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Special Project Title

Name

Department

Program

Academic Year

Special Project Advisor

Co-Special Project Advisor

Nowadays, there are gun used involving violent crimes and most evidences occurred in the
crime scenes are bullet and cartridges. By the law, all these evidences should be able to be proved and
reliable. This academic special project studies the identification of bullets found in Thailand. The
technique of X-ray Fluorescence and X-ray Diffraction are used to analyze elements that are
composed in the bullets and to investigate its compounds, respectively. The experiment shows that
there is not any difference in the components of various types of copper bullet jackets. There are
varieties in components of each type of Lead Round Nose and Lead bullets with Full Metal Jacket,
not only in the same brand bullet manufacturer but also difference brands bullet manufacturer. This

academic project performs the analysis of chemical mixture and accumulates its database in order to

Bullet Analysis and comparison for Forensic science
Mr. Suwan Plaipichit

Mr. Bunphot  Sae-kow

Applied Physics Faculty of Science

Applied Physics-Science and Industry Instrumentation
2007

Assoc. Prof. Dr. Jiti Nukeaw

Pol.Lt.Col. Keerate Plaegbunchong
Pol.Lt.Col.Subphareark Arepornrat

Miss. Matchima Saysopa

ABSTRACT

be utilized in criminal investigation and forensic science.
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4.2.1 msmnammWﬁmﬁagﬂuﬁaﬂszquﬁ’w x-ray fluorescence spectroscopy: XRFS
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432 MsasnaoumatsisznounegluiinizquAI x-ray diffragtrometer: XRD

4.3.3 minsnaeumnanegluianszquauiiiiulacketde
x-ray fluorescence spectroscopy: XRFS
4.3.4 Minsnaoummitszneviiogluiinss quamiidiujacketdo

x-ray diffragtrometer: XRD

16
16

17

18

21

23
23
23
23
23
23
23
24
24
26
26

29



4.4 NTLYUIUIA 9 WY, HINSZUITIAF ULl Metal Jacket B0 Seller&Bellot
4.4.1 msﬂsaﬂﬂaumﬁmﬁﬂgﬂuﬁaﬂi:quﬁ'w x-ray fluorescence spectroscopy: XRFS

4.4.2 m3asnasurianslsynauiiegluiinszquain x-ray diffragtrometer: XRD
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x-ray diffragtrometer: XRD
4.5 NITAUIUIN 9 WU ﬁamzqwﬁmacket hollow point ?‘Jﬁ’ﬂ Seller&Bellot
4.5.1 msﬂnimamimmﬁatj“luﬁ'ms:quﬁw x-ray fluorescence spectroscopy: XRFS
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4.7.1 ﬂWﬁm'mﬂaumﬁmﬁag:“luﬁ'amzfmﬁ'w x-ray fluorescence spectroscopy: XRFS
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4.8.1 ﬂ"liGlS’J‘il’c’f%)‘]JH1ﬁ1@ﬁﬂé1uﬁ"zﬂi:qu¢’l’ﬁﬂ x-ray fluorescence spectroscopy: XRFS
4.8.2 msmsnaaummiﬂs:nﬂuﬁagiuﬁans:quﬁ'w x-ray diffragtrometer:XRD
483 ﬂ"l'iﬂi’Ji]tTEJ‘U‘mﬁmﬁE]t_.:llluﬁ”«]ﬂizquﬁ"mﬁl‘ﬂuJacketa’JU x-ray fluorescence
spectroscopy: XRFS
4.8.4 m3nsngeumaUssneviiogluiinssquaniidivjackeds
x-ray diffragtrometer: XRD
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49.1 miﬂi‘J‘i]’d’e]‘lJ‘HWﬁmf‘lﬂt_jﬂluﬁ‘mi:quﬁ”m x-ray fluorescence spectroscopy: XRFS

4.9.2 MminsnaeummstsznerneglunianszquAiu x-ray diffragtrometer: XRD
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x-ray diffragtrometer: XRD

