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Lokasi : Bantimurung, Kabupaten Maros Kode Sampel :RBTM 2

Mineral Bijih

: Boehmite

Mineral Pengotor: Goetit, Hematit, Kuarsa, dan Kalsit

Referensi :(Kontak, 2005), (Warr, 2021)
Deskripsi Mineralogi
Komposisi Simbol [Keterangan optik mineral
Mineral
Sistem kristal ortorombik, berwarna abu-abu gelap
Goetit (Goe) dengan bentuk (subhedral), ukuran mineral yang
tampak yaitu 50 pm-250 pm.
Sistem kristal trigonal, berwarna abu-abu terang
Hematit (Hem) dengan bentuk  (anhedral-subhedral),  ukuran
mineral yangtampak yaitu 10 pum-100 um
Sistem kristal trigonal, berwarna hitam dengan
Kuarsa (Qz) |pentuk (anhedral-subhedral), ukuran mineral yang
tampak yaitu 20 pm-50 pm
Sistem Kristal ortorombik, berwarna coklat pucat
Boehmite (Bhm) dengan bentuk (anhedral-subhedral),ukuran mineral
ang tampak yaitu 50 um-100 pm.
Sistem  kristal heksagonal, berwarna kuning
Kalsit (Cal) |kecoklatan dengan bentuk (anhedral-subhedral),
ukuran mineral yang tampak yaitu 50 um-100 pum.
Foto
Cal
Hem Goe
. /
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Lokasi : Bantimurung, Kabupaten Maros Kode Sampel :R-BTM 2

Mineral Bijih

: Boehmite

Mineral Pengotor : Goetit, Hematit, Kuarsa, dan Kalsit

Referensi :(Kontak, 2005), (Warr, 2021)
Deskripsi Mineralogi
Komposisi Simbol [Keterangan optik mineral
Mineral
Sistem kristal ortorombik, berwarna abu-abu gelap
Goetit (Goe) dengan bentuk (subhedral), ukuran mineral yang
tampak yaitu 50 pm-250 pm.
Sistem kristal trigonal, berwarna abu-abu terang
Hematit (Hem) |dengan bentuk (anhedral-subhedral), ukuran mineral
yangtampak yaitu 10 pm-100 pm
Sistem kristal trigonal, berwarna hitam dengan bentuk
Kuarsa (Qz) |(anhedral-subhedral), ukuran mineral yang tampak
yaitu 20 um-50 pm
Sistem Kristal ortorombik, berwarna coklat pucat
Boehmite (Bhm) [dengan bentuk (anhedral-subhedral),ukuran mineral
yang tampak yaitu 50 um-100 pm.
Foto
— Qz

¥~ Hem //
/'
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Lokasi : Bantimurung, Kabupaten Maros Kode Sampel :R-BTM 2

Mineral Bijih

: Boehm

ite

Mineral Pengotor: Goetit, Hematit, Kuarsa, dan Kalsit

Referensi :(Kontak, 2005), (Warr, 2021)
Deskripsi Mineralogi
Komposisi Simbol [Keterangan optik mineral
Mineral
Sistem kristal ortorombik, berwarna abu-abu gelap
Goetit (Goe) dengan b(_entuk (subhedral), ukuran mineral yang
tampak yaitu 50 pm-250 pm.
Sistem kristal trigonal, berwarna putih abu-abu
. terang dengan bentuk (anhedral-subhedral), ukuran
Hematit (Hem) imineral yangtampak yaitu 10 um-100 pm
Sistem kristal trigonal, berwarna hitam dengan bentuk
(anhedral-subhedral), ukuran mineral yang tampak
Kuarsa (Q2) yaitu 20 pm-50 pum
(Bhm) Sistem Kristal ortorombik, berwarna coklat pucat]
Boehmite dengan bentuk (anhedral-subhedral),ukuran mineral
ang tampak yaitu 50 um-100 pm.
Sistem kristal heksagonal, berwarna kuning kecoklatan
Kalsit (Cal) (dengan bentuk (anhedral-subhedral), ukuran mineral
yang tampak yaitu 50 pm-100 pm.
Foto

Hem

/ Goe

Bhm

Qz

Cal
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Lokasi : Bantimurung, Kabupaten Maros Kode Sampel :R-BTM 2

Mineral Bijih

: Boehmite

Mineral Pengotor: Goetit, Hematit, Kuarsa, dan Kalsit

Referensi :(Kontak, 2005), (Warr, 2021)
Deskripsi Mineralogi

Komposisi Simbol [Keterangan optik mineral

Mineral
Sistem kristal ortorombik, berwarna abu-abu gelap

Goetit (Goe) dengan bentuk (subhedral), ukuran mineral yang

tampak yaitu 50 um-250 pm.
Sistem kristal trigonal, berwarna abu-abu terang

Hematit (Hem) [dengan bentuk (anhedral-subhedral), ukuran mineral
yangtampak yaitu 10 pum-100 pm
Sistem kristal trigonal, berwarna hitam dengan bentuk

Kuarsa (Qz) |(anhedral-subhedral), ukuran mineral yang tampak
yaitu 20 pm-50 pum
Sistem Kristal ortorombik, berwarna coklat pucat]

Boehmite (Bhm) [dengan bentuk (anhedral-subhedral),ukuran mineral

ang tampak yaitu 50 um-100 pm.
Sistem kristal heksagonal, berwarna kuning kecoklatan
Kalsit (Cal) [dengan bentuk (anhedral-subhedral), ukuran mineral
yang tampak yaitu 50 pum-100 pm.
Foto

Qz

Cal

/

\ Hem

Goe /

Optimized using
trial version
www.balesio.com




60

Lampiran 3
Hasil Analisis XRD
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\Match! Phase Analysis Report

SAMPLE: R-BTM-1 (5-70)

Sample Data

File name

File path

Data collected
Data range
Original data range
Number of points
Step size

Rietveld refinement converged
Alpha2 subtracted
Background subtr.
Data smoothed
Radiation
Wavelength

R-BTM-1.RAW
F:/RIVALDO XRD/R-BTM-1
Mar 21, 2024 12:09:18
5.000° - 70.000°
5.000° - 70.000°

3251

0.020

No

No

No

Yes

X-rays

1.540600 A

MATCHED PHASES

Index Amount (%) Name

Formula sum

A 28.8 Boehmite AlH O2
B 22.7 Kaolinite Al2 O9 Si2
C 22.0 Goethite Fe H 02
D 18.1 Calcite C CaO03
E 5.6 Hematite Fe2 O3
F 3.0 Quartz 02 Si

8.9 Unidentified peak area

A: Boehmite (28.8 %)"

Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

I/lc

Calc. density
Reference

m
er

lerit (FOM)
er of peaks
nge
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AlH 02
96-901-2254
0.808476"
50

23

12

0.65"
Cmcm
orthorhombic
a=2.8678 Ab=12.2188 A c=3.6941 A
2.76

3.078 g/cm3

61

Bokhimi X., Toledo-Antonio J A, Guzman-Castillo M L,
Hernandez-Beltran F, "Relationship between crystallitesize and

bond lengths in boehmiteLocality:

syntheticSample:

preparation T = 240 C", Journal of Solid State Chemistry 159,

32-40 (2001)

Al2 09 Si2
96-901-5000
0.828320"
264

119



Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

I/lc

Calc. density
Reference

C: Goethite (22.0 %)"

Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

I/lc

Calc. density
Reference

D: Calcite (18.1 %)’

Formula sum

Entry number
Figure-of-Merit (FOM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

l/lc

Calc. density
Reference

R., Ishizawa N.,

E: Hematite (5.6 %)"

Formula sum

Entry number
Figure-of-Merit (FOM)
Total number of peaks
Peaks in range

Peaks matched

ale factor

lem

62

73

0.22"

Clc1

monoclinic

a=5.1480 A b=8.9200 A c= 14.5350 A B= 100.200 °

1.17

2.570 g/cm3

Referensi Gruner W., "The Crystal Structure of
Kaolinite_cod_database_code 1011045", Zeitschrift fur
Kristallographie 83,75-88 (1932)

