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INSTRUKCJA DO CWICZEN

Charakterystyka struktury krysztalu na podstawie pliku CIF (Crystallographic
Information File)

I. Cel ¢wiczenia

Glownym celem ¢wiczenia jest przeprowadzenie peitnej charakterystyki struktury
krystalicznej przyktadowego zwigzku w oparciu o plik CIF przy wykorzystaniu programu
graficznego Mercury.

1. Wstep teoretyczny

Po zakonczonym pomiarze dyfrakcyjnym monokrysztatu i wyznaczeniu struktury
zwigzku, dane krystalograficzne zapisywane sg w pliku tekstowym CIF (Crystallographic
Information File). Format pliku (po raz pierwszy opublikowany w 1991 roku) jest $cisle
okreslony, a jego pelna specyfikacja znajduje si¢ na stronie IUCr.

Przyktadowy plik cif wraz opisem danych w nim zawartych przedstawia Rys.1.

_publ_section_references _atom_type_description
;CrysAlisPro, Oxford Diffraction Ltd., _atom_type_scat_dispersion_real
Version 1.171.33.46 (release 27-@8-2889 CrysAlisl71 .NET)| _atom_type_scat_dispersion_imag
_atom_type_scat_source
Farrugia, L. J. (1997). . , ¢t B.8033 B.eels
J. Appl. Cryst. 3@, 565. Opls prOgI‘amOW 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4°
'H' 'H' @.eapa 2. peaa
Flack. H. D. (1983). Wykorzystanych 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4°
Acta Cryst. A39, 876--881. . . "Co' 'Co' 8.3494 8.9721
dO I'OZWlE}Z&nla 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4°
sheldrick, G. M. (199@a). NTONT B.8861 B8.8833
Acta Cryst. Ade, 467--473. Stl’Ukthy 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
Sheldrick, G. M. (199@b). _symmetry_cell_setting ‘orthorhombic’
SHELXTL/PC Software. _symmetry_space_group_name_H-M 'Pben’
Siemens Analytical X-ray Instruments Inc.,
Madison, Wisconsin, USA. loop_
_symmetry_equiv_pos_as_xyz
Sheldrick, G. M. (1997). "Xy, ¥, 2
SHELXL97. CoxHl/2, -y+1/2, z+1/2°
University of G\"ottingen, Germany ‘w+1/2, -y+l/2, -z
Yex, y, -z+L/2°
Spek, A. L. (1998). ¥, -y, -
Acta Cryst. Ads, C-34, 'x-1/2, y-1/2, -z-1/2'
T-x-1/2, y-1/2, 7'
UNIL IC & KUMA (2088). X, -y, z-1/2°
CrysAlis CCD. Version 1.163.
kKuma Diffraction Instruments GmbH, Wroc\/law, Poland. _cell_length_a 9.8212(3)
“cell length b 28.4523(13) Parametry
UNIL IC & KUMA (288). “cell_length_c 18.8973(5) , o
CrysAlis RED. Version 1.163. _cell _angle_alpha 99,00 komorki
Kuma Diffraction Instruments GmbH, Wroc'/law, Poland. _cell_angle_beta 0@, 80 .
_cell_angle_gamma 98.88 e|ementarn9j
H _cell volume 4645.1(3)
el formula unit r:y
data_co27 _cell measurement_temperature 293(2)
_cell measurement_reflns_used 5996 POdStaWOWG
_audit_creation_method SHELXL-97 _cell _measurement_theta_min 3.6678

cell _measurement_theta_max 28,8998 dane pomlarOWE

_chemical_name_systematic

H

? _exptl crystal description plate R R

H _exptl crystal colour "brown’ Opls m|erzoneg0
_chemical_name_common ? _exptl_crystal_size_max '@.465"
_chemical_melting point ? _exptl_crystal_size_mid '®.388" kl‘ySZtah,l
—Chemical _tormula_molety Sk}ad ZWi Zku l _exptl_crystal_size_min '9.854"

'C52 H28 Co N12, 2(C2 N3)' q T ENpTITTYsta e Ty e ¥
_chemical_formula_sum 1 _exptl_crystal_density_diffrn 1.384
'C52 H32 Co N1’ Jego masa mO|OW8. _exptl crystal density method ‘not measured’
_chemical formula_weight 967.89 _exptl_crystal_F_gee 1938
_exptl_absorpt_coefficient_mu 9.429
loop_ _exptl_absorpt_cerrection_type ‘empirical’

