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Abstract
Plastization of new prepared esters with poly vinyl chloride (pvc) which containing pendant esters group on
polymeric chain .

Preparatiom of ester containing pendant ester on polymeric chain by reacting of acidic anhydride with copoly
(vinylchloride-vinyl alcohol) in acidic medium under reflex at 62 'c for six hours,filter and Purified by
Tetrahydrofuran (THF) .Then plastization of diflerent wights of new prepared with lgm of solid poly vinyl
chloride . The prepared polyrners were identified by FTIR and by studying physical properties such as softening
points , melting points, and solubility in different solvents .

Introduction
Poly (vinyl chloride) is partially slndiotactic material with PVC of different weight and study the
with sufficient irregularity structure crystallinity is characteristic properties in plasticization .

quite low. Experimental
Its structural chamcterization is complicated by the Melting point were determined using Gallenkamp
possibility of chain branching and tendency of Melting points appantus (MFB- 600) Softening
polymer to associate in solution. copolyrner. The a points were determined using reichert thermover SP,
advantages in pol;,rner properties resulting from the 1OlO.25,160 structures conformation ofnew prepared
copolymerization "'ofsmall a mounts of vinylacetate polyrners were proved by FTIR spectroscopy and
with vinyl chloride were discovered a round 1928. other physical properties including softening points ,
Ues the lower softening point and high solubility of melting points and solubility ofpolymers in different
copolymer make the fabrication very much easier . solvents were studied . All chemicals were used from
stability is improved, color and clarity are also better . BDH .

Plasticization , Many properties of poly (vinyl 1- Prepamtion of plastizer : Mixture of solid poly
chloride) (PVC) and (vinyl chloride vinyl^acetate) vinyl chloride (PVC) with different weighs of new
copoll,rner are improved by plasticizat ion''' The ester prepared of copoly (vinyl carboxy maleate-
large majority of commercial production of vinyl vinyl chloride) 0.1 gm , 0.2 gm,0.3 gm, 0.4 gm ,
resins is in the form ofplasticized compostion. Esters 0.5gm, 0.6gm, 0.7gm, 0.8gm, 0.9grn and lgm with I
are now widely utilized as plasticizers for vinyls. The gm of pVC gave new physical properties , softening
plasticizers are added to polymers on hot rolls or in a points of PVC with copoly (viny carboxy maleate-
hot mixer such as Banbury. Plasticizer content varies vinyl chloride).
widely with the end use of material , but t)?ically As shown in table (3) and relationship between
may be around 30ozo by weiSht . Vinyls is used for plasricizer in PVC16rwith softening point is shown in
exnusion applications . and is used for insulation for curve No.( I ) .

electrical wire and cable . Another field for vinylsrr) is 2- Mixrure of solid poly vinyl chloride (pVC) with
coating fabrics and is used for floor covering. different weights ofnew ester prepared ofcopoly
Molding uses including phonograph records from (vinyl carboxy phthalate- vinyl chloride) (7,8) 0.lgm ,
rigid vinyls . 0 .2 grr,,O.3 gm, 0.4 gm, 0.5gm, , 0.6grn, 0.7gm,
The addition of plasticizer reduce stiftress, hardness 0.8gm,0.9gm and tgm with lgm ofpVC gave ne\,/
and brittleness, and has smaller effecton mechanical physical properties , softening points of pVC with
properties . polyesters , although the low melting copoly (vinyl carboxy phthalate- vinyl chloride) is
points oflinear aliphatic polymers were attributed to shown in table(4) and relationship between plasticizer
unusual flexibility of C-O bond (Bunn 1955), the in poly vinyl chloride (PVC) with softening point
flexibiliry of chain molecules arises from rotation a shown in curye No.(2) .

