Syrthesis and photochemical stedy of sume metal complexes of poly(vinvi
chloride)-2-mercapto-3-phenyl 1,3,4-0xadinzole

Suluh M. Aliwi' Emad A. Yousif’, Al M, Otaiwi’
! Department of Chemistry, College of Science, AL-Muslansiryah University
* Berurment ol Chemistry, Colbaee ol Scienee, AL-Nairain Dniversity
' Polymer Rasearch unit, Collsgz of Sciencs, A} Muslansizyah University

Abstrurt
Pacviving] chiloride)d (MY has been rescwed with 2-mercapto-5-pheny 1,.5,~-oxaciazole (L) i1 THT Lo
farm the PV O-1. eompound, which has been -.haran:terlze-i by ﬂprTuawplb mthods, PV C-1 has farther heen
reacted with 1.7 dichlorosthane solniens of Cu, Ni¥ Za' wnd Se'' to fora: the inensely colared PVC-L-M™
complexes The sruchires of ticse complexzs have been chavacterized by IR and Us-Wis. Sprelrophotometry.
The shotasmabilization ot PVEC-L- M tilets complaxes was Invedtioter the photestabilizasion activity of
theze compeunds were deteemingd by memitoning the carboeny] and polyvere lidices wizh irradacioa time.
All results obtained show that the rase of pholodearadation uf  PYU-T-h" filing, 30 micromicter 1 thickness
fobloswing the romks: _
PVCs PyC-Le PV L Sn ' PYC-L-Zo!™ Pyo-L s PyO-L-Out
According te the expeniments. rosuls obluived sevem] rechanizms were sazgesied depending on the
steucture 07 the PVCTART comnlesen.

Iniroductinn — =,

Syuthes's  of  polymer-bound  chelatng .f’[: ‘1}_{-' b G G
tigands a:d the sebeeiive chilution afkp-vurx mztal B '
s T4os feld of sctive reseasch™. A cumber of i
ligands inciuding polydentals aroines, crows gthers, )
phusptines. kipridines, and napl‘.t’nyrid‘.:‘ms kave el
bean Eoumd wh ey pulvalyrons |
Aivirylhenzene copohmners™. laese stucies are |
mastly concernzd with mn—bmdmw and calalylic:?!
aspruts. Ve Hile infedmation appears to oxiss a5 o
tn whetier, and 1o what exrent, such metal ‘oo i
eamploxaiion can inlleenee e properties of the ol ]
macromclecule, Recenlly, scivaliss dovs able (o et
modiled™® PV Iy incasduction aronatic and
hotoroevelic meistizs throvgh halozen dispiaccmenl
ecaction, PV, thes modified, showedl improved .
overal]l photseherniva] sty lice, Fhe locial chlanng li
dizgpacement rom PO indiciles ibe possibilily on o .
easy ancloring of lgards 0 YO xatrix and the ; : ,;.L
swoscowal svnlhisis of dmmclalized  wanattion T =
ot compleses. In view of pascily of asy ook
infermazion on PV C o chis Hoe, we mwelertouk e
symbass of  PYO-Iomercasto § rheml 1.5, 1 | *:x_;_
c‘tadlazclﬂ ']1T|]"'4JIE1L1 2l The eorresmonding, o, e
HWi", #n'! ard 52" complaxes, This aricls il
desceiba the synchetic priocedun: abopled (Seleans 4
ioaed the platnstahiliy of chese cmmplescs M.
weards [TV ekt

scheme (1} Reaction lur synibysis uf PYC-L-

Faperimentai

Materials

Turificarian of Poly(viny] ehluride)
Commercial Polwivinyl chlocih) (PV

suprisd from Per Kim woepeoy (lurkey) was

Trecil Irorm mddilives by reedrecipitarion (e

teergvedraforan (THLY soletien in ehacel. The

i Ml pedymer was dried codaer reduged pressurs

at rocen temperatuse for 24 hours,
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Synthasiz of -mercapeo-5-pheayl 1.3,4-
naadigwole '

