Appendix A

Equations and formulas used in the interpretation of characterization techniques of the
mixed metal oxides nanoparticles.

Spurr and Myers equation
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Where F, I, and I, are such that
F = radial distribution of crystallographic phases,
I = strongest rutile intensity,

I, = strongest anatase intensity

2. Scherer’s formula

The size of the nanoparticles after a given calcination temperature will be calculated using the Scherer’s
formula
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Where D, 4, fs, Bn, € and K are such that

D

D = average grain size

A = wavelength with a constant value of 0.15418nm

Ps = the full-width half-maximum (FWHM) of the diffraction peak of the sample
fn = instrumental broadening

0 = Bragg angle for the x-rays diffraction angle of 100% peak considered.

K = a constant equal to 0.91



Appendix B

3.2 Crystallographic phases

3.2.1 Identification of the mixed metal phases.

The XRD analysis determined a wide range of metal oxides mixed in the precursor powders produced by the
resin-gel method of synthesis. The multi-phased precursor powders were composed of titanium oxides,
copper oxides and complex copper titanium oxides of different polymorphic states. Eva software
automatically search-matched and compared the sample patterns from a rapid method of identification of
solid materials using the ICDD database that identifies the crystallographic phases of the precursor
powders.®> However the drawback associated with this identification process is that the compound must
have been previously synthesised and have its analysed pattern entered into the database and the compound
must be crystalline. The copper based oxides produced in the metal mixture nanopowders include the
polymorph referred to as tenorite (CuO), the simple copper oxide (CuO), the dicopper monoxide polymorph
called cuprite (Cu,0), also a unique polymorphic oxide called paramelaconite (Cu4O3) and other copper
oxides of similar crystallographic phases such as CugOs and Cu,0,.® However, the latter were in very small
amounts so that they did not contribute to significant peaks in the patterns. This phenomenon is represented

in figures below.

Titanium dioxide produced two polymorphs in their pure crystallographic phases. Their relative amounts
were subject to their percentage ratios in the reaction mixture. The pure phases gave characteristic distinct
peaks on the XRD patterns as shown in figures 3.2.1a, 3.2.1b and 3.2.1c below. Titanium and copper salts
further reacted to produce mixed metal oxides of copper titanium oxide or titanium copper oxide. These
oxides take the molecular forms CuzTiOs CusTiOy4, Ti3CuzO, Cu,TisO, Cu,Ti,Os and Cu,TiOs. The
occurrence of these ceramics varied with temperature and percentage composition of the respective metals.®’

Figure 3.2.1d below shows the variation in these mixed metal oxides.

Having identified the range of copper, titanium and copper titanium oxides, there were some peaks which
did not identify with any of the oxides in the metal mixture. Detailed Eva search revealed that a peak
occurring at 16.5° on the 26 scale is due to an unknown phase of titanium based compound unidentifiable in
the ICDD databases. The crystallographic phases identified in this analysis contributed to the peak patterns
produced by the X-ray diffraction of the nanopowders. The relative abundance of each phase determined the
intensity of each peak and in some instances resulting in peak broadening.®® It is noticeable that some peaks
are fingerprints of multiple phases of two or more compounds as shown in figures 3.2.1e and 3.2.1f. This



implies that these compounds diffracted X-rays at same angles hence occurring at the same peak position.®

32.69.70 Figure 3.2.1d below illustrates this phenomenon and shows that tenorite, paramelaconite and all the

phases of the mixed metal oxides of copper titanium oxides are on the same peak.
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Figure 3.2.1a XRD pattern of non-calcined sample with composition 0% Ti: 100% Cu
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Figure 3.2.1b XRD pattern of a non-calcined sample with composition 95% Ti: 5% Cu
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Figure 3.2.1c PXRD sample calcined at 900°C with composition 95% Ti: 5% Cu
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Figure 3.2.1d XRD sample calcined at 500°C with composition 40% Ti: 60% Cu
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Figure 3.2.1e PXRD pattern of a non-calcined sample with composition 40% Ti: 60% Cu
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Figure3.2.1f XRD pattern of a non-calcined sample with composition 50% Ti; 50% Cu



3.2.2 Trends in Crystallographic Phase Variation

Samples prepared for this research showed variation arising from the percentage composition varied in a
decreasing order for copper and increasing order for titanium. The first sample in the series comprised of
100 % copper and 0 % titanium. In the non-calcined series, this sample produced a range of copper-based
phases as shown in Figure 3.2.1 in Appendix B. There is also a peak showing pure copper. This peak is more
intense than peaks due to copper oxides. This phenomenon is the same in the series calcined at 300°C. For
the series calcined at 500, 700 and 900°C, the first peak pattern is showing only one pure phase, that is the
tenorite with a peak so intense beyond 100 % without any other phases occurring as in appendices C, D and
E. This implies that heat treatment of the precursor powders at temperatures above 300°C resulted in the
copper oxide phases turning to tenorite.”* It also infers that the pure phase tenorite is more
thermodynamically stable at high temperatures than other phases of copper oxides occurring in abundance at

low temperatures.”

The ocurrence of the cuprite polymorph is shown to be subject to both temperature and percentage
composition. Appendices B and C present this phenomenon in which it is occurring in the first three patterns
of the non-calcined series with peak intensity diminishing as percentage copper decreased. In the series
calcined at 300°C, cuprite occurred only in the first two patterns but had very low peak intensities. In the
rest of the series, this polymorph did not form. This is attributable to the instability of cuprite at high
temperatures and does not preferentially form in a random reaction in favor of other copper oxides.™
Another phase of interest called paramelaconite (CusO3) occurred much in the same manner as tenorite
except that its intensity was always considerably lower. It exhibited the same pattern as the tenorite does, as

the copper percentage composition decreases. Its persistence shows that it is not temperature dependant.”

At the introduction of 5 % titanium, the intensity of the tenorite decreased across the whole temperature
range with the formation of other phases of both copper and titanium oxides. There is a notable appearance
of the anatase peak. This peak starts as a small peak increasing in intensity as titanium percentage
composition increases. The occurrence of multiple phases on a single peak occurred from the initial
introduction of titanium at 5 % until where percentage copper composition had diminished to 5 % and
titanium increased to 95 %. At this composition a small peak of low intensity is identified as due to tenorite
and high intensity peaks, due to either anatase only or both anatase and rutile. The last sample in all the
series comprises of 100 % titanium and 0 % copper so that there are peaks due to pure phase Anatase (TiOy).
This trend in crystallographic phase variation occurred across the whole temperature ranges as in appendices
AtoF.

A new set of reflections corresponding to the unknown non-stoichiometric mixed-metal oxide product
CuxTiyO emerges and grows in intensity at the expense of the reflection from CuO and TiO,. Studying the

evolution of the pattern as a function of temperature allows rapid identification of phase changes, which



cause marked changes in the pattern as the material adopts a new structure.” The wide range of copper
titanium oxide polymorphs synthesised according to the temperature of calcination. The non-calcined series
and the 300°C calcined series were composed of copper titanium oxides of the Cu;TiOs, CusTiO4 and
Ti3Cuz0 polymorphs. These phases occurred on the same peak as the Tenorite and paramelaconite peaks but
with varying intensities. At 15 % Ti and 85 % Cu the polymorph TizCu3O vanished but the other two
polymorphs continued at varying relative abundances until the percentage composition of copper diminishes
to 0 %.

For the 500°C calcined series, a unique polymorph of the form Cu,Ti,Os was produced in addition to the
polymorphs CuzTiOs CusTiO4 and TizCuzO. The phase’s peak intensity initially increased with increase in
Ti. However, after a significant decrease in copper percentage composition, its intensity diminished until it
became indistinguishable. At 700°C and 900°C, the Cu3TiOs polymorph is the most dominant copper
titanium oxide, with other polymorphs occurring in small quantities and only appearing in the first two or
three patterns of their respective series. In the rest of the series, the relative abundance of the CusTiOs
initially increased with increase of Ti percentage composition. However, with the continued decrease in Cu

composition, its peak intensity started to diminish beyond the 50 % ratio until it was insignificantly low.

XRD Patterns of Resin-gel non — calcined precursor powders.
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[4]00-018-0461 (D) - Copper Titanium Oxide - Cu3TIOS - Y: 36.08 % - d x by: 0.9833 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
[¥]01-083-1665 (C) - Paramelaconite - Cu403 - Y: 26.00 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢
[X100-001-0211 (D) - Ammonium Copber Chioride Hvdrate - (NHA)2CUCI4-2H20 - Y: 18.22 % - d x bv: 1. - WL: 1.5406 - Tetraaonal - a 7.58300 - b 7.58300 - ¢ 7.95000 - alha 90.000 - beta 90.000 - aamma 90.000 - 2 - 4¢
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[AJTi-45 : Cu-55 - File: d5_515.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 © - Step: 0.300 ° - St [M]00-001-0211 (D) - Ammonium Copper Chloride Hydrate - (NH4)2CuCI4-2H20 - Y: 22.52 % - d X by: 1. - \
Operations: Background 1.000,1.000 | Import
00-041-0254 (D) - Tenorite, syn - CuO - Y: 71.97 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3
[#]01-089-4921 (C) - Anatase, syn - TIO2 - Y: 83.06 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.77700 - b
[#]00-018-0461 (D) - Copper Titanium Oxide - Cu3TIOS - Y: 45.11 % - d x by: 0.9792 - WL: 1.5406 - Tetrago
[a]o1-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 19.37 % - d x by: 1. - WL: 1.5406 - Rhombo.H.a
[¥]01-084-1750 (C) - Titanium Oxide - TiO2 - Y: 25.97 % - d x by: 0.9687 - WL: 1.5406 - Orthorhombic - a 4.5
[X101-083-1665 (C) - Paramelaconite - Cu403 - Y: 28.50 % - d x bv: 1. - WL: 1.5406 - Tetraonal - a 5.83700

v YWY Iy
T T

10 20

10000

9000
JAnatase
8000
7000 [renorite

6000

5000

Lin (Counts)

4000

Copper titanium oxide (Cu3TiO5)

3000
Ammonium cofiper chloride hyd

2000 er titanium oxide (Cu3TiO4|
jron m oxide (FeTifp4) .
1000 T .
] . \ |
x xx v k/\' s .
S (N ,|A 1 Al.'lh A b TR i !h A 27l Fu_ 3 fliww dw o«
0 L 1 B By B B B T LA LA B B e
10 20 20 40 50 80
2-Theta - Scale
12000
11000
10000
12000
9000
11000
8000
— 10000
0‘27000
=
3 Anatase
9000
O 6000 —
£
— 8000
5000
’(7)\7000
4000 c
=3
<]
3000 86000
£
-
2000 5000
Tenorite
1000 4000  —
ate
0 L 3000
© opger titanium oxide (Cu3TiO5)
- taniyin oxide (Fe2Tios5)
TS -« Coppef titanium oxidf (Cu3TiQ4 M
Operati 1000 N
Elol-oso- laconite « -
01-078- ) "
[®00-018- N NN W I \i‘ e L ‘l VS| R A vk L. e
Eoroes P L A B A L e e B e
[¥o1-083- 10 40 50 60 70
[]00-009-

2-Theta - Scale

BITi-60 : Cu-40 - File: d5_518.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi
Operations: Background 1.000,1.000 | Import

[®]01-078-2486 (C) - Anatase, syn - TiO2 - Y: 92.80 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78450 - b 3.78450 - ¢ 9.51430 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 136.268
00-041-0254 (D) - Tenorite, syn - CuO - Y: 35.34 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3.42300 - ¢ 5.13200 - alpha 90.000 - beta 99.520 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1672 - liic

[#]01-083-1665 (C) - Paramelaconite - Cu4O3 - Y: 11.27 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢

[1100-003-0374 (D) - Iron Titanium Oxide - Fe2TIOS - Y: 26.88 % - d x by: 1.0062 - WL: 1.5406 -
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[AITi-65 : Cu-35 - File: d5_519.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - St [4]00-001-0211 (D) - Ammonium Copper Chioride Hydrate - (NH4)2CuCl4-2H20 - Y: 19.36 % - d x by: 1. -
Operations: Background 1.000,1.000 | Import

[®]01-086-1157 (A) - Anatase, syn - Ti0.7202 - Y: 82.41 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300
01-089-2530 (C) - Copper Oxide - CuO - Y: 27.50 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68390 - b

[#]00-018-0461 (D) - Copper Titanium Oxide - Cu3TIOS - Y: 9.23 % - d x by: 0.9896 - WL: 1.5406 - Tetragon

[4]01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 17.78 % - d x by: 1.0042 - WL: 1.5406 - Rhombo

[¥]00-017-0618 (D) - Copper Titanium Oxide - Cu2TiO3 - Y: 6.88 % - d x by: 1.0062 - WL: 1.5406 - Rhombo.

