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Analysis Report: CZO-LL2-01G_10kV_50k-1-1
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Analysis Report: CZO-LL2-01H_10kV_50k-1-1
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| Cu In
Cu za  Za
— - _C& Zn Zn
T
5
Elt. Line Intensity Error Conc Units
(cls) 2-sig
(0] Ka 104.76 3.737 12.401 wt.%
Cu Ka 22.59 1.735 85.203 wt.%
Zn Ka 0.16 0.148 2.396 wt.%
100.000 | wt.% | Total
[Cnts 9
20K
10K +
Cu In
AI} o o i
- Co ZaCu  Zn
T
5
Elt. | Line | Intensity Error Conc Units
(cls) 2-sig
o Ka 135.36 4.248 19.470 wt.%
Cu Ka 17.01 1.506 79.180 wt.%
Zn Ka 0.08 0.101 1.349 wt.%
100.000 wt.% Total
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Analysis Report: CZO-LL2-01E_10kV_50k-1-1

u
onts Elt. | Line | Intensity Error Conc Units
20K 7 (cls) 2-sig
] Ka 100.32 3.657 15.971 wt.%
Cu Ka 13.23 1.328 70.356 wt.%
Lok Zn Ka 0.64 0.291 13.673 wt.%
100.000 | wt.% | Total
G Cu  Zn
n Cu Zn Zn

Py Cu ZnCu  Zn
y T

5

a a A o [ = v a & 4 o A o [ 1%
ATINN N.9 LEAIUILIUNNINITATIVIANITLIBILLAITIALDNDY LLﬁ%ﬂLﬂﬂmiﬂﬂ%’]ﬂ’]imﬁ’m’)ﬂlﬂ

Y r >%+’

Analysis Report: CZO-LL2-04_10kV_50k-1-1
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Cnts

Elt. Line Intensity | Error Conc Units
(cls) 2-sig
2.0 |
o Ka 113.12 3.883 17.687 wt.%
Cu Ka 14.60 1.395 75.506 wt.%
Zn Ka 0.34 0.211 6.808 wt.%
1.0R

100.000 | wt.% Total

G Cu  Zn
n Cu za Zn

P— Cy ZaCu Za
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Analysis Report: CZO-LL2-11_10kV_50k-1-1

Cnts

Elt. | Line | Intensity | Error Conc Units
(cls) 2-sig
20K 1 (0] Ka 108.85 3.809 16.439 wt.%
Cu Ka 16.77 1.495 | 82.685 wt.%
Zn Ka 0.05 0.078 | 0.876 wt.%
LK 100.000 | wt% | Total

] C; Cu  Zn
0 Cu zn Zn
Cuo ZuCu Zn
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Analysis Report: CZO-LL2-21_10kV_50k-1-1

P

e
= Elt. | Line | Intensity | Error | Conc Units

(cls) 2-sig
(0] Ka 104.82 3.738 29.463 wt.%

2.0K 4

Cu | Ka | 093 0353 | 8173 | wt%
Zn | Ka | 182 0492 | 62365 | wt%
— 100.000 | wt% | Total

3
Ci
I
1 G Cu  Zn
Cu Zn Zn
Cu ZnCu Zn
T f T T T T T T

5

a a A o [ A v a B ¢ o A o [ 14
AN N.12 LAAIUILIUNNINITHIIVIANITLIDILENIIEADNY LLﬁSﬁL‘Uﬂﬁ]’ill‘Vl‘Vl']ﬂ'ﬁﬁ]’i’)zﬂ’lﬂ‘lﬂ



" x

Analysis Report: CZO-LL2-22_10kV_50k-1-1
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Cnts

10E +

500+

Cu  Zn
Cu Zn Zn
Cu ZoCu Zn

T
3

Elt. Line | Intensity | Error Conc Units
(cls) 2-sig
O Ka 67.06 2.990 17.549 wt.%
F Ka 12.96 1315 | 2.863 wt.%
Cl Ka 90.22 3.468 | 14.792 wt.%
Cu | Ka 5.25 0.836 | 35.717 wt.%
Zn Ka 117 0.395 | 29.079 wt.%
100.000 | wt.% | Total
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Analysis Report: CZO-LL2-26_10KV_50k-1-1

Cnts

2.0K +

10K H

2

.

