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A P P E N D I C E S

A p p e n d i x  A  D e t e r m i n a t i o n  o f  T h e r m a l  C o n d u c t i v i t y  o f  M e t a l  O x i d e - f d l e d  

E p o x y  C o m p o s i t e

F ille r  typ e F ille r  c o n ten t
(v o l% )

T h erm al c o n d u c tiv ity  ( พ /ท ใ K )
1. 11. III. A v e r a g e

C u O
<  5 m ic r o n

0 0 .2 1 6 0 .2 1 7 0 .2 1 5 0 .2 1 6
0 .5 0 .2 1 9 0 . 2 2 1 0 .2 1 8 0 .2 1 9
1.0 0 .2 2 5 0 .2 2 4 0 . 2 2 2 0 .2 2 4

2 . 0 0 .2 3 4 0 .2 3 3 0 .2 3 5 0 .2 3 4

C u O
n a n o p a rtic le

0 0 .2 1 6 0 .2 1 7 0 .2 1 5 0 .2 1 6  .
0 .5 0 .2 2 4 0 .2 2 5 0 .2 2 3 0 .2 2 4
1.0 0 .2 2 9 0 .2 3 0 0 .2 2 8 0 .2 2 9

2 . 0 0 .2 3 9 0 .2 3 7 0 .2 4 0 .2 3 9

Z n O
<  1 m ic r o n

0 0 .2 1 6 0 .2 1 7 0 .2 1 5 0 .2 1 6
0 .5 0 .2 2 7 0 .2 2 6 0 .2 2 6 0 .2 2 6
1.0 0 .2 3 1 0 .2 3 3 0 .2 3 2 0 .2 3 2
2 . 0 0 .2 4 6 0 .2 4 5 0 .2 4 4 0 .2 4 5

Z n O
n a n o p a rtic le

0 0 .2 1 6 0 .2 1 7 0 .2 1 5 0 .2 1 6
0 .5 0 .2 3 1 0 .2 3 3 0 .2 2 7 0 .2 3 0
1.0 0 .2 3 7 0 .2 3 6 0 .2 3 3 0 .2 3 5
2 . 0 0 .2 5 1 0 .2 5 0 0 .2 4 7 0 .2 4 9
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A p p e n d i x  B  D e t e r m i n a t i o n  o f  T h e r m a l  C o n d u c t i v i t y  o f  B N - f i l l e d  E p o x y  

C o m p o s i t e

T a b l e  B 1  T h erm al c o n d u c tiv ity  at v a r io u s  f ille r  c o n ten t for 3 0  m in  at 30°c

M ix in g F ille r  c o n ten t T h erm al c o n d u c tiv ity  (พ /ท 'iK )
sp e e d  (rp m ) (v o l% ) I. 11. 111. A v e r a g e

0 0 .2 1 6 0 .2 1 7 0 .2 1 5 0 .2 1 6
9 .0 9 0 .3 5 6 0 .3 5 7 0 .3 5 2 0 .3 5 4

80
1 6 .6 7 0 .4 8 7 0 .4 8 3 0 .4 8 5 0 .4 8 5
2 3 .0 8 0 .6 5 0 0 .6 4 9 0 .6 4 5 0 .6 4 8
2 8 .5 7 0 .8 6 3 0 .8 6 2 0 .8 5 8 0 .8 6 1
3 3 .3 3 1 .0 6 4 1 .063 1 .0 6 0 1 .0 6 2
3 7 .5 0 1 .2 5 5 1 .2 5 3 1.251 1 .2 5 3

0 0 .2 1 6 0 .2 1 7 0 .2 1 5 0 .2 1 6
9 .0 9 0 .4 2 3 0 .4 2 4 0 .4 2 7 0 .4 2 5

3 0 0
1 6 .6 7 0 .6 6 8 0 .6 7 0 0 .6 7 2 0 .6 7 0
2 3 .0 8 0 .9 2 5 0 .9 2 2 0 .9 2 3 0 .9 2 3
2 8 .5 7 1 .2 5 3 1.251 1 .2 4 8 1 .2 5 0
3 3 .3 3 1 .4 9 9 1 .493 1 .4 9 6 1 .4 9 6
3 7 .5 0 1 .6 8 8 1 .6 8 6 1 .6 9 0 1 .6 8 8
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Table B2 Thermal conductivity at various mixing conditions with 28.57 vol% BN-
filled epoxy composite

