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An inert atmosphera chamber for the trensfer of reactive meterials iz desoribed. It has
the advantages of being ineapensive, easily cleaned, and can be evacuated.

1, Introduction

Many chemical compounds must be kept under
an inert atmosphere while being transferred or sam-
pled. Deacriptions of a numhber of different inert-
atmosphere tranesfer chambers or ac-called dry-boxes
have been published. These can be classed in three
ic;ipea. The simplest i= the inexpensive transier

amber maintaining protection from the ordinary
atmozphere by a continuous flow of an appropriate
inert gas. Suitably equipped plastic bags [1, 2, 3,
4, 5],' & section of pipe [B], the open bell jor (7], &
reaction vessel [3] and a refrigerator shell {9] are of
this type.

A sgcond type iz the dry-box with & constantly
maintained atmosphers [10, 11, 12, 13, 14] which may
be repenerated and recirculated. These dry hoxes
are most elaborate and include slectrical ou]l;.llts and
even gas cocke. They are not easily purged when
some Organic vapors are introduced. A device some-
times yzed to eliminata the long flushing time re-
gﬁ:ired is to expel the contaminated vapor in the

amber by an mflating balloon 11].

A third type can be eviacuated s0 that repurifica-
tion of the inert gas or long equilibration periods
115, 16] ran be avoided.

The chamber deseribed here is less expensive to
build than many of those described in the litarature
cited or commercially available and has a greater
versatility for sinall operations in the laboratory. It
iz of the evacuable type mentioned above. For the
oocasional tranefer and bottling of varicus ramples
this type of chamber offers the least expensive meth-
od in which the atmosphere can be purged completely
when vapors from one sumpla would contaminate the
next material to be transferred.

Another advan of tha chamber described here
is the ease with which the whole chamber or any

rtions of it can be dissszembled and cleaned, The

ell jar itself can be furtber protected against surface
deposits by lining it with a removable plastic film [17].

2. Chamber

The chamber iz illustrated in figure 1. It consists
of two main parta, the eommercially available plastis

bell jar, A, which measures 16 in. inside diameter .
;<A N . . Fraure 1. Assembly of the fnerf atinosphere chamber,
and 14 in. inside beight, and the base plate, B, which | s which et duplisateq are here shown onl
is & 20 i squere brass plate X in. thick. 4- Flastlcballjor.
- — ] i,
| Flgupes o bearkeds indicste the Bberatore referroees of the end af this papar. C. Snm&nxnﬂ&rhmmm
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_The base plate has several openings: two 5m.
dismeter holes for the ploves, one 3-in. hole for an
antechamber, and four holes threaded for ¥-in. pipe,
each closed by s needle valve {or control of evacua-
tion and admission of the inert atmosphere, A de-
gign using the hase plate in & vertical position with
a shell on it for a working sres is ore convenient.
Hewever, the sampling technique described later can
not ha naad,

The buze plate has four legs {15 in. long) attached
gt its cornerz, which hold it up sufficiently high above
the tabla top that the operator’s arme can ha frecly
moved about under the chamber while hiz hands are
inside the chatnber. Also sufficient room is availeble
for the introduction from below of equipment inte
the antechamber. All the flat mefal-to-metal seals
are gasketed by cutouks from u e in. neoprene sheet.

On both the top and bottoin faces of the bage plate,
geta of aix equally spaced, blind-tapped (4—20) holes
are provided, surrounding esch of the glove openings
and the gnte-chamber opening. These tapped holes
are for the }{-20X}{ Hex Socket Head Cap Scrows
used to fasten the glove retaining rings snd the
ingide sntechamber plate on the top of the base plate.
The tapped holes on the underside are for fastening
the glove port cover plates and the antechamber by
tha gama means.

Neoprene gloves [18, 19] are clamped over ihe
gleve holes by tneans of 4 in. thock bress ringe of
& in. outsida, and & in. inside, diamater,

3.. Atmosphere

For many uzes oil-pumped heliem, or argon, direct
from the tanks iz sulliciently incrt, In our usc for
transferring aamples of titeniwn salta, the gas needad
to be purified {urther. Therefore, a tower filled
with a mixture of glaes beads and tituniuvm trichlo-
ride in the lower half and & mixture of glags beads and
potasainm hydroxide pellete in the upper half was
meertad in the gas line, the gas passing from bottom
to top. This was followed by & trap packed loosely
with wouol which was immm{:n:lllin liquid nitro-
gen {for final drying of helivm er hydrogen, only).

