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APPENDIX 1: Certificate of XRF Analysis of Zeolite Na-Y

Job No. PPP035/2001

UNIVERSITI KEBANGSAAN MALAYSIA
Fakulti Sains dan Teknologi

XRF RESULTS FOR ZEOLITE SAMPLES
(for Dr. Iskandar Idris Yaacob / Cik Yee Swee Li, Maxine, UM)
Sample Description
Two samples in powder form were received:

1. CBV-100 (zeolite ?, white).
2. MY-100 (treated zeolite ?, creamy yellow).

Sample T) and Sample Pr

Pulverising

The samples were further ground to 20 - 30 microns for X-ray fluorescence analysis (XRF).
Drying

The samples were oven dried at 105°C for one hour prior to analysis.

Specimen for XRF Study

Glass beads were prepared by mixing 0.5 g of samples and 5 g of 110 Spectroflux (Johnson &
Mathey), giving a dilution ratio of 1:10. The homogeneous mixtures, placed in Pt-Au crucibles,
were burnt for 15 minutes at 1000°C. and the homogeneous melts were recasted into 4 mm thick,

32 mm di glass beads. dards were also prepared by using the same procedure The
specimens were prepared using the Classie Bis 10! ic bead prep n

L.O.I (Loss on ignition) Value
L.O.I. (Loss on ignition) value is the percentage of volatile components, mainly cryslal bound
water and organic carbon (as CO,), driven off from the samples when heated at 1000°C for an
hour. 1 g of sample was used for the determination.

1
Techniques and Experimental Setting for XRF
A standard parameter for 10 major elements analysis was set-up on a fully automated Philips
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PW 1480 spectrometer. A standard calibration method was used, using 10 concentration-

intensity curves, one for each element, constructed from 18 certified reference materials (CRM)
of rocks, minerals, ores, soils, sediments, bricks, etc. It is believed that the matrix of the unknown
(the two samples) is reasonably similar to those CRM’s, giving reasonably accurate result.

Results of XRF Analysis

Please refer to the attached certificates. The for major are reported as the

weight p ges of the oxides, I d to 100%.

Accuracy of XRF Analysis

The measure of accuracy used is the relative error, i.e. the difference between recommended
value (given by the CRM’s producer) and the observed value (given by UKM’s XRF machine) of
a certified reference material, stated as percentages. One CRM has been analysed along with the
two samples to test the accuracy of major elements analysis. It is assumed that the relative error

of the CRMs is equivalent to those of the analysed unk (Refer to Appendix 1).

Certification:
Iy

[(Dr. Hamzah Moh d, BSc (UKMal: PhD (Strathclyde)]
Professor of Geology and Geochemistry
Geology Program
University Kebangsaan Malaysia
43600 BANGI, SELANGOR

Dates:

Sample received: 9" October 2001
Report submitted 2" November 2001.
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APPENDIX 1: Certificate of XRF Analysis of Zeolite Na-Y (cont.)

Job. No. PPP035/2001

Certificate of XRF Analysis

XRF RESULTS FOR ZEOLITE SAMPLES
(In weight percentages, recalculated to 100%)

CBV-100 MY-100
Sio, 49.26 68.65
TiO, 0.03 0.04
Fe,0x(t) 0.09 5.48
ALO; 16.58 235
Mn0 < 0.01 < 0.01
CaO 0.15 < 0.01
MgO < 0.01 < 0.01
Na,0O 835 < 0.01
K.0 0.03 < 0.01
P,Os < 0.01 < 0.01
LO.L 25.51 23.48

Total 100.00 100.00




Appendix 1

THE RELATIVE ERROR OF MAJOR ELEMENT DETERMINATION
BASED ON MEASUMENT ON A CERTIFIED REFERENCE MATERIAL (CRM)

CRM USGS GA
Type Granite
Recommended ~ Observed Absolute Relative
Value Value Difference Error
SiO, 69.96 69.72 - 024 - 03
TiO, 0.38 0.39 + 0.01 + 26
Fe,O: 2.77 2.67 - 0.10 - 36
AlLO; 14.51 14.77 + 0.26 + 1.8
Mn0 0.09 0.09 0 0
CaO 245 2.46 + 0.01 + 04
MgO 0.95 1.05 + 0.10 + 10.5
Na,O 3.55 3.53 - 0.02 - 06
K,O 4.03 4.04 + 0.01 + 02
P,0Os 0.12 0.12 0 0
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APPENDIX 2 A: X-Ray Data Card for y-Fe;O.
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PPENDIX 2 B: X-Ray Data Card for a-Fe,;O.
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IX 2 C: X-Ray Data Card for y-Fe;03.H,0
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APPENDIX 3 A: X-Ray Report and Diffractogram of Zeolite Na-Y

