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APPENDIX A

SUPPORT PROPERTIES DETERMINATION

Apparent Porosity

p,% = [(W-D)/V]*100
Water Absorption

A,% = [(W-D)/D]*100
Bulk Density

B ,g/cm3 = D/V

where D is dry weight, g
W is saturated weight, g
S is suspended weight, g

V is exterior volume, cm® = W-S
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Shrinkage
shrinkage , % = [(Lg-La)/Lg] * 100
where Lp is the length of specimen before sintering, cm.

La is the length of specimen after sintering, cm.

Modulus of Rupture

M, MPa = 8PLD/rn (D*-d%

where P is load at rupture, N
L is distance between supports, mm.
D is outside diameter of specimen, mm.

d is inside diameter of specimen, mm.



APPENDIX B

POLYVINYL ALCOHOL DETERMINATION ([27]

Procedure

20 ml of sample is diluted to 25 ml and then treated with 15 ml of 4 %
boric acid solution and 3 ml of iodine solution (prepared from 1.27 g of iodine
and 25 g of KI/I). The resulting solution is diluted to 50 ml and kept at 25 °C

and its absorbance measured at 690 nm.

Beer’s law applies in the concentration range of 0-20 mg of polyvinyl

alcohol/l of solution.
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APPENDIX C

SACCHARIFYING AMYLASE DETERMINATION [28]

Reagents

0.02 M Phosphate buffer, pH 6.9

45.0 ml of 0.02 M sodium dihydrogen phosphate is mixed with 55.0 ml

of 0.02 M disodium hydrogen phosphate. Store in the refrigerator.

Substrate solution

2 g of soluble starch is dissolved in 100 ml of 0.02 M phosphate buffer,

pH 6.9

Dinitrosalicylic acid reagent

1 g of 3,5-dinitrosalicylic acid is dissolved in 20 ml of 2 M sodium
hydroxide and 50 ml of distilled water, then 30 g sodium potassium
tartrate is added, and diluted to 100 ml with distilled water. Keep this solution

in the brown bottle.
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Procedure

0.5 ml of properly diluted enzyme is incubated for 3 minutes at 50 °C
with 0.5 ml of substrate solution. The enzyme reaction is interrupted by the
addition of 1 ml of DNSA reagent. The tube containing this mixture is heated
for 5 minutes in boiling water and then cooled in running tap water. After

addition of 10 ml of H,O, the absorbance of the solution is measured at 540 nm.

Note

The unit of enzyme is amount of enzyme saccharify 1 mg of glucose

within 1 minute at 50 °C, pH 6.9.
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APPENDIX D

EXPERIMENTAL DATA

Table D1 Pore Size Distribution of Support Layers

Average Pore Diameter (A) Pore Volume (cc/g)
839,279 0.0000
337,729 0.0000
187,484 0.0000
136,743 0.0019
92,287 0.0000
67,819 0.0000
53,134 0.0000
43,143 0.0000
35,240 0.0000
24,858 0.0000
16,946 0.0000
15,105 0.0013
13,047 0.0562
10,929 0.0264

9,494 0.0042
8,524 0.0065
7,508 0.0000
6,537 0.0035
5,269 0.0000
4,176 0.0004
3,242 0.0000
2,241 0.0054
1,748 0.0023
1,250 0.0078
902 0.0091
754 0.0002
652 0.0374
552 0.0000
452 0.0130
352 0.0107
251 0.0000
160 0.0000

Table D2 Membrane Thickness VS. Coating Time

Dipping Time Membrane Thickness
(sec) (micron)
10 4.50
20 8.10
30 12.14




Table D3 Properties of Membranes in Various Calcination Temperature

Calcination Temperature Avg. Pore Diameter Porosity Pore Volume
© (A) (%) (cclg)
300 37.0989 41.94 0.066379
400 48.8029 45.96 0.092650
500 57.3716 47.20 0.112047
600 69.4301 4821 0.132123
700 78.5873 46.74 0.118447
800 95.4350 46.65 0.113336
Table D4 Properties of Membranes in Various Calcination Time
Calcination Time Avg. Pore Diameter Porosity Pore Volume
(minute) (A) (%) (cc/g)
5 72.5049 48.02 0.132381
30 74.4301 48.21 0.132423
120 75.5479 46.70 0.125879
240 76.0133 45.61 0.123125

Transmembrane Pressure
(bars) “ Support Intermediate
03 1.56 0.13
0.4 2.03 0.18
0.5 ok 0.22

Table D6 Permeation Flux of Bi-Layer Membrane in Various Transmembrane Pressure

Transmembrane Pressure

v=104misec -

(bars)
03 0.016 0.014 0.010
0.4 0.022 0.018 0.013
0.5 0.028 0.023 0.016

104

Table D5 Permeation Flux of Support and Intermediate at Recirculation Velocity 1.66 m/sec in Various Transmembrane Pressure
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BIOGRAPHY

Miss Veerawan Vajanapornsan was born on August 26, 1971 in Bangkok,
Thailand. In 1990, she graduated high school level from St. Joseph
Convent. She received her Bachelor Degree in Chemical Engineering, Khon
Kaen University in May 1994. She continued her Master's Study at

Chulalongkorn University in June 1994.
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