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P " #«F-H AIRSLIDE ”’
“"F-H AIRSLIDE” CONVEYOR AND F.-K. SYSTEM | (1) soF-H AR

. THE COMBINATION THAT'S HARD TO BEAT (2) FLOW GATES
The * **F-H Airslide " Fluidizing Conveyor working in conjunction with Fyller-Kinxon 3) BUFFER HOPPER
conveying equipment has the following outstanding advantages : (l) High handling

rates over comparatively long transport distances. (2) Low power consumption due | (4) FULLER-KINYON
to operation at low pressure. (3) Low maintenance costs, due to minimum of moving PUMP

d lubricati ints. (4) Cleanli , Simplici d Qui
parts and lubricating pom.ts (4) . eanliness, Simplicity ari uietness (5) LOW PRESSURE
FOR CEMENT - LIME - RAW MATFRIAL - PULVERISED FAN

COAL - CLAYS - PRECIPITATOR DUST - .ETC. * U.K. Regd. Trade Mark

PusListep BY CoNcReTE Pusrications Ltp, 14 Darrmours Streer, Lonpon, S.W.
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STEIN
MAGNESITE C

—A BASIC BRICK
DESIGNED FOR
MAXIMUM SERVICE
IN THE HOT ZONE
OF ROTARY CEMENT

KILNS

JOHN G. STEIN &€O:LTD

Bonnybridge, ., : Seotland

8 Lah
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Thz 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 will provide the answer to any grinding problem.

H E I_ | pE j S LTD Easusene:
PREMIER WORKS
GLOUCESTER
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DAYLOR

CIRCULAR DUST
COLLECTORS

The Mechanism shown above is standard and is robustly built
for 24-hours’ operation.

J. DARNLEY TAYLOR LTD.

undertake the design and installation of complete
Dust Collection plants, including
ducting.

Our machines are extensively used in Packing Plants, Grinding Mills, Screening
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone
dusts, etc.

With many plants already giving first-class performances, our Collectors are sold
mainly on reputation and incorporate cyclone and filter sleeve principles, with
fully auto-scavenging and rapping cleaning mechanism.

May we help you with your problem? Write to :

NESOR HOUSE, 3 CALEDONIAN ROAD, LONDON, N.1. Telephone : TERminus 9454
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& Confornuty with B.S.?
3 Trouble-free operation?
% Fair wear & tear safeguards?

THE ALLEN WEST GUARANTEE means all these things, and more + « -

3 SERVICE

When you purchase ALLEN WEST electric
motor control equipment you know it is
backed by an efficient country-wide

—indeed world-wide—service organisation

We stand by
our products

ALLEN WEST & CO LTD BRIGHTON ENGLAND . Telephone: Brighton 66666 . Telegrams: Control, Brighton
Engineers and Manufacturers of Electric Motor Control Gear and Switchgear

SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA AND RHODESIA . AGENCIES THROUGHOUT THE WORLD
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ECONOMICAL . "
. . 1
TR L

CEMENT MAKING | dia

More and more cement manufacturers
are realising that “NI-HARD” has
wearing qualities from two to five
times greater than those of steel,
depending on the material being
ground, and is a quality material
that saves money and time.

wilt

the ideal material for the
production of grinding
media and mill linings for
cement manufacture. We
shall be pleased to make
castings to your own speci-
fication and produce pat-

terns to your designs. Please ask for our ! ‘

illustrated leaflet giving proof of the many

uses of “Ni-Hard and White Tron”. We e 0”” r
also manufacture wear-resisting castings

for many applications in gas works,
shot-blasting, coke crushing, mining COMPANY LIMITED
machinery, etc. WILLENHALL, STAFFS. Telephone: Willenhall 312/541 (2 line<)

e b
“NI-HARD ”’, which is ®
made with the aid of mod-
ern mechanical plant, is l
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Fof

TP

only one {
operator!|
The Haver®
ROTARY 4
Packer withor §
without pre- ¥
compacting for RGN
lime, slag,
plaster, cement,

etc., etc.
THE

Developed to meet
arduous present day requirements.
OHers peak outputs of up to 110 TPH with eight
spouts and one operator or 75-90 TPH with six spouts.

U.K. Representatives:-
CONTINENTAL ENGINEERING CO. LTD., London Road, Ascot, Berks.
Tel. No: Winkfield Row 375
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INOWVO

A HIGH ALUMINA REFRACTORY
WITH A LONGER WORKING LIFF

Devised specifically to withstand
exceptionally severe conditions
or provide a large safety factor,
NOVO 70 is eminently suitable
for the highest temperatures in
cement and lime rotary Kkilns.

Other Bonnybridge Refractories for these
Industric- Include

NOVO 60

NOVO 50

OCTO

CALDER L

CALDER LS

y 5 BONNYBRIDGE SILICA & FIRECLAY CO. LTD.

BONNYBRIDGE, SCOTLAND. Telephone: Bonnybridge 227.
Telegrams : “Silica” Bonnybridge.

m- Steel Balls for
i Ball
m and Tube Mills

ALL HAND FORGED
(from 1”7 — 53" diameter)

Designed to
Grind faster Last longer
Never break Never lose shape
Also makers of fine hand-forged tools for Quarry and Mine

O

F. J. BRINDLEY & SONS (SHEFFIELD) LID.
CENTRAL HAMMER WORKS, SHEFFIELD, 1.

Phone and Grams : Sheffield 24201/2.
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260-1

300000 long tons year

100000 long tons year

Vertical shaft kilns and
homogenising plants

in modern cement works

50-300000 long tons/year

10000C !ong tons/year

L.DE ROLL SA ZURICH/SWITZERLAND
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Gonsett
ROTAGCOWN Bricks

The NEW Hot Zone Lining
for ROTARY GEMENT KILNS!

Srecially 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 Cemenr

ROTACON BRICKS SAVE MONEY
BY INCREASED KILN AVAILABILITY

"7 CONSETT IRON CO. LTD.

