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Upper deck showillg cemelll 
discharge pipes alld loadil1g 
Itauh with cout rol gear 

Whenever bulk cement needs to be loaded or unloaded, 
whatever the route, whatever the problem, there is a Fuller 
system which will satisfy the most stringent requirements . 
This installation on the 10,1.'1 John Wilson utilises ." F-H 
Airslide" fluidizing conveyors and Fuller-Kinyon pumps to 
provide the most efficient and economical method of loading 
and unloading bulk cement. We will be pleased to studJ 
any cement handling problem you may have . 

• U .K . Reg. Trade Mar~ 
Send your enquiries to Dept. E7: 

(ENGINEERS) LTD 
'., LONDON, S.W.1. Tel: Tate Gallery 0637 

Sole Licensees of Fuller Co., C atasauqua , Pa .) U .S .A , for the mamifactu re and sa le 0/ Fuller equipment in 
U.K. 

A 
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complete 

electrification schemes 

for the 

CEMENT INDUSTRY 

P .·\GE v 

~~~'IY/!I!illi"l!2** ~ .. ,-•. ~~~-..,.~,"""~~. ~, 

POWER GENERATION 

SWITCHGEAR 

TRANSFORMERS 

FUSEGEAR 

CONTROL GEAR 

MOTORS 

FROM P L ANNING TO COMMISSIONING UNDER A SINGLE CONTRACT 

~ENGLISH ELECTRlr 
ELECTRICAL PLANT DIV I SION· STAFFO RD 

The English Electric Company Limited, English Electric House, Strand, London, W.C.2 

l 
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ERECTION 
CONTRACTORS 

TO THE 

CEMENT 

INDUSTRY 

ROTARY KILNS. 

MILLS & CRUSHERS. 

COMPLETE PLANTS. 

ELECTRICAL PLANT. 

NOVEMRER, 19():! 

TRANSPORT EQU IPMENT. 

CONTACT 

INSTALLATION & 
MANUFACTURING CONTRACTORS 

LTD 

27 CHURCH ST" 
WEST HARTlEPOOL. 
HARTlEPOOl 5308 

HIGH ST" 
WARE, HERTS. 

WARE 3302 . 
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. 

The largest kilns in the world i 
COMPLETE CEMENT 

FACTO'RIES 

• 
Crushing , grinding, drying, 
burning plants for all kinds of minerals 

, llh;wdr3 cemell t factory (Portug:JI). View of tilt! kiln (167 .5 til x 4 .8 /5 .3 m· 1600 T/day) 

FIVES LILLE - [AIL 
7. rut' Montalivet, PARIS (8") . HI. : ANJou 22·01 et 32.40 
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Powder, Particles or Pieces ... 
a revolutionary method of 
CONVEYING , feeding, mixing 
and proportioning 

A rema rka ble me thod of conveyi ng 
chemica ls, ashes, coa l and o the r 
ma teria ls, giving efficient dust-free trans
porta tion, extremely economica l to 
opera te and to mai ntain . 

OWL ENGINEERING SUPPLIES LTD., Kirkstall Rd. Leeds;J A MEMBER OF THE fa 

STEEL 
GRINDING BALLS 

Carbon and Chrome Steel 
1" - 6" Diameter 

DESIGNED TO 
GRIND FASTER, 
LAST LONGER, 
NEVER BREAK, 
NEVER LOSE SHAPE 

Aho makers of fine hond-for, ed (ooh 
fo, QUA RR Yo nd MIN E 

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

Phone and Gra m s : Sheffield 2 4201 /2 
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260 - 1 

homogenising plants 

in modern cement works 
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THE HIGH ALUMINA REFRACTORY 
FOR HARD DRIVEN FURNACES 

From the table of l'rope rties it is 
immediately apparent that Novo 70 is a 
super refractory in the class of new 
materials available to furnace designers 
and operators. The high alumina con
tent, in a tight, fine-g rained structure 
of low porosity, provides a larger safety 
factor in applications where thermal 
shock, slag attack and abrasion are 
operational factors. 

Al lG, 
P.C. E. 
*Porosity 
*R.U .L. 

over 75% 
Cone 36 (1790°C ) 
24-26% 

281b. per sq. in. 
5% subsidence at 
I 680°C 

' C.C.S. 
P.L.C. 

8,000- 10,000 Ib/sq. in . 
2 hrs . at 160Goe-nil 

*Morgan Marshall Abradab ility Index b elow 
100. 
*Figures relate to standards and certain other 
shapes. 

Novo Super 70 is particularly recommended for 
soaking pit and reheating furnace hearth and s ide 
wall construction, open hearth furnace uptakes, 
rotary kiln linings. Our technical st aff will be 
pleased to advise on the appli cations of all our 
refractories. 

BONNYBRIDGE SILlCA& FIRECLAY CO. LTD. 

BONNYBRIDGE, SCOTLAND. 

Telephone: Bonnybridge 227 

Telegrams : "Silica " Bonnybridgc 

BASIC 
REINFORCED 
CONCRETE 

DESIGN 
By ('HA S. E. REYNOLDS 

Il .Sc .( En g.), M. I .C. E. 

Th is is all l' ntirc ) ~r Ill: \\' boo )" written 
specia ll y ro r s tlld cnts and ju nio r 
c iv il engi nee rs. ThL' princ ipl es o f 
modern re info rcL'd concrete design 
a rc d esc rihed in si mpl e t c rlll s a nd 
arc a pp li ed to th e d es ign of COllllllo n 
s tru c t ural co mp o n e nt s and 
founda li nns. 

VOLUl\1 I ~ r 

ELEMENTARY 

VOLCi\IE II 

MORE ADVANCED 
DESIGN 

Ea~ h \'" Iulll e: 

I' ri ce 24s.; by p ost 25S . 3d . 

In Ca nada and U.S .. -\ ., () do llars 

~\ 

"COl'iCH.ETE SER I ES " 
ROOK 

C00iCRETE 
P UBLICATION S LTD . 

'4 DARTM OUT II S TR E ET , 

1.0 :'<1)0 :'< , S. \ V. I 
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SC 267 / PS 

----------------
These .figures mean 

SUSTAINED HIGH·EFFICIENCY 
DUST PRECIPITATION 

--------------

., 
I 
I 
I 
I ... 

CARIBBEAN CEMENT CO. JAMAICA ............... 0.088 grains/ft 3 _ 

AUSTRALIAN CEMENT LTD. GEELONG ......... 0.006 grains/ft 3 

A.P.C.M. LTD. BEVANS WORKS .. .. .......... . .. ...... 0.001 grains/ft 3 

• (Stack emiss ions measured during official acceptance tests) 

O ver 70 elec tro-precipita to r units have been individua lly designed 

and built by Lodge-Cottrell fo r the cement industry throughout 

the world , thus preventing a ir po llution from cement kilns. 

The experience we ha ve gained is at yo ur disposal. 

LODGE-COTTRELL LTD 
George Street Parade, Birmingham 3. 

and at Londo n. Brussels.Ca lcull a, Jo hannesburg. Sydney. Toronto. 
SIM ON lNGIN(l" ING ao 

B 



CUI I,:\"- .\,\1) 1."11 ,: \I.\:\I"I' .\CTI · I<I·: :-\()' I \110', 1<. I ~I ;!. 

"LOMA" FURNACE 
The illustration shows a .. LOMA .. 