T y p e  o f  
c o n d it io n

M ix in g
c o n d it io n s

T h erm al c o n d u c tiv ity  ( พ / m K )
I. 11. III. A v e r a g e

M ix in g
sp e e d
(rp m )

8 0 0 .8 6 3 0 .8 6 2 0 .8 5 8 0 .8 6 1
150 0 .9 9 8 0 .1 0 2 0 .9 9 4 0 .9 9 8
2 2 0 1 .1 4 9 1 .1 5 2 .1 .1 5 1 1 .1 5 0
3 0 0 1 .2 4 9 1 .2 5 3 1 .2 4 8 1 .2 5 0

M ix in g  t im e  
( s e c )

5 0 .2 1 6 0 .2 1 7 ' 0 .2 1 5 0 .7 7 0
15 0 .8 1 3 0 .8 1 5 .0 .8 1 7 0 .8 1 5
3 0 0 .8 6 3 0 .8 6 2 . ' 0 .8 5 8 0 .8 6 1
6 0 0 .9 7 6 0 .9 7 0 0 .9 7 3 0 .9 7 3

M ix in g
tem p era tu re

(°C )

3 0 0 .8 6 3 0 .8 6 2 0 .8 5 8 0 .8 6 1
5 0 1 .1 5 8 1 .1 6 5 1 .1 6 2 1 .1 6 2
7 0 1 .4 5 0 1 .4 4 7 1 .4 4 3 1 .4 4 7



123

Table B3 Thermal conductivity of admicellar treated BN-filled epoxy composite

T y p e  o f S u r fa c ta n tim o n o m er T h erm al c o n d u c tiv ity  (W /m K )
m o n o m e r ratio I. II. III. A v e r a g e

0 1 .4 8 4 1 .4 8 8 1 .4 8 6 1 .4 8 6
1:2 .5 2 .0 1 6 2 .0 1 5 2 .0 1 7 2 .0 1 6

P M M A
1:5 2 .3 6 6 2 .3 6 5 2 .3 6 4 2 .3 6 5

1:7 .5 2 .5 4 1 2 .5 4 2 2 .5 4 0 2 .5 4 1
1 :10 2 .6 8 3 2 .6 8 5 2 .6 8 4 2 .6 8 4

1 :1 2 .5 2 .6 7 9 2 .6 8 0 2 .6 7 8 2 .6 7 9
1:15 2 .0 9 6 2 .0 9 8 2 .1 0 0 2 .0 9 8

0 1 .4 8 8 1 .4 8 5 1 .4 8 4 1 .4 8 6  ■ ■
1 :2 .5 1 .9 5 7 1 .9 5 6 1 .9 5 8 1 .9 5 7

P S
1:5 2 .2 5 3 2 .2 5 6 2 .2 5 2 2 .2 5 4

1:7 .5 2 .4 3 3 2 .4 3 2 2 .4 3 4 2 .4 3 3  .
1 :10 2 .5 6 9 2 .5 7 0 2 .5 6 8 2 .5 6 9

1 :1 2 .5 2 .2 0 7 2 .2 1 1 2 .2 0 9 2 .2 0 9
1:15 1 .7 2 3 1 .7 2 5 1 .7 2 7 1 .7 2 5
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Table B4 Thermal conductivity of silane treated BN-filled epoxy composite

T y p e  o f  
s ila n e

C o n cen tra tio n  o f  
S ila n e  so lu t io n  

(w t% )

T h erm al c o n d u c tiv ity  (พ /ท 'iK )

I. II. III.
A v e r a g e

G P S

0 1 .4 8 4 1 .4 8 8 1 .4 8 6 1 .4 8 6
0 .0 2 5 1 .6 3 3 1 .6 3 0 1 .631 1 .631
0 .0 5 1 .7 8 6 1 .7 8 8 1 .7 8 7 1 .7 8 7

