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APPENDIX A

1. Chromatogram of standard mixed gas.

e Reference standard 10.09 + 0.010% N, in He
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Reference standard 10.10+ 0.010% CHy in Ar
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Reference standard 49.70+0.05% H, in N,




e Reference standard 10.03+0.06% CO in N,
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Reference standare 9.955+0.010% CO, in N,

“UPNALYSIS RARAMETER ZFILE 0

FIDTH 5 SLOPE 47
DRIFT ] MIN.AREA 5000 °
T.DEL @ STOP.TH 3.5 N
ATTEN 5 SPEED 2 v
METHODS 61 FORNATS 1 O
SPL.HT . 160 IS.HT 1 ol
g
TIME PROGRAM FILE @ = i
00
©.81  PRINT LEVEL,DATE$,TINES, “GC-03"; Iz
. |l w X
1A¥EE 9,955 +/- 8.010 % CO2 in N2 MKB227 EXP.G1/11/10 ¥kkks 1=0 .
03,82 08s01/15 12:56:38 GC-03 i oy
(v :
CHROMATOGRAM 1 MEMORIZED
PEND TINE AREA MK 1DND CONC NAME
1 0.669 641324 88.6317
z 1.816 82259/ 11.3683
______________________ "
TOTAL 723583 160 ©
4 fi4.4 0801715 19:08:238 RC-83 el =
= : ra—-xT
CHROMATOGRAM & MEMORIZED
PENO TINE AREA MK IDNO CONC NAME N
1 0.668 642346 58.6252 2
2 1.815 52561, 11,3645 8
______________________ c‘
TOTAL 724707 166 -
2. 82 f 81043128 .
4822 58/91/11?014 18:G4 GL-03 o, B
— TRy
CHROMATOGRAH 3 MEMORIZED =
FKND TINE AREA MK TDNO CONC NAME S
&
1 0.668 641713 88.6356
2 1.814 82277, 11.3643 v R
TOTAL 723998 106 l l |
3 3 o) a:08:3 C-GF &)
~E£1'4 08/91/& o 18:08: 38 lc g U.&g? %
— (T ! i3 g
CHROMATOGRAH 4  MEMORIZED . ;a_ g
FENG TINE AREA MK 1DNO CONC NANME o b b B N
o3 diclo & |% €
Ofnle lo i |2
1 0.669 641615 28,6394 O |aie'die
2 1.514 gez4l 11.3616 : !
TOTHL 723856 166 :
(29,6 68/01/}56‘3 18:12:38 6C-0 b, geu
r i i
CHROMATOGRAN S  MEMORIZED sixl i g
FENO TIHE ARER MK IDNO CONC NavE S
L t
i 0,668 542334 38.6 § %
2 1.813 82367 11.3657 2 9
......................... 2 g &%
TOTAL 724702 1en N e 3 Bne 5
TIENTIFICATION FILE @

MOGES |

WINDOW S
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¢ Standard mixed gas (59.8% H3, 10.0% N,, 10.1% CO, 10.1% CHy, 9.5% CO,)




88

Standard mixed gas (59.8% Hy, 10.0% N, 10.1% CO, 10.1% CHa4, 9.5% CO,)
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2. Chromatogram of best condition at 1%, 2™, 37 4% adsorption cycle.
e Reference standard 200.2£1.0 ppm CO, 200.0£1.0 ppm CHy, 200.1£1.0 ppm

CO; in N2
i - 0803192
Statistic RepoOTr¢t

sequence table: C:\HPCHEM\1\DATA\090319_2.5s
pata directory path: C:\HPCHEM\1\DATA\1010325
Operator: seksan
mMethod file name: C: \HPCHEM\ 1\METHODS\ACC-ME~1\ACC~-ME~2 .M
R;n Location I;j Inj. Date/Time File Name sample Name

4835 1 o e o e [ oo = i s o oy e g o o | i i = ey
1 19/3/2008 10:31:15 AM 08031920.D0 ALVYG44
2 19/3/2008 10:39:55 AM 08031921.D0 ALVY644
3 19/3/2008 10:48:35 AM 08031922.D ALVY644
4 19/3/2008 10:57:15 AM 08031923.D ALVY644
vial g

