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

H E L I PE BS LTD PMON[: GLOUCESTEA24051 
GRAMS: HOlPEBS. 'LOUtESTtR 

PREMIER WORKS 

GLOUCESTER 
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Confidence of the Customer - Characteristic of Success 

A 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 pre heater 
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. 
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Ask for our engineers' expert advice and for booklets at the HUMBOLDT Works Phone 8231 Telex 08873501 
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BRINDLEY 

FOR BALL AND 
TUBE MILLS IN 
HIGH CARBON 
OR CHROME STEEL 

from 1" to 6 n diam. 
All hand forged to grind faster, 
last longer, never b reak and never 
lose s hape. 

Also fin e ha nd forged tools for 
quarry and mine. 

CENTRAL HAMMER WORKS, 

ACRES HILL LANE, POOLE RD. , 
DARNALL, SHEFFIELD 9. 

F. J. BRINDLEY & SONS (SHEFFIELD) LTD. 
Tel : Sheffield 49663/4 Grams : 49663/4 

•••••••••••••••••••••••••••••••••••••••• 

DELO (ENGINEERS) LTD. 
138 Borough High Street 
LONDON, 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 many kinds of 
crushed and ground materials suc h as cement 
raw material, limestone. gypsum, coal. etc. 

• Operates safely. 
• Handles highly hygroscopic and sticky 

materials. 
• Offers immediate response to automatic 

regulation. 
• Is airtight and therefore suitable for use in 

grinding installations operating under 
vacuum or pressure conditions. 

Also Drying Furnaces, Disc 

Granulators, Pneumatic Conveyors 



EQUIPMENT FOR CEMENT PLANTS 
DRY PROCESS AND WET PROCESS 

SOCI~T~ DES FORGES ET A TEllERS DU CREUSOT 
OEPARTEMENT CONSTRUCTIONS MET ALUQUES 

5, Rue de Monl1essuy . Paris 7' ' Hliphone 705 89,09 " 90.00 
Hli gramme BATICHATll ·Paris , Telex , BATENSA 10 ,657 



Here stood an almost new wet process kiln of 
17'/16'/17'-6" diameter, 616' length, with an output 
of 1800 tons/day (with the high heat consumption 
associated with that system). 
Greater kiln efficiency was required and the works 
engineers investigated the conversion of this kiln 
to the dry method. 

There were two possibilities:-

I) a ~ ~..f/-P?dCe44 K~ ~ ~~ 
~s. G~~ ~uC:~:ZOU~/~ 
at 850 kccd/ kg ¥ ~ 

~) d P~W4 I>~p{. ~ wiaf rAL ~~ ~ 
K.du-5~~ ~ 6/.5'ig-3/o (~~ 

/~t:k, if ~ K.~ t;:r be u.aed as- a ~ ~40¥). 
G~~~ut;.·:25OP~/~ 



The decision: 

f)~DC f/r~ 1AA ( 
O~uC~~.· 
-;;2.800 ~ / ~ ~ ac/er~8, 
kcz.c CA?UO~~ 770 ~cat/ Kf 4 d:der. 

Polysius offer complete cement 
works incorporating advanced control 
systems such as 
.central control station 
.x-ray fluorescence analysis 
.process computer 
individual machinery for cement 
works, a service combining process 
know-how with the latest 
instrumentation and control techniques. 

POLYSIUS LTD. 
The Brackens . Ascot, Berks. 
Telephone : Winkfield Row 2011 

Neubeckum • Perls . Madrid 

703 ~ 
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ANAME 
AS FAMILIAR 

AS CEMENT 
ITSELF 
[lliI 

Our world-wide experience in the development 
of the cement industry is at the disposal 
of our customers. 

F. L. SMIDTH & CO. LTD., P,O, Box No, 137, 17. Lansdowne Road. Croydon . CR9 2JT. 
Tel: MUNicipal 5555. Telex No: 264021 . Teleg rams & Cables: FOLASMIDTH CROYDON . 
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Cement Mills of 3,000 h.p. 