!

Cu  Zn
Cu Zn Zn
Cu ZnCu  Zn
T T

Elt. | Line | Intensity | Error Conc Units
(cls) 2-sig
o Ka 80.71 3.280 19.824 wt.%
Cu Ka 0.89 0.345 6.602 wt.%
Zn Ka 2.43 0.569 73.574 wt.%
100.000 wt.% Total
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Analysis Report: CZO-LL2-32_10kV_50k-1-1

Z

Cats

Elt. Line Intensity Error Conc Units
(cls) 2-sig
208 o] Ka 104.66 3.736 | 16.475 wt.%
Cl Ka 98.77 3.629 | 9.823 wt.%
Cu Ka 1.87 0.500 6.596 wt.%

10K Zn Ka 5.59 0.864 | 67.105 wt.%

b
C
0z 100.000 | wt.% Total
1 C Cl Cu  ZIn
Cl Cu Zn Zn
Cu ZoCu  Zn
¥ " Y T T T .
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a 13 [ & v a & 4
NANISILATIZUAIDYINAILNITATIVINNITLIDILENSIELDNY (EDX)

Elt. | Line | Intensity | Error Conc Units
(c/s) 2-sig
O Ka 154.06 4.532 | 17.672 wt.%

Na | Ka 51.68 2625 | 5.413 wt.%

Cu | La 205.72 5.237 | 13.232 wt.%

Zn La 741.00 9.939 | 63.682 wt.%

100.000 | wt.% | Total

Analysis Report: CZOSS_N101_20k_10kV-3
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Experimental pattern: CZ0 1-1 NaOH2 ENaCl Ong KMITL_3
Calculated pattern (exp. peaks, 92.7 %)
[96-200-2693] Ba25 Cu18 04 arium copper copper(lll) zinc oxide (251

Cu-Ka1 (1.540538 A)
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Experimental pattern: CZ0 1-1 NaOHZ 6NaCl Ong KMTL_3
Calculated pattern (exp. peaks) (Rp=92.7 %)
[96-200-2693] Ba25 Cu1% D48 Zné Barum copper copper(ll) zine oxide (25
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Experimental pattern: CZ0-100-10 NaOH2 Ong KMITL_3
Calculated pattern (exp. peaks) (Rp=127.4 %)
[98-500-4180] O Zn Zincite ( 96 2%)
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Experimental pattern: CZ0-100-10 NaOH2 Ong KMITL_3
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Experimental pattern: CZ0-100-10 NaOHZ Ong KMTL_3
Calculated pattern (exp. peaks) (Rp=127.4 %
[96-500-4180].0 Zn. Zincite { 57.8%)
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Experimental pattern: CZ0-100-10 NaOH2 Ong KMITL_3
Calculated patiern (exp. peaks) (
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Electron Microscope : FESEM)
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anssAussINaly auduiudnliihiuasuseneumevaaiaiiuseunriandn Jadlexiu
ngudliihdluasiiiAnawuwiviniy Jagviliduadidnaseudutuiuielunned
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wiasrfinduasdidnaseu undsiidaduasdidnaseudlife Judididnnsou e
anwamlureaindidvhainiawy  Sldnaseussgniasseenuvasandiunseualiilng,
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a

Ml 2.1 ndosqansIAuBianmseuwuudensneilailandladusu FE-SEM MODEL:

[y

HITACHI = 4700 l4luan3sed

AauALTRreIndnsganssAuBianaseuludeIns e iaflandliatusu FE-SEM MODEL:
HITACHI - 54700 Fldlusnidded

- Magnification 30x — 500,000x

- 2.1 nm. resolution at 1 kV.

