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ETANMUA POBOTU
ONA peHTreHiBCcbKol aAudpaKromeTpil

(meTon nonikpucrany)

» Il1AroToBKa MOIKPUCTAIIYHOTO 3pa3Ka 10 3HOMKHU

» 3iioMKa 3pa3ka Ha Ju(ppaKTOMETPI

» IlepBuHHa 00poOKa TUPPaAKIIMHOIO MACUBY: KOPEKIIS
Ha ()OH, MOTJIMHAHHS, “‘CrIaJKyBaHHS  JU(PaKTOrpaMu
— P MOTpeO.

» IHnexcyBanHs gudpakTorpaMu

» Inentudikaiis a3z METOIOM PEHTTEHIBCHKOIO
(dazoBoro a"amszy (P®A)

» Penrrenocrpykrypamii anani3 (PCA): PosmmdpoBka
KPUCTAIYHOI CTPYKTYPH PEUYOBHUHH 13 HEB1JIOMOIO
CTPYKTYPOIO / YTOUHEHHS KPUCTAIIYHOI CTPYKTYpH
MeToaoM PiTBesbaa
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PEHTTEHIBCBKA TH®PAKTOMETPISI
(METO/I MOJIIKPUCTAJLY)

‘I)yHﬂaMeHTaJILHl Bigomocri

PeHTreHiBCbLKe BanOMiHIOBaHHH =) BuHMKae BHacnifokK 3iTKHEHHA eNeKTPOHIB,
: O BUXOAATH i3 KaToAy i3 BENMMKUMMU LUBUAKOCTAMM,
eJfieKTpoMarHiTHa XxBuns

3 MmaTepianom aHoly peHTreHiBCbKOI TPYyOKu



PEHTI'EHIBCHKA ITNOPPAKTOMETPIA
(METO/I OJIIKPHUCTAJLY)

Si NIST SRM 6400 at STOE STADIP

b3 op By

KoxxHa pevoBuHa y KpUcTaniyHoMy cTaHi 4ae CBOO
BlacHy, iHAMBIAgyanbHy AndpakuinHy KapTuUHy, gKa €
1D-npoekuieto y BUNagKy nonikpucraniyHoro 3paska.
laeHTUdikauia pe4oBUHM — PEHTreHiBCbKn ha3oBnin
aHanis (P®A)

PoswmndpoBka Ta yTOYHEHHS KPUCTanivyHOI
CTPYKTYPU — PEHTrEeHOCTPYKTYpHUIN aHani3 (PCA)




TUNOBI CKNAQOBI YACTUHU PEHTTEHIBCBKOIO
ANOPAKTOMETPA ANA METOAY NONIKPUCTANY

Kommieke “STOE Transmission Diffractometer System STADI P” rEOMETPIS NEBAS-LLUEPPEPA,
(STOE AUTOMATED DIFFRACTOMETER FOR POWDER) MOON®DIKOBAHA MNHbLE

(Ha npoxoaXeHHs)

STOE & Cie GmbH "
HilpertstraRe 10 Pik 3acHyBaHHA — 1887

D 64295 Darmstadt  [epLui npunagn — ONTUYHI
roHiomeTpu

S D E MNMonikpuctansHum gaudpakromerp OPOH-4.07
FTEOMETPIA BPEITA-BPEHTAHO (Ha BigouTtTA)



TUNOBI CKNAQOBI YHACTUHU PEHTTEHIBCBKOIO
ANOPAKTOMETPA ANA METOAY NONIKPUCTANY

> CUcTeMa 3aMKHEHOI LIMPKY ALl Ta OXONoAXeHHs (areHT - guctunbosaHa H,0)
» CUCTeMHuM Bnok 3 Kepyto4yoto nporpamoto “WinXPOW".

B
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=[]
Diffract.1  Diffract.2 RawData Cell  Phase Analysis

Extras Help

Licensed to

STOE YWin XPOYY

Ivan Franko Mational University
Version 3.03

Department of Chemistry
L'viv, Ukraine

User Marme
|Administrat0r
Diractory
|C:\ChemPng\Win><POW\DATA

- Change Directory

Far Help, press F1




TUNOBI CKNAQOBI YHACTUHU PEHTTEHIBCBKOIO
ANOPAKTOMETPA ANA METOAY NONIKPUCTANY

> BUCOKOBONIbTHMN aBTOMaTUYHUN
reHepartop

Seifert ID3003

U, =60KkV
| =80 mA
P__ =3500W

max

Pobounn pexum:
U=40kV, =40 mA




TUNOBI CKNAQOBI YHACTUHU PEHTTEHIBCBKOIO
ANOPAKTOMETPA ANA METOAY NONIKPUCTANY

> D,eTe KTOPp Scintillation

detector
: \

HI-STAR / CDD

® small spot measured B large 29 range measured W large 26 and chi range
W scan necessary simultaneously measured simultaneously
B long measuring time B medium measuring time very short measuring times

B measurement of oriented

samples and very small
sample amounts

IHTepdrenc andpakromeTpa Ta NiHIMHOIO
No3nLinHO-4yTNMBOro getekrtopa (linear
Position Sensitive Detector, PSD)




TUNoBI CKNAAQOBI HACTUHU PEHTITEHIBCbKOI'O

ONOPAKTOMETPA A METOLAY NMONIKPUCTANY
> [xepeno ioHi3yro4oro BUNPOMiHKOBaAHHA — PEHTIEHIBCbLKA TpybKka Ha 2 BikKHa
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Cruanosi kommiiekcy “STOE Transmission Diffractometer System STADI P”

> TiHinHnn nosnuinHo-vytnueum getektop (linear Position Sensitive Detector, PSD)

s » [NpucrtaBka Ha NPOXo4XeHH
e 1

» CCD-sineokamepa (Mikpockorn)

> [lpucTaBka Ha Kaninspu _'
(Oebas-LLeppepa) '

» TwvnoBa npucTtaBka Ha BioouTTa
Ta Habip WwinuH (reomeTpis
Bperra-bpeHTaHo)



MOAUPIKOBAHA I'EOMETPIA I'HBE
“STOE Transmission Geometry”

Primary line

«—Tirst line

X-ray

Transmission
source Second ’

cylindrical sample

Monochromator

Knacun4dHa reomeTpisa lNHbE

MopgudikoBaHa reomeTpid lNHbE
(Ha NPOXOKEHHS)

Position Sensitive
Detector (PSD)

curved
monochromator
collimator
X-ray tube

primary beam

/,



I'EOMETPIA BPEITA-BPEHTAHO (“Ha BindourTa”)
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IOCTYBAHHA IUOPPAKTOMETPA
Po3pisienns xy0Jiery o ,, B, Bugiiienns Ko,-j1iHil Ha MakcUMAaJbHY
IHTEHCUBHICTH Ta BY3bKYy IIUpuHY niky FWHM

2.=1540 A=2d,,;sin0

W

Koc’\

Ge lattice

! ] Beam Optimization { Step 15 of 15) i
G

Scan Centre Time

28.44,14.22 30
Step Size NSteps
0.005, 0 101

¥ Check Alphal

Mano. position
35.0
Intensity Integr. Breadth

Completed

Secan Centre Time
0.0 20

Step Size M5teps

Obszerved Centre

0.002,0.000
4 planes Intensity Integr. Breadth
— 195,57 0.073
R Completed
A=1.540 A rr B

\ Koc1

13.62° \/
Ge lattice
planes

d $ -
d=3.27A Koz K



IOCTYBAHHA IN®OPAKTOMETPA
CymimeHHs oci roHiomerpa (audppakroMeTpa) i NEPBUHHOIO POMEHS

Baseplate Fixing Screw

Camera Select

Camera Setup
Infirity2=DL =
[ao7 ¥

%|3zs

nay
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Optics Scale | 0.00148

H,k L, Distance

[ Hide invisible ~_Delete
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JIHIMHUM MO3UIIAHO-YYTJIUBUHN JETEKTOP PSD TA HOTI'O KAJIIBPYBAHHS

Calibration Parame : x|
. . 2000.0
Linear PSD Stepsize = 0.005
~ Calibration Curve [changed)
Calbration Peak  [25443 o
First PSD Address |1 260 Eﬁ :
Last PSD Addiess 2800 -
1200.0
Meazuring Time |30 - £
2Theta Interval IEH
- T 800.0
Address Check [changed)
Position |25 :
4000 .
Omega Position |14-22'I 5
0o et
a 500 1000 1500 2000 2500 3000 3500 channgl
0K I Cancel J o [ .
0.01 o .o
on \\ .
. .
Address | Position Delta Imax Intensity a B0 . -"’x\
X 1205 22368 0.000 B
v 147 2827 0164 9% 85 P
v 1269 26.266 0.157 165 249 o
v 1290 20.293 0.150 195 295 -
v 13N 23299 0144 195 255
v 1333 26,306 0137 219 299 001
v 1354 20.314 0129 203 279 oo
1375 28320 0123 215 245 T T o
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1.0 ) B ;'— _ ’ s * . I, == :
5 . - - -t
4 | Jia | = 0a '
[Measuing position 120 78 PSD Certie=3128  Piogess: WA Meszuring ’
['F:]
Stop Measurement |
nr

1500

2300 2500 channel



IOCTYBAHHA IUPPAKTOMETPA
I'EOMETPIA BPEITA-BPEHTAHO (“Ha BindourTs”)




Mate

Silicon

Fluoro-
a-Al O,

LaBg

a-ALO,
0-Si;N,, B-Si;N

®IHAJIbHUM ETAII FOCTYBAHHS TA KAJIIBPYBAHHS — KOHTPOJIBHA TECTOBA
3HOMKA CTAHJAPTHUX MATEPIAJIIB NIST SRM

SRM Number
SRM 640b

SRM 675

SRM 1976

rial

Phlogopite
SRM 660

SRM 676
SRM 656

profile analysis

Certified for

d-value calibration

guantitative analysis

guantitative analysis

% National Justitute of Standards & Technology

Certificate of Analysis

d-value calibration

Standard Reference Material® 676

intensity calibration,
instrument alignment

Alumina Internal Standard
for Quantitative Analysis by X-ray Powder Diffraction
This Standard Reference Material (SRM) consists of an alumina powder (corundum structure) intended primarily

for use as an internal standard for quantitative analysis and L [1] (for a complete discussion of VL. see [2])
determmations by Xeray powder diffraction. A unit of SRM 676 consists of approximately 20 g of powder bottled

in an argon atmosphere.

Material Description: The powder consists of sub-mmcrometer equi-axial alumina grains that have been
d‘:-ﬂggl\:gﬂlul mds.l]uuul TILL 1sometric 1(sm| of Ihg s Lilulngl) T I ferred

effects in

CI—QUE”TZ SRM 1978a quantltatwe anawSIS :ll:ulc 1. (.-:mﬁ-:d [-hhl:nr. Intensity Drata
Cristobalite SRM 1979a guantitative analysis Reflection Scom Angles Relative Intensity
o-ALO,, ZnO, TIO,, SRM 674a guantitative analysis (hikl) Low High Value Cathinty
U-5. Repgrufeify Commree 012 23.9° 27.1° 5796 & 180
=i 104 33.8° 36.5° 8740 + 065
T Q. s 110 36.5° 3880 3632 & 019
: r 113 42.0° 45.0° 1000 * e
National Burean of Standards i po o wo T
116 55.7% 5897 9559 = 121
W ortif; 124 65.1° 67.2° 602 £ 078
ertificate 030 67.2° 69.6° 5575+ 126
Standard Reference Material 640b Table 2. Certified Lattice Parameters of SRM 676
Silicon Powder 26/d-Spacing Standard Lattice Parameter nm A
for X—-Ray Diffraction a 0475919 £ 0.000 044 475919 £ 0.000 44
¢ 1.299 183 + 00000174 1299183 + 0000174

This Standard Reference Material (SRM) was prepared for use as cither an external or internal 28 /d-spacing calibration
stundard for powder diffractometry.

