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The comprehensive range of grinding media supplied by us and our unique
experience in the cement industry in practically every country of the
world enable us to give expert advice and to supply a type of
grinding media that wiil provide the answer to any grinding problem.
LT PHONE:GLOUCESTER 24051
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HAVER
ROT0
PALKER

Complete packing and loading
plants with ROTO PACKERS
or our in-line packers with or
without pre-compacting de-
vice including all conveying,
screening, dust-collecting and
loading equipment for lorries,
wagons and ships.

Furthermore:

Vibrating screens, laboratory
screens with test sieves, elec-
tro - magnetic feeders, wire
cloth of all metals.

More than 2500 Haver Packing
Machines in operation all over
the world

HAVER:BOECKER

4740 OELDE Westfalen - Germany

U.K.Representatives:- CONTINENTAL ENGINEER!NG CCO.LTD., London Road, Ascot, Berks.
Tel.No: Winkfield Row 2011
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POLYSIUS

engineers

advise you

to choose

&
Long kiln for wet and dry process

The correct kiln for every raw material

LEPOL kiln with preheater for granulated and small-size material

POLYSIUS GMBH POLYSIUS LTD. POLYSIUS S.A.R.L.
4723 Neubeckum, London Road, 13 Rue Auber,
West Germany, Ascot, Berks. Paris | Xe(Frankreich),France
Telefon: (02525) 711 Telephone: Winkfield Row 2011 Tél: Paris-Richelieu 87 49
Telegramme: Polysius Neubeckum Cables: Polysius Ascot ;i:égraanlr:onzs: Polysius Paris

alex:

Telex: 0892 893 Telex: 84 102
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ROTARY
DISC FEEDER

British Patent No. 769603

for controlled, infinitely-variable volumetric-
measurements to close limits of many kinds of
crushed and ground materials such as cement
raw material, limestone, gypsum, coal, etc.

@ Operates safely.

@ Handles highly hygroscopic and sticky
materials.

@ Offers immediate response to automatic
regulation.

[ ]

Is airtight and therefore suitable for use in
grinding installations operating under
i / vacuum or pressure conditions.

DELO (ENGINEERS) LTD.

138 Borough High Street Also Drying  Furnaces, Disc
LONDON,S.E.l.Tel: Hop 0085/6
Telegrams: OLED, LONDON, S.E.l

Granulators, Pneumatic Conveyors

FOR BALL AND
TUBE MILLS IN

HIGH CARBON
OR CHROME STEEL

from 1" to 6" diam.

All hand forged to grind faster,
last longer, never break and never
lose shape.

Also fine hand forged tools for
quarry and mine.

CENTRAL HAMMER WORKS,
BR'ND‘ EY ACRES HILL LANE, POOLE RD,,
DARNALL, SHEFFIELD 9.
F. J. BRINDLEY & SONS (SHEFFIELD) LTD.

Tel: Sheffield 49663/4 Grams: 49663/4
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THE TYPE R-1
MOTORIZED TIPPING
VALVE

. .. positive time cycle
motorized operation ; gravity
free-flow flushing features;
gravity return assuring positive
valve seating without pressure
closure that guarantees
non-jamming.

trical precipitators, h

solve your
tust collection
probiems

with the Multiclone °®
Dust Collector

—proved in over 4,000 installations!

Multiclone, with its small diameter multi-tube design, means greater
compactness, better adaptability, higher efficiency, and less
maintenance. In every industry, the Multiclone offers the economy of
unit construction with the adaptability of custom-built design.

Long and narrow . . . square . . . short and wide . . . the Multiclone
can be made to fit YOUR installation requirements.

APPLICATIONS. The Multiclone has been successfully applied to
dust collection problems in many industries, including power, cement,
chemical, coal and rock products.

® Multiclone is a registered trade mark

with Westem Precipitation Dust Vaives

These valves all operate efficiently at temperatures up to 750°F
and are available in six, eight and ten inch sizes.

—the best you can buy!

THE GRAVITY OPERATED
TIPPING VALVE

... ideal for sealing dust
collector hoppers operating
under negative pressure

(0—6 ins. W.G.) when handling
dry free-flowing material.

Waestern Precipitation, the world leaders in dust control, are manufacturers of cottrell elec-
i ors, gas scrubbers, high temperature bag filters

| dust coll

and dust valves. Write for more information about any of the above products to:

THE FLOATING SEAL
DUST VALVE

... for operation when handling
abrasive materials particularly
at high temperature.

WESTERN PRECIPITATION

division of Joy Trading Corporation, 7 Harley Street, London W.1.