Fe H O2

96-900-2159

0.771754"

86

35

24

0.53"

Pnma

orthorhombic

a=9.9134 A b=3.0128 A c=4.5800 A

2.93

4.314 g/lcm3

Gualtieri A., Venturelli P., "In situ study of the goethite-
hematite phase transformation by real timesynchrotron
powder diffractionSample at T = 25 C", American
Mineralogist 84, 895-904 (1999)

CCaO0s3

96-900-7690

0.869666"

43

18

13

0.52"

R-3c

trigonal (hexagonal axes)

a=4.9880 A c=17.0680 A

3.53

2.712 g/cm3

Referensi Maslen E. N., Streltsov V. A., Streltsova N.
"Electron density and optical anisotropy inrhombohedral
carbonates.lll. Synchrotron X-ray studies of CaCO3, MgCO3
and MnCO3", Acta Crystallographica, Section B 51(6), 929-
939 (1995)

Fe2 O3

96-900-0140

0.738696"

34

14

11

0.18"

R-3¢c

trigonal (hexagonal axes)
a=5.0380 A c=13.7720 A
3.97

5.256 g/cm3
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Reference
L. W,

F: Quartz (3.0 %)

Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

l/lc

Calc. density
Reference
dependence of

63

Referensi Blake R. L., Hessevick R. E., Zoltai T., Finger
"Refinement of the hematite structure”, AmericanMineralogist
51, 123-129 (1966)

02 Si

96-900-5018

0.741315"

35

16

9

0.08"

P3221S

trigonal (hexagonal axes)

a=4.9137 Ac=5.4047 A

3.31

2.649 g/cm3

Referensi Kihara K., "An X-ray study of the temperature
the quartz structureSample: at T = 298 K",European Journal
of Mineralogy 2, 63-77 (1990)

()2theta values have been shifted internally for the calculation of the amounts, the intensity scaling
factors as well as the figure-of-merit (FoM), due tothe active search-match option 'Automatic zero point

adaption'.

Name

aluminum phosphate

Silver indium (0.75/0.25) — HT

Tridymite
Li4 Ti0.8 N2.4 (Li2 O)1.6
Tridymite

Tridymite

Calcium cadmium oxide (.50/.50/1)

Tridymite
(Ho3 N) In
(Ag2 A0.66
Silver oxide

Zirconium carbide
Dilithium Oxide

Potassium aluminium silicate hydroxide * (Muscovite 2M1)
Potassium aluminium silicate hydroxide * (Muscovite 2M1)

Cu3 Te O6

Cu3 Te O6

5Y0.25) In

CANDIDATES

Formula Entry No. FoM
Pd2 Sn Tm 96-152-2426 0.8113
AlO4 P 96-201-0796 0.8112
Ag0.75 In0.25 96-231-0021 0.8092
C2 Mn N2 96-432-8522 0.8058
Er Rh 96-231-0286 0.8018
02 Si 96-901-3394 0.7986
Li7.2N2.4 01.6 Ti0.8 96-153-7482 0.7982
02 Si 96-901-3492 0.7972
Pd2 Sn Tb 96-152-3489 0.7955
02 Si 96-901-3493 0.7952
Ca0.5Cd0.50 96-101-0885 0.7916
02 Si 96-900-0521 0.7915
Ho3 In N 96-153-3900 0.7911
Ag1.334 Al0.666 96-150-9590 0.7869
Ag2 O 96-101-0605 0.7861
Cu2In Nd 96-152-8013 0.7854
ZrC 96-101-1323 0.7849
Li2 O 96-151-4095 0.7836
AI3H2 K012 Si3  96-101-1050 0.7830
AI3HK 012 Si3 96-110-0014 0.7830
Cu3 06 Te 96-210-6307 0.7829
Pd2 SnY 96-152-3934 0.7817
Cu3 06 Te 96-153-7440 0.7810
Dy In Pd2 96-152-4286 0.7808
Dy Pd2 Sn 96-152-5418 0.7808
Li 96-900-8505 0.7793
Li 96-901-1004 0.7793

anium iron(lll) antimony oxide (3/0.96/0.98/1/9.12)Cu3 Fe0.98 09.12 Sb Ti0.9696-100-1690 0.7787

Au2 Ce0.751n Y0.25 96-151-0378 0.7773
LuN 96-900-8671 0.7769
C16 AICIN16 S4  96-430-9965 0.7766
Cr2 Li14N8 O 96-431-1893 0.7759

1ealuminiumchloride
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Europium Eu 96-900-8535 0.7755
Mg7 TiH12.7 H12.7 Mg7 Ti 96-153-2668 0.7753
(Cu0.5 Zn0.5) Tb Cu0.5 Tb Zn0.5 96-152-4032 0.7748
InTe 96-153-7672 0.7744

Ce (Sn0.5 Tl0.5)3 Ce Sn1.5TI1.5 96-152-7970 0.7743
Cu2 Ni 06 Te 96-810-1058 0.7740

Ag2In Sc 96-150-9651 0.7732

Rb Ca H3 CaH3Rb 96-153-8968 0.7727
(F2 (N H3)4 Co) (Cl 04) Cl CoF2 H12 N4 O4 96-154-1243 0.7726
Ca3 Ge N 96-152-7232 0.7711

Hf 96-152-2790 0.7708

U Zr N2 N2 U Zr 96-153-8284 0.7692
Arsenolite As4 06 96-451-3584 0.7681
F6 In K Rb2 96-152-9483 0.7678

Calcium oxide (Lime) CaO 96-101-1328 0.7670
04 Sb0.92V1.08  96-210-1705 0.7669

Ti 02 O2Ti 96-153-0151 0.7668
Hydronium pentaaquacopper(ll) triperchlorate CI3 CuH13 018 96-220-2293 0.7646
C2 N2 Zn 96-411-9771 0.7645

(Ce0.2Y0.8) Zn Ce0.2Y0.82Zn 96-152-5093 0.7636

and 9950 others..

Search-Match

Settings

Reference database

used COD-lnorg REV248644 2020.03.03
Automatic zeropoint adaptation Yes

Minimum figure-of-merit (FOM) 0.50

2theta window for peak corr. 0.30 deg.

Minimum rel. int. for peak corr. 1

Parameter/influence 2theta 0.50

Parameter/influence intensities 0.50

Parameter multiple/single phase(s) 0.50

CRITERIA FOR ENTRIES ADDED BY USER

Reference:

Entry number: 96-900-0863;96-900-9156;96-901-2274,96-901-2275;96-
901-2276;96-901-5089;96-100-8767;96-100-8768;96-100-
8769;96-101-1088;96-221-1653;96-900-2159;96-900
2160;96-900-3077;96-900-3078;96-900-

3079;96-900-3080;96-900-3081,96-901-0407,96-901-0408;96-901-0409;96-901-0410;96-901-

0411;96-901-

1413;96-901-5697;96-901-6060;96-901-6179;96-901-6407;96-101-1046;96-155-0599;96-900-

9231;96-900-

9235;96-901-5000

PEAK LIST
theta [9] d [A] 1/10 FWHM Matched
2.15 7.2768 95.16 0.2400 B
4.47 6.1179 678.82 0.4000 A
8.56 4.7756 207.57 0.3600
9.94 4.4492 239.68 0.6000 B
0.28 4.3748 251.56 1.2800 B
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4.3041
4.2150
4.1720
4.0773
4.0047
3.8735
3.8374
3.7826
3.6452
3.5881
3.5278
3.4501
3.3462
3.3239
3.2387
3.1650
3.0319
2.7594
2.7054
2.6697
2.5716
2.5483
2.5198
2.4911
2.4228
2.3864
2.3457
2.2831
2.2589
2.1862
2.1685
2.0923
2.0112
1.9788
1.9114
1.8924
1.8772
1.8606
1.8490
1.7073
1.6940
1.6852
1.6663
1.6227
1.6033
1.5252
1.5079
1.4902
1.4827
1.4721
1.4630
1.4529
1.4468
1.4379
1.3815