4 2 19/3/2008 11:05:56 AM 08031924.D ALVY644
Via

19/3/2008 11:14:38 AM 08031925.D ALVY644

Compound: cCarbon Monoxide (Signal: FID2 B, )

Run rcak area
# i [pAa*s]
1 3028.98657
2 3019.94775
3 3025.14648
4 3026.46021
5 3023.67651
3] 3022.66846
Mean: 3024.48100
5D 3.13506
RSD : 0.10366
95% CI: 3.29005

cCompound: Methane (Signal: FID2 B, )
Run Peak area
# % [pA*s]

1 2962.26831

2 2970.05029

3 2973.38647

4 2975.57593

5 2974.85132

6 2974.67041
Mean: 2971.80046
S.D. s 5.06436
RSD : 0.17041
95% CI: 5.31472
compound: carbon Dioxide (Signal: FID2 B, )
Run Peak area
# | [pAa*s]

1 2976.14307

2 2984.67700

3 2988.66309

4 2991.15161

S 2990.35596
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e Reference standard 1.6+0.1 ppm CO, 1.740.1 ppm CHy, 1.640.1 ppm CO; in
N2

0810100
sstatistic Report
Sequence table: C:\HPCHEM\1\DATA\081010_0.5
pata directory path: C:\HPCHEM\1\DATA\1009261
Operator: seksan

Method file name: C:\HPCHEM\ 1\METHODS\ACC-ME~I\ACC-ME~2 .M

R:n Location I;j Inj. Date/Time File Name Sample Name
wecfmradordn e T iss s St J=esacozaas (mmepdacan =

1vial l 1 10/10/2008 8:34:41 AM 08101000.D ALWA7148

2 vial 1 2 10/10/2008 8:43:21 AM 08101001.D ALWA7148

3 vial 1 3 10/10/2008 8:52:02 AM 08101002.0 ALWA7148

4 vial 1 4 10/10/2008 9:00:43 AM 08101003.0 ALWA7148

5 vial 1 5 10/10/2008 9:09:24 AM 08101004.0 ALWA7148

6 vial 1 6 10/10/2008 9:18:06 AM 08101005.D0 ALWA7148

compound: Carbon Monoxide (Signal: FID2 B, )

Run Peak area

| [pa*s

1 16.62586

2 15.67266

3 15.98224

4 15.61271

5 15.58857

6 25.61274
Mean: 17.51580
5.D.: 3.98591
RSD : 22.75609
95% CI: 4.18296

compound: Methane (Signal: FID2 B, )

Run peak area
# l [pA*s]

1 16.84346

2 16.83319

3 16.84682

4 16.91287

5 16.88065

6 16.87641
Mean: 16.86557
S.D.: 0.02990
RSD : 0.17731
95% CI: 0.03138

compound: Carbon Dioxide (Signal: FID2 B, )

Run Peak area
# [pA*s]

1 17.63055
2 16.79604
3 16.55412
4 16.45318
5 16.43300
page 1



e Reference standard 1.992+/-0.003% N, in Ar

e H, UHP
AYALYSIS PARANETER FILE ©
Nipw s sLOPE 360
DRIFT 3 nI1N.ARER S86C
T.DBL a STOP.TH 12
RTTEN 4 SPEED 2
HETHODS 61 FORNMATS L
SPL.UT 108 1S.MT 1

TIME PROGRAM FILE B

g.81 PRINT LEVEL,DATES, TINE$, "GC-G2";

¥4% 1.998+,-0.083% N2 IN AR KKK
73 06-02/16 3:35: 99

CARONATOGRAM 6 MEMORIZED

PRHO TIME ARER MK LDNO cone NanE
1 4,38 18156 LB
TOTAL 18156 106
84.6 BE BB 1E 19511181 GC-82
! 1.45
: 4.37%8 :
CARONATOGRAN 7 HMEWORIZED
P<HO TINE BREA  NME  1DHO CONC NanE
1 4,325 18249 188
TOTHL 18249 188
83,8 AR,08/16 19617135 GL-82
1.447
4,342
CHROMATOGRAN & MHEMORIZED
PAND TINE AREA HK  IDNO CONC HAME
L 4.342 19202 160
TGTAL tazez 166
84.6 G8/B2/16 15:24239 Ge-ae
L4444
i=—— 4.333
CHROMATOGRAN 9  MEMORIZED
PIND TINE AREA MK I1DHO cone MAME
1 4,333 18186 168
TOTAL 18186 108
“e% HZ UHP ¥¥x%
(L@ Be/BE 16 28106157 5C-8g

