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An on-line system combining semimicro liquid chromatography (LG) and 400 MHz
proton nuclear magnetic resonance spectrometer (‘H-NMR) with flow cells (2 mm id.,
detection volume 40 pl, total volume 400 ul) was devised. The LC column was a poly-
mer coated ODS silica semimicro column, CAPCELL PAK Cig (1.5 mm i.d. X250 mm)
and the mobile phase consisting of deuterium oxide (D50)/acetonitrile-ds (CD3CN)=7:
3 (v/v) flowed at a rate of 100 ul/min. The effect of flow rate on 7' and signal width
was not observed under semimicro LC flow rates of 100~200 ul/min. The sensitivity of
ethyl p-hydroxybenzoate was ca. 7 ug for the methyl group at an §/N ratio of 3, which
was comparable with those reported for ordinary LC/NMR systems. This system re-
quired only 6 ml/h of expensive deuterated solvents, significantly improving cost-efficien-
cy and allowing the use of a deuterated organic solvent so that solvent signals could be
easily minimized. In addition, the detectable window for NMR signals of sample was
further expanded, and the results fully supported the practical value of the semimicro
LC/'H-NMR system.
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Fig. 1 Schematic diagram of the NMR flow cells
(a): cell 400 ul; (b):
125 ul
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Fig. 2 The effect of flow rate on T,
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(a): experimental plot of 7'y vs. flow rate; (b): theoretical plot of T based on Eq. (1) vs. flow rate
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Fig. 3 The effect of flow rate on signal width
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Fig. 4 System sensitivity for EP
Flow rate: 100 pl/min, 128 scans
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Fig. 5 Semimicro LC/ '"H-NMR spectra

50 ug each of MP and EP were injected to the col-
umn. Column: CAPCELL PAK C,;3 UGI120 (250
X1.5mm i.d.); Flow rate: 100 pl/min, 128 scans.
(a): on-flow spectrum of MP; (b): on-flow spec-
trum of EP; (c): stop-flow spectrum of MP; (d):
stop-flow spectrum of EP
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Fig. 6 Separation of MP and EP at two different flow cells (125 ul and 400 ul)
100 ug each of MP and EP were injected to the column. Flow rate: 100 ul/min ( *
R =resolution). (a): UV chromatogram (290 nm); (b): plot of integrated intensity of
methyl group »s. accumulation start time (each accumulation time is 20 s) at a 400 ul
flow cell; (c): plot of integrated intensity of methyl group »s. accumulation start time
(each accumulation time is 20 s) at a 125 pl flow cell
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