CONSETT * COUNTY DURHAM

Telephone: Consett 341 (12 lines)  Telegrams: Steel Phone Conset:

N

A
!
£
zZ

“'I// London Office : NORFOLK HOUSE, 7, LAURENCE POUNTNEY HILL, E.C.4.
CONSETT
REFRACTORIES

Telephone: Mansion House 7975




JaNuary, 191 CEMENT AND LIME MANUFACTURE PaGE xi

THE NEW .
PROGRESS 52"
NS o) |IRRY

FILTER

quicker filtering—Ilabour saving:
non-spill drainage troughs

THE HEART OF THE PRESS PUMP FOR
Strong, with free drainage PRESSURE
characteristics, giving up to
509, saving in filtration F".TERI"G
time. Patented in U.K. FLOW CONTROL PUMP

Instantly or automatic-
ally controlled pressure,
governing moisture
content and

further patents
pending.

pumping period.
Further patents

r~ pending.
/ .

specialists in design & production of
filter presses and ancillary equipment

PROGRESS ENGINEERS LTD

COBRIDGE, STOKE-ON-TRENT, ENGLAND. Telephone: Stoke-on-Trent 21471-3

|
l
|
|
|
|
with Foreign and |
|
|
|
|
|

B
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POWDE S...IUO. ?00%01' 300 B.S,S.p

British Rema Grinding Equipment consists of
ball mill, ring roll mill, pinned disc mill or
disintegrator, according to the nature of the
material being operated or to the required
fineness. This is followed by either a classifier,
cyclone and fan, or an air separator, as required.
In the illustration 1s shown a No. 2 size rapid
access disintegrator, arranged with top feed
inlet and band feeder, suitable for production of
100 B.S.S. powders.

The ring roll mill in the foreground is suitable
for the production of 200 B.S.S. powders. We
supply complete installations, up to the largest
sizes, for the grinding of materials.

Experimental & D h Plant DISINTEGRATORS
BRITISH Our Experimental Dept. is equipped to  and RING R_OLL MILLS

process customers’ own materials to e o |

ensure that the most satisfactory equip- | e o 2 . BRM/C' & L |
EM ment can be devised. The equipment To British ‘Rema’ Manufacturing Co. |

Ay 5 Ltd. One Industry Road, Sheffield 9.
covers grinding plants, pneumatic

drying, combined drying and grinding, | F'e3%e post data to:—
grinding and firing equipment for | 1T T T T R i |

pulverized fuel. ' ROIKION] steertmomar e e I

British ‘REMA’ Manufacturing Co. Ltd. | firm
PROPRIETORS : EDGAR ALLEN & CO. LIMITED | Address

ONE INDUSTRY ROAD - SHEFFIELD 9 |
Telephone : 42721/2 ¢

e o — ———— — ————

Plants for making:

ASBESTOS CEMENT PRESSURE PIPES
ASBESTOS CEMENT SHEETS
WHITE CEMENT
SLAG CEMENT

ASBESTOS CEMENT ENGINEERING CO.
P.0. BOX 34.649 Haupstrasse 26, VADUZ, LIECHTENSTEIN, SWITZERLAND




High Temperature
Fabriec Filters

Tilghman Automatic Fabric Filters now handle gases up to
500° F. using a special silicone treated Fibreglass filter cloth.

The illustration shows micro
photographs of the two types
of fabric now available; the
upper one is the 1009 fila-
ment fabric asused on cement
kiln gases, the lower one
shows the 509, filament—
509, staple fabric.

Resistance to temperatures
up to 500°F.

Corrosion resistant to most
acids.

A long filtration life.
Dimensional Stability.

Can be mechanically shaken
or subjected to reverse flow
to remove accumulated dust.

Tilghman Fabric Filters are
specially designed to operate
using synthetic filter tubes.
Our Dust and Fume Control
Engineers are available for
consultation regarding dust
collection problems without
obligation.

Tilghman's Limited

A member of the Staveley Coal & Iron Co. Ltd. Group
LONDON OFFICE: | Chester Street, S.W.I. W.243




PaGe xiv CEMENT AND LIME MANUFACTURE January, 1961

THE VEITSCHER MAGNESITWERRE

St. Barbara, Patron Saint of
the Miners. Gothic wooden
statue of the Middle of the
14th Century.

Castie of Mauterndorf in
Lungau, Saizburg.

At the close of year 1960

we would like to thank our friends all over the
world for the confidence which they placed in us
and which was so much appreciated by us.

We shall continue in our endeavour to assist our
customers in every way, by continuing very personal
service and by minute attention to their orders.

Our motto was and will remain:

To supply you with the best,
so that you may produce the best.

May we ask all our friends and customers to con-
tinve placing their fullest confidence in us.

We also add our best wishes for success, prosperity
and good health for

THE NEW YEAR 1961

VEITSCHER MAGNESITWERRKE-

ACTIEN-GESELLSCHAFT, VIENNA-AUSTRIA

GENERAL SALES OFFICE REPRESENTATIVE FOR THE U. K.

L JOHN LE BOUTILLIER LTD.
Refractory Products Limited 3, REGENT STREET, LONDON, §. W. 1
BASLE 6 ST. ALBANVORSTADT %

SWITZERLAND TRA 5005
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Our basic

Special Magnesite ANKRAL Bricks

Due to their extremely high refractoriness our basic
Special Magnesite ANKRAL bricks bring about
considerable advantages in

HIGH-CAPACITY LIME SHAFT KILNS

ANKRAL-lined shaft kilns operate very ecomically
for the following reasons :

® Forced operation is possible.

® Noincrustations, hence regular kiln oper-
ation without standstills.

® Lower number of intermediate repairs
and greater total lining life.

® Increased throughput.

® Improved quality of the production.

® Simpler kiln maintenance.

Our technical service comprises all phases from the
preparation of acomplete lining proposal to detailed
engineering advice for construction, starting-up and
operational running.

ClS

VEITSCHER MAGNESITWERKE

ACTIEN-GESELLSCHAFT. VIENNA-AUSTRIA

General Sales Office Representative for the U.K.

Refractory Products Limited JOHN LE BOUTILLIER LTD.