- 1.5 nm. resolution at 15 kV.

- Sample size up to 6 inches diameter with a thickness <1cm.

- 2 secondary electron detectors at different positions for optimum surface image
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- Measure the size of the structure by using CD measurement mode

- Storage image with digital file or thermal printing.

Width of distance

Magnification

Accelerating Voltage s
Working distance

Al 9.2 uansdnuaiznmaneilfainndesanssmididnasounuudesniaviiniladsia
g FE-SEM MODEL: HITACHI — 54700 #fl#lusiideil
msmw@mamazﬁiﬂumﬁmeﬁl,wiazﬁ’saﬁhwzmmaﬂmiw@mﬁﬁmmﬁﬁm
leldsulnesniausnarldigunmuansdardsgnasiunin dsirvusluanauiisnuaiswinie
Aesszayimun 10 Yo Insmusegiamanedinuniisioma 10 deq Sty 1.00

Tulasues Tuisazyesgossdinnuninawiidu 0.10 Tulasiuss ¥3e 100 ulumns Wudu
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A 2.3 duUsenauwazn1svinnulaeiiluveanIad SEM

FESEM Ssamnsaifieusafugunsaiiinsevisndandaanu (Energy Dispersive X-
Ray Spectrometer ; EDS) Fagaelunisfnu 4iia USinm warnsnszanevesesduseney
s1nvesTanianuld

Energy Dispersive X-ray Spectroscopy (EDS) tduwmafiansiinsgsiesausenou
570 aust TuseulUaudsgiaiion vosianuesudduiiuiissdusnitlulasumns wardiannse
Anginianszeivesniivsznovegluliunuiesndldfe  Tnsaunsouanaduunui
16 (Mapping) Amainsalunsnsvinvsasinaunsansiainldmants 0.1 wWesidud
Tnegnimtn (wt.9) Taewedosiu 5-4700 MHlusmAfeildvinnisind EDS 8o Bruker AXS
UQuantax 4010 WumMs¥MIns19in3ed  X-rays fleensnaniieesdedeneeninain
fetnailesanmsgnnszduiedididnasen deavilamzueusiazsin  Jsanunsasils

o a ¢ & I3 v
wundwssimseiduesdusenauls
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AARNUIN R

WP3ediAsTinsAeauuSEend Wie X-ray Diffractometer (XRD) Wuaasile 7
THlunmsinnesiaudivesian Tasordevdnnmaidenuuesisdendfinnnssnundiadn ves
asegeiiyuine i namTiesgiilsazgminlutsuiisudugudeyaunsgiu il
spyipminesduasUsznevvesasiiosns Wummmafigailendnualitliviharsansietng
(Non-destructive method) Imammmv‘hmi"‘gmiﬁzﬁlﬁﬁgqmiﬂizﬂauﬁﬁagﬂumiﬁaaEJ'N
wazthuldfnwseasdeaiiietulasadednvesasdosnalddnie Tundnvesegng
uwiazeiln avilvuinves Unit Cell fildwiiu vl% Pattern vesnisiieniundediond i
ponun Ay lmsamsanaNduiusuesansUsznaunies AU Pattern AsLEEILUY

vos3ediondle Feagvilismnsiudn lusdegneiug dansusenaveslseding

Cubic P Cubic /

AN 2.1 AI9E1INITINLATIATINVDINANLUUFIGY

YBNANT HANITIAIIZNYDY XRD 2@ 1UN50MN09AUTENOUVDIR0819LALAITY €9
anansaAIuUIINavetesdUsEnauia egluiiegne  AuIMULINUNIAYDILARE
Unit cell ANutASenvasiag1e Amuidundnvesdiegaladndiy wonaini §aiunsavi