[X100-009-0182 (D) - Pseudobrookite. svn - Fe2TiOS - Y: 18.03 % - d x bv: 1.0062 - WL: 1.5406 - Orthorhom
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BAJTi-70 : Cu-30 - File: d5_520.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - St [4]00-001-0211 (D) - Ammonium Copper Chioride Hydrate - (NH4)2CuCI4-2H20 - Y: 17.32 % - d x by: 1. -
Operations: Background 1.000,1.000 | Import [11]00-003-0374 (D) - Iron Titanium Oxide - Fe2TiOS - Y: 17.69 % - d x by: 1.0062 - WL: 1.5406 -

[®]01-086-1156 (A) - Anatase, syn - Ti0.78402 - Y: 83.00 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.7800
00-041-0254 (D) - Tenorite, syn - CuO - Y: 25.06 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3

[#]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 10.37 % - d x by: 0.9854 - WL: 1.5406 - Tetrago

[4]01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 11.11 % - d x by: 1. - WL: 1.5406 - Rhombo.H.a

[¥]00-017-0618 (D) - Copper Titanium Oxide - Cu2TiO3 - Y: 12.74 % - d x by: 1.0042 - WL: 1.5406 - Rhombo

[%]01-083-1665 (C) - Paramelaconite - Cu403 - Y: 7.45 % - d x bv: 1. - WL: 15406 - Tetraconal - a 5.83700 -

), (Cu3TiO4), (Cu2TiO3)
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Tlr75 : Cu-25 - File: d5_521.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 °© - Phi
Operations: Background 1.000,1.000 | Import
E017083—2243 (A) - Anatase, syn - TiO2 - Y: 105.74 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I141/amd (141) - 4 - 135.8¢
01-080-0076 (C) - Tenorite, syn - CuO - Y: 39.87 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/t
[®]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS5 - Y: 15.20 % - d x by: 0.9896 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176
[4]o1-083-1665 (C) - Paramelaconite - Cu403 - Y: 6.55 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 338
[¥]oo-009-0182 (D) - Pseudobrookite, syn - Fe2TiO5 - Y: 10.96 % - d x by: 1. - WL: 1.5406 - Orthorhombic - a 9.81000 - b 9.95000 - ¢ 3.73000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Base-centered - Bbmm (63) -
[X100-001-0211 (D - Ammonium Cobper Chloride Hvdrate - (NH4)2CuCl4-2H20 - Y: 15.60 % - d x bv: 1. - WL: 1.5406 - Tetraaonal - a 7.58300 - b 7.58300 - ¢ 7.95000 - aloha 90.000 - beta 90.000 - aamma 90.000 - 2 - 4
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@TI—BU : Cu-20 - File: d5_522.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Ph
Operations: Background 1.000,1.000 | Import
E01708372243 (A) - Anatase, syn - TiIO2 - Y: 105.94 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.8¢
01-080-0076 (C) - Tenorite, syn - CuO - Y: 32.99 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/l
E|007018'0461 (D) - Copper Titanium Oxide - Cu3TiOS5 - Y: 7.49 % - d x by: 0.9854 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760
lzl(lerSBrlZSA (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 10.55 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166
EOOrOOerle (D) - Ammonium Copper Chloride Hydrate - (NH4)2CuCl4-2H20O - Y: 17.51 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 7.58300 - b 7.58300 - ¢ 7.95000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 2 - 4
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BAITi-85 : Cu-15 - File: d5_523.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 * - Phi
Operations: Background 1.000,1.000 | Import

[®]01-089-4921 (C) - Anatase, syn - TiO2 - Y: 86.47 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.77700 - b 3.77700 - ¢ 9.50100 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.53¢
00-041-0254 (D) - Tenorite, syn - CuO - Y: 9.37 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3.42300 - ¢ 5.13200 - alpha 90.000 - beta 99.520 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1672 - Iflc

ElOO-DlB-0461 (D) - Copper Titanium Oxide - Cu3TiOS5 - Y: 5.11 % - d x by: 0.9854 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760

[4100-001-0211 (D) - Ammonium Copper Chioride Hydrate - (NH4)2CuCl4-2H20 - Y: 16.04 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 7.58300 - b 7.58300 - ¢ 7.95000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 2 - 4
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TirQO : Cu-10 - File: d5_524.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Ph
Operations: Background 1.000,1.000 | Import

E017053'2243 (A) - Anatase, syn - TiIO2 - Y: 85.69 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.88!

ElOO-OAl-OZSA (D) - Tenorite, syn - CuO - Y: 3.13 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3.42300 - ¢ 5.13200 - alpha 90.000 - beta 99.520 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1672 - I/lc
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BAITi-95 : Cu-5 - File: d5_525.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

[®01-071-1166 (A) - Anatase - TiO2 - Y: 102.71 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78420 - b 3.78420 - ¢ 9.51460 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - [41/amd (141) - 4 - 136.251 - |

[#100-034-0180 (D) - Rutile, syn - TiO2 - Y: 4.70 % - d x by: 1.0042 - WL: 1.5406 - Tetragonal - a 4.59300 - b 4.59300 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4220 - |
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@TIJOD : Cu-0 - File: d5_526.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi
Operations: Background 1.000,1.000 | Import
EOI-OBG-llS? (A) - Anatase, syn - Ti0.7202 - Y: 93.34 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 13¢



Appendix C

XRD Patterns of Resin-gel precursor powders calcined at 300 °C
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-05 : Cu-095 - File: d5_527.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - P!
Operations: Background 1.000,1.000 | Import
01-089-5898 (C) - Copper Oxide - CuO - Y: 82.35 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.69000 - b 3.42000 - ¢ 5.13100 - alpha 90.000 - beta 99.540 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1620 - I
[]03-065-3288 (C) - Copper Oxide - Cu20 - Y: 25.15 % - d x by: 1. - WL: 1.5406 - Cubic - a 4.26000 - b 4.26000 - ¢ 4.26000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - Pn-3m (224) - 2 - 77.3088 - I/lc PDF
[#]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 36.88 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176
[2]o1-083-1665 (C) - Paramelaconite - Cu403 - Y: 56.84 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33
[¥]01-081-1612 (C) - Titanium Copper Oxide - Ti3Cu30 - Y: 25.26 % - d x by: 0.9812 - WL: 1.5406 - Cubic - a 11.25800 - b 11.25800 - ¢ 11.25800 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fd-3m (2
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BAITI-010 : Cu-090 - File: d5_528.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° -
Operations: Background 1.000,1.000 | Import
[]01-080-0076 (C) - Tenorite, syn - CuO - Y: 175.92 % - d x by: 1. - WL: 1.5406 - Monoclinic

2-Theta - Scale

Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - |

-a4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/

[©]01-073-1764 (A) - Anatase, syn - TIO2 - Y: 6.92 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.77600 - b 3.77600 - ¢ 9.48600 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 135.253
[#]00-034-0180 (D) - Rutile, syn - TiO2 - Y: 25.71 % - d x by: 1. - WL: 1.5406 - Tetragonal -  4.59300 - b 4.59300 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4220 - /i |

[4]00-001-0211 (D) - Ammonium Copper Chloride Hydrate - (NH4)2CuCl4-2H20 - Y: 5.32 % - d X by: 1. -
[¥]00-001-0051 (N) - Copper Acetate Arsenate - C4AHEAS6CU4016/Cu(C2H302)2-3CuU(ASO2)2 - Y: 19.78 % - d X by: 1. - WL: 1.54(

wi

1.5406 - Tetragonal - a 7.58300 - b 7.58300 - ¢ 7.95000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 2 - 45
06 -
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BAJTi-015 : Cu-085 - File: d5_529.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - |
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 122.09 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I
[#]03-065-1156 (C) - Titanium Oxide - TiO2 - Y: 39.45 % - d x by: 1. - WL: 1.5406 - Mon -212.17870 - b 3.74120 - ¢ 6.52490 - alpha 90.000 - beta 107.050 - gamma 90.000 - Primitive - P21/m (11) - 4 - 284.227 - I/
[®]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 9.53 % - d X by: 1. - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,165)
[4]00-027-0199 () - Copper Titanium Oxide - Cu3TIO4/Cu20-CuO-TiO2 - Y: 12.15 % - d X by: 0.9937 - WL: 1.5406 - Hexagonal - a 3.03540 - b 3.03540 - ¢ 11.44000 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primit
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[MITi-020 : Cu-080 - File: d5_530.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - |
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 177.45 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 -
[#lo1-089-4921 (C) - Anatase, syn - TiO2 - Y: 9.62 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.77700 - b 3.77700 - ¢ 9.50100 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - |41/amd (141) - 4 - 135.539
[®]o1-083-1665 (C) - Paramelaconite - Cu403 - Y: 23.56 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33
[4]o0-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS5 - Y: 17.67 % - d x by: 0.9792 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176
7 Tenorite
30000 —
] Copper titanium oxide (Cu3TiO5)
@ ]
=4
5 20000
2 i
[
£ ]
5 4
] parappelaconite
10000 —|
4 | o . ) N
4 . Copper titanium oxide||(Cu3TiO4)
4 o o
i .
B e £ e ! L S M 4 ANPSASC N A VARG NG/ T4 RYSRTY NP
10 20 40 60 70 80

[AJTi-025 : Cu-075 - File: d5_531.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time:

