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GYPSUM AND GYPSUM PRODUCTS W. A. FELSING AND A. D. POTTER, TABUNIVERS~TYOP TEXAS, AUSTIN, TEXAS
 
 Introduction The use of gypsum as a building material dates back to the dawn of recorded history. The ancient Pharaohs of Egypt used it in the construction of their royal tombs almost 5000 years ago. The use of calcined gypsum, the plaster of Paris of today, is recorded in the masks and models found in the ruins of cities of Amenophis the IV, while in ancient Greece, friezes, mountings, and casts are found in which it is the main structural material. Grecian temples of thepre-Christian era made abundant use of gypsum plaster; from this period its use is recorded continuously in the ancient monasteries and cathedrals of France and Germany up to structures of modern times. However, not until comparatively recent times have rapid strides been made in the development and use of gypsum products. The use of such products in engineering and building construction lmes has been steadily increasing, and this increase will continue, most likely, because of the dwindling supply of wood as a building material. The money value of gypsum and its products amounts to over fifty million dollars for an annual production of five and one-half to six million tons. An industry like this, comparatively young and apparently a t the threshold of a diverse and rapid expansion, merits the attention of every student of national resources. Definition of Gypsum The name gyfisum is given to the hydrated, crystalline forms of calcium sulfate as they are found in nature. The composition of pure gypsum may be represented adequately by the formula CaS04.2Hz0. Thus, in per cents, the pure gypsum may be said to be made up of 32.6% calcium oxide, 46.5% of sulfur trioxide, and 20.9% of water. As mined, however, the gypsum contains and is mixed with a number of impurities, such as silica and other earthy materials. These include clay, calaum and magnesium carbonates, iron oxide, and alumina. The chemical change that makes gypsum important as a building material is a partial dehydration, according to the reaction
 
 This partial dehydration, to be described in detail in a later section, is carried out a t temperature elevations up to about 205% The CaS0n.'/2Ha0, known as hemi-hydrate and as plaster of Paris, possesses the property of adding on l l / e molecules of water to re-form gypsum crystals, a property essential to its use as a plaster material. 2788
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 Forms of Gypsum Mineral Physically, gypsum exists in several crystalline modifications or forms. A nearly transparent crystalline form is known as selenite; a clean finegrained massive form is known as alabaster; and the most common ordinary non-transparent, massive form is designated as rock or massive gypsum. Selenite or transNrent gypsum occurs as large, colorless, transparent crystals; they may be massive or they may possess a distinct foliated structure, reminding one somewhat of the laminated structure of mica. Selenite may be separated, accordingly, into a series of thin plates possessing a slight flexibility but no elasticity. This fact distinguishes selenite from mica, with which it is often confused. When selenite occurs in massive form, it may readily be distinguished from calcite by its hardness; the selenite crystal is easily scratched by the finger nail, while calcite is too hard to be thus scratched. The selenite crystals follow the monoclinic system; the cleavage is in three directions and is perfect along the principal plane. Alabaster or snowy gypsum is a form of massive gypsum which is especially free from impurities and is pure white in color. The crystals of the monoclinic system are exceedingly small, producing a smooth, fiue-grained mass. A cut or carved surface may be given a high polish, presenting a smooth, velvety finish of even texture. This property, together with its pure white color, has long made alabaster a favorite statuary material, famous in song and legend. The other forms of massive gypsum differ from one another chiefly in the amount and nature of the impurities they contain and in the state of subdivision in which they are found. Thus there are recognized gypsum earth or gypsite and gypsum sand. Satin s@r is a less frequent form of gypsum, in which the crystals take the form of long slender needles and have a pearly luster. The general appearance and shape of these crystals give the mass a decidedly fibrous and satin-like appearance, responsible for its name. Gypsum rock is not a hard mineral, as already indicated; on Mohr's scale of hardness it is usually placed a t 1.5 to 2.5, depending upon the particular variety. It has a specific gravity of 2.3-2.4 grams/cc. Relation of Gypsum to Anhydrite The anhydrous sulfate of calcium found in nature or produced from gypsum is known as anhydrite. Its composition is expressed by the formula CaSOI. To account for the occurrence of both gypsum and anhydrite in nature, it is desirable to discuss briefly the relation of gypsum to anhydrite.
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 Gypsum and anhydrite crystallize in different crystal systems, which gives them properties diierent from each other. Anhydrite, CaSO,, resembles fairly closely in physical properties the sulfates of strontium, barium, and lead; gypsum, however, diiers markedly from these sulfates. The solubility of gypsum is often said to decrease with a rise in temperature; this statement, however, must be carefully examined to appreciate the truth it contains. The solubility of gypsum actually increases very slightly up to about 40°C. and then begins to decrease a t about the same rate. The solid phase, in contact with the saturated solution, is solely CaSOn.2Hz0. But at 60-65% the solubility decreases quite rapidly and the solid phase becomes anhydrite, CaSO1. Thus, it becomes evident that from a saturated solution of calcium sulfate above 60-65"C., an-
 