SRM 640b is a high-purity silicon powder prepared by grinding electronic grade silicon rod: followed by jet milling to
reduce the particle size. The median particle size (dyp), based on a mass ighted distrib as d ined by x-ray sedi-
graph, is about 5 wm; 95 percent of the particles on a mass basis have an awr:tse diameter less than 10 wm.

A total of 25 samples was mixed with tungsten and silver internal standards [1] and measured using two automated high
angle goniometers. The CuKa | peak position was determined by second derivative and profile fitting procedures and was
then corrected for effects of thermal The peak positions were o i for sample, instrumental, and physical
aberrations (except refraction) through use of the internal standard lines [2]. The lattice parameter at 298.1 K of each of
the 25 samples was obtained through a least squares refinement of the corrected 26 values, using NBS*LSQS8S, a version
of the lattice of Applh and Evans [3]. The weighted average of the 25 lattice parameters,
uncorrected for refraction, at 298.1 K is

T~ 5.430940 +0.000035 R

Si NIST SRM 640b (1987 p.)
a = 5.430940(35) A
2(CuKaL,) = 1.5405981 A

T =298 K



®IHAJIbHUM ETAII FOCTYBAHHS TA KAJIIBPYBAHHS — KOHTPOJIBHA TECTOBA
3HOMKA CTAHJIAPTHUX MATEPIAJIIB NIST SRM
CyMinieHHs1 po0040i IVIOIUHY KIOBETH 3 BicCI0 TOHiOMeTpa

Si NIST SRM 640b (1987 p.)
a = 5.430940(35) A
(CuKa;) = 1.5405981 A

T =298 K

BiaTBoptoBaHictb STOE STADI P
a = 5.43094(2) A
a = 5.43093(3) A — no Piteenbay

Transmission Sample Holder

[MpucTaBka Ha NPOXOMKEHHS

IHTepBan 20 = 2.000 — 136.000

Moxe 6yTn BUKOpUCTaHa i K npucTaBka
Ha BigdbuTTa (cxema bperra-bpeHTaHo)
IHTepBan 20 = 24.000 — 125.000

[MpuctaBka Ha kaninapu (cxema debaa-Lleppepa) CAPILLARY
IHTepBan 20 = 2.000 — 96.000 SAMPLE HOLDER
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THE SEARCH OF A ZERO-FOINT SHIFT IS UNSUCCESSFUL

SO0LUTION HUMBER 17 1

CUBI
DIRECT PARAMETERS : A= 5.43894
STANDARD DEVIATIOHS d.88082
REFIHED ZERO-POINT SHNFT : d.8883

TEMN
UOLUME= 168.19

K L DOBS DCAL 2TH.CAL
1 1 3.13573 3.13559 y 28411 28.442
2 5} 1.92812 1.92814 H.88882 hr.3a3 47 .383
1 1 1.63746 1.63758 /-B.88884 56.124 56122
5} 5} 1.35778 1.35774 | -B.a8884 69.132 69.138
3 1 1.24596 1.2459% H.88882 F6.375 6376
2 2 1.18868 1.108859 f.0a801 g8 .9829 88.0830
3 3 1.84518 1.84519 | -8. 80081 o4 9LY 94 952
1 1 1.84519 \-8.00081 94 952
L a 8.9260088 0.96087 f.0808062 106.706 106.708
3 1 B.91888 B.918448 -Ba888 114,892 114,892
2 5} B.85878 WH.8B5871 127 .546 127.545

* NUMBER OF LIMES

.~ LIHES IHPUT

.— LIHES IHDEXED

.~ LIHES CALCULATED
* MEAH ABSOLUTE DISCREPAHCIES

18
18
L5

<0> =0.1681E-84
<DELTA{2-THETA)}> =8.1318E-82
MAX. ERROR ACCEPTED {DEG. 2-THETA) =8.2588E-M1
* FIGURES OF HERIT
1.- H{ 18) = 896.6
2.- F{ 18) = 169.6{(08.0013, LUy



==> ATOH PARAMETERS:

Hame X

51 8.12588(

Sx

a)

==» PROFILE PARAMETERS FOR PATTERH#

=» Cell parameters

=> Size parameters (G,L):

==» GLOBAL PARAMETERS FOR

=> Zero-point:

overall scale factor
=> Eta(p-v) or m{p-vii)
=>» Duverall tem. factor
=> Halfwidth parameters

Preferred orientation:

Asymmetry parameters :

% and y parameters

Strain parameters

u 5 z 52 B sB
8.125088( 8) B8.12588( 8) 8.882( 32)
1
5.43893 9.88883
5.43093  0._00003
90.p06AB  B.00008
90_000A0 0.00000
: 0. 00000044 0.0000000804
5 819841 A.82362
5 0.0o08a  0_0A00Q
: 0.00713  98.08112
-8.88283 0.088166
8.01857  8.88651
0.00000

A.81621
6.080008

PATTERHE 1

=» Background Pol

=» Cos{ theta)-shift parameter
=» Sin{2theta)-shift parameter

a.0008
ial Paramete
34.99088
—-48 9926

88 1837
-86.0970

45 _CLYOQ
945

==3

8.86291
8.980000

8.497443
2.14653
3.98089
12.8132
12.7462
465819

occ.

Infensity (arD. units)

16000
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12000
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8000

6000

4000

2000

-2000

-4000

4800

4200

3600

3000

2400

1800

1200

Intensiy (arb. nnis)

GO0

<600

-1200

Si NIST SRM 640b at STOE STADI P

sisrm640b_1203.prf:
Yobs
Yealc
Vobs-Yoale

Bragg_position

15}
=3

4 i
|1 [ I Ll \
1 I 1 1 1
40 60 80 100 120 140
209
ARRO3 SRM 676 standard measured at STOE STADI P
e} T T T T T o T
:— 14022000 . pre —:
- _ tesle -
Yabs-Teale
= f P 7
__ ll Liiil;} llJ laki l.A.lJuL _:
- I | | | | 1NN R ]
Ee = s . ]
F A 1 i AR . L 1 TR 1
10 0 50 70 90 110 120 150

28 (%)



THE INTERNATIONAL CENTRE FOR
DIFFRACTION DATA (USA) e
CERTIFICATED

Grant # 05-06 Diffractometer STOE STADI P, # 6.11 KL 61249, 2006 year production.

TECHNIQUE

RADIATION TYPE, SOURCE  X-rays, Cu A VALUEUSED 1540598 A, Koy

A DISCRIM. (Filters Mono, Etc.) Primary beam, curved Ge Mono.

A DETECTOR (Film, Scint. Position Sensitive, etc.) = mini PSD (linear)

INSTRUMENT DESCRIPTION (Type. Slit, etc.) 130 mun horizontal diffractometer STOE STADI P,
Transmission mode (equivalent to Guinier geometry); distance from X-ray tube focus to monochromator
260mm, distance from sample to detector 220 mm; monochromator blade, horizontal slit system, vertical slit
6 mm, short collimator for transmission mode, vertical reducer slit 4 mm on PSD, a two sets of Soller Slits
on primary beam and on PSD entrance window. DIV=03 REC=

INSTRUMENTAL PROFILE BREADTH  0.095 ©°20 56.122 (S1) TEMPERATURE (°K) 296+0.5
SPECIMEN FORM/PARTICLE SIZE Powder, spread evenly on the transmission foil with diluted glue
or vacuum grease / < 30 um

RANGE OF 20 FROM °20 TO °20 SPECIMEN MOTION Sample spmmner
INTERNAL/EXTERNAL 20 std (if any) S1 SRM640b LATTICE PARAMETER OF 20 STD 5.43094 A

20 ERROR CORRECTION PROCEDURE sample shift refinement

INTENSITY MEAS. TECHNIQUE Step scan data PEAK X INTEGRATED X
MINIMUM INTENSITY THRESHOLD (IN RELATIVE INTENSITY UNITS)

INTENSITY STD USED o-Al:Os SRM676  “26's OF INTENSITY 43.350 <113 >
INTENSITY RATIO I/, CONVERSION FACTOR IF CORUNDUM NOT USED
RESOLUTION (FWHM) FOR THIS MATERIAL: °20 AT °20

20 REPRODUCIBILITY FOR THIS MATERIAL: °20 AT °20
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courtsis

NniasiP ONTUMANBHUX YMOB 3VIOMKU
BNAUB rEOMETPII LLINWH

Sarnple = 5i standard

14400

10000+

6400

3600

1600+

4104

0

m]].

T T T
554 55A

Bnnne obmexyroumx winuH (divergence slits) Ha
doOpMyBaHHS Ta IHTEHCUBHICTb NEPBUHHOIO NMPOMEHS

s

iomn0- Sampls = Si02

3E00+

TR0

400+

Mo Primary Soller slits

0.04 Rad. Prmary Soller &

002 Rad Primary Soller Sfs

Semgle =it
Recebing s v 15 e

MpunmanbHi WinnHn — onsa 3aMeHLWeHHS
rOPU30HTasIbHOro PO3XO4KEHHS
AndparoBaHOro PeHTreHIiBCbKOro MNpoMeHs,
NigBULEHHS pO34ifibHOI 34aTHOCTI

LWinnun Connepa — Ans 3MeHLLEHHSA BEPTUKaNbHOIro

PEHTreHIBCbKUX

. PO3XOMKEHHS NEPBMHHOIO Ta AndparoBaHoro

MPOMEHIB.



NniasiP ONTUMANBHUX YMOB 3VIOMKU
BMJIUB HANALWUTYBAHHA MOHOXPOMATOPA

7600 [ T T T T T T e e e e e
6100 :— Si0Ztest_FF.XRF: —:
: Yob= :
3800 :— Yeale —:
: Yobs-Yeals :
4500 :— Background_points —:
: Bragg position :
4000 - -
£ - -
E - .
g a0 [ 3
=, B m
E 2200 L .
= 5 ]
1300 . .
400 = 0 e e .
-500 - | | -
-1400 P e S ﬁ“fﬁﬁ#?:ﬁ?ﬁﬁﬁ_ﬁ_ﬁ -
7.0 7.2 67.4 676 678 &8.0 8.2 684 68.6 688
289
= o 13 7
=> TITLE: SiO2test.dat PosgineHHs “tpunnety
Position Sigma Intensity Sigma FWHM 3
67.745216  0.000313 684.35 5.00 0.120029 arn b(ba-KBale,y (1-8102
68.146980 0.000284 960.82 5.79 0.116211 o
IITUMAJIbH ITI1BB1JHOIIICHHA
68.315178 0.000457 471.40 4._.28 0.114608 (0 AIBHEC g S

IHTEHCUBHICTh-PO3/11JIbHA 3/ITaTHICTh)



BMNAUB TPUBANOCTI 3NOMKU HA AKICTb

""GRAPHIC . User : Admin  [2AgGePSBr_glass. raw]

Eile View Options  Window  Help

0.35Ag6GeS4Br2 + 0.65Ag6P2S7Br2 #2 glass
0.35Ag6GeS4Br2 + 0.65Ag6P2S7Br2 #2 glass long record

9000
2000 ’:;':_:”;F::.‘ RIL siin] ¥] o
0.35Ag6GeS4Br2 + 0.65Ag6P257Br2 #2 glass
7000 =
6000
%-‘
o
£ 5000
|
5
§ - |
< 4000 : r‘
- |
WW&WW ha N ﬂ || I'
3000 / ' el
: - = — e
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2000 3 roA.
24 ropn. Mj
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CepefHs TpuBarnicTb BUCOKOSKICHOI CTPYKTYPHOT 3MOMKM — 2 [obun