X'Pert Graphics & Identify
(searched) peak list: Zeolite

Original scan: Zeolite

Date: 8/9/01 13:23

Description of scan:
Used wavelength: K-Alphal
K-Alphal wavelength (A): 1.54056
K-Alpha2 wavelength (A): 1.54439
K-Alpha2/K-Alphal intensity ratio : 0.50000
K-Alpha wavelength (A): 1.54056
K-Beta wavelength (A): 1.39222
Peak search parameter set: As Measured Intensities
Set created: 1/29/01 11:25
Peak positions defined by: Minimum of 2nd derivative
Minimum peak tip width (°2Theta): 0.00
Minimum peak tip width (°2Theta): 1.00
Peak base width (°2Theta): 2.00
Minimum significance: 0.60
d-spacing Relative Angle Peak  Background
Intensity Height
A) (%) (°2Theta)  (counts's) (counts/s)
14.00155 94.78 958.49 49.30
8.64081 23.69 10.22878 239.60 29.73
7.38804 16.97 11.96911 171.64 25.71
5.62602 63.95 15.73861 646.67 25.66
5.00870 1.26 17.69308 12.78 25.05
4.712759 3525 18.75436 356.47 24.90
4.34025 54.06 20.44527 546.65 24.68
4.15740 3.17 21.35481 32.07 24.56
3.88637 18.05 22.86347 182.55 24.35
3.75171 98.70 23.69580 998.11 24.24
3.70753 12.05 121.82 24.20
3.55116 8.49 25.05517 85.85 24.06
3.44697 17.50 25.82537 176.93 23.96
3.28499 70.95 27.12249 717.52 23.78
3.20119 17.08 27.84660 172.75 23.69
3.08095 3.53 28.95669 35.67 23.54
3.00344 30.95 29.72093 312.94 23.43
2.89991 41.72 30.80784 482.62 23.29
2.84158 100.00 31.45644 1011.26 23.20
275316 34.69 32.49420 350.79 23.06
2.70205 12.16 33.12632 123.01 22.98
2.62647 32.32 34.10829 326.83 22.85
2.57969 17.53 34.74633 177.32 22.76
2.51041 4.49 35.73710 45.42 22,63
2.47133 2.74 36.32183 27.71 22.55
241542 4.52 37.19289 45.70 2243
2.36972 22.46 37.93734 227.12 2233
Philips Analytical

mss
8/10/01 09:31

0.12000

0.14000
0.10000
0.08000
0.24000
0.12000
0.14000
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APPENDIX 3 A: X-Ray Report and Diffractogram of Zeolite Na-Y (cont.)

X'Pert Graphics & Identify
(searched) peak list: Zeolite

* Peak

d-spacing Relative Angle

Intensity Height

(A (%) (2Theta) (counts/s)
2.29407 2.74 39.23874 27.69
2.22020 8.17 40.60083 82,66
2.17756 15.49 41.43187 156.69
215187 8.09 41.94976 81.78
2.09162 1048 4321781 105.96
2.05399 11.09 44.05065 112.17
1.97965 4.83 45.79694 48.81
1.92357 5.64 4721177 57.03
1.90113 815 47.80359 82.38
1.84168 4.49 49.44807 45.45
1.81717 2.86 50.16075 28.89
1.80339 747 50.57110 75.50
176438 6.90 51.77080 69.80
174153 16.20 52.50160 163.81
1.69647 17.25 54.00766 174.40
1.69150 9.00 54.17910 91.01
1.64600 3.96 55.80514 40.08
1.60530 312 57.34946 31.51
1.58099 1927 58.31530 194.82
1.56469 1.87 58.98228 18.88
1.55551 3.04 59.36509 30.72
1.53089 297 60.41844 30.02
1.50844 8.05 61.41374 81.41
1.49449 7.20 62.05026 72.78
147371 3.76 63.02428 37.97
1.45266 927 64.04540 93.75
1.43281 6.29 65.04082 63.62
1.36034 12.02 68.97709 121.53
1.33887 515 70.24447 52,05
1.32903 553 70.84215 55.93
130836 4.17 72.13467 4220
1.29393 7.98 73.06843 80.72
1.29092 4.84 73.26642 4891
1.27991 1.74 74.00153 17.60
1.26686 4.95 74.89314 50.07
1.25719 1.89 75.56972 19.12
124102 5.67 76.73203 57.33
1.21803 147 78.45469 14.82
1.20520 325 79.45368 32.87
1.19227 292 80.49058 29.51
1.18238 495 81.30416 50.09
1.17134 2.88 82.23517 29.11
1.14506 5.01 84.55157 50.64
1.09909 1.75 88.98803 17.71
1.07916 1.03 91.08592 10.41
1.07044 1.49 92.04191 15.10
1.06543 2.33 93.60174 23.52
1.06251 2.85 92.93105 28.83
1.02043 2.97 98.02545 30.07

Philips Analytical

Background
___ (counts/s)

22.16
21.98
21.86
21.79
21.62
21.51
21.28
21.09
21.01
20.79
20.69
20.64
20.48
20.38
20.18
20.16
19.94
19.73
19.60
19.51
19.46
19.32
19.19
19.10
18.97
18.83
18.70
17.94
17.38
17.11
16.54
16.13
16.04
15.72
1533
15.03
14.51
13.75
1331
12.86
12.50
12.09
11.06
12.14
12.93
13.56
13.92
14.14
12.23

mss
_8/10/01 09:31

Tip
idth

Significance

Wi
_(2Theta)

0.24000
0.10000
0.14000
0.18000
0.14000
0.14000
0.16000
0.12000
0.20000
0.24000
0.16000

82




APPENDIX 3 A: X-Ray Report and Diffractogram of Zeolite Na-Y (cont.)

mss

8/10/01 09:31

100

°2Theta

X'Pert Graphics & Identify
Graph: Zeolite

counts/s
-
o
=
w
"
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APPENDIX 3 B: X-Ray Report and Diffractogram of Z10-1

X'Pert Graphics & Identify
(searcied) peak isi: ¥ Y02

TIZRIBS i5:0

Original scan: MY 602 Date: 7/28/03 12:46
iescription of scan:

Used wavelength: K-Alphat
K-Alphai waveiengih (A): 1540560
K-Alpha2 wavelength (A): 1.94439
K-Alpha2/K-Alphal intensity ratic : 0.50000
K-Aipha wavelengih (A): i.54056
K-Heia waveiengih (A): i.39222
Peak search parameter set: As Measured Intensities
Set created: 129/01 1
Peak positions defined by: Mimimum of Znd denvaiive
Minimum peak tip width (<2 Uheta): 0.00
Minimum peak tip width (“2 Theta): 1.00
Peuk base widih (“21heta): pA
Minimum signiiicance: 0.60
d-spacing Relative Angle Peak Background Tip  Sigmiticance
Intensity Height Width
Ay (7a) (" 2Theta) {counis's) (counis’sy (2Theia)
13.90085 77.03 6.35308 S 13 19.38 010000 651
1149135 074 7 68699 SIS 687 010000 07
8.59664 14.15 10.28147 98.74 27.25 0.16000 329
7.35191 12.08 12.02323 8120 23.90 (L0800 Kz
560758 119 1579070 R 10 tenl} 012000 03
4.99722 1.46 17.73406 10.15 21.81 0.16000 0.69
A4.71377 3245 880085 22637 2163 0.10000 366
433470 4R 53 2047175 3R 62 2137 012000 SR
4.15773 318 21.35309 22.01 21.23 0.16000 0.66
387023 .56 22.90612 14341 20.99 010000 230
374337 8993 23 74038 62744 20 8S 012000 7RI
3.70226 8.54 24.01696 59.57 20.81 0.10000 0.66
3.51610 768 25.08934 53.61 2161 0.08000 on
344075 1432 25 87671 9967 2652 014000 37
3.28349 68.45 27.13512 477.56 20.32
3.19K%1 20.59 27.86751 113.69 2020
300701 2783 20 6R4RS 19417 1992 12000
2.89737 46.33 30.83546 32326 19.73 0.08000
2.83804 100.00 3148641 697,70 19063 (
274884 32.29 32 54665 22532 1936 013000
2.70035 9.84 33.14780 68.63 1937 0.08000
262163 2637 34.17329 183.97 19.2) 016000
2 57984 1951 34.74420 13610 912 012000
2.50586 3.89 35.80427 27.15 18.95 0.28000
2A10 6.54 37.23113 18.64 1272 0.
236674 2100 17 08680 146 53 18.60 010800
221879 10.20 40.62761 7118 18.19 0.08000
Philips Anaiytcal Page: i




APPENDIX 3 B: X-Ray Report and Diffractogram of Z10-1 (cont.)

X'Pert Graphics & Identify mss
(searched) peak iisi: ¥iYo02 TiZBIG3 i5:00
d-spacing Relative Angle Peak Background Iip  Sigmficance
intensity Height Width
{A) %) (“2Theta) (eounts/s} (counts’s) ("2Theta)

2.17580 14.84 41.46700 103.53 1.91
2.15069 726 11.97376 50.67 0.7
200022 2.89 A2.RIRIG 2014 0.64
2.08745 12.53 43.30860 87.40 0.88
205148 10.61 1410732 M0 (H.OR000 0.68
197883 254 4581705 1774 016000 061
1.92223 6.33 47.24666 4417 0.08000 0.77
1.89978 818 17.81038 5015 0.06000 L

1 84050 691 49.48202 4820 008000 L)
1.80216 741 50.60792 s1.712 0.10000 0.87
176413 608 S1.76931 12140 024000 )37
174167 1697 5249689 R4y 0 6ROB0 1.5%
1.69524 15.23 54.04974 106.24 0.10000 1.39
161621 5.30 55.79752 3697 0.08000 067
163177 162 5633510 11.30 032000 07
1.60362 318 57.41480 22.16 0.16000 0.64
1.537971 11.86 58.36702 103 6% 012000 290
1.575560 733 SR 53555 S117 0 O8000 063
1.56445 246 58.99228 17.19 0.06000 0.61
185312 218 $9.146565 18.21 024000 063
1.54009 290 H0.02040 2024 0 12008 112
1.53070 5.68 60.42660 39.60 0.12000 0.76
1.50787 7.08 61.13058 19.20 0.10000 083
139438 Ro6 6205519 6042 0 08000 09s
1.47362 6.74 63.02888 47.04 0.06000 0.97
1452006 913 61.07508 6577 0.12000 1.50
143278 457 65 04307 3102 012000 065
1.42849 437 65.26229 30.51 0.08000 0.70
136001 e 68 96141 7859 016000 149
1.35743 5.30 69.14598 36.99 0.10000 0.77

1
)
Phihips Anaiytical Page: 2
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X-Ray Report and Diffractogram of ZIO-1 (cont.
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APPENDIX 3 C: X-Ray Report and Diffractogram of Z10-2