4.12 M3nlFeUMBUANUUANAIIVBITINTZqUUABL YA 44
2.12.1 nfpufsunnuuand199ea¥ NIz quINIA 9 mm Taoldinios XRES 44
4.12.2 1B pfsuanuuanm e INIzguIuIn 9 mm JavliaTes XRD 45
4.12.3 Wioufouaunandwvesianszguvuia 38 Tasldindoq XRFS 47
4.12.4 Soudsunuuandnvesianssquuuna 38 TasldinTes XRD 47
4.12.5 R vuifsuanuuandaveiinssquunta 45 Tasldinsos XRES 49
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sUM 4.1 HAM3 3ANNIATDIXRESYINSEAUNA 9 Wy, Hanszauyila
lead round nose (LRN) EJ‘HE] Thai Arms

suliia2 HAM33AIINIATBIXRDYBINTE AU 9 uw. HINsEqUila
lead round nose (LRN) 3o Thai Arms

Ui 43 HAM3 IANNASDIXRFSYBNTLAUIUIA 9 W, Hanszauwiln
lead round nose (LRN) ?jﬁ’ﬂ Bullet Master
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lead round nose {LRN) ?;ﬁﬂ Bullet Master

i 45 HaN133A9NINTDIXRFSYBINTLAHUNIA 9 Ui, WInszquwiie
Full Metal Jacket ?jﬁﬂ Bullet Master

U4 M3 3A9NINTIXRDYDINTLAUVLIA 9 WY, HINTL QUi
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U 4.7 HaM3 I INATDIXRESYoed T uacketynan sz qUYLIA 9 VY.
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g‘ﬂﬁ 4.9 HAM3TANINASBIXRESYOINTLAUIUIA O 1y, Wanszauwila

Full Metal Jacket ?jﬁ'ﬂ Seller&Bellot
314,10 waMs A9 INIATBIXRDYBINTEGUYIA 9 WU, HINszAUila

Full Metal Jacket 8#8 Seller&Bellot

U7 4.1 Ham3Tan NS DIXRESYB A AT UTacketuBINsZqUINIA 9 WL,
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Jacket hollow point 8%® Seller&Bellot
314,14 HaM3IANNIATDIXRDYDINILAUVUIA 9 UL, HINTZTAUTIA
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714 4.15 wam3Taanins paXRFSvead LT ulacketuoanszquama 9 wu,
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714,16 nam3¥aaninspaxRDVBad M AT UTacketuDaNTTAUUUIA 9 W,

ﬁ?ﬂﬁzqu%ﬁﬂlacket hollow point ?'Jﬁ‘ﬂ Seller&Bellot
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ﬁ?ﬂ‘izﬂu“ﬁﬁﬂFull metal jacket ?..lﬁﬁl Bulletmaster
ﬂﬁ 4.29 Nﬁﬂﬁ?ﬂﬂ'lﬂlﬂi@\‘lXRFS'Uﬂ\‘lﬂi quvluIn A5 ¥Inse 'du’-nuﬂ
Full metal jacket EJ‘HEJ Americaneagle
UA4.30 wamifﬂmmﬂ?mXRDmmﬂizqmmﬂ 45 HINTzgUYie
Full metal jacket ?;ﬁ"r) Americaneagle
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4.1 NITTUVUIA 9 W WINTTUYHA lead round nose (LRN) B¥@ Thai Arms
4.1.1 ﬂﬁﬂnﬂﬂaummqﬁaéiuﬁaﬂs:quﬁ'w X-ray fluorescence spectroscopy: XRES
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4.12 minrnasumianslszneviiegluinsz quais X-ray diffragtrometer: XRD
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4.2 NITPUVUIA 9 NN, ﬁnns:qwﬁﬂ lead round nose (LRN) ti1i® Bullet Master
4.2.1 nMIaTmaeunIsIgoyluiInszquaIn X-ray fluorescence spectroscopy: XRFS
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4.3 HIZPUVHIA 9 UN. HINIZGUYHAFull Metal Jacket HH0 Bullet Master