Basle 6. St. Albanvorstadt 94
Switzerland 3, REGENT STREET, LONDON, S.W.I|
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STEEL
JOINTING SHEETS

for BASIC BRICKS

Produced in Sheet Steel in
all thicknesses from 21 gauge to 3”. For
easy handling, all products
are packed in bundles of 25 or 50
according to weight, and
marked to customer’s specification.

MANUFACTURERS TO THE
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION

FLOUCH ENGINEERING COMPANY LTD

HAZLEHEAD near SHEFFIELD YORKSHIRE

CEMENT AND LIME MANUFACTURE
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Alite

SUPER REFRACTORIES
for
CEMENT & LIME WORKS

High Alumina bricks and
special shapes for Rotary and
Shaft kilns.  Full details
available on request.

Alite Alumina Refractoriness
No. 1 69-72% CONE 37-38
B.1 62-64%, 36
B. 57-59% 36
D. 39-429%, 33

High-temperature Insulating  Bricks.
“PEER”  Air-setting
Cements.

“R” Quality Fire brick for lower
temperature work and resistance to
abrasion.

Refractory

——

EJ:

S
S

E. J. & J. PEARSON LIMITED
STOURBRIDGE, ENGLAND
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WE INSTALL
CEMENT WORKS
ALL OVER
THE WORLD
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POLYSIUS Ltd.7 ASCOT, BERKS.
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ROTARY
PACKER
for
CEMENT
For automatic filling and weighing of cement into
valved sacks.
LARGE OUTPUT
] b combined with weighing accuracy and economy
in labour
s F. L SMIDTH
QGROSVENOR 4100
TELEQRAMS: [ ] [ ]
FOLASMIDTH
TELEX, LONDON & CO. LTD.
CABLEQRAMS:
FOLoNBon ™" 105 PICCADILLY, LONDON, W.1

LONDON
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The Hydration of Quicklime and the Plastic

Properties of Hydrated Lime.

IN *“Zement-Kalk-Gips "’ for October 1959, J. WUHRER, G. RADERMACHER and
ZAGAR describe the first part of a comprehensive investigation of hydrated lime. The
work includes a study of the changes in electrical conductivity during the process
of isothermal wet-slaking of quicklime with grains of different sizes and burned at
different temperatures. The pastes were examined by means of optical and
electronic microscopes, and their plasticities measured by Emley’s method.
The following is a summary of the article.

The composition of the limestone used for the experiments was as follows:
Loss on ignition, 43:69 per cent.; SiO,, 0-20 per cent.; Fe, 04, 0-14 per cent.; Al,Oy,
0-16 per cent.; CaO, 55:60 per cent.; CaCO,, 99-25 per cent.; MgO, trace; SO,,
0-08 per cent.; K,0O and Na,O, 0-08 per cent. Deviations from this analysis
were small. The stone consisted mainly of crystals of sizes in the range 2 to 10p,
with some interspersed coarse crystalline portions.

The stone was reduced to grains 3 to 8 mm. in diameter and then burned in a
muffle-furnace at the required temperature in an atmosphere of carbon dioxide
for 15 hours. The lime was removed from the furnace before cooling to below
9oo deg. C. and put into a closed metal container before cooling to room tempera-
ture; this procedure was to avoid recarbonation. Some of this quicklime was used
directly in the slaking experiments and some was used after comminution, sieving
and elutriation into fractions of different sizes. The chemical composition of the
different fractions showed very little deviation. Since the electrical conductivity
of solutions of lime varies considerably with temperature, conditions of slaking
were chosen so that the rise of temperature was insignificant.

The apparatus for slaking consisted of a small vessel with a jacket for water
circulating from a thermostat. The contents of the vessel were stirred by a

(1) C
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Fig. 1.—Change of Conductivity with Time for Particles of
Four Ranges of Sizes. (Hard-burned Lime.)

magnetic stirrer. A thermometer and the electrodes of a conductivity bridge
(using an oscillating circuit) were immersed in the slaking system. Conductivity
water was fed from a plastic dispenser protected from ingress of carbon dioxide.
The experiments were carried out at 2o deg. C., with a mixture of 7:5 gr. of quick-
lime to 1 1. of water.

Change of Electrical Conductivity.

The diagram in Fizg. 1 shows the change of conductivity with time during the
slaking of four ranges of particle size of a hard-burned lime, namely 1 to 5,

x 103 ]
alem?
90 —1—
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Fig. 2.—Change of Conductivity with Time for Limes Burned at Three
Different Temperatures. (Sizes of Particles 3 to 8 mm.)
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Fig. 3.—Change of Conductivity with Time for Fine and Coarse

Grains of Soft-burned Lime (900 deg. C.).
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8 to 204, 15 to 4op and 25 to 3oou. Increasing the size of the particles of quick-
lime resulted in a reduction in the rate of slaking and a lowering of the hump in
the conductivity curve representing the maximum degree of supersaturation.

The diagram in Fig. 2 relates to the slaking of limes with grains 3 to 8 mm. in
size burned at three different temperatures.
saturation in all cases were almost equal, but they occurred at greatly differing
times, namely after about one minute with the soft-burned lime.
minutes with the lime burned at 1230 deg. C., and 270 minutes with the hard-

burned lime.
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Fig. 4.—Change of Conductivity with Time for Fine and Coarse

Particles of Hard-burned Lime, (1400 deg. C.)

The maximum degrees of super-

Fifteen
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The diagram in Fig. 3 shows the softest degree of burning (goo deg. C.) with
large particles (3 to 8 mm.) and small particles (0 to 40 u). The finer fraction
showed a kind of inertia which was attributed to agglomeration after initial
dispersion.

The diagram in Fig. 4 refers to hard-burned lime (1400 deg. C.) with large
particles (3 to 8 mm.) and very small particles (0 to 5u). The small particles
produced a sharp, high maximum within a minute, and the large grains reached
a maximum from five to six hours later.

Effect of Burning at Different Temperatures.

