Percent Crystallinity LD
EVA

B Example scan file is from the Topas tutorial folder:
e C: \Topas4\TutoriaNDOC\m2a.raw

1 Bruker confidential 5/6/2010 Bruker AXS



Step 1
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For Help, press F1
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Select the Background
button.

Activate the preview
ghost.

Set the Curvature
value to O.

This background
represents Air scatter,
incoherent scatter,
etc. and is not a part
of the amorphous
scatter.

Click the “Replace”
button to remove it.
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Step 2

B EVA - [Doct ]
@F\\e Edit View ‘window Help
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What remains is
scatter from crystalline
and amorphous
contributions only.

With the background
tool button selected,
click the preview ghost
again.
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Step 3

ZBIEVA - [Doc1 *] )X
BF“E Edt Wiew Window Help je =g 5

0|8| | @[] 7| 2 -] 2l m(EIm| wfd Bl B ] ][] A .
M‘LM IMU = = : Mm W PallErnJ Peak I Area J Label \ LEvel . AdJUSt the Curvature

e T I S mapliecsisdizd| L yalue with the slider
until suggested
N , jl , - A

background appears
to account for all of

2 Blely db « -

r the diffuse scatter
without cutting into
the crystalline peaks.
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,ni Threshold Append

checkbox to achieve a
good background
model.

e \ B When done, click the

fi Mg h Append button and
L LWL choose “Yes” to
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il f
A4 3 .
‘B oot removing a -
[ 2-Theta : 32,343, d: 2,76572 ] - [ Courks : 2200, V% ! 86,83 ] baC kg rou nd agal n.
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Step 4

B EVA - [Doc1 %]
BF“E Edt Wiew Window Help
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[ 2-Theta : 35,899, d ; 2,48953 ] - [ Counks : 2154, Y% : 85.07]
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This will add a range
to the display that
represents the
crystalline only
contribution to the
scatter.
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Step 5

B EVA - [Doc1 %]
BF“E Edt Wiew Window Help
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Curent W
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Scan: I 18P100 (m2a RAW)
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[ 2-Theta : 34,209, d ; 2,61900 - [ Counks : 2420, Y% : 95.57]
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Now select the “Area”
button.

Click the 3 buttons,
“MultiScans”, “Drop
on Scan” and
“Create”.

With the cursor, click
on the left-most
portion of the scans
and drag to the right-
most portion and
release. This will
create an area region
for both scans.
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Step 6

Toobox &
|

San | Pattern | Feak. | Area Label | Level u In the TOOIBOX WindOW1 SCfO” to
= 4 XE [ =imim mA / the right until you see the column
"!" readth | arawity C, | d {Gravity . | Faw Area Mel tltled Ra‘W Area -

: 35° 26,692 ¢ 333710 3105.7 Cps x deg. | 26
4 17 = 33,063 ° 2.70712 1348,9 Cps x deg, | 85¢ .

e B These values represent integrated
v intensities of the amorphous +
crystalline contribution and the
o crystalline-only contribution,
% respectively.
5}
Q -
B Percent crystallinity can be
P . calculated from this ratio:
[ Gray All Except Current  Items Selected: MNone :f] A
Oocrys = 1348.9 / 3105.7
- = 43.4 %

#-Coordinates -Coordinates Press and _ : Y

Left Right Left Right Select an Area

522 \54.8 420484 [18.369 | Ina'Window

Multi-5 cars | Drrap an Scan | Create
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Percent Crystallinity LD
TOPAS

B Example scan file is from the Topas tutorial folder:
e C: \Topas4\TutoriaNDOC\m2a.raw
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Step 1

& TOPAS - [m2a.raw] WEE
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x = 26.84433 y = 2643.767 d=3.518473
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Step 2

[ TOPAS - [m2a. raw]
Fle  Wiew Ft Window  Help
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2
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Hit F3 and select the
SPV peak type.

Insert a peak at the
approximate center
position of the
diffuse amorphous
scatter.
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Step 3

& TOPAS - [m2a.raw] WEE
Fle ‘ew Ft Launch Tods  Window  Help E ﬁ % E Dﬂ %= WETx .

TETEOS / AV E T E T T a Startar_eflnement
T 5 G by pressing the F6
\
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{1 Emission Profile ‘Use ‘Va\ue ‘Code ‘Error ‘M\n ‘Max | b

{1 Backgiound Chebychey v @ u tto n -
1 Instrument Order 1 1)

{1 Conections 13 Bkg [w 165241 Refne 0
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#_). Pesks Phase

B The S|mulat|0n.
per—r should approximate

159.7338 0

1
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Paste INP to Node/Selections Scatte ri n g 0 n Iy -

2500 22.09994
24004
22004
20004
1,800
1,600+
14004
1,200
1,000

8004

6004

400

2004

X = 27.12554 y=2751.07 d=3.284706
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Step 4

[ TOPAS - [mZa.raw] E]@@

Fle ‘iew Ft Leunch Toos Window Help EEREN% - 8 x [ | Rename thIS peakS
OCE AR s WAV R LT Wl A - phase “Amorphous”
1 (3 Global [Values | Codes | (Enors | [bin | [Mas | [Lvol1e (o) | [ Ll P o) | 0 | [ Addiiond Convelutons | [ Rpt/Ten . -

e ) ] i) i (o) et T or something similar.

