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The following pages contain & brief summary description of the basie

procedures involved in the production and processing of Kensas minsrel
resources, Desoriptions of processing methods and plents are quite
brief but care has been taken to mention the stages in processing
where transportation - particularly transportetion by rail - commonly
or necessarily oococurs.

Several of the materials discussed in this report are not now
produced on & commercial basim in the state. These have been in-
oluded here since, as in the case of some, transportation costs may
be the faotor controlling the practicability of commeroial production.,

Attention is called to several publications of the State Geologi«
cal Survey which contain speoific date concerning the ococurrence,
quality and reserves of Kansas minerals: Bulletin 41, pts 3, "Kansas
Mineral Resources for Wartime Industries"; Bulletin 41, pt. 4 , "Map

of the Mineral Resources of Kansas"; and "Resource-Full Kansas."




NORMETALLIC MINERAL RESOURCES OF KANSAS
Asphalt Rook

Asphalt rock is mined by open quarrylng or twmeling, The asphalt
impregoated rook, ususlly sandstone or limeatons, is loaded into open
gondole cars sad hauled te the crusher. Crushing and pulverising reduces
t&w large blocks of asphalt rosck Lo & sultable road surfecing material,.
If the ssphalt oontent is low it may be necessary to enriech the mixture
by adding artificial asphalt. The surfacing mixture is then loaded into
open top goundole osrs and cixippné o loosl markets. Ovomnssionally the
srushed sephalt rook 1s shipped in seoks conbaining from 180 to 200
pounds each, it the destisablon it is unloaded by stean ‘shovels or piok
and shovel inko highway consbruoction truocks, which then spread it onto the
" highwayse

Asphalt rook has been produced only in Limn county, althiough asphalt
and oil seups have been reported in other counties & southeastern Kansas.

The noost common use of rock asphalt is as an asphalt asurfacing material

for roads, alrport runways, and sidewalks, oto,
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Bentonite

Bentonite, a sedimentary rock, is mined by stripping and drift or slope
mining., The bentonite in many deposits is soft and can be loosened by plowing,
while in other deposits it is so hard that the rock must be blasted loose. The
bentonite is first spread and allowed to ciry for several days in order to remove
the moisture which it may contain. The drio;l bentonite is loaded by hand or by power
shovels into trucks or freight cars., It may be marketed without being refined ot
sent to & mill to be processed., At the mill the lmps of bentonite are heated,
and partly disintegrate during this drying process. The dry bentonite is next soreened
to remove .Mpuritiea and sent thru the disintegrators. This finely powdered ben-
tonite is mixed with water, kneeded, and passed through an extrusion machine., The
long strings of plastic bentonite come from this machine and fall on a moving belt
which cerries them through & steam dryer. The dried prodiiot is pulverigzed, screen~
ed and baked in a rotary kiln. The baked material is rehydrated in large steel
vats heated by steem coils. After washing and soreening the pracessed bentonite
is packed into barrels or storage vats. Bentonite is refined at Ardmore, South
Dakota, by the Refinite Co., at Los Angeles, California, and at Chieago, Illinois.

The known deposits of bentonite in Kansas are in Phillips and Wallace counties.

Bentonite is used a8 a water softener and drilling mud, in its raw state,
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a8 o purifiér in oil refineries; a filler in high-grade pspers, a de~
inking agonty beauty clays, a lathering and detergenting agent in soaps,
a filler for rubber, a constituent in paints, and bonding clay in electri- _

cal and chemical poreelain, in abrasive wheels, and in graphite crucibles.
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Chalk is rechvered by open cut quarrying. This raw material is then loaded
into open gondole cars and shipped to Joplin, Missouri, to be processed. Of the
two methods of grinding chalk, the wet method is more widely used than the dry. In
the dry-grinding method, the raw chalk is passed first through jew or gyratory
éruuheraf This crushed chalk is then sent through a Reymond roller mill, tube,
emery or'aimilgr fine grinding machine. The grindings are sized by air separation
and the coarse material is returned to the mill to be reground. The fine siges
are bagged for shipment., Wet grinding usually involves the following operations:
erushing, grinding, water classifying, filtering, drying, disintegrating the dried
product, and packing it for shipment. True chalk whiting may‘be sized br clasgsified
by settling and filtering., The sized chalk is pressed into cakes before it is
dried in order to remove most of the water. These cakes are then dehydrated in low
temperaturs kilns, The dried cekes are crushed and the finely powdered chalk is
packed for distribution.

Cretaceous chalk beds crop out in E}lis, Graham, Gove, Logan, ﬁﬁfton, QOsborne,
Phillips, Smith and Trego counties.

The finished product from these refining processes may be used as & rubber
filler, paint whiting, a base in putty, glazing compounds, ebrasives and polishes,

& base in picture moldings, facings for molds and cores used in brass foundries




a white shoe dressing, a coating for glaged paper, an enamel base, & constituent in
insuleting compounds, & filler in linoleum, oilcloth, roofing cement, celcimine
and other cold water paints. It is also used in structural iron werk,vghipbuilding,

locomotive shops, and in the menufacturing of explosives, leather and fiber goods.




