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The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to supply a type of 

H
grindinEg medLi~ " thl·~tp' WdlE prOVBJde thse answl T tO a;;2~F~~~~~~~~;i~~: ' 

PREMIER WORKS 

. GLOUCESTER 
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FULLER-DRACCO GLASS 
CLOTH FILTERS FOR THE 
CEMENT INDUSTRY 

* For completely dust-free cement production both ki lns and clinker coolers should have Fuller-

Dracco G lass-Bag filters. 

* Fu ll er-Dracco Glass-Bag filters assure virtual ly 100"" dust collection from hot gases. 

* Glass bags withstand continuous temperatures of up to 550 F. 

* Reverse air and sonic cleaning prolong bag life. 

* Bag-houses can be designed for vacuum or pressure operation and for any capacity . 

* The largest suction type Glass Cloth Collector in the world is a Dracco insta ll ation handling 350,000 

c.f.m. dry process kiln gas . 

Glass cloth gas cleaning has proved th e most effec
tive means of trapping hot dust in cement plants and 
Fuller's extensive experience in designing and 
developing G lass-Bag Dust Collectors for many 
applications makes us best qualified to build your next 
coll ecting system . 
Fuller-Dracco G lass-Bag dust collectors operate at 
intake temperatures of up to 550°F without pre
cooling and we can offer a variety of bag cleaning 
techniques to suit your operating requirements . 
Bag-houses are tailor-made to suit individual 
app lications and cost require ments . The gl ass bag~ 

incorporate Fuller ' s modern fabricating techniqu es 
to ensure maximum service life . 

CONSTANTIN 
(ENGINEERS) LTD. 

RADNOR HO US E ' LO NDON ROAD · NORBURY 
LONDON · S.W.16 <D POLlard s 9571 

'Ih""'" 'f,WiAtftii 
105 rue lafayette Sancho el Sabia 28 

PARIS 10< .! 526 91.29 SAN SEBASTIAN (18442 

GAT)( 
LiceD ~ IH" , I FULU~& (:0. U.S.A . .... _--.;;;;.;..;;.(!5i1.ii1.; 

?NEU MATIC CONVEYO RS BLENDI NG SYSTEM S _________________________ OUST COLLECTORS COOLERS Cf1 NTI1Ol EOUIPMENT 
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MILLS FOR THE CEMENT INDUSTRY 

PA TENT 'H' TYPE 

MARTENSITIC NI-HARD 

SHELL LINERS FOR BALL, 

ROD AND TUBE MILLS. 

BRINELL HARDNESS UP TO 

650. STANDARD PATTERNS 
AVAILABLE. OTHER TYPES 

TO CUSTOMERS OWN 

DESIGNS TO SUIT EXISTING 

MILLS CAN ALSO BE 

SUPPLIED. 

Other Products include:-

1200 H.P. THREE CHAMBER 

GRINDING MILL RUNNING 

IN SELF-ALIGNING 

WATER COOLED OIL 

CASCADE LUBRICATED 

MAIN TRUNNION 

BEARINGS, PATENT 

FABRICATED STEEL ENDS 

AND SHELL LINED WITH 

MARTENSITIC NI-HARD 

LINERS. 

Rotary Kilns, Coolers and Dryers. -NEWE!!S
Apron, Table, and Scraper Feeders. () 

Slurry Pumps and Slurry Mixers. M I 5 T E R TON 

ERNEST NEWELL & COMPANY LIMITED 
MISTERTON VIA DONCASTER, ENGLAND 
Cables : Newells, Misterton, Notts, England Telephone : Misterton 224-225 

MEMBER OF THE HADFIELDS GROUP OF COMPANIES 
A 



CE}iENT AND LI ME MANUFACTURE 

FOR BALL AND 
TUBE MILLS 

IN HIGH 
CARBON 
OR CHROME 
STEEL 
from 

1" - 6" Diameter 

CENTRAL HAMMER WORKS, ACRES HILL LANE, POOLE ROAD, 
DARNALL, SHEFFIELD 9. rei : Sheffield 49663/4 Grams: 49663/4 

DESIGNED TO GRIND FASTER. 
LAST LONGER. NEVER BREAK. 
NEVER LOSE SHAPE. 
ALL HAND FORGED. 

ALSO FINE HAf\'D 
FORGED TOOLS FOR 
QUARRY AND MINE . 

The illustration shows a " LOMA " 
duplex, oil-fired FURNACE (no 
refractories) serving "LOESCHE " 
MILL engaged in grinding a mixture 
of limestone , anthracite and coke at 
the rate of 35 tons per hour with an 
average moisture of 4% and a maxi
mum of 7% . 32,000 cu . ft . of air per 
minute at a temperature of 175°F. 
after th~ Mill. Entrance temperature 
about 400°F. Fuel is Bunker Coil. 
MILL fed by " LOESCHE" ali · 
enclosed ROTARY FEEDER. 

Also Feeders, Disc Pelietisers, 

Pneumatic Conveyors. 

DELO (ENGINEERS) LTD. 
138 Borough High Street, 
LONDON, S.E.I. 
Tel : Hop 0085/6 

Telegrams: 
( INLAND) CLAYCOMP LONDON, S E 1 
(OVERSEAS) CLAYCOMP LONDON S E 1 
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CONTINENTAL ENGINEERING CO. LTD. 
London Road, Ascot, Berks .. Tel. No ; Winkfield Row 20 II 
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WE EXPORT 
KNOW-HOW 

CEMEN T AND LIME MANUFACTUR E JANU ARY 1967 

32 TONS OF HYDRATED LIME 
PER HOUR CLASSIFIED BY 

~TI~ OOTI~Wll\OOTI 
AIR SIPARAIORS 

fOR 
POlAND 
A REPEAT ORDER! 

For screenless 
trouble-free classification 
of hydrated lime, the Polish 
authorities ordered these 
six Sturtevant 14 ft 
Air Separators. 

This is the second order 
from Poland for Air Separators 
-the first being part of a 
complete Lime Hydrating 
Plant designed and 
manufactured by Sturtevant. 

For all lime hydrating equip
ment, get in touch with us. 

STURTEVANT ENGINEERING CO ... TD.llma 
ENGINEERED PROJECTS DIVISION 

Sturtevant House, Highgate Hill , London, N.19. ~~ 
Telephone: ARChway 0233 ~ 
DeSigners and Manufacturers of plant for Drying. Pneumatic Conveying. Gas Cleaning. Lime Hydrating. 
Vacuum Cleaning. Botching and Blending. Formulation of Insecticides and Materials Classi{lcation . 5EI12 



Refractory Heat Exchangers 
Increase Rotary Kiln Efficiency 

Harbison-Walker TREFOIL design provides important benefits 

Harbison-Walker's refractory TREFOIL constructions have increased product 
throughput up to 20% while saving rotary kiln operators up to 10% in fuel. 

Scores of installations in lime, cement, and other mineral processing kilns 
have provided Harbison-Walker the experience to recommend refractories for 
TREFOILS, where to place TREFOILS in rotary kilns, and preferable lengths. 

