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I t  is often necersary in certain microbiological pro-
cedures to determine the p1-I of a minute quantity of a 
flxdd which may not possess a sufficient buffer capacity 
to permit dilution to thc minimal quantity of approxi-
mately 2 ml, as required in the ordinary specimen cup 
(5-ml beaker). Othcr proeedurcs, occasionally requiring 
subsequent analyscs on thc same minute amount of spcci- 
men, may not pcrmit of dilution dcspite the inhcrcnt 
buffer capacity. The use of the deviec to be described 
permits one to malrc more frequent tests on such sub- 
stances as teazs, sweat, salivary aspirate, and other 
normal as well as pathological fluids ordinarily obtainablc 
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in only limited quantities. Ccrtain clinical and pediatric 
specimens of but a single drop in quantity may be ac-
curately detcrmined in only a fraction of thc timc that 
is usually required for a microcolorimetric test. 

The micro-bealrer shown in Fig,. 1 was cut from a 
2'' cast Lucite rod. Plexiglas, a virtually identical methyl 
mcthncrylate product, may also be used for this purpose. 
A length of 5'' is cut from the rod and affords a most 

scrviccable height. A 2brrand a fN round surgical bur 
were uscd to cut the circular depressions to the depths 
shown. The channel between the depressions is cut with 
a i'' round bur (surgical or dental). The chanucl, of 
eoursc, establishes the necessary bridge betwcen the 
electrodes a t  the cxpense of a ncgligible amount of the 
specimen. Thc depressions and channel arc polished with 
a wisp of cotton wound around the burs employed, using 
cxtra fine pumiec and water. A thin pastc made of SnO, 
in water produces a lustrous and smooth finish. Various 
hand rotor dcvices or thc dental enginc servc admirably 
in pcrforming thesc opcrations. I n  order to avoid dcpoly- 
merizing thc surface of thc plastic the cutting proeedurcs 
should not be performed too rapidly, and even grcater 
discretion rhould be employed in avoiding the generation 
of heat in polishing. The entirc device may be smoothed 
and polished with thc same agcnts, using a polishing 
wheel of mcaium size. This design is applicable to the 
Bcckman ''270 '' calomel elcctrodc and thc ' ' 290 ' ' glass 
electrode, which are most commonly employcd with the 
instrument. 

Thc total volume of the depressions arid channel should 
not excecd 0.2 ml. However, 0.1 ml of the spccimen may 
be expediently employcd due to the combined displacing 
volumes of thc two electrodes. A simple procedure is 
to place a drop, or about 0.05 ml, in each depression, 
placc the micro-bealrer in the specimen-cup support 
(beaker holder), loosen both electrode set screws, and 
carefully elevate to position. The calomel eleetrodc 
should follow the path of stmight-line insertion, the 
glass electrode bcing converged toward it. Thc compara- 
tively soft and resilient surface of the plastic grcatly 
minimizes thc danger of breaking or scratching the 
clcctrodes. Thc bridge will automatically bc formed if 
the fluid shonld not be inordinately viscous. Carc should 
be taken with viscous solutions, howcver, for if any air 
is trapped in the ~mallcr depression, connection with the 
porous fiber of the immcrsion tip of thc calomel electrode 
cannot be established. The diameter of the micro-bcaltcr 
being less than that of the cup support (bcalrer holder) 
cnsures simple flcxibility in adjustment. The use of 
this device docs not rcquire the rcmoval of the regular 
glass clcctrode, or thc 5-ml beakcr holder, and one worlrer 
may immediately follow another using the micro-bealtcr 
or convcntional cup without inconvenicncc. Thc tempera- 
ture variablc is no more critical with 0.1 ml of a spccimcn 
than with a largcr amount. 

Thc plastic is entirely resistant to acid or allrali within 
the usual p1-I range (2-10). I t  is readily attacltcd by 
the organic solvents and crazes rapidly by short sub-
jection to 70% alcohol. The micro-bcalrcr is best eleanscd 
with a soft brush or towel, using warm watcr, soap, or 
any of the dctergents. I t  may be disinfected, if ncces-
sary, by immcrsion in a 1:1,000 solution of bichloride of 
mercury for 10 min or a 1:1,000 solution of benzallronium 
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chloridc (U.S.P.) for 20 rnin. Bccause of the aforcrnen- 
tioned effect that alcohol has upon the plastic, tinctures 
must necessarily bc avoided. Boiling of the device causes 
cloudy dcpolymerization and is thcrefore inadvisablc. 
Thc 4'' hcight of the dcvice permits the intact removal 
and subsequent replacemcnt of the specimen cup without 
replenishment of the distillcd water or buffer solution 
in which the electrodes are ordinarily rnaintaincd. 

When testing minute quantities by this method i t  is 
particularly desirable that the clectrodcs and micro-
bealter be scrupu1ou:ly clcan and adcquately rinsed. The 
electrodcs are ideally rinsed thrce times and blottcd with 
a fresh sheet of cleansing tissue. This procedure is 
especially recommended if the specimen should be poorly 
buffered. For a very critical test a contact discrepancy 
in  rcadings may be avoided by employing the dcvice with 
the prcferred buffer solution whcn making the asymmetry 
potential corrections. I t  is also preferable to use a buffcr 
solution of approximately the samc pH value as the solu- 
tion being tested. The plastic is comparable to soft glass 
a s  a nonconductor, possesses lcss porosity, and is virtually 
unbreakable. 