BMIVE ABCOPBELINHOIO ®AKTOPY
HA AKICTb

(-}

500

I MWU” W%ww

Y:Ni,In

Gd:Ni,In
[1Bi i30CTPYKTYPHi CMOSIYKM | AKICTb OTPUMAHUX andppaktorpam (napameTpm 3MoMKU
igneHTn4Hi). MacoBuu koedidieHT nornuHaHHAa ansg CuKa (cm?/g): Y — 134, Gd — 439)



BMNNAUB ASCOPELIVHOIO ®AKTOPY

Anode Cr Fe Cu Mo
Element Ka Kp Ko KB Ko Kp Ka Kp

H 0.412 0405 0400 039 0391 0388 0373 0370
He 0.498 0425 0381 0335 0292 0268 0202  0.197

C 15.0 11.2 8.99 6.68 4.51 333 0576 04

N 24.7 18.6 14.9 11.0 7.44 548  0.845 0.6 ,

0 37.8 28.4 22.8 17.0 11.5 8.42 1.22 0.9

Sc 516 403 332 256 180 137 20.8 14

Ti 590 444 358 277 200 152 23.4 16

\Y 065 ELAT9 - 399 309 219 166 26 18 £

Cr 86.8 67.0 492 247 185 29.9 21 B

Mn 97.5 753 616 270 33.1 23 4

Fe 113 86.9 71.0 302 37.6 27

Co 124 96.0 78.5 321 2 41.0 29

Ni 144 112 91.3 CARR TR 469 34

Cu 153 118 96.8 51.8 49.1 35

Wavelength, A
Sr 328 256 210 161 113 85.9 90.6 67.«

Y 358 279 229 176 124 94.0 97.0

Zr 386 300 247 191 139 101 16.3

Nb 416 325 267 205 145 110 SRS

Mo 442 345 284 219 154 117 18.8 13.8

V.K. Pecharsky, P.Yu. Zavalij, Fundamentals of powder diffraction and structural
characterization of materials. Springer, 2005.
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4.2. X-RAYS
Table 4.2.4.3. Mass attenuation coefficients (em? g=') (cont.)
Energy 17 18 19 20 21 22 23 24
Radiation (MeV) Chlorine Argon Potassium Calcium Scandium Titanium Vanadium Chromium
Ag K, 24ME-02 4.09E+00 4.56E+00 572E+00 6.92E4+00 T.47E4+00 843E+00  9.42E+00 1.OYE+01
Pd Kg, 2382E-02 4.67E+00  S521E+00  6.60E4+00  7.9E+00  8.53E+00  9.61E+00 1.OTE+01 1.24E+01
Rh Kg, 2272E-02 535E+00  596E+00  T7.56E+00  9.04E+00  9.76E+00 1.I0E+01 1.23E+01 1. 42E+01
Ag K& 22I0E-02  579E4+00 646E+00 8.19E400  9.79E+00 1.06E+01 1.19E+01 1.33E+01 1.54E+01
Pd K 2.112E-02  6.61E+00  737E+00  9.33E+00 1.12E+01 1.20E+01 1.36E+01 1.51E+01 1.75E+01
Rh K& 2017E=02  T7.55E+00  8.42E+00 LLOTE+01 1.27E+01 1.38E+01 1.55E+01 1.73E+01 1.99E+01
Mo Kg, 1.961E—02 820E4+00  9.14E400 LLIGE+01 1.38E4+01 1 .49E4+01 1.68E4+01 1.87E+01 2.15E+01
Mo Ké 1.744E—-02  1.15E+01 1.28E+01 1.62E+01 1.93E4+01 2.08E+01 2.34E+01 2.60E+01 2.99E+01
Zn Kf, 9.572E-03 6.48E+01 7.14E+01 8.94E+01 1.OSE+02 1.12E+02 1.25E+02 1.37E+02 1.55E+02
Cu Kf, 8.905E-03  7.95E+01 8.75E+01 1LOSE+02 1.29E+02 1.37E+02 1.52E+02 1.66E+02 1.85E+02
Zn Ko 8.631E-03 B.69E+0I 9.55E+01 ILISE+02 1. 40E+02 1 .49E+02 1.66E+02 I.8IE+02  2.01E+02
Ni KB, 8265E-03 9.8IE+0I 1.D8E+02 1.34E402 |.58E4+02 1.6TE+02 1.86E4+02  2.03E4+02 227E+02
Cu K& 8.041E-03 1.OBE+02 1.16E+02 1L45E+02 1.TOE+02 1.BOE+02  2.00E+02  2.19E+02 2 47E+02
Co Kf, T.649E-03  1.22E+02 1.34E+02 1.66E+02 1.95E+02 2.06E+02 2.27E+02 2.50E+02 2.93E+02
Ni K TA4T2E-03  1L30E+02 1.43E+02 I.77E+02  2.08E+02 2.20E+02 2.40E+02 2.66E+02 3. 18E+02
Fe Kf, T.058E-03 1.52E+02 1.6TE+02  2.07E+02 2.42E+02 2.56E+02 2.77E+02 3.09E+02 3 .85E+02
Co K& 6.925E-03 1.6IE+02 1.76E+02  2.18E4+02 2.55E+02 2.69E+02 2.91E+02 3.25E+02 4.08E+02
Mn Kg, 6.490E-03 1.92E+02 2. 10E+02 260E+02 3.03E+02 3.19E+02 345E+02 3.85E+02 4.80E+02
Fe Ko 6.400E-03 2.00E+02 2.18E+02 2.J0E+02 3.14E+02 3.32E+02 3.58E+02 3.99E+02 4.92E+02
Cr K5, 5947E-03 244E+02 266E+02 328E4+02 3.82E+02 4.03E+02 4. 4E+02 4.79E+02  6.70E+01
Mn K& 5.895E-03 2.50E+02 2.72E+02 336E+02 3.91E+02 4.12E+02 4.57E+02  4.89E+02  6.B6E+01
Cr K 5412E-03 3.16E+02 342E+02 421E4+02 4.9E+02 5.16E+02 590E+02 T747E+01 &.68E+01
Ti K8, 4.932E-03 4.04E4+02 438E4+02 538E+02 6.24E4+02  6.52E4+02 E.5E+401  9.65E4+01 1.12E+02
Ti Kix 4 509E—-03 5.11E4+02 556E4+02 6.80E+02 7.81E+02 8.08E+02 1.09E+02 1.23E+02 1 43E4+02
25 26 27 28 29 30 31 32

Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium
Ag KB, 24%E-02 1.21E+01 1.38E+01 1.5IE+01 1.74E+01 1.83E+01 2.02E+01 2. 14E+01 2.31E+01
Pd K8, 2382E-02  1.3TE~+01 1.5TE+01 1.L72E+01 1.98E+01 2.08E+01 2.30E+01 2.43E+01 2.62E+01
Rh K§, 2272E-02 1.5TE+01 1.79E+01 1.96E+01 2.26E+01 2.38E+01 2.62E+01 2.77TE+01 2.98E+01
Ag Ké 2210E-02  1.70E+01 1.94E+01 2.12E+01 2.44E+01 2.56E+01 2.B2E+01 2.98E+01 3.21E+01
Pd K& 2. 112E-02  1.93E+01 2. 20E+01 241E+01 2.77E+01 2.91E+01 3.20E+01 3.38E+01 3.64E+01
Rh K& 2017E-02  2.20E+01 2.51E+01 2.74E+01 3.15E+01 3.30E+01 3.63E+01 JB4E+01 4.13E+01
Mo KB, 1.961E—-02 2.38E+01 2.71E+01 2.96E+01 3.40E+01 3.57E+01 3.93E+01  4.I5E+01  4.46E+01
Mo Ke 1.7T44E—-02 3.31E+01 376E+01 4. 10E+01  4.69E4+01  4.91E4+01 5.40E+01 5 70E+01  6.12E4+01
Zn K8, 9.572E-03  LT0E+02 1.92E+02 2.06E+02 2.33E+02 2.40E4+02 3.59E+01 3.B5E+01  4.22E+01
Cu Kp) 8.905E-03 2.07E+02 232E+02 248E+02 2.79E+02  3.92E+01  4.38E+01  4.70E+01 5. 14E+01
Zn Ka 8.631E03 2.24E+02  2.52E+02 2.69E+02 3.02E+02 4.27E+01  4.77E+01 5.12E+01 5.59E+01
Ni Kf, 8265E-03 2.51E+02 281E+02 300E+02 4.53E4+01  4.80E+01 5.37E+01 5.76E+01  6.30E+01
Cu K& 8.MIE03 270E+02 3.02E+02 321E+02 4.88E+0I 5.18E+01 5.79E4+01  6.21E+01  6.79E+01
Co K6 T.H649E-03 3.06E+02 342E+02 4.8IE+0] 5.60E+01 5.94E+01 6.64E+01 7.12E+01 7.78E+01

International Tables for Crystallography, vol. C, Ch. 4.2 (20006).
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INPAKTUYHI ITIPUKJIAIU

|. PEHTreHOCTPYKTYpPHMUM aHani3 no metoay
nosnikpucrany nonsrae y poswundpyBaHHi KpuctaniyHol
CTPYKTYpM HOBOI abo BiZOMOI CMONYKN i3 AaHMX MOPOLLUKOBOT
PEHTIEHIBCLKOI Andopakuii, 3 OTpUMMaHHAM iHpopmaLuii npo
AanbHiN NOPSAO0K Y PeYOBUHI (CUHIOHIsS, NnapamMeTpu
erleMeHTapHOoI KOMipKM, NPOCTOpPOBa rpyna, KoopaAnHaT Ta
KoopAMHaLUinHe OTOYEHHS aToMIB, MiXKaTOMHI Bigaani ToLwo).
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Il. PeHTreHiBCbKNin hasoBUU aHani3 i3 NOBHUM
YTOUYHEHHSIM KpUCTaniyHol CTPYKTYpU No mMeTtoay
PiTBenbaa 0o3Bonse SAKICHO | KifTbKICHO OLIHUTU ha3oBun
cKnag 3paskiB, IX YACTOTY (Lo 0CODNMBO BaXXNMBO Y NNaHi
aocnigXkeHb (isndHMUX BNAacTUBOCTEN), NapaMeTpu 3MiLLEHHS
aToMmiB, KpuUcTanoxiMiyHi gedekTn Ta cnniT-no3nuii ToLwO.
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(PEHTTEHOCTPYKTYPHUM AHAJII3 IIO METOJIY IOJIKPUCTAJLY)
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The first nonaselenium ring

Pavlo Yu. Demchenko,” Roman E. Gladyshevskii,* Sergei V. Volkov,” Oleg G. Yanko,”
Lyudmila B. Kharkova,” Zoya A. Fokina® and Andrey A. Fokin®

Received 2nd March 2010, Accepred 21st April 2010
First published as an Advance Article on the web
DOL: 10.1039/c0cc00192a

The reaction of Se;Cl; with RhCl3-4H,0 at 100 °C gives
dirhodium nonaselenium hexachloride Rh;SeqClg. The structure
exhibits the first Sey ring observed to date.