Tel: Langham (01-580) 7711. Telex: 23704. Cables: Joyloader London.

W.P.6
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Concrete Water Towers, Bunkers, Silos and other
Elevated Structures. GRAY and MANNING. 1964.
312 pp. 36: .; by post 385 (39 00.)
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TURNER.  1960. 80 pp. 12s.; by post 13s.
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Introduction to Concrete Work. CHILDE. 1961.
120 pp. 4s.; by post 4s. 9d. ($1-00.)

Elementary Guide to Reinforced Concrete.
(L’A:;gu)m. 1950. 95 pp. 6s.; by post 6s. 9d.
1-50.

Conti Beam Structures. SHEPLEY. 1962.
128 pp. 12s.; by post 13s. ($3-00.)
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1957. 128 pp. 18s.; by post 19s. ($4-00

An-lyll- of Strucnu-el. SMOLIRA. 1955 176 pp.
18s.; by post 19s. ($4-00.)

Nomograms for the Analysis of Frames. RyGoL.
1957. 58 pp. text and 26 nomograms. 18s.; by post

19s. ($4-00.
Charts for Helical Stairs. CuseNs and
?‘I\ZNTATHADAPORN. 1966. 36 pp. 10s.; by post 11s.
Arch Dellgn Simpllﬁed. FMRHURST. 1954. 64
pp. 12s.; by post 13s. 0.)

Influence Lines for Thnut and Bending Moments
in the Fixed Arch. ERIKSEN. 1955. 27 pp.
4s.; by post 4s. 84. ($1-00.)

Design of Non-Planar Roofs. TEBRRINGTON and
TURNER. 1964. 108 pp. 15s.; by post 16s. ($3°75.)
Arch Ribs for Reinforced Concrete Roofs.

'(I;BRIO%N)GTON. 1956. 28 pp. 4s.; by post 4s. 84d.

Design of Pyumid Roofs. TERRINGTON. 1956.
20 pp. 4s.; by post 4s. 8d. ($1-00.)

Design of Prismatic Structures. ASHDOWN. 1958.
87 pp. 9s.; by post 10s. ($2°10.)

Design and Construction of Foundations.
{v:AN‘N‘I)NG. 1961. 231 pp. 24s.; by post 25s. 3d.

Raft Foundations: The Soil-Line Method. BAKER.

1965. 148 pp. 15s.; by post 16s. ($3'75.)

Deep Foundations and Sheet-piling. LEE. 1961.
260 pp. 20s.; by post 21s. 3d. ($5-00.)

Reinforced Concrete Piling and Piled Structures.
‘WENTWORTH-SHEILDS, GRAY and EvVANs. New
edition in preparation.

Foundation Failures. SzecHy. 1961. 140 pp. 20s.;
by post 21s. ($5:00.)

Concrete Products and Cast Stone. CHILDE.
1961. 320 pp. 18s.; by post 19s. 9d. ($4:50.)

Moulds for Cast Stone and Concrete Products.
BURREN and GREGORY. Designs for glrdm ware.
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Estimating and Costing Precast Concrete
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If this is your problem

Stein Two-Taper System s the solution

In two-taper construction, two sizes of bricks are used, one with
“fast'" and one with "'slow" taper, easily identified by different
colours and supplied in the correct ratio to suit a given kiln
diameter.

Two-taper construction has the advantages—

® Linings do not have to be tailor-made giving quicker delivery
from the manufacturer.

@® Brick stocks are simplified and reduced —just vary the ratio
of tapers for the different sizes of kilns in the plant.

® If kiln shell irregularities are encountered through re-lining,
the ratio can be altered as required using proportionately
more ‘‘fast’ or "'slow' tapers to maintain a tight build to the
shell and at the same time, ensuring that all joints are radial.

As major suppliers to Rotary Cement Kilns in the United Kingdom and
Exporters to Cement Plants throughout the World, we would be pleased
to advise on and quote for your requirements from our comprehensive

range of Rotary Cement Kiln Refractories.

For further details please consult our Technical Service Department.

JOHN G. STEIN & CO. LTD., BONNYBRIDGE, SCOTLAND. TEL

ANTICIPATE THE NEEDS OF INDUSTRY

: BANKNOCK 255 (4 LINES) 361 & 362
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A name as tamiliar
a8 coment 11Se/F

You are invited to take advantage of our world-wide
experience by consulting us regarding any problem
connected with the manufacture of cement.

F.L.SMIDTH & CO.LTD.

