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FULLER-DRACCO GLASS 
CLOTH FILTERS FOR THE 
CEMENT INDUSTRY 

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

Dracco Glass-Bag filters . 

* Fuller-Dracco Glass-Bag filters assure virtually 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 des igned for vacuum or pressure operation and for any capacity. 

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

c.f.m. dry process kiln gas . 

Glass cloth gas cleaning has proved the most effec­
tive means of trapping hot dust i n cement plants and 
Fuller's extensive experience in designing and 
develop ing Glass-Bag Dust Collectors for many 
applications makes us best qualified to build your next 
collecting system . 
Fuller-Dracco Glass-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 requ irements . 
Bag-houses are tailor-made to suit individual 
applications and cost requirements . The glas5 bags 
incorporate Fuller's modern fabricating techriique. 
to ensure maximum service life _ 

CONSTANTIN 
(ENGINEERS) LTD_ 

RADNOR HOUSE . LONDON ROAD' NORBURY 
LONDON ' S.W.16 <D 01-784 1571 ; 

ECDNSTANTIN 
SA 

CONSTANTIN 
ESPANOLA SJI 

105 rue LafaYdtte Sancho 81 Sabio 28 
PARIS 10' (t 526 91.29 SAN SEBASTIAN (018442 

GATX 
Weto,eu of Pt1LLZR CO. U.S.A . ..... '" ..... ~"'~"'- ""''''' _ .... (!)~.~ 

PNEUMATIC CONVE YOI\S BLENDI NG SYSTE MS 
oust COllECTORS , COOLERS CONTROl. (oUIPM~Nl 
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The comprehensive range of grinding media supplied by LIS and our unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to supply a type of 
grinding media that will provide the answer to any grinding problem . 

H E L I P E B S LTD ~~~~r~~~~E~~~~;u~ii~~ 
DR E M I E R vIa R K 5 

GLOUCESTER 
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Ask Vickers about cement making plant 

You'll get the right answers ... 
wherever you are 

With over 45 years experience of manufacture for the cemen t and 
allied industri es. Vickers are uniquely equipped to meet al l plant and 
machinery requirements - from a single kiln or mil l install ation 
right up to comp lete production plants. Write or telephone for 
information about our faci lit ies W9'iD1il'm _ \B lB Ali 
and our world-wide serv ice. W G .• ~~GilI_ 

Comp lete Wet or Dry Process Plants Grinding Mills Kilns Ancillary Equipment 

VICKERS LI MITED ENGINEERING GROUP CEMENT MACHIN ERY DIVISION (SALES) VICKERS HOUSE MILLBANK TOWER 
MILLBANK LONO ON SW1 01 -8287777 Technica l enquiries: CEMENT MACHINERY DIVISI ON 

VICKERS LTD ENGINEERING GROUP V-A EN GINEER IN G WORKS BARROW·IN·FURNESS LANCS BARROW-IN -FURNESS 3366 
e MUA, 
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HUMBOLDT offer something new 
in the range of 

lime shaft furnace construction: 

A furnace type which 
has successfully been built for 

the past seven years. 

HUMBOlDT 

New is that we have taken over the 
design, construction and sales of a 
furnace type which up to now had 
been built by the Friedrich-Siemens, 
Industrieofenbau GmbH, Dusseldorf. 
It is the cross flow kiln - Rochling 
system. A lime shaft furnace which 
has successfully been so ld in all 
parts of the world during the past 
seven years. 
Now, through Klockner-Humboldt­
Deutz AG , this furnace system is 
further available to the construction, 
steel and chemical industries. If you 
have any problems in the field of 
lime shaft furnace construction, con-

suit us and we shall answer with a 
complete ly new HUMBOLDT product : 
- with a gas or oil operated cross " 
flow kiln, Rochling system. 
HUMBOLDT design and build : Dres­
sing plants for mineral-bearing raw 
materials , smelting works cement 
factories, plants for the chemical 
and fertilizer industries, automat1c 
control systems, special centrifugal 
pumps and steel constructions. Hum­
boldt Works, Telephone Koln 82 31, 
Telex 08873501 . 

KlOCKNER-HUMBOlOT-OEUTZ AG · "DlN A 



PAGE vi CEMENT AND LIME MANUFACTURE MARCH 1968 

The cleanest and lost efficient 
·'8Y 10 convey fine, dry solids is 
Ihrough 8 pipe --" -----I 

with a push frDm 
he CAllDW-BUCDN 

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

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

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

For further information, contact:- " 

CALLOW ENGINEERING LTD 
Pioneer Specialists in Pneumatic Conveying 
SKELMERSDALE, LANCASHIRE, ENGLAND 

Telephone : T AWD VALE 3321 (5 lines) 

A MEMBER OF THE WESTON-EVANS GROUP 
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the cement industry 
relies on 

FIVES LILLE-CAIL 
7 RUE MONTALIVET 

SAG - Paris· 2681 . 

P AG E vii 

Mat osi n hos Cement Factory 
(Brazil) 
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solye your 
dusl colleclion 
problems 
with the Multiclone ® 

Dust Collector 
-proved in over 4,000 installations! 

Multiclone. with its small diameter multi - tube design. means greater 
compactness, better adaptaoi lity, higher efficiency. and less 
maintenance. In every industry. the Multiclone offers the economy of 
unit construction with the adaptability of custom-built design. 
long and narrow ... square ... short and wide ... the Multiclone 
can be made to fit YOUR installation requirements. 
APPLICATIONS. The Multiclone has been successfully applied to 
dust collection problems in many industries. including power. cement. 
chemical, coal and rock products. 
® Mulliclone ;s. registered trade mark 

wilh Western Precipitation Dust Valves 
-the best you can buy! 

