymer films were studied at room temperature under irradiation of light A=313
nm wave length with intensity 6.02*10* Ein Dm™ S!

2. Experimental
All the reagents, starting materials as well as solvents were purchased commercially and used without any further
purification. The Infrared (FTIR) spectra were recorded by using FTIR.8300 Shimadzu spectrophotometer in the
frequency range of 4000-400 cm™'. The ultraviolet-visible (UV-VIS) spectra were recorded using Shimadzu UV-
VIS. 160 A-Ultra-violet spectrophotometer in the range of 200-1100 nm. Morphological study was recorded by
using MEIJI TECHNO microscope, (Japan).

As self-reliant units, holons have a degree of independence and handle circumstances and problems on
their particular levels of existence without reaching higher level holons for assistance. The self-reliant
characteristic ensures that holons are stable, able to survive disturbances.

2-1- Synthesis of ligand (L)
The (L) was prepared starting from Mefenamic acid (MFA) according to the general steps[17-20 ],scheme(1).
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2-1-1 Preparation of (2-(2,3-dimethyl phenyl)amino ethyl benzoate(G1)

Sulphuric acid (8 ml) was added dropwise with continuous stirring to a solution of carboxylic acid (Mefenamic
acid) (0.1 mol) in 200ml ethanol. The mixture was heated under reflux for 10 hours. On cooling, the mixture was
poured on to crushed ice , the precipitated crystalline solid was filtered, washed with water, followed by 10%
sodium hydrogen carbonate solution and finally with water then the crude product was recrystallized from ethanol,
to give (84%) yield of compound [G1],off white crystal with melting point (108-110)C.

2-1-2 Preparation of (2-(2,3-dimethyl phenyl)amino ethyl benzohydrazide (G2)

Ester of (Gi) (0.1 mol) was dissolved in absolute ethanol (50ml). To the above solution was added hydrazine
hydrate 80% (0.1mol). The resulting reaction mixture was refluxed on a steam bath for10-12 hours. On cooling,
cold water (150 ml) was added to the mixture and the separated white crystalline solid was filtered, washed with
cold water, dried and crystallized from ethanol, to give (82%) yield of compound (G:),white colors with melting
point (156-158)°C.

2-1-3 Preparation of (2-(2,3-dimethyl phenyl)amino ethyl benzoyl)hydrazine carbodithioate (G3)
Compounds (Gz) (0.05 mol) was treated with a solution of potassium hydroxide(0.0643 mol) in ethanol (70 ml) at
0°C with stirring, then (7 ml) of carbon disulfide was added dropwise and the reaction mixture was stirred overnight
at room temperature. The solid product (Gs3) was filtered, washed with cold methanol and dried.

2-1-4 Preparation of Ligand (4-amino-5-(2-(2,3- dimethylphenyl)aminophnyl)- 1,2,4-triazole-3-thion)(L)

A mixture of compound (G3) (0.05 mol) and 80% hydrazine hydrate (10 ml) was heated under reflux till the
evolution of hydrogen sulphide completely down (about 6 hour). On cooling, water (200 ml) was added and the
mixture was neutralized with 10% hydrochloric acid and allowed to stand for three hours. The separated crude
product was filtered, washed with water, dried and crystallized from ethanol, to give (80%) yield of compound [L],
white powder with melting point (215-217)°C.

a).Preparation of metal complexes of (L) [A1— As]

The salts of [Co(CH3COO),.4H,0, Ni(CH3COO),.4H,0, Cu(CH3COO),. H,O, Zn (CH3COO0),.2H,O and
Cd(CH3C00),.2H,0] were dissolved in ethanol and added to an ethanolic solution of (L) in (1:2) (metal : ligand)
mole ratio respectively with stirring. The mixture was heated under reflux for (4) hours. During this period the
precipitation was completed form. The product was then collected by filtration, washed with ethanol and dried
under vacuum for (2) hours.