Chat

Chat oonstitutes the rock waste with which the lead and zine minerels
are associated and is & by-product of the mining of lead and zine ore in the Tri-
state mining district., Great quantities of chat are available in this area.

The chief use of chat is as & road surfacing material, MNost of it is concentrated

in the Tri-state distriot and must be hauled by truck or open gondola cars to

distant points in Kansas and neighboring stetes. All crushed rock is subject to

the same set of transportatlon conditions as chat.
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Polay” is a berm used in this report to designate clay stones or olay
shales oomposed almost entirely of the mineral keclinite, The keolinite "olay”
deposits of western Kansas have not been extensively exploited, Unly about
four and one~half osrloads of "elay" have heen taken from the deposits in that
part of the stabte; although, kaolinitic underclays have been used in southesastern
Eansas for many years (these undercleys are trested by the methods described
for ”simln".) The former depesits are fer removed from the processing plants,
and freight rates heve kept them irom being utilizeds The "ulay" ls recovered from
open pit quarries by steam shovels or shale nm‘;ﬂparm It 1s lomded into trucks
and hauled to the nearest rall point, From there it is shipped to the proosasing
plant, %he "elay" should be shipped in closed or covered ocsrs in order to protect
it from the reins, It is ground by pan mills and soreened to a certain size before
it is used, This finely divided "elay" is mized with water, kneaded, and sent
into the extrusion machine, It may be placed in bags at this stege snd shipped
by olosed freight cars to other sareas where it is mede into bricks and pottery, ete,
Such products aa bricks end tile may be molded inte final form by the orifice
through which they are extruded, In the oase of molded or irregular shaped tiling,

the plastic "olay" is taken from the extrusion machine as bars and foreed into
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molds where it is given the desired shape. The molded product from the extrusion
machine is dried in low temperature ovens.

The "green" olay objects to be fired are often coated or painted with a
feldspathoid or voleanic ash glasing compound end fired in high temperature kilns.
Salt glaging is accomplished by placing the "green" object in the kiln, and _touing
& handful of salt into the open door of the kiln while the brick is being fired,

When pottery is to be made, the clay is mined, ground, graded by screening,
mixed with water and kmeaded, The plastic "clay" is then worked by hand into
pettoﬁ and artware,

The chief uses of Kansas clays ares in the manufacturing of refractory fire
brick and blocks, chemicel porcelain, porcelein, electricel supplies, low heat duty

refractory blocks, pottery, building blocks, high grade tile, sanitary ware, as

sources of alumina, as fillers of various kinds, and as linings for foundry work, There

is an increasing use of white kaclinite "clay" as a filler in many plastic compounds.

This is an important use because many commodities require as much as 50% filler

materisl. For this use the clay is mined and hauled by truck or closed railroad

car to a mill where it is ground end sized by screening. Because it can be used as

e filler for many different kinds of plastic materials this graded and sacked "clay"

is shipped to all parts of the United States. Transportation must be by closed box

cabs,
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Kanses "clay" could be satisfactorily used as a filler in the followl ng

commodities: insecticides, oandies, paper, oil eloth, paints, terra cotta,

asbestos, wads, Kalsomine ocrayons, fireworks, gypsum preduects, phonograph and

disk records, pioture molding, and many others,




The illite and keolinitiéo~illite clay shales, which Kansas has in such
abundance, are placed under the heading of "shale," They can not be used for
the same purpésu as the kaolinite "olay" because of differences in texture,
;:Qntainad impurities, and physical nature of the illite eclay partiQn. The "shales"
are mined by open quarry methods. The overburden is stripped off, and the "shale"
is removed by machine shovels or shale "side~wall" scruperss OUccasionally e drag
line may bc used, Gonmonly, t}m "shale" is loaded énto a conveyor belt on into &

é
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trem which %nlmds directly into the hopper of the grinder at the mill, Nearly

%

ali of the ';ftunua mills are located at the quarries. The "shale" is ground and

a

7

graded to sige. It is mixed and prepared for firing just as in the case of "clay,"
Glazing may take pluoa during or after firing, Kansas has ‘wlnnic ash, salt, and
quuﬁzhz 8ilts in the Upper Dakota formation, which are used as essential constituents
in many glazing compounds.