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

THE TYPE R-l 
MOTORIZED TIPPING 
VALVE 
... positive time cycle 
motorized operation; gravity 
free -flow flushing features; 
gravity return assuring positive 
valve seating without pressure 
closure that guarantees 
non-jamming. 

THE GRAVITY OPERATED 
TIPPING VALVE 

.. . ideal for sealing dust 
collector hoppers operating 
under negative pressure 
(0-6 ins. W.G.) when handling 
dry free -flowing material. 

THE FLOATING SEAL 
DUST VALVE 
... for operation when handling 
abrasive materials particularly 
at high temperature. 

Western Precipitation~ the world leaders in dust control. are manufacturers of cottrell elec· 
trical precipitators. mechanical dust collectors. gas scrubbers. high temperature bag filters 
and dust valves. Write for more information about any of the above products to : 

• 
WESTERN PRECIPITATION 

division of Joy Trading Corporation. 7 Harley Street. London W.l . 
Tel: Langham (01 · 580) 7711 . Telex : 23704. Cables: Joyloader London. W.P.6 
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universal 
Drives for the largest pumps, compressors, fans, mills, mixers and 
crushers for any application in any industry. 

international 
Complete factory electrification including the generation of power 
anywhere in the world . 

LARGE 
INDUSTRIAL 
MACHINES 
DIVISION, 
BRADFORD, 3 
Tel : 65221 

Never too big - or too small - for 

250 hp 735 rpm de moto r 
driving the rotary kiln 

at the Rhoose Works of the 
Aberthaw and Bristol Cha nnel 

Portl and Cement Company Ltd .• 
Glamorgan. 

EM . 56 
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BRINDLEY 

FOR BALL AND 
TUBE MILLS IN 
HIGH CARBON 
OR CHROME STEEL 

from 1" to 6" diam. 
All hand forged t o grind fas ter , 
las t longer, never break a nd never 
los e shape. 

A lso fi ne ha nd forged too ls for 
q ua rry and m ine. 

CENTRAL HAMMER WORKS, 

ACRES HILL LANE, POOLE RD., 

DARNALL, SHEFFIELD 9. 
F. ). BRINDLEY & SONS (SHEFf iELD) L TO. 

Tel: Sheffi eld 49663/4 Grams : 49663/4 

•••• G ••••••••••••••••••••••••••••••••••• 

DELO (ENGINEERS) LTD. 
138 Borough High Street 
LO N DO N, S.E. I. Tel : 01 -407 0085/6 

Telegrams: OLEO, LONDON, S.E. I 

ROTARY 
DISC FEEDER 

British Patent No. 769603 

for controlled , infinitely-variable volumetric­
measurements to close limits of ma ny kinds of 
crushed and ground materia ls such as cement 
raw materi al, limestone , gypsum, coal, e tc. 

• Operates safely. 
• Handles highly hygroscopic and sticky 

materials. 
• Offers immediate response to automatic 

regulation. 
• 15 airtight and therefore suitable for use in 

grinding installations operating under 
vacuum or pressure conditions. 

Al so Drying Furnaces, Disc 

Granulators, Pneumatic Conveyors 



EQUIPMENT FOR CEMENT PLANTS 
DRY PROCESS AND WET PROCESS 

SOCIETE DES FORGES ET ATELIERS DU CREUSOT 
D EPA RTEMENT DE LA MECANIQ UE 

15. Rue Pasquier - 75 - Paris Be - T elephone (I) 236-77.22 
Adr. celegr.: Forgeac Paris 123 - Telex Monetoy 27776 

B 
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4 flame as mmlHafJ 
89 cemBhf /'f~B/f' 

You are invited to take advantage of our world-wide 

experience by consulting us regarding any problem 

connected with the manufacture of cement. 

F.L.SMIDTH & CO.LTD. 
P.O. BOX NO. 137, 17 LANSDOWNE ROAD, CROYDON. CR9 2JT. 

Telephone: MUNicipal 5555. Telex No: 264021. -Telegrams & Cables: Folasmidth Croydon 
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Reaction Products at Early Ages of C3A and of 
C3AH6 with Calcium Sulphate. 

By J. H. P. VAN AARDT* and S. VISSER*. 

As THE reaction products of C3A ** and of C3AH6 with sulphate are the same at 
equilibrium, and as C3A in Portland cement causes expansion while apparently 
no distress is encountered with a similar quantity of C3AH6, it seems justifiable 
to assume that the expansion or distress is due to intermediate metastable reaction 
products or the formation of such phases before equilibrium is reached. It is 
with this in mind that the reactions at very early ages of C3A and of C3AH6 with 
gypsum were investigated . 

Experiments 
C 3A was prepared by repeated burning at 1370 deg. C. and crushing of a 

mixture of pure CaCOa and A1 20 3• The material was ground to pass a 325-mesh 
sieve before being used in the experiments, C3AH6 was prepared by autoclaving 
CaA at 150 lb. per sq. in. for two hours. Precautions were taken to exclude CO2 , 

Some solid was filtered off at various intervals and X-ray diagrams were prepared 
while the reaction mixture was kept at the required temperature in a humid 
nitrogen atmosphere. All X-ray diffraction work was carried out with copper 
K oc radiation. 

Reaction Mixtures 
1.- C3A (l ·35g.) or C3AH6 (1 ·89g.) was reacted with Ca(OHh (0·37g.) in water 

(lOOg.) or in saturated lime water [lOOg. plus 0·2g. Ca(OH)2] at 5 deg. C. and 
25 deg. C. 