263.70
313.88
415.82
235.83
99.40
152.08
104.86
137.97
132.89
163.58
196.06
102.01
131.03
110.90
405.32
628.69
1000.00
54.95
140.65
144.28
157.66
260.77
352.74
472.77
315.63
191.35
782.51
287.27
95.65
95.91
107.21
181.96
57.34
55.10
228.59
96.77
194.01
432.70
302.47
125.40
179.71
147.02
183.06
48.27
159.61
96.32
77.06
170.85
136.13
98.12
89.23
234.74
130.40
213.43
54.45

1.9600
1.6800
0.8400
0.3600
2.2000
0.4400
0.3200
0.3200
0.8800
1.2800
0.6800
0.3600
0.4000
0.4000
0.4000
0.3200
0.2800
0.3220
0.4400
0.4800
0.2400
0.8000
0.6400
0.4000
1.4400
2.0800
0.3600
0.2800
0.2800
1.2800
0.5200
0.2800
0.6115
0.6178
0.3200
0.4800
0.2400
0.8800
0.4000
0.4000
1.0800
1.8400
0.8000
0.5800
0.3600
0.6000
0.6000
0.6000
1.4000
2.7600
3.2400
0.3600
0.4400
0.4800
0.2720
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Integrated Profile Areas

Based on calculated profile

Profile area

Overall diffraction profile
Background radiation

Diffraction peaks

Peak area belonging to selected phases
Peak area of phase A (Boehmite)
Peak area of phase B (Kaolinite)
Peak area of phase C (Goethite)
Peak area of phase D (Calcite)
Peak area of phase E (Hematite)
Peak area of phase F (Quartz)
Unidentified peak area

PEAK RESIDUALS

Peak data

Overall peak intensity

Peak intensity belonging to selected phases
Unidentified peak intensity

Diffraction Pattern Graphics

Irel

Counts
117883
82113
35770
25332
6310
5066
6758
4379
2321
497
10437

Counts
1417
1082
335

66

Amount
100.00%
69.66%
30.34%
21.49%
5.35%
4.30%
5.73%
3.71%
1.97%
0.42%
8.85%

Amount
100.00%
76.36%
23.64%

1000

500+

200+

700+

00

500

400

3004

200

100+

00-7650] C Ca O3

[96-800-5018] 02 Si Quartz (3.0%)

te (22.0%

Goeth
Calcite (18.1%)

T T T T T T
10.00 15.00 20.00 25.00 30.00 35.00

Cu-Kal (1.540600 A)

T T
40.00 45.00

T
50.00

E-E-!UIJ
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T T
60.00 65.00 70.00

Ztheta
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Match! Phase Analysis Report

Sample Data

File name

File path

Data collected
Data range
Original data range

Sample: R-BTM-2

R-BTM-2.txt

D:/RIVALDO XRD/R-BTM-2
Mar 21, 2024 12:09:18
5.000° - 70.000°

5.000° - 70.000°

Number of points 3251

Step size 0.020
Rietveld refinement converged No

Alpha2 subtracted No
Background subtr. No

Data smoothed Yes
Radiation X-rays
Wavelength 1.541874 A

Matched Phases

67

Index Amount (%) Name Formula sum
A 46.0 Boehmite AlH 02
B 21.1 Kaolinite Al2 09 Si2
C 175 Goethite Fe O2
D 7.0 Hematite Fe2 O3
E 5.1 Quartz 02 Si
F 3.3 Calcite C Ca0.936 Mg0.064 O3
9.3 Unidentified peak area
A: Boehmite (46.0 %)
Formula sum AlH 02
Entry number 96-901-2254
Figure-of-Merit (FoM) 0.793751
Total number of peaks 100
Peaks in range 45
Peaks matched 18
Intensity scale factor 0.23
Space group Cmcm

Crystal system
Unit cell

l/lc

Calc. density
Reference

B: Kaolinite (21.1 %)
Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range

Peaks matched
Intensity scale factor

gy P

Optimized using
trial version
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orthorhombic

a=2.8678 A b=12.2188 Ac=3.6941 A

2.76

3.078 g/cm?3

Bokhimi X., Toledo-Antonio J A, Guzman-Castillo M L,
Hernandez-Beltran F, "Relationship between crystallitesize
and bond lengths in boehmiteLocality: syntheticSample:
preparation T = 240 C", Journal of Solid State Chemistry
159, 32-40 (2001)

Al2 09 Si2

96-901-5000

0.512677

528

234

92

0.05

Clcl

monoclinic

a=5.1480 A b= 8.9200 A c= 14.5350 A B=100.200 °

1.17

2.570 g/cm3

Gruner W., "The Crystal Structure of
Kaolinite_cod_database_code 1011045", Zeitschrift fur



C: Goethite (17.5 %)
Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

l/lc

Calc. density
Reference

D: Hematite (7.0 %)
Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

lllc

Calc. density
Reference

E: Quartz (5.1 %)
Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

l/lc

Calc. density
Reference

F: Calcite (3.3 %)
Formula sum

er

lerit (FOM)
er of peaks
nge

hed

ale factor
p

68

Kristallographie 83,75-88 (1932)

Fe 02

96-901-1413

0.687616

174

71

34

0.11

Pbnm

orthorhombic

a=4.5900 A b= 10.0000 A c=3.0300 A

3.26

4.195 g/lcms3

Hoppe W., "Uber die kristallstruktur von alpha-AIOOH
(diaspore) und alpha-FeOOH(nadeleisenerz) Locality:
Synthetic", Zeitschrift fur Kristallographie 103, 73-89
(1940)

Fe2 O3

96-901-5965

0.675549

68

28

12

0.05

R-3c

trigonal (hexagonal axes)

a=5.0346 A c= 13.7473 A

4.02

5.272 g/cm?3

Finger L. W., Hazen R. M., "Crystal structure and
isothermal compression of Fe203, Cr203, and V203 to
50kbarsNote: P = 0.001 kbar", Journal of Applied Physics
51, 5362-5367 (1980)

02 Si

96-900-0779

0.662682

66

28

10

0.03

P3221S

trigonal (hexagonal axes)

a=4.7390 A c=5.2790 A

3.18

2.915 g/cm3

Levien L., Prewitt C. T., Weidner D. J., "Structure and
elastic properties of quartz at pressureP = 48.6 kbar",
American Mineralogist 65, 920-930 (1980)

C Ca0.936 Mg0.064 O3
96-900-1298

0.628702

86

36

13

0.02

R-3c
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Crystal system trigonal (hexagonal axes)

Unit cell a=4.9673 Ac=16.9631 A

I/lc 3.35

Calc. density 2.723 g/cm3

Reference Paquette J., Reeder R. J., "Single-crystal X-ray structure

refinements of two biogenic magnesiancalcitecrystalssample

LS", American Mineralogist 75, 1151-1158 (1990)

Candidates

Name Formula Entry No. FoM
Tridymite 02 Si 96-901-3394 0.8312
Retgersite Ni 010 S 96-901-1290 0.8005
Retgersite H12 Ni 010 S 96-901-1266 0.7948
Nickel sulfate(VI) hexahydrate (Retgersite) H12 Ni 010 S 96-101-1190 0.7924
Au Cs 96-151-7938 0.7887
H12 Ni 010 S 96-901-1885 0.7857
Retgersite (deuterated) D12NiO10 S 96-901-1063 0.7834
Retgersite (deuterated) D12NiO10 S 96-901-1265 0.7829
BN 96-151-1243 0.7820
Retgersite H12 Ni 010 S 96-901-1244 0.7817
Retgersite H12 Ni 010 S 96-901-1079 0.7791
Retgersite H12 Ni 010 S 96-901-1367 0.7788
Boehmite AlH 02 96-901-2254 0.7773
Bohmite Al H0.08 02 96-901-5089 0.7766
Retgersite H12 Ni 010 S 96-901-1289 0.7761
aluminum phosphate AlO4 P 96-201-0796 0.7736
Boehmite AlH 02 96-901-2253 0.7735
Boehmite AlH 02 96-901-2252 0.7699
Bohmite AlH 02 96-901-2276 0.7693
Alum-(Na) Al H24 Na 020 S2 96-901-1066 0.7681
Bohmite AlH 02 96-901-2274 0.7680
Al O (O H)0.326 (O D)0.674 Al D0.674 H0.326 O2 96-153-6112 0.7638
Zn Zr 96-152-7719 0.7634
Bohmite AlH 02 96-901-2275 0.7625
I F7 F71 96-231-0566 0.7504
Boehmite AlH 02 96-901-2251 0.7501
C18 F10 S2 96-150-4619 0.7499
Sodium alum Al H24 Na 020 S2 96-901-1065 0.7488
Al1.75 Nal.75 O4 Si0.25 96-200-2894 0.7479

