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a) Injection sequence (PRBS)
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d) Deconvoluted individual chromatogram
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b) Stacked individual chromatograms
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Figure S1. Graphical representation of the production of a multiplexed chromatogram: a) sample is
injected at different, pred-defined times in a pseudo-random binary sequence (PRBS) for later
deconvolution by the Hadamard (back-)transform, or in regular intervals if deconvolution by
subtraction is applied; b) the individual chromatograms overlap to form ¢) a multiplexed
chromatogram. This chromatogram can be deconvoluted to d) re-calculate the individual original

chromatograms.



Individual Chromatogram
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Multiplexed Chromatogram A .
Green arrows indicate the time at 2
10 /\

which sample has been injected
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Determination of width (w,) and
position (tg,) of the first peak in the
multiplexed chromatogram and
subtraction of the peak.
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Determination of all further
positions of the same peak at
trin = tay + N*AL
and subtraction of these peaks. E®
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Determination of width (w;) and
position (tg,) of the second peak in
the multiplexed chromatogram and
subtraction of the peak.

‘ 3 20 ¢ 0o 0 wo 1@
2 wetention tme i

Determination of all further ™ 1 ]
positions of the same peak at Z
toon = try + N*AL g

and subtraction of these peaks. s

4

Determination of width (w;) and
position (tg;) of the third peak in
the multiplexed chromatogram and
subtraction of the peak.
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Determination of all further
positions of the same peak at
tasn = ta3 + N*AL
and subtraction of these peaks.
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Figure S2. Algorithm for the deconvolution of multiplexed chromatograms, based on i) determination
of peak width (wi) and retention time (fr1) of the first peak and ii) iterative subtraction of all
appearances of this peak. Next, the second, third and all subsequent peaks are subtracted, based on
the knowledge of the injection sequence (green arrows indicate injection). The fit of the intensity of the
subtracted peaks (ki) is the concentration relative to the reference chromatogram.
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Figure S3. Change of peak area response with increase of pump flow in the waste line. (Design A,
constant column head pressure and isothermal program mentioned in section 3.3. of the manuscript)
Error bars in the graph indicate +1 standard deviation.



GC/MS System

VOC Emission He + sample
Testing Chamber Psample - Aps when valve closed
Pinj. = { Pinst When valve open
> Ap = pjy; - Pinge determines

amount of sample injected

Both flows are governed Psample Pinst Pout = 1 bar Pws = 0 bar
by the Hagen-Poisseuille law: \ J \ J

) _1'[1‘4 Apg determi le fl i f

V=- 3. . I (plnlet — pOutlet) p; determines sample flow Ap; determines column flow

p-..pressure; V volumetric flow; r...radius of capillary;
1... dynamic viscosity of medium; I...length of capillary

Figure S4. Sketch of the different pressures within the GC system in order to achieve a pressure-

driven injection into the GC.



Figure S5. Construction drawing (left and middle) and photo (right) of the actual set-up of the multiplex
injector (Design C), mounted on the rear injection port of a Shimadzu 2010 GC. (Drawings provided
by J. Frank, Central Workshop of the Faculty of Technical Chemistry, TU Wien.)