‘The principal "shlae" processing plants of Kansas are located at Coffeyville,
Fredonia, Weir, Buffalo, Salina, Humbolt, end Iola, They obtain the "shale" from
local quarries,

"Shale"™ is an important constituent in the following articles: terra-cotta,

toy brick, sewer pipe, drain and hollow tile, conduits, clay mortar, cement, red

and brown esrthenware, stoneware, and pottery.,




Distomnoceous Marl

The enormous rulurvo ér‘ diatomaceous marl iis]!aézul is umpieihd and unde=

veloped, strl.pping by the use of pmr :shoveh, draglmn, uamyera, or hmd operae=

|
|
i
i tions would be tha mai: onououimmmtml of uiniag.' o:wsmuy the raw material ia
proocessed u‘mu’ the daﬁunm- as possible 11; order that Wmmtion éeuﬁa are
a“« kept et o minlmum, biﬂ@ﬁo }‘h cpmd under the sun to dry boroﬁ it is placed
in the grizzlles, | The ore drops through the sizing bars of the grisaly into &
primary (ocarse) orusher, The impurities are removed by send, .msh or magnetio
sepurators, end the oleaned diatomite is passed through e secondery (fine) erushing
mechine where it is orushod wet, >*he materisl is washed snd dried in 19'& tempera=
ture kilns. This powder is packed in bags for shipment or it may be treated with
heat and chemicals before it is olassified and shacked for shipment,
Distomaceous marl deposits have been reported in Wallace, lLogen, Marshall,
Noude, and Seward sounbies, Although Kensas dlatomite has not ﬁun uged to any
- o great extent, that from other areas has beem used in a greut meny different ;ll;yu
. & fow of the most lmportant uses ares; as & filter for orgeniec oampounds, as & constie
tuent in many types of imuhtin; materials, fillers for warious commodities, iR

the mamufacturing of glass and soluble silicates, as an oil decolorising agent, as

& base in enamels, as an adaixture for cements, mortars, pussolan cements, and as

o constituent in light weight bullding blooks and pannels, (See Mudd, ps 25677




There is such a variation in kinds, oceurrence, snd methods of production
that it is very diffioult to deseribe any process which can be regarded as standard
for gypsum, The mines now epcratins'in Marshall and Barber counties are large under=
ground mines in whieh mining is by the room and pillar methods The ore is carried
to the surfece in hand, mule, or m@to;~powarod oars having capacities of from two to
fivp tons uuoh.' The ore is ordinarily hauled directly to the mill in open gondola
cars, but it may be sent, instead, to brewers, plate~glass companies, and manufacturers
of gypsum, ete., A% the mill the bulk gypéum is crushed by jaw or gyratory c¢rushers.
The foreigh material and the iron is removed during the grinding process. The erushed
gypsum which is used as a reterder in the manufecturing of cements, is obtained by
this erushing process. The gypsum to be used thusly is shipped in open gohdola
or box cars. The material Lo be used in.ﬁnking pl#ster is dried to remove superficial
moisture and is then ground to & powder. This raw ground gypsum may be sacked for use
as & fertilizdr, as alabasber for carvings, statusry and objects d'ert, or Keen's
cement, It is shipped to the menufacturers in closed freight cars. If the gypsum is
to be maede into & plastic compound it is sent on throggh the mill, The gypsum for
plaster is calcined to remove the water of prystallization and scalpers remove all
foreigh material before the powder goes into the £ inighed product. At this stage the

caloined gypsum is known as stusco. Stucco is shipped in 90 pound paper bags or by




bulk in closed railroad cars to the various places where plester of paris commodities
are manufactured, IT it is to be used in wall-finishing the stuceo is mixed with
other ingredients at the mill, and the pigment and other raw materials are ground
into the mixture, The wall finish, caleimine, is boxed in small cardboard or tin
containers and shipped in box oars. That which is shipped to plate-glass companies,
mixing mills, end cement manufacturers is used directly in their menufacturing
processes, The stuceco is used pure in sanded and neat goods. If it is to be used
in finishing or molding plaster it is combined with a retarder, fiber and other ine
gredients. Some stucco is used in building blocks. The largest usage of plaster is
in the making of wall board, The dry kilned wall board is shipped by closed box cars
to be used for lathing eand sheathing purposes.

The more important gypsum deposits of Kanses are in Marshall, Saline, Dickinson,
McPherson, Marion, Comanche, Kiowa, and Barber counties. At present, there are gypsum
processing plants at Medicine Lodge and Blue Repids, Kensas. Because of the superior
quality of gypeum mined in Kensas it is used to meke only fine-grade plaster of paris.
As yet, no attempt has been made to use the low-grade gypsum of Kansas in the making
of plaster board, and wall board, This low-grade ore, “gypsite™ is processed by the

samo methods as are used for the fine-grade gypsum,




Limestone is mined by the open quarry method, To date, the available reserves
have been such that no one has been forced to remove limestone by the room and pillar
method. The large slabs shot loose by dynamiting are loaded into trucks by power
shovels, The crude stone is taken directly to the gyratory crushers or loaded into
open gondola cars. Occasionally, building stone mey be cut from the quarry in massive
blocks by giant quarry saws. It is out into smaller sizes and surfaced by grinding be-
fore shipment as building block. The cut stone is transported by truck or rai lroad

flat car. Crushed limestone is often shipped by open gondola car to fairly distent

points to be used to enrichen soil in farming communities, or may be loaded into open

trucks to be distributed at nearby farms for a similar purpose,

"quick lime" is made by caleining the limestone after if: has been c;aursely ground,
The oalcine product, lump "lime", is crushed and agitated with water to produce a
completely hydrated lime, This dry powder is then pulverized, the unburned "sore"
thrown out, and the remainder is air floated to clean it., This éleo.ned and sized
hydrate is stored in bins to "age" before it is packed in cardboard or peper bags of
various sizes., It is shipped to innumerable manufacturing centers because of its diver-
gified usage.