Porphyrazinealuminiumchloride C16 AICIN16 S4
Boehmite AlH 02
(Hf Mo) Hf Mo

(M00.1 Nb0.45 U0.45) Mo00.1 Nb0.45 U0.45 96-152-3208 0.7421

Pd2 Sn (Y0.7 Yb0.3) Pd2 Sn Y0.7 Yb0.3 96-152-2428 0.7417

Ir Tm 96-231-0188 0.7409

C8 H14 010 S2 96-200-9750 0.7402

(Ni (N H3)) (C N)2 (H2 0).25 C2 H3.5 N3 Ni 00.25 96-153-8520 0.7396

Silicon oxide (Cristobalite high) 02 sSi 96-101-0922 0.7393

Sc Zn 96-152-7720 0.7393

Potassium aluminium silicate hydroxide * (Muscovite 2M1)  AI3 H2 K 012 Si3 96-101-1050 0.7392

Potassium aluminium silicate hydroxide * (Muscovite 2M1) AI3 HK 012 Si3 96-110-0014 0.7392

96-430-9965 0.7465
96-901-2250 0.7452
96-152-2747 0.7440

Tridymite 02 Si 96-900-5271  0.7391
C2 Mn N2 96-432-8522 0.7388

Nb 96-400-1054 0.7381

Brushite (deuterated) CaD506P 96-900-7300  0.7376
Brushite (deuterated) CaD506 P 96-900-7289 0.7375

Nb 96-400-0951  0.7374

L~ 4 H2 0)6 H12 Ni O10 Se 96-152-7380  0.7373
leuterated) Ca D506 P 96-900-7299 0.7369
leuterated) CaD506 P 96-900-7288  0.7367
8) Pd2 Sn Er0.4 Pd2 Sn Y0.6 96-152-4844 0.7366
leuterated) CaD506P 96-900-7297 0.7361
others...
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Search-Match

Settings

Reference database used COD-Inorg REV2181202019.09.10
Automatic zeropoint adaptation Yes

Minimum figure-of-merit (FOM) 0.60

2theta window for peak corr. 0.30 deg.

Minimum rel. int. for peak corr. 1

Parameter/influence 2theta 0.50

Parameter/influence intensities 0.50

Parameter multiple/single phase(s) 0.50

Criteria for entries added by user

Reference:

Entry number: 96-100-1742;96-100-1744;96-101-0918;96-101-0929;96-101-0963;96-
210-0993;96-591-0096;96-721-4218;96-721-4219;96-900-0096;96-900-
0575;96-900-0966;96-900-0967;96-900-0968;96-900-0969;96-900-
0970;96-900-0971;96-900-1298;96-900-1299;96-900-7287;96-900-
7688;96-900-7690;96-900-9668;96-900-9669;96-900-9866;96-901-
2074;96-901-3466;96-901-4217,96-901-4345;96-901-4393,;96-901-
4416;96-901-4525;96-901-4612;96-901-4745;96-901-4773;96-901-
4878;96-901-4892;96-901-5067;96-901-5074;96-901-5391;96-901-
5461,96-901-5482;96-901-5488;96-901-5692;96-901-5762;96-901-
5836,96-901-6021;96-901-6023;96-901-6180;96-901-6201;96-901-
6465,96-901-6706;96-901-6707;96-100-8767,96-100-8768;96-100-
8769;96-101-1088;96-221-1653;96-900-2159;96-900-2160;96-900-
3077;96-900-3078;96-900-3079;96-900-3080;96-900-3081,96-901-
0407;96-901-0408;96-901-0409;96-901-0410;96-901-0411,96-901-
1413;96-901-5697;96-901-6060;96-901-6179;96-901-6407;96-
1011046;96-155-0599;96-900-9231;96-900-9235;96-901-5000;96-101-
1241;96-101-1268;96-210-8028;96-210-8029;96-591-0083;96-900-
0140;96-900-2161;96-900-2162;96-900-2163;96-900-9783;96-901-
4881;96-901-5066;96-901-5504;96-901-5965;96-901-6458;96-101-
1098;96-101-1160;96-101-1173;96-101-1177;96-101-1201,96-110-
0020;96-500-0036;96-900-0776;96-900-0777,96-900-0778,96-900-
0779;96-900-0780;96-900-0781;96-900-5018;96-900-5019;96-900-
5020;96-900-5021;96-900-5022;96-900-5023;96-900-5024;96-900-
5025;96-900-5026;96-900-5027;96-900-5028;96-900-5029;96-900-
5030;96-900-5031;96-900-5032;96-900-5033;96-900-5034,96-900-
7379;96-900-8093;96-900-8094;96-900-9667,96-901-0145;96-901-
0146;96-901-0147;96-901-1494,96-901-1495;96-901-1496;96-901-
1497;96-901-2601;96-901-2602;96-901-2603;96-901-2604,96-901-
2605;96-901-2606;96-901-3322;96-901-5023

Peak List

2theta [9] d[A] 1710 FWHM Matched
11.98 7.3876 373.38 0.2000
14.39 6.1541 931.62 0.3200 A
18.24 4.8639 384.02 0.4800
19.50 4.5523 272.67 0.4000
19.94 4.4535 277.41 0.4000
20.30 4.3747 506.54 1.5600
20.90 4.2505 541.82 2.4000
21.34 4.1639 588.16 0.5600
21.62 4.1105 635.02 0.2800
21.85 4.0672 152.77 0.6000
23.54 3.7794 366.76 0.2000
25.20 3.5341 196.33 0.3771
27.36 3.2598 419.37 0.2400
28.19 3.1656 967.17 0.2800
29.52 3.0260 167.06 0.2555
33.24 2.6954 202.89 0.5939
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17 34.68 2.5867 314.14 0.2400 B,C
18 35.26 2.5455 184.38 0.7600 B,C
19 35.72 2.5138 364.90 0.6000 B,C.D
20 36.01 2.4944 280.29 0.4000 B,C,F
21 36.47 2.4640 106.42 3.2800 C
22 37.56 2.3945 170.78 0.4800 B
23 37.93 2.3721 110.91 1.4400 B,E
24 38.35 2.3473 1000.00 0.2800 AB
25 39.72 2.2693 44.99 0.4336 B,C,F
26 44.86 2.0205 90.43 0.3579 AB,C
27 45.74 1.9837 121.41 0.3883 AB
28 47.74 1.9051 262.54 0.3200 B,E,F
29 48.50 1.8770 253.51 0.3600 C
30 48.82 1.8655 704.76 0.3600 AB,F
31 49.23 1.8510 563.69 0.4000 AB
32 49.42 1.8442 477.98 0.4000 AC,D
33 51.32 1.7803 61.41 0.4000 B,C
34 53.56 1.7110 343.14 0.4000 C
35 54.29 1.6897 215.56 1.6400 B,C.D
36 54.67 1.6788 144.31 1.8400 B
37 54.93 1.6716 161.92 1.3200 B
38 55.12 1.6663 494.97 0.3200 AB,C
39 62.41 1.4880 196.58 0.7200 A,B,D,E
40 62.64 1.4830 176.26 0.6800 B,C,D
41 63.62 1.4626 247.58 0.4400 B,C,F
42 63.96 1.4556 454.69 0.4000 A,B,C,D
43 64.66 1.4416 293.63 0.4800 B,C
44 67.60 1.3858 117.95 0.5670 AC

Integrated Profile Areas

Based on calculated profile

Profile area Counts Amount
Overall diffraction profile 116145 100.00%
Background radiation 87902 75.68%
Diffraction peaks 28243 24.32%
Peak area belonging to selected phases 17401 14.98%
Peak area of phase A (Boehmite) 7349 6.33%
Peak area of phase B (Kaolinite) 2872 2.47%
Peak area of phase C (Goethite) 4270 3.68%
Peak area of phase D (Hematite) 1892 1.63%
Peak area of phase E (Quartz) 593 0.51%
Peak area of phase F (Calcite) 426 0.37%
Unidentified peak area 10842 9.33%

Peak Residuals

Peak data Counts Amount
Overall peak intensity 1160 100.00%
Peak intensity belonging to selected phases 77 6.64%
Unidentified peak intensity 1083 93.36%
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Diffraction Pattern Graphics

Irel.
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Match! Phase Analysis Report

SAMPLE DATA

File name

File path

Data collected

Data range

Original data range

Number of points

Step size

Rietveld refinement converged
Alpha2 subtracted

Background subtr.

