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Experiment Station
Publications

Copies of these publications may be ob-
tained by writing to the Mineral Industries
Experiment Station, The Pennsylvania State
College, State College, Pennsylvania. When
copies are indicated as not available, con-
tact should be made with the journal in
which they were published, or with a
library where files of the journal are avail-
able.

T. P. 163. “Efficiency ol Packed Frac-
tionating Columns. Effect of Vacuum
Operation.” R. T. Struck and C. R. Kin-
ney. Industrial and ILngineering Chem-
istry, Vol. 42, No. 1 (January 1950). The
effect of diminished pressurc on the effi-
ciency of packed fractionating columns
has been investigated in a 0.75-inch glass
column packed with Raschig rings, Fenske
stainless steel helices, Cannon pertruded
packing, and McMahon wire gauze sad-
dles. Golumn efficiency was found to vary
little with pressure, being slightly higher
at 30 and 100 mm. of mercury absolute
pressure than at 10, 20, or 730 mm. of
mercury. In addition to efficicncy tests on
the four packings, vapor-liquid equilib-
rium data and correlations of hold-up and
pressure drop are reported. (Free)

T. P. 164. “Ozonization of Humic
Acids Prepared from Oxidized Bituminous
Coal.”” M. D. Ahmed and C. R. Kinney.
Journal of the American Chemical Society,
72, 559 (1950). On the assumption that
the nuclei of the humic acid-like oxidation
products of bituminous coal contain amor-
phous carbon, the humic acids have been
subjected to ozonization. For comparison,
carbon black, graphite oxide and the
brown. water-soluble acids obtained from
carbon black by hot nitric acid oxidation
werce ozonized under the same conditions.
Both carbonic and oxalic acids appear to
be the primary products in the ozonization
of the humic acids and account for about
65% of the carbon. Practically all of the
remaining carbon was converted to almost
colorless, water-soluble, ozone-resistant
acids. Although carbon black and graphite
oxide did not react with ozone appreci-
ably. the brown water-soluble acids pre-
pared by oxidizing carbon black with nit-
ric acid did react like the humic acids,
giving carbonic, oxalic, and ozone-resistant
acids. (Free)

T. P. 165. “Some Aspects of the Min-
cral Position of Eight Principal Industrial
Nations.” E. Willard Miller. Economic
Geography, Vol. 26, No. 2 (April 1950).
Modern mineral exploitation began and
has developed most rapidly in the eight
industrialized countries—United States.
Great Britain, Russia, Belgium, France,
Germany, Italy, and Japan. These nations
consume 85 per cent of the world’s mineral
output and produce approximately 80 per
cent of the manufactured goods of the
world. This report examines the trends
of mineral production in these eight in-
dustrialized nations. A series of charts

has been prepared showing the percen-
tage of world’s total production for each
of the cight nations covering the period
1925 to 1945, inclusive, of seven basic
minerals—coal, petroleumn, iron, copper,
lead, zine, and aluminum. (Free)

T. P. 166. “Pyrolysis of Humic Acids
Prepared front Oxidized Bituminous Coal.”
M. D. Ahmed and C. R. Kinney. [ournal
of the American Chemical Society, 72.
556 (1950). Pyrolysis of the humic acid-
like substances obtained {rom bituminous
coal by oxidation has been studied particu-
larly in connection with the constitution
of these acids and, indirectly, the consti-
tution of the coal {from which they were
made. No aromatic substances or tar were
obtained; the volatile substances identi-
fied were water, carbon dioxide and mmon-
oxide, ammonia, hydrogen, methane, nitro-
gen, and oxides of nitrogen. No diminu-

fuming sulfuric acid, indicating an absence
of unsaturated hydrocarbons, as well as
aromatics. Likewise, no hydrogen sulfide,

detected. (Frec)

H. T. Darby Analytical Chemistry, Vol.
22, No. 2 (February 1950). This review of
the analysis of solid and gaseous fuels is
a continuation of the review by Gauger
and Darby (T. P. 146) and includes a
.bibliography of 110 references found from
August 1948 through September 1949.
' The arrangement follows closely that of
the original review. (Free)

T. P. 168. “Experimental Study of the
Effect of Air Pollution on the Persistence
of Fog.” H. Neuberger and M. Gutnick.
Proceedings of the First National Air Pol-
lution Symposium (March 1950). This
paper reports the results of experiments on
the problem of the relationship between
air pollution and fog persistence. The pres-
ent study was carried out at The Pennsyl-
vania State College (lat. 40° 48’N.; long.
77° 52"W.; el. 368 m.). Artificial fogs
were employed because it is impossible to
control the nuclei content of the free
atmosphere and because natural fogs in
this area are rather infrequent. (Free)

T. P. 169. “Observations on the Ther-
mal Expansion of Crystalline and Glassy
Substances.” F. A. Hummel. Journal of
the American Ceramic Society, Vol. 33,
No. 3 (March 1950). The temperature
interval of the reversible thermal expan-
sion of inorganic substances may be small
as in dental porcelain, or large, as in open
hearth refractory brick. In spite of the
major influence of this property on the
practical service life of industrial products.
very few broad principles have been ad-
vanced regarding the effect of crystal
structure on the reversible thermal expan-
sion of pure compounds. In general, close-
packed crystalline structures of the sodium
chloride or spinel type, which have simple

high expansions. (Free)

tion in the gas volume was observed with |

sulfur dioxide, nitric oxide, or oxygen was |

T. P. 167. “Solid and Gaseous Fucls.”
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i employed to calculate the relative permea-

bilities or conductivities of a sand for oil
and water. Paul is a Navy reservist and
was recalled to active duty recently.

. RELATIVE PERMEABILITY
| STUDIES

The relative permeabilities of a sand
to oil and water, or to gas and oil in the
presence of water, are values that should

¢ known to predict the production be-
havior of a reservoir. A large part of the
rescarch in production laboratories for the
past few years has been devoted to the
development of methods for measuring
| these quantities. Alan Meldrum, using the

so-called “Penn State Method™, is studying
i the factors that affect such measurements
so that the values obtained may be the
| nearest possible approach to what these
Pvalues are in the reservoir during produc-
; tlon.

APPLICATION OF
LABORATORY DATA

If the research work in petroleumn pro-
duction is to have any value, the quantita-
tive information obtained from laboratory
| studies must eventually be applied to the
behavior of an oil field. Such application
generally involves mathematical devices,
not only because of field dimensions but
also because of field geometry, as well as
the irregularities found in nature.

For instance, certain laboratory data are
usually obtained by flowing fluids in one
direction in a sample of uniform cross-
scction. These data may have to be ap-
plied to a system in which the flow is from
a set of injection wells to a set of produc-
ing wells, with the flow lines converging
on these wells. Furthermore, the proper-
ties of any formation varies from point to
point, in particular from top to bottom of
the pay sand.

Drew Stahl has just completed a series
of calculations showing how laboratory
data can be applied to the prediction of
production behavior during a gas or air
drive. A systemn in which the permeability
varies from top to bottom in a preassigned
manner was treated mathematically, using
as a mecasure of the degree of heterogeneity
.a distribution coefficient known as the
“Lorenz factor”.

The research work in petroleum produc-
tion constitutes an integrated program:
that is, each project benefits by and is par-
tially dependent on the results of the othet
projects. Since petroleum engincering is
an applied science, there is competition
with the research laboratories of major oil
companies. The research men must, there-
fore, be in constant touch, through the
literature and through visits, with what is

going on in production research, so that
our work, limited for economic reasons.

geometrical arrangements, seem to have i will contribute to but not duplicate the

work of other laboratories.