43.1 msmsnﬁaumﬁWQﬁarﬁuﬁaﬂszquﬁw X-ray fluorescence spectroscopy: XRFS
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4.3.3 MsasvaeumsIgnegluinssquauiiiulacketd It X-ray fluorescence spectroscopy:

XRFS 11AN13A59A0UAWIATOIXRE 1AHAAI314.7
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4.4 DITTUVIIA 9 UN, HINSZUYHAFull Metal Jacket B0 Seller&Bellot
4.4.1 A3ATIVAOUNIBIANDY TUNINTLYUAIY X-ray fluorescence spectroscopy: XRFS
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4.43 minsndeunmsigieglurianszaquadiuiidiulacketd 1t X-ray fluorescence spectroscopy:
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4.5 NITQUVINA 9 U, WINszguyHATacket hollow point H¥® Seller&Bellot
4.5.1 ﬂ'liﬂi’JﬂfT’t)“U‘HWﬁWﬂﬁﬂéiuﬁiﬂixquﬁ’m X-ray fluorescence spectroscopy: XRFS
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453 msma%aomﬂ1ﬁ1aﬁa§1uﬁaﬂnquﬁauﬁﬁ‘l WJacket# 2y X-ray fluorescence spectroscopy:
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4.6 NITFHUHIN .38 fﬁn‘szqwﬁmead round nose (LRN) 110 Bullet Master
4.6.1 ﬂ"liﬂi]ﬂﬁﬂﬂﬁmmﬁﬂg‘nuﬁﬁﬂ‘i:quﬁ”w X-ray fluorescence spectroscopy: XRFS
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4.7 DITTUIHIN .38 ﬁ?ﬂﬁzquvﬁﬂlead round nose (LRN) e Olympicarms

4.7.1 ﬂ’l‘iﬂ‘i')i)ﬁmm‘l‘ﬁ‘lﬂﬁﬂg'lﬁluﬁ?ﬂixq’uﬁ"‘lu X-ray fluorescence spectroscopy: XRFS
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4.8 ASZTUVIIA 38 HIN5 qUYHAFull metal jacket 8¥i0 Bulletmaster
4.8.1 MIATABUHIEIRTDYG U INTZqUAI Xray fluorescence spectroscopy: XRFS
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483 ﬂTiGl‘i’Jilﬁi)‘ljﬂ‘l‘ﬁ‘lﬁlﬁ‘aétluﬁlﬁﬂ‘ixqudluﬁ!ﬂulacketﬁ’w X-ray fluorescence spectroscopy:
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4.9 NISTHYHIA 45 ﬁanizquwﬁnFull metal jacket #vi0 Bulletmaster

4.9.1 mmn%ﬁaummqﬁag:‘luﬁ'ms:quﬁ’w X-ray fluorescence spectroscopy: XRFS
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493 mamnaaummﬂﬁa:ﬂuﬁ"ms:quﬁmﬁﬂuJacketﬁm X-ray fluorescence spectroscopy:

XRFS 110A13A50A0UAIIAT0IXRF 1dHAA15114.27
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4.10 PSTUVUIA .45 WINTZGUYHAFull metal jacket 80 Americancagle

4.10.1 ﬂﬁﬁl5’Jil’dﬂﬂﬁ1ﬁ1ﬂﬁﬂt‘lz1uﬁ"3ﬂ5$quﬁjﬂ X-ray fluorescence spectroscopy: XRFS
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4.10.3 Msasnaeumnanogluiinszquaiuiiiiulacketd1s X-ray fluorescence spectroscopy:
XRFS 11NM5ATINADUAINATOIXRE Tanadagil4.31