_atom_type_symbol _exptl absorpt_process_details
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Col Co ©.8080 ©.58030(2) @.7500 ©.8313(2) Uani 1 2d 5 . . CR locp K

N7 N ©.1968(3) ©.51884(18) @.788923(12) ©.8350(7) Uani 1 1 d IPO&OZGHIC _geom_bond_atom_site label 1 Dlugos’(ﬂ

N5 N ©.8888 8.56616(13) ©.758@ @.8314(8) Uani 1 2d 5 . . A eom_bond_atom_site_label 2

N1 N 8.6B8R 9.433555133 8.7508 B.BBBQES; Uani 12d 5 . lpOSZCZGgOll’lyC :genm:hnnd:dist;nce B B quzaﬁ

N3 N -2.1831(3) @.48597(11) @.64761(13) @.8366(7) Uani 1 1 d atoméw _geom_bond_site_symmetry_2

C7 C -8.2836(4) ©.45485(18) ©.51153(18) 8.8622(12) Uani 1 1.d .. . _geom_bond_publ_flag

H7 H -8.2347 8.4432 ©.4656 8.075 Uisc 1 1 calc R . . Col N5 1.871(4) . ?

NG N 9.8808 @.66154(14) @.758@ 8.84081(9) Uani 1 2.d 5 . . Col N1 1.916(4) . ?

N2 N @.880@ @.33743(14) @.758@ @.8413(18) Uani 1 2d 5 . . Col N7 2.@8@86(2) 4 556 ¥

€3 € 9.1148(3) ©.5894@(12) ©.71820(14) @.8330(8) Uani 1 1d . . . Col N7 2.@@6(2) . ?

C4 € ©.1844(3) ©.63818(13) ©.71222{16) ©.8371(8) Uani 1 1 d . . . Col N3 2.134{2) . ?

€16 C 8.3782(3) ©.56984(13) ©.67599(16) ©.0444(9) Uani 1 1d . . . Col N3 2.134(2) 4 556 2

Hl6 H @.4866 @.6@13 B.6765 B8.853 Uiso 1 1 calc R . . men

C1 C -2.8773(3) ©.4@8962(12) @.697381(14) @.8329(7) Uani 1 1d . . . Toop_

C15 C @.2349(3) @.55682(13) @.69622(14) @.8341(7) Uani 1 1 d . . . _geom_angle_atom_site_label 1 Miary

—_— _geom_angle_atom_site_label 2

loop _geom_angle_atom_site_label 3 kqt(')w
atom_site_aniso_label _geom_angle

“atom_site_aniso_U_11 Parametry _geom_angle_site symmetry 1

_atom_site_aniso_U 22 anlzotropowe _geom_angle_site_symmetry_3

_atom_site_aniso_U_33 _geom_angle_publ flag

atom site aniso U 23 A N5 Col N1 1B@.@@e(l) . . ?
“atom_site_aniso_U_13 atOIIlOW N5 Col N7 81.48(8) . 4556 7
:atomZSite:aniso:U:12 N1 Col N7 98.52(8) . 4 556 ?
Col ©.8356(3) ©.8300(4) ©.8284(3) ©.000 -0.0084(2) 0.800 N5 Col N7 81.48(8) . . ?
N7 ©.8425(14) @.830(2) ©.8321(12) @.8e18(11) -B.6815(11) 8.8021(13) N1 Col N7 98.52(8) . . ?
NS ©.8349(18) ©.834(3) .8253(15) 0.008 -0.8022(14) @.8008 N7 Col N7 162.96(16) 4 556 . ?
N1 ©.8366(18) ©.828(2) ©.0280(16) ©.000 -0.0019(14) ©.000 N5 Col N3 101.89(8) . . ?
N3 ©.8385(14) @.836(2) ©.8352(13) ©.80@8(13) -9.@838(18) 0.8028(13) N1 Col N3 78.91(8) . . ?
C7 8.874(3) ©.876(4) 0.0367(18) -8.804(2) -8.8137(16) -8.801(2) N7 Col N3 98.98(3) 4556 . ?
N6 ©.844(2) ©.832(3) ©.8443(19) ©.000 ©.8019(16) ©.000 Toop
N2 ©.848(2) ©.835(3) ©.0488(19) ©.900 -0.8009(17) ©.860 _geom_hbond_atom_site_label D
C3 @.8371(16) ©.835(2) 0.8268(13) 0.0683(14) -0.8813(11) -B.8821(15) “geom_hbond_atom_site label H
C4 0.0401(16) ©.832(2) 0.8398(15) ©.8607(15) -0.8843(13) -B.8837(16) “geon_hbond_atom_site_label A
C16 ©.8449(18) ©.846(3) B.84208(17) ©.8833(16) ©.8823(14) -8.8841(17) “geom_hbond_distance_DH . i ,
C1 @.8362(15) ©.829(2) ©.8335(14) -8.8848(14) -0.8042(12) B.8887(15) “geom_hbond_distance_HA OplS wigzan

