
CHAPTER II

EXPERIM ENTAL PROCEDURE

2.1 Materials

1. y-M ethacryloxypropyltrim ethoxysilane (y-MPS) is used as silane  
coupling agent in this work. It w as provided by A sia  G lass Fiber Co.,Ltd. and  
purchased from United Chemical T echnologies, Inc .,USA. It w as used as 
received.

2. Polyvinylacetate (PV Ac) is used as an example o f  a film forming 
agent. It w as provided by A sia  Glass Fiber Co.,Ltd. and w as used  as  
received.

3. P oly  ethyleneglycol (PEG) is used as an example o f  a lubricant. It 
w as purchased from United Chemical T echnologies, Inc., U SA . and w as u sed  
as recieved.
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2.2 Equipment

Fourior transform infrared spectroscopy (Bom em  M ichelson  M B ) with  
liquid cooled  mercury-cadmium telluride (M CT) detector and N 2 purge w as  
used  to study the mixture system . Typically, it w as used at the resolution  o f  
4 cm'1 with coaddition o f  100 scans. The mixture sam ples o f  y-MPS 
hydrolyzate and PEGwere cast as a thin film on KBr plates after evaporating  
the solvent. The sum o f  Lorentzian and Gaussian curve fitting m ethod w as  
applied to resolve the overlapped carbonyl bands.

Gel permeation chromatography co n sistin g  o f  a metering pump  
(W aters HPLC Pump m odel 510), one series o f  packed colum ns, and  
ultraviolet detector at 254 nm ( Waters A ssocia tes, Tumable A b so rb a n ce  
D etector m odel 484 ) w as used  to separate the polym ethacryloxypropylsilses 
quioxane oligom eric fractions and the polym eric lubricating sizing agent, 
P Styragel™  103 nm (W aters A ssociates), P Styragel™  102 nm (W aters 
A ssocia tes), and p Styragel™  50 nm (W aters A ssocia tes) colum ns were 
used. Tetrahydrofuran (HPLC grade) was used  as the mobile p hase at the  
elution rate o f  1 ml/min. The molecular w eight distribution o f  the y-M PS  
hydrolyzate fraction and PEG sizing agent w as measured relative to linear 
m onodisperse polystyrene standards (TOSOH Corporations).
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2.3 Preparation of model treating system consisting of film forming sizing  
agent

y-M PS w as hydrolyzed in distilled, deionized water which w as  
adjusted to pH 3.5 by diluted solution  o f  acetic acid. y-M PS w as allowed to  
hydrolyze at room temperature by vigorous stirring for 1 hour. After that 
PVAc solution  w as added and it was allowed to further hydrolyze in the  
presence o f  PVAc for 1 hour. Finally the so lvent w as rem oved in the  
desiccator under reduced pressure at room temperature for 2 hours. The %wt 
o f  PVAC in the system  w as varied from 0 ,1 0 ,2 0 ,5 0  to 80%wt.

2.4 Preparation of model treating system consisting of lubricating sizing  
agent

The alcoholic aqueous solution (92% ethanol) w as used as the  
solvent for this system. PEG w as d issolved  in the so lvent and stirred 
vigorously  for 30 minutes. The solution was adjusted to pH 3.0 by HC1 (aq) 
solution, fo llow ed  by the addition o f  0.5 grams y-MPS. The y-MPS w as  
hydrolyzed in this solution in the presence o f  PEG for 1 hour at room  
temperature. The amount o f  PEG was varied from 1 0 ,2 0 ,5 0  to 80 % mol.

After y-MPS was hydrolyzed for 1 hour, 8 grams o f  the solution w as  
spread on a petri dish and the solvent w as rem oved in a desiccator under 
reduced pressure at room temperature. The drying time w as varied from 1.5, 
3 .5 ,7 .5 ,2 2 .5 ,4 4 and 4 0 0 hours.
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2.5 Measurements

2.5.1 Fourior transform infrared spectroscopy (FTIR)

The v iscous sample o f  the mixture betw een  polym ethaciyloxypropyl 
silsesquioxane and the sizing agents was cast as a thin film on Kbr plate 
and w as studied at the different drying time b y  FTIR technique. Curve 
fitting method was applied to analyze the overlapped band o f  carbonyl 
stretching peaks. Since the carbonyl groups w hich  settled  at different 
environm ents will appear at different positions. The expected p ositio n s  
o f  carbonyl stretching bands were fixed manually instead o f  allowing  
the program to run automatically to get the physical curve fitting meaning.

2.5.2 Gel permeation chromatography (GPC)

Tetrahydrofuran (HPLC grade) w hich w as filtered by membrane 
filter (pore size 0.45 pm) w as used as the so lvent for d issolving the  

v iscou s sample o f  the mixture between polym ethacryloxypropylsilses 
quioxane and the sizing agents. This solution w as filtered again by u sin g  
NYPORmembrane filter (pore size 0.45 pm). The filtrate w as injected into  
the GPC.
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