P.0. BOX NO. 137, 17 LANSDOWNE ROAD, CROYDON. CR9 2JT.
Telephone: MUNicipal 5555. Telex No: 264021. Telegrams & Cables: Folasmidth Crovdon®
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Extension of Cordoba Cement Works, Spain.

IN the number of this journal for January 1966, it was reported that the Asland
Asociada S.A., in which the Blue Circle Group of cement companies had purchased
a 40 per cent. interest in 1964, was extending its works at Cordoba to increase
the then annual productive capacity of 150,000 tons by over 400,000 tons to a
total of about 550,000 tons per annum. The new works, which comprises the
extension, was designed by, and construction was supervised by, the Works
Department of The Associated Portland Cement Manufacturers Ltd.

Construction commenced in September 1964 and the kiln plant was com-
missioned by March 1966. The new installation, a plan of which is given in
Fig. 1, is described in the following.

Of particular interest is the method of proportioning and preliminary blending
of the raw materials fed to the raw mill for grinding. This replaces the conventional
method of storing each material separately and then controlling the proportioning
by means of feeder-weighers for each component fed to the mill.

The Quarry and the Crushing and Sampling Plant.

The raw materials are a soft and fairly porous limestone, which is brought
down by blasting, and a marl which over-lies the stone. The overburden above
the marl is dug by a 1§-cu. yd. 38RB diesel excavator which loads dumpers by
which it is transferred away from the working area to be discarded. The useful
raw materials are loaded by another 38RB and a 2}-cu. yd. 54RB electric
excavator into a fleet of 15-ton Aveling Barford dumpers for transportation to a
crushing plant in the quarry area (Fig. 2).

The dumpers discharge the materials into an intake hopper above a variable-
speed Ross drop-bar feeder, which controls the rate of feed. This is followed by a
Ross two-roll grizzley and between them these two machines screen out much
of the fine wet material before the bulk of the material is passed to the crusher.

The large material containing pieces of limestone weighing up to 2 tons is
B
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Fig. 2.—Crushing Plant.

discharged on to a flat belt, its fall from the grizzley being checked by a Ross
chain controller. The belt is provided with an electronic metal detector, whereby
the presence of any piece of tramp metal of significant size sounds an alarm and
stops the system, thus preventing damage to the crusher which it feeds. The
crusher is a G.E.C. type 8880 Dyad double-rotor fully-caged hammer crusher.

The output of the crushing plant is 300 to 400 tons per hour, depending on
the moisture content, with a product 8o per cent. of which is below 20 mm.
The crushed product and the fine screenings are transported on a single belt to
the sampling plant.

The Koulakoff sampling plant, which takes continuous samples, progressively
divides, crushes and dries the material in order to produce a dry powdered
representative sample for chemical analysis. Samples taken hourly are
analysed. The weight of material passing through the sampling plant in the
hour represented by the sample is determined by an Adequate summating weigher
on the conveyor. By this means an accurate control is kept of the composition
of the material leaving the quarry. The drier (Fig. 3) uses propane gas to heat
the infra-red panels.

Raw Material Conveying, Storage and Preliminary Blending.

The raw materials are conveyed from the crushing plant to the works by a
cable-belt conveyor which is 1,850 metres long. The terrain crossed is rugged
with a deep ravine into which the conveyor goes down at an angle of 17 deg.
After crossing a river on a light gantry, a special unit in the conveyor enables it
to change gradient abruptly to climb up the other side of the ravine, also at an
angle of 17 degs (Figs. 4 and 5). A conventional conveyor would have entailed
an expensive high-level bridge.
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Fig. 3.—Sample Drier.

The material is discharged at the works into an Applevage stockpile system.
In this, the material, the average hourly composition of which has been controlled,
is blended, to a uniform composition throughout.

Two separate stock piles of 8,000 tons each are built up, each being produced
in a series of layers in the shape of inverted chevrons, by progressive longitudinal
passes of a stacking conveyor mounted on a boom transporter travelling on a
rail-track parallel to the centre line of the two piles (Fig. 6). Between the two
piles, there is a bucket-wheel excavator which can reclaim from either pile in a
series of transverse sweeps, thus cutting across the chevron layers produced by
the stacking machine, with the effect that a high degree of blending of the raw
material is obtained (Fig. 7). The arrangement for stacking and reclaiming
is indicated in Fzg. 1.

The reclaimed material is conveyed to a surge hopper at the raw mill. A level-
indicator in the hopper regulates the bucket wheel. The extractor, which feeds
the material from the hopper to the mill, is controlled by signals from an acoustic
device on the mill.

Raw Material Grinding and Raw Meal Blending.