duplex. oil-fired FURNACE (no 
refractories) serving .. LOESCHE .. 

MILL engaged in g rindin g a mixture 
of limestone. anthracite and coke at 
t he rate of 35 tons per hour with an 
average moisture of 4°.., and a maxi

mum of 7"0 ' 32.000 cu. ft . of air per 
minute at a temperature of 175 F. 
after the Mill . Entrance temperature 
about 400 ' F. Fuel is Bunker Coil. 
MILL fed by .. LOESCHE " all
enclosed ROTARY FEEDER. 

Al so Feede rs . Disc Pelletisers , Short 
and Mediu m Distance Pneumat IC 

Conveyors. 

DElO (ENGINEERS) LTD. 
138 Borough High Street, 
LONDON , S.E. 1. 
T e l: Hop 0085/6 

Telegram s: 
" CLAYCOMP, LONDON , S. E.!. " ( INLAND ) 
" CLAYCOMP, LONDON." (OVERSEAS) 

BR52 elM 

B ALL MIL L S Trunnion and central shaft d riven types 
of ba ll mills are manufactured by British " Rema," producing 
powders up to 200 B.S.S. These ba ll mi lls can be ope ra ted as a 
s ingle unit or in a closed circuit wi th a British " Rcn1a" ai r separa tor. 
Various types of ball mills can be supplied with outputs up to 
20 tons per hou r. For full details pkase post the request form . 

--------- - ----- -. , 
I T o British" REMA " 
I Man ufactu r ing Co . Ltd ., 

One Indu stry Road , Sheffield 9 
Please send data on Ball MI lls to . 

Name. 

British HREMA" Manufacturing Co. Ltd. Address 
(A subsidiary of Edgar Allen & Co Ltd . ) 

ONE IN 0 U 5 TRY R 0 AD . SHE F FIE L 0 9 . T e l ep ho ne 42721 /1 
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NI-HARD '\'\ grinding 
NI-HARD media 
NI-HARD 
HI-HARD 
is increasingly being used 
by manufacturers in 
all parts of the world 

in all sizes 

and MILL 
LININGS 

ALSO SUPPLIED 
IN 

WHITE 
IRON 

and more 
more t\1 tac\urers 

c£Yc manu wearing 
~ MEO\A have 

GR\f\lO\f\lG 
t f\l\-HARO f stee\. 

•• d tha h se 0 
rea\lsln.. than t 0 

are greater 
qua\it\es far Let us send you OU I 

------ leaflet and prices, which will show 

how costs can be GROUND down to a minimum. 

WYE FOUNDRY Co. LTD. 
WILLENHALL, STAFFS, ENGLAND. TEL: WILLENHALL 65541 /2 (2 lines) 
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Plants for making: 

ASBESTOS CEMENT PIPES & SHEETS 

WHITE CEMENT 

SLAG CEMENT 

PRESTRESSED CONCRETE 
RAIL W AY SLEEPERS 

ASBESTOS CEMENT E~G I NEEnL\'G CO. 

P.O. BOX 3·1.649 Haupstr.sse 26, VADUZ, LIECHTENSTEIN, SWITZEHL\ :,,/ J) 

--- ---- ---------~ 

when using 

You can 
light up 

with 
confidence ... 

PEARSON REFRACTORIES 
-confidence inspired by over 100 years 
of practical experience in the manufacture 
of refractories. yet always to the fore in 
the development of new ideas . 

Our technical repre sen tative will be 
pleased to adv ise on your problems . 

E. J. & J. PEARSON LIMITED 
Firebrick Works, Slourbridge. Telephone Brierley Hill 77201 
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LOW COST CRUSHING BY 

High tonnage throughput with reduction ratios as high as 100 : 1 
with some materials is possible with the Joy-Hazemag Impact 

Crusher. Choose from a range of 20 sizes-from 3 to 500 tons 
per hour capacity. Small, compact Joy-Hazemag Crushers offer 

low capital and operating costs-give efficient and economical 
crushing for a wide range of materials. Write for booklet giving 

full details and specification. 

JOY·HAZE.AD CRUSHERS 
JOY-SULLIVAN LIMITED· CALLYWHITE LANE· DRONFIELD . NR. SHEFFIELD 
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You are invited to take advantage of our world
wide experience by consulting us regarding any 
problem connected with the manufacture cf 
cement. 

I ilJi~jllt) i: ':iijl) - it) 
105, PICCADILLY, LONDON, \Xl . I. 

T elephone: Gro3venor 4100. 
Telegrams and cables: Folasmidth London. 
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A New Oil-fired Shaft Kiln for L ime. 
Til E o il - lircd sliari killl (f ;igs . I a lld 2 ) for th e pro('uct ion of lim l', il' s ta lleJ 

nn'lI t ly b\' Besw ick's Lim e \\ 'orb !.tel " is c laimed to be th e li rs t o f it s kind in the 
l ' nilt'd h:ing(\ om , ,\t tli e works of tlii s Company, \\'liich \\'as es tabl i;;heci on the 

~it(' at I lin d lo\\' , (l(';lr HII Xlo ll , ill I C) 1, lh e re a rc abo (l ill e S p2J1Ce r-I\'pe coal-fi rer! 

k il ns, a b;ltt l' IT o f lin' of \\'liicli is sli ow(l in Fig, ,), 
Tli l' I'l' \\ ' p rocess is ha sed 011 tli e Cat agas system o f o il gas il'icat ion, Th e kiln , 

\\ 'liic li is of con \'l'nti o na l ga s ki ln des ign with th e Catagas un it s filled at th e bottom 

of tli e bllrnill g W il l' ( Fig, 2 ) , li a s a s t raig ht sli a ft of 7-ft, -G in, I' om ina l in ternal 

d ia m e ter , T he rater! Ollt pl lt is 50 (on s of li me p2i' day , \\'hi ch is ill excess of L tOI' 

o f li m e ]X' r sq , ft. pe r da \ ', Thc kiln i" des ig l' ecl to e nsure frcc mo\'clllC'nt of t he 

r llargl' with o ut ;Ul." pced fo r roddil' g, I t is a protot\'P" (' esign and th e rcsu lt s 

ob tain cd arc reasonable' ill compa rison witb th e e1 C'sig,' est im a t C's; clc\'e lopill ent is 

continuin g to sli O\\' furt he r impro \ 'C' mclils in \\'o rki ng e l1i c iency und er th e con
dit ions o ht a ini ng at tlii s works, 

Raw Material and Char g ing of Kiln . 
Tli e lim estone from th e quarry adj acent to the Beswi ck 's Co .'s works is a 

high -ca lcil!1ll material con ta in ing 98 jl2r cen t , of ca r bonate, ft is brought frolll 

CHANGE OF ADDRESS 

Concrete Publications Ltd., the publishers of this journal, 
announce that 

FROM JANUARY 1st, 1963 

the address of their office will be changed from 
14 Dartmouth Street to 

60 BUCKINGHAM GATE, LONDON, S.W.l 

The new telephone number will be 

VICTORIA 0705/6 
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Fig. I .-Oil-fired Lime Kiln . Fig. 2.-Principal Components. 

Fig. 3.-Battery of Coal-fire d Kilns . 
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Fig. 4 .-Discha rging Limestone from Quarry. 

