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Fig. 1

Automated basic gas monitor

a) instrument schematic, b) parallel-plate wet denuder
(side view of the monitor), c) front view of the
monitor. AP, air pump; MFC, mass flow controller;
WT, water trap; PPWD, parallel-plate wet denuder;
DL, denuder liquid; MB, mixed-bed ion-exchange
resin column; PP, peristaltic pump; PCI,
preconcentration column 1; PC2, preconcentration
column 2; 10PV, 10-port valve; UPW, ultrapure water;
LP, liquid pump; EG, eluent generator; CR-CTC,
continuously regenerated cation trap column; GG,
guard column; SC, separation column; Sup,
suppressor; CD, conductivity detector; v, vent; w,
waste.
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Fig. 2 Collection efficiency of mono ethanolamine
gas as a function of gas sampling flow rate

MEA, mono ethanolamine
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Fig. 3 Response speed to
ethanolamine gas concentration

changing mono

MEA, mono ethanolamine. Relative MEA gas
concentration shows the percentage of measured MEA
gas concentration per MEA gas concentration used as
sampling gas. The sample gas was varied in the
order of pure air (zero gas) from 0 to 30 min, 215 ug
m™ MEA from 30 to 60 min, and pure air from 60 to
120 min.
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Fig. 4 Typical instrument outputs for blank, 0.1 pug m™,
and 0.5 ug m™ standard (liquid-phase calibration)

MEA, mono ethanolamine; N-MEA, N-methylethanolamine.
The peak appeared around 9 min in chromatograms is
sodium ion, that is unintentionally present in the
standards. The vertical scale for standard samples is 100-
times larger than that for blank.
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Fig. 5 Time variations of basic gases concentration
in clean rooms

N-MEA, N-methylethanolamine. Other basic gases
than those in Fig. 5 were below the detection limits.
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An Automated Basic Gases Monitor Coupled with a Parallel-plate Wet Denuder
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This paper describes the automated basic gases measuring technology for the near-real-time
monitoring of ammonia (NH;) and amines in a clean room. The analytes collected with a
parallel-plate wet denuder (PPWD) are continuously pumped into one of two cation
concentration columns for 15 min, and determined on-line by means of ion chromatography.
While one concentration column is used for chromatographic separation, the other is used for
loading the sample solution. The PPWD collects quantitatively mono ethanolamine (MEA)
gas at a sampling flow rate of 2.5 L min™. The response time to any variability in the MEA
gas concentration is fast enough for nearreal-time monitoring. The limits of detection are
0.005 ug m™ for NHj; gas, 0.01 ug m™ for MEA gas, and 0.02 pug m™ for N-methylethanolamine
(N-MEA) gas. The NH; and N-MEA gas concentrations have been successfully measured at
semiconductor manufacturing clean rooms.

Keywords: basic gases monitor; parallel-plate wet denuder; ion chromatography; ammonia;
amine; clean room.



