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INTRODIESTION

4 potential source of danserous concentrations of hydrogen cyanide
axtsts 4n the plating room of the Kachine Shop where opsn plating baths cone
salrin- cranide salts are naintatined and where =clid cranide salts are
stored. Also the use of hydrogen sulfide in certain steps of the waste
disposal process has lead to noticeable and sometimes objecticnable concen-
trations of this gas in the afr of Lhe "MT Building., In view of the toxic
properties of these two zases, it iras desirable to se=t up suitable tests to
letermine the actual concentrations present in the air of the reapective

voriking areas.,

SULLLARY AND CONCTIISTONS

tandard testz for hydrogen cyandide and hydropen sulfide described
in '"Manual of Industrial Health Hazards" hy J. B. Ficklen wera adapted for
use with the walletype air samplers (Mine Safety Appliances Company) nor in
uge at Yound Laboratory, Bilamigburg, Ohio, 3uitable test papers were pre-
pared and tested in the laboratory and in the arsas in guestion, The con-
centration of hydrogen cranide found in the plating room was very low and
should cause no eoncern until there is a change in aperating conditions fn
this area. Hydrogen sulfide was found 90 obhjectionable concentrations during
o teat 4n the MD™ Building. However, whan the ventilating fans wers
gperabting effectively and connecting linss were tight, there was no detectable
concentration of hydrogen sulfide 4n the area. The procedures used and the

results of preliodpary tests follow.
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RETALLED REFORT
Test for Hydrogen Cyanids

This method depends upeon the blue coloration produced on 2 maist
parer itnregnated with & mixdture of copper and benzidine acetates when

axposed to air containing hydragen eyanide.

heagents — CGHDE;_Eanziq;na Acetate Faper - Solution I, dlssolve

3.0 grams of copper acetate, Cu(ﬂzﬁjogjzl{@, in 100 ce. of water, Solution
II, heat 2.3 srams of benzidine acetats to £0°C. 4n 100 cc, of water for

10 to 15 minutss with constant shalding. Cool and filter. Solution is stable
for two days. To prepare paper, mix 25 ec, of the benzidine solution with

2 co. of the copper acetate solutfon. Dip two-inch wide strips of extrs
thick white filter paper (Whatman Mo, 2) into this solutizn jmmediately,
After one minute allow to drain, dry in warm atmosphere free fror fumes until
Just medist, Cub oub L0295 cm. odrcles of the paper to £3t the alr sampler and
uze immediately., Place plece of paper in holder and sample the air at the
rate of 10 ce, per sec, for a persod of time in zeconds, as given in Table I,
such a3 wlll cive a sultable stain for cooparison. Compare the test paper
with the color chart on page 106, in the book by J. B, Ficklen.

Hotex

1, A rate of 10 ¢e, per sec, is cbtained with the wmall=-type sampler by
setting the rotor at the Loweat calibration marlk. This rate was checked by
u3ing a calibrated rotameter in the air line just beyond the sampler.

2, A wortabls alir sampler can be used as a souprce of vacous if an instal-

18d vacuun line 13 not st hand,

a——r
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Table I

SAMPLING TIME YIITH YALI~TYPE SAMPLER COREESPOUDING

TO SAMPTING {ITH TP R/
Sapmpling Time No. of Volume of Adr

Seconds™® Strokesit eds
25 2 250

28 3 375

63 5 A25

100 2 1000

125 19 1250

# At sampling rate of 10 ce,/sec,, wall-type sampler,

¥% 1lzing hand pomp of 12% c§¢ capacity per stroke as given by
Jo B. Ficklen, see reference on page 3.

The method was tested in the leboratory by drawing a known amount of
hydrogen cyanide corresponding to 20 parts per million in a liter of air
through 2 test paper and comparing the stain produced with that.givan in the
chart for this concentration. fhﬂ match was good. The small amcunt of
hydrozen cyanide required was obtained by transferring a 25 microliber portion
of a sodiam cyanide =olution containing 0.182 grams of NaCH in 100 crc. of
water to a flask and adding a drop of sulfuric acid. 4ll of the hydrogen
cyanide released (0.025 mg.) was drawn through the test paper by aspirating

air through the flask.
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Tests for Hydrowen Cyandde in the Flating Room cf the liachine Shop