Pastes formed by slaking limes burned at different temperatures with grains
of 3 to 8 mm. in size were examined with the optical microscope. The maximum
sizes of particles of paste formed by slaking limes burnt at the different tempera-
tures were as follows. goo deg. C., 2u; 1000 deg. C., 3u; 1100 deg. C., 6u; 1400 deg.
C., 504, as shown in Fig. 5. The majority of the particles, the shapes of which
were discernible, consisted of more or less hexagonal platelets, but some deviated
considerably from this form.

The electronic microscope showed recognisable hexagonal platelets of o-5u
in size, with the majority of particles under 0-05x, and with the smaller particles
occurring frequently as agglomerates. The highest magnification showed that
even the smallest particles were of hexagonal form (Figs. 6 and 7).

A determination of the proportion of particles below 1u in size was made by
shaking a known quantity of slaked lime in a cylinder and allowing it to stand

Fig. 5.
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Fig. 6. Fig. 7

until all particles above I in size were seen through the microscope to have passed
a given line. The liquid above the line contained all particles finer than this.
The sediment below the line was shaken with saturated lime-water and the process
repeated until the layer above the line remained clear. The approximate values
for the proportion of particles less than 1 in size for limes burned at the respective
temperatures were as follows.  goo deg. C., 95 per cent.; 1000 deg. C., 80 per cent.;
1100 deg. C., 50 per cent.; 1230 deg. C., 25 per cent.; and 1400 deg. C., 20 per cent.

Plasticity.

Measurements of the plasticity of pastes of the hydrated lime were made by
Emley’s method, taking in each instance the mean of three determinations.
The Emley values were determined for five pastes from limes, with grains 3 to 8 mm.
in size and of different degrees of burning, slaked at 20 deg. C. and at 85 deg. C.
(Irzg. 8).  With limes slaked at 20 deg. C., the plasticity value showed a small
increase with degree of burning, but in general they all gave excellent plasticity.
Slaking at 85 deg. C. gave poor plasticity, becoming worse as the degree of burning
was increased.

Emley values were then determined for different sizes of grains for limes
burned at goo deg. C. and 1400 deg. C., and a soft-burned shaft-kiln lime. These
samples were all slaked at 20 deg. C. (Fig. ). For each type of lime, the finest
fractions gave the worst plasticity and fractions between o-5 mm. and 8 mm.
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Fig. 8.—Change of Plasticity with Burning Temperature
for Different Temperatures of Slaking. (Particles 3 to
8 mm.)

gave the best plasticity. In the range o to 0-04 mm., the plasticity with the soft-
burned lime was better than with the hard-burned. The best paste was given
by the hard-burned lime from 3 to 8 mm. In all cases fractions above 8 mm.
caused deterioration in plasticity.

Two fractions, 0 to 0:04 mm. and 3 to 8 mm. of the lime burned at goo deg. C.,
and 1 to 5u and 3 to 8 mm. of the lime burned at 1400 deg. C., were slaked isother-
mally at different temperatures and the Emley values of the pastes determined
(Fig. 10). With both limes increase in temperature of slaking improved the
plasticity of the fine fractions but decreased the plasticity of the coarse fractions.

From the results it can be seen that a lime burned at goo deg. C. with grains
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Fig. 9.—Change of Plasticity with Size of
Particles. (Temperature of Slaking 20 deg.C.)
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Slaking for Limes Burnt at Different Temperatures
and with Different Sizes of Particles.

of 3 to 8 mm. slaked at 20 deg. C. gave a paste of hydrated lime in which 95 per
cent. of the particles are smaller than 1x and the Emley value of the paste is 750.
A mixture of 30 per cent. of this paste with a paste of Emley value of 100 gave a
value of 570.

Effect of the Size of Particles on the Strength of Portland Cement.

IN “Zement-Kalk-Gips,” September 1960, Mr. B. Beke describes experiments in
which fractions of particles of certain sizes were removed from Portland cement
and replaced by similar fractions of powdered glass. Mixes made with the resulting
material were tested for development of strength. The presence of particles of
sizes in the range o to 3 was essential for the development of early strength, but
the final strength developed by this fraction was low. Particles larger than 6op
had little influence on the development of strength.

A New Cement Works in Scotland.

The Secretary of State for Scotland has stated that the limestone quarrying and
cement works in East Lothian proposed by the Associated Portland Cement
Manufacturers Ltd. shall be permitted. A public enquiry was held last year.
It is expected that the works will produce about 400,000 tons of cement annually
over a long period of years. Permission has been granted for the use of 500 acres
of land on the south side of the main railway line. The limestone will be quarried
after stripping topsoil and subsoil, but there will be systematic restoration of the
land for agricultural purposes and some trees will be planted. East Lothian
County Council and Dunbar Town Council welcomed the project, which will give
employment to the local population.
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International Congress on Cement in Lisbon.

AN International Congress on Cement was held in Lisbon last summer. The papers
presented at the Congress include the following.

‘ Composition of Cements used in Marine Works in the Port of Lisbon.” By
D. J. L. Ferreira Cardoso (Portugal).

“ The Cement Industry in relation to the Requirements of Modern Construc-
tion.” By H. Lafuma (France).

‘“ Practical Aspects of Grinding of Cement.” By J. Rocha E. Mello (Portugal).

‘“ Observations on Testing Concrete.” By F. S. Fulton (South Africa).

‘“ The Ferric-anhydrate Phases and the Hydration of Portland Cement.” By
C. Goria (Italy).

*“ Non-shrinking Cement and its general Use.” By Fabio Ferrari (Italy).

“ The Economic Situation of the North-American Cement Industry especially
in respect to the Cement Industries of other Atlantic Nations.” By C. B. Baker
(US.A)).

“ The Contribution of the Iberian Cement Industry to the Progress of Euro-
pean Industry.” By P. Palomar Collado (Spain).

‘“ The Industrial Perspective in Europe.” By A. Iveroth (Sweden).

‘“ High-alumina Cements as Refractories.” By P. L'Hopitallier (France).

‘“ Study of Pozzolanas and their Activities.” By F. Guye. (Switzerland).