Experimental Techniques

Film preparation

Polyvinyl chloride dissolved with metal complexes in THF solvent to form PVC films of 5% (40pum) thickness
containing concentrations of the complex by weight. Their thickness was measured by a micrometer type 2610 A,
Germany. The films were prepared by evaporation technique at room temperature for 24 hours, to remove the
possible residual solvent [21].

Irradiation experiment

Accelerated testing technique

UV- Light lamp was used for irradiation of Polymer films, giving wavelength range between (250 to380 nm) and
the maximum wavelength light intensity is at 6.2 X 10° Ein Dm™ S-!. The polymer film samples were fixed parallel
to each other and the lamp of the UV. incident radiation is vertically incident on the samples. The distance between
the polymer films and the source was (10 cm). The irradiated samples were rotated from time to time to ensure
that the intensity of light incident on all samples is the same [22, 23].

Photodegradation measuring methods

Measuring the Photodegradation Rate of Polymer Films Using Ultraviolet-Visible Spectrophotometer

The ultraviolet-visible spectrophotometer type Shimadzu UV-VIS. 160 was used to measure the changes in the
UV-visible spectrum during irradiation time for each compound at maximum absorption band (Amax). The
absorption spectrum was measured in the range of (200-400nm), and the (Amax) at each absorption was also
recorded for different irradiation times.

The infinite irradiation time was considered and the infinite absorption (A~) was assumed to be after the infinite
irradiation time. To determine the photodegradation rate constant for photostabilizer (Kg), the first order equation
was used:

In(a-x)=Ina-Kat................. 2)

Where “a” represents the stabilizer concentration before irradiation and “x” represents the change in stabilizer
concentration after irradiation time (t). If A, represents the absorption intensity of the polymer film containing
stabilizer before irradiation and A represents the absorption intensity after t time of irradiation, then:

a=Ao A

X = Ao-At¢
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2-X=Ao-Aw-Act Ac=At-Aw ..o.o........ 3)

Substitution of a and (a - x) from equation (3) in (2) gives:

In(A¢ - Aw) = In(Ao - Aw) - Kat ..o (4)

Thus a plot of In (A - A) versus irradiation time (t) gives straight line with a slope equal (K4) which indicates
that photodecomposition of the additives is first order.

®)
Results and discussion:
a-Elemental analyses
The physical and analytical data of the (L) ligand and [A-As] metal complexes are given in Table (1). The results
obtained from elemental analysis are in satisfactory agreement with the calculated value. The suggested molecular
formula was also supported by spectral measurement as well as magnetic moment. The new (L) ligand was soluble
in common organic solvents such as (ethanol, acetone and methanol), whereas [A; — As] of new complexes colored
crystalline solid complexes were soluble in (CHCl;, DMF and DMSO).

b).Proton nuclear magnetic resonance spectra of (L)

The nuclear magnetic resonance spectra of the newly synthesized ligand gave a satisfactory spectro data and the
molecular structure was assigned on the basis of 'H.N.M.R chemical shifts.The spectra was determined in
ds,DMSO solution as an internal reference. According to the results obtained from the chemical shifts spectra, the
molecular structure of the ligand can be illustrated, O0H(12=2.095-
2.281ppm(6H,s,CH3),6H(3=5.3ppm(2H,s,NH,),8H4=9.4 7ppm(1H,s,NH),3Hs=12.41ppm(‘H,s,NH),8Ph=6.706-

7.89ppm(7H) Fig.(1).