HARBISON-WALKER REFRACTORIES COMPANY ~ 
Consult H-W's technical department to learn how a TREFOIL may help you .• 

P/ttsbu,.gh, Pennsylvania 1S222 11 





POLYSIUS 

engineers 

advise you 

to choose 

The correct kiln 

POLYSIUS GMBH 
4723 Neu beck um, 
W est Germa ny . 
T.rcfon : (02525) 7r I 
T elcl;!ramme : Polysius Ncubcckum 
Tel ex : 0892 893 

L ong ki ln for wet and dr' y pr'ocess 

for every raw material 
LEPOL k iln with preheater for g ra nulated and sma ll- srze m a teri a l 

POL YSIUS L TO . 
L ondon R oad, 
A scot, B erks. 
T elephone: Winkfield Rev 1011 
Cables: Polysius Ascot 
Tele x: 8-4 102 

POLYSIUS S.A .R .L . 
13 R ue A uber, 
Pa r is I X e( F ran k re ich), Fr' " ne e 
Tel : Paris-Ri ch elie u 87 49 
Teh~:gr3m mes: Polysius P~ri s 
Telex : 2 1602 
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" CONCRETE SERIES" BOOKS 
Detailed particulars of the books in the" Concrete Series" will be sent on request. 

In the following list. the dates are the year of publication of the edition In print. 

Prices in Canada and U.S.A. are given in dollars In brackeu. 

BOOKS FOR THE CEMENT INDUSTRY 

Cement Chemilts' and Works Mana,cra' Hand
book. WATSON and CJwlooex. 1965. 234 pp. 30,.; 
by post 31,. 9d. ($7'50.) 

How to Make Good Concrete. WALSH. 1955. 108 
pp. 8,.; by post 8,. IOd. ($1 '90.) 

Concrete Flnlahe. and Decoration. CHtLDB. 1963. 144 
pp. 18,.; by post 19,. ( $4'50.) 

OTHER BOOKS ON CONCRETE AND ALLIED SUBJECTS 
Concrete Construction Made Eay. TURNER and 

LADMAN. 1958. 115 pp. 6,.; by post 6s . 9d. ( $1 '50.) 
Concrete Construction. REYNOLDS. New edition in 

preparation. 
Concrete Formwork Desllner'. Handbook. GILL. 

1960. 160 pp. 15,.; by post 16,. ( $3 '50.) 
B .. le Reinforced Concrete Deliln. RllVNOLDS. 

t:.:l~· s~o~~~;nf.~,: b~0~~~~ ·2~;.\Pi.' (W&~)lume 
Enlineerlnll Mathematica(Modern Development.). 

DOUGLAS with TURNER. 1964. 224pp. 63,.; by post 
66,. ($15'75.) 

Theory and Practice oC Structural De.llln Applied 
to RelnCorced Concrete. ERtxSBN. 1953. 402 
pp. 25,. ; by post 26,. 6d. ($5·50.) 

E"planatory Handbook on the B .S. Code oC 
Practice for Reinforced Concrete. SCOTT, 
GLANVtLLB and THOMAS. 1965. 20,. ; by post 21s. 6d. 
($5.00.) 

Member. Subjected to Bladal Bendlnll and Thrust. 
PANNBLL, 1966.52 pp. 24,.; by post 25,. ($6'00.) 

Reinforced Concrete DeellPler'. Handbook. 
RBYNOLDS. 1965. 358 pp. 20,.; by post 21s. 9d. 
($5'00.) 

Example. of the De.Ian of Reinforced Concrete 
Bulldlnp. REYNOLDS. 1959. 266 pp. 12,. 6d.; by 
post 13,. 10d. ($3'00.) 

Reinforced Concrete Member. lubJected to Bend .. 
Inll and Direct Force. BBNNBTT. New edition in 
preparation. 

Formwork for Concrete Structure.. WYNN and 
MANNING. 1965. 388 pp. 50,.; by post 53,. ($12'50.) 

Prestre •• ed Concrete. MAGNBL. 1954. 354 ~. 

~g~~:Ytheti.!:~ri~ ~diw:efr~~ ~~~a:~ift 
Book Company, Inc., New York 36. 

Guide to the B.S. Code oC Practice Cor Pre._ned 
Concrete. WALLBY and BATB. 1961. 104 Pi>. 
15,.; by post 16s. ($3.75.) 

De.isD and Conltruction of Reinforced Concrete 
Brld ..... LBGAT, DUNN and FAIRHURST. New edition 
in preparation. 

Reinforced Concrete Reservoirs and Tanka. 
GRAY and MANNING. 1960. New edition in preparation. 

Concrete Water Towers, Bunkers, SUos and otber 
Elevated Structurea. GRAY and MANNtNG. 1964. 
312 pp. 36,.; by post 38,. ($9'00.) 

Reinforced Concrete Chimney •• TAYLOR and 
TURNER. 1960. 80 pp. 121.; by post 13,. 
('2-80.) 

IAtroduction to Concrete Work. CHtLDS. 1961. 
120 pp. 4,.; by post 4,. 9d. ($1'00.) 

Illementary Guide to RelnCorced Concrete. 
LAltBMAN. 1950. 95 pp. 6,.; by post 6,. 9d. 
(fl·50.) 

Introduction to Prestrnled Concrete. ABBLES. 
Vol. 1: 1964. 379 pp. 60,. ; by post 62 .. (U5 ·00. ) 
Vol. 2 : 1966. 347 pp. 72, .; by post 74,. ($15.00. ) 

Preltre .. ed Concrete Deallrner'. Handbook. 
ABBLBS and TURNBR. 1962. 294 pp. 28,.; by post 
29, . 6d. ( $7 '00.) 

Ultimate Load Theory Applied to the Desilln oC 
Reinforced and Prestre.sed Concrete Frames. 
BAKIIR. 1956. 96 pp. 18,.; by POll 19s . ( $4'00.) 

Continuous Beam Structures. SHEPLEY. 1962. 
128 pp. 12;.; by pOst 13,. ( $3·00. ) 

Statically-Indeterminate Structures. GAR T NBR . 
1957. 128 pp. 18,.; by post 19s . ( $4 '00.) 

Analy.l. oC Structure.. SMOLIRA. 1955. 176 pp. 
18,. ; by post 19,. ( $4'00.) 

Nomoarama for the AnalYlla of Frame •. R Y G 0 L. 
1957. 58 pp. text and 26 nomograms. 18s.,· by post 
19,. ( $4'00.) 