The raw material is ground and dried in a 2,300-h.p. Polysius Double Rotator
mill, 3-80m. in diameter and 12 m. long, working on closed circuit with two
classifiers. The hot gases for drying are obtained from an oil-fired furnace. The
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gases leaving the mill are cleaned in cyclones from which the recovered meal is
added to the mill product. The gases are finally cleaned before discharge to
atmosphere in wet-scrubbing towers, the effluent from which is subsequently
used in the nodulisers at the kiln. The raw meal is blended in two Fuller quadrant
continuous-blending silos, each having a capacity of 1,200 tons, and is stored in
two ready-meal silos each of 1,500 ton capacity. The whole of this section of the
plant is seen in Fig. 8.
Kiln Plant.

The raw meal is nodulised in two nodulisers using the scrubber effluent and
such additional water as is necessary to give a moisture content in the nodules
of about 12 per cent.

Fig. 4. Fig. 5,
Cable-belt Conveyor.
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Fig. 6.
(Right)
Boom Trans-
porter for stack-
ing Raw Meal.

Fig. 7.
(Below)
Bucket-wheel
Excavator for
reclaiming Raw
Meal.
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Fig. 8.—Raw Meal Grinding and Blending Plant

The preheater is a double-pass Lepol grate which discharges into an oil fired
Polysius rotary kiln, 4 m. in diameter and 65 m. long. The clinker is cooled in a
Recupol cooler with a surface of 120 sq. m. The surplus air from the cooler is
partially cleaned in cyclones and is then taken through a long pipe to join the
flue gas leaving the first pass of the Lepol preheater. The flue-gases from the kiln,
together with this air, are cleaned in Sturtevant plate-type electrostatic
precipitators. The preheater and rotary kiln are illustrated in Fig. 9 and the
cooler is shown in Figs. 10 and 1T.

The cooled clinker is conveyed to a central store which has a capacity of
10,000 tons and in which gypsum is also stored.

Fig. 9.—Preheater and Rotary Kiln.
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Fig. 10.—Recupol Cooler.

Cement Grinding, Storage and Packing.
The clinker and gypsum are reclaimed from the store and discharged into the
mill-feed hoppers by an electric overhead travelling crane fitted with a grab.
In addition to the existing mills, a new 2,300-h.p. Polysius mill of 3-40-m.

Fig. 11.—Recupol Cooler.
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Fig. 12.—Cement Silos and Despatching Plant.

diameter and 11-50 m. long, has been installed. This mill is arranged for closed-
circuit grinding using a Heyd separator to classify the product and return oversize
particles to the mill for further grinding.

The cement from the old and new mills is conveyed and elevated into an
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Fig. 13.—Eight-spout Rotary Packer.

existing group of twenty silos, which have a total capacity of 10,000 tons. The
cement is extracted as required from these silos and pumped to either the new or
old packing plants.

The new packing plant has two silos each holding 1,500 tons, the packing
machine being a Haver & Boecker eight-spout rotary packer (Fig. 13) with a
capacity of 110 tons per hour when filling 50-kg. paper bags. Facilities are also
provided for bulk-loading of road and rail vehicles as seen in Fig. 12.

The old plant will in future be used only for special grades of cement.

Electricity Supply.

The high-tension supply at 70 kv. is transformed in the works substation to
the working pressures of 6,000 v., 3,000 v., 380 v. and for lighting.  There are -
two emergency generating sets each of 450-kw. capacity.
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X-ray Diffractometry as a Method for determining
the Portland Cement content of Mixtures of Portland
Cement and milled granulated blast-furnace Slag.
By K. H. L. SEHLKE.

SYNOPSIS

AN X-rAv diffraction method which can be used for determining the Portland cement
content of mixtures of Portland cement and milled granulated blast-furnace slag is
described. A linear relationship between the ratio of X-ray intensity and the con-
centration of Portland cement in a mixture has been found. The concentration of
Portland cement in such mixtures can be determined with a fair degree of accuracy.

Two independent methods have recently been developed at the National
Building Research Institute, Pretoria, for determining the slag content of mixtures
of Portland cement and blast-furnace slag(l: ?, and a third method based on
quantitative X-ray analysis has now been examined. This method is limited to
the determination of the crystalline phases as glassy phases are not sufficiently
characterized in the X-ray powder diffractogram. The method is based on the
fact that the integrated intensities of an X-ray diffractogram are directly pro-
portional to the concentration of a crystalline constituent.
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Fig. 1. X-ray Diffractogram of Portland Cement b plus Silicon.
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The mathematical treatment of the quantitative X-ray analysis has been
discussed in great detail in the relevant literature(®. 4. 9.

