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THERMAL SPALLATION DRILLING

Final Report for Sub-contract No. 9-XC1-Y9176-1

Between
I

THE LOS ALAMOS NATIONAL LABORATORY

AND

THE NEW MEXICO INSTITUTE OF MINING AND TECHNOLOGY

Executive Summary
=

New Mexico Tech has attempted to further the use of spallation drilling to suit applications for
mining and oil and gas drilling by showing that the use of a heating and cooling system would
successfully penetrate otherwise unspallable rocks. This process, while showing some success
in previous experimentation, has proved to work only spasmodically. The rocks tested had
zones that were not spallable or were so slowly spallable that non-uniform holes were produced.
Because of these irregularities, further field experimentation is not now profitable.

Activities

New Mexico Tech has made changes to existing equipment and conducted a number of
experiments to further investigate the spallation of certain rocks in the hope of producing a
method that would be satisfactory for commercial drilling applications in accordance with the
terms of this contract.

Work that was performed on a previous contract with the Los Alamos National Laboratory and
subsequent work at NM Tech indicated that an intermittent heating and cooling cycle, produced
by heating with the conventional blast from a small jet engine and then cooled with a stream of
water, would prove to be successful in spalling additional rocks. Tests made showed that some
limestones could be spalled by this method. Under this contract we conducted tests on (1)
greywacke, (2) limestone, (3) basalt, (4) a sample of rock from Les Mines Selbaie in Quebec
containing pyrite, bornite and quartzite and (5) concrete samples with coarse aggregate
containing quartzite and basalt in one sample, andesite and quartz in a second sample and
rhyolite and tuff in a third sample. None of these tests produced encouraging results. The most
discouraging results were the tests on travertine limestone that had previously proved to be
spallable by the intermittent heating and cooling. The recent tests showed that portions of the
limestone were also readily spallable, but that there were portions of the rock that spaUed very
slowly or not at all, thus making holes in the rock most non-uniform. The results of most of
these tests were documented in the last bi-monthly report on this project. The one remaining
test that was conducted since the last report is on a large basaltic rock from the Hope Brook
Mine in Newfoundland that formerly belonged to BP Canada. This rock started to spall on the
surface, but the spalls were very irregular and varied greatly in size and we were only able to
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produce a hole about 2 inches deep in the center and decreasing in depth to the surface at about
6 inches in diameter. Actually this hole was little better that the one produced in September of
1990 on the same rock without using the intermittent cooling. The results of this test are shown
in Figure 1 and the test set up is shown in Figures 2 and 3 and some of the spalls from this rock
are shown in Figure 4.

Conclusions

There have been some severe limitations on the tests we have run on this contract. It is possible
that with a larger capacity spallation system that the process would provide better results. Also,
we are limited in the rocks available for testing. All of the rocks tested with our equipment,
with the exception of the rocks from the Hope brook Mine and the Les Mines Selbaie, were
obtained from the surface of the earth and had been subject to weathering. Perhaps more
uniform rock would be encountered at depth and better spallation might be obtained from such
samples. (Uniform spallation has been obtained in the spallation of granite in the quarries in
New England and in the tests made at the Pedemal site near Encino, New Mexico by Los
Alamos in lq87.) In view of the poor results and the fact that the hot and cold intermittent
system would require a great deal of development to be suitable for field use, it is considered
that no benefit would be gained from demonstrating the spallation process to any possible
conlmercial users at this time.
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DISCLAIMER

This report was preparedas an account of work sponsored by an agency of the United States
Government. Neither the United States Governmentnor any agency thereof, norany of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility 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. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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Figure 1 Hope Brook Basalt Test Results Figure 2 Hope Brook Basalt and Turntable
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Figure 3 Hope Brook Basalt Test Figure 4 Spalls from Hope Brook Basalt Test