Charts for Helical Stair, . CUSENS and 
SANTATHADAPORN. 36 pp. 10, .; by p ost 11, . ($2'50.) 

~~~ 1~~I~~ ~s,:,r~~e(t2 .~~)IRHURST. 1954. 64 

Influence Line. for Thrult and Bendlne Moment. 
In the Fixed Arch. ERIKSBN. 1955. 27 pp. 
4,.; by post 4,. 8d. ($1 '00.) 

DeliPl of Non-Planar Roof.. TSRRINGTON and 
TURNBR. 1964. 108 pp. 15,.; by post 16,. ($3'75 .) 

Arch Rib. Cor Reinforced Concrete Roof • • 
TBRRINGTON. 1956. 28 pp. 4, .; by post 4,. 8d. 
( $1 '00.) 

Deailrn oC Pyramid RooC • • TBRRINGTON. 1956. 
20 pp. 4,.; by post 4,. 8d. ( $1 '00.) 

De.Jen of Prismatic Structure • • ASHDOWN. 1958. 
87 pp. 9,.; by POll 10,. ($2'10.) 

D.u.n and Con.tructlon oC Foundatlon •• 
MANNING. 1961. 231 pp. 241.; by post 25,. 3d. 
($6'00.) 

Raft Foundatlon.: The SoU-Line Method. BAJ<BR. 
1965. 148 pp. 15,.; by post 16,. ($3 '75. ) 

Deep Foundation. and Sheet-plllnil. LaB. 1961. 
260 pp. 20,.; by post 21s. 3d. ( $5 '00.) 

RelnCorced Concrete Plllnil and Plied Structure • • 
WBNTWORTH-SHBILDS, GRAY and EVANS. New 
edition in preparation. 

Foundation Failure.. SZBCHY. 1961. 140 pp. 20,.; 
by post 21s. ($5 '00.) 

Concrete Producu and C .. t Stone. CHI L DB . 
1961. 320 pp. 18,. ; by post 19,. 9d. ($4·50.) 

Mowell: for Cut Stone and Concrete Products. 
BURRBN and GRBGORY. Designs for garden ware. 
1957. 96 pp. 6,.; by post 6,. 9d. ($1 '50. ) 

EatimatJn. and Coatlnl' Precut Concrete 
Producta and C .. t Stone. FIBLDBR. 1963. 138 
pp. 16,.; by post 17,. ($4'00.) 

Concrete Farm Structurea. PaNNtNGTON. 1954. 
156 pp. 121.; by post 13,. ( $2'80.) 

CONCRETE PUBLICATIONS LTD., 60 BUCKINGHAM GATE, LONDON, S.W.I 
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the cement industry 
relies on 

FIVES LILLE-CAIL 
7 RUE MONTALIVET PARIS 8' - ANJ. 22.01, 32.40 

SAG - Pan. . 258' . 

rAGE xi 

M atosinhos Cement F acto r y 
(Brazil) 
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Confidence of the Customer - Characteristic of Success 

11. KLOCKNER-HUMBOLDT-DEUTZ AG· KOLN 
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HUMBOLDI 

Thanks to its advantages 
the HUMBOLDT preheater 

stands for the prototype equipment which deter
mines a new trend in developing the new eco
nomic dry procedure for the production of 
cement. 
Every 4th order for a HUMBOLDT preheater 
plant is placed as a subsequence of favourable 
experience made with the same equipment in 
the past. We project and build complete cement 
works operating by the dry procedure, wet 
procedure and with HUMBOLDT electrostatic 
precipitators reaching maximum capacities in 
accordance with the requirements of modern 
practice. 

PAGE xiii 

K597H 

Ask fo r our engineers' expert advice and for booklets at the HUMBOLDT Works Phone 8231 Telex 08873501 
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Designers of complete 
Cement Works and 
manufacturers of 
mach£nery for the 
cement industry 

F L SMIDTH & co LTD . PO, Box No 137. 17. Lansdowne Road. Croydon CR9 2JT, 

Te l MUN,c ,pal 5555 Telex No 26402 1. Telegrams & Cables FOLASM IDTH C ROY DON 
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The Manufacture of High-alumina Cement 
TH E method of making high-alumina cement at the works of the Lafarge Aluminous 
Cement Co., Ltd ., on the Thames Estuary at West Thurrock, Essex, is descri bed in 
the following, and a flow diagram of the manufacturing process is given in Figs . I 

and 2 on pages 2 and 3. 

Raw Materials 
The principal raw mat erials, bauxite and limestone, are delivered to this 

riverside works by boat. The limestone is obtained from this country, but the 
bauxite is imported mainly from France and Greece. The crude bauxite is 
delivered as a mixture of large pieces and fin e mat erial, and is crushed and screened 
to produce fin es and lumps of the required size. The lumps, which range in size 
from I in. to 5 in ., are suitable for the direct charging of the furn aces. The fin es, 
t in. to du st , are mixed with small quantities of high-alumina cement and water 
and formed into briquettes, and as such can be fed into the furnaces. The 
limestone is deli vered in lumps ranging in size from I in. to 4 in. , which is suitable 
for direct charging of the furnaces without further treatment 

Coal for firing the furnaces is delivered, also by boat, in the form of dry clean 
.. smalls " and is pulverised in a central grinding plant before being fed pneu
matically to the furnaces. 

The bauxit e, limestone and coal are stored in a large storage building which is 
served by two high-speed 12-ton electric overhead travelling grab-cranes. Each 
crane is capable of handling mat erial at a rate of over 200 tons per hour The store 
can contain about 12,000 tons of bauxite, 2,500 tons of limestone, and an equa l 
amount of briquett es, together with about 8,000 tons of clinker. 

Making the Clinker 
By means of the cranes in the store, the limestone and the bauxite in lumps 

and briquettes are fed into the appropriate hoppers of an automatic weighing 
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FI~. t.- Manufacture Up to Staae of Clinker Storaae. (Continued on Fla. 1.) 

plant. After screening and weighing each material accurately to the requirements 
of the furnace charge, the materials are discharged into the skip of an automatic 
telpher serving the furnaces. Each charge has a total weight of about 2 tons 
and each furnace is charged about fifty times in twenty-four hours; continuous 
working is carried on. 

There are several furnaces. Each furnace is L-shaped and is a combination of 
cupola and open-hearth furnace. The cupola, or vertical part, is filled with the 
mixed raw materials which are calcined therein, and are then gradually melted by 
the hot gases from the open-earth, or reverberatory, horizontal part of the furnace . 
To assist the passage of the combustion gases through the vertical part , an exhaust 
fan is fitted to produce a continuous suction in the flue of each furnace. The 
exhaust gases are cleaned of fine dust by being passed through cyclones, the 
dust then reclaimed being fed back into the furnace via the burner pipe. Screen
ings from the furnace charges are conveyed by a pneumatic pipeline to the briquet
ting plant. 

The molten cement pours out of the furnace through a spout (Fig. 3) and falls 
into a series of heavy steel pans fitted on a continuously-moving chain conveyor. 
The "melt" solidifies in the pans, and the resulting cake of hot clinker is 
carried along the conveyor and, near the end of the travel of the latter, it is broken 
into small pieces (about an inch or so in the size) by a clinker crusher. This device, 
the action of which is synchronised with the moving pans, allows a heavy roller 
with serrated edges to fall onto each cake of clinker. The resulting broken clinker is 
discharged into a bucket-conveyor, and commences a long and fairly slow journey, 
during the course of which it cools considerably before being discharged into a pit. 
The clinker is taken from the pit by the grab on one of the overhead travelling 
cranes in the storage building, and is deposited in the appropriate compartment 
of the store. Subsequently, clinkers are blended, according to their chemical and 
physical properties, to produce a uniform product ready for grinding. 

Grinding 
The two mills installed for grinding the high-alumina cement clinker are similar 