%,_,, = 1,694

CHAROHATOGRAN 10 MEMORIZED

PEKHD TIME AREA MK  IDHO Cone NaAE
i 1.694 9312641 190
TaTaL 9318641 tog
g 101.4 agE/spE 16 28:13:957 GL-02

1 1.633
(,,_

CHROMATOGRANM 11 HMEMORIZED
PEKND TINE © ARER MN¥ 1DNOD cCant NAME

i 1.69%3 9883577 108

TOTRL 9283577 10g



e Chromatogram of output gas by best condition at 1** adsorption cycle.

- Carbon monoxide, methane , carbon dioxide

0802160
Statistic Report
Sequence table: C: \HPCHEM\080216_0.5
Data directory path: C:\HPCHEM\1\DATA\SANGSOM
Operator: Sangsom
Method file name:  C:\HPCHEM\1\METHODS\ACC-ME~1\ACC-ME~2 .M
R;n Location I;j Inj. Date/Time File Name Sample Name

B | ] - i | o e | o o o -

1vial 1 1 16/2/2008 6:29:02 PM 08021600.D BETA 1ST
2vial 1 2 16/2/2008 6:37:44 pM 08021601.D BETA 1ST

Compound: Carbon Monoxide (Signal: FID2 B, )

Run Peak area
# [pA*s]
1 279860.18750
2 279629.06250
Mean: 279744.62500
$.D.: 163.43005
RSD : 0.05842
95% CI: 1468.36068 *

Compound: Methane (Signal: FID2 8, )

Run peak area
# | [pA*s]
1 4336.78955
2 4334.28174
Meahif“’iiJ,z 433553564 i e
S0at 9
RSD : 0.04090
95% CI: 15.93239

Statistic results for compound Carbon Dioxide not available.
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- Hydrogen and nitrogen

RIALYSIS PARAMETER FILE 6

KIDTH & SLOPE  aoe
DRIFT " ' 8 MIN.AREA 5000
w.DBL 8 STOP.TH {2
RTTEN 4 SPEED 2
ALTHODS 6 i FORMATS H
LT 100 ISJHT

TIHE PROGRAM FILE @

.81  PRINT LEVEL,DATES$) TINES, "GC-92")

fjﬁ 88/82/16 17457453 Gl-g2 A
4,385

CAROMATOGRAN 1 MEMORIZED
PN TINE AREA MK IDNO  Conc HANE

TOTAL 9856948 156
1822 Baseeste 18:18: 53 G-2

] : : = L
ﬁé;;=-- 4,307 S

CAROMATOGRAN 2 NEMORIZED

PEHD TINE AREA MK 1DND CONE NANE
1 1.717 9617927 99.511
2 4,387 44316 G.489

TOTAL ELLYEER Hhn



e Cromatogram of output gas by best condition at 2™ adsorption cycle.

Carbon monoxide, methane and carbon dioxide

Sequence table: C:\HPCHEM\1\DATA\081015_1.S
pata directory path: C:\HPCHEM\1\DATA\SANGSOM
Operator: sangsom

Method file name: C:\HPCHEM\ 1\METHODS\ACC-ME~1\ACC-ME~2 .M

Run Location Izj Inj. Date/Time File Name Sample Name

o | o e | o e | e o 2 - | O e | e

|
1vial 1 1 15/10/2008 7:51:07 AM 08101510.D HEAT 2
2 vial 1 2 15/10/2008 7:59:49 AM 08101511.D0 HEAT 2

Compound: Carbon Monoxide (Signal: FID2 B, )

Run peak ared
# I [pa*s]
1 369251.12500
2 368955.12500
Mean: 369103.12500
R 209.30361
RSD : 0.05671
95% CI: 1880,51817
Compound: Methane (Signal: FID2 B, )