*National Building Research Institute, Council for Scientific and Industrial Research, 
Pretoria, S. Africa. 

**The symbols are: C= CaO, A= AI,Oa, H = H,O. 
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9 ·6 .0. I DAY 

(a) C,A(I ·35g.) and a CaSO,2H,O(O·S6g.) reacted z 2·86A 

in water (IOOg.) for one day 0 
u 

at 25 deg. C. '" V> 

a: 

'" Cl. 

V> ... 
Z 
::J 
0 
U 

,: ... 
(ij I DAY 
Z 

'" I-

~ 

(b) C,AH,(I ·S9g.) and >-.. 
CaSO.2H,O(O·S6g.) reacted a: C3AH 6 

I C3AH s in water (I00g.) for one day x 
at 25 deg. C. 

DIFFRACTION ANGLE DEGREES e 
Fig. 2.-X-ray DiiJractograms of Calcium Sulpho-aluminates. 

2.-CaS042H20 (0·86g.) or 3CaS042H20 (2·58g.) were added to the suspensions 
above and kept at 25 deg. C. 

3.- C3A (1 ·35g.) or C3AH6 (1·89g.) was reacted with CatOH)2 (0·37g.) and 
CaS042H20 (0·86g.) or 3CaS042H20 (2·58g.) in water (l00g.) at 25 deg. C. 

4.-C3A (1·35g.) or C3AH6 (l·89g.) was reacted with CaS042H20 (0·86g.) or 
3CaS042H 20 (2·58g.) in water (l00g.) or in saturated lime water [100g. plus 
0·16 Ca(OH)2] at 25 deg. C. 

Discussion 
REACTION MIXTURE I.-It has been recorded in a previous publication1 that 

(i) A compound with d-spacings lO'6A, 5·3A was observed when C3A and 
Ca(OHh or C3AH6 and Ca(OH)2 were reacted in water at 5 deg. C. 

(ii) A compound with d-spacings 8·2A, 4'IA was observed when C3AHe and 
Ca(OHh were reacted in water at 25 deg. C. ; and 

(iii) Both compounds were present when C3A and Ca(OH)2 were reacted in 
water at 25 deg. C. 

Some C3AH6 and Ca(OHh were always present in the reaction mixtures kept 
at 25 deg. C. When saturated Ca(OH)2 water was used identical reaction products 

I.-VAN AARDT, J. H. P. and VISSER, S. "Some reactions of TricaIcium­
aluminate-hexahydrate at medium temperatures." Cern. Lime Mi, vol. XL, No.1, 
January 1967. 
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were formed and Ca(OH)2 was detected in the mixtures kept at S deg. C. 
R EACTION MIXTURE 2.- The addition of one mole of sulphate to the lO'6A 
compound produced a phase with d-spacings 9'6A, 4·nA at early ages, that is 
one hour to seven days (see Fig. 10). This substance changed to a phase with 
d-spacings 8'9A, 4·4A at equilibrium . When three moles of sulphate were added , 
only the 9·6A compound a nd CaSO,,2H 20 were observed at one hour: ;:,.the 
equilibrium phase was ettringite. The presence of excess Ca(OH)2 tended to 
retard the reaction rate. In brief: 

+ I CaSO,,2H 20 Ca(OHL + time 
lO'6A , 9·6A - -- -7 8·9A. 

+ 3CaSO,,2H 20 
1O·6A ---------7 9·6A + CaS042H zO----::. ettringite. 

One mole of sulphate added to the 8·2A compound , produced a phase with 
d-spacings 8·sA, 4·23A and ettringite: gypsum was a lso present at an early age, 
that is, one hour, but was not detected at seven days (see Fig. Ib). The 8·sA 
compound changed to ettringite and finally at equilibrium the 8·9A compound 
was observed; the change from ettringite to 8·9A a ppeared to pass through the 
9·6A substance. When three moles of sulphate were added the 8·sA phase a nd 
gypsum were observed at one hour ; the equilibrium phase was ettringite. The 
presence of Ca(OH)2 tended to retard the reaction rate. 
Tn brief: 

+ I CaS0 22H 20 
8·2A ) 8·sA + E- -)E + a luminate--)9·6A---)8·9A . 

+ 3 CaSO,,2H zO 
8·2A -- - )8·sA + CaSO'l2H zO- ->ettringite. 

In the presence of gypsum, a suspension containing both the 1O·6A a nd 8·2A 
compounds gave the intermediate phases 9'6A and 8·sA at early ages (see Fig. Ie) 
R EACTION MIXTUR E 3.- ln this experiment the reacta nts were all added at once ; 
C3A and CaS04 ra pidly formed ettringite ; the latter then reacted with more 
calcium aluminate to form the 9·6A compound within one day. C :jAHG reacted 
with the CaSO" to again produce ettringite ; in this insta nce the ettringite was only 
slowly changed to the 9·6A substance. The equilibrium phase was again the 
8·9A compound in both instances. Three moles of sulphate gave o nly ettringite 
at early ages while unreacted sulphate and aluminate were present. 
R EACTION MIXTURE 4.- With one mole of sulphate and C :JA the 9'6A-phase 
was predominant after one day (see Fig . 20), but with C :jAH G, ettringite was 
predominant (see Fig. 2b) ; at later ages both suspensions contained the 9·6A­
compound. In the presence of saturated Ca(OH)z solutions, the 8'9A-phase was 
detected at equilibrium. Ettringite was the only phase observed when three moles 
of gypsum were added to the aluminates. 