‘“ Metallurgical Cements in relation to the Evolution of the Italian Cement
Industry.” By G. Malquori (Italy).

“The Possibility of a European Standard for Cements.” By P. Palomar
Llovet (Spain).

“ A Proposal for a European Classification of Cement.” By E. Plassmann
(Germany).

““ A Short Note on the Alite.” By G. Haegermann (Germany).

‘“ Scientific and Technological Concepts of Cement.”” By A. Sarabia Gonzalez.
(Spain).

“ Correlation of the Resistances to Rupture of Portland Cement Mortars and
Concrete.” By F. F. Guedes Soares (Portugal).

“ White Portland Cement: History, Properties, and Applications.” By A.
Virella Bloda (Spain).

“The Application of Modern Physical-chemical Techniques to the Rapid
Analysis of Cement.” By M. do R. Cravo and A. V. De Seabra (Portugal).

‘“ Setting Time of Cement: Critical Examination of some Methods of Determina-
tion.” By J. M. Tobia (Spain).

‘“ Reinforced Concrete in Sea-water.”” By F. M. Lea (Great Britain).

“ Methods of determining the Heat of Hydration.” By L. Santarelli (Italy).

Summaries of the foregoing papers, details of other communications presented
at the Congress, and particulars of visits made to cement works, laboratories, and
civil engineering works are given (in the Spanish language) in “ Cemento Hormi-
gon,” No. 320, November 1960.

»
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An Application of Dahl’'s Equation for Control by
Lime Requirement of Cement.

THE following notes on the application, in a modified form, of Dahl’s equation
to the rectification of the CaCO,4 content of the kiln feed by relating this content
to the compound composition of the clinker are contributed by Mr. A. D.
KiLPADIKAR (of Kymore Cement Works, India).

When a slight change in the composition of the raw mixture or coal ash is
made or suspected, the desired content of C4S or C,S in the clinker can be obtained
by correcting the amount of carbonate in the raw mixture in the following manner.

Dahl’s equation for the control of the potential C,S is

P = p + o007 (4—a),
and for the control of the potential C,S is

P =p + 0074 (b — B),
in which P is the carbonate required, p is the carbonate content of a sample of
the mixture, A is the desired amount of C;S in the clinker, a is the potential
C,S in the clinker, B is the desired amount of C,S in the clinker, and b is the
potential C,S in the clinker.

Two series of tests were carried out, the results of which are tabulated in

Table I in which the results of actual tests are given.
TesT No. I.—Column (1) for test No. I shows that the percentage of carbonate
in sample A of the kiln feed was 77-1 and that even with this amount, which is
slightly higher than normal for the slurry (767 per cent.), clinker with a small
lime content and consequently lower C,S was obtained as shown in columns
(2) and (7), and would result in lower strengths. This discrepancy was corrected,
as a change in the oxide composition was rightly suspected, by utilising Dahl’s
equation.

The ideal potential compound composition being about (45 to 48 per cent.)
(,S 4 (26 to 30 per cent.) C,S, the carbonate content required to bring about
a change in the compound composition which would agree more or less with
the ideal or desired percentage was calculated as follows.

P = p + 007 (A — a) = 77T + 0:07 (48 — 39:3) = 777 per cent.

— ] TABLET
Column 1 2 | 3 | 4|56 7 3
Test |[Sam- | Feed | Ch('xnic?ll .Ga]ysis of Clinker | Silica | A/F |L.s.F.| Free Percentage Burna-
| ple | CaCOy |—— —— - —— Modu- |Ratio Ratio| lime Calculated bility
‘ per |SiO, AlLO, F(*;O,‘ CaO ‘ .\Ig()‘ Loss | lus per ‘ Compound Index
| cent. | | | | | cent. Composition
3 ‘ | ‘ | ‘ | CS | CiS | CA | CAF
| A | 771 [2248 536 380 630 | 480 040 245 | 141 088 1.16/303 [35:6 | 78 [116 | 203
| B ——7:'7 ‘2‘.’.'04;"5'173 3~80‘ 639 | 4‘50j 0-51| 2:48 | 1-34 0'90' 1:30| 475 | 274 | 71 ‘11‘5 ! 2:60
‘ A | 765 |2346 544 280 635 | 445 040 285 | 104 086 120351 [407 | 97 [ 85 | 197
I —_— —_ ke A " —e e N e
B | 775 |2240 522 270 648 | 4-35‘ 0-36| 282 | 193 001 2-07;46-1 | 205 9-3| 82 | 263
|
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Having determined this holding point, maintenance of control was attempted
and the results checked. For sample B, it is shown in Column (1) that the car-
bonate in the kiln-feed was maintained at 77+7 per cent. and the analysis of the
corresponding clinker was as shown in Column (2). The results for A and B in
Columns (7) show that with the change of the kiln-feed, the desired compound
composition was achieved keeping the silica-modulus, and the A : F and L.S.F.
ratios within the desired limits, as shown in Columns (3), (4), (5) and (6). The
“ burnability index " in Column (8), which relates to the clinkering process:
most suitable for the kiln and burning system available, the suitability of the
clinker for grinding, and the resulting physical characteristics of the final product,
was also favourably controlled.

TesT No. II.—To achieve the desired compound composition more closely to
the theoretical value, the carbonate content of the blended slurry should be within
a very narrow range, as seen from the results of test No. II which are given in
Table I. The difference between the two kiln-feeds in this test was 1 per cent.,
as seen in Column (1), which should result in an increase of 14 per cent. of C,S
in the clinker of sample B; but it is shown in Column (7) that the difference in
C,S obtained was only 11-0 per cent. This divergence from the theoretical value
could not be explained at first but on closer examination it was found that the
carbonate content of the slurry used for blending in order to maintain the kiln
feed at 775 per cent. varied from 70 to 82 per cent. which range is very wide,
resulting from an incompletely homogenous mixture.

The two investigations have interesting features. The results in test No. I
show a closer agreement between the results obtained and the required results
as obtained from the Dahl’s equation. The results of test No. II show a slight
deviation from the results required, but the cause of the digression is determined.