A mixture ol ethyl benzoate (0.1 mole) and
hydrazine hydrate (2.1 mole] was refluxed for twe
hirers, ethanol (30 010) was added and refluxed foo
{2) hows. The presipitate benzavl dvdrazine which
separaled on cousling wus fllered wond washed wila
cald irshanol. 1o a solution of bairzovi bvdrazine
(005 mied ie elimnnd (T80 a {070 weere anddad
carbon  disclfde  (GAMmadl  2hd potassicm
Bccavide (002 mae), the mixtars was reflued Yo
(7) hours. lae sclvent was svaporaed and the
residae 15 dissolved in water and 2cidifed with
diluze  hyidrochlone acid The provipitale woas
Mizred and crestalized tom (ethana: water)
pive TerercaproeSepheayl 15 deaxadiceale. The
steps of the synthasis or 2-maercapso-3-phany] Lol -
ool ere shovwn i Beheme 2
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Scherre (2] Heagents  and  conditions. (i)
NH-NH., FiQH, rellue, 7 Liey (1] O8;, pyridiog,
reflux 7 hrs. (1) HECL
Synthesis af PVC Ligand compound'™

A omicre of 000 moie of PV dissoved in
TI ancd 0004 mode fram g prapared Tiand aed 2
dreps of pyvriding wie reflusec for five hours in
TTIF solvinl The precipitaes modiFel wolymer a5
separaled the solvent evioarater process,

Sy athesis af PVC Ligamd complext'™

A poncral procedigre car be adonted Jor foe
prruparadion el el the relal compdoaies as lallows
v Lo comaloxes were obtzined by dissolving
2.5 mal of the sapraeriat imansilion madal saloin
Clusaed aauk clissctving, 15 et ol PVO-D dissalvael
in 1.2 dichloreneathane, caloved precipitzzes ware
rnbliresd whish woens then Fiersd, waskec with
excess abf absonte ethancl, Soaeme £11 shows
reactioms o0 Qie syncusis of PVC-L-M pelymur,
The ploesical g of tae prepaced Pyl-tomaolexes
Care Facnd o Toble (L)

Gl

Table (£) Physical data of the prepared
eom plexes

Svmbual Color  Degomposition Foint "C
L Wwhite 21221 mp.
PVC-L Yellow 245
FW-[.-Cn Grrgen =300
PVYC-L-20 Yellow Eh
PVC-T-8n Tollaw = 300
By Loda Browe

297

Faperimental Technigmnes,
Films Preparation

A wurkdn congentanivo ol PV and PYO-L-
M soluzion (5uf1080enl) i ctmlydrafiran (TR
wis wied te prepere different shickness of polv:net
Olrz, (ovestred by oo oderprdler bepe 2010 A,
Genmany] with and withow: various concentril:ons
of the complexes prepared. The [ins were prepared
Iy svaparatien tecinique at room tempesatur: for
24 houws. Teo remave the possiblz resichid
tetralydrofuran =alvar, film sadoples were further
dried ar room temperatars fae three hoors urier
imdaced presswme, The lms were thed om stand
specially ased for bradiation which iz madz of
alimimnn plak: (a6 7m} v hickess supplivd
trom {Q-panc. ) comoany LEA.

Irradiation cxperimecnts
Aceelerated tezfing techuigue

Aveclorated wedlhororeler CL0 W 1estor {0}
panal, company, UsAl was vsed for tradiztion of
pulymers s, The aecalersted woalivring Wesist
vartains slzinless swezl plate, whick: Doy bao baslos
iin tha front side and another nre bahird. Fach side
comains  lamps e Tloomescenl Ullaviolel
Ligltsy A0 wall wach These boops e af the vpe
(LB 3135 2iving spectriin range Setween (290 1o
0 i) ane the unineirn wawvelzneta light
inenaty 1% atis {3 13mm).

Tha J'1|‘:|[:."r\.rr rlr H:".JII[IlI_"‘-: v lzally Tixed
and perellel to the lavps to be sure that LY incident
radiatinm iz wertically incidant or the samnnles The
wrzdiatine samples arc changed Y acss oo e e
titne to v aUre that the inteas ty of lizhr incidenl wn
il sanples wors conal,

Fhotedegradation measuring melheds
Bleasuring the photpdepradalion rate ol
podviner filing nging infrareer
spectrophotomelery

The photodegradation of oelvaer film
samples wors follnwes by ronilerne of FTIR
sacctra nothe ranse {<O20-4007 cm™ | The spectra
were teoarded  weing FTTR §300) AFimaded
Apecirophoumeler.

Lhe pogition of carkore] shenepriag bacds is
soenifiee b 1782 e and fleu? o't for the




cateolation carlioryl  and  polyens mdicies
respectively.