=W m2araw
[ Emission Prafile: ‘Typa ‘Uss ‘Pnsihnn ‘Area ‘Cry size L (r{Cry size G (r{StrainL ‘Strain ] ‘

{1 Background uSFV v 2215829 2643201 2000 200.0 0.1
2 Instrument
{1 Conections
1 Miscellaneous

[ Peaks SPY

Hide peak sticks
Save Phase

Save Peaks as DI file
Change to d_Is phase
Cieate Indexing Riange
Create Pawley range

26004 22.15829

24004

=3

53

2,200
2,000
1,300
1,500
1,400
1,200
1,000

8004

T
B 8 10 12 14 18 18 it} 22 24 il i} 30 32 34 36 38 40 42 44 48 48 S0 a2 4
%= 27.16069 y = 2694794 d=3.280535
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Step 5

[ TOPAS - [m2a. raw] E}@@

Fle View Ft Lanch Took Window Help FAEBREDN* - # x
TREEUS / W B Do a5 & Al AU pEELE
ﬂ’rﬂa'c'ba‘ [Vakies | [ Codes | (Evors | (in | e | [Lek o) | (LM oo | (20 | [ Akl Convclions | [ Rt/ Test | phase by SeIeCtlng
-

W m2araw
& nr the range and then
3 Instrument

3 Corecons choosing “Add peaks

1 Miscellaneous

iy gy phase” in the window
1 Peaks 5PV
below.

Hide peak sticks A . Name it “Crystalline”

Save Phase

St sk o D or something similar.

Change to d_|s phase
Create Indexing Range
Create Pawley range

2600 22.15829

2,400

1<

22004
2,004
1,500
1,500
1,400
1,200
1,000

004

E00

400y

2004

x = 29.26973 v = 2568,174 d = 5.046776
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Step 6

[ TOPAS - [mZa.raw] E]@@
Fle Wiew Ft  Launch Tooks  Window  Help E ﬁ % E Dﬂ & =-TEX . Insert peaks for aII
DO AR ES A NAVRE LT ELD A 4w major crystalline
A& 3 Eobdl (Man | [Lvole (o) ] [ Lv-PHH fom) | (20 | [ Addiionl Convalutons | [ RptTes P

e ) ] i) i () e e peak positions.

=W m2araw

[ Emission Prafile: Type ‘Uss ‘Pnsihnn ‘Area ‘Cry size L (r{Cry size G (r{StrainL ‘Strain ] ‘ A
{1 Background I_PV v 13.87298 137824 2000 200.0 0.1 0.1
3 Instrument Z_PV [V 15.33195 51.44659 2000 200.0 0.1 0.1
LJ;?"ECHUDM 3w W 17473 zias 200 2000 0l 0.1
[ Miscslaneous 4 e W 18.2:292 586 00 2000 01 0.1 2
’J-Amagphiussw B W 19.83278 1428939 2000 2000 01 04 u It IS recommended
+JLLC]W;|;; o | W ozezr M3 o200 2000 04 0.1 .
7 o ozsanzi zaesa 200 200 04 0.1 to use FP peakS |f
E_PV v 3472371 6163662 2000 200.0 0.1 0.1
L [V 3521334 49.0324 2000 2000 0.1 0.1 you knOW the
IEI_PV [V 3774103 378 2000 200.0 0.1 0.1 .
1 e V 38.02618 363802 2000 2000 0.1 0.1 experlmental
Hids pes stcks e M 403127 7304332 2000 2000 0. 0.1 L.
Save Phase 13w W oes7id e 2000 2000 04 0. conditions.
éEVBPEIBKZEISDLFNB G4y W o4azesd w7 2o 2000 0d 0.1 | )
Cove e gl OO CETRIEEC0 G ol W 1 Otherwise, pick an
Create Pasley tange 6 v [ o4nEaTi4 421377 200 2000 04 0.1 ’
— T e Y 5 analytical peak
2600 13.8/7298 24.66627 34.7237 47.25263
- 15.3819p D3.40621 35.21334 49.88734 shape such as PV.
o] 17.14793 37.74103 50.66804
o] 18.28242 38.02618 53.1¢
o] 19.83278 40.3147‘ [ | Start another
42.57104 .
43.20434 refinement by
1,400 -
| ressing F6.
1,200 p g
1,000
i g -
500
N \f
4007 \ X"Wy ))\
20| |1 L s i \w.\“w-’"‘"ww“ww ol
[ é ’I‘U 1'2 1'4 1 ‘E ’I‘E ZIU 2'2 2'4 ZIE 2'3 3‘U 3‘2 3‘4 3'5 38 4‘U 4‘2 4‘4 4‘5 4;3 SIU 5'2 5'4

x=943.15423 y = 2751069 d=2.094606
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Step 7

