CHAPTER 11

EXPERIMENTAL

2.1 Materials

All reagents and solvents 3 : i tic : grade quality. Zinc (II) acetate

dihydrate, triethylenetetrz u‘T‘ “.salic (A hexamethylene diisocyanate,

S —

polycaprolactone diol (M,. 530).-m ly zetone o] (M, = 300), polypropylene
glycol (M; = 1000), dloxa ety ted fnd :""'ﬁ’; amme dibutyltin dilaurate
and hydrochloric acid we ' S gma-Aldrich Company. All

Chemicals were used
2.2 Analytical Procedurgé

; \ 9
The IR spectra were Ao et Indpact 410 IR spectrometer using
potassium bromide (KBr) method &

lline properties were observed by an

Olympus SC 35 pol ing d th a Mettler FP5 heating
stage. All the sampl : ‘:"_; I heated to the isotropic
melt. The morphology polymer \ AL, JSM-5410LV and JOEL

J!

JSM-5800LV scanning el tron mlctoscope The analyses of dynamic mechanical
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The preparation of ZnL was carried out according to the method reported in
the literature.'” A cool (0-10°C) solution (10 mL) of triethylenetetramine (1 mL, 6.70
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mmol) in methanol (10 mL) was added dropwise to a stirred cool solution of
salicylaldehyde (1.18 g, 9.66 mmol) and zinc (II) acetate dihydrate (1.05 g, 4.84
mmol) in methanol (15 mL). The mixture was neutralized by a 2M sodium hydroxide
solution (5 mL, 10 mmol) and stirred for another 30 minutes. The yellow crystals of
ZnL precipitated from the solution upon standing at room temperature for 10 hours.
The crystal was collected by filtration and dried in vacuo (1.86 g, 93%) : m.p. 220°C.
IR (KBr, cm™); 3646 (NH), 3300, 3000, 2800, 1634(C=N), 1600, 1448, 1200, 930,
870.

2.3.2 Preparation of Prep

2.3.2.1 HDI/ PCLss

Into a 100 mL‘ 1o} vy Hesiadt with a magnetic bar and a reflux
condenser, PCL diol | i 762 3 _ ‘%’r ? 1 35 pL, 1.453 mmol) were
mixed and stirred. The'Te: 1 " AR 4% ith stirring under nitrogen
atmosphere and heated at#0° fo A2 *\\ urs, respectively. Prepolymer
was allowed to cool to rooni erifiestins ruth of synthesized prepolymer was

obtained by casting the pre 0l f{,,‘« A IR (neat cm™); 3400 (NH), 2935,
2860, 2272 (NCO) ——————— NN '

2.3.2.2 HDI/ QL trlol prepolymer

- @{“ 4813 va fmgm@m o

experiment 2.3 employlng PCL triol (0.431 g,.1.437 mmol) PCL triol (0.287
g, 0. 9 l% ; polymer was
obtamed]%y casting the prepo ymer on NaCl discs. IR (neat, cm™); 3300-3500 (NH),
2930, 2862, 2272 (NCO), 1713 (C=0).

2.3.2.3 HDI / PP glycol prepolymer

The experiment was performed according to the procedure described in

experiment 2.3.2.1 employing PP glycol (1.437 g, 1.437 mmol) instead of PCL diol.
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IR spectrum of synthesized prepolymer was obtained by casting the prepolymer on
NaCl discs. IR (neat, cm™); 3470 (NH), 2965, 2928, 2863,2272 (NCO), 1713 (C=0).

2.3.3 Titration for Calculate Amount of Isocyanate in Prepolymer

n-Butylamine reagent (20 mL) was added to prepolymer HDI / PCL diol
prepolymer in experiment 2.3.2.1. The mixture was -allowed to stir at room

temperature for 15 minutes under 3 | atmosphere. A very few samples may
| V4
afe.

require heating for a few minute aiilefe the addition of the n-Butylamine to

diisocyanate. All heating should o prevent loss of n-Butylamine.

The condenser was rinsed with wetor.

HCI using methyl red 2 nt to investigate percentage

of isocyanate was sgfof slymer and HDI / PP glycol
prepolymer ir experimentsy )

v

2.3.4 Preparatior of -

A ) i N
2.3.4.1 Preparation of PG dI g ‘F‘ anie-1 from the reaction between
ZnL, HDI and PCL diol LTH ) S

. ;
| ;
e _— - -

Into a 100 mL-an *‘J bar and a reflux

-

condenser, PCL diol (283 g, 4.307 o) and HDI (05 L, 4.359 mmol) were

mixed and stirred. Nitro kept flowing through the system continuously. After
3 hours, the m %g% lw % minutes, then ZnL,

(0.309 g, 0.740 mmol) was added to prepolymer. The degassed mixture was cast into

a mold-and-diAgassed ,\~ vac g completion
or 8 hours. The mold was then
room temperature and the polymer was removed. IR (neat, em™); 3366 (NH), 2935,