Conclusions 
rt has been shown (reaction mixture 2) that if sulphate was added to suspensions 

of C 3A and Ca(OH)z or C 3AHG and Ca(OHh that were kept for seven days at 
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5 deg. t before the addition of the sulphate, similar calcium sulpho-aluminates 
were observed, but if similar experiments were made at 25 deg. C, the reactions 
followed different courses to the same equilibrium phases, which are either the 
g'9A-calcium sulpho-aluminate, ettringite or a mixture of these two calcium 
sulpho-aluminates, depending on whether one mole or less, three moles, or one 

. .tor-three moles, of gypsum are used, respectively. The new phases at 9'6A for 
C 3A and sulphate and g'5A for C:AHs and sulphate, and the fact that C3AHs 
tends to produce ettringite immediately while C ;jA goes through the 9'6A phase, 
may provide a lead to a precise explanation of sulphate expansion phenomena 
in Portland cement containing medium to high percentages of C:IA. This may also 
offer an explanation for the discrepancies sometimes observed in the relationship 
between C:IA content and sulphate susceptibility of a Portland cement. 

New Cement Works in Nigeria 
Two NEW cement works have been established recently in Nigerian territories, 
namely at Ukpilla and Calabar. Both works are described briefly in the following. 

UKPILLA WORKS 
THE NEW cement works at Ukpilla, about 120 miles north-east of Benin City in 
Mid-western Nigeria, has been built for the Ukpilla Cement Co. Ltd., by a 
consortium comprising Friedrich Krupp of Rheinhaussen, which firm supplied 
the main mechanical equipment, Continho Caro & Co. of Hamburg, and Philipp 
Holzman, the civil engineering contractors. Electrical equipment was supplied 
by Brown-Boveri. The works, the daily productive capacity of which is 500 tons 
of ordinary Portland cement, operates on the dry process, with a Krupp suspended­
dust preheater and rotary kiln. A plan of the works is shown in Fig. I, a general 
view is shown in Fig. 2, and a view of the workshops and stores are shown in 
Fig. 3. The illustrations in Figs. 2 and 3 on page 26 are reproduced from photo­
graphs supplied by the Krupp organisation. Fig. 1 is given on pages 24 and 25. 

Raw Material 
A limestone quarry is being developed about 2 miles from the works. The 

stone is won by drilling and blasting and is loaded by a 1·3 cu. m. Demag diesel 
shovel into Aveling-Barford 15-ton dumpers for transport to the works, where 
it is discharged into a ground hopper. It is then fed by an apron-feeder into a 
hammer-crusher, where the stone is reduced in size from gOO mm. to 25 mm. 
The crushed product is conveyed by belt, with a throw-off carriage, to the 
storage hall. 

Clay is dug in the neighbourhood of the works by contractors who deliver it 
to the works, where it is crushed by a roll-crusher and dried in a Rapid drier fired 
by oil. From the drier, the material is discharged into the storage hall. 

Provision is made to receive and handle a third component material available 
locally, if such is required. 



PAGE 24 CEMENT AND LIME MANUFACTURE MARCH 1968 

J)----@----'I~ C 
~-------------------~~~~~-----------------­
~ 

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

Fig. t.-Plan of Cement 

Preparation of Raw Material 
The storage hall for the raw materials, clinker and gypsum is 130 m. long by 

25 m. wide and is served by a travelling crane of 8-tons capacity. Concrete 
hoppers for each material are provided in the hall. The raw-material hoppers 
are equipped with feeder-weighers, with automatic control, which feed a correctly 
proportioned mixture on to a belt-conveyor by means of which it is transported 
to the raw-materials mill. 

The raw-materials mill is a single-chamber tube-mill, which operates on 
closed circuit and is 6·5 m. long and 3·0 m. in diameter. The drying of the material 
to 0'5-per cent. moisture content is completed in the mill by hot flue gases from 
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the kiln. The purge from the closed circuit passes to an electrostatic precipitator 
on the kiln outlet. The product, after grinding, is taken to the blending and 
storage silos by pneumatic trough-conveyors and a pneumatic elevator. 

There are three blending silos each of which is of 5-m. diameter and is equipped 
with air-agitation equipment. They are mounted on the top of a storage silo of 
13-m. diameter. The silos are constructed of reinforced concrete, and the structure 
has an overall height of about 45 m. 

The finished raw meal is extracted from the silo and elevated pneumatically 
to the kiln feeder-weigher from which it is taken to the feed-point of the kiln 
by a trough-conveyor and bucket-elevator. 
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Fig. 2.- Ceneral View of Ukpilla Works, Nigeria. 

Burning 

The kiln plant comprises a Krupp counterflow preheater, about 60 m. high, 
with two cyclones and three chambers, a rotary oil-fired kiln 48 m. long and 
3-45 m. in diameter, and a Fuller inclined-grate cooler. D.C. motors are used 
for obtaining variable speed for both the kiln and the induced-draught fan . The 
exit gases are finally cleaned in a Walther electrostatic precipitator. 

The cooled clinker is transferred to the storage hall by a bucket-tray conveyor 
and a drum-weigher. 

Fig. 3.- Workshop and Stores, Ukpilla Works. 
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Grinding, Storing and Packing 

C linker and gypsum are extracted from the hoppers in the storage hall by 
weigher-feeders with automatic proportioning control, and taken to the mill on a 
belt-conveyor. The mill, which is 8·5 m. long and 3·0 m. in diameter, has two 
chambers and works on closed circuit, the purge being cleaned in an Intensive 
filter containing 136 stockings. The mill-drive is a 920-kw. motor operating 
through a girth-gear and a reduction gear-box. 