[ TOPAS - [m2a. raw]

File  View Fit  Launch Tools

Window  Help

DA e/ NAVRIL DT HL

v T

L =IX

BEEBREN % -8 x

2 -] Global
=W m2aiaw

(Lo ) | Lol FuHM ) | [ o0 | [Additional Convolutions | (Fipt/Test |

(4 Emission Prafile Type ‘Use‘Pos\tion |Area |Cry sizeL(r{Cry sizeG(riStramL |Stra\nG | )
{23 Background 1 e V138505 379423 2000 2000 01 01
[ Instument 2 | ¥ 1536272 2462846 2000 2000 01 0.1
{3 Correctiors 3 ey [V 1711963 8907464  200.0 200.0 0.1 0.1
[ Miscellanzous o [V 18.24884 |0.7217546 200.0 200.0 0.1 0.1
= A Amophovs 5 ey W 1079969 4006476 2000 0.0 0.1 1
1 Peaks 5PV =
6 |pv IV 266006 8895087 2000 2000 O 0.1
#- . Crystalline 1
7y WV 2631009 4363553 2000 2000 0. 01
L IV 3469619 766E09 2000 2000 O 01
e I 3518989 5195353 2000 2000 01 01
o v 3767462 7081782 2000 2000 01 01
11 P IV 3E02026 27Si66 2000 2000 01 01
Hide peak sticks e 3 [V 4027262 1891171 200.0 200.0 0.1 0.1
Save Phase 13 ey V42568 4613701 2000 20 0 01
Save Pesks as DIF s 14 |py ¥ 4319085 BE6%E64 2000 0.0 01 1
Change to d_|s phase = |
p —15 Jpv IV 4722637 3880144 2000 2000 O 0.1
reate Indexing Range —
af W loww s o an bi 2
2600 13.8605 24.66006 4.6961¢ 47.22637
200 15.36272 £8.31009 35.18989 49.65207
. 17./11963 3767462 50.63831
- 18.24884 38.02026 53.10
' 19.79969 40.27482
1,400
42.53468
1600
43.19852
1,400
1,200 /
1,000 /
3004
600 P
4004
WV \M \4/
2004 Jr\
i J i I e ik S NIl
g 8 10 12 14 16 18 20 2 24 6 i 0 n 34 3 » 0 42 44 45 48 50 52 54
x=9,126407 v = 2448524 d =3,68001
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Both the crystalline
and amorphous
phase scattering
should now be
mostly simulated.

Add in additional
crystalline peaks if
necessary, to
account for weaker
crystalline peaks (for
example)

Refine again with F6

Bruker AXS



B%R
Step 8

[ TOPAS - [mZa.raw] E]@@

Fle View Fit  Launch Tools  Window Help E ﬁ % E Dﬂ % =8 X - Highlight the
ﬁDﬁhlf@ e/ J% ANV Lok L v b b Miscellaneous item in
+ oo ‘M\scellaneaus Dearee of crystalinity @Z A S -
il G - i _1 the list and click the
ey e “Percent Crystallinity”
Q Canections | amorphous area £547,21016
(23 Miscellanaous __-‘Degree of crystalinity (%) 339308449 b u tto n -
=-_). Amorphous
i Peaks SPY
= ;!yslpallir;:a "
1 Peaks ases
o oY o B Choose the peaks
Paste NP to Node/Selections Z‘Crystal\me = ‘5362.42187 phase(s) that
represent the
' Amorphous
pyhas 13.85088 2488042 34.69364 ibuti
22, 15.42220 0457971 351921 contribution.
2310] 7.03488 24.69657 3?.20606\
] 17 14435 13.054 37.66435 NG
2o+ 18.2421 )8.24348 38.0196 N B Click the “Calculate
0] 19.70436 D8.41265 1026843 | | N\ D f
e 30.12029 458075 TN\ Sl (8] _
] 4320415 N crystallinity” link.
120 44.03496 \
45.40594
e g A \
3004 . J
o Ao J 49 84332 W Here degree of
50.63208 crystallinity is about
0] LT T 53.05
4003 ' 34%.
) u YU .. .
v |S N e — | S S v 8 NDZ N AN 1 [NV
[ & 10 12 14 18 18 20 2 24 b il 30 32 34 36 38 40 42 44 48 43 50 a2 54

¥ = 3169512 y=2772,18 d=2.520769
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Comments

B A weakness of the EVA method is that it requires a user to pick the
background representing the amorphous scatter and therefore
introduces some subjectivity to the calculation.

B The TOPAS method fits the amorphous scattering and the crystalline
scattering simultaneously so if a similar fitting process is followed, the
value for percent crystallinity should be more repeatable for different
users.

B Percent crystallinity values for EVA and TOPAS may differ from one
another due to differences in the way the background and amorphous
scattering are determined. Therefore it is recommended to use one
method or the other unless it can be clearly demonstrated that both
techniques result in the same values.
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