-Infrared Spectroscopic Study

The characteristic stretching vibration modes concerning (L) and its metal complexes are described in Table (2).(L)
exhibited band at(3439),(3209,3269),(1643),(1041),(1591),(1380),(976,956) and (804)cm™!, these can be assigned
to v(NH) ,(vsNH2 and v.s NH»), vC=N, vC=S,( dNH, vC=N,Thioamid(I)), (vC=N-+vC=S, Thioamid (II)),( v
N...C...S, Thioamid(III)) and v(C-S),Thioamid (IV)) respectively[24] .In all complexes [A;---As], the ligand (L)
behave as a bidentate coordinating with metal through sulfur of thiocarbonyl and nitrogen of amino group, therefor
the bands due to v(C=S), (vs and v,s of NH) and four (I-IV) thioamide bands were shifted to a lower frequency as
in Table (2). As well as a new bands for complexes (A1-A,) in the region (1521,1537)cm 'wich may be assigned
to the asymmetric vibration of coordinated carboxylate groups (viscoo’) and the bands in the region (1302-
1305)cm! may be attributed to the symmetric vibration of carboxylate group (vsc007)[25,26]. The large differences
between the frequencies of [vas(co07)] and [vs(coo?)],[Av>200cm™'] in [A; and A,] complexes are indicative of the
involvement of the coordination of the carboxylate groups to the metal ion in a monodentate fashion[26,27]. On
Comperision with [G] and [G2] complexes ,the newly synthesized copper, zinc and cadmium complexes[G3,G4
and Gs] show appearance of new bands in the region (1655-1665cm™!) which may be assigned to the vibration of
un coordinated carboxylate groups. Other low intensity bands observed in the region (445-460 ) ,(518-520) and
(523-544 )em! are attributed to v(M-S) and v(M-N) respectively in the all complexes except (Aiand A,) and v(M-
0) in the case of (Ajand A;) complexes modes respectively[27].

C- Electronic Spectra, Magnetic susceptibility and conductivity measurements [28- 30]

The electronic spectra of the free ligands (L) and their complexes (Ai-As) were recorded in chloroform solution.
The spectrum of (L) shows a strong band at 42194cm™!, which is attributed to m—n* and another at 31545, 29411
cm! due to n—m*,

Ai: The measured magnetic moment was (4.2 B.M) this show the cobalt ion it,s brown complex typical of d’
system with three unpaired electrons indicating a quartet state and suggest high spin octahedral geometry. The
electronic spectrum of the brown (A1) complex in chloroform exhibited two bands at 1538.4 and 18691 cmlcm
!,assignable to*Tig—*Axgr) and *T1g—*T g transitions respectively for an octahedral geometry of Co(II). The
value of various ligand filed parameters (vi, B, and Dq) have been calculated using (Tanabe-Sugano diagram)
for d’ system and found to be (7039.9, 623,0.642 and 934.5) respectively .The molar conductivity measurement in
DMF showed that the complex was non electrolyte, Table (2).

A2: The light green (Az2) complex in chloroform exhibited bands at 15267 and 25974 cm! assigned to 3A,g—°T g
@ (v2) and 3A,g—3T g ) (v3) transitions respectively, Table (2), which indicate octahedral geometry of Ni(II). The
absence of any band below10.000 cm™' eliminates the possibility of tetrahedral environment in this complex. The
different ligand field parameters (B~ ,B and Dq) have been calculated using the same diagram and found to be (611,
0.54 and 1099.224) respectively (M-L) (Ni-L) bond is covalent. Magnetic moment (3.09 B.M) of solid complex,
Table (2), showed a higher orbital contribution. Conductivity measurement in DMF showed that the complex was
nonionic, Table (2).

A3:The measured magnetic moment was (1.92 B.M) this show the Cu(Il) ion(As) it,s dark green complex typical
of d° system. Electronic spectrum in chloroform, shows one broad band at 14084cm™ which corresponds to
’Big—?Aig transition, and a shoulder band at 25773cm™! which assigned to’Big—?B,g+?Eg transition. The
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position of these bands is in a good agreement with that reported for highly distorted octahedral geometry.
Conductivity measurement in DMF showed that the complex was highly ionic,Table (2)

The two complexes [A4] and [As] were colorless in chloroform solution, so that no (d-d) transition can be expected
in the visible region, as well as were diamagnetic as expected for d'* ions. The conductivity measurements indicate
ionic behavior of the complexes, Table (2 ).