2865, 1729 (C=0), 1638 (C=N), 1536, 1251, 1164, 777.

by placirgqmold in oven at lowed to cool to
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2.3.4.2 Preparation of PCL diol polyurethane-2 from the reaction between
ZnL, HDI and PCL diol

PCL diol (0.762 g, 1.437 mmol) was dissolved in 15 mL of dried CH,Cl; in
two-necked round-bottom flask with a reflux condenser, magnetic stirrer,
thermometer and addition funnel charged with HDI and dried CH;Cl,. Nitrogen was
kept flowing through the system continuously. HDI (235 pL, 1.453 mmol) was added
dropwise to the solution. The solution v

| l

lib ” rate was added, and a solution of

irred and heated at 40°C under nitrogen
atmosphere. After 3 hours, 2 drop X ‘
ZnL (0.103 g, 0.247 mmol)giSselved in, 10 #2of dried CH;Cl, was added to the
solution. The solution wa. .77,,, ‘ wher & hours to ensure the complete
reaction. The polymer was. tuse. ‘The product was dried in

vacuo. The progress of thed ,»K / /
cm™); 3366 (NH), 2935,

2 IR spectroscopy. IR (neat,
536 1251, 1164, 777.

2.3.4.3 Preparatiof { % " Wrethane-1 from the reaction

between ZuaL, HDI and PCWftrigé —

L —

e «’
Into a 100 s

1 ﬁn gnetic bar and a reflux
condenser, PCL tn'o Vs

"f‘ 5.812 mmol) were

mixed and stirred. Nltl' n was k ng throug ‘, ystem continuously. After
2 hours, the mlxture was ; g and degas nder vacuo for 15 minutes, then ZnL

(0315 g,0.75 %ﬁ% ixture was cast into
a mold and deg under vacuo for 8 hours. Allow the reaction to go to completion
g i DY RS ﬂ'ﬂ W%mcoolm
Aperature and ti ' cm -3360 (NH)

2934, 2862, 1713 (C=0), 1638 (C=N), 1536, 1460, 1259, 1050, 777.
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2.3.4.4 Preparation of PCL triol polyurethane-2 from the reaction
between ZnL, HDI and PCL triol

PCL triol (0.431 g, 1.437 mmol) was dissolved in 15 mL of dried CH:Cl; in
two-necked round-bottom flask with a reflux condenser, magnetic stirrer,
thermometer and addition funnel charged with HDI and dried CH2Cl,. Nitrogen was
kept flowing through the system continuously. HDI (235 pL, 1.453 mmol) was added

dropwise to the solution. The solution irred and heated at 40°C under nitrogen
atmosphere. After 2 hours, 2 dig S C . by i dilaurate was added, a solution of
ZaL (0.079 g, 0.189 mmok). ' 1.6% dried CH;Cl, was added to the
solution. The solution *’-_-:;1 fring ffor A1 e hours to ensure the complete
reaction. The polymer wasst afe 2 wre. The product was dried in
e2 IR spectroscopy. IR (neat,
om'); 3390-3360 (NH), % S ddis C—N) 1536, 1460, 1259,

1050, 777.

vacuo. The progress of thg

2.3.4.5 Preparatyn ‘\ séthane-1 from the reaction

Into a 100 _‘;»_‘-; C 1 1 f agnetic bar and a reflux

condenser, PP glycg lf 355 pL, 2.380 mmol) were

mixed and stirred. Nitigen was kep griiroug ; ) system continuously. After
2 hours, the mixture wp stirred and deg under vacuo for 1 hour, then ZnL
(0.546 g, 1.30 ": T 1) wa T % xture was cast into a
mold and degasged nr vacuo for 8 hours. Allow the reaction to go to completion

ISR TAY

2970, 2923, 2870, 1713 (C=0), 1635 (C=N), 1541, 1465,1251, 1100.
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2.3.4.6 Preparation of PP glycol polyurethane-2 from the reaction
between ZnL, HDI and PP glycol

PP glycol (1.437 g, 1.437 mmol) was dissolved in 15 mL of dried CH,Cl, in
two-necked round-bottom flask with a reflux condenser, magnetic stirrer,
thermometer and addition funnel charged with HDI and dried CH,Cl,. Nitrogen was
kept flowing through the system continuously. HDI (235 pL, 1.453 mmol) was added

dropwise to the solution. The solutios | i S ed and heated at 40°C under nitrogen

atmosphere. After 2 hours, 2 di0
ZnL (0.333 g, 0.798 mmol

—

{ilaurate was added, a solution of
ried CH,Cl; was added to the
solution. The solution s hours to ensure the complete
reaction. The polymer e, The product was dried in
vacuo. The progress of
cm™); 3500-3350 (NH)

1465,1251, 1100.

R spectroscopy. IR (neat,
=0), 1635 (C=N), 1541,
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