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Anal. Calcd. for C6H5N3: C, 60.49; H, L.23; N, 35.28.

Found: €, 60.45; H, 4.34; N, 35.00.
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A simple and inexpensive device made from readily available laboratory

materials is described here for the safe handling of palladium black.l’2
The device allows thorough rinsing of the catalyst (once generated from
palladium chloride) with water, any suitable solvent, removal of most of
the solvent and safe transfer of the catalyst to the reaction mixture with
little or no danger of ignition or of moisture absorption.

This "syringe filter" device (Fig. 1) consists simply of a 10 milli-
liter Plastipak syringe3 (Becton-Dickinson and Co., Rutherford, NJ) with
the tip cut off at the end of the cylindrical barrel and of a porous poly-
propylene disch forced-fitted in its place.

The syringe filter method for handling palladium black catalyst has
been shown to be much safer than conventional manipulation. Numerous ex-

periments using the syring filter have been performed in our laboratory
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without incidences of fires, a potential hazard when working with palladium
black.6 We have also demonstrated that palladium black handled with the
syringe filter is of superior quality to that generated by the conventional
procedure, since it contains only trace amounts of solvent and can be trans-
ferred to the reaction vessel with little or no moisture absorption. The
syringe filter has also been used for the safe handling of other dangerous

catalysts including Raney Nickel.
EXPERIMENTAL

Generation and Handling of Palladium Black.s— A 5 ml portion of a P4dCl

2
stock solution prepared by dissolving 1 g of PdCl2 for every 5 ml of 2 N

HC1 (heating required), was added to 50 ml of boiling water contained in a
400 ml beaker. The mixture was brought to a boil and treated with 0.20 ml
of 97-100% formic acid. While still boiling, the pH was adjusted to T7.5-
8.0 by the addition of approximately 16 ml of 10% KOH. The pH of the boil-
ing mixture was then brought back to 6~7 by the addition of formic acid.

Boiling was continued for 5 minutes.

The palladium black was then transferred to the assembled syringe filt-
er that has been fitted onto a 250 ml filter flask by means of a rubber
tapered filter adapter (Fig. 2). With mild suction, the catalyst was washed
thoroughly (6 to 7 times) with distilled water. Water was then removed from
the catalyst by 6 or T successive washings with methanol. [CAUTION: Do not
allow the catalyst to go dry]. After the final rinse, the plunger was re-
inserted into the syringe barrel, the end of the syringe filter placed a-

gainst a rigid absorbant surface and the excess methanol squeezed out.

Quick withdrawal of the plunger (approximately one inch) causes the cata-
lyst "pellet" to be separated from the filter disc. This filter was then

pried out cleanly with a sharp object (the disc can be cleaned for re-
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use). The palladium black pellet was then ready for introduction into the

reaction mixture.

SYRINGE FILTER

ASSEMBLY
RUBBER TAPERED
FILTER ADAPTER

PALLADIUM BLACK

SYRINGE BARREL
| SYRINGE BARR

POROUS POLYETHYLENE
DISC

FILTER FLASK

SIS

Fig, 1 Syringe Filter Fig. 2 Syringe Filtration
Assembly
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6. Although contact with trace sulfur-containing materials such as rubber
stoppers is reported to poison palladium black,” we have never experi-
enced this difficulty using the Plastipak syringes which contain rubber
plungers. However, if this is a concern, a teflon barrier made from a
single layer of 1 inch +teflon thread tape (Crane Packing Company,
Morton Grove, IL) may be used over the rubber plunger.
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