General Proposed Stereo Chemistry Structure of Complexes (A1-As): According to the results obtained from
the elemental analysis, spectral studies, magnetic and conductivity measurements, the general structure of the

above mentioned complexes (Aj-As)can be illustrated as follows:
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Ultra-violet spectral studies of photodegradation rate of in PVC films

The metal complexes with(4-amino-5-(2-(2,3- dimethyl phenyl)aminophnyl)- 1,2,4-triazole-3-thion)(L)was used
as an additive for the photodegradation of PVC films of thickness 40pm with concentrations of the complexes.
The carbonyl groups generated during the photooxidation [31,32] process of polymer, extend the polymer film
absorption to longer wavelengths. These groups absorb light when they irradiated with light of wavelength between
(200-700 nm) and activated to the singlet and triplet excited states which enhances various successive
photooxidation reactions [33]. Ultraviolet radiations are known to have deleterious effects on most industrial
polymers inducing chemical modification and scission of polymer chain, which ultimately lead to an undesirable
loss of the mechanical and surface properties of the irradiated material. Photodegradation of PVC causes
discoloration (yellowing), cross-linking, and chain scission due to oxidation and effect of UV light and heat [34,35].
UV light induces the production of radicals by oxidation. The prepared complexes were used as photoinduced for
PVC films comparing with PVC blank. The additives used in this study were chosen to be completely soluble in
polymer solvent, (THF). The additive concentration plays an important role in photodegradation and
photostabilization of polymers. So many investigators [36] have studied the effect of additives concentration in
photodegradation and photostabilization of polymers. In this work, it has been noticed that the additives used
photodecomposed during the photolysis. Thus the photo decomposition rate constant (Kq) was calculated. The Kq
values were computed using the UV spectra changes of PVC films thickness 40um containing 0.5% w/w from
additives. The plot of irradiation time versus In (A«-A ), gives straight line which indicate primarily the first order
reaction. The slope equal to the decomposition rate constant Kq. Figures (3 to 9) show the variation of In (A(- A )
with irradiation time for all additives in PVC films at A=313nm. The values of the first order rate constant of all
the modified polymers films (kq) calculated by the same way and shown in Table (1). The photodegration always
posses high Kq4 values, which mean that these modified polymers degradated towards UV light.

5. Conclusion

Addition of the complexes (4-amino-5-(2-(2,3- dimethyl phenyl)aminophnyl)- 1,2,4-triazole-3-thion)(L) to
polyvinyl chloride (PVC) films have successfully worked as photoinducer for degradation process for PVC films.
The photooxidation rate increased with increasing additive concentration.

References

[1] Jones, D.H, slack, R. S, Woolridge , K.R.H. (1965) Antiviral Chemotherapy. I. The Activity of Pyridine and
Quinoline Derivatives against Neurovaccinia in Mice.,J. Med. Chem. 8, 676.

[2] Goswami, B.N, Katiki, J.C.S , Baruah, J.N. (1984) Efficient synthesis of 3-hydroxymethyl-4-phenyl-1,2,4-
triazole J. Heterocyclic Chem. 2, 225.

[3] Holla, B.S, Kallurya, B, Sridhar K.R. (1987) Synthesis Structural Characterization, Crystallographic Analysis

37



Chemistry and Materials Research www.iiste.org
ISSN 2224- 3224 (Print) ISSN 2225- 0956 (Online) sy
Vol.7 No.10, 2015 IS'E

and Antibacterial Properties of Some NitrofurylTriazolo [3,4-b]-1,3,4-Thiadiazines", Current Sci. 56, 236.

[4] Abdon, N.A, Amin, F.M, Mansura, A J. (1990) synthesis and tautomerism study of 3(5)-amino-1,2,4-triazoles.,
Pharm. Sci. 6, 25.

[5] Mishra, R.K, Tiwari, R.K, Srivastava and S.K, Bahel, S.C. (1991) Accelerated synthesis of 3,5-disubstituted
4-amino-1,2,4-triazoles under microwave irradiation. J. Indian Chem. Soc. 68, 110.

[6] Street, L .J, Baker, R, Baker, W.B, Davey, W.B and Guibin, A.R, elleyR.A. (1995) Improved synthesis of 5-
substituted-4-amino-3-mercapto-(4H)-1,2,4-triazole J. Med. Chem.

[7] Yousif, E. (2012) Photostabilization of thermoplastic polymers, LambertAcademic Publishing, Germany.