0 .0 7 5 1 .8 6 6 1 .8 6 5 1 .8 6 4 1 .8 6 4
0.1 1 .9 3 3 1 .9 3 4 1 .9 3 5 1 .9 3 4

0 .1 5 1 .9 5 3 1 .9 5 5 1 .9 5 4 1 .9 5 4

A P S

0 1 .4 8 8 1 .4 8 5 1 .4 8 4 1 .4 8 6
0 .0 2 5 1 .5 6 8 1 .5 6 6 1 .5 6 7 1 .5 6 7
0 .0 5 1 .6 6 4 1 .6 6 2 1 .663 1 .6 6 3

0 .0 7 5 1 .7 6 2 1 .7 6 3 1 .7 6 4 1 .7 6 3
0.1 1 .8 5 5 1 .8 5 6 1 .8 5 7 1 .8 5 5

0 .1 5 1 .8 8 6 1 .8 8 7 1 .8 8 5 1 .8 8 6
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Table B5 Thermal conductivity of surfactant treated BN-filled epoxy composite

T y p e  o f  
su rfa cta n t

p H

T h erm al c o n d u c tiv ity  
(W /ra K )

I. II. III. A v e r a g e

D T A B

5 .5 2 .3 5 2 .3 6 2 .3 7 2 .3 6
6 .0 2 .4 3 2 .4 2 2 .4 4 2 .4 3
7 .0 2 .5 6 2 .5 8 2 .6 0 2 .5 8
8 .0 2 .7 3 2 .7 4 2 .7 2 2 .7 3

T T A B

5 .5 2 .5 8 2 .5 7 2 .5 6 2 .5 7
6 .0 2 .6 3 2 .6 5 2 .6 4 2 .6 4
7 .0 2 .7 7 2 .8 1 2 .7 9 2 .7 9
8 .0 2 .9 4 2 .9 5 2 .9 3 2 .9 4

H T A B

5 .5 2 .7 5 2 .7 4 2 .7 6 2 .7 6
6 .0 2 .8 5 2 .8 4 2 .8 6 2 .8 4
7 .0 2 .9 7 3 .01 2 .9 8 2 .9 9
8 .0 3 .1 2 3 .1 6 3 .1 4 3 .1 4

O T A B

5 .5 3 .0 5 3 .0 6 3 .0 8 3 .0 7
6 .0 3 .1 5 3 .1 3 3 .1 4 3 .1 4
7 .0 3 .2 7 3 .2 8 3 .31 3 .2 9
8 .0 3 .4 4 3 .4 3 3 .4 0 3 .4 2
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Appendix c  Determination of Viscosity of BN-filled Epoxy Suspension 

Table Cl The viscosity of BN-filled epoxy suspension with various filler content

Filler content
(vol%)

Viscosity
(Pa.s)

0 2.10
9.09 2.70
16.67 3.70
23.08 5.65
28.57 9.50
33.33 15.32
37.50 36.50
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Table C2 The viscosity of BN-filled epoxy suspension with various mixing 
conditions

Type of 
condition

Mixing
conditions

Viscosity (Pa.s)
I. II. III. Average

Mixing
speed
(rpm)

80 9.53 9.48 9.51 9.50
150 10.08 10.00 10.03 10.04
220 10.97 10.95 10.93 10.95
300 14.02 14.38 14.00 14.00

Mixing time
(sec)

5 7.55 7.49 7.48 7.51
15 8.45 8.42 8.40 8.42
30 9.53 9.48 9.51 . ' 9.50
60 11.04 10.98 10.99 11.00

Mixing
temperature

(°C)

30 9.53 9.48 9.51 9.50
50 12.02 12.00 11.58 12.00
70 15.03 15.01 14.97 15.00



Appendix D Determination of Zeta Potential of BN Particles

pH Zeta potential 
(mV)

2 3.8
3 1.9
4 0.9
5 -1.5
6 -2.6
7 -5.2
8 -6.1
9 -6.4
10 -6.8
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Appendix E Determination of Surfactant Adsorption on BN Surface