round saturated chain bonds . The most widely used Result and discussion
polyner ofa vinyl poly ester is poly (vinylactate) . lt One ofsuitable procedure for preparation ofcopoly
is utilized nol only in plastic, primarily in the form of lvinyl carboxy maleate-vinyl' chloride) is by
emulsions(o) , commercially available are made by alrrifrirg "i copoly (vinyl ihoride- vinlalcohol)
emulsion poll,rnerization mechanisms-. Reaction of with mal"eican hydriae in acidic medium heating at
copoly (vinyl chloride- vinyl alcohol) with maleic (60-70)'c undei reflux for 6hrs gaye new ester.
anhydridel to give new ester copoly (vinyl.carboxy IR spectrum ol- Copoly l vinyl carboxy maleare -maleate vinyl chloride) in acidic mediumrr). vinyi chloride) showei the foilowing band (r) at
Anew ester of poly ( vinyl chloride_ viny1. alcohol) 133b0; cm'r for OH- group of carioxylic acid at
react with phthalic anhydride in acidic medium gave 3055crn -r for olipheniJ = 

-Cg 
, ut 29i6 cmr for

copoly (vinyl carboxy phthalate- vinyl chloride) aliphatic CH, ar i7l0 cm-, for C=O ester group. ar
These two prepared esters uses with PVC as l6!0 m -r lor C-O carboxy group . ar l2 I g c;- lor C_
plasticizer .Mixing of different weight of each ester O carboxylic g.oup and at-l66b cm 'r for Oliphenic
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C=C group (as shown in table3) FTIR a bsorption
band .

Copoly (vinyl carboxy phthalate- vinyl chloride),
preparation of copoly ( vinyl carboxy phthalate -
vinyl chloride) by dissolving of copoly (vinyl
choride- vinyl al cohol) with phthalic an hydride in
acidic medium and heating at (60-70) ' C under
reflux for 6hrs gave new ester .

Table
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1 :P ical rties for co ers and Their derivatives

Table : Infrared a on band cm -l of new ared mers
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The FT-IR spectrum show absorption band at (3500)
cm't for OH group carboxylic acid , at 1750 cm-' for
ester C=O, at 1700 cm-r C:O for carboxylic group ,

I l80cm-r for C-O carboxylic group , at 3 tOO cm-' for
aromatic - CH , at ( 1400- 1500- 1600) cm'' for
aromatic ring and at 2950 cm-' for aliphatic - CH as

shown in table ( 2) FT-IR absorption band .
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No. Benzene DMF DMSO Water CCI4 Acetone EtOH

Copoly (vinyl chloride- vinyl alcohol) V.S V,S v.s v.s P.S P.S V.S

Copoly
(vinyl chloride-vinyloxy- maleate

v.s v.s V.S v.s P.S P.S v.s V.S

v.s P.S P.S v.s v.sCopoty
(vinyl chloride-vinyloxy- phthlate

V.S v.s V.S
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v.s = very solube
p.s=parsialsolube

Ta Solubili of new

Ta ,H.NMR of selected
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Fig (l) shows plasticization ofcopoly (vinyl carboxy msleate- vinylchlorid) with poly vinyl chloride (PVC)
DEP t32-142 C
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Pdrr ' C

+9crlnl
120
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60

/l{l
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0
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Wt.(gm) of copolyester
Fig (2) shows plasticizstion ofcopoly ( yinyl carboxy phthalate. vinylchlorid) with poly vinyl chloride

(Pvc)
DEP 132-142 C
DOPr35-150 C

-+-5tnci{

".*-0.10.: q.l0.4 0,9
0.60,I0r03 r

Comp. No. rH-NMR parameters (ppm) 6-H
Copoly (vinyl chloride- vinyl alcohol) 3.2 (1,2H, -CID);2.5 (m, lH, -CH),

l0.l (oFI)
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Plasticizer Weight % Softening Point C
Copoly (vinyl chloride-vinyloxy-maleate).which is used with PVC 0.1 gm 169-16r

0.2 gm 160-175
0.3 gm 159-171
0.4 gm 158-162
0.5 gm 153-160
0.6 gm 149-160
0.7 gm tt7-144
0.8 gm 115-135
0.9 gm 70-92
lgm t40-t62
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Ta

between ester and

between ester and
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Ta Point

Point
Weight %Plasticizer Softening Point C

0.1 gm 186-170
0.2 gm 180-168
0.3 gm 171-162
0.4 gm 169-153
0.5 sm 160-150
0.6 gm t5t-t44
0.7 gm 142-135
0.8 gm 133-126
0.9 gm 120- I t0

Copoly (vinyl chloride-vinyloxy-phthalate).which is used with PVC

lgm t66-162
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