the qua rry in I2-(on tipping lorries (0 a crushing and screening plant , from which 
the ma terial is transported and discharged (F ig. 4) through a rail-grid into a 
reinforced concrete feed-hopper having a capacit y of 250 (ons. The stones are 
from 3 (05 in. in size and are fed from the outlet of the hopper on to an inclined 
27-in . belt -conveyor, the base being in a concrete-lined pit under the hopper 
(Fig. 5) . The stone is carried (0 the top of the kiln by this conveyor, which is 
in stalled in the enclosed gantry seen in F l:g. 8, and which has a normal working 
capacit y of about LOO tons per hour. 

The kiln is charged through a horizont al servo-operated sliding gate (F ig. 6) 
which is remotely controlled. The Sirocco fan for the induced draught is installed 
on the gate pla tform over the ki ln. 

The Kiln. 
r n it s passage down the kiln , the material passes through four successive 

stages. The internal storage zone above the off-take is about 12 ft . deep and is 
contained in (he top sec tion which can accommodate stone sufficient for six hours 
working on full load . The next 20 ft. downwards is the pre-heating zone, below 
which is the I5-ft . burning zone in which burning is completed. Below this is 
the I5 -ft . cooling zone and a t the bottom is the discharge gate (Fig. 2). Except 
for the top section , the steel shaft of the kiln has a refractory lining which varies 
in construction to sui t the temperature in each zone. The diameter inside the lining 
is 7 ft . 6 in . throughout except in the cooling zone where it is 8 ft. 3 111. 

The lining of the pre-heating zone is about 15 in . thick with 9-in. fi rebrick 
c 
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backed by insulation . In the burning zone 7o-per cent. alumina ma terials are 
used and the thickness of the working lining is increased to 13! in ., an additiona l 
4~ in. of high-temperature insulation being provided to give an overall thickness 
of refractory material of about 24 in. In the cooling zone, the thickness of the 
working lining is 9 in . but the full backing of insulat ion is provided. 

There are five retractable fuel inj ectors (Fig. 7) arranged radially around the 
shaft at the bottom of the burning zone. Heavy oil is flash vaporised in the car
buretting cham bers and the gasified oil passes directly into the stone where 
cracking and gas formation is completed . The oil is fed into a ring-main below 
the burners at a pressure of about 80 lb. per sq. in . and a temperature of 220 to 
230 deg. F . 

The quality of the gas is controlled by regulation of the amount of air and 
re-circulated waste gases admitted. All release of heat takes p lace in sid e the kiln. 
The waste gases are ex tracted through an off-take, the entrance to which is 
submerged in the charge at the top of the pre-heat ing zone. The waste-gas duct 
is seen on the left of the shaft in Fig. I . To maintain the correct temperature, 
some of the waste gases are recirculated by being collected above the pre-heat in g 

Fi~. 5 .-Dischargin~ Limestone from Hopper on to Conveyor. 



CDI E:\ 'I .\:\D !' !'\l E :\ I A:\ l T .\CITRE 

Fig. b .-Charging Gate . 

Fig. 7.-1\ Burner. 
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Fi~. 8 .-View of Kiln showin~ R aw Material Conveyor Gantry. 

zone and carried through the external duct , seen in F ig. 8, to a ring-main and dis
charged into the kiln at the bottom of the burning zone. This gas, which is in ert 
and is principally nitrogen and CO2 , dilutes the gases in the hot zone of the kiln. 
The ki ln is operated by one man on an enclosed pl a tform (Fig. 10 ) at th e le" el of 
the inj ectors. \\'ithi n the housing around th e pla tform are the oil -heatin g equ ip
ment , oil-pumps, switchgea r, in strum ent s, and th e controls of th e inj ec tors :l nd 
gas and a ir int akes . The instrum ent s record, among other data , th e pressure :lnd 
t emperature of the oil, the draught suctions, and the temperature of th e ex haust 
gases. 

Discharge and Screening. 
The fully cooled burnt lime is discharged from the bottom of th e kiln through 

an adjustable gate on to a reciprocating "ibra ting tray feed in g a 2-1 -in . belt 
conveyor (Fig. II ). Discharge, or" draw," takes pbce every I ~ hours throughout 
the day and night . The inclined conveyor ascend s from the bottom of th e kiln 
to the screening house (F ig. 9) I"here a ll mat eria l less than t in . in size is removed 
by a J enkins vibra ting screen . 

Continued on page 99. 
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Inside Information 

Kiln lining of 

Magnesitel 

Chrome 

bricks under 

construction. 

ON ROTARY KILN LININGS. 

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. 

Send (or special brochure-"Rotary Cement Kiln Re(ractory Liningsll 

PAGE x v ii 

THE STEETLEY REFRACTORY BRICK CO LTD 
WORKS AT: 

NORMANBY 
ncar MIDDLESBROUGN 

OUGHTIBRIDGE 
lIear S ~IEFFI ELD 

STEETLEY 
ncar WORKSOP 

BRASSrNGTON 
DERBYSHIRE 

All en1luiries tu: 1'1m Sleet/f!), Ilf'/rnch,,)' B,.ic k Co . Lltl., O"gltlibridge 'lfutr SI,eDicld. Te l : Ouglltibridgc 2311 

D 
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Yes, 
they are 
the right 

ones! 

CE~IENT A D L1~I E ~ I ANl1FACTl RE NOV EMB ER, H)li2 

They 

Genera l Sa les A ge n ts : 
Refrac tory Products Limited 
Bas le 2, St. Alba n vo rs t a dt 94 
Switze rla nd 

keep on passing 
the hardest tests 
day after day 

VEITSCHER. MAGNESITWERKE-
Agents for; Actien-Gesellschaft, Vienna-Austria 
U . K. - John Le Boutilli e r Ltd., 3, Reg e nt Street, l o ndo n S. W.1 

Federation of Rhodesia and Nyasalond - Jo hn s & Go vld ( Pvt. ) ltd ., 

P. O . Box 1309, Ndolo, Northern Rhod es ia 

Union of South Africa - Chod es Ch io p pi ni ( Ply.) Ltd ., 18 Kee ro m Stree t. Cop e Town 

Au stralia - A. Kahan e & Co., Engin eers, 210, Silverwa te r Rood , lidco mbe, N. S. W. 



r\U VE:\IBE H . lU!j'j CDI E:-.1 T AN!) LI:III , :lIAN li FACT liRE 

Fi~. 9.-View of Kiln showin~ Screen House and Wa~on
load in~ Hoppers. 

r .\ G E ()!i 

The screened ma teri al is fed in to two steel bins below the screening house 
and aboyc a rail trac k on wh ich wagons are loaded d irectly from the bins (Fig. 9). 

Performance . 
. \t prcsent, thc productive capacity of salea ble limc from the kiln is about 

330 (ons per week. The inj ectors are designed to operate with th e cheaper grades 
of residual oils (2 SC() ( 0 .,suo scc. I{ edwood No. I ) having a thermal value of 
1'7 to J·8 therms per gallon. The therm al eHiciency is high, with heat input s of 
less th an 5 ,000,000 B.t.u. per tOil of lime. ft is necessary (0 have two opera tors 
on each shift , but two men could easily operate a second kiln. Fuel costs represent 
25 to 30 per cent. of t hc tot al costs but this would be less if the tax imposed recently 
on fuel oi l was rescinded . 

The advantages c1aimcd for oil-fired kilns include: a considerable reduction of 
the smoke emitt ed ; a prod uct of low sulphur content and free from ash ; low cost 
of fuel ; and easy handling of fuel. For th e Catagas system, it is abo claimed that 
there is direct visua l control of burning without elaborate in strum entation , and 
the abil ity to burn closely-graded stone down to 3-in. minimum size. Full pro-



F i ~. 11. 
