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This table shows that fwo small factories, in Arkansas and 1llinois,
respectively, were not in operation in 1898, while Lhe production of
Portland cement was begun at one factory in Maryland. New York,
New Jersey, Obhio, and Pennsylvania show striking inereases, and a
eonsiderable gain is also to be noted in Michigan. In other sections
the indnstry is still insignificant,

The relative extent of development of the Portland cement industry
in the United States since 1890 is shown in the following table:

Table showing development of Portland cement induatry in the United States since 1850,

1834, 18,
Section. S & | g |
EAI:« Produed. Per ceni. %'g FProdnet. Per cenl.
E B Zz
= P =
Ttaivels. | Tarrels.
ol R e ES 65, 000 19.4 4 117, 275 4.7
 Lehigh County,
| Pa., and Phil-
lipeborg, N, J .. i 201, 000 60,0 7 485, 929 60. 8
Glide s rt e 2 22, 000 6.5 4 B, 653 10,1
All other sections. & 47, 500 4.1 e 115, 500 14.4
Tt n SN e 333, 500 100, 0 24 T98, 167 100. 0
1897, 1388,
Hapkion. IE & E = |
-E'Jl:; Prowduact. Por vent. -—‘;E | Prudoel. Por coenl.
EE EE
i | &
| Barrels, Barrels,
New York .._.._._| 7 394, 398 14.7 T Bod, 358 15.0

Lehigh  County,
Pa., and Phil-

Tipsburg, N. J .. a | 2,02, 059 T4.8 9| 2,674,004 72.4
{2 i R e 4 146, 452 5.5 6 265, 872 | 7.2
All other sections. 10 | 134, 866 5.0 9 187, 750 5.4

Total Zoi | 29 i 2, 67T, 175 | 100.0 31 | 3, 692, 284 100.0

It will be noted that the product of Lehigh County, Pennsylvania,
and the neighboring region near Phillipsburg, New Jersey, has
increased in eight years to more than ten times what it was in 1890,
This section now produces nearly three-fonrths of the total product of
the country. New York and Ohio also show an increase nearly pro-
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portional to that which has taken place in the country as a whole,
In other sections the development of the industry has been slow, and
the percentage of the total product has greatly declined.

IMPORTS.

The imports of Portland cement in 1898 were 2,013,815 barrels,

@& decrease of 77,106 barrels from the guantity imported in 1897,

This decrease is largely due to the greatly increased demand for
cement in Germany and England during the past vear, aud the con-
sequent indifference of foreign manufactorers toward the American
market. Germany has at present T0 Portland cement factories, the
prodact of which in 1898 was over 18,000,000 barrels. The exports
were about 3,000,000 barrels, leaving 15,000,000 barrels as the gquantity
consumed in Germany. The consumption of Portland cement per
capita was therefore more than six times that in the United States.
In view of the far greater magunitude of the building and engineering
operations earried on in this conntry there is good reason to belicve
that the eonsumption of Portland cement in the United States will
evenlually exeeed that in Germany.

The following table shows the imports, by countries, in 1896, 1897,
and 1898,

Imporis of cement into the United States in 1896, 1597, and 1595, by conndriss,

| Barrels.]
Country. 189G, | 1897, 1808,
United Kingdom ........._._. 742, 169 344, 356 241, 198
R e e 742,287 524, 636 6351, 204
b 3T R Bl R A 26, T14 19, 319 17, 204
BeTIERY - -cicieiciassasease] 1,308,809 1,109, 280 1,032,429
R BUrDPE - o ccvemesm aen 09, 184 46, 916 a1, 582
British North America........ 11,334 4, 907 4, 635
Other countries .. ____ ... ..., 1, 050 86, 480 15, 476
Dot s o e o E R RO . 2,080, 924 2,013,818 |
| |

This table shows that the chief decline in imports since 1896 has been
in those from Great Britain, This is due to the growing preference for
German cements over the English, and also to the inereased demand
for cement in Great Britain and the consequent falling off in exports
from that country. Trade reports show that the demand for cement in
all European countries was most active during the past year and thiat
prices advanced in a marked degree,
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The total exports from the chief producing countries in 1898 were as
follows:

TRarrela
850y 8 L R O S R L
TRREIDRIN ounlh-i s rhiai s waiaa Bt n i s R s S e o R T AR D,
2 L e e e P B e i o L b

RELATION OF DOMESTIC PRODUCTION TO IMPORTATION.