A NEW series of cement mills of 3,000 h.p . has recently been designed by The 
Associated Portland Cement Manufacturers Ltd ., to meet the need, both in the 
reconstruction of existing works and in the establishment of new works, for units 
of greater size than their previous largest "standard " mill of 1,200 h.p. The 
following is a description of these larger mills, six of which are in the course of 
being installed at various works of the Blue Circle Group 

Hitherto both ordinary and rapid-hardening Portland cements have been 
ground throughout the Group's works in open-circuit compound mills of up to 
1,200 h.p., as at the works at Westbury, Dunbar and Weardale, descriptions of 
which have been given in previous numbers of this journal. For the new 3,000-h.p. 
mills, however, the closed-circuit system is adopted , mainly because of the difficulty 
of cooling large open-circuit compound mills which have a low ratio of shell-surface 
to mill-volume. 

A flow diagram of the plant is shown in F ig. I (page 82). The main units are a 
Vickers mill with two chambers and two Heyd classifiers. Air used for cooling 
the mill is cleaned in a Dalamatic filter with a separate anciliary section for dealing 
with the general plant dust-collection system. The capacity of the equipment is 
72 tons per hour of ordinary Portland cement with a specific surface of 3,200 sq. cm. 
per gramme or 40 tons per hour of rapid-hardening Portland cement having a 
specific surface of 4.350 sq. cm. per gramme. 

Feeding and Mill-control Equipment 

The clinker and gypsum are extracted from the respective silos by extractors 
and weighers controlled to give constant feed and proportioning. The equipment 
employed is not the same at all the works. Two examples are Richardson extractor­
weighE: rs in conjunction with a belt-conveyor (as was described in this journal for 
May, 1966), and Locker weighers in conjunction with vibratory conveyors. 

B 
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Fig. 2. 

The total feed to the mill consists of the fresh material extracted by these 
systems at 72 tons per hour in addition to the recirculated material rejected by 
the separators up to a maximum of 144 tons per hour. 

This material is discharged into the mill trunnion by a Locker vibrating 
conveyor, 24 in. in diameter and IS ft. long (Fig. 2). The whole system is controlled 
from a central cabin in which there is a mimic diagram and electrical controls 
which are interlocked for stage sequence. The panel is shown in Fig. 3. In addition 

Fig. 3. 
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Fig. 4. 

to the Honeywell controls for weighing and proportioning the fe d, the mill is 
equipped with Davey & United sonic controls, and the elevator is equipped with 
a KW-Ioad control, which between them can override the fresh-feed weighing 
control should any flushing occur in the system. 

At the extreme left of the panel illustrated in Fig. 3, there is a twenty-pen 
recorder which has been developed by A.p.e.M., with flow-sheet instruments. 
The chart is 39 in. wide and has ten separate bands upon each of which two pens 
record two related functions (such as temperature and air flow) for the major 
controls required. This system has the great advantage that , since all the informa­
tion is on a single chart, time is saved in chart renewal and scrutiny. It also over­
comes the confusion so often encountered when several instruments make a 
number of records in different colours superimposed on a narrow chart. 

The Mill 
The mill , which is manufactured by Vickers-Armstrong, has an internal dia­

meter of 3.8 m. and is IIA m. long. The ends are of high-quality cast steel and 
of one-piece construction with trunnions supported in bearings. The bearings are 
provided with jacking pumps, oil spray and in tegral oiling rings. The total charge 
of grinding media is I 70 tons. 
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Fill. 5 . 

The mill (Fig. 4) rotates at 15'6 r.p.m ., and contains two compartments, the first 
being 3 m. long with stepped liners and the second being 7'5 m. long with classi­
fying liners (F ig. 5). Each ring of liners in the second compartment forms a 
truncated cone, which gives to this compartment the classifying properties 
of a conical mill shell while maintaining the diameter of the shell constant. The 
liner plates, which comply with the appropriate D.I.N. specification, are made of 
Bradley & Foster BF -253 material and are secured to the shell by means of a single­
bolt fixing. The intermediate and outlet diaphragms are of the lifter radial seg­
mental type and are also made of BF-253 material. 