Cuk ! j ]
20000t 1
45FMJAmericanEagle
&
7]
c
2
=
10000+ 1
Cuk
Znk
oL ) M ZnK |
| L " " L | L A ‘ -~ I
0 10 20
Energy (keV)

g 431 wamsianninseaxrESvesdufiiilulacketvoanszquung 45 Wanszquytiarull

. Ly .
metal jacket o Americaneagle

4104 Msnsanaeumimnsdszneuiieglurinszquaufiiiujackedas X-ray diffragtrometer:

XRD 90M3AIA0UAINNT0IXRD TaHAA31/4.32

T T T T T T T T T T T
(m).45AutoijAmen'caneagle
1000} .
)
l_.
pd
-
8 (200)
O _
L i L 1 1 1 1 i 1 ! 1

50
2-Theta—Scale

s 432 wamsTaninnieaxrRDYesd T W acketvoINTTqUIUIA 45 HINTEUYTAFUL

metal jacket e Americaneagle
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4.11 NITPUVHIA 357Magnum ﬁ)ﬂixquiﬁﬂJacket soft point fi¥ie Winchester

4.11.1 ﬂ‘liﬂi‘.lilﬁﬂﬂﬂ‘lﬂﬂﬁﬂgﬂﬂﬁ")ﬂiz’q’uﬁ”.}tj X-ray fluorescence spectroscopy: XRFS

NANIATINADUAIVINTOIXRF 1AHARIZ4.33
[x10"

FbM
357JSPWinchester

Intensity

PbL

0 BEC 20
, ) Energy (keV)
71 4.33 wamsIAnINIASBIXRFSYBINTSAUYUIA 357Magnum  WINszgustiATacket soft point

T Winchester
4.11.2 MmiaTnasummstsznovfiegluinszqua s X-ray diffragtrometer: XRD

1NNIATINABUAIATOIXRD TAHBAI 1434
T T T T T T T T T T
.357MagnumJspWinchester

(1149

1000

200)

COUNTS

(311)

] 1 ] 1 L 3

|
goTh ta—Scal 100
, , —Theta—Scale ,
JUN 434 wam3IANIATOIXRDYBINTTAUILIA 45  WInTequaiinlacket soft point BHD

Winchester
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I L]

4.11.3 minTvaeumsiafiogluiinszgudufidiulacketd 18 X-ray fluorescence spectroscopy:

LTl

4

XRFS 910A13ATI0T0UAIIATOIXRF TAnanag1ld.35

) T T

CuK

20000+ .
357JSPWinchester

Intensity

10000+ i

CuK
Vigd

0__.__.~_r~./~__z| Znk ]

| 2 L N . 1 . s s . 1

0 20

10
Energy (keV)
311'7'; 435 HAM3IANIAAGDIXRFSVOIT AT I acketyDINTLAUIUIA 357 Magnum WINTT N
¥aJacket soft point ?lﬁ'ﬂ Winchester
4.11.4 mamnaaummiﬂs:nanﬁag:“luﬁ'anizqudauﬁsﬂujacketﬁ'w X-ray diffragtrometer:

XRD 110M5AT1T0UA WA 0IXRD Tanadagil4.36

7 " Jacket357MagnumJspWinchester |
(11
1000+ 7
)
|_
pd
>
O (200)
O (220}
311)
J (222)
o — " .
L 1 | 1 1 1 1 1 1 | 1
50 100
2-Theta—Scale

s 436 wamsiaannies XRD vaadaudidlulacketvoanszgquuina 357 Hanszquyile

Jacket soft point T¥® Winchester
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4.12 mufFumaunanuuanAisve sz quuaazyHin
= 1 o 2 d‘
4.12.1 1fSoupuauuANA 19BN INTEAUBLIA 9 mm TaylHInTaa XRFS
diothwan 1A ninTeaxrFs sndeans S suisuiuTas1¥TUsunsu NGraph v 1ddnums
da3ii 437 sxnuiiinszguiidiusiaimowns (FMD) ezifislSuiavessia Sb asnini

nyzquaianiuazidiu (LRN)