The electronic properties of the chalcogen elements vary
dramatically from insulating sulfur to metallic polonium,
through selenium and tellurium, which represent typical semi-

IF = 6.38

with excess SesCly at 100 “C and was characterized by
elemental analysis, IR, Raman and XES spectroscopy (ESI).}

The crystal structure of 1 was solved ab initio and refined
from X-ray powder diffraction data (ESI).ti The selenium
atoms are interconnected via covalent bonds (6 = 2.358-2.437
‘Z\] to form Sey rings in “crown” conformation. The coordina-
tion polyhedron around the Rh atoms is a distorted octahe-

Rh,Se,CI,

conductors. The properties of bulk selenium are to a large
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Formula / name

Rh,Se Cl, / dirhodium nonaselenium hexachloride

Space group — Wyckoff sequence / Pearson symbol

14,/a (No. 88, setting 2) — f 8e / t1136

Structure type Rh,Se Cl,

M /Z 1129.16 / 8
Lattice parameters a, ¢ (A) 12.20346(9), 23.7125(3)
Cell volume V (A3) 3531.38(6)

Fooo (€lectrons) 3984
Calculated density D, (g/cm?) 4.248
Absorption coefficient p (Cu Ka) (mm) 44,52

Specimen shape / particle morphology

Cylinder (12x0.5x0.25 mm) / loose powder, grain size < 0.04
mm, orange-red

Data collection temperature T (K)

297(1)

Diffractometer

STOE STADI P (Debye-Scherrer mode)

Radiation, wavelength A (A)

Cu Ka.,, 1.540598

Angular range for data collection / Increment (°26)

3.000<26<93.495/0.015

Linear PSD step (°26) / Time (sec/step) 0.210/200
Number of measured reflections 833
Number of refined parameters 83

Half width parameters 7,, U, V, W

0.696(5), 0.055(3), -0.033(2), 0.0211(4)

Asymmetry parameters As1, As2

0.105(1), 0.0193(5)

Reliability factors:
RBzzllobs calcllzllobsI
RFzleobs calcl / leobsl
R =Zly; =y il /2y,

-[Zw Y, = Yo l* 1 2w,y 2"
" =[n—p | Sw,y2]""2
—{R /R s

exp.

0.0282
0.0203
0.0532
0.0698
0.0599
1.36
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Fractional atomic coordinates and equivalent isotropic displacement parameters for Rh,SeCl,

Site Wyckoff X y z Uy, (A?)
position
Rh1 16f 0.1407(3) 0.1403(3) 0.38981(12) 0.032(2)
Sef 161 0.0078(4) 0.3958(4) 0.32462(17) 0.036(3)
Se2 16f 0.0319(4) 0.1572(3) 0.47444(17) 0.039(3)
Se3 161 0.3269(3) 0.1709(4) 0.12904(17) 0.037(3)
Se4 16f 0.3571(4) 0.0812(4) 0.04184(16) 0.041(3)
Se5  8e 0 1/4 0.2589(2) 0.036(4)
i 161 0.0964(8) 0.0386(9) 0.2011(4) 0.048(8)
CI2 16f 0.1279(8) 0.0113(7) 0.0658(4) 0.044(8)
CcI3 16f 0.3766(7) 0.5526(6) 0.0930(3) 0.028(6)

* U, 1s defined as one third of the trace of the orthogonalized U;; tensor, which is used in single-crystal methods.
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Anisotropic displacement parameters (A?) for Rh,Se,Cly

Atom

u,, il e U, = Ul
Rh1 0.039(2) 0.023(2) 0.032(2) 0.0116(18) 0.0009(18) -0.0008(17)
Set 0.036(3) 0.032(3) 0.039(3) 0.003(3) 0.012(3) 0.004(3)
Se2 0.040(4) 0.023(3) 0.054(3) 0.011(3) 0.011(3) 0.003(3)
Se3 0.032(4) 0.042(3) 0.038(3) -0.002(2) 0.004(3) -0.009(3)
Se4 0.046(4) 0.031(3) 0.046(3) -0.002(3) 0.009(3) -0.004(3)
Se5 0.057(5) 0.031(5) 0.020(4) 0.004(4) 0 0

Cl1 0.042(8) 0.058(8) 0.043(9) -0.016(7) -0.002(6) -0.004(6)
Cl2 0.025(7) 0.026(7) 0.081(10) -0.007(5) 0.004(7) -0.029(7)
cI3 0.047(7) 0.022(6) 0.015(6) -0.015(6) 0.010(6) 0.004(5)

The anisotropic displacement factor exponent takes the form —2n? [A2a*2U,, + ... + 2klb*c*U,;].
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Projection of the crystal structure of the Rh,Se,Cl, compound on the (010) plane showing packing of
formula units — isolated structural fragments Rh,Se,Cl,. The solid lines show the fragments with centres
at y ~ 3/4 and the dashed lines show the fragments with centres at y ~ 1/4. (DIAMOND graphic).
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The molecule of Rh,Se Cl; with emphasized Seq-ring

The formula unit of dirhodium nonaselenium hexachloride: and Rh[Cl,Se;] distorted octahedra.
molecule Rh,Se,Cl, with displacement ellipsoids drawn at the  yordination polyhedra are distorted octahedra Rh[C1,Se;]
A e ,
85 % probability level. (DIAMOND graphic). (CN = 6), non-coplanar triangles Se[Se,Rh] (CN = 3); non-

collinear two-atom environment Se[Se, ] for CN = 2 and single
atom for CN = 1.
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and Crystal Structure of Ag.SnS,Br,

A. G. Mikolaichuk, N. V. Moroz, P. Yu. Demchenko, L. G. Akselrud, and R. E. Gladyshevskii
Franko National University, ul. Kirila i Mefodiya 8, Lviv, 79005 Ukraine

Phase Relations in the Ag,SnS;—Ag,SnS,—AgBr System Ag 6SnS 4B r2

e-mail: riv018@i.ua

Received July 15, 2009 IF - 0.45

Abstract—The T—x phase diagram of the Ag—Sn—S—Br system has been studied in the composition region
AggSnS;—Ag,SnS,—AgBr, and a compound of composition AggSnS,Br, has been identified. Ag;SnS,Br, has
a new structure, closely related to that of AggGeS,Bry: sp. gr. Prma, a = 6.67050(10), b = 7.82095(9), ¢ =
23.1404(3)A, Z=4, Ry = 0.0519, Ryp=0.0782, )(_2 = 1.36.
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Atom Mo3uuis X y z U~ (A?) G
Sn 4c 0.0044(6) 1/4 0.12827(16) 0.0181(11) 1
S1 8d 0.2886(13) 0.5049(11) 0.3743(4) 0.027(3) 1
2 4c 0.207(2) 1/4 0.0462(7) 0.056(6) 1
s3 4c 0.2100(19) 1/4 0.2093(6) 0.022(4) 1
Br1 4c 0.1515(8) 1/4 0.7041(2) 0.0272(19) 1
Br2 4c 0.1836(9) 1/4 0.5392(3) 0.039(2) 1
Ag 8d 0.027(3) 0.0849(19) 0.3073(9) 0.012(4)
Ag2 8d 0.0728(8) 0.0405(7) 0.2842(3) 0.0278(15)
Ag3 8d 0.088(7) 0.022(6) 0.4754(20) 0.017(14)
Ag4 8d 0.484(3) 0.035(3) 0.0930(16) 0.044(8)
Ag5 8d 0.4961(11) 0.0587(7) 0.0662(5) 0.0300(15) 0.704(17)
Ag6 8d 0.574(3) 0.064(3) 0.5283(12) 0.049(7) 0.172(6)
Ag7 8d 0.5791(15) 0.1935(19) 0.5539(4) 0.045(5) 0.274(6)
Ag8 4c 0.0396(9) 1/4 0.8156(3) 0.039(2) 0.714(6)
Ag 4c 0.462(2) 1/4 0.6346(7) 0.022(4) 0.277(5)
Ag10 4a 0 0 0 0.019(6) 0.183(10

Ag.SnS,Br,
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Peculiarities of component interaction in {Gd, Er}-V-Sn Ternary systems
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Experimental details and crystallographic data for RVgSng (R=Y,Gd. Dy, Ho Er, Tm. Lu)

Formula YVeSng GdVigSne DyVeSne HoVeSns ErVeSng TmVeSne LuV ¢Sng
Space group - Wyckoff s2quence/Pearson symbol P&/mmm - iedca/ hP13 P&/ mmm -
ie? debalhP16-3
Structure type HiFe;Ges SmiMngSng
MrlZ 1106.81/1 1175.16/1 1180.41/1 1182.84/1 1185171 1186841 1192881
Lattice parameters a,c (nm) 055232(7) 0.91860(1) 0.55322(3) 0.55197(8) 0.55164(1) 0.55191(2) 0.55077(1) 0.55024(2)
0.91949(7) 0.91859(3) 0.91819(7) 0.91869(8) 0.91756(5) 0.91707(7)
Cell volume V' {nm?) 02426(9) 0.2437(1) 0.2423(8) 0.2419%8) 0.2423(4) 0.2410(5) 0.2404(6)
Calculated density Dy (glem?) 7.573 8.006 8.086 81186 8.120 8.175 8.237
Specimen shape/particle morphol ogy/color Flat sheet (8 mm x 8mm x 0.1 mm)/loose powder, grain size <0.04 mmydark-gray
Linear PSD step ( “26)/time (s/step) 0.480/375 0.480/600 0.480/ 400 0.480/375 0.480Y375 0.480§375 0. 480375
Number of measured reflactions a4 o4 94 a4 a4 o4 a4
Mumber of refined parameters 16 17 17 17 17 17 17
Reliability factors
Ry=EVass = lawcV EW st QD373 00374 0.0213 00231 0.0269 00176 0.0253
Re = TlFoes —Frac |IZ1Foesl 00427 0.0296 0.0227 0.0255 0.0324 0.0188 0.0259
Ra=Zlvi =¥allEn 00407 0.0304 0.0336 0.0400 0.0341 0.0489 0.0520
Rup=1Ewiln =¥ I Ewp Y2 00549 0.0420 0.0434 0.0537 0.0438 0.0689 0.0718
Rexp= [n=plZwyy2 |2 00415 0.0270 0.0391 00439 0.0385 00529 0.0554
1= [Rupf Resgp} 2 1.75 242 1.23 1.49 1.29 1.70 1.68
Content of RVzSng/im purities phases (wt.%) 91.4(5)B-Sn47(1)/V;Sn(Mg;Cd-type) 39(3)  8L.5(4)/B-Sn 92.3(5)/p-Sn 91 8{4)/p-Sn 98.0(6)fB-Sn 90.6(5)/B-Sn 85.1(5)/B-Sn
10241 YGd 0y 401Dy Oy 5.001¥VySn 20(1) 4901 YTy Oy 8.5(1YDy:0y
4.601)/Gd5Smy 1.8(1)ViSn (MgiCd-type) 2.9(1 ¥ TmSnz LI 1) VaSn
(AuCu;-type) (Mg;Cd-type) 3.2(1) (ZrSix-type) (Mg; Cd-type)
37(1) 1.7(1) 2.401) 5.3(1)

RV .Sn,
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Site R Wyckoff position X ¥ z Bi.o (nm?) G
Y 0.2518(2) 0.53(4)
cd 0.2499(3 ) 0.53(5) R ‘ / S
Dy 0.2502(3) 0.38(5) 6 n 6
v Ho i 12 0 0.2515(2) 03504 1
Er 0.2505(3) 0.24(5)
Tm 0.2493(3) 0.33(5)
Lu 0.2486(3 ) 0.30(5)
¥ 1.18(7) 1
Gd 0.98(7) 0.932(2)
Dy 0.37(6) 0914(2)
R Ho 1a 0 0 0 1.70(6) 0.936(2)
Er 1.15(7) 0.893(2)
Tm 0.77(5) 0.957(2)
Lu 0.55(5) 0.962(2)
cd 0.98(7) 0.068(2)
Dy 0.87(6) 0.086(2)
Ho 1.70(8) 0.064(2)
el Er b L L 12 1.15(7) 0.107(2)
Tm 0.77(5) 0.043(2)
Lu 0.55(5) 0.038(2)
¥ 0.33375(15) 1.23(4) 1
cd 0.3346(2) 0.73(5) 0.9411(12)
Dy 0.33316(16) 0.53(4) 0.9070(11)
Sni Ho 2e D o 0.33203(17) 0.50(4) 0.9329(10)
Er 0.3320(2) 0.44(5) 0.8966(12)
Tm 0.33170(19) 0.48(4) 0.9585(11)
Lu 0.3305(2) 0.42(5) 0.9660(11]
cd 0.1654(2) 0.73(5) 0.0589(12)
Dy 0.16684(16) 0.53(4) 0.0930(11)
Ho 0.16797(17) 0.50(4) 0.0671(10)
S Er e g L 0.1680(2) 0.44(5) 0.1034(12)
Tm 0.16830(19) 0.48(4) 0.0415(11)
Lu 0.1695(2) 0.42(5) 0.0340(11)
¥ 0.51(4)
cd 0.27(5)
Dy 0.27(4)
Sn2 Ho 2d 13 23 12 0.334) 1
Er 0.27(5)
Tm 0.37(4)
Lu 0.45(5)
¥ 0.32(3)
Gd 0.29(5)
Dy 0.28(4)
sn3 Ho 2 113 23 0 0.25(4) 1
Er 0.35(5)
Tm 0.31(4)

Lu 0.40(5)
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Crystal structure and luminescence

properties of LiYP4O;2:Ce>*

T Shalapska', G Strvganyuk]'2
A Voloshinovskii' and P Dorenbos’

Table 1. Crystallographic data for LiY6Ceq  P4O;; polyphosphate.