The shell is provided with splash rings so that, should additional cooling be 
found to be necessary, sprays may be installed to coni the outside of the shell 
with water. 
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The Mill Drive 

The mill is centrally driven by an extension sleeve connected to the outlet 
trunnion and is encased by the mill outlet hood. The mill product is discharged 
through six holes in the sleeve, and delivered by an " Air-Slide" to the boot 
of the elevator. Banks of permanent magnets are incorporated in the " Air-Slide " 
in order to trap any broken media and metal slivers. The sleeve is connected through 
a torsion shaft and flexible couplings to an A.E.!. double-helical double-reduction 
divided-type gear-box driven by an A.E.!. auto-synchronous II ,OOO-V. motor 
running at 750 r.p.m. A view of the gear being assembled in the maker 's works 
is shown in Fig. 6. 

Classifying System 

The ground material discharged from the mill outlet is elevated by a 65 ft. 
central-discharge bucket-elevator, and fed by "Air-Slide" conveyors to two 
Heyd air-separators 5 m. in diameter. Material that has not been commi­
nuted to the required size is segregated in the separator and returned to the mill 
feeder by a 24-in. screw-conveyor. In the separator , a sectional view of which is 
shown in Fig. 7, the cut can be adjusted while running, simply by altering the 
speed of rotation of the distributor plate and vanes, which are driven by a 

Fj~. 6. 



NOYE~{BER 1967 CEMENT AND LIME MANUFACTURE PAGE 87 

Fl~. 7. 

Lawrence-Scott variable-speed motor. This enables the quality of the product to 
be controlled. The elevator and screw conveyor, both of which were supplied by 
Barry, Henry & Cooke Ltd., are driven by squirrel-cage motors with fluid couplings. 
The finished product is conveyed from the fines outlets of the separators by " Air­
Slide" conveyors to a Fuller-Kinyon pump which delivers it to the cement storage 
silos. 

Mill-coolin~ and Dust-collection System 
The cooling and dust-collecting system is designed for a stream of air of 

37,000 cu. ft . at 80 deg. C. to be drawn through the mill for cooling and removal 
of reek. 
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Fig. 8. 

The air and reek are cleaned in a Dalamatic au tomatic filter supplied by Dust 
Control Equipment Ltd., and are drawn through the whole system by a fan 
located on the clean side of the filter to deal effectively with a dust 
burden of up to no grains per cu. ft. at N.T.P ., which constitutes 
a heavy duty for filtering. The standard Dalamatic filter has therefore been 
modified to deal with this. The assembly consists of twelve banks of two-tier 
Dalamatic units arranged on two sides of an expansion chamber to scalp off coarse 
material (Fig. 8) . Each tier comprises ten filtration elements (Fig. 9) having a 
total area of 4,800 sq. ft . of felted Terylene material capable of withstanding a 
maximum temperature of 120 deg. C. The filtration velocity is about 8 ft. per 
minute. The arrangement of the elements is shown in F ig. 10, which is a view of 
a single-tier filter in the maker 's works. Each element is a flat rectangular box, one 
edge being open, the filtering material forming the two flat sides. The flow of 
air is from the outside to the inside of the box. The elements are supported vertic­
ally by the open edge in a plate separating the dirty side from the clean side of the 
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Fig. 9. 

filter. Immediately in front of the opening, the frame around which is in the form 
of a venturi, a sparge pipe with nozzles facing the opening is mounted vertically. 
For cleaning the fabric, compressed air at a pressure of 100 lb. per sq. in. is admitted 
at intervals to the pipe by a solenoid-operated valve at its base. The resulting 
flow from the jets induces a reverse flow of clean air through the element, which is 
sufficient to dislodge accumulations from the dirty side of the element without 
rapping or shaking. 

