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Representatives of brick, tile, pottery, and
other ceramic industries of Oklahoma who attended
the meeting. of the Southwestern division of the
American Ceramic Society in Tulses last week showed
considerable concern cver the propcsal in the State
Legislature to add a 2 cent tax to natural gss.

Reason: The whole ceramic industry must use
fuel in large quantities. Efforts to attract some
of these industries, including glass, and other
heavy users of fuel have been making some headway.
Abundant low-cost fuel and available raw materials
nave been good drawing cards.

Two new glass plants and a big rock wool plant,
are examples. Other heavy fuel users include the
cement and lime plants in the State,

The ceramic men figure they will have to pay
the bill through increased fuel prices, and fuel
represents between 20 and 25 percent of total manu-
facturing costs for some of these industries. A2
cent natural gas tax will represent about 20 per-
cent increase in cost of this fuel to some of these
industries, or a net increase in manufacturing cost
of around L4 percent, which, they fear, would be a
disadvantage in meeting competition from plants in
surrounding areas.



EXPERIVENTATION OF INDUSTRIAL USES FOR
OKLAHO:wA VOLCANIC ASH AND SALT BRIVES

By A. L. Burwell, Chemical Engineer
Oklahoma Geological Survey
(Address before the Oktahoma Mineral Industries
Conference at Ada, Oklahoms, November 7, 1946.)

T want to talk to vou, and especially to those
among you who may enter the manufacturing field, a-
bout several close-to-worthless mineral raw mater-
ials available in Oklshoma in abundance from which
T believe commercial products can be nroduced eco-
nomically and for which there appears to be a mar-
ket.

The first near-worthless raw material about
which I wish to tdlk is volcanic ash--punicite.
This ash is not the result of combustion in the u-
sual sense out the dust ejected by the volcano
during eruption and deposited from the air and
pogsibly later transnorted by water. The deposits
look much like bleached-out soil and poor soil at
that, Deposits of voleanie ash are known in 24
counties in Okiancma. The thickness of the devosits
range from 1 to 75 feet, the overburden from O to
30 feet, and the volume from as little as 500 to as
much as 10,000,000 cubic yards.

Noting the tendency of this material to bloat
when heated to high temperatures, we have run &
series of tests to determine the temperature and
temperature range within which the bloating takes
place. The loose powder was placed in small porce-
jain cruoibles and ignited at 1090°C, (e@pproxi-
mately 20009F.) for 2 hours. Then we had a swall
furnace in which we could maintain higher tempera-
tures. 'With this furnace at 1200°C, we transferred
one crucible to it and held it there for 15 minutes.
Other crucibles were similarly treated st 12509,
1300°, and 13500C, (roughly corresponding 2200,
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2280, 2370, and 2460°F.). In addition, complete
analyses were made on meny of the samples tested.
This represents a great amount of lavboratory time.
Qur object was to see if we could determine the
reasons behind the bloating, and why the differences
which you observe in the bloated specimens. To go
into the subject here would bore most of you to
death but I can state the basic fundamentals brief-
ly:

The raw material must have a composition
that on heating will develop @ high percentage
of glass phase., The mass rwust become thermo-
plastic on hezting and méint@in this condition
over a satisfactory temperdture range. Gas or
gases must be generated from and within the
mass while in the thermoplastic condition in
quantity sufficient to create a2 cellular struc-
ture, and the viscosity of the mass during the
thermoplastic stage must be high enough to pre-
vent escape of the gas or gases so as to retain
the structure on cooling.

You may be interested, however, in what éﬁnpar
to be the possibilities for commefclal exploitation
of the process.