A Philips X-ray diffractometer, of U.S.A. design and equipped with a pro-
portional counter, was used. Cu Koc (Ni filtered) radiation from a tube
operating at 30 kv. and 20 ma. was employed. The optical system consisted of a
1-deg. divergence slit, a 0-003-in. receiving slit and a 1-deg. scatter slit. The
specimen was 10 mm. by 20 mm. and 15 mm. thick. The Norelco wide-range
goniometer was aligned with a silicon standard.

Eight ordinary Portland cements and one sulphate-resisting Portland cement
were examined. A microscopic examination of the cements suggested that they
contained between 5 and 10 per cent. of glassy material. Their gypsum contents
varied between 2 and 3 per cent.

Three South African blast-furnace slags were used. Their magnesium-oxide
content varied between 15 and 20 per cent. As estimated under the petrographic
microscope, the slags contained about 3 per cent. of birefringent material.

TABLE I. RATIOS OF INTENSITIES FOR MIXTURES OF PORTLAND CEMENT AND MILLED
GRANULATED BLAST-FURNACE SLAG PLUS SILICON (INTERNAL STANDARD).

|
Ratio Ip/Ig*
Known |
Portland | Series 1 Series 2 Series 3 Series 4
cement
content of | Portland Portland Portland Various Portland
Mixture| mixture | cement (b) | cement (c) | cement (i) cements and
No. (per- and blast- | and blast- | and blast- blast-furnace
centage) furnace furnace furnace slags
slag (C) slag (B) slag (A)

1 10 1-01 0:92 1-34 a/A 0:90
2 20 1-64 1-46 1-77 b/B 163
3 30 212 216 225 c/C 1-97
4 40 2:75 2'54 292 a/C 2°59
5 50 314 326 327 e/B 363
6 ’ 60 406 410 425 f/A 3-83
7 70 478 444 479 g/C 436
8 8o 533 538 491 h/C 514
9 [ 90 583 5'92 570 i/A 570
10 | 100 6:40 6:29 6-18 b/— 640

*I, = Intensity of crystalline Portland cement in terms of peak area (arbitrary units).
I5; = Intensity of crystalline silicon in terms of peak area (arbitrary units).

v - 4
woadun nruangdIdns
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Experimental Procedure.

The components of the artificial mixtures, that is, Portland cement, blast-
furnace slag and silicon, were separately ground to pass a 325-mesh Tyler screen,
and thereafter reduced to a finer powder by grinding under isopropyl alcohol ir a
motor-driven pestle and mortar for two hours. The fractions smaller than
5 microns were recovered by suspension in isopropyl alcohol and the three
components were then thoroughly mixed in the required proportions. Silicon as
the internal standard was added to each mixture in a proportion of 1 to 10.

Previous studies(® on Portland cement showed that a grain size smaller than
5 microns reduces micro-absorption and orientation effects. It was also found that,
with fine grinding, intensities became relatively insensitive to variation in particle
size.

Thirty-eight artificial mixtures were prepared containing varying known
quantities of Portland cement and high-magnesia blast-furnace slag. The sum
of the integrated intensities of the main diffraction peaks of Portland cement at
2-78A, 2-74A, 2:69A, 263A, and 2:60A was considered to be representative of
the actual concentrations of Portland cement present in the mixture. This range

MIXTURE No. 5:

50% Portland cement
50% Blastfurnace slag

Main reflection
of silicon

3.14

277

INTENSITY

Amorphous halo

26 28 30 32 34 36 38

DEGREES 26
Fig.3. X-ray Diffractogram of Mixture No. 5 Series 1.
(Silicon was used as internal standard.)
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REFRACTORY CONSTRUCTIONS

S.G. BLAIR & CO. LTD., LESLEY HOUSE, BEXLEYHEATH. Telephone 5696
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HUMBOLDT offer something new
in the range of
lime shaft furnace construction:

A furnace type which
has successfully been built for
the past seven years.

AP 7/67

HUMBOLDTY

New is that we have taken over the
design, construction and sales of a
furnace type which up to now had
been built by the Friedrich-Siemens,
Industrieofenbau GmbH, Diisseldorf.
It is the cross flow kiln - Rochling
system. A lime shaft furnace which
has successfully been sold in all
parts of the world during the past
seven years.