Phase LiYqCeq 1 P4sOy2
Structure type LiNdP,0,,
Pearson symbol, Z mS72,15

Space group—Wyckoff sequence C12/cl-f8e*
Cell parameters (A) a = 16.2570(3)

b =7.02698(10)
£ = 126.0219(14)°
¢ =9.5755(2)

Cell volume (A") 884.72(3)

Angular range for data collection (deg) 6.000 < 26 < 124.545
Number of measured reflections 723
Number of refined parameters 54
Half width parameters U, V, W 0.067(4), —0.030(3).
0.0175(5)
Reliability factors
Ry = Ellobs — leate| / [ obs| 0.1095
Rp = Z| Fabs — Foacl/ Z| Fagsl 0.0626
P_Z|\,—\c,|/2\, 0.0798
= [Zw;ly — ves P/ D2 0.1287
Rugp = [n — p/Suw 21 0.0363
X2 = {Rup/ ResgV* 12.56

with a 26 step of 0.015° with the following settings: PSD step
0.480° 26, accumulation time 300 s/step.

Preliminary data processing, and phase analyses from
XRD patterns were performed using the STOE WinXPOW
(version 2.21) program package [6]. The crystal structure
was refined from powder diffraction data using the FullProf.2k
program (version 4.00) [7] of WinPLOTR software [8] and a
pseudo-Voigt profile function. The crystallographic data were
standardized with the program Structure Tidy [9].

A Gektin?, P Demchenko',
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Figure 1. X-ray powder diffraction pattern from LiYg9Ceq 1 P4O)2
measured with Cu Ke; radiation. The experimental data (red circles)
and the calculated profile (solid line through the circles) are
presented together with the calculated Bragg positions (vertical ticks
and difference curve (blue solid line below).

Table 2. Atomic position and displacement parameters for
LiY9Cey1PsO15.

Site Wyckoff x v z By, (AY)
Li de 0 0.699(T)  1/4 0.9(6)
Y' de 0 02016(4) 1/4 1.22(6)
Pl 8f 0.1482(4) 0.1517(8) 0.1015(7) 1.9(1)
P2 8f 0.3610(4) 0.0566(8) 0.3353(7) 1.5(1)
ol sf 0.1140(8) 0.279(2)  0.3376(14) 1.6(3)
02 sf 0.1262(8) 0.117(2)  0.2377(13) 1.5(3)
03 sf 0.1638(8) 0.381(2)  0.0865(13) 1.2(2)
04 8f 0.2554(9) 0.0804(14) 0.1621(12) 0.3(2)
05 sf 04273(T) 0.4135(15) 0.0777(14) 1.5(3)
06 8f 0.4359(8) 0.0106(14) 0.3066(14) 1.6(3)

£Y = 0.900(10)Y + 0.100(15)Ce.

Intensily {arb.units)

doi: 10.1088/0953-8084/22/48/485503
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Photon cascade luminescence from Pr>*

doi:10.1088/0022-3727/43/40/405404
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ions in LiPrP4O, polyphosphate

T Shalapska!, G Stryganyuk'-2, Yu Romanyshyn!, D Trots?,
P Demchenko', A Gektin’, A Voloshinovskii' and P Dorenbos*

SIKicHMI 1 KUTbKICHUM PEHTI€HIBChKUI (pa30BHiA
aHaJsi3 0COOIMBO BXKIIMBUM 1Jis 11eHTU(DIKAIIT
YUCTOI 3aIUTAHOBAHOI (Da3u y 3pa3Kax s
MOJAIBIINX BUMIPIOBAHb (P13UMYHUX BIACTUBOCTEH

C(‘rﬂ]pﬂl]ﬂd LIPTP4O 12 LiYo_g p]‘o_] P40 12
Structure type LiNdP,0O; LiNdP, 02
Pearson symbol, Z m872, 15 mS72, 15

Space group—Wyckoff sequence
Cell parameters (A)

Cell volume (A%)

Number of measured reflections
Number of refined parameters
Reliability factors:

Rp = z”obs - lrczllc|f'}”z|1r01:\s|

RF = E|Fohs - calclf‘leobsl
Ry = E|y — 1“|sz\;

R“p— [Zw;|yi — ye Jl ;Ew '2]“.2

Rep = [n — p/Xw;y; e

Xz =1 R“px’rRekp}z

C12/el-f2*
a = 16.4724(2)

Cl12cl-f2*
a=16.2661(8)

E=7.071411(" b =7.0239(2)
c=9.78640(12) c=95716(4) T
B =126.2551(8) B =126.105(4) _ 1 £~290 ns
019,599(19) 883.55(6) é o L e .
495 _:Dr 10 3 3
48 LYo 9Pro.1P4012 & f Ll
B!
0.0533 o % 10° £ .
00541 g 2 OF |
00322 @ ® :wf"o's "
00514 3 T
00303 & Ll/ i "% S0 100 150 200
2.87 = ™ ' Time (ns)
T L:l_”.ll‘l 11 El |||} :I\Il‘llllll Hlllll\ll‘llll\lIlll‘llll‘llllvrl‘IIII‘IIHl“HﬂlllmH E:g:}];jg“DceE?‘)ekllE[’lcs Trjg; ?lfnpr;"'jf.?g—];‘l.f‘z:ﬂll;l‘:;inescence for
: il ‘l : = : | 2—hem £é30 nm, T :J‘i()_K ar;cl cu}'\'e ;—lem‘= 230 nm,
5 10 15 20 o5 T = 300K (Aexe = 180 nm).
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of the Polyaniline-GaSe Hybrid Nanocomposites
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V. P. SAVCHYN,”> AND O. A. BALITSKII®

'Chemical Department of Ivan Franko National University of Lviv, 5
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A connection between the structure and the electrical and luminescent properties

of polyaniline ( PANI)-GaSe hybrid nanocomposites is investigated. 10
By XRD and conductivity measurements, we have found that the nanocomposite

is formed only in the interval of GaSe contents 8-22.5%. The addition of GaSe

decreases the conductivity by 5-7 orders, by preserving the semiconductor behavior.

The emission bands in GaSe PANI nanocomposites are essentially shifted as

compared with those in pure GaSe. The XRD investigation indicates a decrease in 15

the average size of GaSe crystallites during the formation of the composite. A mech-

anism of interaction of polvaniline with gallium selenide nanoplates is proposed. IF — 2 7 3

Keywords Cathode luminescence; conductivity; GaSe; nanocomposite;

polyaniline; X-ray diffraction
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Figure 2. XRD powder patterns of PANI GaSe nanocomposites.
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Solid-State Catalysts Based on Bentonites and Pd(ll)-Cu(ll) Complexes
for Low-Temperature Carbon Monoxide Oxidation

T.L. Rakitskaya'®, T.A. Kiose', A.M. Zryutina', R.E. Gladyshevskii®,
A.S. Truba', V.O. Vasylechko®, P.Yu. Demchenko®, G.V. Gryschouk?,
and V.Ya. Volkova'

'Faculty of Chemistry, Odessa .. Mechnikov National University, 2, Dvoryanskaya St., 65082,
QOdessa, Ukraine;

*Faculty of Chemistry, lvan Franko National University of Lviv, 6, Kyrylo and Methodij St., 79005,
Lviv, Ukraine

FTLR@onu.edu.ua
Keywords: catalysis, bentonites, Pd(l1)-Cu(ll) complexes, carbon monoxide, oxidation.

Abstract. The results of testing of Pd(II)-Cu(II)/Bent catalyst samples in the reaction of CO oxida-
tion with air oxygen are presented. Bentonites from three Ukrainian deposits: Gorbskoye, Dashu-
kovskoye, and Kirovogradskoye were used as supports. Natural bentonites, their modified forms,
and the catalysts based on them were characterized by X-ray diffraction phase analysis, FT-IR spec-
troscopy, and chemical analysis. It has been found that the activity of Pd(II)-Cu(II)/Bent catalysts
increases with increasing amorphous silica content and with decreasing pH of their water suspen-
sions.

Counts

0 20 40 60 26, dgs

Fig. 1. X-ray diffraction patterns of the samples of natural bentonites: 1 —
N-Bent(D): 2 — N-Bent(K); 3 — N-Bent(G)

Vol. 123 (2013)
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Structural Properties and Temperature Behaviour

of Optical Absorption Edge

in Polycrystalline ZnO:X (Cu,Ag) Films

B. KUuLYK®*, V. FIGA", V. KAPUSTIANYK®, M. PANASYUK®, R. SERKIZ®

AND P. DEMCHENKO®

“Scientific-Technical and Educational Center of Low Temperature Studies, Scientific and Educational Center
“FRACTAL”, Department of Physics, Ivan Franko National University of Lviv

Dragomanova Str., 50, UA-79005 Lviv, Ukraine

"Department of Chemistry, University of Palermo, Viale delle Scienze — ed. 17, 90128 Palermo, Italy
“Department of Inorganic Chemistry, Ivan Franko National University of Lviv

Kyryla i Mefodiya Street, 6, UA-79005 Lviv, Ukraine

(Received April 30, 2012)

Silver- and copper-doped Zn0 films were prepared by radio-frequency magnetron sputtering on glass substrates.
The influence of dopants content on the structural, morphological properties as well as on evolution of the optical
absorption edge was considered. It has been found that Ag- and Cu-doped ZnO films are characterized by wurtzite
crystalline structure with the preferred direction of crystalline orientation (002). The sizes of grains within the
films were found to be dependent on the type of dopant. The temperature evolution of the optical absorption edge
is described by the modified Urbach rule that reflects polycrystalline nature of the material. The corresponding
parameters concerning electron— (exciton—) phonon interaction, phonon energies and temperature changes of the
band-gap were determined and analysed.
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Fig. 1.