Let's examine one of the test series more care-
fully. After heating at 1090°C., the material is a
compact, shrunken, vitrified mass. The color of
the original powder was cream white, The mass is
now brick red. After heating at 1200°C., the ma-
terial 1s grey in cclor and slightly expanded.
Heated at 1250°C., cells are visible and the expan-
sion is greater. At 1300°C., there has been fur-
ther expansion and the cells are larger. At 13509C.,
the highest temperature used, there is real expan-
sion. ™With the limited equipment at our disposal
we produced on a small scale what we believe can be
.made commerclaily on a large scale.
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This bloatzd velcanic ash is truly cellular in
structure, not merely porous. It is lightwelght.
It can be made weighing 35 pounds and even less per
cubie foot. It will float on water. It 1s imper-
vious to both liquids and gases, It is strong,
amply strons for construction nurposes. Am I a
screwball when I visualize this cellular material--
chemically inert, rot proof, moisture proof, vermin
proof--being used in refrigerators, in cold storage
plants,~~being used for insulation arainst heat,
cold, and sound in homss and factories? 4m I a
screwball when I visualize slabs of this product 2
to 4 inches 1in thickness, 2 or more feet wide &nd
10 feet lonc being set in channel steel sills and
beams, or possibly alwainum rather than steel, &ll
cemented together giving practically monolithic
walls, floors and roofs with glassy smooth exterior
and rough »itted surface orn the interior to better
bond the cost of finishing plaster, HNutty a¢ a
fruit cake? Perhens, Still, Cklahoma hss plenty
of the wvolcanic ash, She has also the low-cost
fuels nscessary for its nrocessing. Certainly from
our exrerience of the nast sunner & home &and work-
ing place irsulated with PUMICELL (that is our name
for the nroduct) would have been welcome. What I
mean to say is that when Pumicell is manufactured
in Oklahoma from Oklahoms materials, Oklahoma and
surrounding ststes will supnly a market,

The second near-worthless raw material about
which I wish to talk is salt. Extensive beds are
known to exist in the western and northwestern
parts of the state. Brines carrying salt are known
to occur in nearly all parts of the state except
the extreme northeastern snd southeastern,

Production»of Salt in the United States

1944
Rock Salt, dry mined 3,445,238 tons
Salt, raised as brine 12,263,933 'tons
Evaporated for salt 3,942,621 tons

Used as brine 8,326,312 tons
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Over three times as much salt is raised as brine as
is dry mined. 'Wells ere drilled into salt beds (as
deep as 6000 ft. in Vest Virginiaj, water is intro-
duced, and saturated brine solution pumped oub.

Flowing salt springs occur in western Oklahoma.
The principal ones are located (1) along the Cim-
arron River in Woods, Harper, and oodward counties,
(2) on Salt Creek southeast of Southard in Blaine
County, (3) on the North Fork of the Red River south
of Carter in Beckham County, (4) on Sandy Creek
south of Eldorado in Jackson County, and (5) on the
Elm Fork of the Red River in northern Harmon County.
These springs are not newly disgovered but have
been knowr, for years. Nor is the method that I be-
lieve feasible for their utilization new. In fact,
it is very old. Long before statehood brine from
these springs was evaporated for salt. I quote from
an old bulletin. "Large tanks or ponds on the floor
of the plain, These viere built of slebs of rocks.
The water is fed into the tanks as desired and as
it evaporates a crust of salt farms on the surface
which settles to the bottom forming @ hard crystal-
line layer of salt. This layer is broken up with
picks and the salt shovelled or raked into piles at
the edge of the tanks. A sample of salt taken from
the piles analyzed 99.15 percent sodium chlogide."

Solar evaporation for the recovery of salt is
practised in many parts of the world wutilizing
brine from wells, springs, lakes, and sea water.
The method has reached its highest degree of per-
fection in California, which ranks sixth among theg
states in production of salt and where practically
all the salt is produced by solar evaporation. A
typical plant with 50,000 tons per annum capacity
operating on sea water in the San Francisco area
will cover 200Q to 3000 acres of which only 75 to
125 acres will be used for crystalliziig ponds amd
the balance for concentrating ponds. Please note
that the salt content of sea water is less than 10

pounds per barrel, The stream below the springs’ in
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Blaine County contains 77 pounds per barrel. {The
barrel here is the 42 gallon oil-field barrel). It
has been estimated that the flow from these springs
southeast of Southard amoumts to LOOO to 5000 bar-
rels per 24 hour day without any allowance for
brine traveling in the sand floor of the stream. I
thin - that any salt man will tell you that this
brine is not & difficult one to handle, The success
of a plant here or elsewhere 1in the state will ce-
pend partly - dut not. wholly wupon the weather, or
more exnlicitly, on the amount of evanporation in
excess of rainfall. Therefore, a comparison of the
San Francisco area with sone western Uklahoma point
may be interecting. o figures are available for
Southard but we do have figures for Tinton, for
comparison.

Annually
Total evaporation less rainfall
for 3an Francisco 31 to 43 in.
Total evawnoration less rainfall
for Tipton 3L to 86 in,
Average for past 7 years 53.4 in.