to those used for Portland cement clinker. Each is a large combination tube-mill , 
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STORAGE. PACKING 
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Fi~. 2.-Sta~es subsequent to Preparation of Clinker. (Continued 
from Fi~. I.) 

PAGE 3 

lined throughout with hard-wearing iron plates, and divided into four compart
ments by manganese-steel diaphragms. Each compartment is charged with steel 
balls which, by their tumbling action as the mill rotates, grinds the clinker to a 
fine powder. Owing to extreme hardness of high-alumina cement clinker, the wear 
and tear and consumption of grinding media are very much greater than with 
Portland cement. 

Packin~ and Testin~ 
From the cement mills, the cement is fed pneumatically to storage silos, 

immediat ely below which three automatic bagging machines are installed. Each 
machine is a four-spout machine, and requires only one operator. The filled paper 
bags are stacked or are passed automatically along belt-conveyors (Fig. 4) to the 

Fi~. 3 .- Molten Cement dischar~in~ from Furnace. 
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FI~. 4. 

vehicles waiting to be loaded . Facilities are also inst alled for packing the cement 
in air-tight metal drums (Fig. 5) for export , or the cement can be despatched in 
bulk . Despat ch of cement from this works can be effected by road, rail or sea. 

Rigorous laboratory control, both chemical and physical, is exercised at all 
stages of manufacture to ensure that the finished product complies with the 

Fill . 5 . 
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Fig.6. 

requirement s uf the standard specification, that is, B.S. No. 915. The illustration 
in Fig. 6 shows the section of a laboratory where the raw materials are tested. 
A technical service is provided and research is also carried out in the laboratories 
established at the West Thurrock works. 

Properties of High-alumina Cement 
The primary characteristic of higl-.-alumina cement , namely , ultra-rapid hard

ening and consequently very high early strength, is exemplified by the following . 

The roadway at the West Thurrock works illustrat ed in Fig. 7 is of high-alumina 
cement concrete and the concrete had been laid only eight hours before the 
13-ton lorry shown in the illustration travelled over the road. An hour previously, 
a lorry weighing 21 tons had passed over the road . It is reported that neither of 
these heavy loads injured the new concrete. 

Ultra-rapid hardening is only one of thl' qualities which make British-made 
high-alumina cement a versatile product. Others include the ability to harden 
satisfactorily at low atmospheric t emperatures, resist ance to an ,'ttt ack by a wiele 
range of materials which a ttack ordinary cements anel , in combination with suit ahk 
refractoIY agg regates, the ability to withstand temperatures up to 1,350 dc-g. C. 

Fig . 7 . 

c 
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The principal brand of highcalumina cement produced by the Lafarge 
:\luminous Cement Co., Ltd ., at the works at West Thurrock, is" Ciment Fondu, " 
the trade name of which signifies the process of complete fusion of the raw materials. 
The illustrat ion above is of a large sign construct ed of high-alumina cement which 
is erect ed at the entrance to the works. This sign , which weighs 25 tons, was 
designed by Messrs. L. G. Mouchel & Partners, and is 3 0 ft. long and 20 ft. high . 

Building Materials Conference 

AN I NTE R NATION AL Conference on Building Materials is being organised hy 
the Polish Government to be held in Warsaw from June 6 to 8, 1967. All 
enquiries concerning the Conference should be addressed to the Organisational 
Committee, International Conference on Building Materials. Warsaw 63, Zurawia 

3/5 
The proceedings, which will be conduct ed in Polish , English, French, German 

and Russian, will deal with most types of building materials. One session will 
be concerned entirely with binding materials, and will be under the chairman
ship of the Director of either the Institute of the Building Materials Industry, 
the United Cement F actories, the United Lime & Gypsum Industry, or the 
Design Office of the Cement and Litne Industry (of Poland) , The subj ects 
dealt with will include processes of comminution and homogenisation , firin g 
processes, automation and use ot comput ers, new products and their hydration , 
and economic problems associated with the production and use of binding 
mat erials. 
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Some Reactions of Tricalcium-aluminate
"hexahydrate at Medium Temperatures 

By J. H. P. VA N AAHDT and S. VISSEH* 

IT IS known that expansion of a Portland cement in sulphate media is dependent, 
among other things, on its tricalcium-aluminate content, but the expansion is 
usually not directly proportional to the CaA t content and, furthermore, if Portland 
cement containing CaA is heated in saturated steam under pressure, the material 
becomes practically immune to attack by sulphate. The reason for this is not 
entirely clea r although it has been said that CaA, when autoclaved, is hydrated 
to ' stable' CaA H6 which, with the reaction in the autoclave of free Ca(OH)2 
with silica, if present in the aggregate for example, renders a vulnerable Portland 
cement product stable to attack by sulphate. It has been shown I that, even if no 
free silica is present , for example when a calcareous aggregate is used, autoclaving 
still renders the Portland cement product resistant to attack by sulphate. This 
appears to indicate that the reaction between free Ca (OH)2 and silica is not essen
tial for rendering a Portland cement product resistant to attack by sulphate. 
Therefore it appears that either the conversion of CaA to CaAH6 or some other 
reaction , or reactions, is responsible for the better sulphate resistance of auto
claved products. In an attempt to investigate tll(' significance of CaAH6 as regards 
sulphate expansion this compound was prepared and it was examined at 5 deg. C. 
and at 25 deg. C. in the presence of a suspension of Ca(OH)2 in water. 

Experiments 

C3A was prepared by repeated burning and crushing of a mixture of pure 
CaCOa and AI20 a and at 1370 deg. C. C3AH6 was prepared by autoclaving CaA at 
150 lb. per sq. in. for two hours. 

Precautions were taken to exclude CO2, After seven days, some solid was 
filtered o ff and X-ray diagrams (Figs. I and 2) were prepared while the reaction 
mixture was kept at the required temperature and in a humid nitrogen atmo
sphere. All X-ray diffraction work was carried out with copper-Kot radiation. 

Reaction Mixtures 

The reaction mixtures described on page 10 were prepared. 

·The authors arc associated with the National Building Research Institute, South 
African Council for Scientific and Industrial Research, Pretoria. 

tThe symbols used are: C = CaO, A = A120 3, I-I = 1-120 . 

I.- VAN AARDT, J. 1-1. P ... Deterioration of cement products in aggressive media ." 
Chemistry of Cement (Proceedings of the Fourth International Symposium, \"01. II ). 
National Bureau of Standards, Monograph 43. Washington 25, D.C., U.S. Govern
ment Printing Office, 1962, pp. 83.';-53. 
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(a) 
C3AH 6(I ·89g) + HP(sog) 