Lime is used by psper mills, glass works, sugaer factories, tanneries, and is

used as refractories, for sanitation, in caleium cerbide, sand-lime bricks, explosives,

in metallurgical processing, rubber manufacturing, and in sewage-purification, etec.




When the }imestone is to be used in cement it is ground end mixed with shale
and blast-furnsce slag, This is pulverized and poured into the cool top end of an
incline‘d rotary k'&in. As it rolls down it is fused and leaves the lower end as
clinker, These olinkers are ground and & retarder, gypsum, is o.dded.a The product
is ground end packed in 90 pound bags., It is transported in closed box cars.

There are unlimited amounts of excellent quel ity limestone deposits in eastern
Kansas, The present limén’cona industry of the state is confined generally to Mont-
gomery, Wilson, Neosho, Allen, and Wyandotte counties.

Kensas slso has several argillaceous limestones whichare of the type used to
make natural or hydraulic cement, It is necessary only to erush and calcine these
cement limestones to prepare the finished cement, There are no intermediate, arrested
steps in production at which transportation by rail can be or is important,

Cement is used extensively in construction work, as structural and surfacing

material.




Rook wool is made from siliceous limestone or a mixture of limestone and
silicecous rock {(sandstone, and guartzite, ete,) The rew materials are mined by
open quarry methods. The ore is blasted from the face and shoveled into trucks or
mine cars, The rock wool is commonly maaufectured near the mine, I the mill is
losated at the quarry the rock is loaded direotly into the hopper of the grinder, bub
4f the mill ls some distance from the quarry the rock is hauldd to the mill hopper
in trucke or vpen gondole reilroad carse The ore ie orushed and seresueds The
screened rook, one-guarter of an inch in dlemeter, is plaved in the hopper end
meltad, The molten rock is tapped at ths bottom of the hopper end directed into
8 blast of stesm or sire The blast causes the molten rock to be drawn out inte
thirn strings which are blown to the opposite side of the room. The resultant
rook wool is gathered from this room while it is still warn and processed into
vats, felted down, or grenulated by beating « The finished product is transported
by aloaed box oara,

There are rosck wool plants at Neodesha, Parsons, and Winfield, Kansas.




Belt

Rook salt is being mined by shaft nining at Lyons and Kanopolis, and sup-
plying brine to pim#a ot Hutchinson, S%eriimg, aad Lyons, Kensas, In shaft wine
ing the salt isg remeved by the room and plllar method., The rock salt is reawa&cd |
by undercutting and blastings It is loadase_i mﬁo;nim cars end heuled to the surface,
In most uezs:es, the mills are near the mines. At the mill the rock salt fa dumped
into hoppers, which permit the course salt to be sorted into 5=, 3-, and leinoh
sizes, and gend the large lumps to the store roum. These large pleces are shipped
for salting cattle in field and stable., They may also be pub through hydraulic
presses whare t}iey are molded inte blocke weighing from 50 %o €0 pounds. Sulphur,
lodine, i».rz;m, ot!m* ingredients, and even coloring may be added to these blockse
These products and lump r&ck salt are shipped 3.:; bulk by closed box cers. The
finer slzes of rook salt are orushed and graded Yo sige by sereening. The pure

and olean selt 1s then bomed, or sacked snd sent to the market in closed freight

carse Coarsely ground salt is often shipped in bulk by olosed box cers for use

in manufacturing dyes and dying, zeolite wator treating, the glass industry, the
meking of iron and steel, peper,emddpulp, rayon, in rendering plants, and in
tamning, soap and tobuoco menufacturing, Large guantities alse are used in freezing

and packing ice orsam, to thaw ice and snow, as a weed exterminator, and in other

WY Se
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Impure selt §s dissolved in water and passed as a strong brine through the
artificial evaporation process to be described under salt brines.

Salt brines,~~ A seocond method of mining is carried on by sending steam, which
dissolves the salt, to the salt-bearing stratum. The strong brine thus produced is
forced to the surface and is passed through anartificial eveporation process by which
the salt is recovered. Impurifieg saoh as hydrogen sulphide gas, iron.oampounda.
calcium and megnesium salts are removed by chemical means if the salt is to be used
by the food industries or for special purposes. Artificial evaporation may be accomplishe
od by the use of direot fire or steam. The kettle process and the open-pan process are
used in the case of dirQot fire evaporation.