The solenoids are controlled from a panel outside the filter, the frequency and 
duration of the discharge being adjustable to give the condition most suitable for 
each installation. The ratio of cold compressed air to the hot air being filtered is 
so small that the cooling effect is negligible. This avoids the costly operation of 
heating scavenging air as has been found necessary with filters using a reverse 
flow of outside air induced by the fan in the system. The solenoid valves, which 
are the only mechanisms inside the filter, are easily accessible through the access 
doors in the casing. Any element can be removed separately from the assembly 
through the access doors as seen in Fig. 9. 

There are three hoppers with conveyor-screws (Fig. 8) below the filter. The 
screws in two outer hoppers deliver the fine material to the Fuller-Kinyon pump. 
The screw in the central hopper is reversible and can deliver the coarser material 
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Fig. to. 

from the settling chamber either to the pump, when it is sufficiently fin e, or to 
the boot of the circulating elevator if further reduction is necessary. The whole 
of the Dalamatic unit , the ducting and hoppers are lagged and protected with 
aluminium sheeting. 

Auxiliary Dust Collector 
For collecting dust arising from the various points exhausted in the feeding 

and conveying system, a standard Dalamatic filter unit , which is seen on the 
extreme left-hand side of the illustration in Fig. ') , is provided. This has the 
same profile as that of the main dust collector but it is an entirely separate system 
having its own fan . The dust caught therein falls through a rota ry valve into the 
" Air-Slide " at the Fuller-Kinyon pump. 

The filter consists of two banks of two-tier Dalamatic filter units each con­
taining ten elements, giving a filter area of 800 sq. ft. The rated capacity is 
9,000 cu. ft. of air per minute resulting in a filtration velocity of about II ft. 
per minute. 

The plant shown in Figs. 8 and 9 are at the works of The Associated 
Portland Cement Manufacturers Ltd. , at Ipswich. 
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Recommendations for Testing Cement 
I N the numbe r o f this journa l fo r last m onth , extracts were given fro m the Draft 

R ecommendations for " The T esting of Cem ent " prep a red b y the Internation a l 

Organisation fo r Sta ndardisatio n, which were published recently by Cembureau. 

The publication , which is divided into three m ain sections-d efinition s and t er­

minology, strength t esting. and chemical a n a lysis-is obta ina hle , in English and 

Fren ch . from Cern bureau . The E uropean Cem ent A ssocia tion , 2 Rue S t. Cha rles; 

P a ris 151" , Fra ll ce. F urther extrac t s a re g iven in the following. 

Chemical Analysis: Main Constituents (continued) 

Total Lime (CaO). - The procedure is as follows. 
The filtra t e from the hydroxides is evaporat ed t o a volume of a bout 300 ml. a nd 

made just ac id with H CI. Add 2 g. oxalic acid crysta llized t o 2 H ,O; brin? to the boil 
a nd neutra lise while s till boiling with a mmonia diluted 1/4 until the solution is coloured 
yellow (pH 4 t o 5). Then a llow the precipitat e to settle keeping the solution hot for 
a bout 1 5 min. F ilter with a med ium filter a nd wash with a so lution of a mmonium 
oxa lat e ( I g. per I.) as cold as possible. Carefully remove the filter-paper with its 
precipita t e from t he funnel a nd place in the beaker in which the first precipitation 
was carried out. D issolve in 50 ml. 1/4 h ydrochloric acid. After digestion d ilute t o 
200 ml. a nel add a few d rops of m ethly red and 20 ml. of a mmonium oxa la t e solution 
(50 g. per I. ) o r 1 g . oxalid acid cryst a llized to 2 H ,O. H eat to boilin ~ point a nd precipita t e 
the calcium oxalat e toward s 70 t o 80 deg. C. by neutralising the solution stirring 
ca refull y with a mmonia 1/4 added d rop by d rop until the a ppeara nce of the yellow 
colour of the indicat or. Allow t o st and for I t o 2 hours. filter with a med ium filter 
a nd wash WIth the a mmonium oxalat e solution (I g. per I. ). Burn off the filter-paper 
with its precipita t e in a weighed p lati num crucible a nd ignite 20 min. a t a minimum 
of 1 , 100 d eg. C. to obta in a more stable CaO. Cool in a desiccator preferably containing 
gra nules of lime calcined a t a lower t em pera ture (900 d eg. C. ) a nd freshly dehydra ted 
silica gel or magnesium perchlora te (CaCl, is unsuita ble). T he weighing of a single 
cntcible placed in a d esiccat or 20 cm . in dia meter is possib le a fter 5 min. R e-ignite 
until the weight is constant . 

