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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States -
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus: product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the

United States Government or any agency thereof.
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. ... _ INTERIM REPORT OH
1R QLOVE BOX FIRK CORTROL STUDIES

hncoecurred at HAPO, Except for a moderste spread of
_a‘ulip.apl,ni»hm the incidents have not been serious.

Whormmkhﬂmmmmm '
;‘_ctunlnuvwmll:iumtbommhm. _

0'41lustrates the problem. During a welding opersticn a
10ve box and ‘two mmall fires occurred, which in turn
muinthehoeﬂcm!‘qdbymtmandntm
ontamination to spread to sdjecent rooms and the

 lose - Govumnts Fire: One filter - 12

ts because of the pyrophoric ssture of ‘the mstals amd
) ITRO! cation, Because of criticality considerstions, produst
recovery,’ and ‘contumination many standard fire fighting teciniques are

ptable. For these resscos s limited progren'was undertaken bty Plutoniumm

“Metallurgy Opsretion to determine the best methods of comtrolling glove bax firee.

o ~m¢-i RN

All tests were caulmt.ed in a stesl hood with a gloved plaxiglass frant panel, i
Figure 1. The glive bax was connected to the main hood exhaust system and _

 ‘¢itted with atendaid 8 x 8 x 6 inch ONS inlet and exheust filters. The exhsust

filter was fitted with a transparent plaxiglass chamber so that any fire, sacke

or unusual occurrance in the filter could be visuslly cbeerved. ¥Mag

pressure gauges vere installed to messure the pressure differential between the
hood and the laboratory as well as to measure the pressure drop acroed the axbaust
filter.. Argon waa available to the hood so that inert conditions could be
similated. During the . course of the experiments it was found advantageous to
imbed & thermameter in the exhaust filter. The rising filter tempereture pr»
dicted the pending fallure. Copper water lines were installed on the down

strean eide of the exhaust filter to lower the temperature of the air paasing into
the main exhaust system. .

815

011, trash, and metal fires were investigated. Peanut oil wvas used primarily
although lard oil and transformer cil were aleo invostigeted, Trash fire vaz a
general category including combuatible hood paris, gloves, bags, and paper
products normally found :in hoods. Magnesium turninge were uged in all metal
{ires. : , ’ —
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- $L¥et affGrts were to determine the flash tempersture, ignition temp-
and qutos tlon temperature of peamut oil under comditions normelly
boods, !!nn temperatures were determined, but simultanscusly a

mnnzsoﬂo:mtmmmuuamwm
wua.am-tmcudmwmwuﬁuu”sc.
L ; heated oil bagan to smcke. Theevolntionotwhmmm
Mmumwummtmmww

W-AhhmtdclmchueMmdwdm
_the burning beaker of oil. This methkod was effective on small fires con-
mmdin.buhrorwmﬁmldnotbeadeqmteonannsyndm
nh:‘olm

2. ~W-t&amcomidond bacause aand is normally
svailaBle in hoods to control mstel fires., The sand sank without affesting
thé turning oil. Rmhwmudmouhthmtmm
Nlmdbelwigddcnt-pmtm.

3. W-Amrormﬂmmwwmw
iﬂotmwmbhnmauiugonmmedimmwtm {volume
tely 18 cu. ft.) at 25 CFH.: The fire was not appreciably
retarded in the time it took the hood exhaust filter to reach critical
tenpersture, :

4. L£O2 - The carbon dicxide «xung\neher was located inside the glove bax
_ ) and discharged directly into the closed volume. The fire was extinguished
Lo but the glove bax becams pressurized. Contamination of surrounding aress
would probably have resulted if the glove box had contained plutoniue.