 Diagram after RASTALL,"Physico-Chemical Geology," Edward Arnold and Co., London, 1927, p. 181.
 
 hydrite crystals may be crystallized out, while below this temperature region, crystals of gypsum make their appearance. This temperature region is often known as the inversion point or region. The presence of other salts influences markedly the position of this inversion point. Thus if the solution of calcium sulfate be also saturated with common salt, the inversion point is lowered to about 30°C. Above 30°C., under these conditions, the solid phase separating out is anhydrite. Origin of Gypsum and Anhydrite Deposits All gypsum deposits are of a sedimentary nature and most of the deposits which are of commercial value were precipitated from water solution. All natural waters carry some mineral constituents in solution
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 and if these dilute solutions are concentrated by evaporation the salts will be precipitated out. The order of precipitation and deposition are controlled by the solubility of the salt and the relative proportion in which its ions are present. Most natural waters carry in solution calcium, sodium, bicarbonate, chloride, and sulfate ions as the chief soluble constituents. If such a water is evaporated and the solution of these ions be thereby concentrated, there will result deposits of limestone, calcium sulfate, or rock salt. However, if the solution be that of ordinary sea water, the first salt to separate out on concentration is a form of calcium sulfate. If the concentration of the sea water is taking place slowly a t low temperatures (30°C. or below) by ordinary solar evaporation, the calcium sulfate formed is the &-hydrate or gyfisum. The rate of evaporation and the cyclical nature of the depositions will account for the foliated selenite or a bulky or a fine-grainedmassive gypsum. Thus those regions which were formerly covered by the sea are the regions in which gypsum deposits are most likely to be found. Likewise, if the temperature of the sea water is 30% or above during the concentration process and period, the calcium sulfate depositing is the anhydrite form. Such temperatures are not at all improbable during the summer months or in tropical climates. Deposits of gypsum or of anhydrite which have been deposited in this manner will naturally be found in the form of strata or beds. Gypsum is generally found in the form of beds which are interstratified with thin beds of limestone, thicker beds of shale or clay, and at times small amounts of rock salt. These beds may vary in thickness from a few inches to several hundred feet; the workable deposits, however, are hardly ever less than six feet in thickness. If the water from which the gypsum is being deposited is clear and free from sediment, the gypsum will be pure. But should the water carry suspended matter, the gypsum crystals will be intermingled with these impurities. In the arid regions of the Southwest, notably in Arizona and New Mexico, extensive deposits of gypsum sands occur. These sands are composed of fine grains of gypsum mixed with sand. The fine grains of gypsum are the resultant of the eroding action of wind and sand upon some outcrop of massive gypsum; these sands always occur in the vicinity of some massive gypsum deposit, confuming the theory of their formation. Gypsum earth or gypsite consists of small angular crystals of gypsum with rounded points intermingled with small crystals of quartz, considerable quantities of poorly crystallized calcite, and some organic matter. The rounded edges or points of the gypsum crystals suggest a recent dissolving action of ground waters upon crystals already formed. The inter-
