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tandem-type thin layer-electrolytic flow cell for absolute determination of ions
in mixed solution
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We developed a tandem-type thin layer-electrolytic flow cell, which realizes
separation” , “ absolute determination” , and “ qualitative analysis” in one flow by installing
it in the stage prior to mass spectrometry. The two flow cells were connected each other. One cell
in upstream was one for separation, and the other cell in downstream for coulometric determination.
We investigated the de%ree of separation and electrolysis efficiency by injecting a mixed solution
containing two kinds of ions. As a result, ionic separation was realized by controlling the applied
potential in the upstream cell, and coulometric determination was achieved in the downstream cell.
The proposed tandem-type thin-electrolytic flow cell made it possible simultaneous absolute
determination of multi ions in mixed solution.
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Fig. 1 Construction of the thin-layer flow cell.
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Fig. 2 Tandem system of the thin layer flow cell
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Fig.3 Cyclic voltammogram for 50 uM TEA" and
TPA". Scan rate is 10 mV/s
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Fig. 4 Peak for the transfers of TEA" and TPA"
measured in the separation cell. Concentration of
TEA" and TPA" are 50 uM. Applied potential :
+0.20 V. Injection volume : 0.5 pL. Flow rate : 2
pL min.
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Fig. 5 Separation between TEA" and TPA" by
scanning potential of the separation cell from +0.20
V to -0.30 V. Injection volume : 0.5 pL. Flow rate :
0.5 pL min™". Concentration of TEA* and TPA" are
50 uM. Scan rate (a) 0.3 mV s™, (b) 0.5 mV s, (c)
ImVs'!, (d)2mVs'
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Fig. 6 Dependence of degree of separation on flow
rate in the separation cell by scanning the applied
potential from 0.20 V to -0.30 V at scan rate of 0.5
mV min” (o) or 1 mV min™' (e). Injection volume:
0.5 uL. Flow rate : 0.5 uL min'. Concentration of
TEA" and TPA" are 50 uM.
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Fig. 7 Separation between TEA* and TPA* by
scanning potential of the separation cell from
+0.20 V to -0.35 V. Injection volume: 0.5 pL.
Scan rate : 0.5 mV s1. Flow rate : 2 uL min-1.
Ratio of concentration, TEA* : TPA* = (a) 10 :
0,(b)8:2,(c)6:4,(d)4:6,(e)2:8,(f0:10.



Table Coulometric determination of tetraethyl-
lammonium ion (TEA) and tetrapropylammonium
ion (TPA) in sample solution of 1 pL

Sample Original Found / pmol (e/%)?
/ pmol
TEA TPA TEA TPA

100 0O 83.0(83) -

80 20 57.6(72)  21.2(106)
60 40 53.4(89)  40.0 (100)
40 60 33.2(83) 52.2 (87)
80 20 16.6(83) 68.0 (85)
6 0 100 - 99.0 (99)
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a) € is electrolysis efficiency
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