The kettle method of steam evaporation utilizes a steam coll rather than a direct
fire, "Grainer" salt is made in elongated shallow pans, heated by low-pressure steam
coils., The salt, Halite, is then centrifuged until it contains 6 per cent moisture
and dried in kilns., The salt produced is in flakey, thin glat grains. “Grainer" salt
is used in butter and cheese meking. It is sacked for shipment by closed box cars.

Most of the granulated salt is made by a third steam evaporation, the vacuum pan process.
The brine is evaporated in an evaporating unit evacuated to 28 inches end heated by low
pressure steam ooils.‘ The b;ine is kept circulating in the evaporating oones throughout

the process. Vacuum-pan salt is composed of fine,




lustrous grains, end by virtue of its fineness end purity is particularly suitable
for the teble, for camning of foods, and in the manufacture of prepared flouss
for cakes, pancakes and doughnuts, eto. It may alsc be used in dairy products. Table
or "ghaker" salt is soreened to a thirty-mesh size end coated with about one per
gent of non-hygroscopic substance such as magnesium or ealcium carbonate, These fine
grades of salt are packed in boxes of various sizes and shipped by closed freight cars.

Dry salt may be placed in the following classes, which do not correspond to
those in the tariff aoct:

1, "Industrial™ salt includes all salt, regardless of quality, sold for industrial
uses and shipped in bulk, buyer's sacks, or producer's sacks, over 50 pounds in sise,

2. "Domestic” salt includes ell salt sold for domestic and household consumption,
and shipped in units such as cartons and packages in sizes up to and including 50
pound bags and sacks, together with all barrels.

' of

3. Pressed "blocks"™ in all sizes, but usually/from 50 to 60 pounds in weight.

The U, 8, Tariff Commission recognizes the ten following producing areas.

1, Western central New York

2, Northern and central Ohio

3. Southern Ohic and nearby parts of West Virginie

B st

4. Michigan (a) Detroil and vieinity, (b) Menistee and Ludington,




5. Central and southern Kensas and nearby parts of Oklshoma

6+ Louisiena in the viecinity of Weeks, Avery and Jefferson Islands on the
coastal waterway

7. Eastern Texas and Winnfield, Louisiana

8, Uteh at éalt Lake and Redmond

9, Californias San Francisco Bay ares

10, California: lLos Angeles, San Diego and Saltus

The bitterns recovered from the salt refining process quite often contain
many other dissolved salts, but in so far as known Kansas rock salt is relatively
pure. There are few, if any, other salts assoclated with them,

Salt is used very extensively in the manufacture of other sodium salts, such as
soda ash, caustic soda, and so on, and in the making of chlorine and hydrochloric acid,

Phosgene, mustard and chlorine manufacturing concerns use large quantities of
rock salt, For this use it is shipped as rock or crushed salt in olosed box cars or

canvag covered gondola cars,




Sand and gravel

The sand and gravel supply of Kansas is unlimited, and is composed of all
types of sand and gravel, Some gravel deposits are worked by power shovels which
feed direotly into the clesning and soreening machines, In such machines the gravel
and sand is graded to size by sereening and may sl so be washed, Other gravel deposits
are worked by hydrauliec pumps in pits dug to below the water table, There is wide
uaé for nearly ell sizea of gravels but the "pea" gravel is most used, It is used in
road surfacing, as shot-loading material for shooting oil wells, in cement work sdd

inmumersble such uses.s It is transported by truck or by -opon top gondole railroad

cars, and certein grevels to be used for specific purposes may be shipped long distances,

Send mey be obtained el ong with the gravel but much of it comes from the beds
of our larger streams or sand deposits near riverss, The sand may be removed from the
rivgr bed deposits by dredging, the use of drag lines, or scrapers, This sand may
either be loaded wet into open gondola cers or sent through e washing plant before
loading,

The most_important uses of sand ares as glass sand, if the send ;a free of
impurities and possesses certain desirable characteristics, as filter sand, in filtre-
tion plants which purify drinking water, as molding sand, building sand, as grinding

end polishing sand, paving sand, blast sand, and other kinds,




Sandatone

A very hard light grey sandstone is quarried in Bourbon cMy. Eansas, for

. uge as building stone., It is shipped on open flat cars to distent points in Illinois,

Missouri, Kansas, Oklahoma, and Texas.
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Ro tripoli rock is now being mined in Xunsn'u.lthough deposits are known
to oceur. Tripoli is mined by the open cut method, The large fragments are sledged
to amall sizes, end the waste material is removed, After it is graded according to
color the "green" rock is hauled to drying sheds by trueks. Recently some of the
tripoli has been dried by mechanical driers., The dry ore is crushed and fed through
& hammer mill, This pulverized material is subjected to a acheduh of alternate
grinding and screening in which the ground tripoli is graded to size. The graded
émdnct is bagged for marketing., A processing plant at Baxter Springs, Kensas pro-
duces only a pMcr ground to pass through e 300-mesh screen or smaller, This pro=
cessed tripeli is shipped to Detroit and other automobile manufacturing centers where

it is used as a body polish. It is used locally in drilling muds.,




Voleanic ash

Kansas is the leading state in the production of voloanic ash (pumice or
pumicite), It is mined only by "stripping" or open cut methods. 'Ash ia carried by
wagons or trucks to the processing plant, It is properly dried to remove the excess
moisture and graded to size by screening. Heavy impurities are removed by an sir~blast
oleaning operation. Milled ash is shipped loose in paper-lined box cars, or in 40
pound paper or 100 pound burlep bags.