Table El The amount of adsorbed surfactant (pmol/g BN)

Type of 
surfactant pH

The amount of adsorbed surfactant 
(pmol/g BN)

I. II. III. Average

DTAB

5.5 1.46 1.49 . ■ 1.47 1.48
6.0 1.65 1.61 1.63 1.63
7.0 1.81 1.80 1.77 1.79
8.0 1.85 1.91 1.88 1.88

TTAB

5.5 1.62 1.65 . ; 1.61 1.63
6.0 1.71 1.72 . 1.73 1.72
7.0 1.87 1.89 1.88 1.89
8.0 1.99 1.98 1.98 1.98

HTAB

5.5 1.76 1.74 1.75 1.75
6.0 1.88 1.84 1.86 1.86
7.0 2.00 1.96 1.97 1.98
8.0 2.08 2.12 2.10 2.10

OTAB

5.5 1.98 1.96 1.94 1.96
6.0 2.01 2.05 2.05 2.04
7.0 2.13 2.12 2.17 2.15
8.0 2.24 2.29 2.26 2.27
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Appendix F Determination of Mechanical Properties of BN-filled Epoxy
Composite

Table FI Determination of flexural property with various filler content

Mechanical
Property

Filler content 
(vol%)

Result
I. II. III. Average

Flexural
strength
(MPa)

0 24.8 . . 26.7 25.6 25.7
9.09 33.6 32.4 31.4 32.5
16.67 37.9 36.4 36.9 37.1
23.08 41.5 39.7 40.7 40.6
28.57 46.2 .. 42.5 44.3 44.1
33.33 47.6 44.9 45.2 46.0
37.50 49.2 46.3 47.3 47.6

Flexural
modulus
(MPa)

0 2462 2482 2455 2466
9.09 2509 2532 2520 2520
16.67 2598 2574 2585 2586
23.08 2670 2645 2660 2658
28.57 2718 2738 2752 2736
33.33 2878 2920 2888 2895
37.50 3110 3072 3063 3082
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Table F2 Determination of flexural property at various mixing speed

Mechanical
Property

Mixing speed 
(rpm)

Result
I. II. III. Average

Flexural
strength
(MPa)

80 46.2 42.5 44.3 44.1
150 42.1 44.7 43.6 43.5
220 46.5 50.7 48.6 48.6
300 49.5 51.7 53.5 51.5

Flexural
modulus
(MPa)

80 2718 2738 2752 2736
150 2879 2860 2950 2896
220 3278 3312 3334 3305
300 3575 3589 3482 3549

Table F3 Determination of flexural property at various mixing time

Mechanical Mixing time Result
Property (sec) I. II. III. Average
Flexural 5 41.8 43.9 42.6 42.8
strength 30 46.2 42.5 44.3 44.1
(MPa) 60 47.9 43.8 44.9 45.6

Flexural 5 2616 2625 2652 2631
modulus 30 2718 2738 2752 2736
(MPa) 60 2832 2812 2786 2810
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Table F4 Determination of flexural property at various mixing temperature

Mechanical Mixing temperature Result
Property (°C) 1. II. III. Average
Flexural 30 46.2 42.5 44.3 44.1
strength 50 47.6 46.4 47.8 47.2
(MPa) 70 49.8 51.4 50.1 50.6

Flexural ■ .30 2718 2738 2752 2736
modulus 50 2948 2951 2963 2956
(MPa) 70 3089 3126 3101 3105

Table F5 Determination of impact strength with various filler content

Filler content Impact strength (kj/m2)
(vol%) I. II. III. Average

0 10.8 11.6 12.4 11.8
9.09 15.6 16.4 18.4 16.9
16.67 19.9 21.4 22.9 21.8
23.08 24.5 28.7 23.7 26.4
28.57 32.2 30.5 31.3 31.6
33.33 38.6 34.9 35.2 36.4
37.50 29.2 28.6 32.3 30.1