For short periods the inert gas in the chamber ean
ha maintained by a filled balioon [20] atteched to
the exit valve.

4. Operation of the Chamber

Tha gloves are folded on the tep of the base plate
and the aniechamber plate is placed over the ante-
chainber opening, Any apparatus which is to be
needed and which ecan withstand evacuating is
placed on the base plate and the bell jer is placed in
position. The lids for the %avc openings are se-
cured in position under the hase plata and are at-
tached to the vacuum line. The antechamber with
its outside lid iz made fast to the bottomn of the base
plate. The whole apparatus and antechambker is
evacuated, lushad once with dry helinm, resvacuated
snd & flow of dry helium is then pul through the
chamber snd allowed to escape thropgh the ante-
chamber to the air.

Small picees of ppparas which cannot stand
evicuation are introduced to the chamber through
the antechamber, allowing the apparatus {0 vemain
in the antechamber sufficently long to flush out all
air,  When using the antachamber mn this way there
is a distinet advantage in uging & gas lighter than air
s¢ that the density difference ia favorable {or keeping
air from entering the antechamber.

Insome ingtances when hydrogen or halinm is vaed
atd where the sweeping out of the residual air is Dot
etilical the gas can be admitted to the mi: ol Lthe balt
%ﬂr by placing a bent tube on the zas inlet opening.
Slow displacement of the air {from the top of the
chatober downward is thus eccomplished.

5. Sampling Attachment and Techrigue

A digk 44 in. in diameter was made from ¥ in.
thick brass plate with six ) in. holes matching the
pot used to attuch the anlechamber. Four 10-mm
holes and four small plates for elamping were made
a3 indicated in tha fipurs at ©. The clamping
gasket was mude by carefully cutting small rectangles
of mneoprene sheet te match these rectangular
clamping plates and cutting & bole in each shghtly
under 1{-mm in diameter by means of a cork horer.

A stock of 10-mm tubing which would just paszs
through the 10-mm holes was obtained by selecticn
from ordinery stock tubing. Pieces of this tubing
about 8 in. in length were cleanad and & bulb with »
breakable tip blown on one end. When positioned
in the clarop, elamping gasket, and attactment plate,
the seal of the tube Lo plate was made vacuum tight
by tightening the clamp.

With the fonr hole plate as shown, four samples
could ba sealed off at a time. This can be done as
follows: Four tubes marked at both ends are weighed
and elamped in the plate with the open ands upper-
snost and projecting not more than % in. above the
plata. The plate with its gasket is next nttwched
to the base plate in place of the sntechainber and the
valve connecled to the veacuum line. The inside
antechamber plate with ita gasket (and with its
valve closed) 18 placed over the antechamber hole
which now has the sample tubes projeeting into it
from below, The valve in the sumple tube platetis
Oﬁ;ened and the sample tubes evacuated, after which
the inert stmosphere is introduced by closing the
valve to the vacuum and opening the inside ante-
chamber plate valve. The inside plate iz released
and lilted away [rom the antechamber opening, The
samples are then introduced into the tubes after
which the pressure in the chamber is reduced und the
sample tubes sealed off. The sample weight is
obtained as the difference between the sum of the
waights of tha two parts of the senled off tube and the
original weight of the tube, all corrected for
buovaney.

A controlled atmosphere chamber constructed as
described above has baen used for about & years in
these laboratories and has proved to be quite satis-
factory in the handlimg of materials which are
auscapiibla to contamination by meoisture or oxygen
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Even such sensitive rnaterial as finely divided
titanivm  trichloride has been handled withouot
contamination. The ease of cleaning spilled mate-
rials and the rapidity with which the apparatus can
be resssenibled, ns mentioned sbove, have enhanced
the value in cur day to day use.
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