2-Theta - Scale

5. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° -

Operations: Background 1.000,1.000 | Import

01-080-0076 (C) - Tenorite, syn - CuO - Y: 183.01 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I
[#]00-001-0562 (D) - Anatase - TIO2 - Y: 18.03 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.73000 - b 3.73000 - ¢ 9.37000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 130.364 - F?
EIU]'OBE']GGS (C) - Paramelaconite - Cu403 - Y: 35.58 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I141/amd (141) - 4 - 33
EIDO'O].H'MGI (D) - Copper Titanium Oxide - Cu3TiOS - Y: 73.30 % - d x by: 0.975 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760
[¥]01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 13.21 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166
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Ti-030 : Cu-070 - File: d5_532.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - m01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 11.94 % - d x by: 1. - WL: 1.5406 - Rhombo.H.
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 183.26 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b
E01—08571157 (A) - Anatase, syn - Ti0.7202 - Y: 25.27 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300
E01—08970552 (C) - Rutile, syn - Ti0.92802 - Y: 6.82 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.60100 -
m01»083-1665 (C) - Paramelaconite - Cu403 - Y: 22.83 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700
E00—01570461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 33.57 % - d x by: 0.9792 - WL: 1.5406 - Tetrago
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RATi-035 : Cu-065 - File: d5_533.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - |
Operations: Background 1.000,1.000 | Import
01-089-2529 (C) - Tenorite - synthetic - CuO - Y: 88.41 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68320 - b 3.42880 - ¢ 5.12970 - alpha 90.000 - beta 99.309 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.28¢

[#]01-086-1157 (A) - Anatase, syn - Ti0.7202 - Y: 35.54 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 13

[©100-018-0461 (D) - Copper Titanium Oxide - Cu3TIOS - Y: 33.85 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176

[4]01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 12.41 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166

[¥01-083-1665 (C) - Paramelaconite - Cu403 - Y: 21.17 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33
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Tl-045 Cu-055 - File: d5_535.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - ¥
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 178.66 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/
01-086-1157 (A) - Anatase, syn - Ti0.7202 - Y: 57.55 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 13¢
01-083-1665 (C) - Paramelaconite - Cu403 - Y: 27.15 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - [41/amd (141) - 4 - 33
@01-083-2242 (A) - Rutile, syn - TiO2 - Y: 5.71 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59000 - b 4.59000 - ¢ 2.96000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.3616 - I/ic P|
E00—01870461 (D) - Copper Titanium Oxide - Cu3TiO5 - 1.02 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176
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BITi-050 : Cu-050 - File: d5_536.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - |
Operations: Background 1.000,1.000 | Import
01-089-5898 (C) - Copper Oxide - CuO - Y: 83.17 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.69000 - b 3.42000 - ¢ 5.13100 - alpha 90.000 - beta 99.540 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1620 - I/
[#101-078-2486 (C) - Anatase, syn - TiO2 - Y: 62.65 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78450 - b 3.78450 - ¢ 9.51430 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 136.26¢
[®]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 45.05 % - d x by: 0.9792 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176
01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 15.03 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166
[7]o1-083-1665 (C) - Paramelaconite - Cu403 - Y: 27.11 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33
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AJTi-055 : Cu-045 - File: d5_537.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - [4]oo-009-0182 (D) - Pseudobrookite, syn - Fe2TiOS5 - Y: 19.47 % - d x by: 1. - WL: 1.5406 - Orthorhombic
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 94.19 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3
[#]01-071-1166 (A) - Anatase - TiO2 - Y: 81.71 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78420 - b 3.784
[#]01-083-1665 (C) - Paramelaconite - Cu4O3 - Y: 32.33 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700
[4]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 41.56 % - d x by: 0.9812 - WL: 1.5406 - Tetrago
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TI—OGD : Cu-040 - File: d5_538.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - @00—001—0211 (D) - Ammonium Copper Chloride Hydrate - (NH4)2CuCl4-2H20 - Y: 16.93 % - d x by: 1. -

Operations: Background 1.000,1.000 | Import

01-080-0076 (C) - Tenorite, syn - CuO - Y: 109.34 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b
[#]01-083-2243 (A) - Anatase, syn - TiIO2 - Y: 152.54 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b
[©]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 28.46 % - d x by: 0.9854 - WL: 1.5406 - Tetrago
[4]00-027-0199 (1) - Copper Titanium Oxide - Cu3TiO4/Cu20-CuO-TiO2 - Y: 8.84 % - d x by: 1. - WL: 1.5406
[X]01-083-1665 (C) - Paramelaconite - Cu4O3 - Y: 10.18 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700
["100-009-0182 (D) - Pseudobrookite. svn - Fe2TiO5 - Y: 14.20 % - d x bv: 1. - WL: 1.5406 - Orthorhombic -
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Ti-055 : Cu-035 - File: d5_539.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - |
Operations: Background 1.000,1.000 | Import
00-041-0254 (D) - Tenorite, syn - CuO - Y: 32.90 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3.42300 - ¢ 5.13200 - alpha 90.000 - beta 99.520 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1672 - I/lx
Z|01—086—1157 (A) - Anatase, syn - Ti0.7202 - Y: 85.02 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 13t
E00—018—0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 13.39 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176
201—083—1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 14.28 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166
[¥]00-001-0211 (D) - Ammonium Copper Chloride Hydrate - (NH4)2CuCl4-2H20 - Y: 18.89 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 7.58300 - b 7.58300 - ¢ 7.95000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 2 - 4
12000 *E‘OU-OOQ-OlSZ (D) - Pseudobrookite. svn - Fe2TiO5 - Y: 16.47 % - d x bv: 1. - WL: 1.5406 - Orthorhombic - a 9.81000 - b 9.95000 - ¢ 3.73000 - alpha 90.000 - beta 90.000 - aamma 90.000 - Base-centered - Bbmm (63) -
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mTi—LWO : Cu-030 - File: d5_540.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° -

Operations: Background 1.000,1.000 | Import
E01—086—1157 (A) - Anatase, syn - Ti0.7202 - Y: 79.82 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300

01-089-5899 (C) - Copper Oxide - CuO - Y: 34.29 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68900 - b
@00—018—0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 21.45 % - d x by: 0.9875 - WL: 1.5406 - Tetrago
m01-083-1254 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 20.19 % - d x by: 1. - WL: 1.5406 - Rhombo.H.a
E01-083-1665 (C) - Paramelaconite - Cu403 - Y: 9.81 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 -
[X100-009-0182 (D) - Pseudobrookite. svn - Fe2TiOB - Y: 13.45 % - d x bv: 1. - WL: 1.5406 - Orthorhombic -

2-Theta - Scale

EOO—ODl—Dle (D) - Ammonium Copper Chloride Hydrate - (NH4)2CuCl4-2H20 - Y: 17.48 % -d x by: 1. -
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@Tl-075 : Cu-025 - File: d5_541.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - EOO-0A1-1432 (*) - Pseudobrookite, syn - Fe2TiOS - Y: 13.32 % - d x by: 1. - WL: 1.5406 - Orthorhombic -
Operations: Background 1.000,1.000 | Import
EOLDSGJISS (A) - Anatase, syn - Ti0.78402 - Y: 93.53 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.7800
01-080-0076 (C) - Tenorite, syn - CuO - Y: 59.22 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3
EDDVUISVMSI (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 8.29 % - d x by: 0.9854 - WL: 1.5406 - Tetragon
Eo1-oa3-1sss (C) - Paramelaconite - Cu403 - Y: 8.01 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 -
[¥]01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 8.96 % - d x by: 1. - WL: 1.5406 - Rhombo.H.ax
’?‘007001—0211 (D) - Ammonium Conper Chloride Hvdrate - (NH4)2CuCI4-2H20 - Y: 15.87 % - d x bv: 1. - W
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WTH)BO : Cu-020 - File: d5_542.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - |
Operations: Background 1.000,1.000 | Import
[W]01-083-2243 (A) - Anatase, syn - TIO2 - Y: 104.46 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - l41/amd (141) - 4 - 135.8¢
01-080-0076 (C) - Tenorite, syn - CuO - Y: 44.52 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/l
EOO-O]E-OAEI (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 8.38 % - d x by: 0.9896 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760
EOI-OBS-IZBA (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 8.48 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166)
EOO-OOl—Ole (D) - Ammonium Copper Chloride Hydrate - (NH4)2CuCl4-2H20 - Y: 15.28 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 7.58300 - b 7.58300 - ¢ 7.95000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 2 - 4
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RAlTi-085 : Cu-015 - File: d5_543.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° -
Operations: Background 1.000,1.000 | Import

[®]01-083-2243 (A) - Anatase, syn - TiO2 - Y: 102.04 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.8¢
01-080-0076 (C) - Tenorite, syn - CuO - Y: 33.30 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/lc

[®]00-018-0461 (D) - Copper Titanium Oxide - Cu3TIOS - Y: 6.7 % - d x by: 0.9854 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760

[4]01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 9.28 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Prinitive - R-3m (166)

[¥100-001-0211 (D) - Ammonium Copper Chloride Hydrate - (NH4)2CuCl4-2H20 - Y: 17.58 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 7.58300 - b 7.58300 - ¢ 7.95000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 2 - 4
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[Jcu - Ti - 0019 - File: d5_544.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 6 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi
Operations: Background 1.000,1.000 | Import

[®]01-083-2243 (A) - Anatase, syn - TiO2 - Y: 80.20 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - [41/amd (141) - 4 - 135.88¢

[#l01-083-2242 (A) - Rutile, syn - TiO2 - Y: 9.07 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59000 - b 4.59000 - ¢ 2.96000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.3616 - l/ic PI
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BAlcu - Ti - 0020 - File: dS5_545.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 °* - PI
Operations: Background 1.000,1.000 | Import
E01705372243 (A) - Anatase, syn - TiO2 - Y: 95.37 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.880
[#]00-009-0182 (D) - Pseudobrookite, syn - Fe2TiOS - Y: 9.39 % - d x by: 1. - WL: 1.5406 - Orthorhombic - a 9.81000 - b 9.95000 - ¢ 3.73000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Base-centered - Bbmm (63) -
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Blcu - Ti - 0021 - File: d5_546.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - P|
Operations: Background 1.000,1.000 | Import
[®]01-083-2243 (A) - Anatase, syn - TiO2 - Y: 100.57 % - d x by: L. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - c 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.8¢



APPENDIX D

Patterns of Resin-gel precursor powders calcined at 500 °C
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BAlcuTio - 501 - File: d5_547.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. 5 - Temp.: 25 °C (Room) - Time Started: 11 5 - 2-Theta: 10.000 ° - Theta: 5.000 * - Chi: 0.00 * - Phi: 0.00 * - X: 0.0 mm -*
Operations: Background 1.000,1.000 | mport
[M]00-048-1548 (*) - Tenorite, syn - CUO - Y: 102.69 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
50000 |
] Tenorite (CuO)
40000 | [
_30000
o ]
2 ]
5 ]
a ]
S
£ 1
5 ]
20000 |
b er titanium oxides (Cu2Ti205), (Cu3TiO5)
10000 |
N Anatase(TiO2)
4 a 4+
. S .1 CETAN |\ Bl e, . R AD e
10 20 40 50 60 70 80

2-Theta - Scale

BilcuTio - 502 - File: d5_548.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 * - Phi: 0.00 * - X: 0.0 mm - *