Now, through Kldckner-Humboldt-
Deutz AG, this furnace system is
further available to the construction,
steel and chemical industries. If you
have any problems in the field of
lime shaft furnace construction, con-

sult us and we shall answer with a
completely new HUMBOLDT product
— with a gas or oil operated cross
flow kiln, Réchling system.
HUMBOLDT design and build: Dres-
sing plants for mineral-bearing raw
materials, smelting works cement
factories, plants for the chemical
and fertilizer industries, automatic
control systems, special centrifugal
pumps and steel constructions. Hum-
boldt Works, Telephone KéIln 8231,
Telex 08873501.

KLOCKNER-HUMBOLDT-DEUTZ AG - KOLN A
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also covers gypsum which exhibits some minor reflections at 2-79A, 2:68A and
2-59A. Magnesium oxide, with its main reflection at d = 2-1 1A, was not detected
in the X-ray diffractograms.

The silicon used as the internal standard was of a suitable crystallite size to
give sharp diffraction lines. It also provides a strong basal diffraction peak (re-
flecting plane 111 at d=3-14A) in the desired vicinity of the relevant reflections
of Portland cement. In addition, for the angular region investigated, the diffrac-
tion lines of Portland cement and of gypsum are not superimposed on those of
silicon. As silicon belongs to the cubic system, it has the further advantage of
giving diffractograms with few but intense lincs. Because it gives distinct dif-
fraction peaks even at low concentrations, relatively small quantities are required
as internal standards.

The main diffraction peaks of Portland cement and the basal reflection of
silicon were used to obtain the ratios of intensities for the different test series
listed in Table 1. The reflections used are marked with their d-values in Fig. 1,
while Fig. 3 shows the development of an amorphous halo with the corresponding
decrease in intensity of the relevant diffraction lines of Portland cement for the
50-per cent. level of Portland cement.

The integrated intensities were obtained by drawing the base line to corre-
spond to the background level, and then measuring with a planimeter the cross-
hatched arcas under the peaks as shown in Fig. 2. A time constant of eight and a
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Fig. 4. Relation between intensity-ratio I /I, and Concentration Portland
Cement in Mixtures of Portland Cement and milled granulated blastfurnace
Slag.
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scanning speed of v =}° -2 per minute were found most satisfactory for this
work. The average value of the areas for each determination was based on three
X-ray recordings.

The graph shown in Fig. 4 shows the values of the intensity ratios I,/I
listed in Table 1, plotted against the known concentration of Portland cement.
The experimental values fit a curve in accordance with the calculated least-
squares straight line y=0-060x4-0-39. From this it appears that the concen-
tration of Portland cement in the mixtures examined is a linear function of the
intensity ratio I,/I 5. For a mixture containing 50 per cent. of Portland cement,
the accuracy of the determination was 6-5 per cent. at the g5-per cent. confidence
limit.

The variations shown in Table 1 are normal with regard to quantitative X-ray
diffraction analysis. The work showed that the values were fairly reproducible.

The experimental data appear to indicate that the mineralogical composition
of the cements investigated had little influence on the intensity ratios—compare,
for example, mixture No. 1 in series 2 and 4; in series 2, an ordinary Portland
cement was used for this mixture, while in series 4 a sulphate-resisting Portland
cement was employed.

Conclusions.

The experimental work indicates that X-ray diffractometry could be con-
sidered for determining the Portland cement content in mixtures of Portland
cement and milled granulated blast-furnace slag; a linear relationship appears to
exist between the intensity ratios and the concentration of Portland cement in a
mixture. If parameters such as the effects of grain, particle and crystallite
size, uncertainty about uniformity of mixing, and problems concerned with the
construction of the background, can be reduced to a minimum, greater accuracy
may be obtained.
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Gonsett
ROTAGON Bricks

THE Hot Zone Lining
for ROTARY CEMENT KILNS!

Specially developed for Portland Cement Kilns by Consett Iron Co. Ltd.
ROTACON possesses all the important characteristics

necessary in a basic liner brick.

ROTACON bricks build up a sound coating rapidly and withstand kiln
shut-downs without spalling. They are not subject to chemical attack

at high operating temperatures and will not disintegrate from thermal
contraction. The ideal basic lining for the production of Portland Cement.

ROTACON BRICKS SAVE MONEY
BY INCREASED KILN AVAILABILITY

CONSETT IRON CO. LTD.

CONSETT * COUNTY DURHAM
Telephone: Consett 3411 Telex: 53172

CONSETT
REFRACTORIES
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The Cement Industry in Japan.
THE Cement Association of Japan recently published a brochure, entitled *“ The
Cement Industry in Japan 1967 "', in which it is shown that, in 1966, Japan was
the third largest producer of cement in the world, being preceded only by the
U.S.S.R. and the U.S.A.