to which was added 
Ca(OH)z(o'37g) 
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I.-CaAH6 in water. 

i. C3AH6 (I·8gg.) plus water (50g.) at 5 deg. C. and 25 deg. C. 
ii. Ca(OH)2 (0·37g.) was added to (i) at 25 deg. C. after 7 days. 

JAl\UARY 1967 

iii. C3AH6 (I·8gg.) plus water (0·37g.) paste at 5 deg. C. and 25 deg. C. 

2.-C3AH,+Ca(OH)2 in water. 
i. C3AH, (I ·8gg.) plus Ca(OH)2 (0·37g.) plus water (50g.) at 5 deg. C. and 

25 deg. C. 
ii. CaAH, (I ·8gg.) plus Ca(OH)2 (0·37g.) plus water (I·3g.) paste at 5 deg. C. 

and 25 deg. C. 

3.-CaA in water. 
C3A (I·35g.) plus water (sog.) at 5 deg. C. 

4·-C3A plus Ca(OH)2 in water . 
C3A (I·3Sg·) plus Ca(OH)2 (0·37g.) plus water (50g.) at 5 deg. C. and 25 

deg. C. 
Discussion 

This work seems to verify the fact that C3AH, is incongruently soluble in water. 
When the hydrate is added to water at 25 deg. C., additional X-ray lines at d
spacings other than those for C3AH, occur; see (a) in Fig. I. However, when 
Ca(OH)2 is added to the suspension of C3AH, in water, the d-spacings at 7'6A 
3·8A disappear and an X-ray pattern similar to (a) in Fig. 2 obtained. The 
indications are that the d-spacings at 7·6A and 3·8A are not due to a carbonate 
compound. Furthermore, as special precautions were taken to exclude CO2, 
it is unlikely that the lines at d= 8'2A and 4'IA are for a carbonate compound. 
As seen from Fig. 2a, the reaction between C3AH6 and Ca(OH)2 at 25 deg. C. is 
incomplete, as strong lines for C3AH, and Ca(OHh are still present; however, at 
5 deg. C. the reaction seems to be complete for C3A plus Ca(OH)2 also, as for both 
these reactions a pattern as in Fig . 2b was obtained. The Io·6A compound obtained 
with C3AHs + Ca(OH)2 at 5 deg. C. Fig. 2b and with C3A + Ca(OH)2 at 5 deg. C. 
(Fig. 2b) and at 25 deg. C. (Fig. 2C) has d-spacings similar to C4AH 19 described 
by Jones and Roberts2. 

The Io ·6A compound is unstable above 30 deg. C. At this temperature, the 
suspension showed d-spacings for C3AH6, Ca(OH)2 and the 8'2A compound . The 
8'2A compound is unstable at higher temperatures, for example a t 140 deg. C., 
the X-ray diagram showing only d-spacings for C3AHs and Ca(OH)2' Cooling 
and standing the suspension at room temperature (25 deg. C.) causes the 8'2A, 
4'IA lines to reappear. Furthermore if the material is again cooled to 5 deg. C. , 
an X-ray pattern similar to (h) in Fig. 2 is obtained. 

For pastes of C3AHs in water, no lines at d = 7·6A, 3'8A were observed ; 
only the lines for C3AHs and extra d-spacings at d = 8'2A, 4' IA are present a t 
5 deg. C. and 25 deg. C. It is noteworthy that when C3AH6 or C3A was added to 

2.-J ONES, F. E. a nd ROBERTS, M. H . " The system CaO-AI20 3-H 20 a t 25 deg. C. 
Research Series I, Building Research Station, Garston, 1962. 

Concluded on page 11 . 
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CAPACITY INCREASE 
of the double-shaft hammer crusher "TITAN" 

by the new Circular Housing Impeller 

lIn 
BRAUNSCHWEIG I Germany 

Agency for Great Britain 

INDUSTRIAL EQUIPMENT CO. 
IN. I.) Ltd. 

58, Howard St. Belfast 
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- study the economics 
Capital cost 

Equipment costs can show a reduction of up to 20%. 
Installation costs can show a reduction of up to 50%. 

Operating costs 
LABOUR Only one operator is needed to supervise a 
plant with as many as six mills. 
MAINTENANCE Virtually limited to lubrication and 
planned replacement of liners. 
POWER Reductions in power consumption. 

All these savings are inherent in the design and operation of the Aerofall mill 
system. This comprises a complete crushing, grinding and classifying plant which 
accepts run-of-mine or primary crusher product as feed, and in a single operation 
reduces it to a ground product ready for the process plant. 

Associated Portland Cement Manufacturers Limited now use Aerofall mills at three works in the u.K. for the 
manufacture of cement raw meal-details are listed below. 

ORE Hard limestone plus shale 

MOISTURE 
CONTENT 

Average 5% 

MILL One 23 ft . dia. Aerolall mill at 
each 01 three works 

LOCATION Cauldon, Staffordshire, England. 
Dunbar, East Lothian, Scotland. 
Weardale, Co, Durham, England. 

FEED Minus 9 in . 

POTENTIAL 
CAPACITY 

GRIND 

MEDIA 
STEEL WEAR 

POWER 
(Total primary 
grinding 
including 
auxiliaries) 

I n excess 01 4,000 tons per day 
per mill 

35% minus 170 mesh 

O.17lb/ton 

16.0 kWh per ton 

Write for brochure entitled 'Aero fa ll Mills ' describing the range and applications of this versatile system. 

ASHMORES 
PROCESS EQUIPMENT DIVISION 

Ashmore, Benson, Pease & Company Limited, 
South Works, Stockton -on-Tees, England. 
Telephone: Stockton 65171 Telex : 58570 

MEMBER OF THE DAVY-ASHMORE GROUP __________________________________ oAI3J'eet 
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water at 5 deg. C., there were d-spacings at 10'7A (see (b) and (c) in Fig. I. It 
is not unlikely that this is a hydrous calcium aluminate with a lower Ca(OH)2 
content, that is C2AHs. 

Conclusion 
C3AH6 is unstable at low temperatures and, in the presence of Ca(OH)2 at 

5 deg. C, a metastable compound, presumably C4AH19, is formed. 

Effect of Carbon Dioxide on Portland Cement Paste 

A PAPER entitled .. Effect of carbon dioxide on silicate structures in Portland 
cement paste" was presented by C. W. Lentz at the thirty-sixth International 
Congress on Industrial Chemistry which was held in Brussels in September 1966. 
The following is a summary of the paper. 

A novel method of silicate analysis, which was developed only three years 
ago, was recently used to explain certain changes of chemical structure that occur 
when Portland cement is mixed with water. This method of analysis has now been 
applied to a study of the changes of chemical structure which are induced by 
exposure of a cement-water mixture to the atmosphere. Normal atmosphere 
contains small amounts of carbon dioxide. It was learned that atmospheric 
carbon dioxide hastens certain changes of chemical structure and promotes a 
greater change than the action of water only. This effect of carbon dioxide is 
described as a CO2-induced polymerisation. 

Aluminium in Cement. 

A PAPER recently issued is entitled .. Estimation of Aluminium in Cements: 
Edta Method ". (By S. R. Nowden. Building Research Miscellaneous Papers 
NO.7; issued by Building Research Station, Ministry of Technology. No charge 
for single copies.) The summary of the paper is as follows. 

A preferred method for the accurate determination of aluminium in calcareous 
cements is described. Silica (plus insoluble residue) is removed by the ammonium 
chloride method, and aliquots of the filtrate are taken. Ammonia (but not 
bromine) is added and the resulting precipitate centrifuged out; the liquid , con
taining nearly all the calcium and manganese, is poured away. The residue 
is re-dissolved and transferred to a separating funnel, where treatment with 
cupferron and chloroform removes iron, titanium, etc. To the aqueous layer a 
known volume of standard EDT A solution is added, and the excess is titrated 
back in 50 per cent. alcoholic solution with standard zinc solution, using dithizone 
as indicator. 
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An American Pelletiser 
THE equipment shown in the accompanying illustration comprises a rotating 