X'Pert Graphics & Identify
(searched) peak list: Maxine MY605

Original scan: Maxine MY605

Description of scan:
Used wavelength: K-Alphal
K-Alphal wavelength (A): 1.54056
K-Alpha2 wavelength (A): 1.54439
K-Alpha2/K-Alphal intensity ratio : 0.50000
K-Alpha wavelength (A): 1.54056
K-Beta wavelength (A): 1.39222
Peak search parameter set: As Measured Inteasities
Set created: 6/11/99 16:01
Peak positions defined by: Minimum of 2nd derivative
Minimum peak tip width (°2Theta): 0.00
Minimum peak tip width (°2Theta): 1.00
Peak base width (°2Theta): 2.00
Minimum significance: 0.60
d-spacing Relative Angle Peak  Background Tip
Intensity Height Width
S . ) (counts/s)  (counts/s) _(“2Theta)
13.90735 97.55 6.35008 2570.14 368.32 0.15000
8.60518 20.60 1027124 542.74 195.89 0.20000
7.35648 16.06 12.02066 423.24 160.38 0.20000
6.12215 1.07 14.45606 28.29 132.29 0.15000
5.61243 68.46 15.77696 1803.70 126.11 0.20000
4.99353 225 17.74724 59.41 119.10 0.20000
4.71513 3327 18.80438 876.40 11821 0.15000
4.33377 56.67 20.47618 1492.99 116.82 0.20000
4.14456 3.46 21.42179 91.17 116.04 0.20000
3.87930 17.63 22.90570 464.53 114.80 0.15000
3.74226 92.50 23.75653 2436.97 114.09 0.15000
3.54291 7.80 25.11444 205.44 112.96 0.20000
3.43797 14.18 25.89413 373.46 11231 0.20000
328111 69.92 27.15516 1842.11 111.26 0.15000
3.19722 16.16 27.88192 425.62 110.65 0.20000
3.06894 4.59 29.07250 120.89 109.66 0.10000
3.00117 33.60 29.74396 885.29 109.10 0.20000
2.89538 46.05 30.85725 1213.10 108.18 0.15000
2.83738 100.00 31.50426 2634.57 107.64 0.20000
2.74801 3491 32.55684 919.78 106.76 0.15000
2.69831 13.91 33.17360 366.51 106.25 0.20000
2.62068 33.11 34.18602 872.39 105.40 0.20000
2.57745 19.34 34.77748 509.47 104.91 0.20000
2.50837 6.77 35.76718 178.26 104.09 0.20000
2.41029 5.65 37.27495 148.77 102.83 0.20000
2.36624 21.50 §7A995l9 566.43 102.23 0.20000
2.28970 2.42 9.31664 63.65 101.13 0.20000
Philips Analytical

Date: 8/16/02 10:12
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APPENDIX 3 C: X-Ray Report and Diffractogram of ZIO-2 (cont.)

X'Pert Graphics & Identify
(searched) peak list: MaxineMY60S

d-spacing Relmve Angle Pu.k Mgmnd Tip  Significance
Width

J_L—Q-)__ _(°2Theta) M)___@mw!l (2Theta)
221761 8.19 40.65035 215.82 100.02 0.20000 3.77
2.17434 15.11 41.49620 398.05 99.32 0.20000 7.28
2.14913 842 42.00568 221.72 98.89 0.20000 4.04
2.10916 2.66 42.84059 70.13 98.20 0.20000 112
2.08666 11.60 43.32587 305.61 97.79 0.20000 6.11
2.05044 10.62 44.13098 279.79 97.12 0.20000 6.00
1.97608 3.63 45.88429 95.62 95.66 0.20000 244
192222 519 47.24679 152.58 94.53 0.20000 296
1.89859 7.96 47.87149 209.59 94.01 0.20000 4.94
1.87806 1.89 48.42800 49.76 93.54 0.15000 1.08
1.83960 5.83 49.50792 153.61 92.64 0.25000 6.22
1.81540 2.46 50.21305 64.93 92.06 0.15000 0.70
1.80021 6.84 50.66665 180.23 91.68 0.20000 4.16
1.76328 820 51.80558 216.01 90.73 0.20000 4.64
1.74098 16.31 52.51937 429.69 90.14 0.20000 7.35
1.69531 19.26 54.04749 507.50 88.86 0.25000 13.72
1.67689 3.05 54.69042 80.27 88.33 0.20000 1.26
1.64502 4.18 55.84148 110.13 87.37 0.20000 2.56
1.63292 1.44 56.29193 38.04 86.99 0.15000 1.51
1.60339 4.60 57.42382 121.14 86.05 0.20000 2.75
1.58041 1829 58.33870 481.81 85.29 0.25000 11.97
1.56473 2.88 58.98058 75.86 84.76 0.15000 295
1.55445 3.76 59.40969 99.10 84.40 0.20000 1.96
1.53999 232 60.02443 61.03 83.89 0.15000 231
1.53076 4.64 60.42422 122.25 83.55 0.25000 4.51
1.51648 3.68 61.05323 97.05 83.03 0.15000 0.79
1.50758 7.62 61.45247 200.86 82.70 0.20000 3.74
1.49415 823 62.06603 216.93 82.19 0.20000 424
1.47295 6.79 63.06085 178.87 81.36 0.20000 2.78
1.45220 9.99 64.06800 263.10 80.52 0.20000 4.76
1.43241 6.09 65.06148 160.54 79.69 0.25000 5.89
1.36991 147 68.42820 38.82 78.75 0.15000 119
1.36129 1110 68.92212 292.44 78.50 0.25000 8.64
1.33915 599 70.22738 157.713 77.85 0.20000 3.40
1.32933 4.00 70.82347 105.50 71.55 0.15000 1.03
1.30884 324 72.10440 85.27 76.91 0.25000 3.53
1.29967 291 72.69375 76.67 76.61 0.15000 0.99
1.29417 7.80 73.05237 205.59 76.43 0.25000 5.69
1.28011 1.80 73.98743 47.51 75.96 0.15000 0.85
1.26681 424 74.89711 111.61 75.50 0.15000 1.46
1.25822 237 75.49754 62.37 75.20 0.15000 0.89
1.24060 525 76.76313 13827 74.57 0.15000 1.49
1.21650 1.56 78.57234 41.03 73.99 0.20000 1.18
1.204%0 3.10 79.47777 81.74 73.99 0.15000 124

Philips Analytical Page: 2
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APPENDIX 3 C: X-Ray Report and Diffractogram of ZI0-2 (cont.)

mss

2/27/03 16:20

: Maxine MYB0S
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APPENDIX 3 D: X-Ray Report and Diffractogram of Z10-3