Discharge from 

the Kiln. 

Clc:l lENT ,\1\]) 1. 1:111 ' :II AN IT;\(TI ' HE 

Fig. I O.-Operatin~ Platfo rm . 
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duct ion is said to be possible within five to six days from starting up from cold, 
and within twenty-four hours after a temporary shut -down. 

Acknowledgemen ts. 
The kiln was designed by West's Gas Improvement Co., Ltd., in collaboration 

with Catagas Ltd., and was erected for Beswick 's Lime "Vorks Ltd., which is a 
subsidiary of the Staveley Group, by West 's Works Ltd. Ancillary work, such as 
the reinforced concrete feed hopper and the foundation, was designed and erected 
by West 's Piling & Construction Co. , Ltd . The control gear was supplied by Tully 
Engineering Co. , Ltd. , another member of the West's Group of Industries. 

Specifications for Portland Cement (concluded). 
TABLES giving the requirements regarding the strengt hs of Portl and cement in 
accordance with standard specifications of certain countries were given in this 
journal for July and September las t (Table III ). Tables for Chemical Composition 
(Table I ) and Setting Time and Soundness (Table II) were published in this journal 
for May last. Tables for Fineness (Table I V) are given on pages 102 and 103 of the 
present number. The data is up to date to 1961. The notes in the following apply 
to Table I V (fineness). 
TYPES OF CEME NT.-Abbreviations denote the various types of cement as follows: 
H.S., hi gh strength ; L.H., low heat ; S.R-L.H. , moderate sulphate resistant and 
low heat ; S. R. sulphate resistant ; RH .. rapid hardening; 0 ., ordinary; A.E. , air 
entrained . 
rINEN Ess.- The standards for the following countries, which are omitted from 
thi s table, contain no requirements for finen ess; Chile, Finland , France, India, 
Sweden and Urugua\·. 

Sieve references given as 900 and 4900 are the numbers of apertures per square 
centimetre; references given as 170 and 200 are the number of apertures per 
linear inch. 

With this number , the tables giving Standard Specifications for cement 
throughout the world are complete as regards chemical composition, setting time, 
soundness, strength and fin eness. These t ables are reproduced in the current 
edition of the" Cement Chemists ' and Works Managers' Handbook " (published 
by Concrete Publications Ltd.). 

The Cement Industry in Malaya. 
The installat ion mentioned on page 79 of the number of this journal for 

September last, is a grinding plant only and is located at the Harbour Board , 
West Wharf , Singapore. The installation includes two 5000-ton clinker silos and 
a 1000-ton gypsum silo. 
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:\()\' E:\IBE IC lf1!d CI:: :l II ::N T .. \1\: 1) 1.1.\11 '; il l i\l\: l i l : i\CTI ' RE 

The Use of D.T.A. for Estimating the Slag Content 
of Mixtures of Unhydrated Portland Cement and 

Ground Granulated Blastfurnace Slag. 
B y ,I. E, KROGER', 

I) IFFE I{ENT IAL t hl'rmal a na lys is curves d t y p ica l So uth Afri ca n gra nulate d 

b las tfurn ac(' slags c harac te ri s tica lly sho w irrevc rs ible e xot he rm a l peaks at abo u t 

Sho d l'l.( . C, due mainl y to devitr ifi ca t io n o f t he s lag . With a v iew to us ing th e 

a rea un der t he <iev itr ili cat iun p ea k for l's timati ng th e s lag co ntcnt of m ixtulTS. 

t il l' r(' lation ship bl'twl'cn p ea k-an'a :tne! s lag con tc nt was inves t iga ted in m ix

t un 's con ta in in g t h(' s(' ,; Iags :Ine! Portia nd c(' m(' n t . for exa mple. P o rt land b last

furnacl' Ct·ml ·nt s. 
Thrcl' g r:lnuLit e<i bList furna c(' s lags .-\ , I ~ a ncl C \\'l' IT mi lkd to I'ill cnesscs 

"orrcsp o nclin g t il .P50 . . j200 a nd 41 00 sq . c m . p~r g ra mme rl'spect i\'l' h '. \\'e ig hed 

.;amples o f eac il o f thl'sl' s lags . unhydra tcd Po rt land cc mcn t ane! mixt ures o f 

" ae h s lag :In d I'o r t i:t nd (Tm t'nt co ntain in K 10 to 90 per ce nt. cf s lag by we ig ht 

(in tt 'n p c r ('(" n t. in uenll' n ts ), Wl'l'(" subj l'cted to diHe n 'nt ia l th e rm a l ana lyses. 

TIl<' multi -hu lv nicke i samplv ho lekr. cksc rib ~' d by W cbb l, was used wit h ca lc in l' ci 

:I. -al umi na as rl'fl'l'l' nct· mater ia l. Til l' t ll<' rm ograms (a ), (b) a nd (c) o btaincd fo r 

t he unciilutl'd s lags an ' prl's(" n tcd in r ig. I . 

The a rl'as uncl l·r t ill' ]lea ks were used as c ritl'l'i a fo r es timat in g t ill' s lag con

IL' nts o f th e m ixtul'l'S. .\ 5 an cxampk. th e dl ' li nea tio n u f t he a rea fo r t he un 

d ilull'<i s lag i\ is s ilO\\'n in r ig. 2. Thl' area was a rbitra ril v de lin eated by ex t l' n cl in g 

l hl' lin l'a r pa r t of tilt' record LM (base li IlL') be fo re th e pea k until it c u t till' curve 

:It PI ' i\ li nt ' para lle l to t hl' direc tio n o f th e t ra w l o f th e cha rt (t hat is para lle l 

to the temperature-ax is) is e xtl' ndecl frum PI u n til it cuts t he li ne CD a t 1'z; 

C D is draw n :It 4.1 ci l'g. to th e ci irec t io Il o f t he cha rt -tra ve l touch ing the t herm o

lJa In at P:" S imilar dL' linL' atio ns wt"rl' l· rnp loyed fo r a ll o ther thermograms un cler 

l'( ns ide ratio n . 

Th e resul h sho win g t ht' lwak -arL'as as fun c tion s t:f t he wl' ig h t o f s lag in the 

m ixture a n' prt'sl'nlt'ci g r:lphica lly in F ig. 3 . fo r t hc t h ree slags. L in ear regressio n 

li n("s we re calcu lated Z us in g till' d.LI. d ata. Tahle J reflec ts some o f th e p a ra

m C' ll'rs calcu lated fro m these da ta . wh ic h give a n indicat ion o f th e cor re la t io n 

lw t wl'c n t he :1rea unde r th e dev itrili cat ion p ea k a nd t he slag con tent of t hL' 

m ixt ure, a ne! a lso a n ind ica tio n o f t he accu racy o f th e met hod. 

Fro m th L' rcsults it appea rs that th e re is a lin ear rela tio ns hip be twee n the 

]lea k-area a nd t hl' we ig h t o f t he slag in eac h mi xtu re. On thc basis of Table I 
a ne! t he resu lt s in Fig. 3 , it is conciuckd th a t , fo r a peak-a rea o f IO sq. cm ., the slag 

co n te n t o f mixtures ca n be ca lc u latcd (as in th e examp le bclow) fro m Fig. 3, at 

t he 95 pe r ce nt. confidc nce leve l, to within ± 5'5, ± 8 '4 a nd ± 6· [ pe r ce nt. o f the 
to ta l we ig h t o f t he m ixt ures fo r slag A, s lag B a nd s lag C respecti ve ly. Com 

bin ing th e rl'sult s fo r th e three s lags, it ca n be seen th a t , for a n area o f 1 0 sq. 