"Pumicite" is used as an abrasive compound for grinding, polishing, and clean=-
ing surfaces. 0ld Dutch Cleanser and other scouring powders, tooth paste, high-grade
cilve? polishes, hand soaps, sweeping compounds, rubber erasers, insulating meaterials,
paint fillers, and filtering agents are made of voloanic ash,

There is a great renorve. of volcanic ash in Kansas. At present, volcanic ash
is being produced in Comanche, Grant, Meamde, Norton, Osborne, and Sheridan counties,
The greater part of the ash recovered in these counties is shipped out of the state,
The ash is orushed and soreened to remove impurities mear the quarry, but is sent to
processing plants in Illinois, Michigm and Ke sas,

Puzzolan and Tufa cements are made from volcanic ash and are unusually expensive
in many areas because of high freight rates. These cements are made by mixing two
parts of pulv?rixed voleanic ash with one part of slacked lime, The tw commodities

do not ocour together so manufacturing. of this soft and slow settling cement necessitates

shipping one or the other of these commodities by closed freight cars to the cement plant,
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METALS

Aluminum from Kansas claza

The kaolinite "clays" of Kansas contain an average of from 25 to 35 percent
alumina (Alzos). Alumina has been reduced from the "olays" in the ceramic laboratories
at the University of Kansas. Although the processes used are still in the experimental
stages, there is pronﬂ.se- that this method will allow exploitation of new and vast
resources of aluminum,

"Clays", dug for processing, can best be mined by the open cut method, They
oan be enriched by sedimentation, gund then precaleined by heating in a low temperature
rotary kiln, There should be & pre-caleining unit at each mine, in order to reduce the
bulk of one to be handled as much as possible. These units should have reil communi-
cation with an alumina reducing plant to be loocated centrally with respect to the
mines themselves, The clay would be shipped after pre-calecining to thé central plant.
There the calcined clay would be reduced by the Kalunite process to alumina.

If alumine is produced in Kansas, power conditions in here may force the pro-
ducers to send the alumina to out-of-state eleotrolytic plants., Those near by are the

Reynolds Metal Company of America, Alcoa, Tennessee; and government owned plants at

Massina, New York,




and lialvern, Arkansass The alumina is shipped in closed or covered railroad
cars to protect the cargo from rain. vTho uses of sidumina are well known and
quite varied,

Clays which can be refined for aluminum crop out in northecentrel, central

and southwestern Kansas,



M

Professor E. D. Kinney has discussed iron hydroxide resulting from the
purification of mine waters of the Tri-State area (Kimmey, 1941), It is very
probable that such processing will be used in the near future, Iron from this
source might replace the pyrite cinders now used in the cement industry of southe
eastern Kansas, Transportation of the iron hydroxide to the nearby cement plants
would probably be by motor tmuck,

The present source of iron used in the Kansas cement industries is pyrite
obtained from coal by the washing and soreening process, Approximetely 10 pounds
of pyrite are recovered from each ton of coal washed and screened, The impurie
tlies are run through a flotation process to concentrate the pyrite after which
it is gent ’eé Sts Louis, A chemical plant at St. Louis recovers the sulphur by
roasting the pyrite, i‘he sulphur is used to make sulphuric acid and the pyrite
cinders are shipped by open gondola cars to the cement manufmoturing plants in
southeastern Kansas,

The Cretaceous rocks of Russell County contain a layer of hematite and limo-

nite 8 feet thick, & potential source of iron for chemical purposes and use in

the cement industry,




MAGIESTUM

Magnesium contained in oil field brine and dolomite in Kensas is a potential
gource for this minersl, The dolomites eropping out in Hice, Reno, Eingman,
Horper, and Clark counties eonld be slakked and used to treat magnesium bearing
brines, thus yrodncing magnesium hydroxide., The hydroxide ic converted to the
oxide by heating, Megnesium oxlde could be shipped by bullt in paper 1ined box
cars from the prospective pmiducing plants in Kansas to electrolytic refining
plants at Boulder dam, Freeport, Texas, or Iidland, Michigan. At these plants
magnesium oxide is trested with hydrochloric acid to produce magnesium chloride.
This product is then subjected to electrolysis snd pure magnesium is obtained.