X'Pert Graphics & Identify
(searched) peak list:

Original scan: MY604

Description of scan:

Used wavelength: K-Alphal

K-Alphal wavelength (A): 1.54056

K-Alpha2 wavelength (A): 1.54439

K-Alpha2/K-Alphal intensity ratio : 0.50000

K-Alpha wavelength (A): 1.54056

K-Beta wavelength (A): 1.39222

Peak search parameter set: As Measured Intensities

Set created: 6/11/99 16:01

Peak positions defined by: Minimum of 2nd derivative

Minimum peak tip width (°2Theta): 0.00

Minimum peak tip width (°2Theta): 1.00

Peak base width (°2Theta): 2.00

Minimum significance: 0.60

d-spacing Relative Angle Peak  Background
Intensity Height
...... A) (%) (2Theta) (counts’s) _(counts’s)
13.98745 54.43 6.31368 167.98 378.99

8.61577 11.73 10.25858 36.21 188.63
7.38202 8.83 11.97891 27.24 151.75
5.62972 41.34 15.72821 127.57 105.22
4.98927 11.25 17.76252 3472 96.41
4.73021 18.05 18.74386 55.70 95.23
4.34497 39.51 20.42282 121.95 93.20
4.13421 1247 21.47603 38.49 91.93
3.89072 15.97 22.83761 49.28 90.29
3.75340 71.03 23.68496 219.20 89.27
3.55444 9.71 25.03165 29.98 87.65
3.44765 18.18 25.82017 56.11 86.70
3.29201 64.49 27.06359 199.02 8520
3.01018 45.12 29.65288 139.26 82.08
2.90419 5236 30.76135 161.58 80.75
2.84479 100.00 31.41998 308.62 79.95
2.75536 46.64 32.46750 143.95 78.69
2.62844 48.59 34.08200 149.97 76.74
2.58465 40.93 34.67752 126.33 76.03
2.54118 90.30 35.29002 278.68 75.29
237314 2232 37.88054 68.88 72.17
222422 48.85 40.52415 150.78 68.98
2.21036 4747 40.78942 146.51 68.66
2.09131 6.37 43.22471 19.67 65.73
2.02038 5.58 44.82298 17.23 63.80
1.98118 2.76 45.75944 8.51 62.67
1.92618 430 47.14390 13.26

Philips Analytical

mss
2/27/03 16:28

Date: 8/12/02 14:58

“Tip Significance
Width

(°2Theta) —
0.15000 149
0.20000 120
0.15000 1.26
0.20000 3.67
0.20000 137
0.20000 1.62
0.15000 134
0.30000 0.79
0.15000 1.75
0.20000 5.07
0.25000 0.68
0.15000 0.84
0.20000 3.94
0.15000 L1
0.15000 0.80
0.20000 529
0.15000 0.95
0.20000 232
0.25000 L.51
0.30000 5.53
0.20000 1.04
0.20000 0.84
0.15000 0.71
0.25000 0.95
0.15000 1.30
0.30000 0.90
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APPENDIX 3 Ray Report and Diffractogram of Z10-3 (cont.)

X'Pert Graphics & Identify
(searched) peak list: MY604

d-spacing Relative Angle Peak  Background Tip
I ity Height Width
A (%) (2Theta) _ (counts’s) __(counts/s) (2Theta)
1.90270 797 4776173 24.59 60.26 0.20000
1.84372 2.57 49.38969 7.92 59.87 0.30000
1.80275 3.34 50.59010 10.30 62.07 0.30000
1.76780 5.09 51.66335 15.71 65.41 0.25000
1.74446 1047 52.40670 3232 68.41 0.20000
1.68430 61.13 54.42999 188.67 76.58 0.20000
1.58482 11.64 58.16064 3593 70.96 0.15000
1.51405 579 61.16174 17.88 66.98 0.30000
1.49734 9.84 61.91891 30.36 65.26 0.15000
147134 37.70 63.13768 11635 62.51 0.35000
143572 6.75 64.89281 20.83 58.54 0.20000
1.36466 7.74 68.72819 23.89 53.15 0.15000
1.29659 517 72.89454 15.96 45.14 0.40000
1.27048 620 74.64351 19.12 40.62 0.40000
1.24404 4.01 76.51174 1237 38.82 0.30000
'
Philips Analytical

Page: 2
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APPENDIX 3 D: X-Ray Report and Diffractogram of Z10-3 (cont.
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APPENDIX 3 E: X-Ray Report and Diffractogram of Z10-4

X'Pert Graphics & Identify

(searched) peak list: Maxine MY606 —— _2127/03 16:29

Original scan: Maxine MY606 Date: 8/16/02 12:29

Description of scan:

Used wavelength: K-Alphal

K-Alphal wavelength (A): 1.54056

K-Alpha2 wavelength (A): 1.54439

K-Alpha2/K-Alphal intensity ratio : 0.50000

K-Alpha wavelength (A): 1.54056

K-Beta wavelength (A): 1.39222

Peak search parameter set: As Measured Intensities

Set created: 6/11/99 16:01

Peak positions defined by: Minimum of 2nd derivative

Minimum peak tip width (°2Theta): 0.00

Minimum peak tip width (°2Theta): 1.00

Peak base width (°2Theta): 2.00

Minimum significance: 0.60

d-spacing Relative Angle Peak  Background Tip  Significance
Intensity Height Width
(A) (%) (°2Thets) _(counts/s) (counts/s) (°2Theta) o
4.90208 4.19 18.08109 9.57 97.22 0.30000 0.80
4.50818 6.46 19.67599 14.76 96.75 0.80000 0.95
4.00839 5.01 22.15854 1145 96.01 0.60000 0.60
3.44531 11.57 25.83802 26.44 94.66 0.30000 0.80
3.21545 18.45 27.72069 42.16 95.09 0.60000 0.72
3.05501 35.48 29.20797 81.07 95.44 0.30000 2.03
2.87027 28.10 31.13397 64.20 95.89 0.30000 0.79
2.76092 21.77 32.40037 49.74 96.18 0.30000 0.88
2.63400 44.05 34.00785 100.66 96.55 0.20000 1.53
2.54454 100.00 35.24199 22849 96.84 0.35000 7.81
243770 14.22 36.84067 32.48 97.21 0.15000 0.64
221418 48.67 40.71599 111.20 87.71 0.20000 1.13
2.02504 755 44,71408 17.25 63.58 0.30000 0.88
1.91797 6.68 47.35806 15.27 58.84 0.80000 1.06
1.83169 2.50 49.73608 5.71 55.92 0.60000 0.77
1.69181 66.65 54.16832 152.29 80.22 0.30000 1.63
147242 38.60 63.08616 88.21 68.05 0.35000 3.28
1.27455 2.10 74.36498 4.79 3741 0.60000 0.65
'
Philips Analytical Page: |
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APPENDIX 3 E: X-Ray Report and Diffractogram of Z10-4 (cont.
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APPENDIX 3 F: X-Ray Report and Diffractogram of Z10-5

X'Pert Graphics & Identify
(searched) peak

Original scan: Maxine-MY600
Description of scan:
Used wavelength:

K-Alphal wavelength (A):
K-Alpha2 wavelength (A):

axine-MY600

K-Alpha2/K-Alphal intensity ratio :

K-Alpha wavelength (A):
K-Beta wavelength (A):

Peak search parameter set:
Set created:
Peak positions defined by:

Minimum peak tip width (°2Theta):
Minimum peak tip width (°2Theta):

Peak base width (°2Theta):
Minimum significance:

Date: 6/25/02 10:19

K-Alphal

1.54056
1.54439
0.50000
1.54056
1.39222

As Measured Intensities
6/11/99 16:01

Minimum of 2nd derivative
0.00

Tip  Significance
i Width
(A) (°2Theta) (counts/s) __ (cour _ (2Theta)
8.60788 26.51 10.26802 37.51 156.88 0.60000 1.17
2.63367 2327 34.01230 3293 124.34 0.20000 0.65
2.53494 100.00 35.37981 141.48 123.74 0.40000 6.74
221422 54.33 40.71524 76.86 83.83 0.60000 5.78
1.91203 18.09 47.51425 25.60 61.12 0.40000 0.81
1.69037 63.83 54.21817 90.30 70.09 0.25000 0.95
1.51498 13.72 61.12006 19.41 68.63 1.00000 3.03
147145 55.78 63.13263 7891 65.82 0.15000 0.62
127385 4.04 74.41253 5712 35.68 0.60000 1.06
1.22653 4.42 77.80810 6.25 31.04 0.50000 0.66
1.19268 4.19 80.45766 5.92 29.39 1.00000 1.05
1.10850 6.19 88.03605 8.76 28.66 1.00000 1.74
'
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APPENDIX 3 F: X-Ray Report and Diffractogram of ZI10-5 (cont.
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APPENDIX 4: Profile Fitting Report for Z10-5

Experiment: A\MY600B.PRF 31-mar-2003 12:12

Philips Analytical X-Ray Profile Fit 1.0c

Profile Fit

Report

Experiment: MY600B.PRF

User:

97



APPENDIX 4: Profile Fitting Report for Z10-5 (cont.)

Experiment: A:\MY600B.PRF 31-mar-2003 12:12

Experimental parameters Profile Fit 1.0c

Philips Analytical X-Ray

General
Pattern file: A\MY600.RD
Background file:
Sample identification: Maxine-MY600
Profile shape: Pearson VII
Start angle: 10.025
End angle: 109.975
Search parameters:
FWHM: 062
Asymmetry parameter: 5
Intensity ratio: 05
Refine intensity ratio: No
Peak detection threshold: 0
Refinement parameters:
Minimum calculated psf: 18.05
AL/ 0.002483
Number of refinements: 5
Assigment parameters:
Initial refinement flag: 1
Assignment threshold: 5
2

98




APPENDIX 4: Profile Fitting Report for Z10-5 (cont.)

Experiment: A\MY600B.PRF

31-mar-2003 12:12

Peak Fit parameters

Philips Analytical X-Ray Profile Fit 1.0c

Num |Group [K |&| 29 Intensity| |[FWHM| |Asymm| |u&¢| |a2/al Integr. |Breadth
11 1]1] |289513]Y]  78]Y| 3.2510]Y] 00| | 1.60] | 0.50| | 6472.70] 4.166)
2| 1l1] [339707)y] 1n1]y| o1as6[y| soo| | 160 | 0s0] | 41260 o0.185
3| 1|1 [3s3013]v|  a%0[v| 05723]y| so00] | 160| | 050 | 719090 0733
a| 11| [sosssoly|  281)v] 07597]v| s00| | 160| | 050 | s467.10] 0.974]
s| 11| |ar413aly Y| 00| | 1.60] | 0.50] | 318060 1.687
Te| 1] |sazsssly| v| s00| [ 160 | 0s0] | 1018030 1475
| 7] ] [soososly y| 500 | 160] | 050 | 899.70] 0.736
8| 11| [e3z00ly Y| 500 | 160 | 050 | sss820] 1014
o 21| [ssoea2ly v[ s00l [ 160 [0.50] | 162090 1.99

Num| Ratio | Total arca | Overlap| Bg Res.

