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Il.1l. Preparation of Acid Chlorides :

(4}

In a cleaned, dried 100 ml flagk, calculated
quantity of acid was taken and calculatea quantity of
Thionyl chloride was added to it. To this mixture 2-3
drops of pyridine were added. The flask was fitted with
a reflux condenser and trap for moisture, The mass was
kept at 70 - 80°C for 3 - 4 hours with occasional
shaking. Afterwards excess of thionyl chloride was
distilled off. The product was used for subsequent

" reaction.
>

This process was used for the preparation of

acid chlorides from the following acids :

(1) Sebacic acid,
(ii)  Terephthalic acid,
(iii) Fumaric acid,
(iv) Acrylic acid,
(v) Salicylic acid,
(vi) Isophthalic acid,
(vii) Adipic acid,
(viii) Aathranilic acid,
(ix) Glycine {Amino Acetic acid),
(x) 4 ~ Amino Benzoic acid and

(xi) 4 - Hydroxy Benzoic acid.

The amounts of reactants used, X yield, colour of

the product, etc. are presented in Table II. 1.
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The abbreviations used for various chemicals, etc.38

are shown in Table II.2.

I11.2. Preparation of Polyestexrs :
(using K - grade PVA)

2(a) Using acid chloride :

In a cleaned, dried 250 ml flask, fitted with a

reflux condenser, calculated quantity of Polyvinyl

alcohol (PVA) of Koch-Light make ( K - grade ) was dissolved
in Dimethyl formamide (DMF) and calculated quantity of acid
chloride was added to it. Five ml of pyridine (PY) was
added to the mixture., The reaction mixture was refluxed

on sand bath for 6 hours with occasional shaking. Formation
of polyester was taking place during the reaction. The
product was removed from the flask and washed with watex,

It was dried at 80 - 85°C on water bath. The details
regarding the amounts of reagents used, etc. are given in

Table II.3.

2(b)  Using acid and acetic anhydride :

In a cleaned, dried 250 m; flask, fitted with a
reflux condenser, calculated quantity of polyvinyl alcohol
(PVA) of Koch-Light make ( K - grade ) was dissolved in
Dimethyl formamide (DMF), and calculated quantity of
Trichloro acetic acid (TCAA) was added to it. One ml of-
Acetic anhydride (AAN) was also added to the mixture. The

Teaction mixture was refluxed on sand bath for 6 hours



Dp

P
PVA

Table 11.2

Abbreviations

degree of polymerization.
Koch-Light make

SD Chem make

solid content per ¢

of sample

poly{vinyl alcohol)

poly{(vinyl alcohol)

AN, - acid value (meg/g)

AuVoIa - acid value

determined after
hydrolysis
(meq/qg)

determined immediately

(A.V.H.)m - AVH determined

using methyl red

SBA -~ Sebacic acid

TP A - terephthalic acid

IPTA - isophthalic acid

FMA
ACA
SAA
ADA
ANA
AAA
ABA

fumaric acid
acrylic acid
salicylic acid
adépic acid

» o
anthraglc acid
glycine

p—amino benzoic acid

39

HBA - p-hydroxy benzoic
acid

TCAA - trichloroacetic
acid

TMAN - trimellitic
anhydride

DMF - dimethyl formamids

Py - pyridene

AAN — acetic anhydride

Chm - chloroform

w - water

P8 - partly soluble

S - soluble

I -~ Insoluble

q - water content/g. of

sample

WBS - wt of sample before

sorption
WAS - wt of sample after
sorption ( also

Wap(1)r War(11)”
WAR(III) on recycling)

WDS - wt of sample after

drying the swollen



Table II.2(contd.)

sample (also WDR(I)’

Wr(11)? Wg(111) °N

Tecycling )

WWD -~ wt of sample after

washing and drying the
swollen sample
Yy
WWS - wt of water and sample

- wt of water

WWSA - wt of water and sample
after 24 hrs.
Z - wt proportion of PVA to
acid chloride
D - additional acid component
present in the product
molecule.
Sol - solubility of product
SolW - solubility in water
Sols -~ solubility in salt
solution
DSOC - degree of salting out
SD - swelling degree
D5 - degree of swelling

Ep - ester group/g sample

Waq - water content/g of
sample ( formula basis)
WF(;) — formula wt of anhy-
drous product
Wd - wt of sample Hefore
drying
Wi - wt of sample after dry-
ing
Wo~ equivalent fraction of
vinyl alcohol to acid
chloride used
W~ equ wt/ester group
(used wt basis)
Ey = ester group (mey/g)
(used wt basis)
DE -~ degree of esterifi-
cation
VBS" volume of water or
solution used in

sorption experiment.

E - ester unit
A - vinyl alcohol monomer
@ - water molecule

X = no. of vinyl alcohol
monomers

Yy — no.of water molecules,
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with occasional shaking. Formation of polyester was 52
taking place during the reaction. The product was

removed from the flask, and washed with water. It was
dried at 80 - 85°C on water bath. The details regard-

ing the amounts of reactants used etc are given in

Table II.3(m).