S. Drx Chemical - Oil burning in a beaker was repoatedly extinguished by
sprinkling a few grems of dry chemical on the surface. 2§ pound dry
chemical extinguisher waa stored inside the glove bax and manipulated
through the hood gloves. The dry chemleal extinguisher extinguished all
types of oil fires wiihout pressurising the glove box. Poor visibility
dus to smoke sometimes made it hasardous to reach through the hood gloves
while looking for the extinguisher. A method was developed to introduce
the dry chemical into the hood through a fitting installed on the hood
pansl. The femals half of a quick-connectcr was mounted on a coupling
extending through and welded to the hood wall, Figure 2. Inside the glove
box & 4 inch section of 3/8 inch copper tubing was connected to the cowpling.
The exist end of .the tubing vas flattensd to form a fan~shaped alit
spproximately 3/64 inch wide. Tha tubing was bent so as to direst the dry
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the burning twrnings with ¥g0 sand. This
plutonium chip fires for ssversl ysare. ;
A sipeable portion of unburned turnings ware
netal fire extinguisant used on wreanium and

- sivecnium fires was adequate but not as effective as MgO sand.

Steel containers, ’painte;! rod, are £illed with MgO sand and mounted inside the
glove bdbax, Figurs ). The sand containers are sicppored to prevent moisture
pick up. Removing the container from the mounting bracket automatically removes

Several plastics and other materials of construction used as the transparent
panels on glove boxes wers tested for flammability.

The burning rates and self-extinguishing properties were verified using the .
tochniqua described in ASTM specificarion D-635-44. FRorm and Heas grades II UVA
and 5006, and Hanclito CR-39 werc evaluated. :

Grade 11 UVA is tho standard optical quality plaxiglass that has been used for
all glove box panels in the 231-Z Duilding, it will support combuetion.
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- Oyeids 5000 16 o lmnmn; tie. It w31l not support coubusion itself
but %11l duta in & fire wﬁ&f’mm source. Grade 5009 has recognized
fabrication disadvaniteges: it is softer and consequently more succeptabls to
soratehes amd 1t 1a .ngmxyim resistant to chemicel sttack.

‘Homolite CA-39 will eugport combustion but burns et ebout one-fourth the rate
otnuus It hes tliermal shock es akin to glass. Whils it is burning
; direttions, Ituqniunkol:mtin‘
‘s would caues & pamal to crsck losing the cone
normal. Hawolite's principle feature $s that
to chamical attack. It too, however, is difficult
wmbehsedonamaspacmenuﬂ

ths fire test hood wes removed and Feplaced with solid
5&9, I1 UVA, Bomolite, and safoty plate glass. The
hood fraw with the intention of sstting rether
. time required for the contamination barrier to
taly in every test the exhasust filter failed pricr to the test
a!mmm bdbrc any conclnaive results could be obtained.

various positions arciind the hood, but : :
at an angle of sppraximately 45° and with the cdutlet approximetely
the hood floce. Thahoodﬂnormcovaroﬂﬁthcirwlarni&u
pmrhcatedonalzin. by 11 in. grid. ‘A four pound, Safe-t-Mster,
her was campletsly dischisrged and the dry chemical ellowed to satile.
filter paper was welghed, giving thé smount of dry chemleal lotsted
ot and this figure convertéd to a concentration in greme/square inch
g the filter péper area, From this date topographical type curves ware
showing tlie 4ry chemioal's distribution in the hood.

It was determined expsrimentally that 1t took approximately 0.09 gr-s/oqmra inch
of ary chemical to etungnish en alcohol fire, and on this basis Q.10 grups wes

called safe. 1 . ) square inch

Your testa were performed: The first with the discharge nossle in the center
of the eide of the hood parallel to the ends. This left large unsafe areas st
either end, see Figure AA, The sécond test was cohductod with the discharge
nossle located at one end of ths hood with the nossle pointing parallel to the
8ides, Pigure 4B, This left an unsafe sone at the opposite end and a smallar one
near the center of the hcod, In the third test the nosnle was returned to the
center of the hood, but inclined 450 towerd one end. This covered the end toward
which the nossle pointed quite well but loft most of thae other half as en unsafe
gone, Figure 5A. The fourth test was identical to the third excopt that there

was an air flow of epproximaialy 50 CPM throwgh the glove box during the teat,
Figure 5B,
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¥ Ahrutudqptum‘npﬂmdhym.mdofujornm
' ccourring in offeite AEC installsticms.