1| 0780 815380 000] 000

2| 0780 s9890| o011 000

3 598.50| 0.

4| 0780] 7983.50 o'.ooﬁ[ " 0.00

s| 0780 449240] o001 000

6| 0.780] 1490940 000 0.00

7| 0780 124990 005 000

8| 0780 811570 o000 0.00

o 0780 217460 000| 000

3
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APPENDIX 4: Profile Fi

ng Report for Z10-5 (cont.

Experiment: A'\MY600B.PRF

Peak groups

31-mar-2003 12:12

Profile Fit 1.0c

Philips Analytical X-Ray
[Num| Fixed [Start angle| End angle| Offset of slopeof | | Rmin
‘background
1 26.5250] 75.6250 0.000 0.000] | 0.0896
2 75.6750] 91.9750 0.000 0.000| | 0.5820
4
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APPENDIX 4: Profile Fitting Report for Z10-5 (cont.)

Experiment: A:\MY600B PRF 31-mar-2003 12:12
Philips Analytical X-Ray Background Profile Fit 1.0c
Num| Angle | Intensity | ~
o 266606 572
1] 320307 605
[ 2 343656]  e82
3| 366420 627
REEE
s[ arsosa| 374
6| 455144 308
7| 493084| 275
8| 517600 264
o] s63129] 319
10] so608| 352
1] 618581 374
12| 649518] 275
13] 722481 182
14] 759409 154]
15| 79.1553 144]
16) 823657 134
17) 8s.1480] 134
18] 904987 134
19/100.1189] 134
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APPENDIX 4: Profile Fitting Report for Z10-5 (cont.)

Experiment: A\MY600B.PRF

31-mar-2003 12:12

Philips Analytical X-Ray

08|
08|
04
02|

02
04
08|
08|

Intensity”

1200

1000
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APPENDIX 5 A: Magnetization Curve of Z10-0
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APPENDIX 5 B: Magnetization Curve of Z10-1
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X 4
i
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APPENDIX 5 C: Magnetization Curve of ZI10-2
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APPENDIX 5 D: Magnetization Curve of Z10-3
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APPENDIX 5 E: Magnetization Curve of Z10-4
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APPENDIX 5 F: Magnetization Curve of Z10-5
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APPENDIX 6 A: Adsorption-Desorption Isotherm of Zeolite Na-Y

Filename : C:\Program Files\Thermo Fil

Sample name : NaY zeolite

Y zeolite.199

Ads/Des Isotherms

400

360

[N
&
o

Volume cm3/g
~
o
°

160

120

80

P/PO
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Volume cm3/g

Sample name : NaY zeolite exchanged with Fe2+
e g Y <

zeolite exchanged 3.199

Filename : C:\Program Fi

Ads/Des Isotherms

320

280

N

-

o
T

he

~
o
o

-
o
°

120
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APPENDIX 6 C: Adsorp! Desorption Isotherm of Z10-2

Filename : C:\Program Files\The i

700

630

490

Volume cm3/g
w -
& S
B S

~N
@
k=3

210

140

70

Sample name : NaY zeolite exchanged with Fe2+ and precipitated with 2M NaOH
i ic 1990\Ds Y i zeolite .199

Ads/Des Isotherms

3 4
— 4
L s s n L L L L L
0 2 .4 8 1

P/PO
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APPENDIX 7 A: EDS Results of Zeolite Na-

Untitled:1

Label:

kv:10.0 Tilt:0.0 Take-off:35.0

Det Type:SUTW

Res:145 Tc:40

FS :

8027  Lsec : 102 1-Rug-2001 12:
o SiKa
PdLa
P
0.90 1.20 1.50 1.80 2.10 2.40 2.70 3.0 3.30  3.60
EDAX ZAF Quantification (Standardless)
Element Normalized
SEC Table : Default
Element Wt % Rt % K-Ratio 2 A E
0K 39.84 61.71 0.2330 1.0912 0.5358 1.0003
Nak  7.21  7.77 0.0509 0.6891 1.0020
MK  8.47  7.78 0.0726 0.8450 1.0055
SiK  22.08 19.48 0.1984 0.8701 1.0003
AuwM  18.33  2.31 0.1239 0.9870 1.0000
PdL  4.07  0.95 0.0299 0.9488  1.0000
Total 100.00 100.00
Element Net Inte. _ Bkgd Inte. Inte. Error ®/B
oK  542.94 19.61 0.43 27.69
NaK 17882 31.29 0.80 5.71
AlK  241.03 28.21 0.67 8.54
SiK  586.35 29.56 0.42 19.84
AM o 132.77 29.12 0.95 4.56
PdL 23.45 23.15 2.88 1.01
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PENDIX 7 B: EDS Results of Fe

Aumg




APPENDIX 7 C: EDS Results of Z10-0

NaKa

AuMg

Element Wt
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APPENDIX 7 D: EDS Results of ZI0-1

untitled

{ NaOH)
Take-ott: €:SUTW PRes:145 Tc:40
100 8-Aug-2002  10:26:37
AuMz

Fek. AuLb
oKa 3
AuLl o

FeKb AuLa e

4.00 6.00 8.00

EDAX ZAF Quantification (Standardle
Element Normalized
SEC Table : Default

Element Wt @ At % K-Ratio 2 A F
¢ K 5.08 0.0040 1.0584
oK 58.41 0.1302 1.0422
waK 7.85 0.0248
LK 7.43 0.0457
SiK 18.60 0.1312
FeK 1.70 0.0389
Aul 0.93  0.0620 0.8978
Total 100.00

Element Net Inte.  Bkgd Inte. Inte.