These seven vears include the one with the greatest
rainfall in 50 years and three others amony the top
wet vears. So, it would anpear that solar evapora-
tion can be carried out, but if the method is too
slow for our fast-moving industrialists may I sug-
gest that a high-pressure natural gas line supplies
the U, S. Gypsun Co. plant at Southard, which is
less than 3 airline "miles to the northwest, and is
on the Frisco railroad.

According to our figures these salt springs
could supnort a nlant turning out 150 tons ner day
(50,000 tons or better per year) but if you do not
care for the salt business as such, nerhaps you
would like to purify this brine and concentrate
slightly, then electrolyze to produce caustic soca,
hydrogen, and chlorine. Now you are in the chemlcal
business.
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Prewar, better than 1 million tons of caustic
soda were produced in the United States annually.
Over orie-half of it was made by electrolysis of
salt brine. Rayon and cellulose film were the
largest consumers with 230,000 tons; chemicals rext
with 220,000 tons, and even the petroleum refiner
consumed 88,000 tons, Chlorine is used for water
purification, for the manufacture of hypochlorites,
bleach liquor, chlordtes, and chlorinated hydrocar-
bone of which carbon tetrachloride, tetrachloreth-
ylene, and chlorofori &re the best known, In some
instances, chlorine is re-coupled to the hydrogen
to yield hydrochloric acid,--the muriatic acid used
in acidizing oil wells, etc, Hycrogen is used, of
course, for the '"hardening" of oils and fats, mak-
ing Crisco-type .saterials from vegetable oils.

Tremendous quantities of brine are consumed in
the ammonia-sods alkali works whers the principal
products are soda ash, "pi-carb", and caustic soda.
This industry involves very large investment of
capital. If @ new plant 1s to be competitive with
existing ones 1t is going to be a million and a
half dollar affair. 1In sharp contrast, the elec-
tvolytic caustic sods plant can operate with & few
units and still be on sound economic ground.

another source meterial for salt is our oil-
field brines which is available in tremendous quan-
tities.. Kost of you know what is being done with
oil-field brines at the present #ime., It is being
handled carefully so as nét to disturb its equilib-
rium and tenderly nut back underground with no love
lost, as quickly and gingerly as possible, and - &
neck of a lop of morey is spent doing this. You
all will do as you please with the stuff, Let me
simply tell you what we have done with it in the
laboratory and what we got from it, and you will
probably then be glad to forget the whole subject.
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The contents of brine from the Moore disnosal
plant southeast of Oklahoma City calculeted from
analysis is shown in pounds per 42 gallon barrel:

Sodium chloride (MaCl): 55,5 nounds
Caleium chloride (CaCls) 11.75 nounds
Magnesium chlorice (igCly) 2.5 pounds
Calcium sulfate (CasQy,) 3.5 ounces
Calcium carbonate (CaCOB) 0.4 ouances

This is a strong brine as oil-field brines run.
However, for our experimental work we selected a
brine from the Fitts pool because it is representa-
tive of the average oil-field brine of the state,
The comnosition &fter clarification is:

(Pounds ver L2 gallon barrel)

Sodium chloride (NaCl) 45.0 nounds
Calcium chicride (CaCly) 9.25 pounds
Megnesiwn silorice (Mgllp) 2,75 nounds
Potassium chloride (KCl) 14.5 ounces
Calcium sulfate (CasQy) 1.75 ounces
Strontium sulfate (Sréoh) 2,0 ounces

Qur first operation was to clarify ths cruae,
dirty-looking, ill-smelling brine which was brought
about by adding spproximately 1} ounces of hydrated
lime per barrel of brine, This raised the pH to a
point where the dissolved iron would separate.
heration followed, then sedimentation where the
iron floc settles out dragging down suspendec mat-
ter and some oil. From the clear well the brine
passes through a rapid sand filter, similar in con-
struction to that used in your municipal water
works but much smaller. Two filters, =each 200
square feet in area will handle, if used alternate-
ly, 1000 berrels per day.