Operations: Background 1.000,1.000 | Import

00-048-1548 (*) - Tenorite, syn - CuO - Y: 100.70 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 80,000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
[#]o1-089-4921 (C) - Anatase, syn - TiO2 - Y: 7.12 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.77700 - b 3.77700 - ¢ 9.50100 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135539 - Vic PDF 5. - F18=1(
[©100-049-1830 (C) - Paramelaconite, syn - Cu403 - Y: 10.69 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.82000 - b 5.82000 - ¢ 9.88000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 334.650 - F18= 47
[4]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 23.99 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,165)
[¥]00-024-0340 (D) - Copper Titanium Oxide - Cu2Ti205/Cu20-2TIO2 - Y: 6.90 % - d x by: 0.9833 - WL: 1.5406 -
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@cu'no - 503 - File: d5_549.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 ° - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import
00-048-1548 (*) - Tenorite, syn - CuO - Y: 103.64 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
[#]01-089-4921 (C) - Anatase, syn - TiO2 - Y: 9.05 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.77700 - b 3.77700 - ¢ 9.50100 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - l41/amd (141) - 4 - 135.539 - Vic PDF 5. - F18=1(
[©100-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 32.08 % - d x by: 0.9792 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,165)
ZlOO-OAQ-lBBO (C) - Paramelaconite, syn - Cu403 - Y: 54.34 % - d x by: 1.0083 - WL: 1.5406 - Tetragonal - a 5.82000 - b 5.82000 - ¢ 9.88000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - l41/amd (141) - 4 - 334.659 - F1¢
§00-027»0199 (1) - Copper Titanium Oxide - Cu3TiO4/Cu20-CuO-TiO2 - Y: 12.50 % - d x by: 0.975 - WL: 1.5406 - Hexagonal - a 3.03540 - b 3.03540 - ¢ 11.44000 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - P63/mmc (194) -
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McuTio - 504 - File: d5_550.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 © - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi; 0.00 ° - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import
[%100-048-1548 (*) - Tenorite, syn - CuO - Y: 96.66 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
[#]01-078-2486 (C) - Anatase, syn - TiO2 - Y: 7.23 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78450 - b 3.78450 - ¢ 951430 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - [41/amd (141) - 4 - 136.268 - liic PDF 5. - F20=1(
[©100-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 37.09 % - d x by: 0.9792 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,165)
[4]00-049-1830 (C) - Paramelaconite, syn - Cu403 - Y: 49.45 % - d x by: 1.0083 - WL: 1.5406 - Tetragonal - a 5.82000 - b 5.82000 - ¢ 9.88000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - l41/amd (141) - 4 - 334.659 - F1€
[¥]00-027-0199 (1) - Copper Titanium Oxide - Cu3TiO4/Cu20-CuO-TiO2 - Y: 19.35 % - d x by: 0.9792 - WL: 1.5406 - Hexagonal - a 3.03540 - b 3.03540 - ¢ 11.44000 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - P63/mmc (194;
[2100-024-0340 (D) - Copper Titanium Oxide - Cu2Ti205/Cu20-2TiO2 - Y: 10.32 % - d x by: 0.9833 - WL: 1.5406 -
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@CUTIO - 505 - File: d5_551.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 ° - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import

E|00704B—154B (*) - Tenorite, syn - CuO - Y: 106.34 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
80170894921 (C) - Anatase, syn - TiO2 - Y: 17.16 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.77700 - b 3.77700 - ¢ 9.50100 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 135.539 - I/ic PDF 5. - F18=
E|007018—0461 (D) - Copper Titanium Oxide - Cu3TiOS5 - Y: 60.19 % - d x by: 0.9792 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,165)
EOO-OAB-H&ZO (C) - Paramelaconite, syn - Cu403 - Y: 48.74 % - d x by: 1.0104 - WL: 1.5406 - Tetragonal - a 5.82000 - b 5.82000 - ¢ 9.88000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - l41/amd (141) - 4 - 334.659 - F1¢
@00-027-0199 (1) - Copper Titanium Oxide - Cu3TiO4/Cu20-CuO-TiO2 - Y: 20.68 % - d x by: 0.9771 - WL: 1.5406 - Hexagonal - a 3.03540 - b 3.03540 - ¢ 11.44000 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - P63/mmc (194
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RAJCuTiO - 506 - File: d5_552.raw - Type: 2Th/Th locked - Start: 10.000 © - End: 91.300 ° - Step: 0.300 ° - Step time: 25.s  [4/00-024-0340 (D) - Copper Titanium Oxide - Cu2Ti205/Cu20-2TiO2 - Y: 13.72 % - d x by: 0.9833 - WL: 1.5406
Operations: Background 1.000,1.000 | Import

[M/00-048-1548 (*) - Tenorite, syn - CuO - Y: 108.17 % - d x by: L. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5

E01-089-4921 (C) - Anatase, syn - TiO2 - Y: 25.49 % - d x by: 1. - WL: 1.5406 - Tetragonal - a3.77700 - b 3.77700 - ¢ 9.

[#]01-075-1750 (D) - Rutile - TIO2 - Y: 6.97 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59370 - b 4.59370 - ¢ 2.95870 -

[4]00-049-1830 (C) - Paramelaconite, syn - Cu403 - Y: 20.31 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.82000 - b 5.8

[¥]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 57.89 % - d x by: 0.9792 - WL: 1.5406 - Tetragonal - a 8.100

[=]01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 28.42 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.040
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RAlcuTio - 507 - File: d5_553.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 ° - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import
00-048-1548 (*) - Tenorite, syn - CuO - Y: 101.33 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
[#]01-089-4921 (C) - Anatase, syn - TiO2 - Y: 34.00 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.77700 - b 3.77700 - ¢ 9.50100 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 135.539 - l/ic PDF 5. - F18=:
[#100-018-0461 (D) - Copper Titanium Oxide - Cu3TIOS - Y: 47.25 % - d x by: 0.9792 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,165)
[4]00-049-1830 (C) - Paramelaconite, syn - Cu4O3 - Y: 41.34 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.82000 - b 5.82000 - ¢ 9.88000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 334.650 - F18= 47
g01—083—1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 31.46 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166) - 1 - 137.603 - l/lc F
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WcuTio - 508 - File: d5_554.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s

[m)

[x]H «[e][e]

i

L

2-Theta - Scale

[=]00-017-0618 (D) - Copper Titanium Oxide - Cu2TiO3 - Y: 30.80 % - d X by: 1. - WL: 1.5406 - Rhombo.H.axes - ¢
Operations: Background 1.000,1.000 | Import

00-048-1548 (*) - Tenorite, syn - CuO - Y: 107.49 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5

01-089-4921 (C) - Anatase, syn - TIO2 - Y: 41.98 % - d x by: 1. - WL: 1.5406 - Tetragonal - @ 3.77700 - b 3.77700 - ¢ 9.

00-018-0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 63.83 % - d x by: 0.9792 - WL: 1.5406 - Tetragonal - a 8.100

00-034-0180 (D) - Rutile, syn - TiO2 - Y: 5.47 % - d x by: 1. - WL: 15406 - Tetragonal - a 4.59300 - b 4.59300 - ¢ 2.95

01-083-1665 (C) - Paramelaconite - Cu403 - Y: 42.85 % - d x by: 1.0042 - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.8

01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 22.77 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.040
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@CUT\O - 510 - File: d5_556.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 ° - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import

E00—048—154E (*) - Tenorite, syn - CuO - Y: 109.45 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
E01—07E—24EG (C) - Anatase, syn - TiO2 - Y: 71.53 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78450 - b 3.78450 - ¢ 9.51430 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - l41/amd (141) - 4 - 136.268 - I/lc PDF 5. - F20=:
[®]00-018-0461 (D) - Copper Titanium Oxide - Cu3TIOS - Y: 37.73 % - d X by: 0.9771 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,165)
m01-083»1665 (C) - Paramelaconite - Cu403 - Y: 33.01 % - d x by: 1.0062 - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 338.389 - I/lc PDF
501»083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 19.26 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166) - 1 - 137.603 - l/ic F
@00-017-0618 (D) - Copper Titanium Oxide - Cu2TiO3 - Y: 11.46 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.03700 - b 3.03700 - ¢ 17.19800 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R (0) - 137.372 - F11= 22(0.03.
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RAlcuTio - 511 - File: d5_557.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 ° - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import
00-048-1548 (*) - Tenorite, syn - CuO - Y: 94.72 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
[#]01-078-2486 (C) - Anatase, syn - TIO2 - Y: 78.20 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78450 - b 3.78450 - ¢ 9.51430 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 136.268 - liic PDF 5. - F20=:
E|01-OB3-1665 (C) - Paramelaconite - Cu403 - Y: 36.87 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 338.389 - I/lc PDF 7.8 -
[4]01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 33.31 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166) - 1 - 137.603 - l/lc F
[¥]00-017-0618 (D) - Copper Titanium Oxide - Cu2TiO3 - Y: 17.53 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.03700 - b 3.03700 - ¢ 17.19800 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R (0) - 137.372 - F11= 22(0.03
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ICUTIO - 512 - File: d5_558.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s
Operations: Background 1.000,1.000 | Import
00-048-1548 (*) - Tenorite, syn - CuO - Y: 74.92 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.
|01-089-4921 (C) - Anatase, syn - TiO2 - Y: 84.98 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.77700 - b 3.77700 - ¢ 9.
101-083-1665 (C) - Paramelaconite - Cu403 - Y: 35.11 % - d x by: 1.0062 - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.8
/00-018-0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 33.71 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.100
01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 26.33 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.040
100-024-0340 (D) - Copper Titanium Oxide - Cu2Ti205/Cu20-2TiO2 - Y: 9.90 % - d x by: 0.9792 - WL: 1.5406 -

[]00-017-0618 (D) - Copper Titanium Oxide - Cu2TiO3 - Y: 15.22 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes -
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@CuTiO - 513 - File: d5_559.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 ° - X: 0.0 mm - *

Operations: Background 1.000,1.000 | Import

00-048-1548 (*) - Tenorite, syn - CuO - Y: 62.17 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
E|01-089-4921 (C) - Anatase, syn - TiO2 - Y: 82.87 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.77700 - b 3.77700 - ¢ 9.50100 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - l41/amd (141) - 4 - 135.539 - l/lc PDF 5. - F18=.
E|00—018—0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 14.65 % - d x by: 0.9854 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,165)
m017083—1665 (C) - Paramelaconite - Cu403 - Y: 26.25 % - d x by: 1.0062 - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - l41/amd (141) - 4 - 338.389 - l/ic PDF
@01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 11.25 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166) - 1 - 137.603 - l/ic F
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CuTiO - 514 - File: d5_560.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:

Operations: Background 1.000,1.000 | Import

00-041-0254 (D) - Tenorite, syn - CuO - Y: 31.52 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3.42300 - ¢ 5.13200 - alpha 90.000 - beta 99.520 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1672 - I/Ic
E01—07171166 (A) - Anatase - TiO2 - Y: 78.23 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78420 - b 3.78420 - ¢ 9.51460 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 136.251 - I/Ic
EIOU—DGAVOISO (D) - Rutile, syn - TiO2 - Y: 10.57 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59300 - b 4.59300 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4220 - l/Ic F
[4]o1-083-1665 (C) - Paramelaconite - Cu403 - Y: 27.70 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33t
[¥]oo-018-0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 17.43 % - d x by: 0.9896 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
[x101-083-1284 (C) - Conner Titanium Oxide - Cu3TiO4 - Y: 15.14 % - d x bv: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - aloha 90.000 - beta 90.000 - aamma 120.000 - Primitive - R-3m (166!
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CuTlO - 515 - File: d5_561.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

E01-086-1157 (A) - Anatase, syn - Ti0.7202 - Y: 83.71 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135
01-080-0076 (C) - Tenorite, syn - CuO - Y: 67.67 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/Ic

[®]oo-018-0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 0.32 % - d x by: 0.9937 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,

EOO-OZ7-0199 (I) - Copper Titanium Oxide - Cu3TiO4/Cu20-CuO-TiO2 - Y: 10.84 % - d x by: 0.9896 - WL: 1.5406 - Hexagonal - a 3.03540 - b 3.03540 - ¢ 11.44000 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primit

