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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
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assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
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necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
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reflect those of the United States Government or any agency thereof or the Regents of the 
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University of California, Berkeley(*> 

May 17, 1951 

ABSTRACT 

UCRL-1299 
Abstract 

Experimental details are presented on the preparation of hydrogen 

cyanide-C14 from barium carbonate by reduction with potassium in the 

presence of ammonia (procedure of Cramer and Kistiakowsky as modified 

by Loftfield) •. · 

(*:) The work described in this paper was sponsored by the U. S. Atomic 
Energy Commission. 
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Hydrogen cyanide·bas been routinely prepared from barium carbonate-C14 

by the reduction of' CO2 wIth pota.ssium in the presence of arrunonia. 'rhe 

procedure described here is essentially the method of Loftfield(1,2) except 

that dilute sulfuric acid is used to generate the hydrogen cyanide. No 

difficulties were encountered in the use of this method, as has been 

reported by other workers, and yields of 80-90% were obtained. 

EXPERIMENTAL 

Clean potassium (108 g.) was cut into small chunks "'lashed with xylene, 

thiophene free b0nzene and fin.al.ly ether and dropped into the bulb of a 

reaction yessel (see Figure 1). The vessel was evacuate to about 25 microns 

pressure through a flexLble tygon. tubing and the potassium distilled to the 

bottom of the tube. Then by alternately heating and cooling thi,B distilled 

potassium, a mirror was fonned in the ignition tube. 

One mmole of barium I~rbonate (395 mg.) was converted to CO2 with 

sulfuric acid(3) and the carbon dried by passing throl~h a Dry Ice-cooled 

1(. spiral. This CO2. and 4 mmoles of dry ammonium were distilled into the bomb 

. __ ._-----_. ----
(*) The work described in this paper was sponsored by the Uo So Atomic 

Energy Commission. 
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tube 'V1hioh -wa-s" then --sealed "off -a t- the- -c6nstri"c"ti"on-.- I{"" is important that.; 

the constriction is not too thick walled or too big a bore so that excess 

strain.s may be avoided in this sealing operation. 

The sealed tube was placed in an iron pipe capped at both ends and 

fitted wi tha sma.ll hole in one end and a thermocouple lead. The thermo-

couple was wrapped around the glass tube sO.it was in contact with the 

glass-metal wallo This unit was placed in a furnace heated to 150~8000. 

In a few minutes an equilibrium temperature of 590-6200 C itJaS established 

in the bomb and the furnace was held at this temperature. Typieal heat .... 

ing data is given in Table 10 

Time 

o min 
1 
2 
:3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
"17 
18 
19 
20 

TABLE I 

Furnace 
Temperature °c 

824 
524 
542 
565 
587 
598 
602 
615 
624 
624 
624 
620 
614 
614 
611 
618 
621 
621. 
628 
628 
622 

21 bomb off 

Bomb 
Tempera tut'e 0 C 

25 
124 
306 . 
408 
490 
542 
568 
590 
598 
61L,. 
618 
618 
618 
614 
611 
612 
614 
618 
620 
620 
620 

After a tota.l of 20 minutes of heating,- including the warming period~ the 

iron tube was removed and quickly cooled with a fin.e spray of water. The 

reaction tube was removed, cooled in liquid nitrogen and opened wit.h a 
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smaLl- o:xygen=gas -flame c- Therea-ctiorrtube was- theri- coririecte"d---by- a-short,- -

length of tygon tubing with a dropping funnel of the type used in the CO 
2 

genera tion containing 6 II sulfuric acido This unit was connected to the 

t. vacuum line and the dilute acid added slowly to decompose the excess potas~· 

sium and generate the hydrogeh cyanideo The HCl4w was collected i.n a trap 

• 

cooled in liquid ni trogeno One and two millimole runs gave comparable 

result,s 0 -

SUMMARY 

Experimental details are presented on the preparation of hydrogen 

cya.nide~.C14 from barium carbonate by reduction 'With potassium in the 

presence of 8.mmonia (procedure of Cramer and Kistiakoi..rsky as modified 

by Loftfield) 0 
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