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Quick Instructions for setting up a DOSY Oneshot experiment

These instructions are meant to give some guidance and rules of thumb for setting up a DOSY experiment using the Oneshot sequence. For a detailed description see the list of references.

In order to get good results in DOSY experiments you need to set up the diffusion attenuation sensibly. The advice given here does not aspire to be definitive, merely reflecting what experience has shown to give good results (see also the standard Bruker manual for DOSY).

1. Use a spectral width wide enough that you have a significant proportion of clear baseline (no signals) on either side of the spectrum (maybe 1/3 of the spectrum on each side). This helps in getting good baseline correction.

2. Use 10-30 gradient levels (no need to use a power of 2). The more advanced the processing (e.g. multiexponential fitting, multivariate processing etc.), and the larger the range of diffusion coefficients, the more gradient levels are needed. For simple problems 10 levels generally suffice; usable results can be obtained with 3-4 in some cases.

3. Use equal steps in gradient squared (quadratic spacing) unless there is a very wide range of diffusion coefficients (the Bruker default is linear).
4. The signals of interest should ideally be attenuated by about 70% between the first and last gradient level for monoexponential (one component) fitting, but about 95% for multiexponential. A higher level of attenuation can be useful for advanced processing, and when peaks are overlapped.

5. Use gradient values between 10 and 80% of the maximum available. Very low gradient strengths can give poor results because the gradient pulse imbalance is too small to attenuate unwanted coherences, and the upper limit allows for the imbalance factor (typically 20%) used in Oneshot. (Note that no warning is given if the gradient strength requested exceeds 100%).

6. Adjust the attenuation (just acquire the first and last gradient increment and compare) by changing p30 and/or d20. Increasing d20 (the diffusion delay) increases T1 losses; increasing p30 (gradient pulse width) increases J –modulation and T2 losses.

7. Use 1 scan (per gradient increment) for a quick and dirty experiment, 4 scans for good quality, 16 scans for very clean spectra (helpful for advanced processing). More than 16 scans will normally only be needed for increasing signal-to-noise ratio. 

8. The acquisition need to be started with the ‘dosy’ command because a gradient ramp needs to be written for each experiment. Never use zg – the experiment will run, but a previous gradient ramp will be used.

Important acquisition parameters:

Pulse sequence: Oneshot (a graphical representation is given in appendix):

gpz1:

Diffusion-encoding gradient. Set to 100% initially.
gpz2:

CTP gradient. Set to 50-100%

p19: 
Duration of spoiler gradient 

p30: 
Diffusion-encoding gradient pulse width (little DELTA*0.5); typically 0.5-5 ms
d16: 
Delay for gradient recovery

d20: 
Diffusion time (big DELTA); typically 0.1-0.5 s

cnst14:
Gradient imbalance factor; normally 0.2
cnst17:
Tau delay for the bipolar pulse pairs
cnst18:
Delta2*DELTA’ 
DELTA’:
Diffusion delay corrected for finite gradient pulse widths

Processing

Oneshot DOSY data can be processed on different platforms:

TopSpin:

DOSY processing can be done in the standard way (see the Bruker manual). For older versions of TopSpin the ‘setdiffparm’ macro may not work and should be replaced with the ‘setdiffparmUoM’ macro distributed with this package.

The DOSY Toolbox
:

DOSY processing is done using standard procedures (see online documentation). 

VnmrJ:

Macros are available on request for converting Bruker data to Varian/Agilent format to allow processing with VnmrJ. 
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Appendix: pulse sequence
Graphical representation of the pure shift pulse sequence

sequence name - Doneshot
Pulse Sequence
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� More detailed information on the DOSY Toolbox can be found here: http://dosytoolbox.chemistry.manchester.ac.uk/