2(c) Using acid anhxdrigé :

In a cleaned, dried 250 ml flask, fitted with a
féflux condenser, calculated quantity of polyvinyl
alcohol (PVA) of Koch-Light make ( K - grade ) was disso-
lved in Dimethyl formamide (DMF), and calculated quantity
of Trimelletic anhydride (TMAN) was added to it. The
reaction mixture was refluxed on sand bath for 6 hours
with occasional shaking. Formation of polyester was
taking place during the reaction. The product was removed
from the flask, and washed with water. It was dried at
80 - 85°C on water bath. The details regarding reactants

used, etc are given in Table II1.3(m). .

11.3 Préparatiéﬁ of Polyesters :
(using S -~ grade PVA) ‘

In a cleaned, dried éSO ml beaker calculated
quantity of polyvinyl alcohol (PVA) of SD.make (S - grade)
dissolved in water (W) was taken and calculated quantity
of acid chloride dissolved in choloroform (chm) and 1 g of
sodium carbonate (Na2003) were added to it. The reaction

mixture was stirred on magnetic stirer at room temperature.
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During the mweaction, bubble formation was observed.
The product was filtered, washed with water and dried at
room temperature., The details regarding the amounts of
reagents used, time of reaction, etc are presented in

Table 11.4.

Colour solubility, melting point, etc. of these
products from K-grade and S-grade PVA are presented in

Table I105 and Ilaéo

Il.4 ANALYSIS :

These products were analysed for ; X, #H and X% N

by microanalysis and the results are presented in Table II1.7.

I1.5 WATER CONTENT (q) :

O.1g of resin was kept in air-oven at 90 - 100°¢
for 24 hrs and weigh®d after cooling in the desiccator.

Water content was calculated as

where Wi and Wd are the weights of the resin before and
after drying. { The sample was kepot in the oven for another
period of 24 hrs to check the constancy of weight after

drying ). The results are presented in Table II.8.
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I1.6 (a) ACID VALUE ( Immediately ) : ( A.V.I. )

O.1g of regin was taken in a cleaned, dried conical
fiask. To it were added 25 ml of distilled water. The
mass was stirred and titrated against std NaOH solution
using suitablé indicator such as phenolphthalein or methyl

red. A.V.I. was calculated as

tit reading X N of NaOH

» oI. ==
Ay wt of sample

The results are presented in Table 11.8

I1.6 (b) ACID VALUE ( Hydrolysis ) ( Ae.V.H. )

Q.lg of resin was taken in a cleaned, q:ied conical
flask. To it were added 25 ml of ﬁaOH solution. It was
kept for 24 hrs at room temperaturé with occassional sha-
ving. The mass was titrated against std HC1l solution using
suitable indicator such as phenolphthalein or methyl ied.
Blank reading for 25 ml of NaOH solution ( without the
treatment with resin sample ) was also taken. The A.V.H.

values were calculated as

AcVH. = (_tit reading - blank reading ) X N of acid

wt of sample

The results are presented in Table I1I1.8.

I1.7 WATER SORPTION

lg of resin was taken in a stoppered bottle. 10 ml of
water were added to it and kept for 24 hours with occass-

ional shaking. Supernatent liquid was removed by decantation
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and the remaining liquid associated with the resin removed
by pressing the mass between fillter papers. Swollen mass
of the product was weighed., It was dried on water both

and again'weighed. The weights are presented in Table 1I.9.

I1.8 WATER RESORPTION ( Recyling ) :

0+59 of resin was taken in a stoppered bottle. 10 ml
of water were added fto it. After standing for 24 hours
with occasional shaving, it was filterep and pressed betw-
een filter papers and weighed. It was dried on water bath
and again weighed. The mass was again kept in 10 ml of
water for 24 hours and filtering, weighing, drying and
weighing were repeated. The residual resin was again kept
in 10 ml water for 24 hours and filtering, weighing,drying
and weighing were repeated, The results are presented in

Table 1I1.10. '

11,9 SORPTION FROM SQLUTION :

11.9 (a) Sorption from Salt Solution :

0.5g of resin was taken in a stoppered bottle. 10 ml
of NaCl solution (1 % ) were added to it. The experiment
was carried out as in II,7. Then the mass was washed with
distilled water, dried on water.both and weighed. The

results are presented in Table II.1l.

1I1.9 (b) Sorption from Urea Solution :

0,59 of Tesin was taken in a stoppered bottle. 10 ml
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of Urea solution (1 % ) were added to it. The experiment 158
was carried out as in 1l1.7. The results are presented in

Table 11,12 .

I1.9 (c) Sorption from Copper (II) Solution :

0.59 of resin was taken in a cleaned, dried stopper-
ed bottle, 25 ml of Copper sulphate ( ammonia , O.1 N )
solution were added to it. The experiment was carried out

as in II.7 . The Tesults are presented in Table II.13.

I1.10 AREA SWELLING

A small resin piece was taken. Its dimensions
( length and breadth ) were measured by using a travelling
microscope. Then it was moistened with water and immedi-
ately its dimensions ( length and breadth ) were measured.
Afterwards it was kept in water for 24 hours and again its
dimensions ( length and breadth ) were measured. The

results are presented in table II.i4.

II,11 VOLUME SWELLING

A cieaned, dried specific gravity bottle with stopper
was filled with water and weighed. The water was removed,
the bottle was dried, and weighed O.lg . Sample was intro-
duced into the bottle and its weight was taken. The bottle
with sample was filled with water and weighed first imme-
diately and then after standing for 24 hours. The results
are presented in Table 11.15.
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The results of these expreiments are presented

and discussed in the following pages.
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