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 mingling of impurities with these crystals of gypsum is accounted for most readily by the theory that waters saturated with the gypsum constituents and other salts were repeatedly evaporated in low areas, thereby causing a deposition of gypsum crystals. The subsequent movement of earthy material by wind and water caused intermingling of this material with the gypsum crystals. The rounding off of the crystals edges, too, is the resultant of the partial solution of these crystals by fresh storm waters. As in the case of gypsum sands, the gypsite deposits occur in those localities in which massive gypsum deposits are located; the secondary nature of their formation is, hence, amply verified. Geological Age and Geographic Distribution of Gypsum Deposits Gypsum may be deposited and, as a matter of fad, is found in almost every geological age. The workable deposits, however, of North America are conlined to relatively few geological horizons. The Salina group of Silurian contains large deposits of massive rock gypsum, which is being worked in New York, Ontario, Ohio, and in a part of Michigan. The Lover Carboniferous contains large deposits which are being worked in New Brunswick, Nova Scotia, Virginia, Montana, and in Michigan. The gypsum deposits which occur west of the Mississippi generally belong to the Permian or somewhat later ages. Among these may be mentioned those occurring in the Black Hills of South Dakota, in the vicinity of Fort Dodge, Iowa, in several localities in Kansas, throughout the western part of Oklahoma, in a narrow strip just east of the escarpment bordering on the Llano Estacado in Texas, and in the southeastern portion of New Mexico. With the exception of the deposit in Montana, which is known to belong to the Carboniferuus, and the deposit in California, which is known to belong to the Tertiary, the geologic relation of the gypsum in the other Western states is not definitely known. These states include Wyoming, Colorado, Arizona, Utah, Nevada, and Oregon. The deposits of these states have been variously assigned to the Carboniferous, Devonian, Permian, Jurassic, Triassic, etc. The Canadian deposits of Newfoundland, New Brnnswick, and Nova Scotia belong to the L m e r Carboniferous. The deposits of southern Ontario belong to the Salina goup of the Silurian, while those occurring in the vicinity of the Moose and French Rivers near James Bay are of Daonian age. As in the Unitedstates, the gypsum deposits of the Western provinces generally belong to the younger formations. Workable deposits are located in the Lake Manitoba region, in Alberta, and in British Columbia. Other workable deposits are located in regions a t present too far removed from market. The ranking of the states in gypsum production is given by the following arrangement in decreasing order of production: New York, Iowa,
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 Michigan, Texas, Ohio, Oklahoma, Nevada, Utah, Arizona, California, Colorado, New Mexico, Oregon, South Dakota, Virginia, and Wyoming. The total production of these states combined is very close to six million tons per year. Properties and Uses of Gypsum
 
 When gypsum is heated to temperatures above 100°C. it dissociates partly, giving up part of its water of crystallization. This dissociation proceeds more readily as the temperature rises, but if it is heated above about 205'C. there is a probability that the dehydration will be complete. The extent of dehydration that is desirable is three-fourths of the water of crystallization, expressed by the equation CaS01.2H,0
 
 * C~SOI.'/~H,O+ ll/lHzO.
 