The finished cement is transferred to a single concrete silo 13 m. in diameter 
and 32 m. high. Sliding formwork was used in the construction of the structure 
and the blending and raw-meal silos. 

The cement is packed into 50-kg. paper bags by two Haver & Boecker three­
spout packers each equipped with retractable conveyors for loading lorries. 

The works is equipped with the usual laboratory, workshop and office facilities . 
Living quarters for the supervisory staff have been built about two miles from 
the works. 

CALABAR WORKS 

TH E OTH ER new cement work s in Nigeria is at Calabar and was officially opened 
in February 1967. The works was planned and built by Salzgitter Industriebau 
G.m.b.H., and Deutsc he Tndustrielagen Fritz Werner G .m.b.H. , of West Germany, 
the civil engineering contractors being the Monier Construction Co., of Port 
Harcourt, Nigeria. The designed annual productive capacity of clinker is 100,000 
tOlllles, part of which would be despatched as clinker. 

The works, a plan of which is given in Fig. 5, operates on the wet process and 
is situated on the northern outskirts of Calabar on the bank of the Ca labar Ri ver, 
where a deep-water berth has been constructed for loading clinker and packed 
cement into sea-going vessels . Fig. 5 is given on page 28. Some views of the 
works are shown in Figs. 4, 6 and 7. 

The raw materials, limestone and shale, are won from a quarry about 20 miles 
to the east of the works. A road had to be constructed from the works and 
passes through areas of dense bush, forests with trees more than 50 ft. high, 
over deep swamps and the River Kwa, the crossing of which required a bridge 

Fig. 4. - Calcinator House aa!! 
Raw Meal Silos at Calabar 

Works. 
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Fig. 6. - Calcinator House, 
Kiln and Quarry Dumpers at 

Calabar Works. 
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900 ft. long. The materials a re transported, as dug, to the works by a fleet of 
sixteen dumpers and are there crushed to mill-size in a Miag-Titan hammer-crusher. 

The raw materials, clinker and gyps um are stored in a main materials store, 
which is served by two overhead cranes. They are ground wet to produce slurry, 

Fig. 7. - Materials Store 
(showing Clinker Conveyor to 
Wharf) at Calabar Works. 
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in a Miag open-circuit compound mill. There are two concrete silos with air­
agitation equipment for blending, and two storage silos for the finished slurry. 

The slurry is burned in a kiln plant comprising a Miag calcinator, a Miag 
rotary kiln, and a Fuller inclined-grate cooler. The flue-gases are cleaned in a 
multi-cyclone separator. 

The clinker is ground in an open-circuit Miag compound mill, from which 
the cement is pumped to the two concrete silos. 

The packing plant is on the river-side wharf. The cement is pumped from 
the silos to the hoppers at the packing plant by Fuller Kinyon pumps. The silos 
are about 750 ft. from and some 60 ft. above the wharf. The cement is packed 
by two two-spout Haver & Boecker packers into 50-kg. paper bags for loading 
on to lorries or into vessels berthed alongside. 

Clinker for shipment in bulk is extracted from the storage hall through openings 
in the floor, and falls on to a belt-conveyor, equipped with a weigher, in a tunnel 
beneath the floor on which it is transported to the wharf, where it is discharged 
by means of a boom direct into the holds of berthed vessels. 

The works was shown in a British news-reel on B.B.C. Television in November 
last. Unfortunately, some damage was sustained during the recent fighting and 
the works is now shut down. 

The Cement Industry in Kenya 
WITH REFERENCE to the note in the November 1967 number of this journal, the 
Bamburi Portland Cement Co. Ltd. , of Mombasa , have informed this journal 
that the Bamburi works are referred to as belonging to the British Standard 
Portland Cement Co. Ltd. The latter Company is now known as the Bamburi 
Portland Cement Co. Ltd. ]n December last, a new Humboldt preheater and 
rotary kiln, with a guaranteed output of 750 tons per day, came into operation and, 
in the same month, a new bulk-carrying ship" Cementia " arrived in Mombasa 
to join her sister ship" Bamburi ," giving additional carrying capacity for deliveries 
in the Indian Ocean area . During December, the Company sold a total of 26,916 
tons of cement. 

Separating Effect and Efficiency of Classifiers 

IN THE article in the January number of this journal on the " Separating Effect 
and Efficiency of Classifiers," by DR. R. RUEGG, the formula at the bottom 
of page 8 

<1,, = I /(I-u4) 

should be given the serial number (6)"and tre reference to formula (5) near the 
bottom of page 10 should be to this formula (6). 

F/ 
The second term in formula (3) should be ­

A'a 
The symbols z and E in the text have the same significance respectively cs 

the symbol y in Fig. 3, and the symbol E in Table II and Fig. 6. 
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Refractory Gunite Lining of Lime Shaft-kiln 

THE WEST'S vertical shaft-kiln at the Erne works of Limestone Products Ltd., at 
Abergele, North Wales, has a capacity of 70 tons per day and is oil-fired by the 
Catagas system. It is in continuous operation permitting only one annual shut­
down period, during which it is necessary to repair the refractory brick lining 
owing to erosion in the critical area in the burning zone. For this work West's 
(Manchester) Ltd., the constructors of the kiln, recommended Steetley Chambers 
Ltd., to be consulted and the latter firm suggested monolithic repairing. The pro­
cess proposed and carried out was applying by the guniting method, " Gunolith 
L.I. " , an aluminosilicate material. The repair, which was carried out over the 

Fig. 1. 
Vertical Shaft 
Lime Kiln at 

Abergele. 
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Fig. 2.-Burning Zone of Vertical Lime Kiln at Abergele. 

badly worn areas, gave a lining with a low iron content, high density and a good 
abradability index, suitable for working temperatures up to 1500 deg. C. 

