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? A
[AOT] 250
AOT = 444.55
10 AOT = (0.25x10)/(1000x444.55)
= 1.1114
0 ((HD]/[AOT]) - 30 1 =18 =1
[ D] = 30x(0.25/100) = 0.075 0.075x18 = 1.35
0.1 1
( + | = 10+1.35=11.35 )
1,7%
100 1.7
11.35 (11.35x1.7)/100 = 0.19
TEOS r ((HD]/[TEOS]
TEOS = 208.33 TEOS = 0.934  /

r=4 , [TEOS] = [HD]/4 0.075/4

TEOS = (0.075/4)x(208.33/0.934) = 4.18



(Surface Area Analyzer)

(surface area)

FlowSorb Il 2300

(N2
Brunauer 1 Emmett Teller (BET)
(adsorption of gases in Itimolecular layers)
o =1 C-lop

V(Po-P) \HC \C Ro
P = ( ) ( cm
PO
\% P
vm =

( cm3 3
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(1)



vm (

rsp—Na-ChaS) W
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Sjp - ( cmag 49)
Na = (6.02X1023m0|’1)
amex= 1 Vim/ 22414cm3
0 = ( cmz, 2
= ( ) ( 9)
? (multipoint
method)
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Y —"? _ N2
B v ,dm
display 3
L P B W e
ro v(po ~ p) po V(PO -P jP 0)
Y vm ( 1)
2
0.016 I l I
P o
Slope = (0.0148-0.0008)/0.25=0.056 -l
0012 |}— Pl

e Intercept = (0.0008) /'
|

0.008 /o’
; -

0.004

0.05 0.10 0.15 0.20 P/Pr

: Micromeritics. Instruction manual FlowSorb Il 2300. 1988.
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(thermal conductivity cell)

(adsorption)
(desorption) FlowSorb II 2300 (specific

surface area) 001 2g
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HiCRUMERITICS INSTRUMENT corporation
FiowSorb 2300

BET SURFACE AREA Analysis
REPORT DATE: 2/8/00

SAMPLE |.D.: Siiica+qeiatin i.
SAMPLE WEIGHT: 0.8077 q

MOL. CROSS-SECTIONAL AREA: U.i62 nm"2
AMBIENT TEMPERATURE: 0.00 ¢

7~ gei HIO

EXPERIMENT HL DATA vOL ADSORBED X=P/Fo
(>) ivul; (cm'5/q AT 5TP)
.000 0.03 0.04 0.0490
.Ou "7
18.000 0.06 0.07 0.i765
24.000 0.07 0.09 0.2354
BET SURFACE AREA: 0.35  +/- 0.00 m"2/q
ULUHt: il.6826 *w‘ 0.1693
INItK Ltfl: 1 I +/- 271
c: 15.5i
vm 0.06 cm'3/g
LUKKC-LA1IUN LUti-r ICitNi  .9990
3.55155-0
0
0
O *
0
0
0
0 *
X ©
S 0
(i-X}V 0
0 *
é@
0-+-
— I
0 x=p/p0
9 ]

1.7% r=4

ADSORBATE:
BAROMETRIC PRESSURE:
SATURATION FRESSURE:

Y=

130

Nitrogen
760 mmHq
775 mmHq

X/h(i-X)vA

i.3S8i6

Eel OH

2.86555
!

*

o |
. o
I\)+<3c3<3<30c>oo@OOOOO@OO %

BET



MICRUMERITICS INSTRUMENT CORPORATION

Yia MV

SAMPLE |.D.: Silica-Gelatin
0.3178 ¢

SAMPLE WEIGHT:

FlowSorb 2300

BET SURFACE AREA ANALYSIS
REPORT DATE: 12/29/99

MOL. CROSS-SECTIONAL AREA: 0.162 nmrt2

AMBIENT TEMPERATURE:

0.00 c

EXPERIMENTAL DATA

>)

5.000
12.000
18.000
24.000

(voL)

0.07
0.11
0.13
0.15

BET SURFACE AREA:

SLOPE:

INTERCEPT:

C:
vm:

CORRELATION COEFFICIENT

0.65212-0
©
©
©
©
©
©
©
©

Y = eoeee ©

(1X)V

©
©
©
©
©
©
©
©

o

VOL ADSORBED
(cm 3/g AT STP)

0.22
0.35
0.41
0.47

ADSORBATE:
BAROMETRIC PRESSURE:
SATURATION PRESSURE:

x=p/Po

0.0490
0.1177
0.1765
0.2354

1.83 +/- 0.02 m'2/g

2.2540 +/- 0.0231
0.1229 +/- 0.0037

19.35
0.42 cm”3/g
0.9999

X=P/Po

0.1

4

131

Nitrogen
760 mmHg
775 nmmHg

Y=x/G(i-X)va

0.23408
0.38532
0.52401
0.65212

bet

OO

o
N
)]
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hET surface area analysis