Run Peak area
# [pA*s]
1 4697.45215
2 4694.64307
Mean: 4696.04761
S.D.: . 1.98632
RSD : 0.04230
95% CI: 17.84638
compound: Carbon Dioxide (Signal: FID2 B, )
Run Peak area
# ' [pA*s]
1 2.60465
2 2.75388
Mean: 2.67927
S.D.: 0.10552
RSD : 3.93855

95% CI: 0.94810

94
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- Hydrogen and nitrogen

44RLYSIS PARAMETER FILE 8
ATDTH SLOPE 308
DRIFT HIN.AREA 5008
T.05L : L sTOPTH 125
ATTEN. 44 o S REEE)
HETHDRS. " WL ic e PphaTe |
SR el o ge

L B won T o

TIME PROGRAH FILE 8

8.01  PRINT LEVEL,DATES$) TINES, "GC-B2")

AT 2 401

SR a4+ S T
e T

CAROMATOGRAN | HEMORIZED
o TIKE  AREA KK IDNO  CONC KAKE

3848325 39,1768
2194¢ B, 3556

) R e
L
o -
G oAD wn
£ ™I~
i g o

10, {8230 §,2636
TOTHL J886503 140
(46,4 ggs18s18 f9:03: 22 L{-B2 { B3¢

3. 369

16,641

CAROMATOGRAM 2 MEMORIZED
PENG TINnE ARER MK 1DKO COKC HRHE

316041 10511 8.,2799

-

TOML . RGOS st Ny



e Chromatogram of output gas by best condition at 3™ adsorption cycle.

Carbon monoxide, methane and carbon dioxide

0810230
Statistit Report

sequence table: C:\HPCHEM\1\DATA\081023.0.5
Data directory path: C:\HPCHEM\1\DATA\SANGSOM
Operator: Sangsom
Method file name:  C:\HPCHEM\1\METHODS\ACC-ME~I\ACC-ME~2 M
R;n Location Igj Inj. Date/Time File Name Sample Name
v | i [ T Do R

1viall 1 23/10/2008 12:09:21 pM  08102300.D HEAT3

2 vial 1 2 23/10/2008 12:18:02 pM  08102301.D HEAT3

Compound: Carbon Monoxide (Signal: FIDZ2 8, )

Run Peak area
# [pA*s]
1 330418.81250
2 330107.96875
Mean: 330263.39062
S.D.: 219.79972
RSD @ 0.06655
95% CI: 1974.82202
compound: Methane (Signal: FID2 B, )

Run peak area
# I [pA*s]

1 3998.82910

2 3994.14673
Mean: 3996.48792
5.8 3.31094
RSO : 0.08285
95% CI: 29.74759

statistic results for compound Carbon Dioxide not available.
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- Hydrogen and nitrogen

97

AiALYSIS PARAMETER FILE &
WIBTH 5 SLOPE 388
BRIFT ] HIN, #RER 5060
T.BEL 8 STOP. TN 12.5
ATTEN 4 SPEER . 2
MITHODS 61 FORMATS i
SPL.HT 180 18.ur 1
TIME PROGRAK FILE @
3.81  PRINT LEVEL/DATES TINES, "GC-02"F
AN CHERT 3 ek
(34,2 ea/zsfes 11:88:59 Gi-2
% 3.944
2,947
CHROMATOGRAN | MEMCRIZED
FLHO TINE GRIA&  HK  1DHC CORE NRBE
{ 1.565  3B4BEYS 99,2939
2 3.946 19475 B.5024
3 2,987 7893 9.2036
TOTAL 3878062 198
193 68716-23 11:43:59 5C-02
4348
2,472
CinOﬂhTGuRﬂ%www 125 —— ;
KN : QQQ%% 1DH0 CONC HARE
1 1.562 3860871 EEEE I
¢ 3.339 19481 a 561
3 3.372 2681 2878
ToTAL 38684ae 188
(37.8 98-18/23 11126159 6C-82
3,94
9.578
CHROMATOGRAM 3 MEMORIZED
PEND TINE . . ARER MK IDND Cone NAHE
1 [.565 3851357 99,3325
2 3.94 19666 8.5873
3 9.97¢ 7382 8.1983
ToTaL 3878445 186

ro



e Chromatogram of output gas by best condition at 4™ adsorption cycle.