FbM

9mm ~

J
N 9mmLRNThai%¥rms

PoL

PoM

PbL

~ 1 PbL ]
= | mnL Pory| SPL 9mmLRNBulletMaster
'-Q- B "L/‘\‘_,._‘ J JrL _
E Pot
e’
- I PbL -
g | MnL Poy l SoL J A 9mmJHPSelliefBellot
g Pbi
= iy PbL ]
| MnL PEMI gL ImmFMJSeliigrBellot
PoM
[ - PbL
_Mnl_ LS)_JL N H A ImmFMJBulletMaster
| . N . . | . ) . .
0 10 20
Energy (keV)

111 437 nalifFeuiisuwain TannnT o XRFS 1899IN32quUuLIA 9 mm
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4123w vuifsunuananveaianssguuuia 38 Tnaolfinies XRFS

[ ° ' A o o
dtoviwan Rnanseaxres  amdeansmliSoufisuiulasldlilsunsy  NGraph

<18

[ d o A L i - o = L4
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4.12.5 nSvufsunnuuananveaianssquvuia 45 Taoldinies XRFS
. 4 .
Hovhneiidenniesxrrs  umdsansinBoufouiulael§Tusunsy  NGraph 9218

o o 4 A J ] o
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4.12.8 Wl suouanunAnAYB djacketydai INTEAUIUIAA TaelHinTas XRD
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‘attern : DD-DD1-1238

Raviation = 1.540560

Quatizy - Deleted

h
inc
.attice : Hexagonal Mol. weight= ©5.38
3.6.: PB3Amme (194) Volume JCDJ= 3022
r= 265910 Ox = 7.185
Om= T.100
1= 493530
2= 2

Deleted 200 rejected by: Deleted by NBS card.
Zolor: White
Data collection R 2g: Arbem.

Hanaw at et al., Anal. Chern., wohsme 10, page 475 (1938)

Radiztion : WokKa Fitter : Beta

Lambda : D.TDS0D a-5p : Not given

SSFOM : F10= 11Q.0710,13)

o A

T4 1-%:1

>

— b B ) ek ok ek ot ot O

»

[N RN N — ]

—

WM = O R DR




sern : DD-D51-DB2Z7

Radiation = 1.540560

Quatity : Questionable

nCz

attice : Hexagonal
G P ()]

Mol. weight= 16147
Volume ICOJ= 12374

2.14000

31.20000

Ox = 4.234

Seneral commwments: Iercalae.

Sample preparation: Asolmion of Zn 02 intetrahydrofuran w as added

Jropw ise to 3 suspension of potassiumgraphite ( KC8 Jin
‘erahydrofuran. The mixture w as stirmed for 10 hours.
Anadl psi 5 Cherrical -ﬂy:i;(n.‘l):t: 77.3.

Data collection R 2g: Atbient.

Braga, D.. Rparronti, A., Sawia, 1, Trombini, C., Urreni-Ronchi, A, J.
Chem Soc., Daton Trans ., page 2026 (1870)

Radiztion : Cuka
Lambda : 1.54180
' SSFOM : F3= 2(0.1180,14)

EiHter : Not specified

d-sp : Debye-Schemer

d A

5.58000
3.12000
2.79000
2.61000
2.98000
2.31000
2.14000
2.09000

B BESE o

-

10
12

15




Ragiation = 1540560

Quatity : High

3d, syn

#tice : Face-centered cubic

G.: Fm-3m (225)

Mol_weight= 207.20
Volume fCOj= 121.33

4.95060

Ox = 11343
Om= 11365

sotor: Light gray meradlic

Sample source or focatity: Samplke obiained from American Srelting

ind Refining Company.

sample pregaration: t was annealed for 1 honrmﬂsof.:inpelrohtur'

Ana )i 5 Specrographic analysis show s faint fraces of Bi and M.
Seneral comments: Purity >99 809%.
Temperature of data collection: Patterntaben at 268 C.

