SEMI C3.35-94

STANDARD FOR HYDROGEN CHLORIDE (HCI), 99.997% QUALITY

(PROVISIONAL)

1 Description

Hydrogen chloride is a colorless, pungent, corrosive
gas having a suffocating odor. Hydrogen chloride is
heavier than air and fumes strongly in moist air. It is
very soluble in water and alcohol, and alse soluble in
ether. While in the cylinder under pressure, hydrogen
chloride is in the form of a gas over liquid. As long as
liquid is present in the cylinder, the pressure will
remain fairly constant. When the liquid phase is
exhausted, the cylinder pressure will drop rather rap-
idly.

2 Specifications
QUALITY: 99.997% (See Notes 1, 2, 3)

Maximum Acceptable
Impurities Level (ppm)*
Carbon dioxide (CO4 ) 10
Hydrogen (Hy) 5
Tron (Fe) 1 wt. vapor phase
Nitrogen (N,) 10
Oxygen (O,) + Argon (Ar) 1
Total Hydrocarbons (methane and 1
acetylene}
Water (H,0) {v/v) 1
TOTAL IMPURITIES (excluding 28
iron)

* An analysis of significant figures has not been considerad.
The number of significant figures will be based on analytical
accuracy and the precision of the provided procedure.

Note 1: Due to the reactive nature of the material and
the impurities, this product should be used within a
period which may be specified by the supplier.

Note 2: It is recommended that the user discontinue the
use of a ¢ylinder prior to complete consumption of the
liquid phase, The content of cylinders should be deter-
mined by weight, not pressure.

Note 3: This specification applies to the gas phase of
the cylinder as received.

3 Physical Constants (for information only)

‘Metric Units- US Units
Molecular weight 36.465 36.465
Boiling point at 1 atm -85.°C -121.°F
Density of gas at 21.1°C 1.522kg/m®|  0.095 /3
(70°F) and I atm
Specific gravity of gas at 1.268 1.268
0°C 32°Fand 1 atm

4 Analytical Procedures

4.1 Carbon Dioxide — This procedure is for the
determination of carbon dioxide in hydrogen chloride
using a gas chromatograph with a thermal conductivity
detector. A backflush is used to keep the main compo-
nent from reaching the detector. )

4.1.1 Detection Limit — 2 ppm (mole/mole).
4.1.2 Instrument Parameters —

4.1.2.1 Column: Porapak Q, 2.4 m (8 ft) by 6.4 mm
{174 in) OD ss or equivalent.

4.,1.2.2 Carrier Flow:; 40 mL/min helium,

4.1.2.3 Temperatures:

Detector 50°C

Column Oven 40°C

4.1.2.4 Sample Volume: 10 mL

4.1.3 Calibration Standard — 100 ppm (mole/mole)
carbon dioxide in helium.

4.1.4 Operating Procedure —

4.1.4.1 To determine the backflush time, inject the
calibration standard, using a gas sampling valve.
Record the retention time for carbon dioxide. Choose
the backflush time so that the complete carbon dioxide
peak is eluted.

4.1.4.2 Inject the calibration standard into the column
using a gas sampling valve. Record the retention times
and peak areas. Backflush at the time determined in
4.1.4.1.
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4.1.4.3 Inject the sample to be tested in same manner
as the calibration standard. Record the retention times
and peak areas. Backflush the main component at the
time determined in 4.1.4.1.

4.1.44 Repeat4,1.4.2,

4.1.4.5 Compare the average peak area of the calibra-
tion standard to that of the hydrogen chloride sample
being tested. Calculate the concentration of carbon
dioxide, using the formula below. The result may not
exceed the specification in Section 2 of this Standard.

Sample Peak Area _Concentration Concentration
Standard Peak Area  of Standard ~  of Sample

4.2 Hydrogen — This procedure is for the determina-
tion of hydrogen in hydrogen chloride using a gas
chromatograph with a thermal conductivity detector.

4.2.1 Detection Limit — 3 ppm (mole/mole).
4.2.2 Instrument Parameters —

4,2,2.1 Columns:

Column 1: Ascarite, 0.3 m (I ft) by 9.6 mm
(3/8 in) OD ss or eguivalent.
Column 2: Molecular Sieve 5A, 2.4 m (8 ft) by
6.4 mm (1/4 in) OD ss or equivalent,

4,222 Carrier Flow: 40 mL/min nitrogen.

4223 Temperatures:

Detector 50°C

Colummn Oven 40°C

4.2.2.4 Sample Volume: 10 mL.

4.2.3 Calibration Standard — 50 ppm (mole/mole)
hydrogen in nitrogen.

4.2.4 Operating Procedure —

4.2.4.1 Inject the calibration standard using a gas
sampling valve, Record the retention time and peak
ared.

4.2.4.2 Inject the sample to be tested in same manner
as the calibration standard. Record the retention time
and peak area.

4,243 Repeat4.2.4.1.
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4.2.4.4 Compare the average peak area of the calibra-
tion standard to that of the hydrogen chloride sample
being tested. Calculate the concentration of hydrogen
using the formula below. The resuit may not exceed the
specification in Section 2 of this Standard.

Sample Peak Area « Concentration _Concentration
Standard Peak Area  of Standard  of Sample

4.3 Nitrogen — This procedure is for the determina-
tion of nitrogen in hydrogen chioride using a gas chro-
matograph with a thermal conductivity detector.

4.3.1 Detection Limit — 1 ppm (mole/mole).
4.3.2 Instrument Parameters —

4.3.2.1 Columns:

Columm 1: Ascarite, 0.3 m (1 ft) by 9.6 mm
(3/8 in) OD ss or equivalent.
Column 2: Molecular Sieve 5A, 2.4 m (8 ft) by
6.4 mm (1/4 in) OD ss or equivalent.

4.3.2.2 Carrier Flow: 40 mL/min helium,

4.3.2.3 Temperatures:

Detector 50°C

Column Oven 40°C

4.3.2.4 Sample Volume: 10 mL.

4.3.3 Calibration Standard — 100 ppm (mole/mole)
nitrogen in helium.

4.3.4 Operating Procedure —

4.3.4.1 Inject the calibration standard using a gas
sampling valve. Record the retention time and peak
area,

4.3.4.2 Inject the sample to be tested in same manner
as the calibration standard. Record the retention time
and peak area. '

4.3.4.3 Repeat4.3.4.1.

4.3.4.4 Compare the average peak area of the calibra-
tion standard to that of the hydrogen chloride sample
being tested. Calculate the concentration of nitrogen,
using the formula below. The results may not exceed
the specification in Section 2 of this Sta
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