Tests were made on the air 4n the plating room on Aupgust 19, 1949

at a time while plating was not beinc carried on and while the wentilating

272 not operating, ‘ualitative tests were made in the air inmediately
sver the surface of eagh of the kaths contalning cyranide. Hydressn cranide
waz cregent only over the silver plating bath which i= Known to contain the
hi ghest concentration of dissolved cyanide. “uantitative tests were therew
fore carpied out by zampiing the air approximately 1-1/2 feet above the rim
af thia bath and at a lavel so.wwhat helow the normal breathing ¢one of a
person woTking at the bath. Duplicate tests fave a concentration of less
than five parts per millien, This walue is at the lower limit of sensitivity
of the test and 435 well belew the accepted limit of 20 parte per million for
exposurs during the whole work perind, Tests for hydrogen cranide in the
storage cabinet for asolid cyanide salts wers complately negative,

Under the present conditions the level of hydrogen eyanide in the
nlating room is very low even without the speration of wventilating fans and
should caunse ne concern until there i3 a change in operating conditiang.

Teat for Hydrogen Suaifids

Thia methed depends on the blackening of lesd acetate paper,

Reagents — Diszolve ten gramsg of lead acetate 4in 100 e¢. of water
and add 5 cc. of glacial acebic asid.

Test Fapers - Immerse 2 by L=Inch strips of Thatman No. 1 filter
paper in the sclution for one minute, Allow to drain, suspend vertically
and allew to dry in an atmosphere free from hydrogen sulfide at room tem-

perature. ithen dry, cub 4.25 cm. circlss from the center of the paper.
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Test papers may be lept for ten days 4in an air tight container in which thers
iz a dryinz agent.,

Collection of Samnle -~ llount & test paper in the wall-type air

gampler and draw air throush at a rate of 10 ce, per see, for & pariod of
time in seconds ag given fn Table IL such as to zive a switable stain to the
paper, Compare the stain formed within ten minutes with those sn the stand-

ard chart opoosite page 113, in the beoak by J, B. Picklen.

Tahle I1

SAPLINT 71VE FOR WALL-TYTPS SANPLER, HYBHOGEN SULFIJE

Sampling Tims e, of Volume of Afr
Seconds Strokes ot
13 1 125
25 2 250
38 3 375
63 5 625

Tests for Hydroeen Sulfide in the M Building - Tests were mads

in the DY Building on August 19, 1949 and August 23, 1949 during operations
involving the use of hydrogen sulfids when the concentraticn was expected

to be the highest, Thess operations consist of bubbling hydroesn sulfide
through a Pfaudler tapk during & half-hour peried and the subssnuent filtra-

tion of the solution.
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Concontration of
Hydrogen Sulfide

Locatdon Tarts ver Billdon Remarks
fleutra®ization Tank <5 Test paper used dry,
HNeutralization Tank <7 Test paper used modst,
At Holdsine Tank, Tinal Remainder of tests made
T4lter Room 20 with dry paper.

Between Final Filter
Tanks 33

Beside Tent Fan, Final
Flter Tioom 50

The tests on August 23, 1949 were made while bubbling hydrogen suifide

through the Ffaudler at the usual pressure of 5 p.s.i.

Concentration of
Hydrogen 3ulfide

Locatfon Parts ner 1illion Renarks

At Hp3 Cylinder new Hone Detectabls Mo oder, ne change 4n
to Ffaudler color.

At Top of Ffaudler, Haone Tetectabls Mo odor,

Cover off

Final Filter Hoom r.ar 31ieht odor, trace of

stajin on paper,

The teste on August 23, 1949 indicate that treatment of the sclution
in the Ffaudler wth hydrosen sulfida can be cerrizd out withouot the escaps
of appreeciable amounts of the gas into the room, The wventllating system was
zdequatea to remsva excess hydrogen sulfide from the Ffandler at =uch a rate
that none was detectable by smell or test paper in the area around or over

the Pfandler., Zifort should be directed toward maintaining the conditions

which prevailled during this test,
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Hnder other condttisns then the vantilatdinr fons are not operating
az effectively or “hen here are leaks in the connecting lines, the concen-
tratisn of hydrogen sulfide can reach higher lsvels, The tests on Angast 19,

1949 ghoy level= as high az 50 D.p.n.