cylindrical pan mounted on an inclined axis. The pan, which has a patent ed 
multi-stepped wall can be used not only to pelletise material, but to ball or mix 
various fine raw materials. The slope of the pan and rotational speed are con
trolled for any specific application and to suit the agglomeration characteristics 
of the material. Balling is performed by feeding moistened fines into the rotating 
pan and allowing the material to tumble and cascade, which action causes the 
particles to adhere to each other and grow much like a snowball. At times, ad
mixtures, such as bentonite, clay, lime or comparable materials are blended with the 
fines to aid balling and to increase the strength of the wet or dry pellets so formed . 
Other admixtures may be added to strengthen sintered pellets. The process of 
mixing is similar to balling, eXc<.pt that certain conditions are controlled to form 
nodules of various sizes rather than pellets of uniform size. In either case, all 
tumbling action t akes place on a surface lined with the material being processed 
rather than on the bare metal, thus minimising wear. 

The pelletiser is obtainable with pans ranging from 3 ft . 3 111. .to IS ft . in 
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Refractory installation 
s. G. BLAIR & COMPANY, LIMITED 

Lesley House, Broadway, Bexleyheath, Kent. Bexleyheath 5696/7691 
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Consett 
PJ @ lffjJ @ @)IM Bricks 
THE Hot Zone Lining 

for ROTARY CEMENT KILNS 
Specially developed for Portland Cement Kilns by Consett Iron Co. Ltd. 
ROTACON possesses all the important characteristics 
necessary in a basic liner brick. 
ROTACON bricks build up a sound coating rapidly and withstand kiln 
shut-downs without spoiling. They are not subject to chemical attack 
at high operating temperatures and will not disintegrate from thermal 
contraction. The ideal basic lining f or the production of Portland Cement . 

ROTACON BRICKS SAVE MONEY 

BY INCREASED KILN AVAILABILITY 

.I A1\T.I R I" 19G7 

CONSETT IRON CO. L TO. 
CONSETT COUNTY DURHAM 
Telephone: Conselt 3411 Telex: 53 172 

•••••••••••••••••••••••••••••• 
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diameter. The pan is mounted directly on the output shaft of the reduction 
gear and is equipped with heavy-duty bearings to resist the effects of the over
hang and thrust loads. The totally-enclosed driving unit is fixed under and to the 
rear of the pan where it is substantially free from wear caused by dust and, since 
it is well above the level of the floor, it is likewise protected from spillage and sprays. 
A variable-speed motor is provided as standard, but a constant-speed motor can be 
fitted, since the latter type is preferred for mixing, the rotational speeds being 
altered as necessary by changes of belt and sheaves. 

The multi-stepped wall of the pan is claimed to play an essential part in the 
formation of basic pellets, in the separation of basic pellets from larger pellets, 
and in pellet growth, and to produce stronger and more uniform green pellets. 
In addition, the stepped wall increases the effective balling surface of the pan. 

Rotating side and bottom scrapers loosen and scrape excess material from the 
balling surface. The scraping action keeps the material on the balling surface at a 
uniform thickness and roughness for better pellet ising, and the rotating scrapers 
reduce substantially the vibration ir.herent in stationary scrapers and minimises 
the build-up of unagglomerated material which tends to form on the blades of 
stationary scrapers. The patented rotating side scraper, which is driven by a 
constant-speed gear motor, has blades spaced symmetrically and these scrape 
the steps in the wall of the pan. These blades are provided with tungsten-carbide 
cutting edges, and are clamped to the support in such a manner that the clearance 
between the cutting edge and the pan can be varied thus allowing worn blades 
to be reset easily to obtain the proper thickness of lining. The cutting edges of the 
ro tating bottom scraper are also equipped with wear-resistant material , normally 
tungsten carbide, and in this case also, there are provisions for varying the 
clearance between the cutting edge and the pan. 

The pelletiser is used not only in the production of Portland cement, but also 
in the production of other building materials such as lime and lightweight aggre
gate. Specifically, it also can be used in other branches of the ferrous and non
ferrous metallurgical, mineral and chemical industries, since it is suitable for balling 
and blending raw materials prior to drying, calcining, indurating or sintering. 
The physical characteristics of the materials to be balled may range from dry 
powdery substances to moist pasty sludges, and particle sizes may vary from fines 
of about i in. down to ultra-fine materials all predominantly of I micron in size. The 
bulk density may vary from 50 lb. per cu. ft . to about 200 lb . per cu. ft . The phys
ical characteristics of the raw material that should be considered when pelletising 
include fin eness, wetability, particle shape and particle-size distribution. Since all 
materials possess unique balling characteristics, those for which reliable data 
are not available should be studied first in a laboratory before proceeding with a 
commercial installation. The most favourable conditions of operation should also 
be considered, for example, the location of the feed may be critical for some 
materials. 

The manufacturer of this equipment is McDowell Wellman Engineering of 
Cleveland, Ohio, U.S.A. 

.. - ~ .. . -~ 
~ 
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Research on Cement in Britain 
THE report entitled" Building Research 1965*." which was issued recently by tlw 
Building Research Station of the Ministry of Technology. contains the following 
regarding research on cement. Much of the work is in continuation of investiga
t ions reported in previous years. as recorded in past numbers of this journa I. 

High-temperature Studies 
A reinvestigation of the system CaO-AI20 3. one of the earliest to be studif'd. 

has been completed and several puzzling features have now been resolved. It 
has shown that the compound 12CaO.7A1203 contains a small amount of water 
in its crystal lattice at high temperatures and probably at its melting point. 
Infra-red spectroscopic examination proved that this water is present as iClIlic 
OH- groups. Phase relations and melting behaviour of the compounds 3CaO.AIP3 
and CaO.AI20 3 within this system have been elucidated. The former compound is a 
major factor in the setting of Portland cement and the latter is the principal 
compound in high-alumina cement. 

With the financial support of Uganda Cement Industries Ltd .• further studies 
have been made on the influence of minor constituents on the reactivity of tri
calcium silicate with water. Preparations of individual polymorphic forms of 
3CaO.si02 stabilized with Mg-ions. or Mg-ions and fluorine. and carefully scru
tinized for structural purity were tested for compressive strength . The results 
showed that structural changes do not have a strong influence on the strength of 
3CaO.Si02. although the retention of the high-temperature trigonal form might 