Table F6 Determination of impact strength at various mixing speed

Mixing speed Impact strength (kj/m2)
(rpm) I. II. III. Average

80 32.2 30.5 31.3 31.6
150 34.1 35.7 38.6 36.2
220 38.5 39.7 42.6 40.1
300 41.5 44.7 43.5 43.4

Table F7 Determination of impact strength at various mixing time

Mixing time Impact strength (kJ/m2)
(sec) I. II. III. Average

5 ■ 26.8 27.9 29.6 28.6
30 30.2 29.8 32.7 31.6
60 31.9 32.6 34.9 33.2

Table F8 Determination of impact strength at various mixing temperature

Mixing temperature 
(°C)

Impact strength (kj/m2)
I. II. III. Average

30 32.2 30.5 31.3 31.6
50 31.9 32.4 34.7 33.8
70 34.8 35.8 37.9 36.3
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Table F9 Determination of flexural strength of admicellar treated BN-filled epoxy
composite

Type of Surfactant:monomer Flexural strength (MPa)
monomer ratio I. II. III. Average

0 45.63 45.22 45.45 45.58
1:2.5 48.72 48.65 48.97 48.82

PMMA 1:5 49.78 49.57 49.63 49.68
1:7.5 50.55 50.34 50.41 50.43
1:10 51.08 50.76 50.86 50.97

1:12.5 50.96 50.72 50.62 50.85
1:15 50.51 50.32 50.28 50.40

0 45.63 45.22 45.45 45.58
1:2.5 48.12 47.75 47.83 47.95

PS 1:5 48.74 48.46 48.59 48.62
1:7.5 49.22 49.01 48.92 49.14
1:10 49.76 49.47 49.53 49.65

1:12.5 49.38 49.12 49.21 49.23
1:15 47.89 47.57 47.71 47.75
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Table Flo Determination of flexural modulus of admicellar treated BN-filled epoxy
composite

Type of Surfactant:monomer Flexural modulus (GPa)
monomer ratio I. II. III. Average

0 2.75 2.63 2.98 2.86
1:2.5 3.14 3.21 3.43 3.24

PMMA 1:5 3.22 3.30 3.54 3.36
1:7.5 3.26 3.38 3.62 3.44
1:10 3.39 3.45 3.74 3.51

1:12.5 3.35 3.71 3.42 3.50
1:15 3.28 3.62 3.38 3.4

0 2.75 2.63 2.98 2.86
1:2.5 2.97 3.08 3.32 3.16

PS 1:5 3.11 3.23 3.41 3.28
1:7.5 3.32 3.24 3.55 3.35
1:10 3.29 3.36 3.64 3.40

1:12.5 3.18 3.31 3.57 3.38
1:15 3.11 3.53 3.19 3.20
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Table F ll Determination of flexural strength of silane treated BN-filled epoxy
composite

Type of 
silane

Concentration of 
Silane solution

(พt%)

Flexural strength (MPa)

I. II. III. Average

0 45.63 45.22 45.45 45.58
0.025 46.66 46.74 46.98 46.82

GPS 0.05 47.52 47.63 47.82 47.68
0.075 48.33 48.40 48.63 48.43

0.1 48.76 48.85 49.10 48.97
0 45.63 45.22 45.45 45.58

0.025 45.78 45.84 46.12 45.95
APS 0.05 46.31 46.39 46.60 46.42

0.075 47.02 47.11 47.34 47.14
0.1 47.48 47.59 47.85 47.65
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Table F l2 Determination of flexural modulus of silane treated BN-filled epoxy
composite

Type of 
silane

Concentration of 
Silane solution 

(wt%)

Flexural strength (MPa)

I. II. III. Average

0 2.75 2.63 2.98 2.86
0.025 2.76 2.98 2.85 2.90

GPS 0.05 2.87 2.94 3.04 2.97
0.075 3.01 3.28 3.11 3.15
0.1 3.19 3.46 3.25 3.30
0 2.75 2.63 2.98 2.86

0.025 2.74 2.83 2.97 2.88
APS 0.05 2.98 2.85 2.73 2.90

0.075 2.88 3.16 3.08 3.05
0.1 2.88 2.97 3.12 2.93
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Table F13 Determination of impact strength of admicellar treated BN-filled epoxy
composite