Data coltection R ag: Ambient.

Swanson, Tatge., Nal. Bur. Stand. (L1.5 ), Circ. 538, volurre |, page 34

(933)
CAS Number: 7439-92-1

Radiation : CuKal
‘Lambdz : 154056
SSIFOM : F13= 670 0150,13)

Filter : Deta

d-5p ;  Net given

a (A

2.35500
2.47500
1.75000
1.4030D
1.42900
1.23800
1.13590
1.10600
1.01030
0.95260
0.87520
0.82690
D.82510

100

31
2

PO DD D

o

DD S B D R R M -

o

DW= MO M =D -

B

DD MDD =D -




‘attern : 00-D33-1D83 Radiatior = 1.590560 Quatity : Duestionable

(2P 20k d] i w} x| ?

tassiom dnc Fhosphate 4326000} 2D

attice : Not zxsigned Mol. weight = 64T 86

Reason 'O quality was 2 ssigned: U asigned because of srrell nunbe
21 reflecions and COITPOSON UNoertain.
Datz collection i 2g: Arbient.

Morozova, N. & al, Russ. J. horg. Chem (Engl. Trans)), wolume 23,
page 190 (1978)

Radiation : Fitter : Not specified

d-sp : Not given




yern : DD-0DG-D527

Radiatior = 1.540560

Quatity : Deleted

Ga0a Bl il oK
2.56000 | 100
1.47000 | 25

aliumOxide

attice : Not assigned Moi. weight = 187.44

'6.:

Jeteted 2nd rejected by: Delete: SW during 6-10 revision; October 31,

1981,
Sample preparation: Rrepared fromfresh galie ge, quicky fired batw e

fer pape sheets, and heated 1o 450-300 C for 10-60 minutes.
D2tz collection Rag: Ambemt.

Royet al., J. Am. Chem. Soc., volume 74, page 719 (1952)

Radiation : Cuka Filter : Beta
Lambda : 154180 d-sp : Not given




ttern : DD-DD4-0524

Radiation = 1.540500

Quatity : Debeted

20F2

'ad Oxide Ruoride

sttice : Not assigned
G.: @

Mol. weight= 466.4D

Jeleted 3 no refected by: Delted: Duplicate 0f4-523; see 4523 for

DiTplete pattern.
J2ta collecion Rag: Ambent.

Bystrom., Ark. Kemi, Mineral. Gaol., volurme 24A, page 18 (1947)

Radiation :

Fitter : Not specitied

d-5p : Not given

d (A

3.33000
2.38000
2 p400D




ttern : DO-D35-0517

Radiation = 1.540500

Quality : Indexed

b Bi)

niirrony Bisrmah
rémony, bismuthian

attice : Rhombohedral
G.: R3m (168)

Mol weight= 12698
Volume COJ= 183.83

4.32600

H 33000

Ox = 8.890
Dm = 6.700

Sample source or tocatity: Specmen from \VitanieTi pegnmtie, Brgary

srea, Oriwesi, Fnland.

Bral )y 5 Microprobe analysis (wt.%):5b 88.3,.Bi 105, AsD 4.
Senerat comments: Unk cell given for hexagonal axes.

Color: Light gray metaic
Datr coltection & 2g: Arbient.

Latai, S.. Bul. Geol. Surv. Finl.. volume 314, page 66 (1981)

Radiation : Qo

SSIEOM : F11= 2000.0340,16)

Fiter : Beta
d-sp : Diffractometer

interna standerd - Quanz

-
>

a {4

3.77600
3.12500
2.25000
2.16300
1.93000
1.55400
*1.88400
1.7780D
1.56200
1.48600
1.42200
1.37400

REE -

-

PG~
-t s B D et D et on B 2D

M et DM Do Do oo D e D L

.