The accompanying illustrations show, in Fig I, a general view of the kiln at 
Abergele and, in Fig. 2, the burning zone of the kiln when partly re-lined ; a further 
application of the gunite lining is required to bring the lining to its correct profile. 

Previous experience with gunite linings has shown that the degree of wear 
was no greater than with brick linings, and the benefits derived from the speedier 
work of the repairing of the lining are considerable. None of the existing worn 
brickwork needs to be taken out since the gunite is applied directly on to it, the 
thickness depending on the amount of wear of the brick lining. The time taken to 
reline the shaft-kiln at Abergele was reduced by 60 per cent. It is also claimed that 
the cost of materials was reduced by 25 per cent., since expensive bricks of special 
shapes were not required. 
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Consett 
IfJ (t)) 7! JJ @ @ lW Bricks 
THE Hot Zone Lining 
for ROTARY CEMENT KILNS 
Specially developed for Portland Cement Kilns by Conscn Iron Co. Ltd . 
ROTACON possesses all the important characteristics 
necessary in a basic liner brick. 
ROTACON bricks build up a sound coating rap idly and withstand kiln 
shut-downs without spalling. They are not subject to chemical anack 
at high operating temperatures and will not di sintegrate from thermal 
contraction. The ideal basic lining f or lite productioll 0/ POri/and CemenT . 

ROTACON BRICKS SAVE MONEY 

BY INCREASED KILN AVAILABILITY 

P AGE xiii 

CONSETT IRON CO. L TO. 
CONSETT . COUNTY DURHAM 
Telepholle : COl/sell 3411 Telex: 53172 

•••••••••••••••••••••••••••••• 



If this is your problem 

Stein Two-Taper System is the solution 

I n two-taper const ru ction, two sizes of bri cks arc used, on e with 
" fast " and one with "s low" taper, eas il y identifi ed by different 
colours and supplied in the co rrect ratio to suil a gi ven ki ln 
diameter. 

Two-taper construction has the advantages-

• linings do not have to be tailor-made giving quick e r delivery 
from the manufacturer. 

• Brick s tocks a re simplified and reduced - just vary the ratio 
of tapers for the differ ::m t sizes of kilns in th e plant. 

• If kiln shell irregularities are en countere d through re-lining , 
the ratio ca n be a ltered as required using proportion at ely 
more "fast" or "slow" tap ers to maintain a tight build to the 
she ll and a t the same time , ensuring that all joints are rad ial. 

A s major suppH ers to Rotary Ce ment Kilns in th e Un ited Kingdom and 
Exporters to Cement Plants throughout the World , we would be pleased 
to ad vise on and quote for your requirements from our comprehensi ve 
range of Rotary Cement Kiln Refra ctories. 

For {u rther details please consult our Technical Service Department. 

STEI~~ 
A NTICIPATE THE NEEDS OF INDUSTR Y 

JOHN G. STEIN & CO . LTD .. BONNYBRIDGE. SCOTlAND. TEL : BANKNOCK 255 (4 LINES) 361 & 362 
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The Cement Industry in the United Kingdom 

Extension of Rugby Cement Works 
THE NEW extension of the Rugby Portland Cement Co.'s works at Rugby is now 
proceeding and comprises mainly the installation of a new kiln. The site of the 
new kiln is an old quarry which has been filled, and therefore it is necessary to 
provide foundation piles extending down to the rock of the quarry floor to support 
the plant. The foundations will have to resist considerable lateral thrust from 
the movement and operations of the kiln and, to withstand this, inclined pressure­
grouted piles of the M.V. system will be used. There will be forty-two of these 
piles, each 18 in. square and 83 ft. long; the inclination will be 45 deg. 

For supporting vertical loads, twenty vertical Hochstrasser-Weisepiles, 4 ft. 
in diameter and 112 ft. long will be provided. 

The piles of both systems are being installed by Economic Foundations Ltd. 

Extension of Southerham Works 
EASTWOODS CEMENT LTD., one of the companies of the Rugby Portland Cement 
Co. Ltd., has applied for planning permission for extensions adjacent to the works 
at Southerham, near Lewes, Sussex. The proposals include the erection of a 
chimney 400 ft. high; the neighbouring Mount Caburn, a local beauty spot, is 
488 ft. high. Excavation of the chalk is proposed up to the 350-ft. contour. The 
net area of the two quarries, Southerham Quarry and Machine Bottom Quarry, 
would be about 145 acres. 

The new works comprise, in addition to the chimney, a kiln and kilnhouse, an 
electrostatic precipitator, a materials store, cement mill house, cement silos, and 
packing and loading plant, together with ancillary offices, stores, laboratory and 
railway sidings. 

A new raw-materials plant proposed for Machine Bottom Quarry will comprise 
crushing plant, washmills, screening plant, slurry storage basins and pumphouse. 

It is understood that the extraction rate from the new quarry could reach 
500,000 tons of chalk a year. 

A secondary application seeks to establish a 52-acre clay working, together with 
vehicle loading plant and repair shop, on land adjoining Ripe railway crossing. 
This is a completely new works. 