 The hemi-hydrate, known as plaster of Paris, is in a condition of unstable equilibrium with respect to moisture. If it be placed in contact with water, it will unite with enough water to revert to the original crystalline diiydrate, gypsum. The crystal formation, taking place rather rapidly, will produce a mass of interlacing crystals. The resulting aggregate is a hard, compact mass, which is almost as hard and which has all the properties of the original gypsum rock from which it was produced. This setting into the finished hard form is desirable, of course, in every building use of this plaster. A certain time interval elapses before the hemi-hydrate hydrates to gypsum after it is mixed with water-before it takes its initial set. The length of this time interval depends upon the purity of the crude gypsum from which the hemi-hydrate was made and upon the method of its manufacture. Pure hemi-hydrate takes the initial set within a very short time after it has been mixed with water. But if the crude gypsum contained clay, limestone, sand, and other similar impurities, or if a material, such as glue or other organic matter, has been added during the process of manufacture the time interval before the initial set takes place will be greatly increased. This increase in setting time will be proportional, roughly, to the nature and the amount of impurity, retarder, that is present. If the gypsum has been heated, during the process of calcination or dehydration, for some time to temperatures above 205OC., more than threequarters of the water of crystallization may have been driven off. The product thus may have been converted completely into CaS04, without any water of crystallization, or part of the mass may have been thus converted. If the dehydration has been complete the mass is known as deadburned gypsum and not as plaster of Paris. The time of setting of this deadburned gypsum is very much longer than that of the hemi-hydrate; certain specific demands require this dead-burned gypsum and it is being
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 manufactured on a small scale. However, the building trade demands a relatively quick-setting product, resulting in the production, principally, of the hemi-hydrate. If the hemi-hydrate-or plaster-is mixed thoroughly with water, it develops a condition of high plasticity before it assumes its set. In this plastic state it can be troweled, cast, or molded into any desired form. On setting, the plaster retains the form into which it has been molded and hardens into a firm, rock-like mass without cracking or otherwise marring the surface. There is, in fact, an expansion during the setting process, which tends to fill out every nook and cranny of the mold, producing sharp, clear outlines and details. Gypsum plaster is highly fire-resistant and an excellent heat insulator. These properties make its use permissible in the construction of fireproof buildings and in those special conditions where heat losses, in either direction, are to be avoided. The uses of gypsum may be divided into three classes, depending upon the particular property of the material which is of importance. 1. There are those uses which depend upon the properties of the calcined product, described above, such as wall plaster, statuary, ornamental work, etc.
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 2. There are those uses which depend upon the chemical properties of the gypsum itself, such as a retarder for portland cement and in fertilizers. 3. There are those uses which depend upon the physical properties of gypsum mineral, such as in the manufacture of paints, sizing of paper, etc. The building trade consumes about 95 per cent of the calcined productplaster, while special ornamental and scientific uses demand only five per cent. The total calcined product amounted to about four million tons last year in the United States. By far the largest fraction of this was used in the manufacture of fibered plaster, a plaster reinforced by vegetable or animal fibers or hairs. Next in order of importance and quantity consumed come neat plaster, wall board, sanded plaster, plaster board and