The strength of the Japanese cement industry lies in the fact that the country
abounds in rich deposits of limestone. Many of the cement works have their own
quarries and are situated in localities selected for their proximity to rich limestone
deposits and easy transportation. Other works, however, are near cities or on the
coast where they are established to supply cement to large consuming areas.
The clay and requirements such as labour are generally distributed evenly through-
out the country and have not exercised much influence on the selection of sites

. =
S T .

tor works. The industry has relied on coal ot suitable calorific value, and of
sufficiently high quality for the manufacture of cement, such coal being mined in
Japan in sufficient quantities to supply the cement industry. In recent years,
however, an increasing number of works are changing over to fuel oil which is
more economical; 86 per cent. of the total amount of the fuel consumed by the
cement works in 1966 was oil.

The first cement clinker was produced in 1875 in the works illustrated which was
managed at first by the Government but was soon given over to private enterprise.
About the beginning of the present century, the first rotary kiln was imported
into Japan from the U.S.A., since which time the Japanese cement industry has
adopted large-scale production with modern equipment. However, during this
period, the recurring rise and fall of the cement companies were much more
pronounced than was the case with other industries in Japan, this being due no
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doubt to numerous firms venturing into this field because of easy access to the
raw material and fuel. The following figures of annual production show the speed
with which tne industry has grown.

1910 .. .. 453,920 tonnes 1940 .. o 6,074,543 tonnes
1920 .. .. 1,350,598 1960 .. .. 22,424,890 ,,
1930 .. <o 3,277,383 4 1966 .. .. 37,273,390 ,,

(1950 omitted since productive capacity was affected by World Wm:II)

During the past ten years the increase in cement production has been exceedingly
rapid to meet the heavy domestic consumption due to large government and
private construction programmes and by the steady progress made in the export
of cement. To keep pace with this increase in cement demand, productivity is
being advanced by establishing new works and increasing the productive facilities
of existing works.

There are now twenty-two cement companies operating sixty-one works of
which sixteen companies with fifty-two works are exclusively producers of cement.
The other companies and works produce not only cement but other products
such as soda, fertilizers, coal and chemicals. Of the existing sixty-one plants,
fifty-six are complete cement works and seven are clinker-grinding plants. Among
the cement companies, there are two old and prominent companies having histories
going back to the time when cement production was first undertaken by private
management. The number of employees in the works is few. Despite the increase
in productive capacity in recent years, the rise in employment is insignificant.
Compared with 1961, cement production for 1965 showed an increase of 32 per
cent. while employment increased by only 1 per cent.

Recent trends in cement manufacture include the installation of larger kilns.
One of the kilns in a wet-process works installed in recent years is 5:25 m. in
diameter and 205 m. long. For the Lepol system, a kiln of 5 m. diameter and
70 m. long has been installed; in a dry-process works a kiln of 5:4 m. diameter and
85 m. long has been installed.

Economy in burning to increase the heat efficiency of the kilns is also being
given attention. The air quenching cooler was installed for the first time in Japan
about twenty vears ago; today 191 of the existing 220 rotary kilns are equipped
therewith. The prevalence of the long kiln for the wet process and the IL.epol
kiln for the dry process contribute to fuel economy as does the suspension pre-
heater system which was introduced recently. It is expected that both Lepol
and suspension preheater systems will be the leading systems in future installations
of kilns. Improved instrumentation and the introduction of computers are also
features ot the modern Japanese cement industry.

The Cement Association of Japan is sponsored by cement manufacturers
and its members comprise twenty-one out of the twenty-two companies operating
in January 1967. In April 1966, the Association merged with the former Japan
Cement Engineering Association.
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The cleanest and most efficient
way to convey fine, dry solids IS
through a pipe

witha push from

the GALLOW-DUCON
FLUD/veyor

The Callow systems now incor-
porate the Callow-Ducon Fluo/
veyor System which is one of the
most advanced developments in
dense phase pneumatic convey-
ing of fine dry solids . . . such
as plastic powders, cement,
hydrated lime, fly ash, pulverised
coke and coal, silica dust and
fillers.

There are no moving parts...no
screws, agitating nozzles or
pressure-consuming orifices.
Airvolume and pressure require-
ments are low. The Fluo/veyor
comes complete with compress-
or unit and controls.

Conventional dilute-phase
systems can also be designed
to meet your individual require-
ments.