Data smoothed

Radiation

Wavelength

Index Amount (%) Name
A 40.3 Quartz
B 22.6 Kaolinite
C 16.7 Boehmite
D 8.7 Hematite
E 8.1 Goethite
F 35 Calcite

9.4

A: QUARTZ (40.3 %)

Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

Ilc

Calc. density
Reference

B: KAOLINITE (22.6 %)

Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range

Peaks matched

cale factor
up

stem

Sample: R-BTM-3

R-BTM-3.txt
D:/RIVALDO XRD/R-BTM-3
Mar 21, 2024 12:09:18
5.000° - 70.000°

5.000° - 70.000°

3251

0.020

No

No

No

Yes

X-rays

1.541874 A

Matched Phases

Formula sum

02 Si

Al2 H4 O9 Si2

AlH O2

Fe2 O3

Fe H 02

C Ca0.871 Mg0.129 O3

Unidentified peak area

02 Si

96-900-0778

0.734311

68

28

12

0.32

P3221S

trigonal (hexagonal axes)

a=4.7736 Ac=5.3010 A

3.23

2.861 g/cm3

Levien L., Prewitt C. T., Weidner D. J., "Structure and
elastic properties of quartz at pressureP = 37.6 kbar",
American Mineralogist 65, 920-930 (1980)

Al2 H4 09 Si2

96-900-9231

0.495096

508

262

92

0.07

c1

triclinic (anorthic)

a=5.1554 A b=8.9448 A c= 7.4048 A a= 91.700° B= 104.862 °

1.22
2.599 g/cm3
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Reference

C: BOEHMITE (16.7 %)

Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

Ilc

Calc. density
Reference

D: HEMATITE (8.7 %)

Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

Ilc

Calc. density
Reference

E: GOETHITE (8.1 %)

Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

Ilc

Calc. density

Rofaran~ra

TE (3.5 %)

um

74

Bish D. L., Von Dreele R. B., "Rietveld refinement of
non-hydrogen atomic positions in kaoliniteLocality:
Keokuk, lowa, USANote: clay”, Clays and Clay
Minerals 37, 289-296 (1989)

Al H 02

96-901-2254

0.732928

100

45

14

0.11

Cmcm

orthorhombic

a=2.8678 Ab=12.2188 Ac=3.6941 A

2.76

3.078 g/cm?

Bokhimi X., Toledo-Antonio J A, Guzman-Castillo M L,
Hernandez-Beltran F, "Relationship between crystallite size
and bond lengths in boehmiteLocality: syntheticSample:
preparation T = 240 C", Journal of Solid State Chemistry
159, 32-40 (2001)

Fe2 O3

96-900-0140

0.540418

68

28

10

0.09

R-3c

trigonal (hexagonal axes)

a=5.0380 A c=13.7720 A

3.97

5.256 g/cm3

Blake R. L., Hessevick R. E., Zoltai T., Finger L. W.,
"Refinement of the hematite structure”, American
Mineralogist 51, 123-129 (1966)

Fe H O2

96-900-2159

0.708821

172

69

32

0.06

Pnma

orthorhombic

a=9.9134 Ab=3.0128 A c=4.5800 A

2.93

4.314 g/lcm3

Gualtieri A., Venturelli P., "In situ study of the goethite-
hematite phase transformation by real timesynchrotron
powder diffractionSample at T = 25 C", American
Mineralogist 84, 895-904 (1999)

C Ca0.871 Mg0.129 O3
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Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

Ilc

Calc. density
Reference

Name

Tb15 Ni28 P21
Eu4 As3

Porphyrazinealuminiumchloride

(Np Pu)

Bismuth Telluride Selenide (2/2.4/0.6)

Erbium iridium silicide (4/13/9)

In10.2 (Si12 Al12 048) (H2 S)0.8

(Ni (N H3)) (C N)2 (H2 0).25
Na Y (C 03)2 (H2 0)6
Sm20 Ni41.6 P30

(Pd0.2 Zr0.8)

(Li Mg)
Adamsite-(Y)

Zr2 Pd D1.70

Ba 02 (H2 02)2
Alabandite

potassium 5-azdotetrazolate

(In9.8 HO.4) (Si12 Al12 048) (In S

H)0.4 (H2 S)

(Hf4 Nb3 Zr3)0.2
Sr0.935 Fe4 Sb12

(Ag4)2 (N3 H5)9 (Si12 Al12 048)

Uranium-gamma

Aluminium hydroxide (Gibbsite)
Gibbsite

96-900-1299

0.623283

84

36

15

0.03

R-3¢c

trigonal (hexagonal axes)

a=4.9382 A c=16.8320 A

3.19

2.748 g/lcm3

Paquette J., Reeder R. J., "Single-crystal X-ray
structure refinements of two biogenic
magnesian calcitecrystalssample LB",
American Mineralogist 75, 1151-1158 (1990)

Candidates

Formula

CaMg3 N4 Si

Ni28 P21 Tb15

As3 Eu4d

C16 Al CIN16 S4

Y Zn

c w2

Np Pu

Bi2 Se0.6 Te2.4

Er4 Ir13 Si9

Al12 H1.6 In10.2 048 S0.8 Si12
C2 H3.5 N3 Ni 00.25
C2H12NaO12Y

Ni41.6 P30 Sm20

Pd0.2 Zr0.8

Au Yb

Li Mg
C2 H4.89 Ce0.01 Dy0.06 Er0.05 Gd0.04 Ho0.02 Na
Nd0.03 012 Sm0.02 Tb0.01Tm0.01 Y0.72 Yb0.02
D1.7 Pd Zr2

Ba H4 O6

Mn S
C K N7

Al12 H2.81n10.2 048 S1.4 Si12

La2 Mo2 09

Hf0.8 Nb0.6 Zr0.6

Fe4 Sb12 Sr0.935

D1.29 Mg

Ag8 Al12 H45 N27 048 Si12

AuTb

Ag Er

03Ss

Au Er

U

Hf Sc

Al H3 O3

Al O3

GaPu

Au2 In Pr

CI15N Zr6

Bal.98 Ni8 Sb12.24 Sn11.76
Bal.57 Ni8 Sh16.32 Sn7.68
H13.64 Mg4 022.82 Si6
CrF4 Sr

75

Entry No.
96-400-1936
96-153-6037
96-210-6120
96-430-9965
96-154-1129
96-591-0042
96-152-2442
96-151-1977
96-100-8679
96-153-1417
96-153-8520
96-152-1071
96-153-6034
96-152-2716
96-231-0081
96-152-2372

96-900-4611

96-153-0331
96-153-9449
96-900-5939
96-410-3811

96-153-1414

96-400-0584
96-153-9153
96-152-1360
96-411-1967
96-412-4443

96-151-0311
96-150-9304
96-901-1064
96-151-0126
96-900-8557
96-152-2826
96-101-1082
96-901-5977
96-152-3831
96-151-0427
96-153-1027
96-703-9607
96-703-9604
96-901-5794
96-153-4092