[]o1-083-1665 (C) - Paramelaconite - Cu403 - Y: 14.87 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - [41/amd (141) - 4 - 33t
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FcuTio - 516 - File: d5_562.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:

Operations: Background 1.000,1.000 | Import

[W]o1-083-2243 (A) - Anatase, syn - TIO2 - Y: 198.55 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.88

01-080-0076 (C) - Tenorite, syn - CuO - Y: 103.05 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/

[4]o1-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 9.35 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166)
[]o1-078-1627 (C) - Copper Titanium Iron Oxide - Cu0.66Ti0.66F€0.6603 - Y: 24.08 % - d x by: 1. - WL: 1.5406 - Cubic - a 9.43120 - b 9.43120 - ¢ 9.43120 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered -
[#]00-024-0340 (D) - Copper Titanium Oxide - Cu2Ti205/Cu20-2TiO2 - Y: 9.73 % - d X by: 0.9937 - WL: 1.5406 -

[4100-018-0461 (D) - Copper Titanium Oxide - Cu3TIOS - Y: 7.73 % - d x bv: 0.9917 - WL: 1.5406 - Tetradonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - aamma 90.000 - 433.026 - F22= 1(0.1760.
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McuTio - 517 - File: d5_563.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

[®]01-086-1157 (A) - Anatase, syn - Ti0.7202 - Y: 88.60 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 135

[#01-080-0076 (C) - Tenorite, syn - CuO - Y: 38.23 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - l/lc

—

B Anatase (TiO2)

N Tenorite (CuO)

i Paramelaconite (Cu)

B Copyer titanium oxi D,@'), (Cu2Ti205), (Cu3TiP4), (Cu2WO3)

1N N ) .|| _le 3 Jt ° ’ll.'.‘fiﬁuﬁ/k/‘l\-of»..,.,g .«,9“,-
T L L L L L B I L L AL L B B A N B LIS B B B B

10 20 30 40 60 70

2-Theta - Scale

@CuTlO - 518 - File: d5_564.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

E01-083-2243 (A) - Anatase, syn - TiO2 - Y: 124.69 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 135.88

E]01—080—0076 (C) - Tenorite, syn - CuO - Y: 24.35 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/Ic

EOl-OBa-lGSS (C) - Paramelaconite - Cu403 - Y: 11.32 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢
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RcuTio - 519 - File: d5_565.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

[#]01-083-2243 (A) - Anatase, syn - TiO2 - Y: 86.26 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.883

[4]01-080-0076 (C) - Tenorite, syn - CuO - Y: 13.94 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/ic

[]00-034-0180 (D) - Rutile, syn - TiO2 - Y: 3.39 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59300 - b 4.59300 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4220 - l/ic PL
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CLITiO - 520 - File: d5_567.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

[m]01-083-2243 (A) - Anatase, syn - TiO2 - Y: 75.35 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.883

[#01-089-0552 (C) - Rutile, syn - Ti0.92802 - Y: 5.58 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.60100 - b 4.60100 - ¢ 2.95600 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.5762 - |
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CuTlO - 521 - File: d5_568.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:

Operations: Background 1.000,1.000 | Import
[®]01-086-1157 (A) - Anatase, syn - Ti0.7202 - Y: 112.13 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 13

APPENDIX E

Patterns of Resin-gel precursor powders calcined at 700 °C
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BlcuTio - 701 - File: d5_569.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. 5 - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 * - Chi: 0.00 ° - Phi
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 184.09 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/
[W]01-083-1665 (C) - Paramelaconite - CUAO3 - Y: 22.12 % - d x by: 1. - WL+ 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33(
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CIJTIO - 702 - File: d5_570.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

[®]01-080-0076 (C) - Tenorite, syn - CuO - Y: 173.94 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - |

EOLOBB»lEES (C) - Paramelaconite - Cu403 - Y: 34.55 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢

[£100-034-0180 (D) - Rutile, syn - TIO2 - Y: 4.09 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59300 - b 4.59300 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4220 - Vic PL

[¥]00-018-0461 (D) - Copper Titanium Oxide - Cu3TIOS - Y: 16.34 % - d x by: 0.9792 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(

[11101-089-4203 (C) - Anatase. svn - TIO2 - Y: 3.58 % - d X bv: 1. - WL: 1.5406 - Tetraaonal - a 3.78500 - b 3.78500 - ¢ 9.51400 - aloha 90.000 - beta 90.000 - aamma 90.000 - Primitive - P42/mnm (136) - 2 - 136.300 - Ific
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ICopjper titanium oxides (Cu3TiO5), (Cu3TiO4)

D3)

2-Theta - Scale

BAlcuTio - 703 - File: d5_571.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

[®01-080-0076 (C) - Tenorite, syn - CuO - Y: 180.52 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/

[#]01-086-1157 (A) - Anatase, syn - Ti0.7202 - Y: 11.93 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135

[#100-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 35.81 % - d x by: 0.9833 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(

[4]01-083-1665 (C) - Paramelaconite - Cu403 - Y: 18.78 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢

[¥]01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 35.60 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.04000 - b 3.04000 - ¢ 17.19300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166}
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WCUTIO - 704 - File: d5_572.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 180.24 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - /|
E01707171166 (A) - Anatase - TIO2 - Y: 7.59 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78420 - b 3.78420 - ¢ 9.51460 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 136.251 - l/lc
E|017059'0552 (C) - Rutile, syn - Ti0.92802 - Y: 5.46 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.60100 - b 4.60100 - ¢ 2.95600 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.5762 -
Eowsuees (C) - Paramelaconite - Cu403 - Y: 37.95 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢
EOO-Ols-DAGl (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 20.38 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
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MlcuTio - 705 - File: d5_573.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi

Operations: Background 1.000,1.000 | Import

01-080-0076 (C) - Tenorite, syn - CuO - Y: 180.22 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 -
[#]01-086-1157 (A) - Anatase, syn - Ti0.7202 - Y: 15.78 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135
[©]00-034-0180 (D) - Rutile, syn - TiO2 - Y: 36.10 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59300 - b 4.59300 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4220 - Ific F
[4]01-083-1665 (C) - Paramelaconite - Cu403 - Y: 42.11 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢
[¥]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 22.24 % - d x by: 0.9729 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
’Y\m-mz-oaaa (A) - Conper Titanium Oxide - Cu2Ti40 - Y: 10.41 % - d x bv: 0.9958 - WL: 1.5406 - Cubic - a 11.43530 - b 11.43530 - ¢ 11.43530 - alpha 90.000 - beta 90.000 - aamma 90.000 - Face-centered - Fd-3m (2;
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@CuTlO - 706 - File: d5_574.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 46.000 ° - Step: 0.300 ° - Ste E01-072-0444 (A) - Copper Titanium Oxide - Cu2Ti4O - Y: 15.00 % - d x by: 0.9958 - WL: 1.5406 - Cubic -
Operations: Background 1.000,1.000 | Import
00-041-0254 (D) - Tenorite, syn - CuO - Y: 91.94 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3

E01—089—4913 (C) - Titanium - Ti - Y: 91.60 % - d x by: 1. - WL: 1.5406 - Cubic - a 3.28300 - b 3.28300 - ¢ 3

E01-086-1157 (A) - Anatase, syn - Ti0.7202 - Y: 24.51 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300

E01-073-1782 (C) - Rutile, syn - TIO1.95 - Y: 16.22 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59300 - b

EUl—OBs-lGGS (C) - Paramelaconite - Cu403 - Y: 36.29 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700
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MJcuTio - 706 - File: d5_575.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 5 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0

Operations: Background 1.000,1.000 | Import

01-089-2529 (C) - Tenorite - synthetic - CuO - Y: 90.43 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68320 - b 3.42880 - ¢ 5.12970 - alpha 90.000 - beta 99.309 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.286
[#]01-086-1157 (A) - Anatase, syn - Ti0.7202 - Y: 20.57 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135
[©]01-089-0552 (C) - Rutile, syn - Ti0.92802 - Y: 12.54 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.60100 - b 4.60100 - ¢ 2.95600 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.5762
01-083-1665 (C) - Paramelaconite - Cu4O3 - Y: 42.65 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢
[¥]00-018-0461 (D) - Copper Titanium Oxide - Cu3TOS - Y: 25.38 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
[%101-075-0400 (C) - Coper Titanium Oxide - Cu3Ti30 - Y: 5.18 % - d x bv: 1.0104 - WL: 1.5406 - Cubic - a 11.24000 - b 11.24000 - ¢ 11.24000 - alpha 90.000 - beta 90.000 - aamma 90.000 - Face-centered - Fd-3m (22
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CuTiO - 707 - File: d5_576.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 177.12 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/
E01—086—1157 (A) - Anatase, syn - Ti0.7202 - Y: 36.82 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135
[®]00-034-0180 (D) - Rutile, syn - TiO2 - Y: 8.04 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59300 - b 4.59300 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4220 - I/Ic P[
m00—015—0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 19.67 % - d x by: 0.9792 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
E01-083-1665 (C) - Paramelaconite - Cu403 - Y: 36.06 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 33t
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@CuT\O - 708 - File: d5_577.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 175.45 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/|
E01-036-1157 (A) - Anatase, syn - Ti0.7202 - Y: 48.93 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135
[©]01-089-0552 (C) - Rutile, syn - Ti0.92802 - Y: 7.04 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.60100 - b 4.60100 - ¢ 2.95600 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.5762 -
m01—083—1665 (C) - Paramelaconite - Cu403 - Y: 35.73 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33t
E00-018-0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 21.79 % - d x by: 0.9833 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
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MJcuTio - 709 - File: d5_578.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 178.27 % - d x by: 1. - WL: 1.5406 - Monoclinic - @ 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/
[#]01-083-2243 (A) - Anatase, syn - TIO2 - Y: 181.82 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.88
[©]01-083-1665 (C) - Paramelaconite - Cu403 - Y: 38.72 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢
[4]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 18.98 % - d x by: 0.9833 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
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CuTiO - 710 - File: d5_579.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 154.25 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/|
[#101-083-2243 () - Anatase, syn - TIO2 - Y: 171.39 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.88
ElOO-OSA-OlBO (D) - Rutile, syn - TiO2 - Y: 6.30 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59300 - b 4.59300 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4220 - I/ilc PL
EOIVOBS—ISES (C) - Paramelaconite - Cu403 - Y: 34.45 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 33¢
EOD-OlB-OASl (D) - Copper Titanium Oxide - Cu3TiOS5 - Y: 19.23 % - d x by: 0.9833 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
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MIcuTio - 711 - File: d5_580.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import
01-080-0076 (C) - Tenorite, syn - CuO - Y: 126.50 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/
[#]01-071-1166 (A) - Anatase - TiO2 - Y: 76.08 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78420 - b 3.78420 - ¢ 9.51460 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 136.251 - I/ic
[©100-018-0461 (D) - Copper Titanium Oxide - Cu3TIO5 - Y: 34.82 % - d x by: 0.9771 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
[4]01-083-1665 (C) - Paramelaconite - Cu403 - Y: 16.36 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢
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RAlcuTio - 712 - File: d5_581.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

E01—086—1157 (A) - Anatase, syn - Ti0.7202 - Y: 76.70 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - |41/amd (141) - 4 - 135

E01-080-0076 (C) - Tenorite, syn - CuO - Y: 93.32 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/ic