C15 ©.8398(16) ©.835(2) ©.8285(13) ©.8826(14) -0.8002(12) B.8884(15) geom_hbond_distance DA

_geom_hbond_angle DHA WodorOWyCh
_geom_special details _geom_hbond_site_symmetry A
C16 _H16 N3 __@.93 2.53 2.996(5) 111.5 .

3
All esds (except the esd in the dihedral angle between two l.s. planes)

are estimated using the full covariance matrix. The cell esds are taken _diffrn_measured_fraction_theta_max 9.997
into account individually in the estimation of esds in distances, angles _diffrn_reflns_theta_full 25.85
and torsion angles; correlations between esds in cell parameters are only _diffrn_measured_fraction_theta_full @.997
used when they are defined by crystal symmetry. An approximate (isotropic) _refine_diff density max 8.528
treatment of cell esds is used for estimating esds invelving l.s. planes. _refine_diff_density min -8.386
; _refine_diff_density_rms 2.854

Rys.1. Plik CIF struktury badanego zwigzku.

Plik CIF mozna otworzy¢ poprzez rézne programy wykorzystywane do wizualizacji
czasteczek. Jednym z najbardziej popularnych porogramow graficznych stuzacych do
wizualizacji i1 analizy struktur krystalicznych jest program Mercury, ktory jest dostepny na
stronie http://www.ccdc.cam.ac.uk/mercury/.

I11. Przebieg ¢wiczenia
1. Aby zwizualizowac¢ struktur¢ danej czasteczki, po otwarciu programu Mercury, w pasku
zadan File/Open (Rys 1.) nalezy wybra¢ odpowiedni plik CIF.

au48 (P21/n) - Mercury - a
File | Edit Selection Disphy Calculste CSD-Community CSD-System CSD-Materials CSD-Discovery CSD Python APl Help
Open. 0 ~ | cear Measurements [y |[£O [ @] (7 Show Labelsfor |llatoms with Atom Label
(Lenllis Element v Manage Styles. Work v | - Atom selections: -
e Ctrl+§ ] a b oca® b® & |ix xt y yb z z+ | x00 x490 yO0 y490 290 2490 & - 4 P zom zoom+
POV-Ray Image. Structure Navigator 8 x
Print in 3D.
ause Find
E Gkl Crystal Structures Spacegroup
Databases
& Structures
4 Aud8.cif
audé P21/n
Refcode Lists
ConQuest Hits
Mercury Files
Display Options & x
Display Options
<< >
L Packng [ Short Conta... < (sum of vdW radii - 0.25A) Contacs... show hycrogens - [] Depth cue Tree View
] AsymmetricUnit |["] H-Bond User defined em [ Show cell axes  [] Z-Clipping
[ Auto centre: [] Label atoms Stereo [ 8§ muitiple Structures
Powder.
Reset 44 structures.

Press the left mouse button and move the mouse to rotate the structure

Rys.1. Okno dialogowe programu Mercury.
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2. W programie Mercury mozna odczyta¢ wszystkie dane krystalograficzne jakie znajduja
sic w pliku CIF. W tym celu nalezy otworzy¢ zaktadke Display/More Information
(Rys.2). W tym miejscu mozna znalez¢ informacje na temat parametréw komorki
elementarnej, wspotrzednych krystalograficznych poszczegdlnych atomoéw, wartosci
dhugosci wigzan, katdow walencyjnych oraz torsyjnych, a takze oddziatywan miedzy
atomami.

? au4s (P21/n) - Mercury - a
File Edit Selection | Display | Calculate CSD-Community CSD-System CSD-Materials  CSD-Discovery CSDPython AP Help
Picking Made: | Pick Atoms v | Measwrements || €| i (] show Labels for Al atoms with | Atom Label
style: | Elipsoid - 4 Manage Styles... |Work ~ | Atom selections: -
[1| animate... | :Defi ' b* ¢ | x- x+ y y+ z- z+ xS0 X490 y90 y+80 290 2480 & > L T zoom- zoom+
X Structure Navigator & X

e
More Information L Structure Information...
R Chernical Diagram.