Magnesium is uged as a dioxidizing and disulplmrizing agent in the menu-
facture of metale and alloys. Hagnesium alloys are extensively used in air-
eraft parts, which ix;elude erank cases, pistons, o0il pens, bearings and contrel
levers, ete., becanse of their great strength and light weight. Magnesium
is also used in tracer bullets, tracer shells. and incendianry bombs, and in
flash-light powders, photogrephic flares, and other articles useful and essential
in modern warfere snd indnetyy, BRefractory bricke are often made of chromite

or olivine and magnesite (Eamsas has no meenesite),




LEAD AVD ZING

Lead and zine deposits occur in ﬁhﬁ southesstern éorner of Kansas, As
21l of the available surface depusit§ have been exhaueﬁeﬁ.~mihing has been ox-
tended as much as !50 feet underground. As a result of extensive mining, much
of the ﬁnderground in the ares is filled with large labyfinthic chambers from
which the ore has been taken. The ore is hoisted to the surface and taken by
trucks or open gondola cars to the mills or gongentrating plants, The ore is
crushed and the lead ahﬂ gzine are separéted from the velueless gengue by the oil
flotation or graviey process., The concentrates are sent to petort smelters in
Oklahoma, Arkansae, Illinois, West Virginis, and Pennsylvania, Beceuse of the
depletion of favorably situaﬁed gas flelds and as a reult of unfavorable freight
rates, zime smelting in the sbate has nearly ceased,

Zine is‘usad extensively in brass, galvanizing eompouhds. die castings,
battery cons, photographic supplies, and paints, ebe, lLead is used in storage

batteries, insulators, ammnition, solder, bearing metal, and type metal, ete,
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FUBLS OF XKANS8AS
Lomd

Kansas coals have been mined by the following methods: strip or open eut

mining, 4rif or slope miaing, and shaft nining. In smell s@sle operstions, sa
attempt is made to tslge only that part of the coal bed which is marketsble,
tha.roﬁy relieving the producer of the expense of a weshing snd ¢leaning opera~
tion or of having the cosl hand sorted, The small mine c¢ars are loaded and
brought to the surface, These loaded cars are emptied directly into the trucks
which come for the coal. The goasl commonly goes by truck to local users. The
State mine at Lansing, Kansas, is the only shaft coal mine in the state operating
on a large scale, All of the coal produced by this mine is consumed at the
prison.

Strip mining is most oxtenuively' ugsed, The overburden, which ranges in
thickness from 10 to 50 feet, is removed by huge power shovels or drag lines,
Smaller shovels follow the huge strippers and scoop up the coal., Smaller operators
may use one shovel for both operations, The cosl is loaded direetly into tmeks’
or open railroad cars, which haul the coal to the processing plant, usually not
far removed from the mining area. A;e the processing or cleaning plant the coal
is crushed to release the 1mpur1t1u: It is then mixed with a heavy mud, come

posed of water and fine clay., The differential in specific gravities cougég the




coal to float in the washing cones while the heavier impurities, ash-making
material snd irom pyrite, settle to the bottom of the cones from which $hey sre
removed. Pyrite is sent to the chemical plant at Mineral, Kensas, or some
similar plant where it is uged to make sulphuric acid, The coal is rinsed,
dri®d, and graded to size by soreening. There are many different sizes, each
having a specific use, These grades of coal are then loaded in open top gondole
cars for shipment.

‘vntil recently it had been the habit of the coal producers to obtain as
many empty coal cars as possible from the railroad compenies. This was done in
order that they might £ill the cars and leave them on the sidings %o ship the
moment an order was received, It is not economicslly possidble to store the
coal in binsg, then reload it for shipment. The coal must be loaded as it 1s
brought to the surface. Recent discussions with the cosl retailers of north-
eastern Kansas indicated that new railroad legislation does not permit the pro-
ducers to get more cars than are necessary to fil1l standing orders, Should un-
expected cold spells develop during the war winters shead, the time necessary
to order coasl cars, obtain, fill and ship them may cause considerable delsy in

getting coal to areas needing fuel for home heating purposes.



Attempts to coke Kansas coal have not been successful. However, 211 coel
except lignite and anthracite may be called coking eoal, Although good coking
coal may coke readily under certein conditions, they often act indifferent under
other conditions. This fact ceuses one to speculate as to the pcni@ility of the
eventual discovery of methods which will cause certain of our coals to coke, In
addition %o coke, methods of destructive distillation of coal produce the fol-
lowing by-products: ter, ar;zmonia sulphate, ammonis liguor, sulphur, gas %o
be used as fuel, light crude oilg, nephthalene, other similar volatile hydro-
carbons, and Bemethyl-le3 butadiene, the hydrocarbon from which artificial rube
ber can be made. One may also recall that coal is the raw matgrial from which
innumereble gynthetic materiais have been made in the laboratory; namely, acetie
acid, scetone, alcohols, carbon dioxide, cellulose ethylene, formaldehyde, glu-
eoge, nitric acid and phenol,