@01-083-2242 (A) - Rutile, syn - TiO2 - Y: 2.34 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59000 - b 4.59000 - ¢ 2.96000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.3616 - I/Ic PL

[¥]o1-083-1665 (C) - Paramelaconite - Cu403 - Y: 27.34 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢

EOO—018—0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 11.20 % - d x by: 0.9833 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(




24000

23000
22000

21000

20000

19000
18000

17000
16000
15000

—~

8 14000

= ]
13000

° |

O 12000

.£ 11000
5 B

10000
9000

8000

7000
6000
5000
4000
3000
2000
1000
0

21000

20000

19000

18000

17000

16000

15000

14000

13000

(Counts
5B
g 8

10000

In

L

9000

8000

7000

6000

5000

4000

3000

2000

1000

Anatase

Tenorite (CuO)

Parajhelaconite (Cu403)

Co

r titanium oxide (Cu3TiO5

Mok s

50

2-Theta - Scale

uTiO - 713 - File: d5_582.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

E01-083»2243 (A) - Anatase, syn - TiO2 - Y: 109.50 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.88
[#]00-041-0254 (D) - Tenorite, syn - CuO - Y: 22.74 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3.42300 - ¢ 5.13200 - alpha 90.000 - beta 99.520 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1672 - I/ic
EOO-018»0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 13.12 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
[4]o1-083-1665 (C) - Paramelaconite - Cu403 - Y: 15.82 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I141/amd (141) - 4 - 33t
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CuTlO - 714 - File: d5_583.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:

Operations: Background 1.000,1.000 | Import

E01-083-2243 (A) - Anatase, syn - TiO2 - Y: 120.59 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.88
[#Jo1-080-0076 (C) - Tenorite, syn - CuO - Y: 75.84 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/Ic
EIOI-OE&‘-IGGS (C) - Paramelaconite - Cu403 - Y: 31.06 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33t
[4]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 16.14 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.176(
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@CuTiO - 715 - File: d5_584.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

E01-033-2243 (A) - Anatase, syn - TiO2 - Y: 114.23 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.88
01-080-0076 (C) - Tenorite, syn - CuO - Y: 59.68 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.4014 - I/Ic
01-083-1665 (C) - Paramelaconite - Cu403 - Y: 17.32 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢

EOO—OlS—OAGl (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 8.66 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,
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@CuTlO - 716 - File: d5_585.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

[®]o1-086-1156 (A) - Anatase, syn - Ti0.78402 - Y: 84.88 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - |41/amd (141) - 4 - 13
00-041-0254 (D) - Tenorite, syn - CuO - Y: 18.97 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3.42300 - ¢ 5.13200 - alpha 90.000 - beta 99.520 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1672 - I/Ic

E|01-059-0552 (C) - Rutile, syn - Ti0.92802 - Y: 4.13 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.60100 - b 4.60100 - ¢ 2.95600 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.5762 -

E01-083-1665 (C) - Paramelaconite - Cu403 - Y: 16.01 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 33¢

E00-018»0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 6.86 % - d x by: 0.9812 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,
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@CuTlO - 717 - File: d5_586.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import
E01-083-2243 (A) - Anatase, syn - TiO2 - Y: 98.91 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.883
00-041-0254 (D) - Tenorite, syn - CuO - Y: 23.82 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3.42300 - ¢ 5.13200 - alpha 90.000 - beta 99.520 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1672 - I/Ic
01-083-1665 (C) - Paramelaconite - Cu403 - Y: 12.00 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 33¢
EOO-OIB-0461 (D) - Copper Titanium Oxide - Cu3TiO5 - Y: 6.78 % - d x by: 0.9833 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,
EOO-024-0340 (D) - Copper Titanium Oxide - Cu2Ti205/Cu20-2TiO2 - Y: 6.86 % - d x by: 0.9833 - WL: 1.5406 -
>
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@CuTiO - 718 - File: d5_587.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

EIOl-OSB-ZZAS (A) - Anatase, syn - TiO2 - Y: 87.71 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.883

@00—041—0254 (D) - Tenorite, syn - CuO - Y: 12.41 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3.42300 - ¢ 5.13200 - alpha 90.000 - beta 99.520 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1672 - I/Ic

@01—083—1665 (C) - Paramelaconite - Cu403 - Y: 5.84 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 338.
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McuTio - 719 - File: d5_588.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi:
Operations: Background 1.000,1.000 | Import

E01-083-2243 (A) - Anatase, syn - TiO2 - Y: 85.22 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78000 - b 3.78000 - ¢ 9.51000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 135.883

E00-041-0254 (D) - Tenorite, syn - CuO - Y: 5.43 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68500 - b 3.42300 - ¢ 5.13200 - alpha 90.000 - beta 99.520 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1672 - l/Ic |

E01-083-1665 (C) - Paramelaconite - Cu403 - Y: 3.98 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 338.
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cuTio - 720 - File: d5_589.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 °
Operations: Background 1.000,1.000 | Import

@01-086-1157 (A) - Anatase, syn - Ti0.7202 - Y: 116.82 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.49700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141

E]Ol-089-0552 (C) - Rutile, syn - Ti0.92802 - Y: 6.27 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.60100 - b 4.60100 - ¢ 2.95600 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (1:

[®]o1-080-0076 (C) - Tenorite, syn - CuO - Y: 9.38 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.67970 - b 3.43140 - ¢ 5.13620 - alpha 90.000 - beta 99.262 - gamma 90.000 - Base-centered - C2/c (15) -
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MJcuTio - 721 - File: d5_590.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 ° - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import
[#]01-078-2486 (C) - Anatase, syn - TiO2 - Y: 71.80 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78450 - b 3.78450 - ¢ 9.51430 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 136.268 - lc PDF 5. - F20=:

APPENDIX F

Patterns of Resin-gel precursor powders calcined at 900 °C
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BAlcuTio - 901 - File: d5_591.raw - Type: 2Th/Th locked - Start: 10.000 © - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ® - Theta: 5.000 ° - Chi: 0.00 * - Phi: 0.00 * - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import
[®]00-045-0937 (*) - Tenorite, syn - CuO - Y: 90.13 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68530 - b 3.42570 - ¢ 5.13030 - alpha 90.000 - beta 99.549 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2026 - I/lc PDF 2.5 - F30= 89(C
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BAlcuTio - 902 - File: d5_592 raw - Type: 2Th/Th locked - Start: 10.000 * - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 * - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 * - X: 0.0 mm -
Operations: Backaround 1.000,1.000 | Import
[M]00-048-1548 (*) - Tenorite, syn - CuO - Y: 100.02 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
[#103-065-0190 (©) - Rutile, syn - TIO2 - ¥: 4.42 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59250 - b 4.59250 - ¢ 2.95780 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.3831 F 3.5 - F30=1000(0
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@CUTIO - 903 - File: d5_593.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 ° - X: 0.0 mm -
Operations: Background 1.000,1.000 | Import
00-048-1548 (*) - Tenorite, syn - CuO - Y: 103.87 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
ElDU—U’.‘M—OlBO (D) - Rutile, syn - TiO2 - Y: 25.27 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59300 - b 4.59300 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4220 - I/ic PDF 10. - F1 11(0
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BAlcuTio - 904 - File: d5_594.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 © - Theta: 5.000 ° - Chi: 0.00 * - Phi: 0.00 * - X: 0.0 mm -
Operations: Background 1.000,1.000 | Import
[®]00-048-1548 (*) - Tenorite, syn - CuO - Y: 98.24 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
[4]01-075-1755 (D) - Rutile - TiO2 - Y: 8.30 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59370 - b 4.59370 - ¢ 2.95870 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4347 - Vic PDF 3.6 - F20=1000(0.000
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EAlcuTio - 905 - File: d5_595.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 © - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 © - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import
[®]00-048-1548 (*) - Tenorite, syn - CuO - ¥: 101.94 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
[$]03-065-1119 (C) - Titanium Oxide - TIO2 - ¥: 16.93 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.58800 - b 4.58800 - ¢ 2.96700 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - PA2/mnm (136) - 2 - 62.4546 - Ilc PDE 3.5 - F30=1
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BAcuTio - 906 - File: d5_596.raw - Type: 2Th/Th locked - Start: 10.000 © - End: 91.300 © - Step: 0.300 © - Step time: 25_ s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 © - Phi: 0.00 = - X: 0.0 mm - *

¥ 100.88 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F3
Syn - TI0.91202 - v: 23.54 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59250 - b 4.569250 - ¢ 2.95600 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - PA2/mnm (136) - 2 - 62.3452 - I/

66(0.0148,31)
POF 3.1 - F20=
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CuTlO - 907 - File: d5_597.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 ° - X: 0.0 mm -
Operations: Background 1.000,1.000 | Import
EOLOBQ-SBQB (C) - Copper Oxide - CuO - Y: 90.70 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68300 - b 3.42400 - ¢ 5.12900 - alpha 90.000 - beta 99.440 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1277 - l/lc PDF 3.8 - S-Q 71.¢
E'OB—OSS—OISO (C) - Rutile, syn - TIO2 - Y: 27.28 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59250 - b 4.59250 - ¢ 2.95780 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.3831 - I/lc PDF 3.5 - S-Q 22.9 %
E00—021—1272 (*) - Anatase, syn - TiO2 - Y: 5.78 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78520 - b 3.78520 - ¢ 9.51390 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 136.313 - I/ic PDF 3.3 - S-Q 5.
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BAlcuTio - 908 - File: d5_598.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° -
Operations: Background 1.000,1.000 | Import
[®]00-048-1548 (*) - Tenorite, syn - CuO - Y: 98.97 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)
[#]01-072-1148 (D) - Rutile - TIO2 - Y: 49.29 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59400 - b 4.59400 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4492 - Vic PDF 3.6 - F20=1000(0.00
[®]01-083-1665 (C) - Paramelaconite - Cu403 - Y: 41.25 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700 - ¢ 9.93200 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 338.389 - /ic PDF 7.8 -
[4]01-081-1611 (C) - Titanium Copper Oxide - TI4Cu20 - Y: 12.83 % - d x by: 0.9937 - WL: 1.5406 - Cubic - a 11.44300 - b 11.44300 - ¢ 11.44300 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fd-3m (227) - 16 - 1498.37 -

Phi: 0.00 ° - X: 0.0 mm - *
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EAlcuTio - 909 - File: d5_599.raw - Type: 2Th/Th locked - Start: 10.000 © - End: 91.300 ° - Step: 0.300 ° - Step time: 25. 5 - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 * - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import

[®]01-089-5895 (C) - Copper Oxide - CuO - Y: 95.05 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68200 - b 3.42400 - ¢ 5.12700 - alpha 90.000 - beta 99.420 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.0835 - /ic PDF 3.8 - S-Q 58.2