Type of Surfactant :monomer Impact strength (kJ/m2)
monomer ratio 1. 11. 111. Average

0 31.2 34.7 32.2 32.5
1:2.5 37.5 38.0 39.1 38.1

PMMA 1:5 40.1 41.2 42.8 41.5
1:7.5 45.9 44.0 42.8 44.1
1:10 45.2 46.3 48.5 46.8

1:12.5 44.9 45.6 48.4 46.0
1:15 43.1 47.0 46.2 45.5

0 31.2 34.7 32.2 32.5
1:2.5 35.6 38.7 36.8 37.2

PS 1:5 37.0 38.6 41.7 39.8
1:7.5 42.1 41.0 44.5 42.3
1:10 43.9 44.8 47.2 45.2

1:12.5 43.3 44.0 46.2 44.5
1:15 42.1 43.5 45.4 43.8
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Table F14 Determination of impact strength of silane treated BN-filled epoxy
composite

Type of 
silane

Concentration of 
Silane solution

(wt%)

Impact strength (kJ/m2)

I. II. III. Average

GPS

0 31.2 34.7 32.2 32.5
0.025 34.5 38.0 35.6 36.1
0.05 38.1 41.2 37.6 39.4

0.075 40.4 44.1 39.8 42.1
0.1 42.7 43.6 46.0 44.4

APS

0 31.2 34.7 32.2 32.5
0.025 34.3 36.8 35.1 35.2
0.05 35.9 36.4 39.2 37.3

0.075 37.5 38.9 41.2 39.7
0.1 40.9 41.6 44.0 42.8
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Table Fl 5 Determination of flexural property of HTAB treated BN-filled epoxy 
composite

Mechanical
Property

The amount of adsorbed 
surfactant 

(pmol/g BN)

Result

I. II. 111. Average
1.75 57.3 58.6 60.04 59.0

Flexural 1.86 59.5 63.0 60.2 61.9
strength 1.98 66.4 69.1 67.2 67.5
(MPa) 2.10 75.4 73.9 77.6 75.1

1.75 3.75 3.96 3.83 3.86
Flexural 1.86 4.01 3.79 3.81 3.88
modulus 1.98 3.70 3.86 4.05 3.90

(GPa) 2.10 3.84 3.90 4.01 3.92
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Table F l6 Determination of flexural property of surfactant treated BN-filled epoxy 
composite

Mechanical Chain length Result
Property (C-atom) I. II. III. Average

12 66.0 68.0 67.0 68.0
Flexural 14 69.8 70.4 73.5 71.9
strength 16 75.4 73.9 77.6 75.1
(MPa) 18 76.8 78.9 77.1 77.3

12 3.75 3.66 3.83 3.77
Flexural 14 4.01 3.72 3.81 3.83
modulus 16 3.84 3.90 4.01 3.92

(GPa) 18 3.84 3.90 4.08 3.97
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Table F l7 Determination of impact strength of HTAB treated BN-filled epoxy
composite

The amount of adsorbed 
surfactant 

(pmol/g BN)

Impact strength (kj/m2)

I. II. III. Average

1.75 47.6 51.2 48.7 49.5
1.86 49.8 48.2 51.7 50.1
1.98 50.8 49.6 52.7 51.2
2.10 50.7 51.4 53.6 52.0

Table FI 8 Determination of impact strength of surfactant treated BN-filled epoxy 
composite

Chain length Impact strength (kJ/m2)
(C-atom) I. II. III. Average

12 47.2 50.1 48.5 48.6
14 52.5 51.3 49.8 51.2 -
16 54.4 50.1 51.2 52.0
18 54.8 50.9 51.6 52.5
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Appendix G Determination of Contact Angle of Surface-treated BN particles

Table G1 Determination of contact angle of admicellar-treated and silane-treated 
BN using water droplet

Time
(ร)