We have allowed some of this clarified brine
to evaporate naturally, that is by exposure to the
air only. The cruce salt harvested is as good as
most crude salts, If handled as the California
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crude salt no difficulty will be experienced in ob-
taining 99.9 percent purity in re- ~crystallized salt,

Crude Sait by Soler Evaporation of Clarified Brine

Sodium c%1orloe (NaCl) 96,16 percent
Calciuwm chloride (CaClp«2H50 1.76 percent
Magnesium chloride (;uClz-%HQO) Q.54 percent
Moisture 1.65 percent

71 Barrels Bittern from 1,000 Barrels of Brine coii-
tains:

Calciwn chloride (CaCly) 763 pourds

Magnesium chlorice (MgClp) 237 pounds

Potassium chlorice (KC1) 32 pounds

Sodium chloride (WaCl) 65 vounds
Sp. Gr, —————=————- 1.300

Alsc, we have worked on a combination process
for the utilization of dolomite, a low-value min-
eral, and this clarified brine, You can follow the
clarification process from the well to the storage.
At the same time, we burn dolomite +to caustic do-
lime. Dolomite, as most of you know, is & double
carbonate of calcium and magnesium, so our product
on burning is carbon dioxide and a mixture of lime
and magnesia (dolime). The dolime is slaked, pref-
erably under pressure, but we obtained comparable
results with near coamplete hydration of the lime
and magnesia by holding the slaked mass at 35°C.
for three days. The calculated quantity of the
slaked dolime in the form of a slurry is run into a
rotating drum which is air-tight except for release
or control wvalve., In the meantime the flue gases
are scrubbed and COp absorbed and regenerated in a
manner similar to that used at your dry-ice plant
here in Ada, anc the gas pesced into the rotating
drum until tests indicate the proper amount has
been taken up, with the conversion of all the cal-
ciwa from both the dolime dnd the brine into cal-
cium carbonate (precipitated chalk) and the replace-
ment of the calcium chloride by magnesium chloride
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in the brine, The chalk is removed, washed, dried,
and sold as such or burned . to powdered duicklime.
Now, the brine contains salt, considerable magnes-
ium chleride, and @ little potassiun chloride, The
solution is concentrated to saturation, soda ash in
solution is run into the brine in slight excess. of
the theoreticel ,requirements, and the mixture agi-
tated. By holding the solution at saturation and
maintaining et the boiling point approximately all
magnesium will separate as basic magnesium carbon-
ate, the 85 percent magnesia of the trade, which is
used as insulatior, especially for steam and re-
frigeration line covering, and for medicinal pur-
noses, After removing the precipitate, it is washed
and dried, The hot liquor 1is then ready to go to
grainers, or other type of evaporators and will
yield high-purity salt, or the liquor can be run to
storage to be used as needed for electrolysis. This
flow sheet 1is not a fixed procedure, It can be
changed to meet changed requirements. But it does
contain an idea for the fellow who is looking for
one.

So much for our experiments on salt brines,
and for what we think can be mede from salt, either
from salt beds, salt springs, or oil-field brines.
Suppose salt 1is produced from our raw materials,
how about the markets? What about competition?
There are others more competent tnan I to deal with
this subject—-men like Prof. Vaughan of the Univer-
sity of Oklahoma, who is an.expert on the subject
of marketing whereas I am a guesser. There is no
harm in guessing so long as it is recognized as a
guess and nothing more., In this case, instead of
playing a hunch I stake my guess on & paper carton
of high-quellty table salt I nurchased 8t a grocery
store in Norman, The salt apparently wes not made
in Kansas. . They produce, vou know, a large tonnage
of salt in Kansas from the same formation vhich is
an extension of the beds found in western Oklahoma.
Mo, not Kansas. It is put out by the White Salt
Company of San Francisco, California.
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OKLAHO«A INDUSTRIAL TOUR
June 26 - July 12

Although the mountein could not be moved 1O
dohanmed, an Oklahoma Industrial Tour now being
organized. will take sauples of the mountain of
Oklahoma Industrial Opportunities to the north-
castern United States, June 26-July 12. The tour
is being designed for the purpose of showing as
mach as possible of the raw materials and other
favorable factors that Oklahoma offers.

The tour exhibits and the group making the
trip will occupy a special itrain, with present ia-
dications that a second special trsein may be neces-
sary because of the large number who have expressed
s gesire to make the tour, Although the comnittee
has not started soliciting reservations for the
trip, enough requests have been received already to
about fill the available wspace on the train that
will carry the exhibit. Factors influencing indus-
trisl development, and Cklahoma's position in rela-
tion to these factors, will be displayed. The fac-
tors to be shown by specimens, charts and maps, are:

Oklahoma's location and position in the U. S.

Favorable competitive position, proximity to
markets

Distribution facilities

Transportation facilities

Labor

Industrial fuel

Power

Water

Location of production materials

Research :

Compatible laws and law trends, reasonable tax
rates ’

Sites, industrial foundations, buildings avail-
able, and space

Living conditions, climate, recreational fa-
cilities, etc.
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