lath, partition tile, plaster of Paris, Keene's cement, roofing tile and blocks, and insulating materials, either in block or ground form. The actual production of these materials will be described b r i d y in a later section. About one-fourth of the total gypsum products sold in the United States last year was in the form of crude or uncalcined gypsum, amounting to a little over one million tons. Of this quantity, 95 per cent was consumed by the portland cement industry as a retarder in cement setting, 2'/= per cent was used for agricultural purposes as a constituent of fertilizers and a soil corrective; and the remaining Z1/*per cent was used by the paint and paper industries and in certain minor industries. The value of gypsum or of plaster of Paris in portland cement is due to its action as a retarder. The retarding effect, up to three per cent of gypsum, is directly proportional to the sulfate content. Above three per cent the retardation diminishes and gradually becomes negative. Too large quantities of gypsum in cement, too, lower the tensile strength of the concrete. Accordingly, most portland cements, of the high-lime variety, use the minimum amount of gypsum that will produce the desired setting properties. The average for this type of cement is about two per cent of gypsum. Most manufacturers add the gypsum to the charge after the cement clinker has been formed and before grinding. During the grinding process a considerable amount of heat is generated which calcines, in part a t least, the gypsum to the hemi-hydrate. Some manufacturers add calcined gypsum to the clinker before grinding instead of the gypsum; these are, however, in the minority. The use of gypsum as an indirect fertilizer and as a soil corrective is of long standing. As a matter of record, the first gypsum deposits developed in the United States were for the purpose of supplying gypsum as a fertilizer. The use of gypsum for this purpose has steadily declined, however, since the advent of potash salts. Many theories have been advanced to justify the use of gypsum in soils for agricultural purposes. The most probable explanation outlines a three-fold value of gypsum in soil. First,
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 ink more readily to give a clearer impression. Fairly large quantities are thus used in the paper industry. Miming of Gypsum The mining of rock gypsum follows the same procedure as that of most earthy materials. If the deposit occurs near or a t the surface, open pit mining is usual. The pit is opened in a manner to expose the gypsum in a vertical face. The "over burden," the foreign material covering the deposit, is removed ("stripped off), leaving a clean block of rock gypsum exposed. The blasting operations, with blasting powder, remove the gypsum in large blocks, just as in stone quarrying. The blast usually throws the gypsum into the floor of the pit, from which it is removed by power shovel or by hand into cars carrying it to the plant. If the over-burden is too large in amount or of such a nature as to make the cost of stripping excessive, underground methods must be employed. Frequently, operations are begun in an open pit on the outcrop of the gypsum bed and are carried on until the over-burden removal becomes excessive. Tunnels are then driven into the deposit and the mining operations are underground. A typical underground mining method is described by Crane* as follows: As a rule there is little or no system employed in laying out the workings. Main lines of haulage are run as continuation of the surface drifts, other openings being run parallel with them on further development or run from the foot of a shaft sunk to the workable deposit. On one or both sides of the haulage ways, rooms are driven, which often run together, thus leaving odd and very irregular pillars. Long workingfaces are often formed, which must be again broken by passages forming pillars for the support of the roof. Usually, however, single rooms, more or less irregular in shape, are opened up and worked until the handling of the product becomes inconvenient, when new and more advantageously placed openings are begun.
 