Epoxy Type of BN particles
PMMA PS GPS APS Untreated

0 96.5 94.0 92.8 90.0 88.3 86.8
5 95.5 93.0 91.5 89.0 87. 86.4
10 94.7 92.2 90.6 88.2 87.2 86.2
15 94.0 91.5 89.6 87.5 86.6 85.5
20 93.4 90.9 89.1 86.9 86.1 85.1
25 92.5 90.0 88.6 86.0 85.2 84.4
30 92.2 89.7 88.2 85.7 84.6 84.0
35 91.6 89.1 87.5 85.1 84.3 83.5
40 91.1 88.6 87.1 84.6 83.9 83.2
45 90.4 87.9 86.5 83.9 83.2 82.5
50 89.6 87.1 85.8 83.1 82.5 81.8
55 89.1 86.6 85.4 82.6 82.2 81.3
60 88.6 86.1 84.5 82.1 81.5 80.7
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Table G2 Determination of contact angle of admicellar-treated and silane-treated
BN using epoxy droplet

Time
(ร)

Type of BN particles
บท treated APS GPS PS PMMA

0 93.1 84.9 79.9 76.4 70.5
5 87.5 76.8 73.8 67.5 59.9
10 82.4 72.4 69.6 63.2 54.1
15 77.4 69.8 66.4 60.1 49.7
20 73.0 67.5 64.6 57.5 45.6
25 70.7 65.6 62.2 55.4 42.1
30 69.2 64.6 61.1 54.2 40.1
35 67.2 63.3 60.4 52.3 38.3
40 65.8 61.5 58.9 50.7 36.8
45 64.2 60.4 56.8 48.6 35.6
50 63.6 59.7 55.5 47.1 34.4
55 62.3 58.6 54.7 46.5 33.5
60 61.1 57.6 53.8 46.2 32.4
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Determination of contact angle of surfactant- treated BN using water

Type of BN particles
OTAB HTAB TTAB DTAB Untreated
96.5 94.0 91.0 89.0 86.6
95.5 93.0 90.0 88.0 86.4
94.7 92.2 89.2 87.2 86.2
94.0 91.5 88.5 86.5 85.5
93.4 90.9 87.9 85.9 85.3
92.5 90.0 87.0 85.0 84.7.
92.2 89.7 86.7 84.7 84.0
91.6 89.1 86.1 84.1 83.5
91.1 88.6 85.6 83.8 83.2'
90.4 87.9 84.9 83.4 82.5
89.6 87.1 84.1 82.9 81.8
89.1 86.6 83.6 82.2 81.3
88.6 86.1 83.1 81.4 80.7
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Appendix H Determination of the Occupied Surface Area of Surfactant-treated 
BN particles

Table HI Determination of the occupied surface area of surfactant treated-BN with 
various the amount of surfactant adsorption at pH 5.5

Experimental
data

DTAB TTAB HTAB OTAB

The amount of 
surfactant 
adsorption 

(pmol/g BN)

1.48 1.63 1.79 1.88

The occupied 
surface area 

(m2/g)

2.69 2.93 3.00 3.09

Table H2 Determination of the occupied surface area of surfactant treated-BN with 
various the amount of surfactant adsorption at pH 6.0

Experimental
data

DTAB TTAB HTAB OTAB

The amount of 
surfactant 
adsorption 

(pmol/g BN)

1.63 1.72 1.89 1.98

The occupied 
surface area 

(m2/g)

3.70 3.93 4.03 4.17
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Table H3 Determination of the occupied surface area of surfactant treated-BN with 
various the amount of surfactant adsorption at pH 7.0

Experimental
data

DTAB TTAB HTAB OTAB

The amount of 
surfactant 
adsorption 

(pmol/g BN)

1.75 1.86 1.98 2.10

The occupied 
surface area 

(m2/g)

4.77 4.98 5.21 5.44

Table H4 Determination of the occupied surface area of surfactant treated-BN with 
various the amount of surfactant adsorption at pH 8.0

Experimental
data

DTAB TTAB HTAB OTAB

The amount of 
surfactant 
adsorption

(pmol/g BN)

1.96 2.04 2.15 2.27

The occupied 
surface area 

(m2/g)

5.28 5.52 5.77 5.87
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