CK 5.34 11.70 7.
oK 269.60 10.00 0.
Fel 6.57 12.63 5.
Nak 121.19 0.9
ALK 261.00 0.
SiK 733.85 0.
AurM 99.69 i.
Fek 84.08 1.
Aul, 25.70 2
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Its of Z10-2

Untitled:1

Label :MY=605 (2.0M NaOH!

0 Det Type:SUTW Res:145 Tc:d0

.0 Talt:0.0 Take-off:35

AuMa
HE

AlKa
o Ka

Aula
. N Aulb
Feka AuLb
Aull
PO £ Wl RuLl A
e AN

5-Aug-2002  16:06

28

AuLg

1,00 2.00 3.00 4.00 5.00 §.00 7.00 B8.060 9.00 10.00 11.00 12.00

13.00 14

EDAX ZAF Quantification (Standardless)
Element Normalized
SEC Table : Default

Element, At K-Ratio 2 A [
©K 30.68 0.0268 1.1071 0.1719
0K 43.79 0.0583 1.0899 0.1990

1

1 o
1.0217 ©0.280%
1.0174 0.4865
1 0
0

L0474 0.5671
0.9456  0.9398
AuL 0.7493  1.0404
Total
Element Net Inte.  Bkgd Inte. P/B
cK 22.73 5.58 4.07
0K 76.00 7.46 10.1%
NaK 34.51 11.85 2.91
ALK X 17.60 4.60
SiK 2 0.
AuM 2 5.
FeK 2 1
AuL 1 5
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APPENDIX 7 F: EDS Results of Z10-3

A:\MY604.spe
Tabel MY-6G4 ( 5.0M NaOH)
KV:i25.0 Tilt:0.0 Take-off:35.0 Det Type:SUTW Res:145 Tc:40
FS : 3016  Lsec : 100 6-Rug-2002  10:41:33
Sike FeKa
ofa e i
1
FeLl
| Auva
i
AlKa |
Naka
fela |
i |
e R FeK:
i Ul Aumg Aulb
u
.00 4.00

EDAX ZAF Quanti

fica

g

Element Normalized

SEC Table : Default
Element LA At Z A F
CK 16.83 21 1.0005
| 0K 36.17  52. 1.0629 1.0008
Nak  5.07 L2 0.0111 0.9966 1.0011
’ ALK 3.88 3.34 0.0158 0.9926 1.0030
| SiK  9.03  7.46 0.0468 1.0220 1.0008
‘ cakK 0.23 0.13 0.0019 0.99%4 1.0107
! feK 21,70 9.0l 0.1979 0.%161 1.0104
| AuL  13.03  1.53 0.0968 0.7170 1.0365 1.0000
| Tetal 100.00 100.00
_ Bkgd Inte. _e/e
15.34 2.51
11.88 0.75
13.53 1.74
17.82 1.69
18.51 1.24
20.93 0.6%
22.78 0.90
20.30 7.84
13.56 0.52
! eer 1.88
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APPENDIX 7 G: EDS Results of ZI0-4

untitled:i

Label :MY606 10.0M NaOH

kv:30.0 Tilt:0.0 Take-off:35.0 Det Type:SUTW Res:145 Tc:40

FS : 6942 Lsec : 100 30-Aug-2002  10:26:43
Feka
0 Ka |
| |
Fell |
|
{
¥ |
AuLb |
AuLlb

\ . AuLb |
W T N _RuLg |
8.00 10.00 12.00 14.00 1“
| |
EDAX ZAF Quantification (Standardless) |
Flement Normalized |
SEC Table : Default |
Element Wt At K-Ratic 2 A F |
cK 4.76 9.78 0.0104 0.2014 0007 |
0K 37.39  57.61 0.1422 015 |
Nak  11.95 12.81 0.0181 |
ALK 0.32 0.30 L0008 O |
siK  1.75  1.54 0.00€5 1. i
> 0017 1. !
L3663 0. |
0344 0.7 |
|
Inte. Inte. Error !
.69 1
.07 |
24 |
51 |
.96 1
87 i

.30
.54 |

.07
32 |
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APPENDIX 7 H: ED:

ults of Z10-5

Untitled:Z

Label:MY-601 (12.5M NaOH)

© Ka

15.90

KV:25.0 Tilt:0.0 Take-off:35.0 Dy Tc:40
FS : €120 Lsec : 100 6-Rug-2002  11:22:54
FKa

21.00 |
1 1
|
| EpAX @AF Quantification (standardless) i
| Element Normalized |
SEC Table : Default
Element wr % At K-Ratio Z A F
CK 4.99 10.80 0.0112 1.0936 0.2044 1.0007
O K 36.44 53.26 0.1417 1.0768 0.3606 1.0015
WaK  4.73  5.35 0.0079 1.0096 0.1650 1.000%
MK 0.46  0.44 0.0015 1.0055 0.3236 1.0011
8iK 2.33 .le 0.0106 1.0353 0.43%3 1.0010
Cak  0.43  0.28 0.0040 1.0126 0.8896 1.0273
FeK 44.91 20.93 L4188 0.9281 1.0008 1.0040
AUl 5.72  0.76 0.0422 0.7253 1.0188 1.0000
Total 100.00 100.00
Element Net Inte. Bkgd Inte. Inte. Error B/8
C K 12.53 0.80
oK 245.66 20.17
Fel 53.68 3.87
Nak 32.2¢
ALK 7.13
81K 49.60 |
AuM 68.89
caK 13.11
FeK 158.74
AuL 14.66
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