Moderne Methoden der
Strukturbestimmung

Modern Methods of Structure Determination

Dr. GUinther Thiele



What you will [earn..

e Overview of available methods at FU Berlin

* Detailed knowledge on the most important methods

* Measurement — Data Analysis — Refinement of Single Crystal
Structures

* Measurement — Data Analysis — Evaluation of Powder Patterns




When and what and where?

Lectures

Hands-0On
Sessions

EXam

Tuesdays, 2:15 pm — 4pm, Wednesdays, 2:15 pm —4 pm
Either HS B or A (check which one on homepage)

29.10-22.11 Groups of three, each group one evening (5:15 pm)
Online signup (link: homepage AG Thiele)
@basement Fabeckstr.,, meet in front of the elevator

13.11-04.12 Instead of the Lecture: Refinement (Bring Laptop!)

17.02-21.02 Online signup
Groups of three, 45 minutes per group
5 Min Presentation of the Refinement
10 Min Discussion of suitable methods



Time Schedule
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Lectures: Tuesdays, 1pm — 5pm

15.10.2019 Introduction 16.10.2019 Introduction

22.10.2019 Diffraction Theory l%m %%.@% N7 2 tion Theory
A0 ) oz 4

29.10.2019 Diffraction Theory 30 10.2019 Diffraction Theory

05.11.2019 Diffraction Theory

Hands On
Hands On
Hands On
Powder Hands On

19.11.2019Hands On
2$.11.2019Hands On
0§.12.2019Hands On
19.12.2019 Powder

20.11.2019
27.11.2019
04.12.2019
11.12.2019

17.12.2019SS NMR Steinhauer 18.12.2019 SS NMR Steinhauer
07.01.2020SS NMR Steinhauer 08.01.2020 SS NMR Steinhauer
14.01.2020Vibrations Beckers 15.01.2020 Vibrations Tsegaw
21.01.2020Publication 22.01.2020 EPR Risse
28.01.2020SQUID Malischewski 29.01.2020 Mass Spectrometry Springer
04.02.2020 Mass Spectrometry Springer 05.02.2020 Practices

11.02.2020Practices 12.02.2020 Q&A



Single Crystal Structure Determination

1) Synthesis of Compounds
2) Crystallization

3) Sample Preparation

@basement
4) Sample Measurement First evening 5:45 pm

Second evening 5:4% prm

5) Data Integration
6) Structure Refinement

7) Structure Analysis, Presentation

8) Structure Publication



How to crystallize?

* Solvent evaporation
* Solvent diffusion

» Temperature gradient %h@ @@W@? %h@

* Concentration gradient

Ideal Crystal Size for the
IPDS 2T: 1 mm each side




Information & Slides & Online SignUp

Stariseite  Mitarbeiter/innen  Standorte  Sitemap Impressum Datenschutz

Homepage FU Berlin > BCP > Chemle > AG Thiele > Lehre > Strukturkurs

Freie Universitit |
DE v Direkizugang v Q

Fachbereich Biologie, Chemie, Pharmazie | Chemie/Biochemie /' Chemie

NACHWUCHSGRUPPE THIELE

[ ]
YO l I r I O- D O- | I S | DR. GUNTHER THIELE NEWS TEAM FORSCHUNG LEHRE PUBLIKATIONEN FORSCHUNGSPRAKTIKA SEMINARE

tartseite » Chemie/Biochemie » Chemie » Forschung » Anorganische Chemie » Nach sgruppe Thiele » Lehre » Modeme Methoden der Strukturaufkiarung WS19/20

1) CrySta ||i2e Someth | ng Moderne Methoden der Strukturaufklarung WS19/20 NEWS

. Neue Bachelorarbeit zu Oxomerkurat tartet
Moderne Methoden der Strukturbestimmung // Modern Methods of Structu- cue Bachelorrhet 76 Exomerkuraten gestarte

2) Setup your laptop Moderne Method S ———
3 ) Fi n d yo u r gro u p (th ree peo p Ie) Lectures: Neues -Fo:r"sct\fjng.sp:akti-k-u.nj zum Elektrospinning gestartet

Tuesdays, 2:15 pm - 4 pm (Start: 15.10.2019) 6.09.2019
4) S Ig n U p O n I I n e fo r D Iffra Ct I 0 n tl m e Wednesdays, 2.15 pm - 4 pm Neue Promotionsstelle zu Sulfidoferraten verfligbar.

See below for room assignment. First sessions will be HS B (Lecture Hall B, Amimallee 22), starting

5) S|gnUp @ BIaCkboa rd FU 23.10 all lectures will be in HS A (Lecture Hall A, Amimallee 22).
or on paper (“alte Prifungsordnung”) Pracial sessions:

Groups of max. three people will have one individual session each at the X-ray diffractometer (Online-
Sign-Up) and at the Solid-State-NMR spectrometer (Online-Sign-Up). You can either measure a stan-
dard sample that will be provided or - preferably - your own sample (anything you can crystallize
from/with household equipement).
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X-Ray sessions start at 5:15 pm, meeting point is in front of the elevator in the basement of Fabeckstr.
34-36 (approx. 30 minutes) for setting up a sigle-crystal diffraction experiment AND the following day at
5:00 pm for integration and a powder measurement (15 minutes).

FO r t h e d iffra Ct i O n ti m e : S5-NMR sessions start at tha pm, meeting point is tha.
At the sign-up date: be there at 5:45 pm with yourcrystals———————————

Exam/Grading:

The next day: be there at 5:15 pm with your crystals-(PXRD}--mvmi oo o



Questions ?

This Modul will be evaluated (January?). Please participate to give your input on how to improve it.



Single Crystal Diffraction

1. Hard Core Theory
1. Crystal Lattice
X-Ray Diffraction
Reciprocal Space
Structure factors

5. Symmetry

2. Practical Aspects
Experimental Methods
Structure Solution
Structure Refinement
Special Effects
Databases
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