=an Find
) Q@ auds - "
% egroup
Voids... e
5t sz e oG] Current structure: |auds -
Display Options... i””‘: \::t[;t ) e
Manage Styles.. azzsl 4 = Identifier au4s 2 n
Centroids List... . -
View along » : Literature Reference  {Unknown (0)
e
Symmetry Operators List... - Diagram Formula Coa Hig AU CIN42(Fs P),C2 Hs N
v | Splash screen
e , Distances List. T Compound Name
—— Angles List... Bonds Synanym
i Contacts
Torsions List... ontac Space Group P 21/n
Al Angles List... EE T
ngles by a7.9118(2) b 29.50900(10) ¢
P Planes Cell Lengths 13.0714(3)
e ———— Symmetry
Cell Angles @ 90 B 95.179(3) y 90
Distances & B ( ) Y
Argies Cell Volume 3039.31
T . .4z
DeplayOptons e e e z4zn0
Display Al Argles R-Factor (%) 5.07 v S
D Packing All Torsions
[ Short Conta... < (sum of vdW radii - 0.254) Contadts..
[ AsymmetricUnit |[] H-Bond User defined More Info +
] Auto centre . -
Powder.
Reset §4 structures.

Press the left mouse butten and move the mouse to rotate the structure

Rys.2. Okno dialogowe programu Mercury.

3. Symbole graficzne atomow analizowanej czasteczki mozna zmienia¢ na rézne sposoby.
Stuzy temu zaktadka Display/Styles. Mozna tu znalez¢ takie sposoby prezentacji
atomow jak: kreski (Wireframe) , cylindry (Stick), kulki i patyki (Ball and stick), sfery
van der Waalsa (Spacefill) oraz elipsoidy drgan (Ellipsoid). Dodatkowo mozna

wprowadzi¢ numeracje¢ wszystkich, badz wybranych atoméw poprzez zakladke
Display/Labels

% au48 (P21/n) - Mercury -
File Edit Selectiyfh | Display | Calculate CSDNemmuni ity CSD-System CSD-Materials CSD-Discover y CSDPython APl Help
Piding Mode: |Pick Agms Styles Wireframe [ Show Labels for Al atoms with Atom Label
style: | Elipsoid Labels Stick = | Atom selections: -
© »
[ Animate... | :Def olours EalleralEtc z- z+  xO0 X490 y90 y+80 280 z+%0 4 = & T zoom- zoom+
Show/Hide v Spacefill
“ Structure Navigator # x
More Information ¥ ERE [~
aus Find
Stick settings.. 7y -_
Symmetry Elements... Bl ol Stich it & Crystal Structures Spacegroup
all and Stick seifings..
S8 Voids... g 3, b Databases
Spacefill settings. p 4 Structures
g s Ellipsoid settings. ) 4 Audb.cif
Manage Styles... ra— ? o audg P2i/n
"Qﬁ"" " Refcode Lists
View along » U, \ . ConQuest Hits
Dial box... Bonds... g b Mercury Files
Splash screen Contacts.. : '
Toolbars " [«] Display Bonel Types /%/Q ) L
" N
Display Aromatic Rings /;ﬁ.\
M = el
¥ 488
- 7 1
Display Options & x
Display Options _—
<< >
L] Pecking (1 Short Conte... < (sum of vdW radii - 0.25A) EoEEs Bl (Msthes [ e view
[[] Asymmetric unit {[] H-Bond User defined More 1o [] show cell axes  [] 2-Clipping
ore Info. =
[ Auto centre [[] Label atoms Sterea [ &4 Multiple Structures
Powder...
Reset &4 structures...

Press the left mouse button and move the mouse to rotate the structure

Rys. 3. Okno dialogowe programu Mercury.
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4. Kolejng istotna funkcjg programu jest analiza upakowania czasteczek w Ssieci
krystalicznej. W tym celu nalezy zastosowac opcje Calculate/Packing, ktora generuje
upakowanie czgsteczek w zakresie jednej komorki elementarnej. Sie¢ krystaliczng
mozna dowolnie rozszerza¢ w wybranym kierunku krystalograficznym.

L) au48 (P21/n) - Mercurv - a
. L Py

File FEdit Selection Display | Calculate | CSD-Community CSD-System CSD-Materials CSD-Discovery CSD Python AP F 8 Packing and Slicing b

Picking Mode: Pick Atoms Cen ments @ £ @ | [ showLabels for Al ztoms with T B

Style: [Capped Sticks_+ Colour: [byy?”  Planes.. Bge Styles... |Wark + | Atom selections: -

Show cell axes
Label cel axes
Pack o

) ... that Fit
1| Animate Defau\twew:‘ Packing/Slicing... = x- x+ y- y+ zooz+ G0 x+90 y80 y+90 zo0 A

... in molecules whose Centroids fit
Contacts...