The photodegradation during  dillerent
itradiation wimes were  lollowed by - obierving
changes in carboayl and polvene peaks. Thon
carbonyl (1,0 and pulyene (I} indices ware
calculated by compaeizen of e FLUIR absorotion
poak at 1722 cct’ and 1602 cm ! wilh refiemenes
pusk wl 1324 cm” respectively, This rihod is
called Sand index mebod " whicl includes:

A= Absornance of peak under study,
A, Absorbance of rettrence pesk.
I, = Index o fur proup under stucdy.

Aclugl gosurbaoer, the dfterence petweet
thu abwabarce of base line and top peak ta lop
Besk A Base Line), s valculated using the Basc
Line methad.

Results and IHscussion
Spectraphotametry

The: FTTR spue.rnn ol 2-mes capto-3-phenyl
1.3 4oyaz.azole shows the followng characlerisle
bands, & woik bandd al W2F0T) omTocculd be
ariributed 10 wE-11} srecching. A strong oot ol
1610 et was observed related to wiL=X) ¢m'
alsc the Bands ac w118y and v (10267 em™ which
be  wiltibwed L w(C-0-0 asym. anc svm.
seqpectivaly.

The FTTR of -1, arall polener spectanm
siows the following features, s stronyg kol a0
wH 15 em’’ waw ohaerved whick cowid be artribused
1o (O} mand which is dilter From Py with out
mocitication w{B0W), Alss the despperzrance of 5-H
band gmoed indicawer T lovmation the PV L
conpound, ;

17 Ui FEIR of the FvC-complexcs, a shift in
wio=N1 om ! for ] senplencs oy shown in Taile
(LAl e ancs anpear in the range (435-455)
an” winel could be aributed to (M-S bond and
this g:ves furthar evidenoes lor the sloucterss ol
coappleacs,

Tabl: 121 shows the lect e absorpeion
lizaels for Tizgand e1d PV cempeses The bands
are classified ate thres distingt Zroups: helong 1o
iigur:d LCEL il s ﬂijj}f:ﬂr('.{‘f ir the [ I'Egi:‘.']'l ard
clangs wansler whilz d.d transibons zppearad ik the
wisinhe pzebea. These transiticrs uwre 353ighed
relevance o the shactesas of complesas.
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Tahle (2) Absorption and 1R Spectra of PYC-Loand PYC-L-M'"

Complex Electennie n{:ﬁnf;;ptmn pealkh Assipnmenl IR (cm™) Assignment
G C-Cl sormlching
PV '
2010 C.H stretching
i 'H L 1t 2787 5-H shrerching
243 st s 134 Asyin (C-0-070
L 022 Fym. (-0
Gl O simdaehing
24 w— PHA0 C-H (alipharic)
a5l T—=rt £ 13 Ca sllalie g
PVE.L 16i6 =M stretching
1042 sy (4347
1wy Ay (C-0-0)
T et 16214 =N sweching
23 ® oyt 510 (-0 sretching
i 1533 . (-0
V-l - > L :
Fyealasn o Asyim, (0000
X &n-T
260 G-l
212 ot 125 O Mgredalien
270 L
310 Charge 532 Ol sreteaing
F¥YC-L-Zu Irsinsfore inal A, (U0
1:26 Asyim, (C-0-L0
Al Zn-M
236 PATSN |
230 O LAy U= sTELChing
264 m—s Lt s C-Cl srretching
AN G Ty i . )
LN i Charge 649 sy, {€-0-C)
AN = Ll |64 Agyrt (-0
) 520 Ny
s M-
*i5 N [0k (=M strebcking
rI "
e Dl £26 L2 siretehing
s Charge L0535 s, (00T
PYiC-L-Cu 4} fransfer ) _ ’
(il 1170 Ay [O-0-07)
E Ja N
234 Co-Cl
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[readiation of pulymers

pelylvinyt  chlotide)  2-miercapto-5-phenyl

t 3 A-oxadiazole CulIh, Nl Zolll) and Sofll)
coriplexes were used as phomstahilizer.
To order 1o sludy the pholachemicat aclivity of these
PVC-complexes Nboy | the escbonyl wnd polvene
indices were monitored with irrad7ation fine cting
IR spechophotometiy.