For further information, contact:-

CALLOW ENGINEERING LTD

CALLOW . s - -
ENGlNEﬁI}I'N[% Pioneer Specialists in Pneumatic Conveying

SKELMERSDALE, LANCASHIRE, ENGLAND
Telephone: TAWD VALE 3321 (5 lines)

A MEMBER OF THE WESTON-EVANS GROUP
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SITUATIONS VACANT

REFRACTORIES
TECHNICAL REPRESENTATIVE

Price-Pearson (Sales) Ltd., the selling com-
pany for the Price-Pearson Refractories
Group, requires an additional technical
representative for its London Office. Good
personality and keenness to embark on a
successful sales career are the most import-
ant qualifications. Technical or furnace
experience in a user industry would be an
advantage. Preferred age is 25-35 and
candidate should be residentin Londonarea.

. " Apply in writing, giving brief details of

PRESSURE PIPES é‘.' \;ic:”:.;:t':i'l" rti;l‘a.v:l::z). ;{:uaz]ionsand ca;’:e; roPdate, to:(s -
nance for complete r. J. uest ricc-Pearson ales

DOWN PIPES installations, large or small. Limited, Stourbridge, Worcestershire.

Installations complétes pour la
CORRUGATED fabrication des tuyaux haute et
blau pression et des pliques
AND FLAT :i;‘r:.ns“-t ondulées en amiante-
Production, livraison, urvic:i et

fi e

SHEETS (si desiré)

installations complétes grandes

ou petites. STR cTu RAL

AGENTS REQUIRED U
LIGHTWEIGHT-

ASBESTOS CEMENT ENGINEERING CO.

AEULESTRASSE 772, VADUZ - LIECHTENSTEIN

Switzerland . P.O. Box 34,722, AG G'REGATE

By J. K. NESBIT, MIStructE., MSocCE(France)

Amendment No. |:1965 to CP.114:1957
is of especial importance to all those

interested in the use of lightweight-
MISCELLANEOUS ADVERTISEMENTS aggregate concrete since |gt is theg first
time that this Code has contained
reference to such material. Although the
methods used for structural design with
lightweight-aggregate concrete are similar
to those employed for concrete made

SCALE OF CHARGES
FOR

MISCELLANEOUS with dense aggregates, the criteria
ADVERTISEMENTS recommended are different. For this
5s. per line reason, and because, in some respects, the
average seven words per line). characteristics and behaviour of
For paeol BoxNomber; lightweight-aggregate concrete differ from
Minimum £1 those of dense concrete, this guide has
for not more than four lines. been prepared. The text of the Code is
DISPLAYED ADVERTISEMENTS reproduced in its entirety (by permission

of the British Standards Institution) on
45s. per single column inch.

Adiveriinemant st Feuch Hhaof — left-hand pages and the commentary

ve! nts mu: € O! S Ol H

journal at 60 Buckingham Gnte.cel.ondon. appears on facing pages. Many charts and
S.W.1, by the 1st of the month of publication. tables have been prepared by the author

to facilitate structural design.
280 pages. 70 tables. 27 figures.
Price 28s.; by post 29s. 6d.

WANTED
e ; . In Canada and U.S.A. 7 dollars.
HOPPERS, Weighing & Bagging plant to weigh
56-1b. bags, to be used for powder-type ma:erial CONCRETE PUBLICATIONS LIMITED
similar to flour. Box 2020, CEMENT & LIME K
MANUFACTURE, 60 Buckingham Gate, London, 60 Buckingham Gate, London, S.W.I

S.W.1.
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GR341

Fired Dolomite
for Rotary Gement Kiln Lining

7 IMPORTANT FEATURES OF GR 341 FIRED DOLOMITE BRICKS

@ Chemically resistant to Portland cement.

@ Have a natural tendency to pick up and maintain a protective clinker coating
in the clinkering zone.

@ Resist clinker ring formation in the cooler sections of the kiln.
@ Excellent volume stability.

@ Low thermal conductivity.

@ High resistance to thermal shock.

@ Resistant to hydration.

Full particulars from:

GENERAL REFRACTORIES LTD

The G. R. GROUP GENEFAX HOUSE - SHEFFIELD 10 - TEL: SHEFFIELD 31113
for Everythin
I Refeactorias

507

amtord Street, London, S.E.1.

Printed in Great Britain by CoknNwain Press, Paris Garden, §
ate, London, S.W.1, England

Published by Concrere Pusrications. Lop.. 60, Buckingham




PLANETHUNWICK ALITE

a complete range of lining blocks for cement & lime kilns

send for full details of these grades
HUNWICK magnesite—chrom

ALITE high alumina
PLANET abrasion resistant

PRICE-PEARSON (saLes) imiten STOURBRIDGE woRCS.
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s alember of the “ : E\
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-2 01.A. 2510
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