XRD spectra of ZnO films: (a) ZnO undoped,
(b) ZnO:Ag(1.6 at.%), (c) ZnO:Ag(5.9 at.%).
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Changes in the state of paramagnetic centers and lattice parameter
of micro-structured Si under the influence of weak magnetic field

V.V. Trachevsky', L.P. Steblenko’, P.Y. Demchenko®, 0.V. Koplak’, A.M. Kuryliuk’, A.K. Melnik®
'G. V. Kurdvumov Institute for Metal Physics, NAS of Ukraine,

36, Vernadsky Ave., 03142 Kviv, Ukraine

*Physics Department, Taras Shevchenko Kviv National University,

2, Academician Glushkov Ave., 03680 Kviv, Ukraine, e-mail: koplak_o@ukr.net

3. Franko Lviv National University, Chemistry Department,

6, Kvrvlo and Mefodiy str., 79005 Lviv, Ukraine

Abstract. In this work, the influence of weak magnetic field on structure-dependen
properties of micro-structured Si was determuned. The researches of EPR-spectr:
inherent to micro-structured Si showed the presence of the spectral line at H ~ 3500 Ok
that appears from centers with the g-factor g-2.0010 (p, — centers). Intensity of the
determined spectral line decreases twice after magnetic processing. The observed redox
processes and evolution of defect structure are interpreted as the influence of magnetic
field on micro-structured Si. Calculations made using the data of X-ray diffractometric
researches showed an essential decrease of internal strains and respective increase of the
lattice parameter in micro-structured Si samples after magnetic processing in the weal
magnetic field.

Keywords: silicon, structural defects, magnetic field, oxidation.
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Fig. 2. Change of the internal strains in MS Si crystals
stimulated by magnetic processing, duration of which was
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Fig. 3. Change of the lattice parameter in MS Si stimulated by
magnetic processing, duration of which was f;p = 60 days.
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Jowrnal of Physics and Chemistry of Solids 74 (2013) 1721-1725

Contents lists available at ScienceDirect

Journal of Physics and Chemistry of Solids

?- Range

o) = taefp ()= pol=(2 A2 ) | 2[5 -1]emiy Wer

journal homepage: www.elsevier.com/locate/jpcs

¢

FSDP-related correlations in y-irradiated chalcogenide semiconductor @GM_,,‘
glasses: The case of glassy arsenic trisulphide g-As,S; revised

M. Shpotyuk *"*, 0. Shpotyuk™*, R. Golovchak", P. Demchenko®

* Sciereific Kesearch Company “Carot”, 02 Stryjka Steer, Lviv TR031, Ulkreine

* Lsiv Polytechaic Nafinal Uniwrsity, 12 Bandery Stroet, Div 79013, Ukmaine —_—

g : 1315 ol Armii Krgjowe, Coestochowa 42200, Polard - °

a 5 East Packer Averaie, Bethichem, P 18015, USA

ol University of Liiv, 6 Kyryla & Mefodiyo Street. Liiv 70005, Ukrane

* vt Franko !

ARTICLE INFO ABSTRACT

Article history: Influence of high-energy y-irradiation on the FSDP in XRD pantern is investigated at the example of g-
Received 10 April 2013 As;Sy Spectroscopic s in the optical ption edge regions were used o
Received in rovised farm characterize the value of p-induced changes through the observed darkening effect. 1t is concluded that -
7 June 2013 irradiation with ~3 MGy dose does not produce any detectable changes in the FSDP parameters, bur

Accepted 28 June 2013

Mvailable oniine 4 July 2013 leads to the appearance of satellite peaks at the left and right sides of the FSDP, Detailed analysis allows

antributing of these peaks w crystalline Asy04 and 5 phases, which appear an the surface of g-As,5, after

:Ln;\l'vuﬁ profonged p-irradiation. Some correlations with the value of p-induced optical changes in g-AssS; wene

ra detected only for pre-FSDP,

e gl & 2013 Blsevier Lid. All rights reserved . R . i

D. Optical propertes Table 1. Numerical parameters of XRD peaks m g-AszSz m dependence on samples

D. Radiation damage

prehistory.

100 3- ; —— v-irradiated Peak#  Prehistory 2@,°  FWHM,° QA" AQ, A R, A LA

— annealed v-irradiated 14.0 0.8 0.99 0.06 6.34 108.0

— rejuvenated 2 annealed 14.0 0.8 0.99 0.06 633 1061

80} 4 rejuvenated 13.9 1.0 0.99 0.07 6.37 88.5
5 v-irradiated 17.5 4.1 1.24 0.29 5.06 21.63

: 3 annealed 17.5 4.1 1.24 0.29 5.06 21.66

| rejuvenated 17.5 4.2 1.24 0.30 5.07 21.06

60 v-irradiated 213 21 150 015 418 42.95
4 annealed 21.2 1.9 1.50 0.13 4.19 46.80

rejuvenated 21.2 2.1 1.50 0.15 4.19 42.55

40 |

Table 2. Numerical parameters of pre-FSDP in g-As:S3 in dependence on samples prehistory.

Prehistory 26, ° FWHM, ©  Q,A- AQ, AT R A LA

20 ' : : : y-irradiated 11 0.42 0.29 14.96 2152

th
O

0 10 20 30 40 annealed 2.6 0.46 0.19 13.58 33.89

th

==
(%)

o rejuvenated 36 0.44 0.25 14.14 24.74
20, 1
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)= da el ()= pul=i2 i) [QISC)-Deintgr 00
STOE Powder Diffraction System 25-Nov-2008 4 Ere
Si02 + V205
20000
16000
2
@ 12000
5
@
2
K
<
8000
4000
0
20.0 40.0 60.0 80.0 100.0 120.0 2Theta
File 2 C:\ChemProg\WinXpow\Work\Samples\NTDSi02_V205\!NewGood\Original\siov.raw Created : 18-Nov-08 17:12
Title H §i027+ V205 B
Functional Materials 16, No.4 (2009) © 2009 — STC "Institute for Single Crystals”

Short-range order,
microstructural
investigations — study
of short-range order
Structure features and paramagnetic centres parameters for

in oxide nanopowders amorphous sample SiO,
.. (90 %) + V,0; (10%)
V.N.Shevchuk, D.I.Popoy_y.chh, Yu.N.Usq,..':.enko”, (materials for catalysis),
P.Yu.Demchenko , R.Ya.Serkiz crystalline ZnO and SiOz.
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Tabmumg 1 - mapamerpm  OMIDKHBOTO — MOPAIKY,  BH3HAUCHI 3
eKcrepIMeHTATBHOT 3aTanbHOl (PYHKINI paiaidbHOTO PO3IOIALTY ATOMHOI T'YCTHHH
(OPPA) nua 3pazka S10, + V5,05 (90/10 par. %o).

j A N;
KOOpAHHaIITHA cepa Pagryc koopanHamiitHOi KOOPIHHAIIITHE THCIIO
(HOMEp MIKY (MAKCUMYMY cpepu (KUTBKICTB CYCLIIB aTOMA)
(vHKIIIT)) (IUIOMA I I1KOM)
| 1.508(2) 2.84(5)
2 2.550(8) 4,7(4)
3 3.336(5) 7.8(2)
4 4,24 ~ 10
_30- 5 5.1 ~ 16 j
NO_ 4
§ 251
& 20-
E ]
154

. N . (x—r.)2
10 + fHOpM B 7]€Xp[ L ]

2mo ; 20 ;

04—

E—————— PucyHok 1 — onuc 3aranbHol PyHKUiT pagianbHOro
00 05 1.0 1.5 20 25 3.0 35 40 45 50 55 6.0 po3noginy atomHoi ryctuHn (PPPA) ana 3paska
r (A) SiO2 + V205 (90/10 Bar. %) kpusoto ["ayca.
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III. MIKPOCTPYKTYPHHUHM AHAJII3

r
h
| | //// :
Ineanpuuii mix  Po3wmpenHs andpakuiiinux giniii  Poswmpenns anpakuiiinux miHii
BHACJIIJIOK BHYTPILIHIX MIKPOHAMPYT. BHACJIIOK 3MEHLIEHHS PO3MIpy 29
OnucyeTbest HaliKpatie KPUCTaNITIB (IOMEHIB).
¢ynxkuiero Iaycea. OnucyeTbes Halikpalie

(yHukuiero Jlopenua.



BU3HAYEHHA PO3LWUPEHHA NIHIW

> LUnpuHa gndopakuinHol niHil Moxe ByTu

ouiHeHa 3a 4OoNMoOMOro OinbLue Hik 0gHOro .

KpuTepito. € 2 HaNbINbLL 3ararnbHi (

napamMeTpu LLUMPUHU NiKY:

» [loBHa WMPUHA Ha NOMOBUHI

MaKCUMyMy
(Full Width at Half-Maximum —
FWHM (H, 2m)
Lle wmpuHa niky Ha Bucoti %2 Big noro
MakcMMarnbHOI iIHTEHCUBHOCTI
FWHM(20) = (Utan20 + Vtan0 +W)1/2

» |HTerpanbHa wupuHa
(Integral Breadth ) B
Lle WwmnpmHa npssMOKyTHMKA 3 BUCOTOHO |
NSowWero, PiIBHUMU BUCOTI | NAOLLi
OandpakuinHOro niky

p=A/10)

ne A — mwioma niky, [(0) — Bucora miky

H2on)

=  @axTop Ppopmu miky ¢=20/p <1
> binbuiicts mporpam jyuist npodiibHOro aHaiizy Ta onucy npodinto (profile fitting
programs) naroTh Juiiie 3HaueHHss FWHM, ogHak 1J1s1 KOpeKTHOro onucy epekTy po3nIupeHHs
J1HIN B1JI pO3MIPIB KPUCTAJITIB Ta MIKpOHAIPYT HEOOXi/IHO BUKOPUCTOBYBATH iHTErpajibHy
INUPHUHY [3 SIK OJUHUIIO BUMIPY ITUPUHUA AUPPAKIIITHOTO MIKY.
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File Edit Format Wiew Help

! == Data file name: C: \ChemProg’FullProf Suite’\Work)\SizeStrain'lmethod Profile Fitting\spSZ DAT