The total consumption of Portland cement in the United States in 1398
exceeded that in 1807 by nearly 1,000,000 barrels, During the latter
part of the year a veritable cement famine prevailed, and many impor-
tant engineering works were delayed or suspended for lack of cement.
In consequence, the actual amount consumed was considerably less
than that required by the country. The same condition appears to
have existed throughout the world, and is due to the multitude of new
applications which Portland cement is constantly finding aud its rap-
idly inereasing use in place of stone in constructions of all kinds. It is
difficult to et a limit to the possible further growth of the demand for
Portland cement, and it is not improbable that the next few years may
see the industry, both here and abroad, reach a magnitude at present
undreamed of, 1

Owing to the great inerease in domestie production and the slightly
decreased imports the proportion of domestic to imported cement con-
sumed has advanced materially, as the following table shows:

Comparizon of the demestic production of Portland cement with the imports,

[Barrels.]
1801, 1896, 1807, 1898, :
Produetion in the

United States ........ 454,813 | 1,543,023 | 2,677,775 3,602, 284
Importa.. - ............| 2,988,313 2,080,507 | 2 000,94 2,013, 818 |
Tobal ... _..__.| 3,448,126 | 4,532,620 | 4,768,699 | 5,706,102 |

g e ] SRR H, 486 i3, 466 86, 732
Total econsumption 3,443, 126 | 4,447,134 | 4,715, 233 b, GED, 370
Percentage of total con- |
sumption produced in |

the TTnited States. . 1.2 347 56, B 65,1

et St __I

It will be noted that nearly two-thirds of the Portland cement con-
sumed in this country in 1898 was of domestic manufacture,
The remarkable growth of the production and eonsumption of
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Portland cement in the United States in the last nine years appears
strikingly in the following diagram:

Barrels, 1500, 1801, 1802, 1893. 1894, 1885, 196, 1897, 1598,
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Fia. 2.—Graphio representation of the prmdanlilou,. importation, and total con-
samption of Portland eement from 1800 to 1893,

This table shows that the consumption of Portland cement hias more
than doubled since 1890, while the domestie production has increased
more than tenfold. As the imports in 1893 were almost exactly the
same as in 1800, the table allows no conclusion to be drawn as to the
probable time that must elapse before the whole demand is supplied by
domestic factories. When it is considered that the period from 1803
to the middle of 1897 was one of great industrial depression in the
United States, the fact that the increase in demand for Portland cement
has equaled the great increase in domestic production is highly signifi-
cant and points to the continnance of favorable conditious for the
industry for some time to come,

In the report for 1897 it was foretold that the product in 1893 would
reach 3,500,000 barrels, an increase of more than 1,000,000 barrels over
1897. The actual amount produoced was, in faet, 3,692,281 barrels,
slightly exceeding the above estimate. All indieations point to a con-
siderable further increase in the present year, and an enormous one in
1900,  In the Lehigh Valley region four of the principal factories are
undergoing enlargements which will add not less than 1,000 barrels
per day to the product of each, and it is claimed that one factory,
already the largest in the world, will soon reach a produetion of 10,000
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barrels per day. A new producing region, thal of La Salle, Illinois,
has come into the field of Portland cement production, and three works
are al present being erected at that point, Large factories are also
under coustruction at Coldwater and Quiney, Michigan, and at Syra-
cuse, Indiana. None of these new enterprises will greatly affect the
product of the present year, which will probably reach 4,400,000 bar-
rels, In 1900 the total output of Portland cement will probably reach
7,000,000 barrels, The steadily increasing demand will, however,
probably provide a market for this amount, even without any eonsider-
able reduction of imports.

THE PORTLAND CEMENT INDUSTRY IN THE VARIOUS
SBTATES.