[#]01-073-1782 (C) - Rutile, syn - TIO1.95 - Y: 62.38 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59300 - b 4.59300 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4220 - ic PDF 3.5 - S-Q 41
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BAlcuTio - 910 - File: d5_600.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 * - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import
[®]01-089-5897 (C) - Copper Oxide - CuO - Y: 90.97 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68700 - b 3.42200 - ¢ 5.13000 - alpha 90.000 - beta 99.500 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.1512 - I/ic PDF 3.8 - S-Q 50.¢
[#]01-072-1148 (D) - Rutile - TIO2 - ¥: 72.14 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59400 - b 4.59400 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4492 - Vic PDF 3.6 - S-Q 41.6 % - Fz
[®]01-081-1611 (C) - Titanium Copper Oxide - Ti4CuZO - Y: 14.49 % - d x by: 0.9917 - WL: 1.5406 - Cubic - & 11.44300 - b 11.44300 - ¢ 11.44300 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fd-3m (227) - 16 - 1498.37 -
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EAlcuTio - 911 - File: d5_601.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 81.300 ° - Step: 0.300 ° - Step time: 25. 5 - Temp.: 25 °C (Room) - Time Started: 115 - 2-Theta: 10,000 ° - Theta: 5.000 ° - Chi: 0.00 * - Phi: 0.00 * - X: 0.0 mm - *
Operations: Background 1.000,1.000 | mport

[H100-048. 1548 (% - Tenorite, syn - GUO - Y: 102,84 % -d x by: 1. - WL 1.5406 - Monoclinic - a4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90,000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)

[101-072-1148 (D) - Ruile - TIO2 - Y- 85.28 % - d x by: 1. - WL: 1.5406 - Tetragonal - 2 4.59400 - b 4.59400 - c 2.95900 - alpha 90.000 - beta 90,000 - gamma 0.000 - Primitive - P4z/mnm (136) - 2 - 62.4492 - llc PDF 3.6 - F20=1000(0.00

[®]00-050-1476 (1) - Copper Titanium - TiaCu - ¥: 6.61 % - d x by: 1. - WL: 15406 - Tetragonal - a 4.10250 - b 4.10250 - ¢ 14.65100 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - | (0) - 4 - 246.584 - F10= 12(0.0330,26)

[&]01-081-1611 (C) - Titanium Copper Oxide - TIACU20 - Y: 16.70 % - d x by: 0.9958 - WL: 1.5406 - Cubic - a 11.44300 - b 11.44300 - ¢ 11.44300 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fd-3m (227) - 16 - 1498.37 -
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BlcuTio - 912 - File: d5_602.raw - Type: 2Th/Th locked - Start: 10,000 ° - End: 91.300 ° - Step: 0,300 ° - Step time: 25, s - Temp.: 25 °C (Room) - Time Started: 12 5 - 2-Theta; 10.000 * - Theta: 5.000 * - Chi: 0.00 * - Phi; 0.00 * - X; 0.0 mm - *
Operations: Background 1.000,1.000 | Import
|00-048-1548 (*) - Tenorite, syn - CuO - Y: 71.31 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - (15)-4-81.2237 - .31)
[®101-073-1782 (C) - Rutile, syn - TiO1.95 - Y: 70,26 % - d x by: 1, - WL: 1.5406 - Tetragonal - a 459300 - b 459300 - ¢ 2. beta 000 - (136) - 2 - 62.4220 - Uic PDF 3.5 - F20=10
[¥]01-081-1611 (C) - Titanium Copper Oxide - Ti4CuZO - Y: 16,01 % - d x by: 1. - WL: 1.5406 - Cubic - a 11.44300 - b 11,4300 - ¢ 11.44300 - alpha 90,000 - beta 90,000 - gamma 90.000 - Face-centered - Fd-3m (227) - 16 - 1498.37 - ic P,
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[AlcuTio - 913 - File: d5_603.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 ° - X: 0.0 mm - >

Operations: Background 1.000,1.000 | Import

[©]00-048-1548 (+) - Tenorite, syn - CuO - Y: 77.95 % - d x by: 1. - WL: 15406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)

[®01-072-1148 (D) - Rutile - TiO2 - Y: 83.15 % - d x by: 1. - WL: 15406 - Tetragonal - a 4.59400 - b 4.59400 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4492 - lc PDF 3.6 - F20=1000(0.00'
[#101-078-2486 (C) - Anatase, syn - TIO2 - Y: 42.97 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78450 - b 3.78450 - ¢ 9.51430 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 136.268 - /lc PDF 5. - F20="
[£100-049-1830 (C) - Paramelaconite, syn - Cu4O3 - Y: 25.14 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.82000 - b 5.82000 - ¢ 9.88000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 41/amd (141) - 4 - 334.659 - F18= 47
[¥100-049-0665 (*) - Copper Titanium Oxide - Cu3Ti30 - Y: 16.99 % - d x by: 1. - WL: 1.5406 - Cubic - a 11.25800 - b 11.25800 - ¢ 11.25800 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fd-3m (227) - 16 - 1426.87 - F22=1
[x101-081-1611 (C) - Titanium Copper Oxide - Ti4Cu20 - Y: 18.50 % - d x by: 1. - WL: 1.5406 - Cubic - a 11.44300 - b 11.44300 - ¢ 11.44300 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fd-3m (227) - 16 - 1498.37 - lic P
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BAlCuTio - 914 - File: d5_604.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 * - Phi: 0.00 ° - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import

[M03-065-0191 (C) - Rutile, syn - TiIO2 - Y: 80.29 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59330 - b 4.59330 - ¢ 2.95800 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4091 - Vic PDF 3.5 - F30=1000(

[#]00-048-1548 (*) - Tenorite, syn - CuO - Y: 48.39 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)

[®]01-081-1611 (C) - Titanium Copper Oxide - Ti4Cu20 - ¥: 10.90 % - d x by: 0.9937 - WL: 1.5406 - Cubic - a 11.44300 - b 11.44300 - ¢ 11.44300 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fd-3m (227) - 16 - 1498.37 -
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BAlcuTio - 915 - File: d5_605.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25.s  [%4]00-017-0618 (D) - Copper Titanium Oxide - Cu2TiO3 - Y: 7.51 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a
Operations: Background 1.000,1.000 | Import

[®]01-089-5895 (C) - Copper Oxide - CuO - Y: 94.06 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68200 - b 3.42400 - ¢ 5

[#]03-065-0190 (C) - Rutile, syn - TIO2 - Y: 45.86 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59250 - b 4.59250 - ¢ 2.9

[4]01-083-1665 (C) - Paramelaconite - Cu403 - Y: 41.07 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.83700 - b 5.83700

[#]01-075-0400 (C) - Copper Titanium Oxide - Cu3TiZO - Y: 24.14 % - d x by: 1.0146 - WL: 1.5406 - Cubic - a 11.24000 -

[¥]00-018-0461 (D) - Copper Titanium Oxide - Cu3TIOS - Y: 34.57 % - d x by: 0.9833 - WL: 1.5406 - Tetragonal - a 8.100

[=]01-083-1284 (C) - Copper Titanium Oxide - Cu3TiO4 - Y: 10.40 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 3.040
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Operations: Background 1.000,1.000 | Import

[®]03-065-0190 (C) - Rutile, syn - TiO2 - Y: 80.53 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59250 - b 4.59250 - ¢ 2.9

[#]00-048-1548 (*) - Tenorite, syn - CUO - Y: 42.95 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.

[2]00-049-1830 (C) - Paramelaconite, syn - Cu4O3 - Y: 21.42 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 5.82000 - b 5.8

[4]00-049-0665 (*) - Copper Titanium Oxide - Cu3Ti3O - Y: 20.45 % - d x by: 1.0083 - WL: 1.5406 - Cubic - a 11.25800 -

[¥]00-025-0316 (N) - Copper Titanium - Cu3Ti - Y: 9.28 % - d x by: 1. - WL: 1.5406 - Orthorhombic - a 5.45000 - b 4.4200

[=]01-081-1611 (C) - Titanium Copper Oxide - Ti4Cu20 - Y: 18.56 % - d x by: 0.9979 - WL: 1.5406 - Cubic - a 11.44300 -
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Operations: Background 1.000,1.000 | Import
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[4]01-083-1665 (C) - Paramelaconite - Cu4O3 - Y: 41.07 % - d x by: 1. - WL: 15406 - Tetragonal - a 5.83700 - b 5.83700

[9]01-075-0400 (C) - Copper Titanium Oxide - Cu3Ti30 - Y: 24.14 % - d x by: 1.0146 - WL: 1.5406 - Cubic - a 11.24000 -

[¥]00-018-0461 (D) - Copper Titanium Oxide - Cu3TIOS - Y: 34.57 % - d x by: 0.9833 - WL: 1.5406 - Tetragonal - a 8.100
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RAcuTio - 918 - File: d5_608.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s [¥]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 31.13 % - d x by: 0.9708 - WL: 1.5406 - Tetragonal - a
Operations: Background 1.000,1.000 | Import
01-072-1148 (D) - Rutile - TiO2 - Y: 97.90 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59400 - b 4.59400 - ¢ 2.95900
00-048-1548 (*) - Tenorite, syn - CuO - Y: 19.81 % - d X by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.

[4]01-083-1665 (C) - Paramelaconite - Cu4O3 - Y: 55.23 % - d x by: 0.9917 - WL: 15406 - Tetragonal - a 5.83700 - b 5.8

[®]00-049-0665 () - Copper Titanium Oxide - Cu3Ti30 - Y: 12.11 % - d x by: 1.0104 - WL: 15406 - Cubic - a 11.25800 -

[#]00-025-0316 (N) - Copper Titanium - Cu3Ti - Y: 10.85 % - d x by: 1. - WL: 1.5406 - Orthorhombic - a 5.45000 - b 4.420

[4]01-081-1611 (C) - Titanium Copper Oxide - Ti4Cu20 - Y: 18.16 % - d x by: 0.9937 - WL: 1.5406 - Cubic - a 11.44300 -



21000 —

20000 —

19000 —

18000 —|

17000 —|

] Rutile (TiO2)
16000 —

15000 —

14000 —

13000 —|

—. —

Trao0c0 ] Copper titanium oxide (Cu3TiO5)
4 9000 —
7000 —
6000 —

5000 —

4000 — o

(opper Titanium oxide (Cu3Ti30), (Ti4Cu20)

3000 —

2000 — "

-

1 Tmf%"’ﬂ?m’ﬁ

1000 —| e

10 20 30 40 50

2-Theta - Scale

RAlcuTio - 919 - File: d5_609.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 * - X: 0.0 mm -*
Operations: Background 1.000,1.000 | Import

[®]01-072-1148 (D) - Rutile - TiO2 - Y: 77.13 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59400 - b 4.59400 - ¢ 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4492 - Vlc PDF 3.6 - F20=1000(0.00

[#]00-048-1548 (*) - Tenorite, syn - CuO - Y: 18.29 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)

[4]01-081-1612 (C) - Titanium Copper Oxide - Ti3Cu30 - Y: 15.99 % - d x by: 1.0083 - WL: 1.5406 - Cubic - a 11.25800 - b 11.25800 - ¢ 11.25800 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fd-3m (227) - 16 - 1426.87 -
01-081-1611 (C) - Titanium Copper Oxide - Ti4Cu20 - Y: 16.66 % - d x by: 0.9937 - WL: 1.5406 - Cubic - @ 11.44300 - b 11.44300 - ¢ 11.44300 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fd-3m (227) - 16 - 1498.37 -

[%4)00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 35.61 % - d x by: 0.9729 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,165)
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W cuTio - 920 - File: d5_610.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 91.300 ° - Step: 0.300 ° - Step time: 25. s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00 ° - Phi: 0.00 © - X: 0.0 mm - *
Operations: Background 1.000,1.000 | Import

