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Ter COLORIELRIC IEASUREILIT OF PHOSCGE!E

IN THE PRESEUCE OF HYDROGDI CILOAIDE

Task force "C”, of Manufactuvring Chenists Association, has an assignuent

relating to the safety of vinyl chloride transporiation. More sreci-

fically, the task Force is examinie; the sitwation of rupbureu anéd burn-

ing tanli cars with a view 1o estimating the presence of toxic gases such

as hydrozen chloride, carbon nonoxide and whospene. Due to its partic-

ularly insidious natu:e, and the lacxk of periirent information, nhosgzenc

hes received tue major attention. Tae portion of the investigation assuied

by UIIROYAL CHeMICAL was the testing of comrercially availeble testing its N
to ascertain their suitebility for on~oite detection of traces of phozjen T
in the mresence of low concentrations of hydrogzen chloride gas. If the

hydrogen chloride was found to interfere, the feasibility of a scrubber

tube filled with zince granuwles to elininaie the interlerence, was to be

vart of the investization as well.

Tests vere made witn throe deleclion sysiens:

1) M.S.A. Univer sil Tester, pode) 1 with 89820
cLeclior tuhes

c
a2
)

2) Unico h3o Precision Gaz Doteeter wis L6

ftubcs

6F6L1 THN

3) Scoit-Drager Gas Detector Model 19/31, with
025/ PhOa zene detector tubes

ctors were used on alr to whick phosgene ard hydrogen chloride
vere added in the following concenitrations:

1) 0.5 opa phosgene, no aydrojes chloride
2) 0.5 nom " , 50 ppu 7 "
3) 2.5 pom n s no 1 B
L) 2.5 ppm " » 250 ppm " "
5) 50 P?m 1 P no u I
€) S0 ppm n s 500 ppm " -
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The tube containing zinc was a medicine drojzer tube, T mn 0D, and

75 wn lonz. It held a colurm 4O ma lon of Bakers "granular LO mesh”,
Reagent Grade zinc. The wecight of the zine 2s 4.0 grams. Glass “rocl
plugs held the zinc in place. The tube was connected to the detector
tubes with very short rubber tubing seciions so that there was a glass
to glass butt.

Vle were unable to confirm iSA's claim that there was no interference
from HCL below its allowable limits. At 50 ppm HCl, the MSA tubess gave e
nezligible response to 0.5 ppm phosgene. A zine pre-tube did not help. o
Yhen the HC1l was 250 ppu end the phos:iene is 2.5 vom, the color formed
was faint with or without a zinc pre-tubes. Hovever, when the EC1 is 500
prm and the phosgzene 50 pom, geood colors were Toried with and without the
zinc pre~tube.

The Unico-Kitagaie tubes were even more sensitive to hydrozen echloride.
At all three levels of phosene and hydrojzen chlioride, there was no
color vnen hydro_en chloride was prescnt, and colors with much reduced
intensity with the ranuler zine pre-tube.
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The Drager tubes vwere sensitive to 250 prnm HCY vhen the phosgene was

2.5 poa, and gave no color. However, the zinc wre-tube restored the
sensitivilty of the syster. At 500 ppm ICI and 50 pom phos_ene, the colora-
tion was jood for tubes witnh and rithout a ziuc ypre-tube.

Conclusions

Whnen the retio of hydrozen chloride to phos;ene is high (100:1), all the
detection systems suffer interference.

Vbhen the ratic of hydrogen chloride to phos ene is reduced (10:1), only
tire Unico-¥itagawa system falls to perform adequately.

Probably the most satisfactory system is the Scott-Drager egquiprient with
the detector tubes protected with a zinc dre-tube.
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( )Expiration dates of two boxes, Oct. '70, lay 'Tl. Literature provided
with detector tubes states that "other comion gases in the range of
their allovable limits do not interfere with accurate measurements‘.

(Q)Expiration date Mat. '70. Literature provided by Kitagzawa with the
tubes states that hydrogzen chloride interTeres by vroducing a similariy
colored stain at coacentrations over S0 Tpm HCl. The Xitagawva detectien
systen is also available from Matheson Co., Inc.

(3)Expiration date Dec. 1971. A Drager bulletin (ilo. 38, May 1960) indicates
tolerance of their system to hijh concentrations of nydrosen chloride.
"Where the conceniration of phosgene was 2.5 ppm, and that of hydrochloric
ecid 350 ppm, the phos;ene readin: was 3 pom."
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