FoM
0.7905
0.7883
0.7835
0.7808
0.7649
0.7617
0.7596
0.7595
0.7592
0.7579
0.7576
0.7570
0.7565
0.7552
0.7550
0.7549

0.7549

0.7539
0.7534
0.7534
0.7530

0.7528

0.7527
0.7519
0.7517
0.7510
0.7510

0.7494
0.7489
0.7475
0.7471
0.7465
0.7463
0.7454
0.7454
0.7450
0.7449
0.7436
0.7433
0.7429
0.7428
0.7427
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Sepiolite H12 Mg3.84 022 Si6 96-901-4920  0.7420
C20 CI10 N6 96-151-7089  0.7419
Ir3 Sc Si7 96-210-6278  0.7419
Eg\gg Al)(Si4 010 (H20)2 (O H))) Al Hg Mg 015 Sia 96-153-3366  0.7417
0)2
U 96-153-9737  0.7417
Tricaesium trioxoantimonate(lll) Cs3 03 Sb 96-201-2248  0.7416
Ag_zeolite_A Ag69.45 Al96 0473.69 Si96 96-710-8287  0.7415
Ag_zeolite_A Ag68.05 Al96 0476.24 Si96 96-710-8288  0.7415
Au2 Dy2 In 96-720-9405  0.7414
(IN9.5 HO.5) (Si12 Al12 048) (IS Al12 H6 In10 048 S3 Sil12 96-153-1408  0.7413

H)0.5 (H2 S)2.5
and 4308 others...

Search-Match

SETTINGS
Reference database used COD-Inorg REV218120 2019.09.10
Automatic zeropoint adaptation Yes
Minimum figure-of-merit (FoM) 0.60
2theta window for peak corr. 0.30 deg.
Minimum rel. int. for peak corr. 1
Parameter/influence 2theta 0.50
Parameter/influence intensities 0.50
Parameter multiple/single phase(s) 0.50
Criteria for entries added by user
Reference:
Entry number: 96-901-0943;96-901-2248;96-901-2249;96-901-2250;96-901-2251;96-901-2252;96-901-2253;96-

901-2254,96-101-1046;96-155-0599;96-900-9231;96-900-9235;96-901-5000;96-101-1241;96-101-
1268;96-210-8028;96-210-8029;96-591-0083;96-900-0140;96-900-2161,96-900-2162;96-900-
2163;96-900-9783;96-901-4881,96-901-5066;96-901-5504;96-901-5965;96-901-6458;96-101-
1098;96-101-1160;96-101-1173;96-101-1177;96-101-1201;96-110-0020;96-500-0036;96-900-
0776;96-900-0777,96-900-0778;96-900-0779;96-900-0780;96-900-0781;96-900-5018;96-900-
5019;96-900-5020;96-900-5021,96-900-5022;96-900-5023;96-900-5024,96-900-5025;96-900-
5026;96-900-5027;96-900-5028;96-900-5029;96-900-5030;96-900-5031,;96-900-5032;96-900-
5033;96-900-5034,96-900-7379;96-900-8093;96-900-8094,96-900-9667;96-901-0145;96-901-
0146;96-901-0147;96-901-1494,96-901-1495;96-901-1496;96-901-1497,96-901-2601,96-901-
2602;96-901-2603;96-901-2604,96-901-2605;96-901-2606;96-901-3322;96-901-5023;96-100-
8767;96-100-8768;96-100-8769;96-101-1088;96-221-1653;96-900-2159;96-900-2160;96-900-
3077;96-900-3078;96-900-3079;96-900-3080;96-900-3081;96-901-0407;96-901-0408;96-901-
0409;96-901-0410;96-901-0411,96-901-1413;96-901-5697;96-901-6060;96-901-6179;96-901-
6407;96-100-1742;96-100-1744;96-101-0918;96-101-0929;96-101-0963;96-210-0993;96-591-
0096;96-721-4218;96-721-4219;96-900-0096,;96-900-0575;96-900-0966;96-900-0967;96-900-
0968;96-900-0969;96-900-0970;96-900-0971;96-900-1298;96-900-1299;96-900-7287;96-900-
7688;96-900-7690;96-900-9668;96-900-9669;96-900-9866;96-901-2074,96-901-3466,96-901-
4217;96-901-4345;96-901-4393;96-901-4416,96-901-4525;96-901-4612;96-901-4745;96-901-
4773;96-901-4878;96-901-4892;96-901-5067;96-901-5074;96-901-5391,96-901-5461,;96-901-
5482;96-901-5488;96-901-5692;96-901-5762;96-901-5836;96-901-6021;96-901-6023;96-901-
6180;96-901-6201,96-901-6465;96-901-6706;96-901-6707

Peak List
2theta[9] d [A] 1110 FWHM Matched
7.08 12.4857 363.40 0.4000
8.72 10.1408 291.68 0.2000
12.00 7.3754 254.31 0.2800
13.48 6.5688 246.16 0.2400
14.34 6.1767 397.17 0.3600 C
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6 16.24 5.4581 169.72 0.2400

7 18.16 4.8851 211.14 0.2800 E

8 18.51 4.7930 115.93 0.3600

9 19.98 4.4440 402.74 0.6000 B

10 20.38 4.3577 376.63 0.6000 B

11 20.94 4.2424 396.40 0.4400

12 21.48 4.1361 284.17 0.4400 AB,E
13 23.76 3.7455 506.10 0.2800 B

14 24.62 3.6160 306.58 0.2400 B
15 25.83 3.4493 146.71 0.2400 B
16 26.52 3.3611 273.07 0.2800 B.E
17 26.82 3.3240 84.73 0.7200

18 27.43 3.2514 1000.00 0.3600 A
19 27.80 3.2092 555.06 0.3600

20 28.21 3.1639 253.39 0.3200 B,C
21 30.06 2.9729 321.79 0.4000 F
22 30.70 2.9123 271.32 0.3200

23 33.38 2.6847 50.90 0.8800 D,E
24 35.00 2.5638 417.94 0.4000 B.E
25 35.62 2.5205 428.79 1.1200 B.D,E
26 36.07 2.4900 128.56 2.5600 B,E
27 36.46 2.4644 315.14 2.5200 E,F
28 37.00 2.4296 346.13 0.6400 E

29 38.24 2.3537 401.57 0.4400 B,C
30 41.70 2.1658 239.95 0.2800 ABE
31 46.30 1.9610 156.34 0.2400 B
32 47.82 1.9021 195.15 0.3200 B,E,F
33 48.80 1.8662 267.12 0.3600 B,C
34 50.54 1.8060 172.47 0.3200 B
35 50.86 1.7953 300.86 0.3200 B.E
36 53.88 1.7016 118.51 0.5577 B,.D,E
37 56.12 1.6663 92.14 0.5645 B,C
38 59.00 1.5656 149.25 0.2400 AB.EF
39 62.10 1.4947 312.76 0.4800 AB,C,D,EF
40 62.79 1.4798 66.25 0.5600 B,.D
41 63.84 1.4581 187.28 0.4000 B,CD,EF
42 64.74 1.4400 192.99 0.3600 B,C.E
43 65.80 1.4193 170.24 0.2000 A,B,D.E,F
44 67.60 1.3858 56.10 0.8036 B,C.E

Integrated Profile Areas

Based on calculated profile

Profile area Counts Amount
Overall diffraction profile 130512 100.00%
Background radiation 101975 78.13%
Diffraction peaks 28537 21.87%
Peak area belonging to selected phases 16261 12.46%
Peak area of phase A (Quartz) 4822 3.69%
Peak area of phase B (Kaolinite) 3608 2.76%
Peak area of phase C (Boehmite) 2965 2.27%
Peak area of phase D (Hematite) 2426 1.86%
Peak area of phase E (Goethite) 1977 1.51%

a of phase F (Calcite) 464 0.36%
ied peak area 12276 9.41%

Peak Residuals

a Counts Amount
Optimized using o,y intensity 1141 100.00%
trial version

www.balesio.com




Peak intensity belonging to selected phases 181 15.86%
Unidentified peak intensity 960 84.14%

Diffraction Pattern Graphics

Irel.