Estimated Demand for Cement in 1961.

AN estimate of the amount of construction work and materials likely to be
required in Great Britain in 1961 has been made by the National Federation of
Building Trades Employers. It is estimated that the amount of cement required
will vary from 950,000 tons monthly in the first quarter of the year to 1,100,000
tons monthly in the third quarter, the average monthly requirement being
1,025,000 tons. These amounts compare with a monthly average of 995,000 tons
in 1960.

In preparing the estimates, it is stated that *“ use has been made of recognised
mathematical forecasting techniques,” but some practical considerations have
been taken into account; for example, it is assumed that the amount of construc-
tion work will increase by 2 to 3 per cent., and, in the case of cement, the probable
increased demand for road construction has been taken into account.
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Hungarian Lime Plants in Czechoslovakia.
Two lime plants manufactured in Hungary are now in operation at Zirani and
Tisovec in Czechoslovakia. (Five similar kilns have also been supplied to Yugo-
slavia.) The accompanying illustration shows the general arrangement of the
works.

There are four bins, each having a capacity of about 200 cu. m. (262 cu. yd.),
for the storage of the limestone and provide a stock sufficient for two days’ working.
The limestone, which is mainly in large pieces, is fed into the bins by means of
external conveyors. Cylindrical feeders are connected to the outlets of the bins,
from which the limestone is passed to a screen where material of less than 50 mm.
(2in.) in size and unsuitable for burning is separated. The material remaining on
the screen is then passed to a twin-rope skip-elevator. The skip has a capacity of
14 tons and, when elevated, discharges into an automatic hydraulically-operated
bell-shaped cover of a kiln.

A feeder of 8-cu. m. (104 cu. yd.) capacity is provided below the bell and is
integral with the body of the kiln. There are four shaft-kilns, which are oval in
cross-section, and each has a sheet-steel sheath. The principal dimensions of the
kilns are 3-3 m. by 5-5 m. (roft. 10in. by 18ft.) and about 21 m. (69ft.) in height;
the working capacity is about 140 cu. m. (183 cu. yd.). Within the sheath, the
lining of refractory brickwork extends the full height of the kiln. The burning
gases, which are supplied from special generators, are injected through four rows
of burners from three ring-ducts. The kiln has a remote-ccntrolled flue-gas louvre
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which, with the flue-gas fan, ensures the control of the heating. The preheating
of the primary air is carried out by means of the hot lime below the burners,
and this ensures that the burnt lime is suitably cooled. Efficient recupera-
tion results in very low heat consumption. The burnt lime is removed continuously
from the kiln. The output from each of the four sectors of the kiln can be regulated
separately.

The kilns and other equipment are housed in buildings that are partly of
reinforced concrete and partly of steelwork. The raw-material bins are connected
to the kilns by a steel bridge.

The average production of the four kilns given in the following refers to
limestone of larger size in the range from 8o mm. to 150 mm. (about 3in. to 6in.).
The total output is 280 tons in twenty-four hours, and is about 90,000 tons per
year. The amount of limestone required is 480 tons per day, or about 153,000 tons
per year. The limestone has a minimum carbonate content (CaCO; + MgCO;) of
05 per cent. It is of sufficient strength, exhibits a conchoidal fracture, and is
resistant to crumbling during burning. The amount of coal, having a calorific
value of 3000 to 4000 k.cal per kg., required is from 136 to 170 tons per day, or
from about 40,800 to 51,000 tons per year. The gas-generators require coal of
20 mm. to 40 mm. (about £in. to 14in.) or 40 mm. to 60 mm. (about 1in. to 2¢in.)
in size; the permissible maximum moisture content is from 18 to 22 per cent., and
the maximum ash content is from 20 to 25 per cent. The coal must not pulverise
during the burning process. The heat consumption is from 1000 to 1200 k. cal.
per kilogramme (4,000,000 to 4,750,000 B.t.u. per ton) of burnt lime. The
electrical power consumption for generators, auxiliary plant and conveyors is
about 28 k.W.h. per ton of burnt lime. Total requirements of water are about
85 cu. m. per hour (1870 gallons per hour), of which 35 cu. m. per hour (770 gallons
per hour) has to be softened.

A Large Cement Works in Hungary.

MENTION was made in this journal for July 1960 of the reconstruction of the
Léabatlan Cement Works in Hungary. It was originally intended that the extension
of the works, which is twenty-five miles north of Budapest, would be completed
in 1962 but more workers have been engaged and completion is expected this year.
The new works, which will be one of the largest in central Europe, will increase the
production of cement in Hungary from 1,200,000 tons per year to about 2,200,000
tons. The plant is being obtained from Eastern Germany (D.D.R.) and includes
three Lepol oil-fired kilns. The limestone is transported from the quarries by a
telpher on an overhead ropeway.

The civil engineering and building works, the cost of which represents about
half of the total cost of about £9,000,000, includes a riverside port to deal with
materials transported to and from a steel works at Sztalinvaros, railways, and a
pipe-line 50 miles long.
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IF IT'S A QUESTION OF

Rotary Kiln Linings
sued STEETLEY

... Who are themselves
rotary kiln operators and
have a unique experience in
design, manufacture and
practical use of bricks

to suit all conditions. For
ordinary Portland Cement
practice the choice is
either Magnesite/Chrome
or Serpex ‘S’ bricks, both
developed after much
research and practical
experience of rotary kiln
lining problems.

For white cements which
must be burned at high
temperatures on chrome-
free brickwork, Steetley
provide a spinel bonded
magnesite brick designed
to withstand the most
arduous conditions
prevailing.

Kiln lining in progress with Magnesite/Chrome bricks

Send for special brochure —'"'Rotary Cement Kiln Refractory linings"

THE STEETLEY REFRACTORY BRICK DIVISION

Cleveland Magnesite Oughtibridge Silica Swann Ratcliffe & Co.
& Refractory Co. Ltd. Firebrick Co. Ltd. (Brassington) Ltd.