(Co nli'll ll ed on page 10 8) 

'~ I atc ri als Di v ision, :\ational Bu ildi ng H.csearch Jn stitute, Sou t h A fri can Coun cil 
for Scienti fi c <l nd Industri a l I{ cscarch, Pretoria. 
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I L EGEN ~~--r I V }" V 
- 0 - LEAST SQUARES STRAIGHT LINE FOR SLAG A . )/ :~ / 

/",1 
--0-- LEAST SQUARES STRAIGHT LINE FOR SLAG B. e l ' ;/", 
--6- ·-

"''' """" """"' ""' CO, "'X · ll·· / 
LEAST SQUARES STRAIGHT LINE FOR . .I. 

: / 
.. .. .... .. .. . 

THE THREE SLMS COMBINED. A/, ' 
I 

[ . ~ . : 
/ A/"'/ 

/; 
0/' / 

'" :' jJ 
./ I 
: ~/ 

'/;"1 /4/ 
o ;: / 

~/ r:I 

~ 
; : 
.. ' I 0 

0 'J o .,' l' / . 

- - ,- f/ 
- .;: / 

:: / /Ir 
_ A ki / / a JF '" 

-5
fJ 

I; 
1---'_- r/ 

If 
j ~ 0 

G 

I 

7 
-

G 

t 
2 3 4 5 

WEIGHT IN GRAMS OF SLAG IN THE MIXTURES. 

Fig. 3 .-Relation between Devitrificati on Peak-area and the 
Slag C ontent of U nhydrated Portland Cement - Granulated 

B la stfurnace S la g Mixtures . (See page 10.5.) 

6 

, , 



CE\I EN T AND LJ i\IF :l I A1\ l iFAC ITRE 

cm .. the slag co ntent o f mi xtures can be calcula ted. at thl' 95 per ce n t. confi 
dence lew-I, to within 10 '3 per cent. d the total weight of th" mixture. 

EXA 1\!PL E.- l\'llOWI1 weight of tllix ture con ta ining slag A 
Pea k-area frorn d .t.a. curve 
T here fo re the weigh t o f s lag read off Fig . 3 

Th ere fore the percentage o f s lag in Illixturc 

= 10 sq . CIll . 
= 2'()5 g. 

(
!' ()'i > 100) __ 
--W~,-~ ± )"J 

The bu lk density of the Portla nd cement-slag mixtures a n a l y~ed increased 
from approxima tely 1"4 to 1·6 g. per ml. for decreasing slag contents, but d id 
not seem to aHect th e' lin ea r relat ionship o f area to slag content significant ly. 

Low areas obta ined for the' un d iluted slag A a n: a ttributed to the shrinkagl' 
which occurred when the und iluted slag was hea ted durin g tIll' el. t.a. In view of 
this, the results obtained for the undi lu ted slag A \\'e rt ' Il ot used ill thc present 
calculat ions . 

From st at is tica l considera tions. it should b ~' possib le to improVt' th e accurac\' 
of the el.t. a. methcd for es timating the slag co nt C' ll t d unhyclratcd Por tland 
cement-blas t furn ace slag mixtures by 

(a) Increasing the number of determinati( ·ns. 
(b) Se lectin g va lues o f slag weight for which tIl<' awa va lues arc Ilea r tIl<' 

mean area cf the regression line whic h will Ix ' II sed in th l' es timation; ill 
the case of mixtures hav in g a hig h sla g ce ntent this could be ac hic \"< d 
by dilution with a known weig ht of unhydra ted Port land Cl'ml·n l. 

(c) In creasi ng the slope o f t he regression lin e; this could be achieVl'd by ampli
fy ing the output from th e d ifferential t hernwcoup k s . pro vided t hat tl,, · 
variat ion in pea k area for a giVl' 1l weig ht d slag is not in creas('d by t h(' 
same magnitude as the amp lifica t io ll fa cto r. 

F urther work on this tec hnique is in progress. 

I<EFEI<El': CES 
1 .- " Contribu t ions to t he technique a nd a pparatus for q ua li tat ive a nd qua ntital i\"t' 

d ifferenti a l the rma l a na lysis with parti c lli a r re ference to carbonates a nd h yd rox
ides o f calcium a nd magnes ium " B y T . L. W e bb, D .Sc.Thesis, Unive rsity o f 
Pretori a, P retori a, 1958. 

1.- " Statisti cal Theor y a nd Me t hodology in Sc ience and I·:ngin ee rin g. " By I":. \\" . 
Brownlee . (John , Viley, 1960) Paragraph 11.5, pages 184- 1HH. 

A New Cement Works in Saudi Arabia . 
TH E descript ion of th e new cement work s in th e Provin ce o f EI I-l asa for the 
Saudi Cement Co. , which was given in the n .lInber o f this jou rn a l for September 
1962, was based on inform at ion supplied by H enry Pooley (Consulting Engineers), 
who a lso supplied the photographs and a p la n of the works from which th e 
diagram in F ig. 3 (page 74) was prod uced . 
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Developments in Cement in Russia. 
V .. IHIOU'; aspect s o f th c d cvelopment o f new cement s and o f th e ce ment indust n ' 
in g(' n e r~l in th e lI,S.s. I ~, a rc d cscribed in t he fo ll owing, 

New High -alu mina Cem ents_ 
l~ ecen t in ves ti ga ti ons at t hc cement research in stitute l\ii tsemen t have led to 

th c d CI'clep nen t of ncw t yp ~s o f high-alumin a cem ent , namely, A, a n iron 
alumina ccment , a nd 13 and C two mixed-slag cement s, The compressive and ten
~ ilc ~ trcllgth s of th csc ncw ccmcnt s, wh en ground to a ,p~c i flc surface of a bout 
, ,()OO "q, cm, p : r gra mlll c (Bla ine) a rc gil'en in Table r. 

Cemcnt A is mad e by melt in g in a com 'e rte r , s imil a r to a Bessemer com 'er te r 
Il"ed in the steel industry, a mixtu re o f ba uxite a nd lim eston e , The ch arge is 
nl clted uncl er ox idir,in g condit ions a nci h ence the fini shed cl inker contai ns no 
"Ill p hur bec ause a ll th e sulphur present in the raw ma teri a ls is burnt away during 
t hl' meltin g o f th e cha rge, Th e ,chemi ca l comp c>s iti on of th e clinker is as foll ow5: 
:-; iO", -+ to () p ~ r cent. ; Alp ", 39 to -13 p .: r cent ,; (F e 20;J + P eO), 16'5 to I S 
p~' r c('n t; CaO, 31 to 33 p er cen t,; a nd Ti 0 2 , 2 p er cen t, 

In order to ext enel th e ra nge o f raw mat eri a ls used in th e ma nufacture of the 

T ABLE I. ST R El"GT I-I S OF ;\E\\' HI G H -:\[.t.::'. I I~:\ ('Ei\I EZ' T S, 

\'OT I':, Strl'ngths arc in l.; ilogralll Tll es pCI' square centimetre a nd are of T: 3 morta r specimens, 

T,'peof Com prcssi n ,' Strengt It Tensi le St rength 
Cc mcnt :\ ge in days Age in days 

----- --------
3 2~ 3 21) 

()2K (J(Ju 750 ..!()'5 27'3 27 'C) 
5()() h l 5 700 2-1'5 27'3 3°'.1 

1 rOil -a lumina () I O 0,)0 ( JIO 3 2 ' .'i 3 [ '4 ,!!) ,(, 

Cement (, \ ) 5 10 5 2 0 5')0 2-1'() Z() ' 2 2 1)' r 
,p (J -t ( ,() 550 25' T 2 1 '<) 28' 1 

51;0 ()()O ('-1 0 2 2'~ ,! 1'3 l,r ~ 
- -----

4SS (),! I U4V 2,5'2 ! 7' 3 3 1 ' Q 

5')1 ( ,o..! ('5 4 .!S'0 28'7 3 [ '0 
5 2 () ()Sq ('5 4 2q') 35'1 35'2 

\ 1 ixcd-slag- 5 2 i 5Y' h)~ !b'o 33'2 34'<) 
Ccment ( Il ) 5<)3 5')3 077 2i'5 28'0 3 2 '3 

55.1 002 733 3 " 0 3 "4 3R,! 