[8] Pimentel, Real, L., Ferraria, A., Botelho do Rego, A. (2008), Comparison of different photo-oxidation
conditions of poly(vinyl chloride) for outdoor applications, Polymer Testing, 27: 743-751.

[9] Andrady A.L, Hamid S.H, Hu X,Torikai A. (1998) "Effects of increased solar ultraviolet radiation on
materials", J. Photoch. Photobio. B.46. 96—103.

[10] Hamid H, Handbook of Polymer Degradation, Environmental Science and Pollution, Marcel Dekker Inc.,
New York, (2000).

[11] Rabek F., Polymer photodegradation of polymers: physical characteristic and applications, John Wiley and
Sons, New York, (1987).

[12] Bottino A., Cinquegrani R., Di Pasquale G., Leonardi L., Pollicino A., (2003) Chemical modification,
mechanical properties and surface photooxidation of films of polystyrene, Polym. Test., 12. 405 - 411.

[13] Scott G., Green polymers, (2000) Polymer Degradation and Stabilization, Polym. Degrad. Stabil. 68 . 1 - 7.
[14] Valkoa L., Kleinb E., Kovarikb P., Simonb, P. (2001) HPLC stanovenie sacharidov v procese modelovaného
zrychleného starnutia papiera, Eur Polym J., 37. 1123-1133.

[15] Grassie N., Scott G.(1985) Polymer Degradation and Stabilization, Cambridge University Press, London.
[16] Mahajan S. K., Dr. Chaudhari R. Y., and Wagh R. S.(2011) Synthesis of novel 1,3-substituted 1H- [1,2,4]-
triazole-3-thiol derivatives., J.Pharma. Res., 4 (7). 2285 — 2287.

[17] Mandal S., Saha D., Jain B., and Jain V. K.,(2011) Synthesis of 3-(1-adamantyl)-6-substituted-striazolo[3,4
b][1,3,4]thiadiazoles and  3-(1-adamantyl)-6-aryl-7H-s-triazolo[3,4-b][1,3,4]thia-diazines as  potential
chemotherapeutic Agents Int. J. Res. Pharma. Biomed. Sci., 2(1). 304-307.

[18] Yousif E., Salih N. and Salimon J., (2011) Improvement of the photostabilization of PVC films in the
presence of 2N-salicylidene-5-(substituted)-1,3, 4-thiadiazole, J. Appl. Poly. Sci., 120. 2207 - 2214.

[19] YousifE., Salimon J., Salih N., (2011) Improvement of photostabilization of PVC in the presence of thioacitic
acidbenzothiazole complexes, Malaysian J. Anal. Sci., 15(1) .81 - 92.

[20] Yousif, E., Aliwi, S.; Ameer, A., (2009) Improved photostability of PVC films in the presence of 2-thioacetic
acid-5-phenyl-1,3,4-oxadiazole complexes Ukal, J. Turk. J. Chem. 33. 339-410.

[21] Majeed A., Alabdeen K., (2012), Synthesis and Characterization of New Thio-Triazole Ligand and
Complexes with Selected Metals, Journal of Pharmacy and Biological Sciences (IOSR-JPBS), 4(5): 09-14.

[22] Silvertein R , Bassler G , (1980) Spectrometric identification of organic compounds,5" Edn. John Wiley
and Sons, New York.

[23]Nakamoto K ,(1997) Infrared Spectro of Inorganic and Coordination Compounds", 6% Ed., Wiley, Inter
science, New York.

[24] Sliverstein R , Bassler G , Morrill T, (2005) Spectrometric Identification of Organic Compounds, 7" Edn.
John Wiley and Sons, New York, London.

[25] Qurban S, (2011) Synthesis and Characterization of some transition metalComplexes of Schiff base derived
from isonicotinic hydrazide and O-Vanillin. Diyala J Pure Sci. 7.(2). 94-104.

[26] Figgis B.,(2000), Ligand Field Theory and its Applications, 1% Ed. John-Wiley,New York.