lead to low strength and be an exception in this respect. Further evidence was 
obtained that fluorine has a specific effect on the strength of 3CaO.Si02' 

In the studies of phase equilibria relevant to the chemistry of blastfurnace 
slag. a new compound of molar composition (2CaO.Si02)5'6 (3CaO.MgO.2Si02)4'4 
or (Ca01'7) (MgOh3 Si02 had been reported earlier. The phase diagram of the 
system 2CaO.Si02-3CaO.MgO.2Si02 in which this compound occurs has now been 
established by means of high-temperature microscopy and X-ray analysis. Di
calcium silicate is the primary phase throughout the system. 

The new calcium magnesiosilicate decomposes into 0(-2CaO.Si02 and mer
winite. 3CaO.Mg.2Si02' at 1460°C. Magnesium ions enter into solid solution 
in the structures of the y and 0( polymorphs of 2CaO.Si02 and alter polymorphic 
inversion temperatures. Conditions of formation of the compounds in this system 
and their phase r(' lations affect the stability of slag aggregates and the soundn('ss 
of slag cements. 

Studies of Portland Cement 
The Warren Spring Laboratory has developed a process for the production 

of potassium nitrate from adularia shale deposits in Scotland. Profitable exploita
tion is dependent on the production of Portland cement as a by-product. from 
the residue left after potassium is removed from the shale. The Station was asked 

*Published in London by Her Majesty's Stationery Office. 1966. Price 14s. 6~1. 
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we sell the best 
dust valves you can buy! 
As a major manufacturer of world renowned dust collection equipment, we know 
you can't get high performance from a dust collector without getting high per
formance from the dust valves connected to the hoppers so we produce our own 
high performance dust valves_nd use them ourselves-and sell them to others. 
If you need the best dust valves you can buy to get the highest efficiency out of 
your dust collection system, settle for OURS. 

OURS-The type R- I motorized tippin, valve 
wi t h features not available with cravity-operated tippinc 
valves : positive time cycle motori:z:ed operation : gravity 
free-flow flushing features ; grav ity return assur inl positive 
valve seat ing without pressure closure that luarantees 
non-jamminl . It operates in positive pressure installations 
up to Sin . W .G. (with special valves available rated (or 
30in . W .G .), and negative pressure installat ions up to 
-40in . W .G . And like all the dust valves we sell , the R-I 
continues to operate effic iently at temperatures up to 750°F. 

OURS-The ar&vity operated tippin, valve
ideal for sealing dust collector hoppers operatinl unde r 
ne,ative pressure (0-6 ins W.G .) when handlin, dry 
free~flowin& mate r ial. The ai r lock principle of this valve 
is achieved by the use of two flap closures that ope rate 
alternately, permittinl the collected dust to pass out of 
the hopper without pressure loss . The r UI,ed cast iron 
construction and the unique hinled desi,n o( the valve 
plate assures a perlect seal . 

OURS-The float ina ••• 1 dUlt val v., for opera
tion when handlin, abrasive materials , particularly at 
hi,h temperature. The" revolvin, door" principle is a 
familiar one for dust valves and dust feed re,ulators . But 
it took We.tern Precipitation to transform a "familiar" 
item into a " special " one, by usin, a carefully machined 
cast iron " Floatin, Seal " of control led hardness . A perlect 
metal~to~metal seal is continuously maintained, for , as the 
cast iron seal slowly wears, its weicht keeps it in intimate 
contact with the rotor . 

We sell the best dust nlves you cln buy. Not the cheapest 
• • • but the best value (or money and exactly the richt 
unit (or your application , in six, e i,ht and ten inch sizes . 
That's a bil cla im and one we are prepared to back all the 
way. Ask us to prove it, but first . may we send you a 
copy o( our technical bulletin on Valves l 

Ask your Secretary to write (or a copy. 

~ WESTERN PRECIPITATION 
~ division of Joy Trading Corporation. 

7 HARLEY STREET, LONDON, W.1. Telephone: Langham 7711 

Manufacturers of electrical precipitators ' mechan ical duSt collectors ' lIS scrubbers and hiCh temperature filters 



JANUARY 1967 CEMENT AND LIME MANUFACTURE PAGE 15 

to investigate this aspect of the process, and cements passing B.S. No. 12 (1958) 
were made on a small scale from this residue, with added limestone. The mineral
ogy of these clinkers and their elemental composition was examined. 

A new electron-probe X-ray micro-analyser, with which it is possible to 
detect quantitatively elements present in a volume of material about I micron 
cube, has been used on Portland cement clinker. Attention has been given 
particularly to the tri- and di-calcium silicate phases, the cementing properties of 
which are considerably modified by minor components. Magnesium, potassium, 
manganese, sodium, iron, aluminium and titanium occur in both materials, with 
aluminium, titanium, manganese and sodium in greater amount in dicalcium 
silicate. Sodium, titanium, manganese and magnesium are more abundant in the 
interstitial aluminate phase. 

The probe has also been used in an investigation of tricalcium aluminate, an 
important phase in Portland cement. 

In 1963 a new compound, very similar to tricalcium aluminate, was detected 
at the Cement & Concrete Association's laboratory and has subsequently been 
investigated co-operatively by that laboratory and the Station. X-ray diffracto
metry has been used to investigate the binary system of tricalcium aluminate and a 
phase containing sodium calcium aluminate (Na 20.8CaO. 3AI203) ' Two separate 
compounds with very similar unit cells have been found. The microprobe 
has shown that the new compound has very nearly the composition 
Na20.8CaO.3AI203 and is formed by the replacement in the lattice of tricalcium 
aluminate of one calcium by two sodium atoms. 

Hydration of Portland Cement 
In a study of the system CaO-Al 20 a-CaS04-H 20, concerned in the setting 

reactions of Portland cement and in the action of sulphate solution on concrete, 
examination of the calcium monosulphoaluminate hydrate equilibria has shown 
that three different forms of this hydrate exist within the aqueous system. One 
form is indicated to be a I5H p hydrate which is more stable in contact with 
solution at temperatures below 25°C. The second form is obtained alone in 
saturated lime solution at 25°C, but the third form is precipitated to an increasing 
extent as the lime concentration decreases. These two latter forms may also occur 
together in solids dried at room temperature at relative humidities in the range 
81 to 83 per cent. They appear to be polymorphs of a 12H 20 hydrate. All three 
modifications transform into a lower hydrate, possibly 10 H 20 when dried over 
anhydrous calcium chloride. 

A co-operative investigation with laboratories in the U.S.A., U.S.S.R., Japan 
and the U.K., organised by Task Group B6a of the U.S. Highways Research Board, 
has involved a study of the mineralogy of set cements and cement minerals by 
X-ray diffraction, differential thermal analysis and electron microscopy. For 
identifying minerals, a photographic method of X-ray diffraction using a high
resolution camera was superior to counter diffractometry with existing equipment. 
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Slag Cements. 