bo , 68 7 077 33'(' 37'0 38 '5 
573 557 70 5 3°'5 3°'5 38'<) 
564 030 620 30'5 30 '5 37 '8 
(17 7 (,S7 6<)7 3 " 0 32 '5 46 ' 1 

-------------- -------------
5 2 7 h.i K 652 3 " 7 34'5 4 r '5 
.i l () ()oq 7°° 32 ' 7 3 " 0 5" ~ 
4 1}K ('4 2 (,S6 ..:!q'i 33'<) 45' 3 
(,q() (' _IS (,,)6 40 "J 37'5 44'1 

:\Iixed-slag- (' 10 5H(, 70 5 37 '5 34'<) 36 ' 2 
Cement (C) 

.i ().i 583 ('4 <J 4!' 5 37'0 4 5'2 

,>45 6 14 608 2<)'0 3 1 '2 3 2 '5 
boX 630 5 73 3!'7 36 ' 7 3')'4 
555 60S 638 40 '8 45'5 44' 4 
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mi xed-slag cements, tests were made on raw mixtures con 'is ting of lim e-alumin a 
blastfurn ace slag enriched with bauxite for cement E , and blastfurnace slag 
mixed with a lim e-a lumin a slag conta ining tita nium for cement C. F or cement B , 
the slag used cont ained about 40 p er cent . of Al 20 3 and 50 to 55 per cent. of CaO, 
a nd gave a clinker with the fo llowing composition: Si0 2, 5 to 7 p~r cent .; AlPa, 
39 to 42 per cent.; Fez0 3 + F eO, 8 to 10 p er cent .; CaO, 38 to 4'. per cent.; and 
Ti Oz, 3 '5 to 4'5 per cent. 

The cement C had a cli nker h aving th e fo llowing chemi ca l com positiol.: Si0 2, 

2'5 to 4 p er cent .; AlzO:) , 40 to 45 p er cent .; FeZO,) + F eO, 2 to 4 p er cent. ; CaO, 
38 to 40 p er cent.; and Ti0 2 , 5 to 8 p er cent. The tensile strength of th is cement is 
unusua ll y high and th e rate of the development of compressive st rength at early 
ages is a lso very good . In addition, the cement contain s no su lphur a nd has a 
low ferric-oxide content. It is cla im ed tha t thi s t ) p ~ of hi gh-alumin a cement IS 
p articularl y good for refrac tory con crete. 

Super-high-strength Portland Cem ent. 
Aft er a seri es of laboratory and semi -production tests, manufac ture was started 

recent ly at several Russian cement works of a sup2r-high-st rength P ortla nd 
cement cap able of developing a compressive s t rength of 704 to 159 kg. per sq. cm. 
(W,015 to 10,810 lb. per sq . in. ) a t twen ty-e ight days. The clinker has a tri calcium
sili ca te cont ent of 62 to 65 p 2r cent ., and is ground in a two-s tage a ir-sep ara tion 
mi ll to a specific surface (B laine) of 4500 to 5200 sq . cm. per gramm e. fn r 96r, 
20,OCO tons of this cement were prod uced for use a t precast concrete works in th e 
U.S .S.R . It is stated tha t the cement is extremely sensitive to mois ture absorp
ti on a nd can be stored only for periods not exceedin g three month s. 

The Cem ent Industry . 
In v Iew of th e number of authoriti es concern ed with the l ~u s~ian cement 

industry th ere shou.ld be no slackening of developm ent. In a recent issue of t he 
Byull. Stroit . T ekniki ( ~o. 5, 196r ) some of th e measures proposed a rc described . 

The princi pa l bodi es appear to be the Centra l Comm ission of th e c.P .. . C. 
a nd th e Council of :\1inisters of the U.S.S. I< ., who issued recent ly a docum ent 
en t itl ed" Measures for Accelerat in g th e Developmen t of th e Cement Industry 
during 1961-1965." Severa l other author it ies are menti oned some o f whi ch a rc 
criticised for not pay ing sul1icient attention to the probl ems of the cement in
dustry . It is stated th a t the producti on of cement ha~ increased consid erably 
in recent years, production in 1961 bein g 150 p er cent . greater than in 1958. The 
qua lity of th e product has a lso improved. Production is s ti ll , however, in sullicient 
to meet the growing demand. The capacity of work s starting up in 196 r -1965 
is to be 49,391,000 ton s and the tota l capacity by th e end of 1965 should be 
84 ,600,000 ton s, which is in excess o f th e amount p'anned ea rli er for th is p eriod . 
Factori es a t Stavropol, l<rasnoyarsk a nd Bryansk, ma kin g p~a nt for cement works, 
ha \'e been instructed to ma nufacture integrated producti on lin es for cement works. 
Out-of-date machin ery is to be rep~ acecl. 

The followin g m a tters a re consi dered in p reparing sta nd a rd p lans for cement 
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GET YOU DOWN 

Not much po int in sitting there with a load on your mind. 
Turn the problem of selection of refractories over to 

Consett Iron Compan y Limited. 
] n all probabi lity we have already met- and so lved- your 
particu lar d ifficu lty. If not, then nearly a century of 
manufacturing experience and research by Consett 
are at your service. 
Get on to Consett and relax, kn owing that your problem 
is in the rig ht hands. 

CONSETT IRON COMPANY 
LIMITED 

CO NSETT . COU NT Y DURHAM . Telephone: Consett 341. Telegra ms: Steel 

Consett T elex. T elex: 53172. 
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BOOKS ON CEMENT 

CEMENT CHEMISTS' AND WORKS MANAGERS' HANDBOOK 
By W. WATSON, B.SC., and Q. L. CRADDOC K, M.SC. 

Revised 1962 
234 pages. Price 25s, by post 26s 3d. In Canada and U.S.A., 5.50 dollars . 
Cement specifications of the world (1961). 
Dimensions of standard sieves. Weights and volumes of slurry. Capaci ties of tanks and kilns. Gas vo lumes per 
ton of clinker. Kiln d ata. Fan horse-power . Volumes and weights of gases from kilns. Density of exit gases. 
Density of gases in kilns. Proportioning and chemical control of raw mixes. Hea t balance. 
Conversion tables (English-metric and metric-English)- Pressurcs. Density and concentration. Hea t, work, 
energy and calorific v~lues. Specific surface. Ai r passing through pipes: rate of flow. 