0,05 ... in molecules where Any atom fits g x
Molecolar hell...

o: [ 00 O .. in molecules where All atoms fit Find
&% Graph Sets... Pl
= = Spacegroup
;| 003 (102 !
Powder Pattern.. €
222
&8 Structure Overlay...
&4 Molecule Overlay... Bt T P21/n
Siidng
[] Show slice:
Selectplane: | mm(0-20) BFDH relative area: 0. 168 /] Show plane
New... Edit... Delete /| Show bounds
Depth: B
Area: B
Displacement:: 0,00 <
Reset
Deplay Optons
Display
<< »>
Packing [ Short Conta... < (sum of vdW radii - 0.254) Contacts... Sinapioes Meshm =
Asymmetric Unit |[] H-Bond User defined PP Show cell axes ] ZClipping
[[] Auto centre [ Label atoms Stereo [ §¢ Multiple Structures
Ponder...
Reset

64 structures...

Press the left mouse button and move the mouse to rotate the structure

Rys. 4. Okno dialogowe programu Mercury.

5. Analizujac upakowanie czasteczek w sieci krystalicznej czesto wykorzystuje sie
réwniez opcje Calculate/Centroids (Rys. 5), ktora pozwala zdefiniowaé $rodek
geometryczny wybranej grupy atomow. W ten sposdob mozna w tatwy sposob

zindetyfikowa¢ obecne w strukturze oddziatywania typu meeen oraz neeeX (X =0, S, N
itp.).

5] au48 (P21/n) - Mercury - a
File Edit Selection Disgfay | Calculate | CSD-CommMunity CSD-System  CSD-Materials  CSD-Discovery  CSD Python APl Help
Picking Modie: [Pick Atoms \ﬂy prens [ ] 0 [@3] {0 showLabels for Al ztoms with  Atom Label

=

Style: | Capped Sticks + Colour: | by Bge Styles... |Work ~ | Atom selections: -

]| Animate... || Default view: Packing/Slicing... = | x- x+ y- y+ z- z+  x-90 x490 y-90 y+80 290 2480 < - | T zoom- zoom+
g 9
Contacts... Structure Navigator B x
Molecular Shell... - =
au in
4§ Graph Sets...
- Crystal Structures Spacegroup
- 2 iy
Powder Pattern... k) Centroids : \\/ Databases
4 Structures
§§  Structure Overlay.. Pick an object from the list below, or in the graphics 4 Auds.cif
9 Molecule Overlay.. 3 7 ) window, or right-ciick on a list item uws  mn |
; — % Centroid Proper... ? Refcode Lists
ConQuest Hits
Create centroid:

Mercury Files
Pick atom to select:

(®) Picked atom

() Picked molecule
) Ring
Or select:

Nl ' ;e Al
A ¥
,\a p -_____._.-—-" New Centroid... Edit... D | [Nomhydrogen
a

Close Hydrogen
Display Options Show & x
Display Label | centroid:
<< 2>
- Transparent
Eaddn [ Short Conta... < (sum of vdW radii - 0.254) Contacts... M manse Tree View
Asymmetric Unit  ([] H-Bond User defined More Info ~ Colour: | W
[ Auto centre [ §§ Multiple Structures
Powder... OK Cancel
Reset

&8 structures...

Press the left mouse button and move the mouse to retate the structure

Rys. 5. Okno dialogowe programu Mercury.
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6. Charakteryzujac sie¢ krystaliczng zwigzku niezwykle wazne jest okreslenie miedzy i
wewnatrzczasteczkowych wigzan wodorowych. Umozliwia to opcja
Calculate/Contacts. Parametry wygenerowanych oddzialywan moga by¢ standardowe,
badz zdefiniowane przez uzytkownika (Calculate/Contacts/Edit). Otrzymang w ten
sposob sie¢ krystaliczng roéwniez mozna rozszerza¢ o oddzialywujace ze sobg
czasteczki. W tym celu nalezy uzy¢ opcji Picking Mode/Expand Cotacts (Rys. 6).