Carbon monoxide, methane and carbon dioxide

0810250
Statistic Report
Sequence table: C: \HPCHEM\1\DATA\081025_0.5
Data directory path: C:\HPCHEM\1\DATA\SANGSOM
Operator: Sangsom

Method file name:  C:\HPCHEM\1\METHODS\ACC-ME~1\ACC-ME~2 .M

Run Location Inj Inj. Date/Time File Name Sample Name
# #

o | o o o o v o | o o | et o | | o -

1vial 1 1 26/10/2008 11:23:49 A 08102500.D HEAT 4
2 vial 1 2 26/10/2008 11:32:31 AM  08102501.D HEAT 4

Compound: Carbon Monoxide (Signal: FID2 B, )

Run Peak area
# [pa*s]
1 310594.28125
2 310156.71875
Mean: 310375.50000
S.D.: 309.40341
RSD : 0.09969
95% CI: 2779.87915

Compound: Methane (Signal: FID2 B, )

Run Peak area
# I [pA*s]
1 3930.42139
2 3928.19312
Mean: 3929.30725
S.B.’ 1.57563
RSD : 0.04010
95% CI: 14.15644

Statistic results for compound Carbon Dioxide not available.
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Hydrogen and nitrogen

RARLYSIC FARAMETER. FILE 8

WIGTH 5
BELFT 2
T.D0BL 9
BTTEN 4
HETHODS B4
SFLOHT 821

YINE PROGRAM FILE D

ELOPE Z60
HIN, ARER 5BCO
STOP.TH 2.5

SPEED &
FORMAT $ 1
I8.UT 1

§.84 PRINT LEVEL,BRYES, TINES, "GC-02%;

$4¥ HEAT 4 k&
88/18/26

lf8.4 i1:066B: 3% GL-ag
— i.34%
'f 2,889
CARONATOGRAN 1 MEMDRIZED
Bnp TINE GREA MK IDNO CoNe NANE
1 1.545 2767879 95,2937
2 3,893 19199 8.506
3 3,889 7598 8.2003
10TaL . JEIIBTE 1]
lﬁf.s R YT 11:13137 GC-@e
} - 1, =45
3.896

#0844

CHRONATOGRAA 2 NEMORISED

NG TIWE ARER MK
1 1.54% 3796189
g 3.896 18957
3 9.844 giee
FOTAL 3823261

1DHG COGNC Hang

99,2962
@.455¢%
B.2139

.............

99



APPENDIX B

1. N adsorption / desorption isotherm of zeolite 13X

[Adsorption / desorption isotherm]

File Name 13X(1).DAT
Date of 17/4/2009
measurement
Time of 7:14:11
measurement
COMMENT1 13X(1)
COMMENT2
COMMENT3
COMMENT4
Serial number 154
Version
Sample weight 3.99E- [g] Saturated vapor 10098 [kPa]
02 pressure
I ;
Standard volume 9.043 [em’] Adsprptnon Cross 0162 [nm’]
section area
Dead volume 12.98 [em’ g File name of
1 walladsorption
Equilibrium time 100 [sec] Wall adsorption
correction value 1
Adsorptive N2 Wall adsorption
correction value 2
Apparatus 0 [C] Number of 44
temperature adsorption data
Adsorption 17 [K] Number of 26
temperature desorption data
No | pi/kPa pe /kPa pe2 /kPa | p,/kPa | plp, V/em*(STP) g
ADS
1 0 | 0.0040601 0 101.26 | 0.000040096 12.914
2 0 | 0.0040601 0 101.28 | 0.000040088 23.784
3 0] 0.0081201 0 101.28 | 0.000080175 34.584
4 0 0.01218 0 101.28 | 0.00012026 45.351
5 0 0.0203 0 101.27 | 0.00020045 56.124
6 0 0.0203 0 101.25 | 0.00020049 66.816
7 0 0.02842 0 101.23 | 0.00028075 77.485
8 0] 0.036541 0 101.22 | 0.00036101 88.044
9 0 0.1015 0 101.22 0.0010028 98.119
10 0 0.3289 0 101.19 0.0032499 107.03