1ilinois,—Three factories are under construction near La Salle by the
Chicago Portland Cement Company, the Marquette Cement Company,
and the Hemmoor Portland Cement Company, of Germany. The mate-
rials to be used arve limestone and clay. The Marquette Company
gives the following analysis:

Analysis of ingredients of Portland cenent from I linois,

| ]
Per cent. |

Limestone. Per cent. Clay. |
Calejium carbonate ........... 88. 16 .‘-‘;ilicn,_....__....__....'! 5i.80 |
Magnesinm earbonate ... ... L7 | Aluming ...o.o e -‘I 19. 83 ‘
UL (o e e T FiLey S20- | Bron . oy S ity | BT
Iron oxide .-.'} 150 8 i7 £ RS ! 3.29 |
P00 T el e e e : Magnesia . ____. 2,67
Sulphor. ... .. 2,36 ‘

The limestone, as shown by this analysis, contains aboul one-half
the silica and alumina required for a correct eement mixture. The
. clay evidently contains a good deal of iron sulphide, which may prove
an obstacle to its successful use. The rotary-kiln process will be used
at two of these factories and vertical continuons kilns at the third,

The Hlinois Stecl Company, of Chicago, one of the largest manufac-
torers of slag cement, has practicully abandoned this indnstry, and
now proposes to make a true Portland cement by grinding blast-fur-
nace slag with the necessary proportion of limestone and barning the
mixture in rotary kilns.

Fridigna —The factory of the Sandusky Portland Cement Company
at Syracuse is in process of construction. Works are proposed at
Bedford to utilize the oolitic limestone.

Kentucky.—Designs have been made for o factory at Litchfield. The
materials to be nged have the following composition .

ks
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Analysiz of ingredients of Poviland cement from Kentueky.

’7 Limestone. Per cent, Clay. Ter cent. |
| Calelum earbonate ... .. 97, 63 | Bilden oo aT a5, 82
Magunesinm carbonstbe (..o 0,65 | Ironexide .. ... -.. 6.19
Silten: . o 0.4B| Klnmine ..o 19, 77
FAED o | AR L NG I (R LY | O S RN 0.70 |
Tamsemife . <o sl e 0.22 | Loeg, alkalies, ete.oo...|  19.52
Balphurisaeid. oL oo .l 0. 54
|

Michigan.—The factory of the Peerless Portland Cement Company
at Union City was destroyed by fire in October.

A factory iz under eonstruction by the Michigan Alkali Company at
‘Wyrandotte, at which Portland cement will be madae from caustie soda
waste (a very pure form of precipitated caleinm carbonate) and clay.

MATERIALS.

Limestone continues to be the chiel material for the manufacture of
Portland cement. This is duoe to the immense development of the
industry in the Lehigh Valley region, where unlimited quantitics of a
natural Portland cement rock oceur. This material is similar to the
argillaceous limestone deposits of Belginum, and contains a slight
excess of clay over the amount required; a small proportion of pure
limestone is therefore ground with the roek to produce a correct
mixture, The grinding is not required o be very fine, since the coarse
particles remaining in the raw material are of nearly correct eomposi-
tion, The casze is very different, however, when pure limestone and
clay are employed. In this case the stone must be ground to such a
fineness as to leave practically no residue on a sieve of 180 meshes to
the linear inch, or an inferior product will result. The cost of grinding
large quantitics of hard limestone to this degree of fineness is very
great. Several attempts to make Portland cement in this country
{from pure limestone and clay have been made, but none have resnlted
satisfactorily in respect of cost of manufacture or quality of product.

The following table shows the comparative product from limestone
and from marl in 1897 and 1898:

Comparative product af Dortland cement from Hmeatone ond marl.

1RET. 1888,
Number, Troduct, Number, Produet.
Rarrels. | Rairels.
Faetories using Timestone. .. .. 1% 2, 8989 196 20 3,112,492
| Tactories using marl__....___. 11 395, H48 11 B79, 792
BRI 00 Lo\ e it ey 29 2,677, 775 31 3, 692, 284
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