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Near Infrared

(NIR)

AHCL (liquid phase)
anhydrous quartz window
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(SUS304, OD=30mm, ID=16mm, Wave length=90mm )

Fig. 1 The structure of anti-pressure cell for liquified AHCL

and the method of measuring moisture in AHCL.
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Fig. 2 Preparation of standard sample for calibration curve
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Fig. 3 Principle of moisture partition between AHCL liquid phase and gas phase
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Fig. 4-1 NIR spectrum of liquified anhydrous hydrogen
chloride over the wavelength region of 3000nm to 1000 nm;
9 cm path length cell with anhydrous quartz windows : cell
pressure (complete scan) : 4.2 MPa at 20 ‘C

Absorption peaks from OH group at 1900 nm and 2700 nm
are not available for quantification of moisture because of
HCL interference.

but absorption at 1400 nm helps quantify the moisture
level in AHCL.
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Fig. 4-2 NIR spectrum details of moisture in AHCL at
1400 nm
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Fig. 5 Calibration curve for moisture in AHCL.
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Fig. 6 Relationship between partition coefficient and 1/T
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Fig. 7 Relationship between moisture level in residual

LAHCL returned from a customer and delivery cycles
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Fig. 8 Relationship between moisture level in LAHCL
returned from a customer and days elapsed since gas

cylinder opening check
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Fig. 9 Radio-activation analysis of sample iron piece
pretreated with almost same maintenance as 25 kg gas

cylinder
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Fig. 10 Moisture simulation by using partition coefficient.
The moisture in discharged AHCL gas from a 500 kg gas

cylinder and the moisture remaining in liquified AHCL in

a gas cylinder were simulated by using some observed

values of AHCL's liquid phase and a partition coefficient
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Fig. 11 The change of moisture level in an equipped
gas cylinder under heating at 40 °C

After cylinder maintenance e.g. , anti-pressure check,
etc., the moisture level of AHCL in a gas cylinder
increases as time passes. This phenomenon is due to a
reaction between AHCL and ferrous oxide is formed

with oxygen when the gas cylinder is opened to air.
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gas cylinder after pretreatment

filled with 500 kg of AHCL

[

left at 40°C

Table. 1 The moisture level in liquid phase AHCL after
new maintenance of 500 kg AHCL gas cylinder

Entry No. 1 No. 2

moisture level 500 kg 27 1.8

in each
380 kg 1.5 20

residual AHCL

260 kg 27 1.7

( wt ppm)
140 kg 29 34
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500 kg gas cylinder after main- fill with 500 kg of AHCL leaved at 40°C for one week
tenance having been opened

%-H-@

discharge liquified AHCL fill moisture check with NIRS

(moisture check with NIRS) check before shipment

recovery shipment
= s S i el T T e e e e A - — — — — — 1
, customer :
1 1
1 1
1 1
1 1
| = = |
1 1
1 1
1 I
i leave adequate amount of receive .
! liquified AHCL for check i :
Fig. 12 Moisture elimination process
We have succeeded to eliminate moisture by adding some processes to the former maintenance process.
And we make it a rule that gas cylinders should not be exposed to air as far as possible.
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