The imadiation of P¥C and PYC-L-M" films
with light of wavelength, & = 313 om led 10 a clear
change i their FTTR zpectrun, as shown n Fipure
{1 Appearanc: of bands 1y 1772 cor' and 1724
ol respecively, were alloibaled o the Temetion
ab carbonyl groups telatsd wochloroketone and e
socand ome is doe e aliphatic xeeone, ioecther with
fornarticn of a band at 16401 e related to polvens
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Figure (11: Change in IR spectrom of PYC-L-
Ni" film (30pm) complexes (L, 4t zero fime 2.
after 100 hrs 5. gfrer 23] hrs ircadiation).

The ahzorpeiom ol the pelyone sl cartiuny |
proups are uwsed to thllow the sxtend of polymer
desrazsation dusing irradiation. "[hese sbaomrion
was calonlziel as carborey] index (L) and polyene
ek (L

Thereloe:, o showld expecs that the growth
of cartorvl ingdex is e measure o tho eodend of
dogradaiion. As seen Do Figure (23 that the
presense of Pye-L, PO sal, pve-LoEal
DVC.LNY PVt aned BNO-L00 sl
lowser crowta rate of cpbony] indes witl insdiation
Lo wiin et oo PRV Tme wizhoot sddtives
(cantrol).

As oshown e Floore (23, ik sowtlh of
carterny] mdax witly irradiation sime s lower thar
PYLU icentrel). So, these PVC-compiexes might ke
conzsidurcd as pholas erlicers pilyse:.

‘the efticiem shotostab:lizer show a ongtar
il B lmuiru‘]. Thereftnz, frome Figure (21, the
PV s the most active phatostabilizer,
followed ty FPvC-L-MH" hen PVO-L-F1"' then
PYVE-3-8n" and PYC-L which is leas: activs,

As T mertioned  lefars polvena
cooaungs are produced during =hotadesyadation
of 'WC Thorelere, pelyone Incles (Ten] owas
monitored witl: inedistion tice o the VO and
NV —ommplexes. Resulls are 2lww-vin Fipars [3 )
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Figure (2): The redationship between the
earbonyt indes and [oradiation time for PYC-T-
W' films {0 um) thickness.

LU THLLE JE Ty

uradefion 3.7 )

Fianre (33 The relationship beiween llchﬂlyl::l:lc
index anxd irradiation time for 'Y C-L-M filmy
30 wind thickness.

Suppesied mechanisms of pletostabilization
pragcis

betel  complexss poncndly  known oas
photostabilizess tor poly oxfad™™ throagh both
peroxids decomposer nnd exciled stae gquencher.
Trerulore, i is ecxpecied what these complases acl as
radical seavengers through cnergy imsnsfer and by
focrmieg orocaelive chargz bansfer compleses
betwezn tie memal chelate and excited slate ol M
chromopbore (FOOY  and  stzhilize tirough
r2300atay structures as shown i1 Schame (723
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Scheme (3): Suggesled mechanism af
phatusiahilization nf eomplexes as radical
SCOVETLEETS.




The 1, 5.4 -uxadiaaole ring & this compoumad
plays a role it the mechanism af the sta>iizer
proweess By acling ex LV abaorher,

The LN light absarstion oy these additives
containing  -P3 Aoxadiazole disstmares the UY
ercres to harmloss hear eneray Scheme (4], Futhar
mere th1s rine play o rods o resotatice stractores
conjugaliom ol radica’ in perosice  decoerpeser
Scheme (30, which support she ideas that this
compuoendls as phnlostabilicer.
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Scheme (4); Svpzested mechanism of
photostabilization o109 oxudiaeole
compoands as UV ahsorher.

Furtkar thar the complaxtion: pracess lead 12
grenme e orozs finkieg belweer the PAYT series,
wiich norease the elficiency ol photastabilicing
tewards B Yighit.

Conclusinn

PYC kound  Z-mercapte-S-phenyl 124
axadiazclell]  cam he  syrthesized =y (O
displacerent resction betwezn PYC and (L] in

afkalice  vondiion, Subsoquenl compleiion ol
vl owith ') kT Zze" and sn vield intensely
colured  FVO-L-BM" vomosleses which  exkiszil
mproved overali puotestabilization process. The
activioy of  these  oolvmeric  <omplexss i
photestabilicatioe wihich irercwse nthy order;

P¥C:: PVC-L= PVE-L-Sa't= PVC-L 20"
PYC-L-Ni' PYC-L-Cu
e e el E h.
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