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I n  the preparation of mustard a hood with a good 
draft  should be used. Dissolve 122.2 gm (1 mole) of 
Kromfax solvent in 978 gm of 36% hydrochloric acid in a 
2-liter round-bottom flask and place under a reflux oon- 
denser. Heat this solution between 80° and 90° C for 
1 hr. The liquid will become turbid, due to the separa- 
tion of the mustard. Allow to cool and separate the 
lower layer by means of a separatory funnel. The 
mustard thus obtained may be freed from excess HCI 
by passing a stream of dry air through it. The weight 
of product should be about 149.5 gm, or 94% of theory, 
and the melting point about 13O C, which indicates a 
purity of 96%. Pure mustard has a melting point of 
14.5"' C. 

The crude material can be dried by heating under 
vacuum a t  50 mm, a t  a bath temperature of 100° C, fos  
1 hr. Purification can be obtained by distillation in 
vacuum from a round-bottom flask fitted with a n  air-
bubbler tube and equipped with a short column (7") 
packed with glass helices. Useful boiling points of 
mustard are 81°/5 mm, 93°J10 mm, and 107°/20 mm.1 

I n  handling this material, i t  should be remembered 
that i t  acts as  a blistering agent even a t  very low con- 
centrations. The spent aqueous layer from the above 
reaction should be handled with care. I t  may be satu- 
rated with HC1 gas and used again, or decontaminated 
with gaseous chlorine before disposal. I t  may also be 
decontaminated by means of bleaching powder paste, as 
described below. 

Mustard should be used in a hood with a good draft. 
One should avoid breathing the vapor and should allow 
neither the liquid nor the vapor to contact any part of 
the body. Particular care should be taken not to expose 
the eyes to mustard vapor by working for prolonged 
periods with the head inside a hood containing it. 

Rubber gloves should be used in handling mustard. 
If  the gloves become contaminated, immerse them for 
4 hrs in boiling water before the next use. Gloves made 
of rubber which is about 35 mils thick may 'be worn 
with safety for about an hour after they have been con- 
taminated with liquid mustard. As an added precaution, 
wash hands frequently when. working with mustard, 
especially if i t  is suspected that the hands have become 
contaminated. Mustard must be washed from the skin 
immediately after contact to eliminate danger of burns. 

Decontaminate glassware by immersion in concentrated 
nitric acid a t  room temperature in a hood. I n  a short 
time a reaction will take place with evolution of brown 
fumes. The mustard reaction products are toxic but 
have a very low vapor pressure. After treatment with 

= F o r  purification by crystallization, see J. Amer. chem. 
Soo., 1947,69, 1808. 

nitric acid, the glassware should be washed thoroughly 
with water and the sink thoroughly flushed. Bulk 
mustard should be added to nitric acid with caution 
(preferably dropwise), 'because the reaction is violent. 

Should mustard be spilled on a laboratory bench or 
on the floor, don gas mask and rubber gloves and decon- 
taminate promptly as follows: 

(a) Soak up all liquid with rags and dispose of the 
latter by incineration. 

(b )  Scrub the contaminated surfaces with a paste of 
bleaching powder and water. Allow the bleach paste to 
remain in contact with the surface for 24 hrs, then 
remove paste and wash the surface with soap and water. 
Dry bleach must not be mixed with bulk mustard, be- 
cause the reaction is violent and jlammatory. 

Small objects which cannot be placed in nitric acid 
may be decontaminated by immersion in either a carbon 
tetrachloride solution of chlorine or ~ i c h l o r a h e - T  or 
a slurry prepared by mixing equal weights of bleaching 
powder and water. Mustard readily penetrates porous 
materials such as paint films or wood. Only the surface 
contamination is removed by a quick treatment of such 
materials with decontamination agents. A relatively 
long contact with bleaching powder or solutions oon-
taining active c h l o r i ~  is required to decontaminate 
porous surfaces effectively. 

Incineration is a convenient method of disposal of 
small quantities of contaminated material such as cloth- 
ing, rags, or wood. Since some undecomposed mustard 
'vapors may be given off, the incinerator stack should 
be so located that the toxic fumes will not constitute a 
hazard. 
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The formation of cysts by certain protozoa can be 
studied as a problem of cellular differentiation. The 
genus Colpoda, and specifically the species C. duodenaria, 
forms permanent or resting cysts when the medium is 
deficient in available food, provided that the concentra- 
tion of the protozoa is not too low. As fa r  as can be 
ascertained, there are no structural parts to the resting 
cyst, other than cytoplasm and nuclei contained in one 
or more membranes. Redifferentiation can be followed 
by staining the cyst a t  intervals after immersion in an 
excystment medium, such as hay infusion, yeast extract, 
etc. 

Excystment induced by some carbon compounds of low 
molecular weight (1) and excystment induced by potas- 
sium phosphate with or without such carbon compounds 
( 2 )  have been reported, but in no case has the medium 

been as efficient (measured by the time required for 50% 

of the cysts to emerge) as, for instance, the optimum con- 

centration of yeast extract; the optimum concentration 
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