REPORT DATE: 12/30/99

132

' y. flilftHf
SAMPLE |.D.: Siiica-Geiatin fi 3 ADSORBATE: Nitrogen
SAMPLE WEIGHT:  0.5025 q BAROMETRIC PRESSURE: 760 mmiHg
MOL. CROSS-SECTIONAL AREA: 0.162 nm"2 SATURATION PRESSURE: 775 mmHq
AMBIENT TEMPERATURE:  0.00 C
EXPERIMENTAL DATA VOL ADSORBED x=p/Po Y=x/(UL-X)va
(*) (VOL) (cinA3/g AT STP)
. 5.000 0.06 0.12 0.0490 0.43182
12.000 0.08 0.16 0.1177 0.83775
18.000 0.09 0.18 0.1765 1.19680
24, 00w 0.10 0.20 0.2354 1.54668
BET SURFACE AREA: 0.71  */- 0.00 "2/g
SLOPE: 5.9939 +/- 0.0253
INTERCEPT: 0.1363 +/- 0.0041
c . 44.99
Vim: 0.16 cm%/q
CORRELATION COEFFICIENT 1.0000
i .54668-0 * 0
0 0
0 0
0 0
0 * 0
0 0
0 0
0 0
X 0 * 0
1- 0 0
(I-MV 0 0
© 0
0 - 0
0 * 0
0
] 0
0 0
. 0 0
0-+
X=P/Po 0.25
4 - BET

7% 1 f =4



niCROr.ERITICS INSTRUMENT CORPORATION
FlowSorb 2300

BET SURFACE AREA ANALYSIS
REPORT DATE: 12/29/92

f7 HO vAXgiftTin

17 % I 0.1 r=2

133

SAMPLE |.D.: Silica-Gelatin a A ADSORBATE: Nitrogen
SAMPLE WEIGHT: 0.7883 (¢ BAROMETRIC PRESSURE: 760 mmHg
MOL. CROSS-SECTIONAL AREA: 0.162 "2 SATURATION PRESSURE: 775 mmHg
AMBIENT TEMPERATURE; 0.00 c
EXPERIMENTAL DATA VOL ADSORBED X=P/Po Y =X/ff(1-X) Vi
CO (VOL) (cm 3/g AT STP)
5.000 3.34 4.24 0.0490 0.01217
12.000 4.60 5.84 0.1177 0.02286
18.000 5.48 6.95 0.1765 0.03083
24.000 6.13 7.78 0,2354 0.03958
BET SURFACE AREA: 28.76 +/- 0.51 ("2/g
SLOPE: 0.1461 +/- 0.0027
INTERCEPT: 0.0052 +/- 0.0004
C: 28.99
vm: 6.61 cm?”/g
CORRELATION COEFFICIENT 0.9997
-+
0.03958-0 * 8
*’ 8
o 8
q 0
0 0
0 0
0 J N X=P/Po 0.25
$ 5 - BET



HICRUMERITICS INSTRUMENT TuRPukh [JUN
FiowSorb 2300

bti SURi-ALt AREA ANALibib
REPORT DATE: i/5/2000

r-10 HC\ A7/ gelatin

SAMPLE |.D.: Siiica-Geiatin 5 ADSURBATE:
sAMPIE wtiuHi: J 2b g BAROMETRIC PRESSURE:
MOL. CROSS-SECTIONAL AREA: 0.162 nm*2 SATURATION PRESSURE:

AMBIENT TEMPERATURE: 0.00 c

EXPERIMENTAL DATA vOL HUSUrtbLU X=F/Po Y=
c.) IVUL; (cm“3/'g AT 5TP).

> 5.000 0.03 0.04 0.0490
12.000 0.06 0.0S N
iS.000 0.05 0.i0 0.1765
247000 otto 0.i3
BET SURFACE AREA: 0.64 f/- o.ui m‘2/'g
SLOPE : 5.747i <®W- 0.0998
UMitkUtrl i.066S +/- 0.0160
C 6.39
vm: 0.i5 cm'3/g

CORRELATION COEFFICIENT 0.9997

2.40943-0
0
0
0
0
© *
0
©
0

= e ©
(i-X;v

’

+O0O00O0 PO

&

17% , 0.1 =10
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Nitrogen

760 mmHy
775 mnHg

X/iti i-XivA

i.3453S
1774006
2.09744

OOOOOOO@OOOOOOO&OO+

o
[NS)
o

bet



AMPLE |

.D.:

AMPLE WEIGHT:

HICRUHERITIC5 INSTRUMENT CORPORATION
FlowSorb 2300

Silica+Genlaiin 8*
1.1326 ¢
OL. CROSS-SECTIONAL AREA: 0.162 nmA2

MBIENT TEMPERATURE: 0.00 c

gel

BET SURFACE AREA ANALYSIS
REPORT DATE: 2/7/00

ADSORBATE:
BAROMETRIC PRESSURE:
SATURATION PRESSURE:

Nitrogen
760 mmHg
775 mmHg

EXPERIMENTAL DATA VOL ADSORBED! X=P/Po Y =x/ff(1-X)Vft
<> (VOoL) (cmrt3/g AT STP)

5.000 0.05 0.04 0.0490 1.16795
12.000 0.07 0.06 0.1177 2.15796
18.000 0.08 0.07 0.1765 3.03470
24.000 0.09 0.08 0.2354 3.87344
BET SURFACE AREA: 0.29 +/- 0.00 m'2/g
SLOPE: 14.5561 +/- 0.0797
INTERCEPT: 0.4530 +/- 0.0128
C: 33.13
vm: 0.07 cm?”/g
CORRELATION COEFFICIENT 1.0000

.

3.0734m0 * 0
® 0

® ©

© ©

© # ©

© 0

© ©

X 6 : 0
Y:_' """" © ©
(i-X)V © 0

0 ©
0 , o
© 0
© ©
© 0
© Q
© 0
0 X=P/Po 0.25

£ ? - BET
8 % I] 0.1 r=



I CRUTVER ITICS

SAMPLE |.D.: Siiica+Geiatin
SAMPLE WEIGHT: 0.9758 ¢
MOL. CROSS-SECTIONAL AREA:
HifaiEni itnrtKHwuKt: 0.

EXPERIMENTAL DATA

) (VOL)
»
5.000 0.03
12.000 0.05
18.000 0.06
24.000 0.07

BET SURFACE AREA:
SLOPE:

INTERCEPT:

C:

136

Instrument corporation

FiowSorb 2300

BET SURFACE AREA ANALYSIS
REPORT DATE: 2/7/00

107. qei ADSORBATE: Nitrogen

BAROMETRIC PRESSURE: 760 mmHq

0.i62 nm"2 SATURATION PRESSURE: 775 nmHg
Cc

vOL ADSORBED X=P/ro Y= X/ ({( 1-X >Vt

(cm™'S/lg AT STP)

0.29

0.03
0.05
0.06
0.07

+/-

14.1142 +/-
0.9726 +/-

13.51

CORRELATION COEFFICIENT 079998 J

+o
4.29066-0
hS
0
©
©
0
Y=zl ©
(i-X)v @? .
©
0
0
©
o
©
'O

?

0.0490 1.67709
0.1177 2.60289
0.1765 3.48609
0.2354 4.29068
0.00 ( "2/g
0.2040
0.0327
9
* 0
0
©
# 0
©
©
©
©
©
©
©
, ©
0
©
©
0
©
©
P/Po 0.25
BET
0.1 r=



NTCROMERITIC5 INSTRUMENT CORPORATION
FiowSorb 2300

BET SURFACE AREA ANALYSIS
REPORT DATE: 2/7/00

137

SAMPLE |.D.: Silica+Genlatin 12> ADSORBATE: Nitrogen
SAMPLE WEIGHT: i.i595 g BAROMETRIC PRESSURE: 760 rmiirng
MOL. CROSS-SECTIONAL ARtA: 0.i62 "2 SATURATION PRESSURE: 775 mmHg
AMBIENT TEMPERATURE: 0.00 ¢
EXPERIMENTAL DATA VOL ADSORBED X=P/Po Y =X/ff(I-X) Vi
<*> (voL) (cm 3/g AT STP)
? 5.000 0.04 0.03 0.0490 1.49461
12.000 0.06 0.05 0.1177 2.57742
18.000 0.07 0.06 0.1765 3.55060
24.000 0.08 0.07 0.2354 4.46112
BET SURFACE AREA: 0.26  +/- 0.00 M"2/q
SLOPE: 15.9795 +/- 0.1317
INTERCEPT: 0.7096 +/- 0.0211
C: 23.52
Vim: 0.06 cm”s/g
CORRELATION COEFFICIENT 0.9999
+ 1
4.46112--® * ©
0 ©
© ©
© ©
© * ©
© ©
© ©
© ©
X © * ©
S © ©
(iX)V © ®
© ©
© * ©
Q ©
® °
© ©
© ©
0-T
0 X=P/Po 0.2
9 - BET