1000 -
Experimental pattern: R-BTM-3
200 4 Calculated pattern (exp. peaks) (Rp=47.2 %)
300 4 [25-300 JAlZ2 H4 D8 Si2 Kaolinite (22.6%
[96-301-2254] &1 H 02 Boehmite (16.7%)
700 4 [96-900-0140] Fe2 03’ Hematite (8.7%

[96-300-2158] Fe H 02 Goethite (5.1%
[96-900-1299] C Ca0.871 Mg0.129 O3 Calcite (3.5%)

&00
200
4004
300 4
200 4
100 -
AL
|

T T T T T T T T T T T T
10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00
Cu-Ka (1.241874 4) 2theta

Match! Copyright © 2003-2019 CRYSTAL IMPACT, Bonn, Germany
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Match! Phase Analysis Report

Sample Data

File name

File path

Data collected
Data range
Original data range

SAMPLE: R-BTM-4

R-BTM-4.txt

D:/RIVALDO XRD/R-BTM-4
Mar 21, 2024 12:09:18
5.000° - 70.000°

5.000° - 70.000°

Number of points 3251
Step size 0.020
Rietveld refinement converged No
Alpha2 subtracted No
Background subtr. No
Data smoothed Yes
Radiation X-rays
Wavelength 1.541874 A
MATCHED PHASES
Index Amount (%) Name Formula sum
A 40.4 Boehmite AlH 02
B 32.7 Kaolinite Al2 H4 09 Si2
C 8.5 Calcite CCa0s3
D 7.9 Hematite Fe2 O3
E 6.3 Goethite Fe H 02
F 4.3 Quartz 02 sSi
10.3 Unidentified peak area

A: Boehmite (40.4 %)

Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

l/lc

Calc. density
Reference

B: Kaolinite (32.7 %)

Formula sum

trv niimper
Merit (FoM)
ber of peaks
‘ange
tched
icale factor
up
stem

Optimized using
trial version
www.balesio.com

AlH 02

96-901-2254

0.811091

100

45

18

0.51

Cmcm

orthorhombic

a=2.8678 Ab=12.2188 A c=13.6941 A

2.76

3.078 g/cm?

Bokhimi X., Toledo-Antonio J A, Guzman-Castilo M L,
Hernandez-Beltran F, "Relationship between crystallitesize and
bond lengths in boehmiteLocality: syntheticSample:
preparation T = 240 C", Journal of Solid State Chemistry 159,
32-40 (2001)

Al2 H4 09 Si2

96-900-9235

0.506644

508

262

138

0.17

C1

triclinic (anorthic)

a=5.1535 A b=8.9419 A c= 7.3906 A a= 91.926° B= 105.046 °



y=89.797 °
I/lc

Calc. density
Reference

C: Calcite (8.5 %)

Formula sum

Entry number
Figure-of-Merit (FOM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

lllc

Calc. density
Reference

D: Hematite (7.9 %)

Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

l/lc

Calc. density
Reference

E: Goethite (6.3 %)

Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range

Peaks matched
Intensity scale factor
Space group

stem

sity

80

1.14

2.608 g/cm3

Bish D. L., "Rietveld refinement of the kaolinite structure at
1.5 KNote: sample at T = 1.5 KLocality: Keokuk, lowa,
USA", Clays and Clay Minerals 41, 738-744 (1993)

CCa0s3

96-900-0970

0.483723

86

36

19

0.12

R-3c

trigonal (hexagonal axes)

a=4.9780 A c=17.4620 A

3.09

2.661 g/cm?

Markgraf S. A., Reeder R. J., "High-temperature structure
refinements of calcite and magnesiteSample: T =750 C",
American Mineralogist 70, 590-600 (1985)

Fe2 O3

96-901-6458

0.455172

68

28

16

0.14

R-3c

trigonal (hexagonal axes)

a=5.0066 A c=13.6411 A

4.00

5.373 g/cm3

Finger L. W., Hazen R. M., "Crystal structure and isothermal
compression of Fe203, Cr203, and V203 to 50kbarsNote:
P = 43.9 kbar", Journal of Applied Physics 51, 5362-5367
(1980)

Fe H 02

96-900-3081

0.425538

164

66

26

0.09

Pbnm

orthorhombic

a=4.4683 A b=9.8334 Ac=29739 A

3.19

4.465 g/cm3

Nagai T., Kagi H., Yamanaka T., "Variation of hydrogen
bonded O. O distances in goethite at high pressureSample at
P =9.0 GPa", American Mineralogist 88, 1423-1427 (2003)
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F: Quartz (4.3 %)

81

Formula sum 02 Si
Entry number 96-900-0776
Figure-of-Merit (FoM) 0.720603
Total number of peaks 70
Peaks in range 31
Peaks matched 22
Intensity scale factor 0.07
Space group P3221S
Crystal system trigonal (hexagonal axes)
Unit cell a=4.9160 A c=5.4054 A
I/lc 3.30
Calc. density 2.646 g/cm3
Reference Levien L., Prewitt C. T., Weidner D. J., "Structure and elastic
properties of quartz at pressureP = 1 atm", American
Mineralogist 65, 920-930 (1980)
CANDIDATES
Name Formula Entry No. FoM
Bi9 Mn5.571 020.143 96-154-8396 0.8163
Bi9 Mn5.571 020.143 96-154-8395 0.8007
Cu Zr2 96-152-4982 0.8001
Pan004 C48 H96 Bi7 124 Na3 012 96-400-2681 0.7979
Poly[(\m~2~-hydrazine)(\m~4~-
. Fe H4 N2 04 P 96-224-1301 0.7961
phosphato)iron(lll)]
Retgersite Ni 010 S 96-901-1290 0.7952
Carlinite STI2 96-901-2278 0.7946
Calcium Ca 96-901-2917 0.7934
Jonesite Al2 Ba4 H22 K1.6 Na0.4 041.02 Si10 Ti4 96-900-3317 0.7932
B2 H4 04 96-705-0580 0.7928
B H2 O2 96-901-6430 0.7928
CoH4 N204 S 96-432-4099 0.7923
Mn5 O24 S6 Sr 96-150-8819 0.7913
Sr2 Zn (Ge2 QO7) Ge2 O7 Sr2 Zn 96-153-6208 0.7911
(Np Pu) Np Pu 96-152-2442 0.7901
Acetylene dicarboxylic acid dihydrate C4 H6 06 96-590-0036 0.7899
Retgersite H12 NiO10 S 96-901-1289 0.7886
C36 H88 Gel2 Nd8 068 96-410-5261 0.7878
Li2 Mo O4 96-702-4043 0.7875
C4 N5 S3 96-411-6295 0.7873
?La202Zn0.1Mn0.9Se2? La2 Mn0.9 02 Se2 Zn0.1 96-434-2931 0.7873
C6 H20 Cl4 Mn N2 96-210-1147 0.7865
C12 F8 Hg N2 04 96-720-5217 0.7849
Ag6 (Ge 0O4) (S 04) Ag6 Ge 08 S 96-810-3412 0.7843
Hf 96-153-9077 0.7835
Martinite B2.84 Ca4.58 F2 H5.96 Na9.34 044  96-901-0638 0.7830
Sil3.16
Na Y (C 03)2 (H2 O)6 C2H12NaO12Y 96-152-1071 0.7822
Al2 Na2.28 08 Si2 96-400-2835 0.7815
trizinc borate phosphate B O7 P Zn3 96-222-8902 0.7809
Hafnium Hf 96-900-8502 0.7797
Li Na5 (P 04)2 Li Na5 08 P2 96-153-4957 0.7793
Co Ge2 O7 Sr2 96-432-8649 0.7792
Hf 96-151-2511 0.7781
m \/ 04) 04 SmV 96-152-7827 0.7780
anium oxide Ni O3 Ti 96-101-0027 0.7778
Ni O3 Ti 96-900-8037 0.7778
C4 H12 Al5 F17 N10 96-450-6127 0.7777
tanium indium phosphate
5/.15/3) C4 H12 AI5 F17 N10 96-100-8368  0.7769