 The mining of gypsite or gypsum earth is made relatively simple by the fact that such deposits occur near the surface and are of a soft, granular nature. The small over-burden of sand or soil is removed, the gypsite is loosened by means of plows or disk harrows, and the loosened material collected by means of drag scoops, Fresnos, or wheeled scrapers. Mine cars transport this material to the mill. Grinding and Crushimg Operations The processes by which gypsum are prepared for the market are very similar, though the products have widely different uses and characteristics. These operations are (a) grinding and (b) calcining. The order of these operations depends upon the method of calcining employed.
 
 * CRANE,W. R.,Engineering and Mining
 
 Joumal, 17,442 (Mar., 1904).
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 "boiling." This stage marks the loss of mechanically held water; as soon as this is driven off, the "boiling" ceases until a second "boiling" stage is reached a t about 145'C. At this point the water of crystallization begins to leave until a t the end, a t temperatures ranging for the different raw materials from 170-205'C., three-quarters of the water of crystallization has been driven off. In practice, these temperatures are usually not measured by means of thermometers; rather the judgment of the calciner is relied upon to indicate the completion of the process and to insure a uniformity of product, especially when impure gypsum is the raw material. When the calcination is complete, the fire is checked, and the calcined product allowed to flow (like water) into fireproof bins, where it is allowed to cool off for a short period. It is then elevated to screeners to remove foreign materials and lumps. The screened plaster is conveyed to storage bins for future packaging or manufacturing operations. The kettle method is the oldest in point of service and is the most favored American process. Its disadvantages are due to its low and "batch production, low heat efficiency, and its high power consumption for stirring. Accordingly, the kettle process has been discarded in some plants and a rotatory process installed instead with apparent marked success.
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 This process promises to displace the older kettle in time as equipment is worn out and prejudice overcome. The rotary process which is most used in the United States is the Cummer process. In this scheme the calciner consists essentially of a rotating cylinder completely enclosed in a brick setting and forming a "Dutch oven" extension at one end of the setting. The rotating cylinder is inclined a t a small angle, allowing the furnace gases to pass up around it. Part of the hot gases enter the calciner through small openings through its shell at regularly spaced intervals; the major portion of the gases pass along the shell to its lower end and enter the calciner proper a t this point. A number of chambers are built into the lower part of the setting with openings to the outside for the admission and control of secondary air, which in turn controls the temperature of the hot gases. These gases leave the calciner at its upper end after passing through its entire length, pass through a series of dust catchers, and finally pass up through the stack. The rotation of the calciner causes the gradual downward movement of the gypsum counter t o the movement of the hot furnace gases. The temperatures of the gypsum during the process range approximately from 17C-200°C., dependimguponthedensity andpurity of the rock gypsum.
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 A Typical Flow-Sheet of the Plaster Industry
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 No attempt is made to complete the calcining of the gypsum in the rotating oven; as a matter of fact, it is preferable to dehydrate it only partially to avoid local over-heating with its consequent complete dehydration. From the calciner the mass passes into fireproof bins, where it is held for a period of thiiy-six hours. During the first part of this period, the heat of the mass completes the calcination process. Cool air is then allowed to circulate through the bins to remove the moisture and to cool the plaster lump. This lump is subjected to a grinding process preparatory for marketing or for processes of manufacture. By a proper arrangement of bins for storage the process is made coutinuous. This continuity of process with the greater efficiency of heat transfer makes this process the most promising in American practice. The Mannheim system, in use in Germany, is also a continuous process similar in the main to the Cummer process. The main diierences lie in the more direct application of heat, the more thorough contact of furnace gases with the gypsum rock, and the quick removal of the finer particles to prevent over-calcination. The calcination, too, is completed in the furnace itself, and the process does not involve long storage for completion of the calcination process. The men process for producing plaster of Paris is still used in Europe for the manufacture of high-grade plasters. Relatively large lumps of rock gypsum are placed in an oven type furnace, the temperature of which is carefully controlled for long periods of time. After completion of calcination, the lumps are removed for grinding. This process is very costly both in labor and fuel; it has never found serious application in the U. S. (See page 2803 for a typical flow-sheet of the plaster industry.) Special Gypsum Products The comparatively recent introduction of manufactured forms of gypsum products, such as wall board, insulating blocks, plaster lath, etc., as well as the many specialized plasters of various compositions marks an interesting phase of the gypsum industry. These manufactured products have widened the scope of usefulness of the industry's products and have heightened the interest in gypsum as a national resource. A few typical manufactured articles will be discussed in the paragraphs that are to follow. Gypsum Wall Board.-Under this name and under a variety of trademarked names there are on the market sheets of gypsum which have been thus produced from the calcined gypsum. These sheets are used for interior home construction, where their heat-insulation and fire-resistant properties have made them welcome materials of constructiou. The thickness of sheet is generally either 'I4 or inch, the width usually four feet, and the length six to twelve feet. The sheets are covered, usually on both sides, with a fairly thick, several-ply paper, which serves as a strength-