100



1 0 0.8161 0 10121 | 0.0080631 113.65
i2 0 1.4007 0 101.22 0.013838 117.72
13 0 21112 0 101.21 0.02086 120.84
14 0 3.9829 0 101.17 | 0.039368 125.89
15 0 5.6922 0 101.21 0.056241 128.89
16 0 73162 0 101.17 | 0.072316 131.15
17 0 8.5627 0 101.16 | 0.084645 132.66
18 0 10.844 0 101.19 0.1072 135
19 0 13.39 0 101.14 0.1324 137.26
20 0 14.75 0 101.12 0.1459 138.31
21 0 16.236 0 101.15 0.1605 139.49
22 0 18.201 0 1012 0.1799 140.87
23 0 22.428 0 101.2 0.2216 143.73
24 0 25.57 0 101.17 0.2527 145.72
25 0 30.491 0 101.18 0.3014 148.69
26 0 35.558 0 101.13 03516 15151
27 0 40.629 0 101.19 0.4015 154.36
28 0 45.647 0 101.16 0.4512 157.33
29 0 50.674 0 101.22 0.5006 160.43
30 0 55.745 0 101.16 0.5511 163.74
31 0 60.747 0 101.15 0.6006 167.18
32 0 65.753 0 101.1 0.6504 170.85
33 0 71.019 0 101.12 0.7023 174.94
34 0 75.777 0 101.07 0.7497 179.05
35 0 81.055 0 101.06 0.802 184.39
36 0 85.809 0 101.01 0.8495 190.73
37 0 89.882 0 100.98 0.8901 199.17
38 0 90.925 0 101.02 0.9001 202.25 |
39 0| 95627 0| 10091 0.9476 226.89 |
40 0 96.264 0 100.97 0.9534 232.78
41 0 97.847 0 100.94 0.9694 254.96
42 0 98.887 0 100.85 0.9805 284.49
43 0|  99.402 0 100.8 0.9861 3103
44 0 99.715 0 100.78 0.9894 332.63

DES

1 0 98.574 0 100.73 0.9786 303.99
2 0 97.912 0 100.76 0.9717 281.64
3 0 97.372 0 100.75 0.9665 269.02
4 0 96.016 0 100.73 0.9532 246.42
5 0 95.383 0 100.75 0.9467 240.11
6 0 91.636 0 100.75 0.9095 211.36

101
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7 0 90.21 0 100.73 0.8956 205.39
8 0 86.934 0 100.71 0.8632 195.3
9 0 85.545 0 100.68 0.8497 192.31
10 0 81.108 0 100.72 0.8053 185.68
11 0 80.409 0 100.72 0.7983 184.8
12 0 75314 0 100.67 0.7481 179.96
13 0 70.511 0 100.7 0.7002 176.4
14 0 65.448 0 100.68 0.6501 173
15 0 60.288 0 100.66 0.5989 170.25
16 0 55.184 0 100.68 0.5481 167.88
17 0 50.162 0 100.7 0.4981 165.56
18 0 45.688 0 100.69 0.4537 159.47
19 0 45.237 0 100.7 0.4492 158.59
20 0 40.097 0 100.73 0.3981 153.55
21 0 35.172 0 100.76 0.3491 150.67
22 0 30.113 0 100.76 0.2989 147.8 ‘—
23 0 25.067 0 100.75 0.2488 144.93
24 0 20.04 0 100.75 0.1989 141.82
25 0 15.022 0 100.76 0.1491 l38.4i .
26 0 10.045 0 100.76 0.099692 134.2
[BET plot]
File Name Zip_bag(1).DAT
Ezt:sSrfement s -
measurement | 71411
COMMENT] 13X(1) )
COMMENT2 |
COMMENT3
COMMENTH4
Serial number 154
Version
Sample weight 3'99(')52' le] Sa‘“'a‘;‘:evszz‘r’; 100.98 [kPa]
Standard volume 9.043 [cm’] Adso;gzit?gncgfzz 0.162 [nm’]
Dead volume 1298 [em’ g w;:Ljig:?;fis:
Equilibrium time 100 [sec] co}tl:::iz‘:lssgﬁ):??
| Apowivii, o o




teﬁiz?;?:rlz =l adsorjgl:inc::edra?: g4
i f
t?r:;(;zt:.lorz { 1N desor:lpl:ir(r)lrl:edract)a = -

