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'A Simple Device for Air Analysis:
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American Cvanimis Company, New Yore, New York

ONVENTIONAL methods of atmospheric a number of years a <imple apparatus
sampling and analysis of gases usuaily which might be described as a spot sampler.
consist of scrubbing the air to be tested The success whick we have had in using
through a selective absorbing hgquid for 2 the device has prompted us to describe it
determined period of time and :hen analyz- here for the benefit of those who might be

ing the solutior. seskang such methods and types of appa-
A variation of this procedure hes in an  ralus.
“air titration” method wheveby the air to The device veady for use is shown in Fig.

be tosted 1s drawn through a selecuive ab- 1. It consists of a 100 cc syringe mounted
sorbing solut.on containing an indicator on a 21" x 127 x8y” plywood board by
until a color ¢hange takes place. By noting means of bronze clips. A small hole is
the volume of air required to effect this drilled 2" from the end of the board to
color change a calculation can be made on accomnmodate a T tube of any convenient
the spot as to the concentration of gas size with one arm bent as shown and con-
present. Such a procedure has been de- nected to the tip of the syringe by means
scribed for the determination of sulfur di- of rubber tubing. The back panel board
oxide in the atmosphere.! consists of a piece of plywood 47 x 37 x 14"
< From the industrial hygiene standpoint with a 134" x 134" x 14" base nailed at the
y we have found that, depending on con- bottom. A small hole is driiled through the
ditions, suck “‘on the spet” information is  base and the plvwood board to take a small
often preferable to longer period sampling  bolt and wing nut which secures and holds
for the following reasons: (13 In con- the panel upright as shown. Two =ide
trast to the averape values obtained by arm test tubes are mounted on the panel
long period sampling.
peak concentrations
associated with haz- .
ardous conditions are b R
noted at once. (2D g
Where extensive cov-
erage is important,
more representative
analyses can be made
in a given period of
time. (3) Data is ob-
tainable where lab- o .
- oratory facilities are <=§ ! PRALY . LR
" not readily accessible. ' . : AT
. (4) A minimum of Pk - e
B equipment is required.
Experiencing the
need for a versatile,
- portable device which
would expedite such
sampling, we have de- .
veloped and used for Fig. L
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by means of metal clips. The inlets of
the test tube consist of a piece of 5 mm
0.D. pyrex tubing 6%” long drawn to a
2 mm opening at the bottom and inserted
through a No. 2 one-hole rubber stopper.

In operation, 10 ml of the absorbing
liquid is placed in the tube and, holding the
device in the left hand, the left index finger
is placed over the opening of the T Tube.
The plunger is then pulled at a rate of
about 100 c¢c per 30 seconds until the 100
cc mark is reached, The index finger is re-
moved and the air expelled from the syringe
by pushing the plunger to its original po-
sition. The aspiration is repeated until
the end point is reached and the volume
of air recorded. Since the amount of con-
taminant required to react with the quan-
tity of absorbing solution is known by
calculation, this amount is present in the
volume of air scrubbed. Further calculation
reveals it in terms of parts per million.

The device has been successfully used
for testing industrial atmospheres for am-
monia, sulfur dioxide, hydrogen sulfide,
and hydrogen cyanide. It has also been
used for collecting samples of other at-
mospheric constituents such as formalde-
hyde and alcohol for subsequent laboratory
analysis. It has been especially useful for
testing the “Airfluent” of vent stacks for
ammonia, sulfur dioxide and hydrogen sul-
fide. In this case, stronger solutions must,
of course, be employed.

The successful use of the device is based
on the utilization of very dilute standard
solutions which therefore require small
volumes of air to effect color changes., Test-
ing the device for efficiency is superfluous
because the reagents selected for the gases
described have been in common use for the
same purpose for many years and warrant
the use of almost any type of scrubbing
device,

The procedures described below are those
which have been satisfactory for field use.

SULFUR D1OXIDE
Reagents:
1. .0001 N Iodine (1 ml = .0032 mg. Sul-
fur Dioxide).
2. Fresh starch solution.
Procedure:
Pipette exactly 10 ml of the iodine into a
side arm test tube, add a drop of starch
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and scrub the air containing sulfur di-
oxide through the solution until the blue
color is discharged. Record the volume
and calculate the concentration of sulfur
dioxide present using the following
formula:

10 x .0032 x 24,450

Vol. of air in liters X Mol. Wt. of 30,
= PPM

Example: Assume 1500 cc of air required:

10 X .0032 x 24,450
1.5 % 64

HYDROGEN SULFIDE

Then

=8 PPM

Reagents:

1. .0001 N [odine (1 m! = .0017 mg. Hy-
drogen Saulfide).

2. Fresh starch solution.

Procedure:
Proceed in the same manner as for Sulfur
Dioxide. Record the volume and calculate
the concentration of sulfur dioxide pres-
ent uging the following formula:

10 x 0017 X 24,450

Vol. of air in liters X Mol. Wt. of H,S.
= PPM

AMMONIA

Reagents:

1. .0001 N Sulfuric acid (1 ml. = .0017
mg. ammonia).

2. Methyl Purple Indicator.

Procedure:
Pipette exactly 10 ml. of the acid into a
side arm test tube, add a drop of indi-
cator and scrub the air containing am-
monia through the solution until the pur-
ple color changes to green. Record the
volume and calculate the concentration
of ammonia present using the following
formula:

10 X 0017 x 24,450

Vol. of air in liters x Mol. Wt. of NH,
= PPM

HYDROGEN CYANIDE
The procedure used for hydrogen cyanide
is the one described by White.2 In ths
case, we usge the syringe assembly instead
of the rubber bulb used by White because
of increased accuracy in reading the volume
of air required to match the colors.
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Fig. 2.

On occasiouns, where the end point is not
arp because of low concentrations of gas
ing present there is an accuracy com-
nsation which exista between volume of
» required for a good end point and con-
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centration of reagent used. An example
can be given in the case of the determina-
tion of sulfur-dioxide using dilute stand-
ard {odine. If the concentration of sulfur
dioxide in the atmosphere is 8 PPM then by
calculation 1300 cc of air is required to
decolorize 10 m! of 0001 N jodine. A devi-
ation of 100 cc more or less from 1500 cc
gives answers of 76 and 87 PPM respec-
tively.

This deviation is of no consequence
when it is considered that the practical
significance of air sampling is the indica-
tion of a range of concentrations which
might exist during a working period and
to which emplovee exposure might occur.

Fig. 2 shows how the device can be
mounted in a small carrving case. Since
distilled water Is usually available 1IN
solutions can be carricd in sealed ampoules
for further dilutions, and indicators can
be placed in screw capped vials.
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W.C.L. Hemeon Honored

ON JANUARY 22, 1953, the Junior Chamber of Commerce of Pittsburgh,
Penngylvania sponsored a dinner at which BENJAMIN F. FAIRLESS was
acclaimed Pittsburgh's man.of.the-year. At the same time, W. C. L. REMEON,
Enginecring Director of the Industrial Hygiene Foundation was accorded
recognition for outstanding contributions in air pollution abatement, indus-
trial dust conirol and ventilation. The honor was the 1953 Science Award
which is given annually for outstanding contributions in the science field.
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