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Figure S1. Conductivity detector. A timer (LM555) generates a frequency of 52 kHz, which is applied to a first copper 
sleeve (2 cm long; 1/4” OD, connected to T1) around the fluid carrying tube. If conducting liquid is present in the 
detector, this signal couples capacitively to a second copper sleeve connected to T2, which is placed next to the first 
sleeve, with a gap of 2 mm. The current from this second sleeve is amplified by an operational amplifier (NE5534), 
after which the time-dependent signal is directly digitized by an A/D converter board (National Instruments PCIe-
6259, connected to CONN3). The signal is Fourier transformed in real time by a LabView program, and its intensity at 
the relevant frequency is compared to a pre-defined threshold. 
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Figure S2. a) A sequence of images illustrating mixing during sample injection. 25μl of a colored solution (blue) is 
present in the NMR tube at t=0. The injected solution is yellow. The green color of the solution after injection indicates 
that homogeneous mixing has occured. b) Pulsed-field gradient encoded profiles along the vertical axis of the 
sample, showing the spatial distribution of sample concentration 300 ms after mixing (first data point in the kinetics 
measurements) and 800 ms after mixing (second data point). For reference, a profile acquired from a manually mixed 
sample is also shown. For acquisition of the profiles, 25μl of 4M sodium trifluoroacetate was initially present in the 
NMR sample tube. Water was injected at t=0, and mixed with the sodium trifluoroacetate. 19F pulsed-field gradient 
profiles were acquired at the times specified, using frequency encoding for obtaining the spatial resolution. Since the 
only 19F nuclei present are those introduced by the trifluoroacetate, these profiles serve to verify uniform mixing. The 
lower part of the sample is to the right (position: 1 cm). 
 
 
 
  



 
 

Figure S3. NMR experiment for measurement of reaction kinetics using DNP polarized samples. A Oxford 
HyperSense DNP polarizer and a Bruker 400 MHz NMR spectrometer are used together with the described sample 
injector. Sample is delivered from the polarizer to the injector between time points a and b. As soon as sample is 
detected in the CD detector (time point b), the valve of the injector is switched to the inject position. After the injection 
time τi, at time point c, the valve is switched back to the load position. The NMR experiment is triggered after a 
stabilization time τs at time point d. Subsequently, n one-dimensional spectra are acquired. Suppression of a 
resonance from the glassing agent is achieved by three selective π/2 pulses (shape: sin(x)/x, x=-3π..3π; 10 ms) 
followed by pulsed field gradients (Gz,1=50 G/cm; Gx,2 = Gy,3 = 35 G/cm; 1 ms; gradients are applied along the axis 
indicated). The flip angles αn of the subsequent excitation pulse (pulse strength γB1=20 kHz) are adjusted to provide 
the same fraction of magnetization in each scan k, for a total of n acquired transients by 

( )knk −+= 1/1arcsinα , with k=1..n. During each acquisition period, 16384 points are acquired, and τacq = 275 

ms.  Gz,4 = 50 G/cm removes unwanted coherence prior to the next acquisition. τr is adjusted so that the repetition 
rate is 2 s-1. 1H decoupling is applied using WALTZ-16 at a field strength γB1= 2.2 kHz. The carrier is set to 63.3 ppm 
on 13C (ethylene glycol) and 4.3 ppm on 1H. 
 
 