Stgrting i

point

pai 17

Slore 0.0081965

Intercept -l 1(1)3(;

Correlattion 1

coefficient

Vi 121.96 g{;‘](STP )

a5 BET 530.84 | [m®g"]

C 2948.2

’(IEZ]:%?;;;)OIume 0.5142 | [em’ g']

dAi‘;:zlt%:rp"“’ 3.8746 | [nm]

No plpo PVa(pop)
1 0.000040096 0.000003105
2 0.000040088 1.6856E-06
3 0.000080175 2.3184E-06
4 0.00012026 2.6521E-06
5 0.00020045 3.5723E-06
6 0.00020049 3.0013E-06
7 0.00028075 3.6243E-06
8 0.00036101 4.1018E-06
9 0.0010028 0.00001023
10 0.0032499 0.000030464
11 0.0080631 0.000071524
12 0.013838 0.0001192
13 0.02086 0.0001763
14 0.039368 0.00032554
15 0.056241 0.00046236
16 0.072316 0.00059438
17 0.084645 0.00069706
18 0.1072 0.00088909
19 0.1324 0.0011117
20 0.1459 0.0012347
21 0.1605 0.0013707
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22 0.1799 0.0015567
23 0.2216 0.0019809
24 0.2527 0.0023211
25 0.3014 0.0029009
26 0.3516 0.0035791
27 0.4015 0.0043462
28 0.4512 0.0052264

2. N, adsorption / desorption isotherm of beta zeolite

[Adsorption / desorption isotherm]
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File Name Beta zeolite(1).DAT
Dare of 17/4/2009
measurement
[rine of 4:50:34
measurement
COMMENT1 Beta zeolite(1)
COMMENT?2
COMMENT3
COMMENT4
Serial number 154
Version
: 3.58E- Saturated vapor
Sample weight 02 [g] pressure 101.08 [kPa]
Standard volume 9.043 [cm’] Adsorptlgn =™ [nm?)
section area
T :
Dead volume 12.005 Ecm g Fils i of
] walladsorption
Equilibrium time 100 [sec] Wall.adsorptlon
correction value 1
. Wall adsorption
Adspplivs . correction value 2
Apparatus Number of
temperature U 16 adsorption data e
Adsorption Number of
temperature 7 4 desorption data =4
y
No pi /kPa pe /kPa pe2 /kPa po /kPa P/po é/_,,l/cm Bk
ADS
1 0 0.01626 0 101.27 0.00016056 13.505
2 0 0.01626 0 101.27 0.00016056 24.909
3 0 0.01626 0 101.25 0.00016059 36.384
4 0 0.02439 0 101.29 0.00024079 47.754




5 0 0.01626 0 10127 | 0.00016056 59.2
6 0| 0.020325 0 10125 |  0.00020074 70.592
7 0| 0012195 0 10123 | 0.00012047 82.022
8 0 0.01626 0 10125 | 0.00016059 93.398
9 0| 0.020325 0 10121 | 0.00020082 104.75

10 0| 0.028455 0 10121 | 0.00028115 116.17
11 0| 0.020325 0 10121 | 0.00020082 127.48
12 0| 0.028455 0 10121 | 0.00028115 138.68
13 0 0.126 0 101.19 0.0012454 1492
14 0 0.7154 0 101.2 0.0070697 156.65
15 0 2.1626 0 101.19 0.021372 160.24
16 0 3.9797 0 101.21 0.039321 162.04
17 0 5.6667 0 101.19 0.056001 163.06
18 0 7252 0 101.12 0.071717 163.77
19 0 8.7927 0 101.2 0.086884 164.33
20 0 10.829 0 101.16 0.107 164.9
21 0 13.35 0 101.2 0.1319 165.55
22 0 14.923 0 101.12 0.1476 165.92
23 0 16.439 0 101.19 0.1625 166.24
24 0 18.459 0 101.19 0.1824 166.63
25 0 22.439 0 101.19 0.2218 167.31
26 0 25.52 0 101.2 0.2522 167.85
27 0 30.5 0 101.13 0.3016 168.64
28 0 35.541 0 101.17 0.3513 169.4
29 0 40.589 0 101.19 0.4011 170.18
30 0 45.667 0 101.19 0.4513 170.95
31 0 50.715 0 101.17 0.5013 171.73 |
32 0 55.744 0 101.19 0.5509 172.59
33 0 60.784 0 101.15 0.6009 173.52
34 0 65.788 0 101.16 0.6503 174.58
35 0 70.805 0 10121 0.6996 175.82
36 0 76.215 0 101.15 0.7535 177.62
37 0 81.207 0 1012 0.8024 179.75
38 0 86.097 0 101.18 0.8509 183.03
39 0 91.199 0 101.19 0.9013 188.81
40 0 96.374 0 101.03 0.9539 203.33
41 0 98.414 0 101.09 0.9735 215.96
42 0 100.12 0 101.02 0.9911 239.83