e e L e e e e S e e b e e e o b e P e S e e b S i e P e S e e b e s S e S P e b wattt a ]
! Instrumental resolution function is defined : § - _- -_
! intrinsic profile components can be determined. g 10000 - - =
! P . 3 | -
| IRF: HGi**Z = U.tan**Z{theta) + V.tanitheta) + W g [ o E H =
! HLi = X.tan(theta) + T/cositheta) + Z - | | 1 l .
!' with: U = 0.0060; W = -0.0037; W= 0.0057 2000 - i L A P X L S _
! XK= 0.0017; YT = 0.0000; 2 = 0.0000
: . B _LL*‘ o] L, " fo S
! The following items are oubput: - T R L
! d* : reciprocal distance, HGo, HGi: observed and instrumental Gaussian FWHIT b - ' =
! HLo, HLi: observed and instrumental Lorentzian FIWHIN |
! betabG*, betal*, beta*: CGaussian, Lorentzian and total Sawple Integral Breadth gl L L L - - L
! "beta*" is calculated wusing the De Eeijser formula (J.Appl.Cryst. 1282, 15, 308-31) L L ! Lo i b L o
! Integral breadths (Beta*) are given in reciprocal lattice units {(lfangstroms) x 1000 =2
!  Apparent sizes are given in the sawme units as lawmbda {angstroms) (Scherrer Formula)
!  Apparent size = l/beta* ol pesis ming
! Max_strain (%%) = 1/2 beta* strain * dihkl)
1
| Position d* HGo HGi HE HLao HLi HL BetalGo* EetalGi* Eetalf* Eetalo* Eetali* Eetal?* Eeta* heta*/(d*)**+Z theta*d*)*+Z app_size
max_strain
£23.E27E8 0.2084 0.1210 0.0712 0.10%5 0.0l02 O0O.0004 O.00%% 1_Z230% 0.6745% 1.02594 0,142z 0.0045 0_13732 1.1182 EE_7E0Z 28,80 294 ZF&
2.6831
38.5024 0.3406& 0.1401 0.0714 O0.1205 0.0110 O.000& O.0l04 1_E268% 0.6470 1.0%916 0.1466 0.0020 0.13286 1.1812 10.1811 1z.03 246 .62
1.7338
454993 0.3935 0.14e0 0.0712 O0.1271 0.0114 0.0007 0O.0l07 1_E9E4 0.6358 1.1ZEE 0.14%2 0.0093 0.1400 1.21Ee 7.ELT4 9.Z8 8EZ.632
15215
47 6449 0.4172 0.1481 0.0721 0.12%4 0.0l1e O0O.000%2 O.0l02 13002 O0.63E7 1.1360 O0.1E5802 0.005%2 0O.1408 1.2E67 7.0461 2.64 81lE5.Z0
1.4700
EE._ 8050 0.4813 0.15e2 0.0733 0.1387 0.0lz2 O0.000% O0.0114 1.3317 O0.6EE: 1.1774 0.1535% 0.0113 0O.14Z6 1.2635 E.4873 .94 787.73
e
B3 E337 0.5303 0.1770 0.0773 0.15%2 0.013% O0.00lZ O0O.0127 1.3%93% 0.60%1 1.2E328 0.1lel0 0.0138 0.147Z 1.3z488 3.871% E.EE 741.40
1.14E5
T4 60596 0.8E261 0.125e¢ 0.0724 0.1678 0.01l4E5 0.0013 O0.013E 1.4170 0.6064 1.Z206 0.1637 0.014& 0.1491 1.3768 3.E51lE4 4. 84 TEE .33
1.0335
8Z.5714 0.86816 0.zZ0l18 0.0838 0.1835 0.015% 0.00l5 0O.0143 1.4543 0.6041 1.3235 0.1631 0.015% 0.1521 1.4Z1l6 3.0535 4. 35 T03.41
1.04E28
95.0850 0.76E2 0.2338 0.0536 0.2143 0.0183 0.001l% O0O.0l54 1_.5146 0.86061 1.3880 0.1750 0.0178 O0O_157Z 1.4833 Z.5639 3.82 671.45
0.2770
9%_8010 0.720z 0.z2486 0.0985 O0.z2283 0.0125 O0.00Z0 0O.0174 1_5366 0.8086 1.4110 0.1775 0.0185 0.152%0 1.51358 Z.4Z38 3.67 660,73
0.2577
101.3867 0.7233 0.z540 0_.1003 0.2333 0.012%2 O0.00Z1 0.0178 1.543% 0.60%7 1.4185 0.1734 0.0187 0_.1537 1.5214 Z.38lz 3.62 657,30
0.2817
107.8860 0.8350 0,278 0.1082 0.z563 0.0Z1% O0.0023 0.01l25 1.E73Z 0.8150 1.4480 0.181l% 0.0135 0O.1lczZZ 1.55Z8 Z.ZEZ66 3.46 g44.11
0.223¢6
lzl.6lz2 0.201s8 0.3484 0.1342 0.32lz 0.0273 0.0031 0.024Z 1l.e6306 0.8313 L1.5035 0.1834 0.0211 0.1e73 1.5113 l.281l3 3.12 BEZ0. 52
0.8234
127.z251% 0.32E7 0.3878 0.1E0Z O0O.3E76 0.0304 0.0034 0O.0E63% 1.6E5E1 0.633%7 1.5E3E 0.15%05% 0.0Z17 0O.165Z 1.63E3 1.3045 3.11 &6lZ. 65
0.8817
137.3085 0.5641 0.48%38 0_.1%0% 0.4E511 0.0383 0.0044 0O.0333% 1.6880 0.6578 1.5E4E 0.1580 O0O.0ZZ& 0O.172E 1.66E6 1.731la Z.38 &00. 37
0.8638
=* Average apparent size and standard deviation (anisotropy): 720,32 | 90.42)
=> Average max strain and standard deviation {anisctropy) = 1.2310 ¢ 0_4655)
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http://www.Inu.edu.ua/Subdivisions/relra/page5.html

KopucHi pecypcu

International Union of Crystallography
http://www.iucr.org/resources/other-directories/software

http://www.iucr.org/resources/data

WA TLICT Org

CadT MixHapoaHol Cninky Kpuctanorpadie — #ypHany, MoHorpadli, MisdapogHi Kprctanorpacdidil Tabnuu, cnoBHWKKM Ta HABYaneH MaTepiand, oHNanH-cepeic
nepeBipkM OOCNITHeHW CTRYKTYR No cif-dhaidny, Harbinelw NoBHWA kaTanor Bas JaHux Ta NporpamHoro 2abeansyedHa y ranyal qianko-ximii TBepaoro Tina.

The International Centre for Diffraction Data (ICDD)

Wity odd . com

CadT MimHapogHoro UenTpy AuchpakuidHdyx Qaddx — npoBigHol opradizayl v ranysi nopoWwkoeol AdpakTomeTpil. HaRHoBIW A0CniIHEHHA, #YPHANK, OCBITHI
MaTERIand, NporpaK Ta MPaHTH.

The Collaborative Computational Project (CCP14)

wint cCp 14 ac uk

CadT poapobHUKIE NporpamHore 3abeanedeHHA ANA CTRYKTYDHOro adaniay. OCBITHI MaTepiand, Kkatanor Nporpam i3 BiNkHWM A0CTYNOR ANA aKafemiHHiy YCTaHoE |

BubpaHe nporpamMHe 3abesnedyeHHs

Software of Institute of Crystalloaraphy, Bari  http://www.ba.ic.cnr.it/content/software

Crystal Impact http://crystalimpact.com/

FullProf Suite http://www.ill.eu/sites/fullprof/

WinCSD http://www.wincsd.eu/


http://www.lnu.edu.ua/Subdivisions/relra/page5.html
http://www.iucr.org/resources/data
http://www.iucr.org/resources/other-directories/software
http://www.ba.ic.cnr.it/content/software
http://crystalimpact.com/
http://www.ill.eu/sites/fullprof/
http://www.wincsd.eu/
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BubpaHa nporpama — Powder Cell

Kraus W. PowderCell for Windows (version 2.4) / W. Kraus, Nolze G. //
Berlin: Federal Institute for Materials Research and Testing, 1999.

BinbHU gocTyn Ansa 3aBaHTa)XEHHSA:
http://www.ccp14.ac.uk/ccp/web-mirrors/powdcell/a v/iv 1/powder/e cell.html

KJIACUYHMA METO/I

MacuB ekcrniepyMeHTanbHUX iIHTEHCMBHOCTEN Ta KyTiB
BiabuUTb (y pisHOMaHITHUX popmaTax — HanbINbLL
nowwmpeHun ASCII)

BxigHWn CTpyKTypHUIA dhann Ona po3paxyHKy
TeopeTUYHoI AndopakrTorpamm

— NpocTopoB.a rpyna

— NapameTpu enieMeHTapHOI KOMIpKU

& |ister - [D:\Mydoc\Papers\Shkola_nauk3WPowderCell_files\Cement_1.x_y]

Eile Edit Options Encoding Help = KOOpﬂ,VlHaTM aTtomMiB
| 2.008 11396
gg;-:; 1;;?3 B | ister - [D:\WMydoc\Papers\Shkola_nauk3\PowderCell_files\Belite\Ca2[Si04]_rt.cel]
2 A4S 18656 Eile Edit ©ptions Encoding Help
2868 108575 ﬂ:ELL 11.2154 6.757h L.BF78 op.8468 op.8468 oQ.848
2. 87% 18239 03 8 a_3382 §.0555 g.2819
2.898 18484 02 8 A_C3BNL 6.2c08 8.2832
2 185 - Ca2 28 0.7187  0.2588  0.9913
2.128 Qg07 51 14 A.9833 a.25488 a.4281
2 _13% 052 01 8 A.9879 a.25488 B.7479
2_15@ 0GR cal 28 A.080888 g.468408 g.68408
2.165 Q27 RGHR 62
2.188 010846



http://www.ccp14.ac.uk/ccp/web-mirrors/powdcell/a_v/v_1/powder/e_cell.html
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{24 PowderCell 2.4 - [powder: pattern]

File Structure Scle COptions

(]

N Refinement  Windows Special  Help

1 I | (|| Experiment I = eal el | o, Ha| == e
‘E]@ @ﬁj_ Phase options 1 @JLIEJ@ EJM
Fip=138.4 Fwp=38]  HKL - List 2theta= 22000 d = 3.825 Int =
Fle -CaCo3 Size and strain i i i i i i i i i i i i i i o>
- Cement_1_truncated.x_u S Al Y .
Export: b Ap
Prink
Copy to clipboard 44 H |
2|k
Remaove powder pattern ol el
Save imported pattern }Lh ‘1J1+'
Ciffraction OFF 1 é
HKL =
DO (e 1 a 0
experiment | phase options | HEL - list
radiation 2-theta range
source [X-rap ] @1 |s.000 2@z [100.865
4503 d1 | d2 |
Fe, [1.540598 |Cu - e |
ch,2 [~ K-alpha 2
,7 [ anom. disp width of calc. profile [n*FwHM]
c:tz.l"x-l ) :
7
geomety background
|Bragg-Brent. + monochr. ﬂ |I].I]I]I1
d-monochr. |3.3430
[~ wanable sht
? ﬂelp| x Cancel | ¢ DK |
E 2 @
1o A - . i3 5 S 9 ¥ o ]
o o 2 w T o =4 [ B F oA 2
)\ g 4| : ﬁ ﬂ l] il g i N }\z : “NDI :
2 : & o o 8 a5
o o ~ w - i3
" I U 7 | R ml B & )}\
| Fod 11 (EE] M., 40 & 1l PEW T T
E!
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EEEIDE

A006

4503

NECENCEELELE

2theta =539
T

-CaC03
-Cement_1_truncated.s_y

— =005

load structure data

Loak irt | |3 7phases

|2 CazFenios

|#] Caalsi04]0_mond

|#) cazaizos

|#) Ca{OH)2_PORTLANDITE

=) cacos

2] Larrite

File name: lCaEAI2[SD4]3[DH]1 2[H20126_ettringite Open
Files of type: | PowderCell [*.cel ~| Cancel |

T

FARTTT T

L

b 124
f——z
1—lz1s
—p127
—p—20.14
[is] F‘lﬁ‘l
]
—f=10_18
o -1
—p=—032.1

EM[E|X (A
+EZ|§[aY

\
v

£ [pe
1["”)
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e Jnuches Optons  [Wfrecion  Eefnesend  ‘Sindoss Seepd s

le/@ie] of & = alaim o] =]

Callh) 169%
~ CabALTS M [OH] H20 [2%_sswrgte 16.5%
CHOHE PORTLANDITE 11 9%

CaRSia0_mord TEST

CaBT0E 143
~Comeri_1_frurcated sy

dl s lexle laly

ﬂl&] [=[ME (X > [a
L




2 PowderCell 2.4 - [powdar pailesn]
Bl Brachoee o Optons [ffrscion Befnesent Wndows Spegd el

le/sle] of sl =] ] [ anie e N s

-Caln3 5%
= CARARTS DO P20 25_stngile 11X
~CADHE_FOATLANMHTE SE%
CaNtila)0_mond 10 15