There has been noceoking or making of synthetic materisls from Fansas coals,




Ietroleun

Kensas has rich oil reserves. Petroleum has been more exploited than
any of the mineral regources of Kansas, The crude oil is brought to the sur-
face through drill holes, IThese holes are bored by rotary or standard drilling
equipment, or a combination of the two, to the petroleun-bearing stratum,

The wells are cased with steel casing, At the surface, the ecasing opens inte
a pipeline leading to the storage tanks, The petroleum may be under such pres-
sure at the bottom in the formation that i% is forced up through the casing and
through the pipeline into the storage tanks. Host often, howevery it is
pumped to the surface by bottom hole pumps and hence into the storage tanks,

Only & small part of the crade oil produced is carried by the railroads,
011 is pusiped via branch pipelines into the main pipeline which carries "crude
041" to the nesrest refinery or cracking plant. If the well is located &t
considerable distance from one of the main lines, it may be necessary to lay
a pipeline to the maln line or %o & nearby railroad spur, and build a loading
. rack there., The "erude 011" is pumped into tank cars and shipped to & refinery.
Crude 0il con be broken down into many different by-products or materials

from which by-products are obtained., The processes by which this is accomplished




sre many and diversified, The first step in petroleum refining is known es
distillation, by which cruvde 0il is geparated into various euts or fractiona:
hence the term fractionabtion., Heating corude oil with an inereasing tempersture
ceuges the following fractions to separate from it: gasoline and naphtha, Fero-
sene, gas oil (fuel), 1light lubricating éistillate, medium distillate and a
liguid residue which may be very heavy lubricating oil, asphalt or industrial
fuel 0il., Petroleum coke is made by charing this residue, Vhen a maximum

y&ei& of gesoline ig reqmired a cracking process is used in which waste products
are converted inbto gesoline, The distillation proces: is = contimaous opera~
tion conducted on = larege scale., This raw gosoline is trangnorted o the re-
fineries by pipelineg or tenk cers, At the refinery it is blended or polymerized
to meet the specifications of the retailing companies. 1% is then shipped in a
reilroad tenk car to the local distributing centers. From there it is distribduted
by tank trucks., Although kerosene is commonly contained in metsl dberrels or
ﬁrums? it is often shipped in tamk car lots. The demand for gos oils in rurel
distriets, as in the case of kerosene, necessitates ite being supplied in metel
barrels or drums, These metal containers may be ghipped in sny kind of freight

cars, The 1light and medinm distillate fractions are put commonly in containere

/




of one pint, one quart, one gallon and five gollons capacity. These often

are boxed in cartons of one dozen containers and ave transported in bod-cars,
Light and medium distillates are known commonly as lubricating oils. Heavy

lubricating oils and greases are handled in a variety of containers,

Lerge quantities of petroleum asphalt are used in the congtruction of asphaltic

veering surfaces for highways, as a "binder" for stone and sand in main roads

as filling in the jointe and cracks of bricks, stone block and concrete and
asphalt macadam, in the production of saturated felts and shingles for roofing

goods, paints, ete. There is such a great variety of containers for other

petroleum by-products that they can not be readily investizated here,
Artificial asphalt used to enriech the crushed asphaltic rock may be ob-

tained from two sources, minersl free asphslt deposits, dug by pick and shovel

(Kanses has no deposits of this type), or the refining of petroleum. Asphalt

1

may be obtained by various methods of refining; namely, sedimentation, dehydrae
tion, froectional distilliation by direet fire, foreced fire digtillation with

direct fire, steam distillation, inert gas distillation and air dlowing, Al-

though the most widely known use of asphalt is in the construction of roads,

it is also used as an acid-proof liner for certain tyres of containers, as a
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rust preventor on metal surfaces, to coat masonry as & base for paints, plasters,
ete., as an insulsting material, as a binder piteh in coal briqﬁethes and in-
numersble sueh uses, Minersl free ssphalt is shipped commonly in speclally

congtructed cers which contain hesting units. Asphalt ean be handled easier

if it is kept 4n o fluid state. The most common types of containers are tank

cars having a capacity of either 6,500. 8,000 or 10,000 gallons, tank trucks of
lesger capacity, metel drums containing from 50 to 59 gallons--weighing from
U75 %o 526 pounds, wooden and fibey barrels of equal capacity, and it may be
shipped in the form of molded blocks of asphalt,

Oragking of petroleum yields large cuantities of butadiene, which is the
polymerigable hydroesrbon used as a source of synthetie rubber, This buitsdiene
is in 2 dilute form and nust be separated before it can be uged, DButadiene
is transported by specisl tamk cars. Synthetic rubber polymerisations are as
yet subjeet only to empirical methods of control and ave very remified processes,
The produet resulting fron polymerization, niloprene or allied compounds, must be

kept cool in order to obviate tendency to polymerize or vulcanize %o %he elastie

- sbate before it is completely processed. Thevefore, if 1% is to be transported

at this stage of processing, it can bs only by ppecial means of conveyance, The

Tinished rubber goods are carried in closed box cars,

e
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