B. hfqhqnumotﬁuw, wlmiph,anddedgni’enmd
glove boxes, problees in manipulating through hood gloves, transfer
techniques, snd criticality. .

<. Awdmcrmmaofﬁmmwm.nchunul.
oil, trash, end hood filters.

'D. fTypes of extinguishers, the availability, precticality, and an cutline
. of practices employed offeite. .

"B. Rssults of PMO tests conducted in fire control hood.

Y. Damcnstration of recommanded techniques on metal, oil, and alcokol type

fires.

G. Discussion of unsolved problems, such as filter fires, materials of
construction, alara systams, oto.

H. Demonstrate the burning characteristics of various plastics. Exhibit

of exhaust filtere which have failed in service.

1. Tour of 231-2 Building, to show veriety of hooded equipment, fire

potential connected with various metal fabricating processes, special

or unique problems associated with specific equipment, and duct level

J. Discussion of suggestions.

Probably the principle benefit realized from this underteking was the inoroased
cooperation and understanding between the fire department and operating personnel.
The fire department has an extremely difficult and challenging responsibility o
provide protection to the laboratory and manufacturing facilities. Failure to
appreciate their problems and axtend full cooperation would make it diffiocult to

provide the necesssry protection.

Dmonst.rauons. such #p ihose described above allow the fira department ta keep
abreast of the ever changing problem, onintain familiarity with buildinga,
prapare practical pre-fire plans, and suggost ramedies to axtating fire hazanie.
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SN N unmt ares that esth.coupling would adsquately protect under the
' tione that glove boxes operste has not been determined pre-
s indicats that each coupling could be expected to cover 13
glove dax floor; (See tests).

1

: M-ueucozmm‘mrmnm.
4. Rnoimm storege of rolvents inside glove boxes.
5, untmmmummmrcrmouumwmc.

6. mmmw‘rﬂmumwuwm@wmegmmm%.
7. Outline first floor ronm and corrider plan on duct level floor to essist
mmmomwmnnﬁwmmmmmmw

locstion.
- 8. Schedule periodic mmgéunhmnredepartmnt.

9. Provide for reasonably easy removal of glove box exhaust filters for
inspection following a fire.

10. Good housekesping inside glove boxes is the most effective sizgla method to
ninimige the fire hasard.

EULUER RLARS

1. BEvaluate tho use of a \dre nesh pre-filter ahead of the exhaust filter as
a mist eliminator and a firs stop.

2, Determine what can be done to provent or extinguish a filter fire.

3. Doumine what ehou]d be done to hood end roam exhausts while a hood fire
is in progress.

4., Determine what should be done if the fire pssees the hood exhaust filter inte
the bullding exhaust duots.

5. Decide if there lo s real sdvantags between various grades of plexiglase
used as glove box panels.

6. Dotsmine what cen be done to nunSmiza domage if fire breaks out off shift
and goes undetected.

7. Determine how wiusual hanards sucl. ac high voltage, critleality, and
vacuun systemo affsct recommended procodurcs,
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NOZZLE
* Dry:-chemicel dispersion pattern or-the glove box floor after

- complataly.discharging & four pound extinguisher with the nosale position

a5 ahown. Contour 1ines shown are’in grams x 102 per square inch.

Shaded areas are unsafe zones,




NOZZLE
‘ TIGURE 8a
Dry chemicel dispersion psttern vith nozele loceted in the center

- but pointed towsrd ome end. Contour lines shown are in grams X 10-2 per square inch.
o . Shaded areas ere unsefs gones
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EXYHAUST FILTERS :  INLET FILTER

- onted townrd inlet
e love Lox Juring the test,






