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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 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
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 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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Stoichiometric Evidence for the Dihyd!ate of piborane 

by Patricia A. Finn and William L. Jolly* 

(Department of Chemistry, University of California, and Inorganic Materials 
. . 

Research Division, Lawrence Radiation Laboratory, Berkeley, California 

94720) 

Summary The dihydrate of diborane has been prepared by the reaction of 

diborane with water at -130°. 

It is well known that diborane forms adducts with various Lewis bases, 

including ammonia.
l 

However, no adduct with water has previously been 

isolated because of water's relatively high reactivity as a protonic 

acid; even at _80° diborane undergoes hydrolysis with hydrogen evolution.
2 

By the following technique, we have achieved ~ydrate formation without 

hydrolysis. Diborane and water were cocondensed as an intimate 

solid mixture at -196° by allowing their vapors to separately but 

simultaneously effuse into a glass vessel cooled in liquid nitrogen. 

The mixture was warmed to the highest temperature at which hydrogen 

evolution was negligible, 10 e., -130°; at this temperature diborane 

has suffiCient vapor pressure (5Omm) to facilitate reaction with the 

water. 

In experiments in which an excess of water was used, the reaction 

mixture was held at -130° for various time intervals, and then any 

unreacted diborane was pumped out and measured~ With a reaction time 

of 15 min., 14% of the diborane was recovered; wi:th a reaction time 

of 110 min., only 2% of the diborane was recovered. The fact that 

. "'I 



-2- UCRL-l9C>70 

continued pumping for 1 hr. yielded only a trace of diborane is 

evidence that the unrecovered diborane had reacted with the water. 

When excess diborane was used, the unreacted dibora:ne was 

removed at -130° by pumping after a 2-hr. reaction time. In several 

experiments, the observed mole ratio of water to consumed diborane 

ranged from 1.9 to 2.3, thus indicating the empirical formula 

B
2
H6·2H

2
0 for the reaction product. The results of similar studies of 

the reactions of diborane with methanol and ethanol indicate that 

alcoholates of the composition B2H6 ·2ROH are formed. When the dihydrate 

was treated with excess trimethylamine at -130° and then warmed to 

room temperature, hydrogen, trimethylamine borane, and an uncharacterized 

residue were formed. 

The above data give no information regarding the structure of the 

dihydrate and dialcoholates of diborane. We hope that, in the case of 

the dihydrate, low temperature infrared spectrometry and X-ray 

photoelectron spectroscopy can be used to distinguish between the 

two likely structures, viz. BH2(OH2)2+BH4- andH20BH
3
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LEGAL NOTICE 

This report was prepared as an account of Government sponsored work. 
Neither the United States, nor the Commission, nor any person acting on 
behalf of the Commission: 

A. Makes any warranty or representation, expressed or implied, with 
respect to the accuracy, completeness, or usefulness of the informa
tion contained in this report, or that the use of any information, 
apparatus, method, or process disclosed in this report may not in
fringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, or for damages 
resulting from the use of any information, apparatus, method, or 
process disclosed in this report. 

As used in the above, "person acting on behalf of the Commission" 
includes any employee or contractor of the Commission, or employee of 
such contractor, to the extent that such employee or contractor of the 
Commission, or employee of such contractor prepares, disseminates, or pro
vides access to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 
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