[27] Greenwood N ., Earnshaw A.,(2002), "Chemistry of the Elements", 2"¢ Edn. Elsevier Science Ltd, New York.
[28] Ibraheem H., Adel H., Ahmed A., Salih N., (2010), synthesis, characterization and antimicrobial activity of
some metal ions with 2-thioacitic-5-phenyl-1,3,4-oxadiazole, J. of. Al-Nahrain University, 13(1): 43-47.

[29] Rabie S., Ahmed A., Sabaa M., and El-Ghaffar M.,(2013), Maleic diamides as photostabilizers for polystyrene
J. Indus. and Engin. Chem., 19(6):1869-1878.

[30] Cooray B. and Scott G., (1980) Polymer Photodegradation: Mechanisms and Experimental Methods, J. Eur.
Polym., 16 169-177.

[31] Rabek F., (1994),"Polymer Degradation Mechanisms and experimental Methods", Springer, Stocholm.

[32] Kiatkamjornwong S., Sonsuk M., Wittayapichet S., Prasassarakich P., Vejjanukroh P., (1999) Degradation
of styrene-g-cassava starch filled polystyrene plastics, Polym. Degrad. Stab. , 66. 323 - 334.

38



Chemistry and Materials Research www.iiste.org

ISSN 2224- 3224 (Print) ISSN 2225- 0956 (Online) ,l-“—i,-l
Vol.7 No.10, 2015 Ils E
2 2 C28

CH,OH NH. Ha
Q—NH COOH — = QNH coocH, _H2NH: HaO R e
1,50, C,H O
H3C CH3 Ha CHs HiC CHy

Mefenamic acid step(l)  (Gy) step(2) (Gy)

(MFA)

e M.
KOH, CH,OH Qn H § _ DNH;NH.H0 s N
' QNH EN—N—Co8 K NH %y -C=s
0C", CS,, RT < .
: HiC  CHy HyC Hs NH;
step(3) (Gs3) stepi) W

Scheme. 1 Synthesis of Ligand (L)

Fig.(1)'H-NMR spctral of (L)

15 y = 5.103E-03x + 8.571E-04 &=

InAt-A

0 50 100 150 200 250 300 350
irradiation time (hrs)

Fig. 2 Variation of natural logarithm of (A—A.) with irradiation time of PVC (control) film (40pm)

0 50 100 150 200 250 300 350

irradiation time (hrs)

Fig. 3 Variation of natural logarithm of (A—Ax) with irradiation time of (L) in PVC film (40um)

39



Chemistry and Materials Research

www.iiste.org
ISSN 2224- 3224 (Print) ISSN 2225- 0956 (Online) J-'L,i,-l
Vol.7 No.10, 2015 “s E
1.6
1.4 y-=3.009E-03x +6.112E-01 —®

1.2 —

<B
208 _—
<06 /
0.4
0.2
0
0 50 100 150 200 250 300 350

irradiation time (hrs)

Fig. 4Variation of natural logarithm of (A—A.,) with irradiation time of (A;) in PVC film (40pm)

12
] y = 2.730E-03x + 2.765E-01—
<08 P——
0.6

In At

04 //

0.2
0

0 50 100 150 200 250 300 350
irradiation time (hrs)

Fig. § Variation of natural logarithm of (A—Ax) with irradiation time of (A,) in PVC film (40um)
2

15 y = 3.859E-03x + 3.825E-01

{ /
2 1 O
E /
0.5 —
0 |
0 50 100 150 200 250 300 350

irradiation time (hrs)

Fig. 6 Variation of natural logarithm of (A—A.) with irradiation time of (A3z) in PVC film(40pm)

40



Chemistry and Materials Research
ISSN 2224- 3224 (Print) ISSN 2225- 0956 (Online)

Vol.7 No.10,

2015

www.iiste.org
JLLELE

ST

Fi

In At-A,

1.
1.
1.

0.
0.
0.4
0.