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 ener of the sheet and as an aid to decoration. The usual sawing, cutting, and nailing operations can be performed with this sheet as readily as with any other type of wall board. These gypsum sheets are made with and without sawdust, but the sawdust-containing product is preferable in most cases on account of its lightness. The process of plaster board manufacture is an interesting one. If a sawdust plaster board is to be made, the finely screened sawdust and gypsum are fed, in proper proportions, from separate reservoirs into a mixing chamber. Wide (four-foot) "cupped conveyor belts carry the mixture through water reservoirs, where the mixture absorbs enough water to form a slurry. Agitators of the revolving stirrer type thoroughly mix the mass, an accelerator is added, and the mass is dumped from the belts onto the forming machine. The slurry falls on a sheet of paper passing over a smooth iron table running at right angles to the conveyor belts; an upper sheet of paper is brought down upou the slurry and the whole is passed into a sheet of uniform thickness. As the sheet moves along another heavy roller smooths out any unevenness, filling depressions by pressure. As the board moves along slowly the calcined gypsum "sets" and hardens; as it finally crosses a small cutting table, it is cut to the desired length of six or twelve feet. The board now passes through driers through which hot air of about 105'C. is being circulated; after approximately an hour's dtying, the boards are allowed to cool before inspection and shipment. Since the hished board is a smooth, solid sheet of gypsum covered on both sides by strong, long-fibered paper, it may be used for ceilings, partitions, walls, etc. I t does not warp or buckle, has good heat-insulating properties, decreases the fire hazard, and will take any form of interior decoration. Gypsum Block and Roofing Tie.-Pre-cast blocks of plaster, either solid or hollow, are being manufactured a t the calcining plant for the building trade. These blocks, of various dimensions and thicknesses, are used chiefly for non-bearing partition walls to insure heat insulation and fire resistance at a reasonable cost. The roofing tile, usually reenforced with wire netting, is used chiefly as an insulation for roofs on permanent buildings. The layer of gypsum roof tile is followed, of course, with layers of roofing paper and finally the exterior ceramic roofing tile or slate. These gypsum tiles, too, are pre-cast a t the calcining plant for shipment to the building trade. Plasters.-Under this general heading may come many special plasters as well as the simple calcined product. The special plasters are demanded for special uses by the builder, the surgeon, the dentist, and the artist. However, in general the plasters fall into two groups, depending upou the manufacturing methods: (1) plasters produced by calcination of
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 gypsum a t temperatures below 205'C., and (2) plasters produced by calcination above 205'C. Into Group 1 faU the quick-setting plaster of Paris, made from pure gypsum, and cement plaster, a retarded plaster. This retardation may be due to impurities in the raw material or may be due to retarders added during the process of manufacture. There are many modifications of the cement plasters, among which may be mentioned the fibered and the unfibered, the sanded and the unsanded, and the special molding plasters. Into Group 2 fall the flooring filasters (the Estrkhgips of Germany) and the hard plasters. The flooring plasters are produced from pure gypsum by calcination at temperatures up to 260°C. The product is ground very finely and when mixed with water requires twelve to twenty hours for setting. The final product is a very hard, dense floor which has found great favor in Germany and other European countries. The hard plasters are produced from gypsum by calcination at low red heat, immersion of the dehydrated product into an alum solution, drying and re-burning at high temperatures. The resulting product is finely ground and is marketed under the name of Keene's Cement. If sodium sulfate or potassium sulfate has been used in place of the alum, the resulting product is known as Mack's Cement, a product very similar in all respects to the Keene's cement. The plasters produce a very hard, nonporous surface, used extensively for wainscoatings and special floors. Conclusion The above brief description outlines the essential features of the gypsum industry; a rough sketch of the manufacture of useful products ended the picture. What is the future of this industry? All indications point to a rapid expansion. As the demand for better insulated homes increases (and this demand is growing by leaps and bounds even in the warm southern climates) the demand for gypsum wall board, ground gypsum, and gypsum block will increase. The added protection against the cold of winter and the insulation against extreme heat in summer are features eloquently demanding this relatively cheap insulating material. The special increase in the number of apartments in cities also demands more and more of this material. These facts argue for an increased production of gypsum products in every section of the United States.
 
 "PERSONAL AND COMMUNITY REALTH," BY C. E. TURNER. CORRECTION. On page 2752 of the November issue of the JOURNAL OF CHEMICAL EDUCATION appeared a review of Turner's "Personal and Community Health," which hook is published by the C. V. Mosby Co., St. Louis, Mo. The price of this book was erroneously quoted at $5.00. The correct price is $2.75.
 















Copyright © 2024 DATAPDF.COM. All rights reserved.

About Us |
Privacy Policy |
Terms of Service |
Copyright |
Contact Us










×
Sign In






Email




Password







 Remember me

Forgot password?




Sign In




 Login with Facebook
