P.O. Box No. 9, Worksop, Notts. Telephone: Worksop 3456
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OCA/6186A

Halfway to perfection

This half of a Girth Gear is destined for a cement mill. Although the gear
is still as cast’, the admirable characteristics of the D.B. breed are already
evident; and in its regular rugged form there’s the promise of long reliable
life. It’s a big gear—but by no means one of David Brown’s biggest. D.B.
gears are accurately hobbed up to 32 feet diameter—and nobody in the
U.K. makes them bigger than that! Getting the message? Simply, i's—
whatever your industry you can’t beat David Brown for gears.

DAVID BROWN

: 1nn YEARS
1V

860-196¢

THE DAVID BROWN CORPORATION (SALES) LIMITED
JACKSON DIVISION * SALFORD WORKS * HAMPSON STREET ~ MANCHESTER 5
TEL: BLACKFRIARS 3577 (4 Lines
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Equipment for Handling and Transporting

Cement and Lime.

Bags of Cement on Pallets.

A MACHINE ([77g. 1) for automatically loading bags of cement on to pallets is
in use at the works of the Riverside Cement Co., California, and operates in
conjuncticn with new packing and conveying equipment which is deseribed
in " Rock Preducts,” Scptember 1960, The Company states that the previous
system of packing and loading was expensive and caused delays in fulfilling
orders. The cost of loading pallets by hand originally discouraged the Company,
but a preference by cement users for bags of cement to be delivered in this way
led to the installation of the automatic plant.

The automatic pallet loader can deal with 25 bags a minute. The bags arc
arranged in tiers of five to eight bags to a pallet according to the capacity
of the customer’s fork-lift truck. The pallets, which are returnable, are of wood
which material is favoured because of its suitability for use with the loader,
and because wooden pallets are inexpensive and require no extra charge to be

Fig. 2.
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made to the customer. The customer claims that with this system time is saved
in collecting loads and again when unloading. By stacking the loaded pallets
in tiers full advantage can be taken of storage space without the bags being
inaccessible to fork-lift trucks. Broken bags are also less frequent.  If there is
the same number of bags on cach pallet, time is saved when checking stocks.

The new packing plant at the Riverside works has a capacity of 48
bags per minute which is achicved by using two automatic packers capable of
filling 24 bags; it is hoped to raise the rate of filling to 30 bags by installing
automatic valve equipment. An attempt was made to make the operation as
simple and clean as possible and to obtain a more accurate control of
weight.  When filled, the bags are automatically transferred to the conveyors,
and by setting the directicn of cach conveyor, bags can be despatched to any
two of the four loading bays in the works. Bags intended to go to the automatic
pallet loader pass through a machine which shapes, squares and flattens the
bag, which prevents the pallet being loaded unevenly. Correcting points in the
conveyor system ensure that all bags arrive at the loading bay with the printed-
side uppermost. At the loading bay, fork-lift trucks pick up the pallets and
carry them from the automatic loader to lorries which are driven into the ware-
house and are loaded from cither side.  If not required for immediate despatch,
the bags of cement are carried by the fork-lift truck direct to the warchouse for
storage. If bags of cement are not required to be delivered on pallets, the bags
bypass the pallet loader and are carried by an overhead conveyor to the loading
bay. The conveyor is installed at such a height as to permit the bags to be drop-
ped on to the lorries.  For loading into railway trucks, the bags are despatched

to an adjustable conveyor which can be turned through go deg. so that the bags
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For the dry process use
HUMBOLDT rotary kilns with heat exchanger.

On new rotary kilns with heat exchanger
the heat consumption is 800-850 kcallkg clinker
including the heat required for
drying the raw materials and the coal

50°/, increase of production
is guaranteed by using HUMBOLDT heat exchanger
in existing plants. It also means

40°/, fuel saving.

Waste heat utilization saves heat

up to 150 keallkg clinker.

Raw mix is fed as dry dust.

Maintenance cost is negligible.

Equipment with HUMBOLDT electric filter keeps

dust dissemination below 0,1 grammelcubicmeter waste gas.

KLOCKNER-HUMBOLDT-DEUTZ AG . KOLN

Telephone: Kéln 67 71 Werk Humboldt Koln-Kalk Telex: 08 87 3410



Pace xxii CEMENT AND LIME MANUFACTURE JaNvary, 1961

COSTS CUT AT CLITHEROE
L

A problem faced us.
How to design a precipitator at a re-
duced capital cost while maintaining a
high-efficiency dust collection.

Hughes Bros. (Derbyshire Granite)
Ltd. willingly agreed to co-operate.
We built a twin precipitator for them
at the quarry of Richard Briggs & Sons
Ltd., Clitheroe, to extract limestone
dust from crushers, screens, etc., and
clean exhaust gases from tarmacadam
plant.  Incorporated was a special
(patented) electrode arrangement.

Ninety-nine per cent overall effici-
ency was achieved. At a capital cost
of about 10/- per c.f.m. on this type
of dust and a power consumption of
one-sixth kW per 1,000 c.f.m., this is a
precipitator you can afford to have.
Ask us about it today.

PRECIPITATORS BY SIMON-CARVES'LODGE-COTTRELL

L(ozdge Cottrell Ltd., George St. Parade, Birmingham 3, England. Tel: Birmingham Central 3388 or London Central 5488
247

S and at London * Dinant * Calcu(u Johannesburg * Sydney * Toronto
MISCELLANEOUS ADVERTISEMENTS
Bound Volumes of SCALE OF CHARGES

“cement and Lime Manufacture” Situations Wanted, 3d. a word; minimum

7s. 6d. Situations Vacant, 4d. a word; mini-
BINDING cases for annual volumes of mum 10s. Box number 1s. extra. Other
“Cement & Lime Manufacture’ can be iscell adverti. s, 4d. a word; 10s.
supplied in cloth-covered boards lettered in s Adverti must reach this

gold on the spine with the title, volume number,
and year of publication. Copies for binding
should be sent post paid to Concrete Publica-

office by the 5th of the month of publication.

tions Ltd., 14 Dartmouth Street, London, PATENT

S.W.1. When possible, missing numbers will

be supplied at the published price to make up The proprietors of Patent No. 781984 for
incomplete sets, but as many of the numbers “Improvements in or relating to a Process
published during the past few years are not for Burning Cement, Lime and the like in

available it is advisable to ask the publishers

. Sha {ilns”’ desi o0 secure commercial
whether they have the numbers required before haft Kiln desire to secure commerc

sending incomplete sets. The cost of cloth- cxplqitgtion by Licence or otherwise in
covered lettered cases is 6s. for each volume. the United Kingdom. Replies to Haseltine
The cost of sapplying a case and binding a volume Lake & Co., 28 Southampton Buildings,
is 10s. 10d. including packing and carriage. Chancery Lane, London, W.C.2.

