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MORSERTO CHEMICAL COMPAL -

Iscation : Texas Cilty, Texas ce;  Plant Manager's
Safety Board
Date :  August 15, 1963 Carl H. Duhcn

J, W, Kcngabled

Sub,est MERCURIC SAUT EXPOSTRE

To ¥W. R. Hisbet

[X]

For the past several moubhe, VM operating and malnbenance super-
viegion with the assistauce of the safety department have studied
the exposure of personnel to mercuric selts in the handling of
catalyst and maintenances of reactors in VCM, This study was
triggered by an incident which cccurred in late Merch and was ex-
tended to Include the rebublng operation of twe VOM reactors in
Apcril and July cf this year,

O Mapeh 26, 1663, = VoM reactor {28R1-8) was shut down at 0400
to replace & leaking btop head gasket. Hitrogen was used to purge
aut Hhe organics wnlle sizan was kept on the shell side to keep
the preactor not. Iater the steam wWas sStopped, and the reactor
cooled down to 4H4°C., preparato to gerformance of the required
work on daylight hours (Ma»ch 28). However, it was felt there
wzs still oo much BHCO1 and organies on the bed, so purging and
steoning wars -esuzed. AL 0400, March 28, the steam was asgain

saut off and the work was performed on the wmorning of March 26.

The temoerature of the reastor shell uwas estimated fo be about

720, £o th2 tiTe the word was fdone. The top head was removel,

£z oid gasitet remcved. a new gasket placed; and the head returned
anl bolted on. This was done by four bollermsiers, requiring

rtoct 45 — 62 minutes during which time these men were exposed. No
wrantolatior cothsr thon natvral aly currents was provided.

Lige on Kerceh 20, the sams four bollermakera were involved in the
romoiel of portions of the cabkalyst screen on 22R1-5. Two of these
wme2n. Luzes and Hewvins, perforwmed the burniong work of removing the
z:poen coctions.  They were oceupled in this Jcb almost continucusly
Srolug the four affernoun hours. The obther two bollermalers worked
232 off and on In the vilialty of this perticular job., The cutblng
o Bhe slre.n Invelves the use of & torgh to cut the szreen dirscely
Txzisvy bne holbom tube sieeb,. 4 secstion of tubes adliacent ro fhe
foiut of cutd i beon erstizd O catalyast. It 1s impossikle to
¢23 She oazlrd : vansigirliag some hezat to the tubs sheet ana
B o o s2ivat wcardw,

It could nct e delzraineld which iacident or 1f both incilde-ts
somztitased Sz exvesuse of thepes emplojyees,
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rate Briday afterncon, Iucas nobiced that he had & measle-like rash
on his lower legs. By Monday mornlng, April 1, when he reported to
the dispeansary, he was badly welted around bkls neck, arm pits,

walst, lower body and legs., Fe was referred to our docftor who,

upon learning of the suspected exposure, obtained a urine specimen
from the patient and treated his skin erupblons. By Tuesday mornlng,
he reported dirsctly to the doctor because by now he had considerable
gwelling around the eyes and in the legs, The swelllng. upon treat-
ment, quickly subsided and he returned to worl.

On Thuprsday, April U4, the specimsn result was reported at 214 micro-
grams of wercury per liter of sample {normal is 80). A4n investiga-
tior was immediately begun, and the following steps were agreed to
be Cakent

1. BSaleby Gepartment w21l fipnd if a mercuric chloride detector
18 available {ordered on April 7 =nd received on May 3).
Fach handling of the catalyst bed will be tested during the
Worle, This will continhue until the safety department is
knowledgeable of the extent of the hazard and 1s satisfied
with Lthe conbrol of that hazard.

2. Operations will immediately revise the wrltten operating
instructions to reguire that the reactor be cooled to
ambient temparaturs befors maintenaunce persconnel will he
sermisted to work on the reactor,

3. HMaintenanrce will icnediately remove the bolilermaker with
the rash from the arsa, In addition, the other three
poilernavers will be informzd of the situsiion and
specimzns taken.

4, Depsznding on the rasuiits of the various tesis, a rotatlon
pian for malanbenence vorksrs in this particular arsa wWill

pz coasidered,

Nn Wresday, April O, the resulis of the other three bollermakers
Kera obsained and found to be lh excess of normal. Each man was
inforned iaodividually by the Safety Dirzactor, 1so0, two other wmen
wers {ron Rampled-—ore vas the VOM porter {Wililiams) who for many
»zuuz nas haadled cetelyst and probably bas been exposad bo the
ot iove chanh ary one other individual (ke was found Lo be ncrmal);
the oLher uan {Mapes) was & boilermalker who hzd worked every
eoleiyee-handliig aop in the reactor sectlon for the past year and
z and has woried Iin the area five of the last ssven yesrs but
& o% work the specific jebs deseribed hersin {he was found to be
o 13

Is 4o intervestiug o nose That of the four bollermakers, Hawkins,
oo axhlbited Toe highest level, was new Uo the reactor arsz having
tezn acaigned to that aren on March 27, conly one day before tine
lrcidenis dsscribed.
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On the basis of the results, Iucae (on April 1, 1963) and Jensen
and Hawkins (on April 8, 1963} were removed from this area. Uptmor
was left in the area, Samples were taken approxlumately one week,
one month and two wmonthg later and the results, although not con-
clusive, would Indlcate that a1l were normal and the exposure was
mininmal. The results of these tests are shown in Table I, The
doubt arises frouwu the erratlc resulbts obtalned. The Complete
Clinical Laboratories of Dallas, who performed the analytical vork,
suggested the use of new containers for each sample, and this was
done after June 15,

Discussions of the medical evaluation of the problem and individuals
with Dr, Matlagz and Fr. Garrett would lead to the conclusicn that
all four men had experienced only a minimal exposure, that the re-
moval of the men f7om the area wWas unnecessary, and that there would
be no permaneht effects as a result of this exposure. The real gain
afforded by this incideut was the re-evaluation of the potential
hazard and the review and revislon of work procedures.