MO~ BRI D B AW




reern : 0D-D4Y-D7GY Radistion = 1.540560 Quatity : Indexed

-
>
»
-

op.sCunsVzOs d (A
8.56000

ver Copper “anadurn Oxide 3.39000

g
g
(-]
-

[ o]

WWLWD =B WD kKD

6.: @ Volume £Dj= 84357 | 3 pmsn
11.34200 Dx = D527 1 85400

= §.65200 beta = 08.1D 1:?5180

— -

8.65300 164220
A= 130638

WO WS 2OBOm N O ALADDN D0
OO O L=~ DOMNMN SN D ADW = aksD

# = 0.60666

Sampie preparation: Vanadivmoxide w as reacted w th copper and silv|
neals under vacuum at 600 C for at Jeast 100 hours.
Jatz collection R 2q: Arbent.

Volov, V., Golovidn, B, Russ.J. horg. Them. (Engl. Transl), wolume 33,

page 1043 (1988)
Radiation : Quka Fitter - Not specified
Lambda : 1.54180 d-sp : Diffractometer

SSAAON : F20= 300300 .243)




wtern : DD-D54-0688

Radiation = 1.540580

Quality : Not indexed

-60.56S meeB i os)YC ue N an)Os

acium Copper Strontium Aluinum Bsmuth Dxide

attice : Face-centered onthorhombic Mol weight= $24.12

G.: Fomm  (89)

Volume JCDj= 58153

= 11.39300
= 13.04200
38137

R = D8TI56
& = 0.30008

Ox= 1907

2mple preparation: Amibire of composiion 3BB2 08 +45 O+
:96Ca 0+ 600 D +04P + D D4h w as melied together, heated to 1320
£, cooled & 2 K per hour and decanted a 1160 K.

Jata coflection ¥ 2g: Armbient.

Leonyuk, L, Babonas, G.-J, Chemyshov, V., Rybalov, V., Maltsev, V.,
‘Baran, M, Acta Crystalogr., Sec, A: Found. Crystallogr., wolume 58, page

149 (Z000)

Radiztion :

SSIFOM : FO= 50.0820,23)

Fitter : Not specified

d-sp : Not given

d (A

6.50540
3.25330
282300
286310
2.60590
2.14120
1.89360
1.82170
181830
1.79130

-

¥

SO A LALDRMDD

h

[ ] LU N LR E

-

DD =200 D

-




#tern : DD-040-D573

Radiation = 1.54056D

Quality : Not indexed

1iSr2Catuztr

aldumn Copper Syrontium Bsmith Oxide

attice : Tetragonal Mol weight = 66339
i ¢ ) ()] Yolume ICDj= 17868
= 3.79000 Ox = 6.158

r= 12.46000

Sample preparation: The superconductor B2 Sr2 Ca2 QU3 Ollxwas
subjeded 0 thermobaric treatent at5 GPaand 750 C for 5 minutes.
Senerat comments: Pow der diffraction show 5 a miture of B2 $r2 O
Du3 08, B2 Sr3 D4 010, Qu2 0 and Bi Sr2 Ca Qu2 07.

Seneral comments: Retections fromthe Bi-2122, Bi- 2034 and unreacte
Lu2 O were remrpwed fromdatz given in reference.

Data collection & 2g: Amben.

Kz tmichewa, G., Bdolmova, V., Kiiybov, E, Trasova, T., Bogacheva,
L., Kechetlow, V., Russ. J. norg. Chem (Engl. Trand ), volurme 38, page
523 (1983)

Radiation : CuKa Fittar : Not specified

Lamboa : 1.54180 d-5p : Not given

SSIFOM : F3= 4D.1080,17)

o (&)

12.45000
417113
2.80533
1.67104
282175
248138
207584

*2.07584
1.80278

-

RABEBR LIRS

-

[ — PO Y )

(- ) Py W _ N L 4
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tern : 00-004-0836

Radiation = 1540560

Quality : Wigh

pper
Ppper, s
130 caifed: a-brass

Mol weight=  83.55
Yolume JCOf= 47.24

atice : Face-centered cubic

G Fre3m (229)

= 361500 Ox = 8.935
Ow = 8.950

Melting point: 1083

Zolor: Red

S2mple preperaion: t had been heated in an H atmosphere 2t 300 C.
Additiona! pattern: See ICSD64690 (POF D1-085-1326).
Sample source or tocaiity: Sample frommetallyrgical bboratory of NBS
Gathersburg, Maryland, USA

Temperature of data collection: Patemtalen 2t 26 C.

