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Determination of Chlorine in Oxygen from Solid Chemical Oxygen Generators
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A major point in any of the methods is determination of efficiency of the fritted filter. This should be
checked against a known chlorine concentration in a challenge gas stream.
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3.

SCOPE:

This ARP covers a procedure to be used in the determination of 0.05 to 0.3 ppm of chlorine in oxygen
from any type of generator used for emergency or other life-support systems. The methyl orange
method described can be considered as a referee technique. Instrumental analysis is also given in

Section 8.
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lorine reaction.

Chlorine concentration is determined from a curve prepared from calibrations under the same
sampling conditions (flow and time) using a chlorine permeation tube.

4. EQUIPMENT AND SUPPLIES:

4.1 Spectrophotometer:

The spectrophotometer (Spectronic 20 or equivalent, complete with 12 1-in [25-4-mm] glass tubes)
used in this procedure shall be capable of making measurements in the range of 505 nm.
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4.2 Fritted Glass Scrubber:

The glass scrubber for absorbing chlorine shall consist of a gas dispersion tube, coarse frit, inserted
in a 200-mm (8-in) test tube with side arm, as shown in Figure 1. This arrangement employs
conventional glassware in a manner that has been used for many years in gas scrubbing
procedures. The fritted insert provides greater surface area by breaking the stream into very small
bubbles.

-
=) [ 1 <X — Yacuum

Flowmeter
Candle

N

sCrubber

FIGURE 1 - Sample Train for Determination of Chlorine in Chlorate Candle Oxygen
4.3 Flowmeter:

The flowmeter shall be capable of measuring 2 L/min with an accuracy of £2% when connected in
series with the glass scrubber as shown in Figure 1.
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4.4 Suction Pump

A small diaphragm pump is used for drawing the oxygen at 2 L/min through 10 ml of reagent in the
scrubber. Any source of vacuum that can be regulated to produce the desired flow rate may be used.

4.5 Miscellaneous Supplies:

Additional equipment includes 1 liter and 200 ml volumetric flasks, two 10 ml volumetric pipettes, and

two each 1 ml

and 5 ml Mohr pipettes.

5. REAGENTS:

5.1 Reagents Req
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prepared, the reagent is stable for six months in a clear Pyrex bottle but should be checked before

use.

6. CALIBRATION:

6.1 Flowmeter:

The flowmeter may be checked by calibrating (under suction as for the gas sampling procedure)
against a wet test meter or bubbler tube.
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6.2 Fritted Gas Scrubber:

7. TESTING PRO

7.1

7.2

7.3

7.4

7.5

7.6

7.7

Fritted glass dispersion tubes vary, even within the same catalog number. The calibration curve of
transmittancy versus parts per million chlorine (Figure 2) includes accumulative deviations for
weighing and instrument readings, but applies only to a single frit. Collection efficiency of particular
frits may be checked by using a chlorine permeation tube as a chlorine source, using diluting gas to
reach the 0.05 to 0.3 ppm concentrations and operating the sampling system. A percent
transmittance versus parts per million chlorine plot is then developed for each bubbler.
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CEDURE:

paratus as shown in Figure 1, making sure that all connections-are le
| (£0.05 ml) of the methyl orange test reagent to the scrubber, and aq
bnerator and start the scrubbing at the time specified in the procurem
n.

b tubing, wait 5 min, then fill a 1 in tube with the scrubber solution.

ctrophotometer to 100%T with watéf as described in 5.4.1, then plag
ion in the instrument and obtain-a%T reading.

ak free.

ljust the flow rate

ent specification.

e the tube of

Refer to the sfandard curve for the conceniration of chlorine in the 2 liters of oxygein sampled. The
parts per millipn concentration of chlofine in the oxygen stream is read directly from the
transmittance [versus parts per million-chlorine curve prepared as a standard.

a. The calibrgtion curve applies to a specific dispersion tube and assembly.
b. The flow for sample-and chlorine-in-oxygen challenge mix used for calibration, [nust match. A

2 L/min flgw is uséd-here; appropriate pressure and temperature corrections must be made to
produce almatch.

The above m n sampling
period, but changes may be made in flow rate, scrubbing solution volume, or scrubbing time to adapt
the procedure as needed. For example, if it is necessary to obtain data on peak concentrations, a
manifolded sampling system can be employed. Such a system might consist of six scrubbers with a
suitable arrangement for 10-s scrubbing periods for each. Any changes to the flow rate or scrubbing
solution volume will affect the collection efficiency, requiring the preparation of a different calibration
curve.
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