~ew B ritish Standa rds [or supersulph ated a nd low- heat blastfurn ace Po rt 

land cements a re in prepara tion. The Station has supplied da ta to the U.S.I. 
which have assisted in the selection o[ magnesia a nd sulphide limi ts. The data 
o n magnesia originated from observations by high-tempera ture microsco py o n 
periclase (MgO) formation in slags. The proposed sulphide limit is based on 
results o f a n in vestiga tion o f the dimensiona l st abi li ty o[ Port la nd b last[urn ace 
cement concretes made with granulated slag cont a inin g 2'0 per ce nt. sulphide. The 
dimensiona l stability of these co ncretes remain ed sat is factory for two yea rs, 
while a lready a fter one yea r th e sulphide k vel of I : 2 : 4 concrete had fa llen 
from 0 '23 per ce nt. to only o·oil per ce nt. so that furth er in stabi li ty from sulphide 
ox idation need not be expected. 

The met hod developed for t he dete rmin at ion o f the hea t o f hydrat ion o f slag 
cement has been in ves tigated on beha lf of B.S.1. by seH'ra l co-o pera ting la bem l
tories. Following this it has bee n proposed for inclusio n ill the British Standard 
for low-heat blastfurnace cement. 

A bibliography is give n in the J{eport. 

The Cement Industry Abroad 
Rumania. - The following informa tion rega rding cement work s ill Rumania is 
abstracted from a booklet entitled " Rum a nian Indust ry: P a rt tl - Building 
Materia ls," issued rece ntly by Messrs. J ose ph Cros f1e ld & So ns, Ltd. , o f 
Warrington. 

The cement wo rks, and the district (in brac kets) in wh ich eac h works is situatl'd , 
a re as follows : 

Albesti a nd Malureni (Pites ti ); Turda a nd Sa ndules ti (Cluj ) ; Bras()v (BrasIJv); 
Uicaz and Cheile Bicazului (Bacau); Fieni and Coma rnic (Ploicsti ); Cura Ya ii 
and Virc io rova (Cra iova); Cern avoda and Medgidia (Co nstailtsa ); Urai la (Ga la tsi); 
Medgidia (Dobrogea); Dej ; and B ucharest. 

The works at Brasov, Cernavoda, Medgidia (Co nstantsa) a nd Bucha rest wl'l"e 
es tablished be fore World War n but have since bee n exte nded. The wo rks at 
Bicaz and Medgidia (Dobrogea) a re entirely new works, th e forme r hav ing bee n 
designed by Ruma nia n enginee rs as have a lso the extensio ns to t he wo rks a t 
Medgidia (Constantsa) . The works a t Turda and Fieni were designed a nd equipped 
by Rumanian engineers. The works at Cura Vaii is only a sma ll conce rn. 

The production o f cement per head of populatio n was 32 "j kg. in 103tl and 
142"4 kg . in 1958. 

Poland. - It is expect ed that in 1966 th e produ ction of cement from work s 
operated by th e Ministry of Building will amount to II ,000,000 tons, an in crease 
of 10 per cent. on 1965. Th e in crease is made ptlssible by the est ablishment 
of the new works at J\:owiny , and to the better use o l the produ cti ve capacit y of 
other works. The proportion of high-grade cement will a lso be in creased. 
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HOWDEN 
at 

Wilson's (NZ) Port/and Cement 
Port/and, New Zealand 

To handle and treat the gases from a Vickers-Armstrong 30/3S-ton 
per hour Wet Process Cement Kiln at Portland. Northland. in 

New Zealand. a Howden Lurgi dry electro-precipitator has been 
installed. followed by a Howden induced-draught fan. 

The waste gases from the kiln are conveyed to the twin-section mild
steel cased precipitator. which has trough-shaped hoppers with 
enclosed screw conveyors for dust removal. 

The precipitator operating voltage is supplied by two Silicon Trans
former Rectifiers. each rated at 500 mA/60 kV output. with Auto
matic Voltage Control equipment to maintain maximum de-dusting 
efficiency. 

The precipitator and fan are designed to handle gas volumes up to 
214.000 CFM at 250°C at a suction of 7.5 inches WG. The designed 
efficiency of the precipitator is 96.67%. 

JAMES HOWDEN AND COMPANY LTD 
195 SCOTLAND STREET. GLASGOW C.S 
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MISCELLANEOUS ADVERTISEMENTS 

SCALE OF CHARGES 
FOR 

MISCELLANEOUS 
ADVERTISEMENTS 

Sa. per line (average seven 
words per line). 

For use of Box Number, allow 
twoUnes. 

Minimum £1 for not more 
tban four lines . 

DISPLAYED ADVERTISEMENTS 
458. per 81081e column Inch. 

PRESSURE PIPES 

DOWN PIPES 

CORRUGATED 

AND FLAT 

SHEETS 

.. . Production, delivery. 

.ervice and (if required) 
finance for complete 
installations. larl. or amall. 

Installations compl~t .. pour la 
fabrication des tuyaux haute et 
basse pression et des plSques 
planes at ondul4es en amiante
ciment. 
Productlon,livraison , service et 
(si desir') finaneement des 
installations compl~t.s ,randes 
au petites . 

Advertisements must reach this Journal at 60 
BucklnQbBm Gate, London, S. W .1. by the 1st 

of the month of pubUcation. 

FOR SALE 

A 
~ 

AGENTS REQUIRED 

ASBESTOS CEMENT ENGINEERING CO . 
AEULESTRASSE 771, VADUZ - LIECHTENSTEIN 
Swiuerland. P.O. Box 34.722. 

MOISTURE TESTING is easy with the " SPEEDY" 
M oisture Tester. Accurate determination of M oisture 
content of cement, lime, gravel, etc. Non-electric, can 
be used on any site. Easi ly operated by unskilled 
workmen. A test takes only 3 minutes. Over 30,000 
" Speedys " now in use. Recently tested by the U .S .A. 
Government Bureau of Roads . Full details without 
obligation from: THOMAS ASHWORTH & CO. 
LTD., CGlO, Sycamore Avenue, Burnley, Lanes. 

BOUND VOLUMES OF .. CEMENT AND LIME MANUFACTURE" 

BINDING cases fo r annual volumes of "Cement and Lime 

Manufacture" can be supplied in cloth-covered boards 
lettered in gold on the spine with the title , volume number, 
and year of publication. Copies for bind ing should be sent 

post paid t o Concrete Publications Ltd. , 60 Buckingham 
Gate, London, S.W.I. 

When possible, missing numbers will be supplied at the 
published price to make up incomplete sets, but as many 
of the numbers published during the past few years are not 
available it is advisable t o ask the Publishers whether they 

have the numbers required before sending incomplete set s . 

The cost of cloth-covered lettered cases is 12S . 6cl. for each 
volume. The cost of supplying a case and binding a volume 
is 20S. includ ing packing and carriage. 



Fired Dolomite 
for Rotary Cement Kiln lining 

IMPORTANT FEATURES OF GR 341 FIRED 

rhe G. R. GROUP 
/0' Everyth in g 
in Refractori~s 

507 

• Chemical ly resistant to Portland cem ent. 

• Have a natural tendency to pick up and maintain a protective clinker coating 
in the clinkerin g zone. 

• Resist clinker ring formation in the cooler sections of the kiln. 

• Excellent vo lu me stabilit y, 

• Low th ermal conducti vity, 

• High res istance to the rma l shock . 

• Resistant to hydration . 

Full particu lars from : 

GENERAL REFRACTORIES LTD 
GENEFAX HOUSE · SHEFFIELD 10 . TEL: SHEFFIELD 31113 

P rin ted ilL O I"('a 1,. Bn tain by COItN\,/.u.1. PIU~SS. Paris Garclr-n, SLa rn fo r cl St reet, London. S .E . l . 
Puhlish t'{i by CONCllnl: P l1 HI.ICATIONS. L T') " fiO, Buck im!ham Gat e, London , S .W . I . Englalld . 



PLANET HUNWICKALITE 
a complete range of lining blocks for cement & lime kilns 

send forfull details of these grades 
HUNWICK magnesite-chrom~ 
ALITE tJigh alumina p p 

PLANETabrasion resistant -
PRICE-PEARSON (SALES) LIMITED STOURBRIDGE WORes. 
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