“CONCRETE SERIES”

BOOKS ON CEMENT AND CONCRETE

For a complete catalogue giving prices in
sterling and dollars, send a postcard to:

CONCRETE PUBLICATIONS LIMITED
14 DARTMOUTH STREET, LONDON, S.W.I
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can be deposited in any part of the truck. It is hoped that eventually the pallet-
loading system will be utilized for deliveries by rail.

From July 1959, when the new cquipment began operation, to the middle
of 1960, the despatch of bags of cement on pallets has increased from 5 to about
40 per cent. of all bags of cement despatched.

A Feed-chute for Loading Open Lorries.

A new type of retractable feed-chute, the life of which is said to be ten times
longer than the conventional type, is being used by Ridge Limestone, Ltd., Much
Wenlock, for loading lime into open lorries. The chute (Fig. 2, page 13) is in two
parts, the top section being of mild steel and the bottom section being of a hard-
wearing rubber resin $-in. thick and reinforced with a helix of impregnated
canvas. A rubber washer connecting the two sections minimises leakage. The
new chutes replaced others of concertina construction in rubber-proofed canvas,
which had an average life of only three to four weeks. The new chutes were
installed in January 1960, and are said to be still in a satisfactory condition.
The new chutes are called ““ Fortiflex ”” and are supplied by the Dunlop Rubber
Co., Ltd.

Multiple-compartment Bulk Transporter.

Hithcrto, vehicles for the transportation and high-level discharge against gravity
of dry powders in bulk, such as cement and pulverised fuel, have had only a
single compartment. The Amalgamated Limestone Corporation have now
produced a bulk transporter divided into two or more self-contained compartments.
The vehicle in Fig. 3 (page 14) has two compartments and a total capacity of
425 cu. ft. and is discharging cement into a silo at a ready-mixed concrete plant.
With more than one compartment it is not necessary to carry a single large load
in order to obtain the advantages of bulk distribution since, not only can different
materials be carried, but different customers can be supplied on one journey,
provided that the loads are discharged in rotation from the rear of the tank.
Efficient discharge is secured with an air pressure of 6 to 10 Ib. per square inch.

Transporting Lime.

Lime is now being carried in bulk by The Oxted Greystone Lime Co., Ltd.,
in the converted vehicle in Fig. 4 (page 14). The equipment comprises a steel
tank of frameless construction having a capacity of about 370 cu. ft. The pay-
load is 8 tons of ground burned lime or 5 tons of hydrated lime. Supported at
the front by a cradle secured to the chassis the tank is hinged at the rear on a
rubber bush. Hydraulic tipping-gear is mounted behind the cab, and a com-
pressor provides the air necessary for discharging the load. The outlet valve
and aeration pad are at the rear end. The pressure for discharging the lime and
conveying the material to a height of more than 100 ft. is 14 1b. per square inch.
The basic vehicle is ten years old and was supplied by Leyland Motors, Ltd.
The conversion being made by Interconsult (London), Ltd.
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Cement Industry Abroad.
Europe.

Italy.—The production of cement increased from 06,600,000 tons in first six
months of 1959 to 7,300,0c0 tons in the first six months of 1960. The price of
cement is officially set by the government and is said to be one of the lowest in
Europe.

Hungary.—The production of cement in Hungary in the first half of 1900 was
742,0c0 tons which is 10 per cent. greater than the output in the first half of 1959.

France.—During the first six months of 1960, cement production in France was
6,959,000 tons, which is 113,000 tons more than in the corresponding six months
of 1959.

Greece.—Included in a five-year development plan are two cement works.
A new cement works, which will be erected shortly near Salonica, will have an
annual capacity of 150,co0 tons, and will employ about five hundred workers.

Norway.—A syndicate of three Norwegian cement manufacturers, namely
Christiania, Dalen and Nordland, intend to build a new cement works at Molde,
West Norway, where there are abundant deposits of limestone.

Africa.

Nigeria.—A new cement works erected by the West African Portland Cement
Co., Ltd., at Ewekoro, near Lagos, is the biggest industrial project to be undertaken
in Nigeria. The equipment includes a 5cc¢-h.p. hammer with a crushing capacity
of 200 tons of limestone per hour and a 2c0-ft. oil-fired kiln. The three partners
in the scheme are The Associated Portland Cement Manufacturers Ltd., Western
Nigeria Development Corporation, and the United Africa Co., Ltd.

Angola.—The capacity of the cement works at Luanda is now increased to
200,000 tons per annum.

Mozambique.—It is intended to construct a large cement works at Nacala.
This will be the third works in this territory.

Ethiopia.—A Yugoslavian contractor is to construct a new cement works
near Addis Ababa.

The following is a list of the notic:s uader the heading “Th» Cement Industry
Abroad ”’ which appeared in this Journal, January to November, 1960.
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Cement making Plant

A typical cement plant manufactured by Edgar Allen & Co. Limited

Cement Plants

Complete Plants for the manufacture of lime
Lime Hydrators

Rotary single shell and double shell dryers

Batch, continuous and screening type ball mills

EDGAR ALLEN & CO. LIMITED
IMPERIAL STEEL WORKS - SHEFFIELD 9

Resonance screens

Jaw, single roll, multi-hammer swing claw,
double roll, double shaft and kibbling roll crushers

Rotary and jaw granulators
Coal crushers

Hammer Mills

| To EDGAR ALLEN & CO. LIMITED |
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