A Rapid Method for Preparing DDT 
in the Laboratory1 

New Jersey Agricultural Experimelzt Station, 
Zutgers University, New Brunswick, New Jersey 

DDT is an abbrcviation of thc chemical tcrrn, dichloro- 
diphenyl-trichlorocthane, (C,H4C1) ,CHCCl,. This out-
standing new inscaticidc has become, during the last 5 
years, the subjcct for numerous investigational studies in 
the entomological and chemical fields. The commercial 
technical-grade DDT is a mixture of several isomcrs and 
impurities (3). I t  consists essentially of 70-75% of 
p,p'-DDT, 1-trichloro-2,2-bis (p-chlorophenyl) ethane. 
The p,p'-DDT isomer is mainly responsible for the in-
secticidal properties of the compound. Whcn pure, i t  
has a melting point of 108"-109" C. 

Conimercially, DDT is now prepared by the Baeyer 
condensation method originally cmployed by Zeidler ( 5 ) ,  
who was the first to report thc synthcsis of this 
compound. The process involves the use of chloral, 
fuming sulfuric acid, cxpensive and more or less com-
plicated apparatus (4).  Both chloral and fuming sul- 
furic acid arc unpleasant and hazardous to handle, 
especially by inexpericnccd worlters and students. Rc-
ccntly a laboratory method was suggested by Darling 

(2) in which chloral hydrate is substitutcd for chloral 
but rcquircs the addition of oleum. 

Research worlt with DDT, as  wcll as teaching insecti- 
cidcs, often requires the synthcsis of small quantities of 
pure DDT in the laboratory. Not all laboratories are 
equipped with suitable apparatus to handlc hazardous 
reagents. 	 The writer, being confronted with such a 
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problem, has worked out a short and simplc rncthod for 
preparing small quantitics of DDT without the use of 
cithcr chloral or fuming sulfuric acid. The entire proc- 
ess can be carried out within one laboratory period and 
has bcen successfully used during the last two years by 
the writcr and graduate studcnts taking courses in 
insecticides. 

The method is based on the theoretical reaction of 1 
grn mole of chloral hydrate and 2 gm moles of chloro-
benzcnc (sp.qr., 1.107) in the presence of about 4-5 times 
their combincd volumc of conccntrated sulfuric acid. 

When only small quantities of DDT are desircd, cor-
rc5pondingly smallcr proportions of ingrcdients, based 
on 0.1 gm molc of chloral hydrate, such as 17 gm of 
chloral hydrate and 23 ml of chlorobcnzene, are conven- 
ient to use. 

The procedurc is as follows: 
Placc 17 gm of chloral hydrate crystals and 23 rnl of 

chlorobenzene in a glass-stoppered, 500-cc Pyrex rcagent 
flaslt and lteep in clectric oven a t  60"-70" C for about 
20-30 min with occasional shaking, or until all the crys- 
tals have dissolvcd. Cool to room temperaturc and slowly 
add about 180 ml of concentrated H,S04. Stopper and 
shake vigorously until precipitation starts. This opcra- 
tion usually requircs about 1 hr. Let stand for about 
15 rnin with frequent shalting or until precipitation is 
complete. Thc upper solid laycr contains the crude DDT. 

Pour the mixture into a glass jar containing about 1 
gal of cold tap water and allow to stand for 15 min, or 
until the solids havc settled. Filter through three layers 
of cheesecloth and wash scveral times with tap water. 
Transfer residue from checsccloth into a widc-mouth 
bottle or a small glass jar, add about 50 ml of eithcr 
2% Na,CO, or 4% NaHCO, solution, and shako for 5-10 
min. This will neutralizc the acidity. 

Filtcr through a small, dry, Buchner funnel and wash 
several times with distillcd water, or until the filtrate is 
neutral to litmus. Continue air suction for a few minutes 
or until no more water drains out. Transfer the residue 
to a small porcelain mortar, add about 100 ml of cthanol, 
and triturate with a pestle for 5-10 min. Filter through 
a dry Buchner funncl, rinsing twicc with 25 ml of cthanol. 
Continuc suction until no morc alcohol drains out. 

Dry the rcsiduc a t  70"-75" C in an clectric oven for 
2 hrs, or until all the alcohol has volatilized. Cool to 
room tempcrature and weigh. An avcragc yield of about 
16 gm of practically purc DDT is obtaincd. 

Samplcs from 6 batches prepared during the last two 
years werc analyzcd for p,p'-DDT by the chemical 
method dcvclopcd by Cristol, Hayes, and Haller (1). 
Thc results havc shown variations of from 94.5 to 
98.35% p,p'-DDT, giving an avcrage of 96.82%. The 
melting point rangcd from 106" to 108" C. 

The laboratory-prepared DDT was tested on third-
instar larvae of dkdes aegypti in comparison with a 
commercial sample of DDT (tcchnical grade). The tests 
were made in bcalters, each containing 200 rnl of dis-
tilled water and about 50 larvac. One ml of cthanol con- 
taining various conccntrations of the toxicants was dis-
persed in each bealtcr. Each concentration was run in 
triplicate, giving a minimum of 150 larvae per tcst. 
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