Silo for White Cement 
BECAUSE WHITE structural concrete is becoming increasingly popular, The Cement 
Marketing Company has recently installed a silo for storing white Portland 
cement, "Snowcrete," at the depot at Northenden, Manchester. Special road 
tankers are reserved for transporting this material direct from the depot to the sites. 

Cement Silos, Ipswich 
THE CONSTRUCTION of the reinforced concrete cement storage silos in Fig. 1 was 
completed early this year at Mason's Works, near Ipswich, which is one of the 
works of The Associated Portland Cement Manufacturers Ltd. The silos, each of 
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Fig. 1.- Cement 
Silos, Ipswich. 

MAR C H 1968 

which has a capacity of 2,000 tons, are supported 40 ft. above the ground on an 
entablature the slab of which is carried on concrete columns 3 ft. sq uare. Due to 
difficult ground conditions at the site, where the strata comprises filling overlying 
putty chalk, which becomes harder with increase in depth, it was necessary to 
provide a piled foundation . A total of 108 Frankipiles, each of 90-tons capacity, 
support the columns and extend to depth of 60 to 70 ft. 

The consulting engineers were Messrs Oscar Faber & Partners, the contractors 
being The Mitchell Construction Co., Ltd . 

Sulphuric-acid and Cement Plant at Whitehaven 
TH E ILLUSTRATION in Fig. 2 shows the five kilns, which are now on stream pro­
ducing sulphuric acid at the rate of over 1,000 tons per day, at the Whitehaven 
works of Marchon Products Ltd . An equal quantity of cement is produced at the 
same time. The operation is independent of imported sulphur since it is based on 
the anhydrite process, the raw material for which is mined from Marchon's own 
mine on the si te at Whitehaven. 
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Mobile Pre-Crushing Units 
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B RAU N S C HWE I G/Germany 

AGENCY FOR GREAT BRITAIN 

INDUSTRIAL EQUIPMENT co. (N.D Ltd., 58, Howard St. Belfast 
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PRESSURE PIPES 

DOWN PIPES 

CORRUGATED 

AND FLAT 

SHEE.TS 

Jm" J .. " 
:: ... :: 

. Production, delivery, 
service and (if required) 
finance for complete 
in.tallation" lar •• or .maU. 

Installations completes pour la 
fabrication des tuyaux haute et 
basse pression et des pliques 
planes et ondul ecs en amiante­
cimente. 
Production. livraison I service et 
(si desir~) finaneement des 
installations completes ,randes 
ou petites. 

AGENTS REQUIRED 

ASBESTOS CEMENT ENGINEERING CO . 
AEULESTRASSE 771., VADUZ. LIECHTENSTEIN 
Switurland . P.O . Box H .721. 

BOUND VOLUMES OF "CEMENT 
AND LIME MANUFACTURE" 

BI NDING cases for annual volumes of 
U Cement and Lime Manufacture" can be 
supplied in cloth·covered boards le ttered in 
gold on the spine with the title, volume 
number, and year of publica tion. Copies 
for binding should be sent post paid to 
Concre te Publications Ltd ., 60 Bucking· 
ham Gate, London, S.W.I. 

\Vhcn possible, missing numbers will be 
supplied at the published price to make up 
incomple te se ts, but as many of the 
numbers published during the past few 

years are not available it is advisable to 
ask the Publishers whether t hey have the 
numbers required before sending in­

complete se ts. 

The cost 01 cioth -covered le ttered cases is 
]5S. for each volume. The cost of supply­
ing a case and binding a volume is 25S. 

including packing and carriage. 

MISCELLANEOUS ADVERTISEMENTS 

SCALE OF CHARGES 

FOR 

MISCELLANEOUS 

ADVERTISEMENTS 
Sa. per IiDe 

(averaQe Beyen worda per lInf!). 

For us. 01 Box Number, 
aUow two lines. 

Minimum £1 
lor Dot more than four linea. 

DISPLAYED ADVERTISEMENTS 
4SI. per aloale column inch. 

Adventsementa muat reacb the ofliceli of tbJ. 
Journal at 60 Bucldn&bam Gate. London, 
S . W . I ,by tbe I.t oltba montb 01 pubUcatioD. 

FOR SALE 

The "SPEEDY" Moisture Tester-a simple, 
efficient method of testing moisture con­
tent in sand, soil, clay, etc., in three 
minutes. Portable, non-electric--over 
37,000 "SPEEDYS" in use. Full details 
from Thomas Ashworth & Co., Ltd., 
Dept. elM, Sycamore Avenue, Burnley, 
lancashire. 

EQUIPMENT FOR SALE 

2 Aerial Ropeways installations 
(Bleichert - Leipzig) and two 
cable cranes for the limestone 
transport: 

One of the Installations has a loading 
capacity of 100 tons/hour with carrying 
cables 1,320 m . long and an 18-mm. 
pulling cable 2,7So m . long; speed 2.3 
m./second. 
This installation has 37 wagonetts in 
good condition and 18 which need to be 
repaired-the loading capacity of these 
wagonetts being 910 kg. When loaded 
these wagonetts weigh 1,320 kg. each. 
The second installation has a loading 
capacity of 84 tons/hour with an aerial 
rope 490 m. long and a pulling cable of 
1,000 m.long. 
This installation has 2S wagonetts with 
a loading capacity of 700 kg. Its 
average loading capacity Is 120 wagon­
etts per hour. 
The two cable cranes of 260 m . and 
280 m. are equipped with carrying 
cables of260 to 62S m. 