X au48 (P21/n) - Mercury -a
File Edit Selection Display Calculate CSD-Community CSD-System CSD-Materials CSD-Discovery CSD Python APl Help
Picking Mode: |Expand Contacts + | Clear Measurements @ £0| | [ Show Labels for 41l atoms with Atom Label
Style: | Capped Sticks = (Colour: | by Element. ~ | Manage Styles... |Work ~ | - Atom selections: -
2
[ Animate... Default view: b v a b c a* b* c* X- X+ y- y+ z- z+ x-90 x+90 y-90 y+90 z¢ ‘ﬁ Contacts
% | FindContacts | Buid Netwark Structure Navigator B x
au4s Find
[efract name  Details \
[] Shert Conta... < (sum of vdW radii - 0.25... Crystal Structures Spacegroup
H-Bond User defined Databases
- 4 Structures
= 5 Aud.cif
Meastre ' . \/ add auds P21/n
. Clear Measurements ) = Refcode Lists
c Packing 4 e ConQuest Hits
copy Mercury Files
Selection 5
Styles 5 Delete
Colours [ P
Labels v LS ==
y Show/Hide v -y~ P ——
3 Contacts v
y -
icking Mode 4 Pick Atoms 5
y View » —‘g_
Lasso Atoms P
Rotation Centre b Expand Contacts =
- R Toggle Labels ~b
Move Labels L
cldrop
<< >>
Display Options Measure Angles
Measure Torsions T=iEn
Reveal Symmetry-Generated Malecules [ 8 e sruchres

&% structures...

Click on a red centact to see the whole melecule

Rys. 6. Okno dialogowe programu Mercury.

7. Program Mercury umozliwia zapisanie pracy w dowolnej chwlii poprzez kliknigciie
zaktadki File/Save as (Rys. 7). Rozszerzenie .mryx pozwala powréci¢ do dalszej pracy
nad projektem, natomiast rysunek struktury widocznej na ekranie generuje si¢ poprzez
zapisanie projektu w dowolnym formacie stosowanym do zapisu zdje¢ (.tiff, .jpg, .bomp,
.png itp.)

@ au48 (P21/n} - Mercury - a
File | Edit Selection Display Calculste CSD-Community CSD-System CSD-Materisls  CSD-Discovery CSD Python APl Help

Open.. Ctrl+0 ~ | Clear Measurements @ £ T | O showLabels for a1 atoms with Atom Label

Recent Files g — v | Manage Styles... |work ~ | Atom selections: -

Save As... Ctrl+§ v a b c a® b* c® ox x+ y y+ z- z+ x90 x+80 y90 y+90 290 2490 & - | T zoom- zoom+
POV-Ray Image... P
Print in 30...

e % f Structure Navigator 8 X

au4d Find

Bt culvQ Crystal Structures Spacegroup

Databases
4 Structures
4 Audl.cf
auds p21/n
Refcode Lists
ConQuest Hits
Mercury Files

<< >>

Tree View

[ §§ Multiple Structures
§4§ structures...

Click on a red contact to see the whole molecule

Rys. 7. Okno dialogowe programu Mercury.
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IV.Opracowanie wynikow
Na podstawie ¢wiczen student zobowigzany jest do przygotowania sprawozdania, w ktérym
nalezy zamiescic:

1. Uzupehiong ponizsza Tabele:

Tabela 1. Dane krystalograficzne i szczegoély rozwigzania struktury krystalograficznej dla
zwigzku .......

Zwigzek

Wzér empiryczny

Masa molowa

Uktad krystalograficzny
Grupa przestrzenna

State sieciowe [A, °]

Objetosé [A 3]

4

Gesto$¢ (obliczona) [Mg/m’]
Wspotczynnik absorpcji [mm™]

F(000)

Wymiary krysztatu [mm]

Temperatura [K]

Dhugosé fali [A]

Zakres katow dla zmierzonych refleksow [°]
Zakres wskaznikow Millera

1 >2,0 sigma(l)

Zebrane refleksy

Refleksy niezalezne

Kompletno$¢ do 26=25,05° [%]

Dane / parametry uscislane / parametry
Dobro¢ dopasowania oparta na F?
Koncowe wskazniki R [1>26(1)]
Wskazniki R (dla wszystkich indekséw)

Resztowe piki na roznicowej mapie gestosci elektronowej [eA ]

2. Schematyczny rysunek struktury zwigzku wraz z numeracjg atomow.
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3. Rysunek rozmieszczenia czgsteczek w sieci krystalicznej wraz zaznaczonymi

wigzaniami wodorowymi oraz migdzyczasteczkowymi odziatywaniami typu meeen oraz
Tc...X-
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