Gartaln environmental tests were rade by safety department personnel
using a Kltagawa Gas Dztector. No wmercury vapor vas found during
the loading of 22R1-3 on May 9, 1963, or on the unhzaded bui cata-
iyst furill 22R1-5 on May 10, 1563. When 22R1-5 was empty and the
tubes were bheing drillied out of the top btube sheet Iin preparation
for the cutting of the tubes on June 18, tests indicated a maximum
allcwable concentration of wmercury directly on the tubs sheet but no
mercury 2t five feet above the Tube sheet. Hesulis are complled in
Tavie IIX.

In April 1863, a VCH reactor, 22R1-6, was retubed. The old tubes
were removed by cutting "windows" in the reazctor shell, placing =2
men ingide the sh=2ll o cubt by torch a three-foot sestion of each
tube so that the boittom tube cheet could be dropped, and then drill
out From the toy bhe remainine section of each tube, This work was
performed by several crews on 2 continuous basis from Aprll 11 fhru
April 19. Ths men wers ventilaved with fans sucking alr away from
the woric. and the cuitter was eguipped wlth an ailr-ventilated welderis
helmet. Two of ths boilermaskers, HMoore and Guss, knowing of the
other sxposure. reguecSed that they be tested for mercury, This was
done on April 17, and the results indicated a minimal exposure {146
and 147 umeg/liter respectively). - -

Bfter this Job was completed. the work method was dlscussed witn the
tyvo men, One metaod for 2a exposure to oceur was recogrized Srom
the dlsgcusslon. Ta= man valle performing the cutting of the tubes
had the ventllizted helmsb in piace but would £iip up the mask to see
wnat hz had cut. This Zeft him exposed inside tha reactor shell
withous :ns Deneflé of the masi zir circulation,

In July 163, an
wekers requested

whher
-1,
that

regcbor, 22R1-5 was retubed. The two boller-
2y D2 assigned to this job aznd checked for
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meprcury exposure, This was done, and in additlon two other boller-
makers, Jolly aud Land, were also checked. All members of the crew
vere lnstructed on keeplng the ventilated helmet in place durlng
their work inside the shell, The results of their specimen mercury
checks are abtached 1lu Table III. The elevatlon was slight but not
above the normal maximum of 80 meg/l., &nd no heslth hazard due to
mercury exposure was sustained by Che men,

To provide reference to understand the resulis of the urine wercury
checks, O -~ 80 micrograms per liter is counsidered normal; above

80 meg/l. would indicate an exposure., An instantaneous exposure
resulting in a concentration of more than 80 but less than 300
meg/l. vould be considered a minimal exposure requiring the removal
of the indlvidual from thz arsa if the exposure was still present;
above 300 meg/l. woulé be consldered a definite exposure reguiring
the removal of the indlvidnal frox any counbact with mercury for
three months or untll mercury content Grops below 80 meg/l. Pro-
longed exposures causing the level tvo remain above 300 meg/l. for

a lcng period of &time could result in serlous health problems and
disability. Such oceurrshoes are extremely rare in Arerican
industry,

During the sscond reastor {28R1-5) retublng operation, environmental
rercury checks were made by cafety cdepartment personnel using a
Drzper Gas Detector. This instrument is capable of measurements in
exoeas of the HMAS of 0.1 meg/mS, the maximum of the Kitagawa Gas
Detector,

In preparation for the removal of the reactor tubes, the reactor
was unheades, empbisd of caftalyst, and the tubes washed and ratéled.
Theoz were 15" x 20" windows cub in the reactor shell on the north-
east znd southwest corners and a 4800 zfm. 6% venbturi blower vas
instolled bo puck out &ir through the southwest window. Deba is
zompiled in Wable IV, The highest concentretion wasz sxperienced
wnile using the futrode {3/16" rod) and more smoke was visible, both
irside and issulng out the bottom and top of the remetor, when thie
cutbing zod was used.

Tt i8 She cpinion of the safely department fhat the hazard of mer-

cury polscaing ia the VU¥ reactor arsa is minimal but varied de-~

pending on the opsration iuvelved.

1. Termal personal hrglene would gliminate any hazard from
mercury absorption Through the skin,

2, kwishing vhe handa =nd face before sabing or smoling i3
ga3irable to aveld casalyst ingestion by mouth,

3. The grzatest exposures 1s by oral inhalatlion of mercury
vepors, and thess can be avoided entlirely or redueeé to
2 rot-hazardous ievel by zdeguate fresgh alr ventllation
of the worker and bthe eliminstion of the exposure to
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catalyst above ambient tewperature, Although no maximmum
gafe bed temneratuve can be gpecified, the atmosphere
above a 100°F. bed is considered ncn-hazardous and work
can be performed safely at bed temperatures 1n execess of
this 1f adeguate personal ventilation is provided.

It is recommended that during heating or cutting opera-
tions invelving an open reactor, whether filled with
catalyst or not, only necessary wWork be done in the
viclnity of the reasctor and the arsa above and beneath
the reactor being worked on be roped off.

¥hen reactor rstubing is to be psrformed. “"rattling® of
the emptied and washed tubes reduces the expozure
significantly and mekes the Job cleaner and easier.

Vil

€. L. Gllmore

Astachments ~ 3
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