[®]01-072-1148 (D) - Rutile - TiO2 - Y: 94.24 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59400 - b 4.59400 - c 2.95900 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4492 - /lc PDF 3.6 - F20=1000(0.00!
00-048-1548 (*) - Tenorite, syn - CuO - Y: 7.10 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 4.68830 - b 3.42290 - ¢ 5.13190 - alpha 90.000 - beta 99.506 - gamma 90.000 - Base-centered - C2/c (15) - 4 - 81.2237 - F30= 66(0.0148,31)

[#]00-049-1830 (C) - Paramelaconite, syn - Cu403 - Y: 29.99 % - d x by: 0.9917 - WL: 1.5406 - Tetragonal - a 5.82000 - b 5.82000 - ¢ 9.88000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - I41/amd (141) - 4 - 334.659 - F1€

[4]00-049-0665 (*) - Copper Titanium Oxide - Cu3Ti30 - Y: 14.99 % - d x by: 1.0104 - WL: 15406 - Cubic - a 11.25800 - b 11.25800 - ¢ 11.25800 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fd-3m (227) - 16 - 1426.87 - f
01-081-1611 (C) - Titanium Copper Oxide - Ti4Cu20 - Y: 17.64 % - d x by: 0.9958 - WL: 1.5406 - Cubic - a 11.44300 - b 11.44300 - ¢ 11.44300 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fd-3m (227) - 16 - 1498.37 -

[=]00-018-0461 (D) - Copper Titanium Oxide - Cu3TiOS - Y: 41.16 % - d x by: 0.9708 - WL: 1.5406 - Tetragonal - a 8.10000 - b 8.10000 - ¢ 6.60000 - alpha 90.000 - beta 90.000 - gamma 90.000 - 433.026 - F22= 1(0.1760,165)
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.000,1.000 | Import

Operations: Backgrou
EDS—DGSrOlQl (C) - Rutile, syn - TiO2 - Y: 60.58 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.59330 - b 4.59330 - ¢ 2.95800 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/mnm (136) - 2 - 62.4091 - I/ic PDF 3.5 - S-Q 52.9 %

[#101-078-2486 (C) - Anatase, syn - TiO2 - Y: 75.66 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78450 - b 3.78450 - ¢ 9.51430 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 136.268 - Ulc PDF 5. - S-Q 4

Appendix G

Particle size analysis data of mixed metal oxides nanopowders
Sample Phase Non-

Composition calcined | 300°C | 500°C | 700°C | 900°C

Tenorite (CuO) 6 8 8 9 10

Amorphous 45

Copper (ii) oxide
Cuprite (Cu0) 48
Pure Copper

Paramelaconite 4 9 10 19
(CU4O3)

TABLE 4.1: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR
POWDER SAMPLE OF COMPOSITION 0 % TI: 100 % Cu .



Sample

Composition Phase Non- 300°C | 500°C | 700°C | 900°C
calcined
Tenorite (CuO) 7 8 40 45 45
Cuprite (Cu,0) 18 48
Paramelaconite 4 7 17 18
5% Ti: 95 % (Cu,05)
Cu Anatase 8 11 11 42
Rutile 3 4
Copper titanium 5 8 8 19

oxide (CuzTiOs)

TABLE 4.2: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 5 % T1: 95 % Cu.

Sample Phase Non- 300°C | 500°C | 700°C | 900°C

Composition calcined
Tenorite (CuO) 6 7 18 19 45
Paramelaconite 4 8 17 17

(Cus03)
10 % Ti: 90 % Anatase 11 11 41 42
Cu Rutile 10 17

Copper titanium 6 6 7
oxide (CuzTiOy)
Copper titanium 6 7 7 10
oxide (CuzTiOs)

TABLE 4.3: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 10 % Ti: 90 % Cu.




Sample Phase Non- 300°C | 500°C | 700°C | 900°C

Composition calcined
Tenorite (CuO) 7 8 11 17 44
Paramelaconite 8 8 11 17

(Cus03)
15 % Ti: 85 % Anatase 7 16 41 42
Cu Rutile 8 17

Copper titanium 8 8 11
oxide (CuzTiO,)
Copper titanium 7 11 11 11
oxide (CuzTiOs)

TABLE 4.4: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR
POWDER SAMPLE OF COMPOSITION 15 % Ti: 85 % Cu.

Sample Phase Non- 300°C | 500°C | 700°C | 900°C

Composition calcined
Tenorite (CuO) 7 7 10 17 20
Paramelaconite 8 17 17 19

(CU403)
20 9% Ti: 80 % Anatase 7 11 42 42
Cu Rutile 17 10

Copper titanium 7 8 10 10
oxide (CuzTiO,)
Copper titanium 5 6 7 7
oxide (CusTiOs)

TABLE 4.5: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR
POWDER SAMPLE OF COMPOSITION 20 % Ti: 80 % Cu.



Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO) 7 8 8
Paramelaconite 7 8 17 18
(CU403)
25% Ti: 75% Anatase 10 11 17
Cu Rutile 12 17 42 42
Copper titanium 6 17
oxide (CuzTiO,)
Copper titanium 5 5 6 8
oxide (CuzTiOs)
Unknown 17 17
CuxTiyO;

TABLE 4.6: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 25 % T1: 75 % Cu.

Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuQ) 7 8 43 43 43
Paramelaconite 8 17 18 19
(CU403)
30% Ti: 70 % Anatase 3 7 8 11 17
Cu Rutile 42 42
Copper titanium 2 8 10
oxide (CuzTiO,)
Copper titanium 5 8 10 20
oxide (CusTiOs)
Unknown 11 17
CuxTi,0O,

TABLE 4.7: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 30 % Ti: 70 % Cu.




Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO) 17 43 43 43 43
Pure Copper 1
Paramelaconite 7 8 11 17 17
35 % Ti: 65 % (Cus03)
Cu Anatase 11 11 17 17
Rutile 17 42 42
Copper titanium 7 11 12 18 43
oxide (CuzTiOy)
Copper titanium 5 6 8 10
oxide (CuzTiOs)
Unknown 7 10
CuxTiyO,

TABLE 4.8: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 35 % T1: 65 % Cu.

Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO) 11 40 43 43 43
Paramelaconite 10 11 17 19
(CU403)
40 % Ti: 60 % Anatase 8 11 11 17
Cu Rutile 42
Copper titanium 3 7 10 17 42
oxide (CusTiOy)
Copper titanium 6 8 8 8
oxide (CuzTiOs)
Unknown 8 17
CuxTiyO;

TABLE 4.9: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 40 % Ti: 60 % Cu.




Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO) 41 41 43 43 43
Paramelaconite 11 17 18 19
(CU403)
45 % Ti: 55 % Anatase 11 17 17 17
Cu Rutile 8 17 12 42
Copper titanium 5 6 8 12 42
oxide (CuzTiOy)
Copper titanium 5 6 8 43
oxide (CuzTiOs)
Unknown 7 11
CuxTiyO;

TABLE 4.10: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR
POWDER SAMPLE OF COMPOSITION 45 % T1: 55 % Cu.

Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO) 1 11 42 42 42
Paramelaconite 11 16 17 19
(CU403)
50 % Ti: 50 % Anatase 11 11 17 17
Cu Rutile 42
Copper titanium 5 11 12 42
oxide (CuzTiOy)
Copper titanium 7 7 8 42
oxide (CuzTiOs)
Unknown 17 17
CuxTiyO;

TABLE 4.11: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR
POWDER SAMPLE OF COMPOSITION 50 % T1: 50 % Cu.



Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO) 1 17 17 42 42
Paramelaconite 17 17 17 17
(Cus03)
55 % Ti: 45 % Anatase 11 17 17 17
Cu Rutile 42
Copper titanium 4 11 11 18 42
oxide (CuzTiO,)
Copper titanium 7 7 10 11
oxide (CuzTiOs)
Unknown TiO; 8 11
complex
Unknown 8 17
CuxTiyO;

TABLE 4.12: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR
POWDER SAMPLE OF COMPOSITION 55 % TI: 45 % Cu.

Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO) 10 11 11 17 43
Paramelaconite 11 11 11 17 17
(CU403)
60 % Ti: 40 % Anatase 11 11 11 17 17
Cu Rutile 42
Copper titanium 5 9 11 11 16
oxide (CusTiOy)
Copper titanium 7 11 11 19
oxide (CuzTiOs)
Unknown TiO; 1 17
complex
Unknown 11 16
CuxTi,0O,

TABLE 4.13: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR
POWDER SAMPLE OF COMPOSITION 60 % TI: 40 % Cu.



Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO) 11 11 42 42 43
Paramelaconite 10 11 16 17 17
(CU403)
65 % Ti: 35% Anatase 11 11 17 17
Cu Rutile 17 42 42
Copper titanium 4 6 10 11 11
oxide (CuzTiOy)
Copper titanium 4 4 6 10
oxide (CuzTiOs)
Unknown TiO; 10 18
complex
Unknown CuO 17 17
complex

TABLE 4.14: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 65 % TI: 35 % Cu.

Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO) 11 11 42 42 43
Paramelaconite 6 11 16 17 17
(CU403)
70 % Ti: 30 % Anatase 6 11 11 17
Cu Rutile 42
Copper titanium 8 8 8 10 10
oxide (CusTiOy)
Copper titanium 8 8 8 8 11
oxide (CuzTiOs)
Unknown TiO; 8 17
complex
Unknown CuO 17 17
complex

TABLE 4.15: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 70 % Ti: 30 % Cu.




Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO) 17 17 42 42 42
Paramelaconite 9 11 17 17
(CU403)
75% Ti: 25 % Anatase 11 17 17 17
Cu Rutile 43
Copper titanium 6 7 7 8 9
oxide (CuzTiO,)
Copper titanium 6 7 7 8 18
oxide (CuzTiOs)
Unknown TiO; 8 11
complex
Unknown CuO 17 17
complex

TABLE 4.16: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 75 % Ti: 25 % Cu.

Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO)
80 % Ti: 20 % 8 11 11 42 42
Cu Paramelaconite 11 12 12
(CU403)
Anatase 8 11 11 17 -
Rutile 42
Copper titanium 6 6 6 11 18
oxide (CuzTiO,)
Copper titanium 5 6 6 17 17
oxide (CuzTiOs)
Unknown CuO 10 17
complex

TABLE 4.17: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 80 % Ti: 20 % Cu.




Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO)
11 17 42 42 42
Paramelaconite 11 17 17
85% Ti: 15% (Cus03)
Cu Anatase 17 11 17 17
Rutile 42
Copper titanium 4 6 8 18
oxide (CuzTiO,)
Copper titanium 5 6 7 8 8
oxide (CuzTiOs)
Unknown 8 17
(CuxTiyO,)

TABLE 4.18: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 85 % Ti: 15 % Cu.

Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Tenorite (CuO)
17 17 42 42 42
Paramelaconite 17 18
90 % Ti: 10 % (Cus0s)
Cu Anatase 17 17 17 17
Rutile 10 17

TABLE 4.19: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 90 % Ti: 10 % Cu.




Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
17 17 42 42 43
B %Ti:5%Cu Anatase 17 17 17 17
Rutile 10 17 42 43

TABLE 4.20: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 95 % TI: 5 % Cu.

Sample Phase Non- 300°C | 500°C | 700°C | 900°C
Composition calcined
Anatase 6 6 11 17 41
100 % Ti: 0 % Rutile 43

Cu

TABLE 4.21: PARTICLE SIZE ANALYSIS DATA FOR CRYSTALLOGRAPHIC PHASES IN THE PRECURSOR

POWDER SAMPLE OF COMPOSITION 100 % T1: 0 % Cu.