Properties of substance, compounds, and alloys. Solubilities of gases in water. Specific gravities of hydrochloric, 

~~!a:a%~Ct:rn~e~~i~~sa~~ss~clgcd:~~~ty.SpeW~~~h~~a~~t~~~f~~~~ .TT~~~i~~ a~f ~~~~~~s Bvaa~~~. CD~~:~~o~n~r 
volume of water at different temperatures. Weights of shee t metal. Weights of water vapour and dry a ir in 
satura ted air a t different tempera tures. Calibration of pyrometers. Hea t units. Combustion data. Fre('zing 
mixtures. Evaporative power. Calorific power and carbon value. 
Standard solutions and bench reagents. Chemical tables: a tomic weights, grav imetric factors, conversion of 
weights and precipitates. Chemical analysis of a rgillaceous and calcareous materials, coal and coke. gypsum , 
and cement. 
Tests: Setting, consistency, fineness, soundness, strength; revised to IDOl. 

PORTLAND CEMENT 
By SIR CHARLES DAVIS 

Reprinted 1948 
340 pages. Price 30s, by pos t 31s Dd. In Canada and U.S.A., 0.80 dollars. 
DEVELOPMENT OF PORTLAND CEMENT MA NU FACTURE . 
RAW MATERIALS: Estimation and Analysis. Proportioning and Preparation. Preliminary Crushing and t: rindillg. 
Transporting. 
BURNING: Intermittent, Chamber, Batchelor, Continuous, Dietsch, Hoffman, Aalborg, Stein , and Schneider 
kilns. Rotary kilns. Coolers. Linings. Coal firing and mills. Quality o f coal. Con trol of Rotary kilns. 
Instruments. Reactions in Burning. The Hea t Balance in Rotary kilns. Waste-hea t Boilers. Coal Grinding. 
CLINKER GRINDING: Ball, tube, and compound mills. Open and closed circuits. 
DUST COLLECTION: Mechanical, washing and electrostatic appara tus. 
POWER FOR CEMENT WORKS. PACK ING AND DESPATCH. SAMPLING AN D T ESTI NG. 
CHEMISTRV OF CEMENT: Composition of Portland cement. Uncombined lime. Chemical analyses. Effec t of fuel 
ash . Silica, lime, and alumina. Ferric oxide and a lumina. Magnesia. Su:phuric anhydride. lnso:ub:e 
residue. Loss on ignition. Sulphur. Potash and soda. Carbon dioxide. 
SETTING AND HAR DENING: Control of setting time. "False" set. Detennination of se tting time. High-alumina 
cement. Nonnal consistency. FINENESS: Sieving. F ine grinding. Cementitious value of fine and coarse grains. 
Elutriators. CONSTANCY OF VOI.UME: U.S.A. tests. Le Chatelier test. "Cold plunge" test. Faija tes t. 
STRENGTH: Differences in tensile tes t results. Standard tes ts. Testing machines. Growth of strength . Com
pression and Transverse Tes ts. 

The foregoing books are in the " Concret e Series" pu bHshed by 

CONCRETE PUBLICATIONS LTD. 

WORLD CEMENT DIRECTORY 
An Interna tional Directory of the Cement Industry. 

Published (in English) by Cem bureau . Price 75s, by post 77s 3d. 
The data are up to date to the beginning of 1960 and a re presented in tables and maps giving size. loca tion and owner
ship of cement works in about a hundred countries; names and addresses of the opera ting companies and of their 
works; number and type of kilns; method of manufacture; productive capacity; types and trade names of cements 
manufactured. 

REvmw OF PORTLAND CEMENT STANDARDS OF THE WORLD - 1961 
Published (in English) by Cembureau . Price 255, by pos t 25s Dd. 
Data brought up to date to June, IDOl ; specified requirements of 42 countries; Chemical and physical require· 
ments: strengths; tes ts. 

The f OI'.goillg books are obtainable, at the prices slated, from 

CONCRETE PUBLICATIONS LTD. 
14, DARTMOUTH ST., LONDON, S.W.1. 
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works. f. - The use of new hi gh-output equipment , of integrated mechanisation 
and automat ion to ensure higher output per worker. 2.- High speed industri al 
method s of bui lding utili sin g la rge prefabricated units. 3. - The in stall a tion of 
rota ry kilns, elec trosta tic- fi lters and up -to-d ate pl ant genera ll y. Slurry pits should 
prefera bly be outs;de th e works. 4 .- I~ educed amount of additives to improve th e 
properti es of Portland and other cements. 

fn collaboration with th e ~'1ini s try of Geology and Conservation of Minera l 
I{esources, extensive geologica l surveys are to be undertaken to discover suitabl e 
raw materi als for cement, especially in th e eastern parts of the country, in order 
to p rovide new suppli es of raw materia ls for the existing and new works whi ch 
would otherwise have to use imported and processed materials. In thi s connection, 
th e output of true Portl and cement is to be increased, but that of special types of 
Portland cement is to be reduced to about half the corresponding output in 1958 . 
The production of true Port land cement is to be rai sed to 55 ,000,000 
tons by 1965. 

The Academy of Building and Architecture is to carry out development work 
on the production of coloured cement s, but usi ng ordinary raw materials. Other 
development s include th e revis;on of standards for cement analysis, working 
conditions in cement works, and designs of machin ery and equipment . Also 
in cluded is th e development of the autoclave method of cement production base 
on nephelit e slurry, th e inc reased production of binders without cement , new 
types of equipment for automated and mechanised working, and new plant for 
elin ker burning and cement grinding. Special firm s for recond itioning and modern
isin g cement works are to be es tabli shed. Programmes for new and modernised 
works are to be stri ctl y observed , especia ll y as concerns the issue of working draw
ings ane! complete specifi cati ons. Basic inform ation ane! altern ative schemes are 
to he prep~ red to ;-Issess th e produ cti ve capac it y. 

International Standardisation of Cement and Lime . 

T ECHNI CAL Committee formed in 1950 by th e Intern ation al Standards 
Orga ni zat ion (fSOjTC 74) is prepari ng world stand ard s for cement, gypsum 
p las ters, a nd lime. Some of this work , including intern a t ional recommendations 
for termin ology and de finiti ons, methods of strength tes ts and chemica l analysis 
of cement . is nea rly complete ;-Ind furth er progress was mad e when delegates 
from twenty countries a tt end ed a five-day conference at the British Standards 
fn st itu tion in l.ond on, in September last. 

rt is reported that up to ten vea rs ago, most internati onal trad e in cementious 
ma teria ls for bu ild in g and engineerin g was between Con t in ent al countries, but 
th e position is now changed; Brit a in 's trade in these materia ls is increasing and. 
it is stated , is likely to do so e\'en more rapidly if she join s th e European Common 
~I a rke t. ft is th erefore of considerable importance th at specifications shou ld 
be standard ised. 
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The Cement Industry in Europe. 

Production and Trade in 1961 . 

As in previous years, the annua l report for 196r , publishcd by th c Organization 
for Economic Co-operat ion and Development , entitled " The Cement Industry 
in Europe," contains some interes tin g stati sti cs, whi ch relate on ly to th c cightccn 
European countri es (or groups of countri es) whi ch a re mcmbers of th e O.E.CD. 
All quantities are expressed in metric tonn es. 

The total production in 1961 was 105,600,000 tonn es whi ch is about 31 pcr 
cent. of the world production and an in crease of 9'2 per cent . compared with 
1960. The in crease occurred in a ll countri es except Turkey and ireland, the 
greatest in crease being in Switzerl and wh ere production rose by 20'4 pcr ccnt. 
The in crease in th e United Kingdom was 6'7 per ccnt., and th is country was 
fourth in descending ord er of production, producti on in German y being by fa r 
the greatest of all European countri es since it represents 25'J per ccnt. of th e 
total. 