Ca3&E 25%
«Comend_1_inrcsieds »

o L
L [ T} [ 11 iEn =
10 L] &8 ko) e B & &S L o5 ED -] o] 'IIIJZI
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Tabmmmg | — dPazopmil ckmam Ta KprcTamorpadidHl IapaMeTpn ¢az y 3pasky

nopTiIaHAneMeHTy Ne |

Baacer, CTPYKTYPHITT THIT, I[TapaMeTpH erreMeHTapHoi KOMIPKIL, A
Dasa o
Bar. % TIPOCTOPOBA TPVIIA a ) c
CaCO; CaCO; _
2993 4.9894 — 17.0544
KaIBI[HT R-3c¢
Cag Al{OH]s 2 (504)z% 26H20 CazAl[SOy]y s[OH[H0O
wee apog | CeAEOdSORRERChs |y o - 106882
ettringite P6z/mecm
Ca(OH), Mn(OH);
_ 5.83 3.5901 — 49149
portlandite P-3mil
(CazS105 _ Casz[S104]O 7.0386 _
_ 10.34 12.2541 _ 9.2950
alite C'lml p=116.037°
CasS104 Cap[S104] larmte 6.7592
_ 21.34 _ 5.5047 93216
belite P2i/n p=94.226°
) Cay(Feg sAlg 5)20s5
CayFeAlOs _ o o o ) )
_ 9.02 brownmillerite 14.5560 5.5346 5.3445
celite
Ima2
Cﬂ3AlgO§ C333A1205
_ 2.46 15.2310 — —
celite Pa-3

[Mpuknag iHanbHOro pesynbtaTy AKICHOro Ta KifibKicCHOro ¢oa3oBoro aHaniay




PEHTTEHIBCLKNN ®A3Z0OBUN AHAJII3 (PDA)
METO/ IIEHTU®IKALII YEPE3 BA3Y JAHUX

1 BUNagok: andpakToMeTpUYHUI KOMMIIEKC i3 NporpamMHnM 3abe3neyeHHAM
Mae iHTerpoBaHy 6a3y gaHux.
[Mpuknagmn

176914 - 00 Produscts Dvarviow

komepuinHux 6a3 ganux: PDF-2, PDF-4 Big ICDD, ICSD, CSD
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|News

Rigakn issues a new search-match database with powder patterns from COD. Read more
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[MTakeT nporpam — Match! (goctynHot € gemo-Bepcisi)

http://crystalimpact.com/match/download.htm

71 1276:914 - Match! - Phase Identification from Powder Diffraction - Opera
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W opera | @ ttatcht - Phass Identifics...
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Endeavour Match!

Diamond
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Q 8 Find Next B uthar Mode ~
IMPACT About us

About Match!

Function list. ..
Brochure. ..
References...

Get Match!

Order Now

Demo Version
Evaluate Match! with a
i} time-limited demao
version free-of-charge.
Reference Patterns
Download reference
patterns calculated from
the CQC free-of-
charge.

VYideos

port

UUpdates...

Tips & Tricks. ..
Known bugs...
Frequently Asked
Questions...

Support for version 1

Updates...
Download. ..

Tips & Tricks...
Known bugs. ..
Frequently Asked
Questions ...

Match!
Phase Identification from Powder Diffraction

Match! is an easy-to-use software for phase identification from powder
diffraction data. It compares the diffraction pattern of your sample to a
database containing reference patterns in order to identify the phases
which are present. Additional knowledge about the sample like known
phases, elements or density can be applied easily.

In addition to this qualitative analysis, a quantitative analysis {using
Rietveld refinement) can be performed as well. You can easily setup and
run Rietveld refinements from within Match!, with the actual calculations
being performed automatically, using the well-known program FullProf (by
1. Rodriguez-Carvajal) in the background. Match! provides a gentle

introduction into Rietveld refinement, from fully automatic operation to
the "Expert" mode. The software runs natively on Windows, Mac 08 X
and Linux.

Pearson's CD

10 years of Match!

Read the development
history, take a look at
3 'secret’ prototype of
Match! 2, and share our
ideas and thoughts
behind the software.

Match! News

September 23 2013
Today we celebrate the
loth anniversary of
Match! with a new
tutorial video and a
discount for updates.

September 12, 2013

T | ) O [0 | e 4 e s s
SnopnmIn U i

As reference database, you can apply the incuded free-of-charge COD
database and/or ICSD /Retrieve (if you have a valid licence), use any
ICDD _POFE _nroduct  andfor create & llser database hased oo wole o

The new Match!
version 2.1.2 provides
minor improvements as
well as several bug
fixes, More. ..

July 26, 2013

In the new
maintenance release
1.11g of Match!
several issues affecting
the user database
manager and some
other bugs have been
fixed. More...

April 23, 2013

A new release of the
COD reference
database (now
containing more than
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DxE& & AKX LNl X AMAATEET| AV » | gn[pw
coboroud | Bty | Forfmda | Nane [ A1 Pty | 1seds fet, | quantis) | Fam | |
& - o diffraction pasks present 1.0000 1.0000 1.0000 = 1.0000 ]
L5 [ New Psove | o inoor | Bhewon | @ Combine |  Basd | Booke | Flou | m
Entry no, | Sample | Formis sum | Hame |
Match! User Database Manager,
I h:mtv [3 Mew | = Open | Fl Save | |ﬁ Imipart | m Export ‘ H Cambine | E-Add ‘ E{ Delete | E| Guit |
-x;z
p w504 Enkry no. | Sample | Formula sum | Mame | ~
99-900-0051 375k Ag7 Ge Se5 [
00 99-900-0052 425k Ag7 Ge 5e5 [
99-900-0053 475k Ag7 Ge 5e5 [
™ ey
R [ usor_database.ntu 59-900-0055 1906674 Ag7 P3 511
o 99-900-0056 1902001 AQSF. 15 P24 565
70 4 s 93-900-0057 1210649 Ag? P 56
! ! 599-900-0058 1612883 4026.05 P4 5e24
700 Deskiop 99-900-0059 1612552 Ag7 P Sed
93-900-0060 1705160 Ag7 Br 55 5
r 6504 Sumnay | 5, 99-900-0061 1705159 Ag7 15550
—IH il Do 99-900-0062 556425 032 Gad 524 il
£ 99-900-0063 303374 AgB Ge S6 1
N f— ‘-! 99-900-0064 1901753 Ag8 Ge Se6
e 99-900-0065 1905549 Ag24 Ged Teld
]| 5004 My Compies 99-900-0086 303699 Ag3z Ged Te2d v
ﬁ 450 1 H 5ummar_p] General] Crystal etructure  Diffraction pattem ] Properties / Bib\iography]
1 My Nelwork.  Flls name: |wium“ - | o
! Places | ETRT— = — T Radiation wavelength [A]: 15405980 A [Cu-Kal) v | # Meaas O Meution B mport 2theta [1] | -~
. Fies of type Matchl user datah =] k. ) 740 | -
1, Max. Ztheta value: o b, e f1es & Expot 7.549 92.1
00 4 50° 1o0° 1507 ————— 8.820 167.7
. 12815 4.9
iy Max. number of peaks: Calculat i H |
=04 Vo b alculate powdsr pattern
100 500 500 14503 57.7
a 14.597 230
04 1000
14643 10.4
150 00 14.848 24
004 15.367 1091
100 ' son ] 15419 6282
S 16,735 nz
2004 | | 15 7RN nr ¥
5 - , : i i , : o I N I R |
20,00 40,00 &0.00 60,00 100,00 120,00 140.00 160,00 180,00 10,00 15.00 2000 2500 30.00 3500 40.00 45.00 50,00 y Accept | * Delete |
Cu-ka {1.541874 A i g
St ) et 1) 7 devalues
&2, Save changes B2, Discard changes |

Burnag i Bubip BnacHoi 6a3n gaHux
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File Yiew Pattern Pegks 3Search Entry Tools Help

DEeEE & AR LA ALXIAMNL & 2 Niaon|gwe
Cnlnr’ Al | Entr | Formula | Mamme IP(peaknns.)I P(I/I0) | 1 scale Fet. | Quank. (%) | Fol | L
% - Expetimental pattern: (cement_L_truncated.raw) 1.0000 1,0000 1.0000 - 10000 | |m
s
[3 | Intensity Ztheta | Intensiy  PwHM ~
@2 1o Experimental pattern: (cement_1_truncated.raw) an 4230 | D.2400
15.78 2075 0.2400 =
P w504 1582 | 2063 | 0.2400
a0 18.03 2238 0.2400 m
22490 1324 | 0.2400
50 2296 1835 | 02400
ﬁ 23m 2054 0.2400
5004 207 | 1595 | 02400
28,68 1186 0.2400 |*_
750 29.08 1377 | 02400
2914 1954 | 0.2400 =
{}| 7ooq 2940 | 10000 | 0.2400 1
29.66 1611 0.2400
650 32.08 264.7 0.2400
3214 3866 | 0.2400
500 3231 2100 | 02400
3258 3260 | 02400
550 1! | 234 | 0.2400
3336 1140 0.2400
2y BE5 | 1468 | 0.2400
el 349 1632 | 0.2400
3410 4474 | 0.2400
400 4.3 204.4 0.2400
34.35 216.1 0.2400
3504 1|3l | 1673 | 02400
2842 1786 | 0.2400
300 40.96 1286 | 0.2400
41.m 1218 0.2400
2504 408 | 1216 | 02400
41.20 166.3 0.2400
200 4314 1291 | 02400
4318 1263 | 02400
1504 4712 1748 0.2400
4715 168.7 0.2400
1a0 727 121 0m
4737 1295 | 0.2400
2 4742 | 1452 | 02400
o 47.43 154.0 0.2400
| | I I I 4755 | 1625 | 02400
T T T T ' T ' ' T T 48,50 1362 0.2400
1o.o0 20,00 30,00 40.00 50.00 60.00 70,00 80,00 90,00 100,00 4554 1738 .40
Cu-kal (1.540595 A) Ztheta o a1 o o N

[Mowyk andopakuinHnx makcumymis, profile fitting
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File “ew Pattern Peaks Search Entry  Tools Help

DEeESE 2 A% he Aoh Lo | LAY

i\ 7 | o <!@ a3

.é Calor [Qual. | Entr | Formula | ame |P(peakpns.)| P(IJI07) | 1 scale fek, | Quant. (%] | ForM | ”~
% - Experimental pattern: {cement_1_truncated.raw) 1.0000 1.0000 1.0000 - 1.0000 | =
E C | 99-900-0099 (a3 sSios (Alice) 0.3628 0.7355 0.4051 LIc aval, | 0.85047
JJ‘n“_LI C | 99-900-0152 (a3 OSSi 0.319 0.6414 0.3634 IjIc aval. | 0.7917
3 C | 99-900-0163 CCad3d {caldte) 0.9831 0.6797 0.9708 IfIc aval, | 0.7854
E C | 99-900-0101  Ca27 5i9 045 (Hatrurite) 0.3192 0.5360 0.2924 IIc aval, | 0.7704
C | 99-900-2013  Pr3 Pd4 Sn6 0.3662 0.4764 0.3021 IjIc aval. | 0.7540
C | 99-900-1833 P453 0.4003 0.3279 0.2755 LIc aval, | 0.7496
C | 99-900-0795  P433 0.4635 03142 02792 LIc aval, | 0.7496 %
Iy [Trtersty Zthets | Intensiy | P | 333000158 ~
@t tLiL Experimental pattern: {cement_L_truncated.raw) Eid4 =
i [1¢Ca305si 670 o
JOIRR-:l T
795
900
911 429.0 | 0.2400 i
850 373
o 956
500 10.08
10.47 [+
750 10.52
10.73 ﬂ
I 1.2 1
12.55
&s0 1284
€00 4 12.90
13.24
50 4 1333
13.42
500 1481
14.82
450 4 14.84
1491
400 15.06
2504 15812
15.22
200 - 15.78 207.5 | 0.2400
15.82 206.3 | 0.2400
250 1 15.95
16.40
200 16.41
1B.EE
150+ 16.84
17.12
100 17.34
<o 17.45
17.54
a | 18.03 2239 | 0.2400
I | | | N 1858
Ao A
11 R . 18.74
10,00 20,00 50,00 60,00 70.00 &0.00 Q0,00 100,00 ::gg:
Cu-Kal {1,540598 &) Ztheta ann (4

Bubip dbas-kaHanaaTise