We hafJe also some spare parts and 
spare cables in good condition 

Box 2021 , Cement and Lime Manufacture, 
60, Buckingham Gate, London, S .W.I. 
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Fig. 2. - Kilns at Whitehaven. 

Transport of Clinker 

SPECIAL TRAINS have been arranged by the London Midland Region of British 
Rail to convey cement clinker in bulk from Whitehaven to Wi shaw and Coatbridge 
in Scotland . The clinker, which is a by-product of the process for making sulphuric 
acid at the chemical plant of Marchon Products Ltd., is despatched in train loads 
to Scotland by the Cement Marketing Co., Ltd. Road vehicles bring the clinker 
from the works to the load ing site at Whitehaven where it is tipped into a hopper 
a nd tra nsferred by conveyor belts to the rail wagons . Two special trains run each 
week to Coatbridge and consist of forty-two wagons each having a capacity of 
16 tons, giving a total train load of 640 tons. Originally one train, carrying about 
700 tons of clinker in 26-ton capacity tipper wagons, was despatched each week 
to Wishaw. With the improved discharge facilities now completed at Wi shaw, 
modified 30-ton hopper wagons are being used on this service and an average of 
two trains is run each week. The carriage of cement clinker from Whitehaven is 
eventually planned to reach a total of 200,000 tons per annum. 

Cookstown Works, Northern Ireland 

WITH REFERENCE to the article in the number of this journal for January 1968, 
describing some aspects of the new cement works for The Associated Portland 
Cement Manufacturers Ltd., at Cookstown, Northern Ireland, it should be 
mentioned that the design and supply of the rotary kiln and Lepol grate preheater, 
granulator plant and conveying equipment, the regrind mill and ancillaries for 
raw-meal preparation have been carried out by Polysius Ltd. This equipment is 
for the semi-dry process and is similar to the equipment installed by Polysius 
Ltd ., at other works of The Associated Portland Cement Manufacturers Ltd ., at 
Cauldon, Dunbar and Weardale. 

Pitstone Works, Bucks 

TN THE description of the new works of the Tunnel Portland Cement Co. , Ltd., 
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at Pitstone, Bucks., the size of the kiln house was given as 1,800 ft. by 500 ft. 
These are the overall dimensions of the entire works. 

Cement Industry Abroad 
U.S.S.R.- It has been announced that the Soviet Union, which is reported to 
have been leading the world in cement production during the past few years, has 
now taken first place in the world for exports of cement. These exports have 
increased by more than five times during the past seven years, and it is expected 
that, in 1968, about 2,300,000 tons, which is a record amount, will be exported. 
The exports are to twenty-one countries, but mainly to Africa and Asia . Deliveries 
to Latin America are expected to start shortly, Brazil having already bought 
150,000 tons with possible further purchases to follow. White cement for facing 
buildings is supplied to southern countries. In 1966, Hungary commenced 
importing cement from the U.S.S. R., and exports to the Netherlands and possibly 
to Italy will commence this year. 

Yugoslavia.- The Dalmacija Cement Company, the largest cement producing 
organisation in Yugoslavia, is extending its works at Prvoborac near Split, and 
has placed an order with the Humboldt division of Klockner-Humboldt-Deutz 
A.G. (KHD), for the new plant. The plant will comprise a Humboldt preheater 
for a rotary kiln 64 m. long and 4·2 m. in diameter, as well as the raw material 
and clinker mills with the corresponding precipitators and dust-collecting systems . 
When the new plant is complete (production is expected by the end of 1969), 
the Dalmacija Cement Company will attain an annual output of I, I 00,000 tons 
of cement. 

The Oalmacija Cement Company had installed a Humboldt preheater in its 
Partizan works as long ago as 1956. 

Eire.- It was announced last month that Cement Ltd ., the sole cement manu­
facturing concern in Eire, had increased its annual sales by 15 per cent. in the year 
ending September 30, 1967. The total value of cement sold was £8,710,000. 
For the current year, exports are a little uncertain and there will be added 
competition in this field when the new works of The Associated Portland 
Cement Manufacturers Ltd ., is in operation at Cookstown. 

Publisher's Note 

THIS NUMBER of "Cement & Lime Manufacture" is the first to be printed by 
Fleetway Printers in succession to Cornwall Press Ltd., the latter firm , which 
has now ceased business, had printed this journal si nce 1930. 
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in a grate big tube corld a kiln witch 

goes round and round. Inside their my 
daddy are a lot of speshul brik~ corld 

refractrees becors It gets 
very hot. My daddy says the makes best refractrees are made by 
a general who must be very 

S·lment clever nearly as clever as my 
daddy who makes siment" 

There is much more than mere 
cleverness behind the excellence of 
GR products, like years of ex­
perience, extensive research, the 
selec ti on and bl ending of the right 
raw materi als, care, craftsmanship 
and other things too numerous to 
mention-but you ca n't expect a 
little girl to know all that, can you? 
And she has forgotten to mention 

Spinella AC 
the G R basic refractory that plays 
such an important part in the 
cement industry today. 

Send for Spinella AC data shllet. 

General 
Refractories 
Genef ax H ouse. Tapton Park Road , 
She ffi e ld S10 3FJ Telephone: 07423111S 

Publi shed by CONCltETE P UIJLl CATIONS LTD .. 60 Buckingham Ga lc. London. S. W . 1. England . 
Pri nted in G rea t Brit ain by FLEE1WAY PRI NTEI{S, 17 Sumner Street. Lo ndon. S .E. l 



PLANET HUNWICKALIIK: 
a complete range of lining blocks for cement & lime ki ln~ 

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

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