The productive capacity was u ll,400,OOO tonn es (14,700 ,000 in the U. h. ) 
at the end of 1961 , an increase of 8,600,000 tonn es (Joo ,ooo in th e U.K.). Four 
new works account for 350,000 tonnes, fort y-nine new kiln s in exist in g work s 
account for 7,9~0,oOO tonnes, and improvemcnts in other plant (after allowin g 
for kiln s disused ). The new works opened in 196 r were one each in Austria, 
Spain , Ita ly , and Turkey . The greates t number (eighteen ) of new kiln s was 
in stalled in Germ any. Four new kilns were insta lled in th e l'nited Kin gdom 
giving 700,000 tonnes add ition a l productive capacity. 

The average num ber of cmp'oyecs remain ed stabl e, there bcin g 109,500 
(17,800 in U. K. ), but th e decrease in the number of operati ves is off-sct by the 
increase in th e cleri ca l and executi\'e staff. 

There was a sma ll continued fall in exports which tota lled 4,382,6co tonn e~ 
(741 ,500 from U.K.), a decrease of 461,000 tonnes (JJo,700 for U. K.). The cxporb 
from l\orway and Spain were about double that of the previous ycar, but in 
a ll other countries th ere was a fa ll , the greatest bein g that from th e Cnil ed 
Kingdom . 

Imports of cement , solely from European countries, in creased by 14'2 pcr 
cent. to 2,189,000 tonnes (218,600 into U. K. ). About 820,000 ton nes of clinker 
were traded between European countri es, 205,000 tonn es were exported outside 
Europe and 86,000 tonnes were imported from outside Europe. Imports of clinker 
into the United Kingdom amounted to 421,000 tonn es, of which 177,000 tonn es 
were from Ireland and 91 ,000 from Benelux countries. 

Consumption of cement increased by 10·8 per cent. to 103,400,000 tonn es 
(IJ,877,000 tonnes in U. K.) , the principa l in crcases occurrin g in German y and 
Italy; declines occurred only in Iceland and Norway. The increase ill th e United 
Kingdom was I ,J31,000 tonn es. In genera l there was no marked chan gc in pricc 

(Concluded on page xxiv.) 
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FINAL KILN SECTION ARRIVES 
-for new giant Blue Circle 
plant at Westbury 
Vicker s-Armstrongs have supplied the complete kiln 
installation and three grinding mills fo r the Blue 
Circle Group's new Westbury Cem ent works. 

THE GIANT COMPLETED 
The massive k iln, built at Vickers-Armstrongs 
Barrow works , is 450 ft . in length . Capacity of the 
plant is 800 tons daily. 

Vickers are fully equipped for the design and manufacture 

of complete cemen t plants as well as individual ki lns , mills 
and ancillary equipment . For your special needs call in 

V ICK ERS·ARMSTRONGS (ENG INEERS) LIMITED VICKERS HOUSE WESTMI NSTER LONDON SW : 
UIlA. 
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except in Turkey and [taly, wh ere th e price fell , and in Denma rk alld th e l 'nited 
Kin gdom where there were sma ll in creases. 

Proposals for 1962 and 1963. 
The report gives the fo llowing d ata relating to new insta llat ions proposed 

for 1962 and 1963 during which years th e producti ve capacity of the European 
O. E.C.D. countries is expected to in crease by 18,000,oeo tonn es. 

New works (capacities in tonnes per annum in brackets) are to be opened in 
[ta ly (950,000), United Kingdom (600,000), Spain (460,eoo), Turkey (385,000), 
France (250,000), Greece (200,000), and Switzerland (120,000) . These works 
will contain at least sixteen rotary k ilns and three vertical kiln s. fn existing 
works, at least sixty-four new rotary kilns (including replacing twelve old kilns) 
and ten vertical kilns. The capacities (in tonn es p~r annum ) of th ese add itions 
to existing works are as follows: Ita ly (4,800,000), un ited Kingdom (1. ,000,000) , 
France (500,000 in 1962 only), Portuga l (410,oco), Austri a (350,000), Spain 
(285,000), Switzerland (280,000 in 1962 on ly), Turkey (1.80,000) and Denmark 
(LOO,OOO). The total increase of productive capacity of new and exi stin g works 
in Germ any is expected to be 3,000,000 tonn es. 

O .E .C.D. Committees for Ce m ent. 
O.E.C.D. is to set up Special Committees for each of th e main sec tors of energy 
and industry ; one of t he committees will be fo r the cement industry . The objec t 
of the committees is to establish contact between government delegates and 
non-governmental circles represented by trade associat ions and trade un ion 
organisations. The main work of the cOlllmittees will be to study spcci fi c prob lems 
through in tern ation al co-operat ion. 

M ISCELLANEOUS ADVERTISEMENTS 

SCALE OF CHARGES 
Siruarions Wallled, 3d. a word ; mim'mwn 
7s, 6d. Sic uarions Vacant, 4d . a word,' mini
mum l Os . Box number I s. excra. Dchu 
miscellaneous advertisemenrs, 4d. a word; IDs. 
minimum. Advertisements must reach this 
office b y the 5th of the m onth of publication. 

"CONCRETE SERIES" 

BOOKSON CEMENT 
and CONCRETE 

For a comple te catal'Jgue givi ng prices in 
sterling and doll ars , se nd a pos[card to ;-

Concrete Publications Limited 
14 Dartmouth Street, London , S.W . I 

CHECK MOISTURE CONTENT ON SITE 
in less than 3 minutes with 

THE" SPEEDY" MOISTURE TESTER 
Full), portabl, . Over 23.000 in un . 129.10s. I.ompl,t, 

Wr ite for leaflet to : 

THOMAS ASHWORTH & CO. L TO. 
Dept. CE3, Iy •• mort A.enue, BURNLEY, LANCI. 

FOR SALE 
Two Excellent Cone Based All Welded Vessels 
Approximately 21ft. H i,h x 9ft . Diameter to 

6in. Out let . 

VERTICAL STANCHIONS WILL BE FITTED TO 
REQUIRED HEIGHT. IMMEDIATE DELIVERY 

MADEN" M.KEE, 317 Pre ••• t Rd., LIVERPOOL 13 
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FIRED DOLOMITE 
BRICKS 

BASIC FACTS ON A 
BASIC BRICK 

I'ull sca le trials in the hot zones 
of Portland Cement Kilns have 
proved the success of GR '341' 
D%lllire bricks. Equiva lent life to 

magnesia bas~d bricks has been established. 
Th~se bricks quickly develop and retain a 
protf..!crivL: clinker coating. Lower thermal con
duct ivity va lues give a reduction in shell 
tcmp~ratllres, and as a result the heat losses of 
linings Inad..: fr0l11 these new bricks are much 
10\\,(: rthal1 \\'irhmagncsirc. Greater 
therma l dficicncy, pro m o ted 
by l o\\'~r conductivity, makes 
G R '34 I' a mOre economical 
propnsition. 

GENERAL REFRACTORIES LTD. THE 
GENU AX GROUf 

GENEFAX HOUSE SHEFFIELD 10 
467 

TEL: SHEFFIELD 31113 
for l'lIeryfhlll(J 

ifl refractories. 
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For 

higher 

operator 

The Haver 

ROTARY 
Packer with or 

without 

compacting for 

cement, lime, 

slag , plaster, 

etc., etc. 
THE 

':--;('\ ' \'. \1 It\·: J.: , I!Wi"2 

Developed to meet 
arduous present day requirements. 

Offers 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: Wink fie ld Row 395 
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