DES
1 0 97.549 0 101 0.9658 219.37
2 95.248 0 100.96 0.9434 208.26
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3 0 90.443 0 100.93 0.8961 194.19
4 0 86.207 0 100.96 0.8539 188.27
5 0 85.634 0 100.96 0.8482 187.65
6 0 80.756 0 100.96 0.7999 184.2
7 0 75.54 0 100.9 0.7487 181.61
8 0 70.37 0 100.85 0.6978 179.8
9 0 65.614 0 100.83 0.6507 178.5
10 0 60.528 0 100.81 0.6004 177.3
11 0 55.435 0 100.83 0.5498 176.29
12 0 50.394 0 100.79 0.5 174.19
13 0 45211 0 100.81 0.4485 171.58
14 0 40.301 0 100.8 0.3998 170.58
15 0 35.205 0 100.8 0.3494 169.69
16 0 30.146 0 100.79 0.2991 168.94
17 0 25.102 0 100.78 0.2491 168.18
18 0 20.073 0 100.75 0.1992 167.37
19 0 15.053 0 100.75 0.1494 166.42
20 0 10.077 0 100.69 0.1001 165.21
[BET plot]
File Name Plastic Bottle(1).DAT
gzz:fement Q200
;l:;:uimem U
COMMENTI Plastic Bottle(1)
COMMENT?2
COMMENT?3
COMMENT4
Serial number 154
Version
Sample weight 3'58(')55 le] Sa‘”'a‘;‘ie"szﬂ‘r’; 101.08 [kPa]
Standard volume | 9.043 [cm’] Ads";ggt‘i’:nc;‘r’:z 0.162 [nm?]
Dead volume | 12.005 [cm’g"] w;ilzied:c?:;teic())rf
Equilibrium time | 100 [sec] covr:':clil‘(’)‘:fs;‘l’:f'l‘
) 1= P eston ot
e KR wsorption dat |




Number of

desorption data

20

e

Stgrting 5

point

et 1

Slore 0.0063913

Intercept 6'7173;57-

Correlation |

coefficient

Vm 156.45 | [ (STP)

g]

a, pET 680.93 | [m*g"]

C 9515.7

(Tp‘;;:)'z‘a"’;‘;g)"'"me 03684 | [em’ g']

(’;‘;::f:rpore 2.1644 | [nm]

No p/po P!Va(pop)
1 0.00016056 0.000011891
2 0.00016056 6.4469E-06
3 0.00016059 4.4145E-06
4 0.00024079 5.0436E-06
5 0.00016056 2.7126E-06
6 0.00020074 2.8442E-06
7 0.00012047 1.4689E-06
8 0.00016059 1.7197E-06
9 0.00020082 1.9175E-06
10 0.00028115 2.4208E-06
11 0.00020082 1.5756E-06
12 0.00028115 2.0279E-06
13 0.0012454 8.3575E-06
14 0.0070697 0.000045452
15 0.021372 0.00013629
16 0.039321 0.0002526
17 0.056001 0.00036381
18 0.071717 0.00047174
19 0.086884 0.00057903
20 0.107 0.00072699
21 0.1319 0.00091793
22 0.1476 0.0010434
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23 0.1625 0.0011668
24 0.1824 0.001339
b 0.2218 0.001703
26 0.2522 0.002009
27 0.3016 0.0025606
28 0.3513 0.0031968
29 0.4011 0.0039357
30 0.4513 0.0048113
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