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THE! ~~EMOT'A~J OF WATER FROhl VOLATILE ORGANIC PRODTJCTS 017  
OXYGEN-18 TRACER EXPERIMENTS* 

By I. LAUDER~ and I. R. WILSON? 

The conventional methods of drying organic compounds (e.g. Morton 1938 ; 
Weissberger 1955) are not always immediately applicable to the drying of small 
quantities of alcohols etc. isolated from tracer experiments involving the use of 
lsO-water. Several authors have reported work recently in which the application 
of a better drying technique would have been advantageous. 

Hunton, delaMare, and Tillett (1959) claim that diethyl sulphite hydrolyses 
entirely by sulphur-oxygen bond-fission although the ethanol isolated showed a n  
apparent oxygen-18 at.% in excess of 0.034. The authors regard this as a 
slight enrichment and suggest that it is probably caused by incomplete drying 
of the ethanol. However, it could represent up to 15% carbon-oxygen fission. 

Again Bunton et al. (1958) fractionated the methanol obtained from the 
hydrolysis of monomethyl phosphate in lsO-water. Several samples were 
collected and two middle samples mere used for isotopic analysis. The remaining 
samples were mixed with normal water and refractionated, two middle-samples 
again being analysed as a check on the efficiency of distillation. Rottenberg 
and Thurkauf (1959) investigated the oxidation of alcohols by oxygen gas in the 
presence of platinum using oxygen-18 as a tracer. In  order to remove traces 
of oxygen-18 in the form of water from the products, the samples of alcohol 
(I nrl) were shaken in a 500 ml flask filled with " normal '' carbon dioxide for 
84 hr. This operation was repeated three to four times. 

These reports have led us to give an account of an efficient, rapid method 
lxsing anhydrous calcium sulphate for the drying of volatile substances which 
has been employed in this laboratory for the past 6 years. Hammond and 
Withrow (1933) reported the use of a similar principle in the second paper dealing 
with this drying agent, but for much larger quantities of material. 

* Manuscript received July 7, 1960. 
Department o f  Chemistry, University of Queensland, Rriebrtne. 
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E~perimental 
For the removal of 70-80 mg of water from a sample containing say 300 mg 

of methanol a vacuum system of the type illustrated by the line diagram in 
Figure 1 in used. Column A (0.8 cm id . )  is packed with 7 g of calcium sulphate 
(40 mesh). Each of the columns I and I1 contains 0.6 g of calcium sulphate 
(10 mesh). The latter columns are constructed to the design shown in Figure 1 ,  
inset (a). All drying columns are wound m-ith nichrome ribbon and are heated 
elt&rically to 180 "C and pumped for 15 min, or until no further water comes ofl', 
prior to use. A11 dryings are carried out with the columns at room temperatwe. 

A vessel containing the alcohol to be dried is attached to the ground j o i n t  U 
and the alcohol is maintained at  about 10 "C (so as to give a suitable vaponr 
pressure) during the drying process. The vapour is pumped through tube A 
and is condensed in the TJ-bend C cooled in liquid air. The process is followed 
by means of the Pirani gauge at D. 

Fig. 1.-Diagram of vacuum-drying system using calcium sulphate. 

Inset (a )  : Diagram showing design of column I. 
Inset (6) : Design of large column for absorbing 5 g of water. 

During the drying a distinctly warm zone can be felt moving up ~olumn A .  
For s maximum recovery of alcohol, this warm zone should almost reach the 
top of the column, otherwise a small amount of alcohol remains adsorbed on the 
calcium sulphate. (A blank experiment is used to adjust the amount of calcium 
sulphate present if quantitative recovery is desired in a tracer experiment. 
,Ilternatively, more water may be pumped onto the column to make the warm 
zone move to the top.) If the absorptive capacity of the column is exceeded, 
a ring of ice forms 2-3 mm above the ring of alcohol in U-bend C. The alcohol 
in U-bend 0 is transferred to U-bend P and the process is repeated using column I 
and again using column I1 if desired. The alcohol in U-bend P is kept a t  about 
10 "6 during the drying stage. 
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If the water content of the alcohol is low the vessel containing the sample is 
attached a t  the ground joint E and columns I and I1 used directly. 

Results 
To test the efficiency of drying, two mixtures each containing 5.7  mg of 

mater (at. % oxygen-18 in excess, 0.45) and 50 mg of methanol of normal isotopic 
composition were made up and then separated by passage over column I and 
then over column 11. The pressure changes observed on the Pirani gaugc :we 
shown in Figure 2. In  3 . 5  min practically al: the alcohol is recovered. The l o ~ s  
tr f  alcohol amounted to 1 . 5 %  and experiment showed most of this occnrr3cd 
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Flg. 2.-Preqsure changes shown by the Plran~ 
gauge at pomt D during the drying of methanol. 

during passage through column 11, when virtually no water is present to clinse 
adsorbed alcohol off the calcium sulphate. The methanol showed st normwl 
oxygen isotopic composition (cf. Lauder 1959 : Lauder and Wilson 1959~1, 1959h ; 
T~ander and Zerner 19.59). 

Larger columns of the type shown in Figure 1, inset (b) ,  containing n toti11 
of 225 g of calcium sulphate (40 mesh) have been used to separate 5 g of 180-matcr 
from water-dioxan-methanol mixtures resulting from tracer experiments. 
The calcium sulphate in the larger columns takes up about 2.50/h, while in the 
smaller columns it takes up about 1 .5% by weight, before water can be detected 
escaping from the top of the columns. The water adsorbed can always be 
recovered and weighed and in this way the progress of drying may be followed. 
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CO UN THli-CUIZ1ZE;NT DISTIZIBUTIOK AND OTHEH CCOhll'ALLi'l!lV.E 
STUDIES ON THREE COMMERCIAL INSULINS* 

By J. P. E. H U X A N ~  and S. J. LEACH? 

'I'llt: couditions under which insulin is extracted from pancreas are kllowli 
to vltry and this may be a reason for variations in the chemical and physical 
properties of the crystalline hormone. Harfenist and Craig (1952) have already 
shown that certain insulins contained one major and a t  least two minor com- 
ponents and that their heterogeneity varied with their source. The present 
authors have observed significant differences in solubilities of zinc insulins in 
the p H  range 7 to 9. It is possible that preparations might differ also in other 
respects such as enzyme digestibility and this could account for conflicting reports 
on the susceptibility of zinc insulins to digestion by trypsin (Laskowski, Leach, 
and Scheraga 1960). Beef zinc insulins from three sources have therefore been 
compared mith respect to homogeneity and trypsin digestibility. I n  addition, 
the u.v. absorption spectra of the insulins and their purified components have 
been characterized. 

Counter-current distribution was carried out a t  23*2 "C mith a Quickfit 
and Quartz 100 tube (25 ml per phase) automatic machine using the solvent 
system described by Harfenist and Craig (1952), namely, 2-butan0111 % dichloro- 
acetic acid. Both were A.R. substances and were fractionally redistilled. For 
each distribution 1 g insulin was scattered in the first four tubes and extractions 
continued beyond 100 transfers by recycling the top phases. After 250, 500, 
750, and 1000 transfers, the lower phases mere analysed by measuring their 
abfiorption a t  276 mp. Figure 1 shows the distribution patterns for the three 
insulins after 750 transfers and the dotted lines indicate the theoretical curves 
for ideal behaviour. 

* Nanuscript received October 24, 1960. 
t Division of Protein Chemistry, C.S.I.R.O. Wool Research Laboratories, 343 Royal Parade, 

Pnrlrville, N.2, Victoria. 