6

4

y = 3.367E-03x + 3.941E-01

2

P

1

/

8

_

e

6/

2

0

0

1

00 200

irradiation time (hrs)

300

400

g.7 Variation of natural logarithm of (A—A.) with irradiation time of (A4) in PVC film (40um)

1.5

In At-A,

0.5

y =3.151E-03x + 3.519E-01/’/

50

100 150 200

irradiation time(hrs)

250

300

350

Fig. 8 Variation of natural logarithm of (A—Ax) with irradiation time of (As) in PVC film (40um)
The photostabilizers always possess low kq values, which mean that these modified polymers are stable toward
UV light. It can be noticed that kq values are sensitive to the type of additives in PVC films, which decrease in

the following order:

PVC>L>A3>As>As> A1 > Az
Table (1) Physical data for Ligand (L) and it's metal complexes(Ai-As)

Metal analysis found
Comp . . Calc.
NO. Color ]iﬁit;ng :/’wld Suggested formula
p o C% | H% | N% S% | M%
L White 215-217 80 61.73 547 22.51 10.29 - (Ci6H17NsS)
62.02 5.61 22.95 11.06
Al Brown | 234d 90 | 5407 | 501 | 1752 | 801 737 | [Co(CxH3N;0S,)(CH;COO0),]
54.92 5.22 18.09 8.43 7.12
[Aa] Yellowish | 260d 78 5409 | 501 | 17.53 | 8.01 735 | [Ni(CsH3aN;oS,)(CH;COO),]
green 54.75 5.16 17.85 8.22 7.50
[As] Dark 250d 88 | 53.76 | 498 | 1742 | 797 | 790 | [Cu(CyH3:N1S2)](CH;COO),
green 5491 5.03 16.99 8.33 7.32
[Adl Off white | 200d 90 | 53.64 | 497 | 1738 | 795 | 8.12 | [Zn(C3H3NS2)](CH;COO),
54.11 5.36 17.64 8.44 8.32
[As] Off white | 270d 85 | 50.62 | 469 | 1640 | 749 | 13.17 | [Cd(CxH3N1oS,)](CH:COO),
51.23 5.08 16.89 8.25 12.97
d=decomp.
Table (2) stretching vibrational frequencies (cm™!) located in the FT-IR spectra of (L.) and metal complexes
Comp. v vNH, v Vcoo Vcoo
No. s (as,s) NH (as,s)(Coord.) un coord. M-N M-S M-O
Ve=N
L 1041 1643 (3269,3209) 3439 - - - - -
[A4] 1020 1640 (3252,3212) 3441 (1537,1305) - 530 459 523
[Ad] 1030 1643 (3263,3211) 3440 (1512,1302) - 532 457 540
[As] 1030 1640 (3252,3200) 3439 - 1665 529 460 -
[A4] 1022 1640 (3252,3194) 3440 - 1655 530 455 -
[As] 1030 1645 (3240,3155) 3442 - 1660 533 454 -
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Table(3) Electronic spectra (CHCl3), Magnetic moment (B.M) and Conductance in (DMF) for ligand and it's
metal complexes

Symb. Maximum Band assignment 10Dq Molar peff. Suggested
absorption Cond. B.M geometry
Umax(cm™?) S.cm2.mol!

[A1] 7039.9 (Cal.) Tig—*Tager) 9337.6 15.65 4.2 O.h
1538.4 4T1g—>4A2g(F)

1869.1 4T1g—>4T1g(P)

[Az] 10992.24, (Cal.)  3Ag—>Tog 10976 18.09 3.09 O.h
15267 3A2g—>3T1g (F)

25974 3A2g—>3T1g (P)
33112 C.T

[As] 14084 Big—?Aig - 168.22 1.92 Sp
25773 Big—’Byg+2Eg

[Ad4] 32258 ILCT - 166.86 0.0 T.h
38167
47619

[As] 31055 ILCT - 170.9 0.0 T.h
34482
47169

Table (4) Photodecomposition rate constants (kq) of PVC films thickness (40pum) containing 0.5 % of additives

compounds ka(S7)

PVC (control) 5.103*1073
PVC+L 4.439*103
PVC + (A3) 3.859*1073
PVC + (A4) 3.367*1073
PVC + (As) 3.151*1073
PVC + (A1) 3.009*1073
PVC + (A2) 2.730*1073
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