12 % 0.1 r=4
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HICRUMERITICS INSTRUMENT CORPORATION
FiowSorb 2300

BET SURFACE AREA Analysis
REPORT BATE: 5/12/00

SAMPLE 1.D.: Siiica V-4 £ adatin beUHleH Nitrogen
SAMPLE WEIGHT: 0.7463 ¢ BAROMETRIC PRESSURE: 760 mmirig
MOL. CROSS-SECTIONAL AREA: G.i62 nm"2 SATURATION PRESSURE: 775 mmHg

AMBIENT TEMPERATURE: 0.00 c

EXPERIMENTAL BATA VOL ADSORBEB X=F/Po i=A/rt(. 1 AJVA
(>.) ivul; (cm'3/g AT STP)

5.000 0.04 0.05 0.0490 0.96457
f£2TUUO 0.06 0.05 AT 1750335
il.000 0.07 0.09 . 1/co Z727T43
24.000 0.06 0.i1 0.2354 2.57905
BET SURFACE AREA: 0.40 ~ -14- 0.00 "2/g
SLOPE: 10.3i26 f/- 0.0550
INTERCEPT : 0.4579 *[- 0.0136
C: 23.52
vVm: 0.09 cm''3/g

UUKKLLH1IUN uutr-r iLitN-1 . yyyy

2.67905-0 * 0
9@ <s>
©
® * ®
0 0
0 o

A8 * 0

[ e & ©

(i-X)v © o
b : b
© )
© ®
0 o
® ©
0 ©

: i) X=P/Po 0.25
10 BET -

AOtAb 0.1 r=4
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i1ICRONERITICS INSTRUMENT CORPORATION
FlowSorh 2300

BET SURFACE AREA ANALYSIS
REPORT DATE: 4/25/00-

SAMPLE |.D.: Silica+Gelatin 8 8 MNib/ r- fe ADSORBATE: Nitrogen
SAMPLE WEIGHT: 0.7357 ¢ BAROMETRIC PRESSURE: 760 mmHg
MOL. CROSS-SECTIONAL AREA: 0. 162 A2 SATURATION PRESSURE: 775 mmHg

AMBIENT TEMPERATURE: 0.00 c

EXPERIMENTAL DATA VOL ADSORBED X=P/Po Y =X/ff(I-X) Vi
(69 (VOL) (cm~s/g AT STP)

5.000 0.07 0.10 0.0490 0.54190

12.000 0.11 0.15 0.1177 0.89202

18.000 0.13 0.18 0.1765 1.21307

74.000 0.15 0.20 0.2354 1.50964

BET SURFACE AREA: 0.79 +/-  0.01 nrt2/g

SLOPE.. 5.2180 +/- 0.0536

INTERCEPT: 0.2844 +/- 0.0086

C: 19.35

Vim: 0.18 cm/'3/g

CORRELATION COEFFICIENT 0.9999

—_——

1.50964-0 * 0

0 0

0 0

0 0

0 0

0 0

0

* 0

0

0

Y U 1 0

0

0

0 0

0 0

0 0

0 0

0 0

0-+
0 X=P/Po 0.25
7 - BET

8 % HCI01 M 1-"=4, NH40H 30% 0.7 ml 2



MICROMERITICS INSTRUMENT corporation
FlowSorb 2300

BET SURFACE AREA ANALYSIS
REPORT DATE: 4/25/00
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SAMPLE I.D. Silica+Gelatin # 10 >-<5 ADSORBATE: Nitrogen
SAMPLE WEIGHT: 0.8045 g BAROMETRIC PRESSURE: 760 mmHy
MOL. CROSS-SECTIONAL AREA: 0.162 nmA2 SATURATION PRESSURE: 775 mmHg
AMBIENT TEMPERATURE:  0.00 c
EXPERIMENTAL DATA VOL ADSORBED X=P/Po Y=x/ff(l1-x
(*) (voL) (cm~/g AT STP)
5.000 0.05 0.06 0.0490 0.82961
12.000 0.09 0.11 0.1177 1.19220
18.000 0.11 0.14 0.1765 1.56770
24.000 0.13 0.16 0.2354 1.90478
BET SURFACE AREA: 0.69 +/-  0.02 '"2/g
SLOPE: 5.8219 +/- 0.1481
INTERCEPT: 0.5315 +/- 0.0237
C: 11.95
vm:; 0.16 cm”/g
CORRELATION COEFFICIENT 0.9994
e ____ ___ANY S +
1.90478-0 * 0
0 0
0 0
0 ' 0.
|
0 0
0 0
0 0
0 0
0 X=P/Po 0.25
12 - BET
8 % HCI0l M - =4, NH40H 30% 1.4 ml 2
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