A15ATIZN D9AUTENDUVBINANUN BALANUIAIAINUNUIVBITUTALUNS teDnee

PANNITHALITNNTIATIZI
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nTandundndeianiiinnsdnsesvesezneunielulasiaiediadussifeu
N353 8919099z maUN8TUNAN LT N W TUTS U UEUATIVUIUNY TILARESEUIUL
agjﬁwﬁwﬂmwz d dauandlugui a2 Ferszenne d AR NN ULUT U USTSUTR

YA MIIATEvimemailnlendendnnisved Brage’s law w38 2d sin® = nA lunis
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AANSRgUNYessdend  ndshutunanegluimegeiinannisidesunlums
IySssunog1anyusinge
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Bing &

i 2.2 Bragg 's Law

r-:l' X v a 4 [ A & =2 o I v X o

MnAFURUUNMSRgIUNTEdndvesigmendundnasiidnvaugwandeiuiuiunis
v a Y = v & & v a & ¢ = Y < o & I
Jaseadivetezmounelundn dedusduuumsidenvuseddnd Jenansaldduivenls
Moty Uszneumeinnieiilundnsdalatng wazanuduvesfinvesnisideiiuy
- I3 I a 9y a Y] A & = o | v & e
Sddndasdumnwdsiuniy Usunawesignianidundnnigluansdiegns fsudananse
T udnvesinAaUTIIaUesesAlsEnaua 1 luansiagsla duauningwes
finvesmsiaenvusdidndilunaliionnaininiodionaydnuuLnIINeN YDA
oA ANNASEAaN1A TOUNNTDIVRILASIATINNEN WASIUINVBIRIDENY FItUTIAINNTD
AN YUIANENKALAIIULATEATANIATINAIINNINNVDINNNSIAL IUY
Ssddndgle

A a ¢ & v ad ¢ wad ¢ v X a = I

melupTadliaseimadeiuusediond  Sddndazgnasnunmelunasnlndeg
meldannegyanie Inglinssualihuniduaiaianuw (Filament) eganelunasn
Alnssde nddeazsiliduainsoniulazneliinnisuanlasedidnnseusanainiduain

ac & 1Y | v 6 o Ya @ A A v a ca & ]
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walnagmerugudivudanelun Fdeeluvhainianeneswns Sidanaseuinadivuas

ibidluga(k-shel) veteznouveuamgaeantuIninludesintu [Wunalvddnnseu
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Juaniegiinul (L- uag M-shell) ian1sAguszAunasuaunununvesinety lnens
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IWdvansdiedne waesidondfideiiuueananaisdiegnazgnasadume gunsningadu

$3818n9 ( detector )

Heated filament Electrons are accelerated
emits electrons by by a high voltage.
thermionic emission

A

Copper rod for
heat dissipation

§ % X-rays produced when
high speed electrons

% hit the metal target.

Water cooled
copper block

Metal —
target - =
(anode} Beryllium
window
e_

Tungsten

filament

(cathode)

AN 2.3 drudsznavlaeinlureaasnsidong
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10 nm — 100 nmM 8161A31 10 NM WANISNAADUILIAINUAAIALAFDULIN WALAIINUULAU

100 nm 3z launsamulAILrUle
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ANMANUIN Y.

P a P A v oA ¢ .
ngufuazimaliagiuninsalnlnisaanaudediond (X-Ray Absorption Spectroscopy,
XAS)
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Top wiew
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I == I
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Mirrar Mirror Station

Side view
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Entrance slit

Polarization apetture

AN 9.4 FIBE19TTUUNITANLADNLEAS
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Incident beam
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Monochromatic beam
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http://www.vcharkarn.com/uploads/sites/6/2014/04/sins-bl01.png
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http://www.vcharkarn.com/uploads/sites/6/2014/04/sins-bl01.png
http://www.vcharkarn.com/uploads/sites/6/2014/04/Monochromator-grating1.png
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http://www.vcharkarn.com/uploads/sites/6/2014/04/Bragg.png
http://www.vcharkarn.com/uploads/sites/6/2014/04/INE_Fig_3.jpg
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