General comments: npurites ram0 .00+ D01%, Ag, Al B Fe, S, Zn.
Reflects noe Opaque mineral optical data on specimen fmmunspeocified
localty, FeRY =00 85, Osp = 5.

Vickers haroness nurmnber: VN ar9b- 104,

Data coltection R a2q: Arblert.

dh)

1.08800
1.80800
1.27800
1.09000
1.04380
0.90380
0.82930
0.80830

Sw anson, Tatge., Natl Bur. Stand. (1.5 ), Circ. 539, volumre |, page 15
(1853)

CAS Nomber: 7440-50-8

Radiation : CuKal Fitter : Beta
Lambda : 1.54050 o-3p : Not given

SSAFOM : F8= 87D D115.38)

—t
crwoLBRE

-

¥

B B R WD R -

»

IS D b = DY -

—~

D=t O == DD —




nern : DO-045-13D2

Rapiation = 1.540560

Quality : High

wh ssZlo.wle

ppper Zinc Teluride

atice : Face-centered cubic Mol. weight = 23017

'6.: Fm3m (225) Volurme JODj= 232.06

= B.14520 Ox = 6.846

Tempersture of D2t colfection: Hghwerpersare phase.
P of prorphisn: Transtonme to hexagonai cel betow 512 C.
Data coltaction K 2g: Non ambiat teTperawre.

Asadow, Yu., Academy of Sciences of Aeerb., Balu, Azarbajan., Private
Corrrrunic ation ( 1904)

Radiation : DvKa Fitter : DBeta
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Jata oollection R 2q: Arbient.

Zeibig, M, \Nalis, B.. Mow is, F. Meisel, M, Z. Anorg. Allg. Chem,,
wohxTe 60D, page 231 (1991)
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DAN'S in ar.

v2son "0 gualitywas 2 ssigned: 0 assigned because unindexed.

‘olor: Back

'enera! comments Hexagonal structure w ith bbng peripdicity.

'ata cotlection R 2g: Ambient.

shibahara, H, Depasmert of Chemistry, Kyoto Univ. of Blucation,
ushimi-a, Kyoto.Japan., Pivae Comymunication (1988)
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amboa - 1.54180
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d-sp : Diffractometer
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D= T.310
wor: Black

enerai comments: Dvalues calculated using cell parareter givan n
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ymple prepa ra thor: Astoichiometrc moaure of Ba C 03, h2 03 and
52 03 w as heated 0 1100 C for 15 haurs in ar, cooled, then sitered &
00 Ctor 20-50 hours . The resuling disk w a5 used as twpset for the
rposiion of 3 fimon My O by the pulsed-laser deposiion technique.,

2tz cottection R »g: Ambient.

"auber, A, Tidrow , 5., Finnegan, R., Wiber, W., Physica C:
Superconductivity, volume 2586, page 340 (1996)
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SSHFOM : F4=1000(D .0000,14)
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attice : Face-centered cubic Mol weight= 22446
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‘2 myve prepera tion: Rrepared by a nowel technique using oxalate
wecursors, follow ed by calcination at 600 Ctor 1 hour.
)aiz collection R 2g: Ambient.

Bhosale, O, Dept. of Bectronics, Shivaji Univ., Kothapur, ihdia., Rivate
Communication (2000)

Raviation : Qukal Fitter : Monochromator crystal

Lambda : 1.54000 d-5p : Diffractometer

SSIFOM : F4&= 4D.1320.8) External stancarg : Si
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