Dptimlzed usjng .15 012 P3Til1.85
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96-100-8368
0.7769
Li2 (Te O3) Li203 Te 96-153-7118 0.7768
gadolinium orthovanadate Gd 04V 96-434-1677 0.7768
Trivanadium(lll) silicopentaphosphate 019 P5Si V3 96-100-1684 0.7766
Gainesite Be0.5 Na0.956 08 P2 Zr 96-900-0904 0.7765
Adamsite-(Y) C2 H4.89 Ceo.al Dy0.06 Er0.05 Gd0.04 96-900-4611 0.7765

00.02 Na

Nd0.03 012 Sm0.02Th0.01Tm0.01
Y0.72 Yb0.02

H8 Pt 06 H8 O6 Pt 96-152-7115 0.7762
Carlinite STI2 96-901-1852 0.7761
(Li1.45 Na0.45) (Ti1.1 Al0.9) (P 04)3 Al0.9 Li1.45 Na0.45 012 P3Til.1 96-722-1289 0.7759
tetrachloro-o-benzoquinone C6 Cl4 02 96-151-6179 0.7751

Ga3 Y5 96-152-8256 0.7750

Pb5 Sr3 96-151-8045 0.7740

Cr0.5 Li2 O3 Sb0.5 96-703-0803 0.7739

Ammonium hexafluorosilicate F6 H8 N2 Si 96-101-0993 0.7738
(Cryptohalite)
Cryptohalite F6 N2 Si 96-901-6697 0.7738

and 9950 others...

SEARCH-MATCH

Settings
Reference database
used COD-lnorg REV218120 2019.09.10Automatic zeropoint
adaptation Yes
Minimum figure-of-merit (FoM) 0.31
2theta window for peak corr. 0.30 deg.
Minimum rel. int. for peak corr. 1
Parameter/influence 2theta 0.50
Parameter/influence intensities 0.50

Parameter multiple/single phase(s) 0.50

CRITERIA FOR ENTRIES ADDED BY USER

Reference:

Entry number: 96-100-1742;96-100-1744;96-101-0918;96-101-0929;96-
101-0963;96-210-0993;96-591-0096;96-721-4218;96-721-
4219;96-900-0096;96-900-0575;96-900-0966;96-900-
0967;96-900-0968;96-900-0969;96-900-0970;96-900-
0971;96-900-1298;96-900-1299;96-900-7287;96-900-
7688;96-900-7690;96-900-9668;96-900-9669;96-900-
9866;96-901-2074;96-901-3466;96-901-4217,96-901-
4345;96-901-4393;96-901-4416;96-901-4525;96-901-
4612;96-901-4745;96-901-4773;96-901-4878;96-901-
4892;96-901-5067;96-901-5074;96-901-5391;96-901-
5461,96-901-5482;96-901-5488;96-901-5692;96-901-
5762;96-901-5836;96-901-6021;96-901-6023;96-901-
6180;96-901-6201;96-901-6465;96-901-6706,96-901-
6707;96-101-1046;96-155-0599;96-900-9231,96-900-
9235;96-901-5000;96-101-1241;96-101-1268;96-210-
8028;96-210-8029;96-591-0083;96-900-0140;96-900-
2161,96-900-2162;96-900-2163;96-900-9783;96-901-
4881,96-901-5066;96-901-5504;96-901-5965;96-901-
6458,96-100-8767;96-100-8768;96-100-8769;96-101-
1088;96-221-1653;96-900-2159;96-900-2160;96-900-
3077;96-900-3078;96-900-3079;96-900-3080;96-900-
3081;96-901-0407;96-901-0408;96-901-0409;96-901-
0410;96-901-0411;96-901-1413;96-901-5697;96-901-
6060;96-901-6179;96-901-6407
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1
2
3
4
5
6
7
8
9
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2theta [?]
6.36
6.88
13.46
14.42
18.40
19.76
20.66
20.96
21.28
24.20
24.54
25.18
26.58
27.33
28.21
29.42
29.90
30.88
31.46
32.14
32.94
34.56
35.00
35.52
36.72
37.02
38.35
39.43
39.82
40.48
41.22
43.21
44.80
45.48
47.57
48.11
48.50
48.92
49.24
49.88
50.58
51.26
54.04
54.48
55.19
56.62
57.34
61.22
61.78
62.22
62.91
63.94
64.32
64.78
67.60

PEAK LIST
d[A] 1710
13.8975 678.98
12.8483 707.56
6.5785 377.03
6.1426 1000.00
4.8219 484.46
4.4930 488.51
4.2986 203.67
4.2384 587.06
4.1754 723.11
3.6778 402.08
3.6276 463.77
3.5368 519.26
3.3537 471.91
3.2632 717.99
3.1636 680.82
3.0358 782.68
2.9884 353.93
2.8962 89.62
2.8437 311.76
2.7851 322.63
2.7192 428.76
2.5954 379.12
2.5638 527.17
2.5274 725.52
2.4472 150.45
2.4284 564.22
2.3470 727.85
2.2855 182.67
2.2638 398.51
2.2284 361.15
2.1901 148.67
2.0937 151.33
2.0231 306.12
1.9944 279.59
1.9115 197.95
1.8913 65.36
1.8770 496.15
1.8618 490.74
1.8504 386.63
1.8283 234.70
1.8046 222.66
1.7823 283.81
1.6970 444.09
1.6843 385.27
1.6642 275.00
1.6256 251.47
1.6069 304.53
1.5140 279.70
1.5017 285.47
1.4921 421.98
1.4774 83.99
1.4560 423.45
1.4484 378.34
1.4392 409.48
1.3858 96.60

FWHM
0.2400
0.2800
0.2000
0.4400
0.3600
0.6000
1.9600
0.6000
0.6000
0.2400
0.4000
0.4000
0.3200
0.2800
0.3200
0.3200
0.3200
0.6000
0.2400
0.4400
0.6000
0.2000
0.4400
0.8400
1.8400
1.0000
0.3200
0.2800
0.2800
0.3200
0.6582
0.2800
0.3600
0.4400
0.2800
2.0400
0.3600
0.8800
0.4400
0.4400
0.3200
0.3600
0.8400
1.7600
0.4000
0.2000
0.4400
0.2800
0.4400
0.4400
0.7600
0.3600
0.3600
0.3600
0.4562
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Matched
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AB,F
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Integrated Profile Areas

Based on calculated profile

Profile area Counts Amount
Overall diffraction profile 118821 100.00%
Background radiation 92803 78.10%
Diffraction peaks 26018 21.90%
Peak area belonging to selected phases 13807 11.62%
Peak area of phase A (Boehmite) 5582 4.70%
Peak area of phase B (Kaolinite) 3677 3.09%
Peak area of phase C (Calcite) 745 0.63%
Peak area of phase D (Hematite) 1971 1.66%
Peak area of phase E (Goethite) 1422 1.20%
Peak area of phase F (Quartz) 410 0.35%
Unidentified peak area 12211 10.28%

PEAK RESIDUALS

Peak data Counts Amount
Overall peak intensity 1009 100.00%
Peak intensity belonging to selected phases 366 36.30%
Unidentified peak intensity 643 63.70%

Diffraction Pattern Graphics

I rel.
1000

Experimental pattern: R-BTM-4
900 - Calculated pattern (exp. peaks) (Rp=36.3 %)
[95-901-2254] AlH O2 Boehmite (40.4%)
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Lampiran 4
Hasil Analisis XRF
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L]
% |DSurvey SUPERINTENDING COMPANY OF INDONESIA L

RBTM-1 17.08 34.04 1.53 14.1% 5.44
RBTM-2 15.22 39.16 1.70 16.15 1.50
RBTM-3 27.29 29.62 1.23 11.21 2.24
RBTM-4 15.93 33.47 1.50 13.83. 5.30
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Lampiran 5
Kartu Konsultasi Tugas Akhir



JUDUL: KARAKTE RISAST BiatH BAUK ST
KABUPATE N M ARSC , Sulawe st € CATAN

Lampiran B 10

Kartu Konsultasi Tugas Akhir

(Konsultasi minimal 8 kali)
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