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Development of a Monitor for Nitrogen in Feedstream to Crude Argon Column
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Nitrogen concentration of feedstream to crude argon column is very useful
information to control an air separation unit adequately and promptly maintaining
the high yield of argon when the oxygen production amount is changed according
to the customer requirement. Thus, a nitrogen monitor in the feedstream was
developed as an effective tool to control the plant. We examined the electrical
discharge emission spectroscopy which could be a high sensitive, compact and
continuous monitor, and succeeded in making the first monitor to be able to
measure the nitrogen concentration at ppm level in the feedstream to crude argon
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column for a long term with enough high stability.
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Table 1 Target specification of nitrogen monitor in FAR.
0~ 5000 ppm

Sensitivity 10ppm

+ 20 % of reading

<305 (90% of a step change)

>2weeks

Measurement range

Accuracy
Response time

Calibration cycle
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Fig. T Emission spectra of FAR.
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Fig. 2 Schematic diagram of the experimental apparatus
for measuring nitrogen in FAR.
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Table 2 Nitrogen sensitivity vs coexistence impurities.

Relative nitrogen

Impurity Amount (ppm) sensitivity (a.u.)
None — 1.00
H,0 0.1 0.99
co, 0.1 1.01
CH, 1 0.99
CcO 0.05 1.00
H, 0.1 1.01
All impurities — 0.99
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Fig. 4 Influence of ambient temperature on nitoren
sensitivity.
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Fig. 5 Long term stability of sensitivity for nitrogen and
oxygen.
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AIR :feed air HX01 :main heat exchanger
GO2 :gaseous oxygen HX02 :subcooler
GN2 :gaseous nitrogen HX03 :main condenser/reboiler
WN2 :waste nitrogen HX04 :crude argon condenser
FAR :feedstream to crude argon column ETO1 :expansion turbine
CAR :crude argon FC :flow controller
LO2 :liquid oxygen PC :pressure controller
HPC :high pressure column LC :level controller
LPC :low pressure column QC :quality controller

CARC :crude argon column

Fig. 6 Flow sheet of air separation unit.
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Fig. 7(a) Set point of air flow controller and GO flow
controller (Case 1).
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Fig. 7(b) Argon content in FAR and nitrogen content in
FAR (Case 1).
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Fig. 7(c) GOz purity, oxygen content in CAR and nitrogen
content in CAR (Case 1).
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Fig. 8(a) Set point of air flow controller and GOz flow

controller (Case 1).
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Fig. 8(b) Argon content in FAR and nitrogen content in
FAR (Case 1).
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Fig. 8(c) GOz purity, oxygen content in CAR and nitrogen
content in CAR (Case 1).
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Fig. 9(a) Set point of air flow controller and GOz flow
controller (Case 2).
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Fig. 9(b) Argon content in FAR and nitrogen content in
FAR (Case 2).
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Fig. 9(c) GO2 purity, oxygen content in CAR and nitrogen
content in CAR (Case 2).
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