The result obta ined is multiplied b y 100 a nd calcula t ed t o the nearest 0 ' 1 per cent. 
Magnesia (MgO).-The principle of the t est and some cau ses of errors a r e 

d escribed . The procedure is a s follows . 
T he origifla l filtra t es from the lime sepa ration a re gathered a nd slow ly acid ified 

with dilute h ydrochlori c acid a nd evaporat ed t o a volume of about 4 00 ml. To the hot 
solution add 20 ml. of saturat ed dia mmonium hyd rogen phospha te solution a nd about 
50 ml. of concentra t ed a mmoflia (d = 0' 9 10) . At the same time cool the solution under 
a stream of cold wa t er down t o a mbient t em pera ture a nd mix the solution, using a 
stirrer for 20 t o 3 0 min. Allow t o settle for a nother 30 min. a nd filter on a medium 
filter-pa per. T he precipita t e is washed thoroughly with cold water conta ining 2'5 per 
cent . a mmonia. 

B urn off the filter-paper separat ely in a porcela in crucib le with the add ition of 
one or t wo drops of concentrat ed n itric acid , add the precipita t e t o ignite a t 1 ,0 0 0 d eg. C. 
for 20 min . W eigh : the result obta ined is the weight of magnesium pyrophospha t e 
(MgP ,O,) . T he tra nsforma tion fact or for Mg is 36'2 3. T he result is calculat ed to 
the nearest o· I per cen t . 



PAGE 92 CEMENT AND LIM E MANUFACTURE NOVE l'I IlEIl 1967 

Iron Oxide (Fe20 a).-The preparation of the various reagents, that is, stannous­
chloride solution, barium diphenylamine sulphonate indicator, standard potas­
sium dichromate solution and saturated solution of mercuric chloride, a re des­
crihed in the publication . The procedure is then as follows. 

To I g , of sample add 40 ml. of cold water and while stirring the mixture vigorously 
add 10 ml. of H CI (d = 1 '19). If necessary heat the solution and break up t he cement 
with the flattened tip of a glass rod until it is certain that a ll the cement is completely 
decomposed. Heat the solution to boiling and treat with SnCI. solution adding this 
d rop by drop with swirling until the solution becomes colourless, 

Add a drop in excess and cool the solution to room temperature. Rinse down the 
interior of the beaker with water and add , a ll a t one time, 10 ml. of saturatecl HgCI2 
solution. Mix vigorously for I min . and add 10 ml. of III H 3PO. a nd two drops of 
barium d iphenylamine sulphona te indicator. Add sufficient water so tha t the volume 
aft er titration is between 75 ml. and 100 ml. Titrate with the standard J(2Cr20, 
solution . The end-point is t a ken a t the point where one drop causes a n intense purple 
colour which remains unchanged by furth er addition of standard J(.Cr20, solution. 

The percentage of Fe20 a is calculated from IOoEV, where E is the equivalent 
strength of K2Cr20 7 solution (in grammes per mL of Fe20 a). and V is the volume 
(in mI.) of K2Cr20 7 solution required by I g , of th e sample of cement. 

Aluminium Oxide (AI20 a).-This oxide is determined by the difference between 
the total oxides (R20a) and iron oxides, corrections being made tor any notable 
amounts of Ti02 , V20., Cr20 a and P.O. present. 

Sulphuric Anhydride (SOaJ.-The procedure is as follows. 
To I g. of cement add 25 ml. of cold water a nd while stirrin g vigorously add 5 ml. 

of concentrated HCI. If necessary, hea t the sol ution and break up the cement with 
the flattened end of a glass rod until decomposition is complete. D ilu te the solution 
t o 50 ml. and hea t it at jus t below boi ling point for IS min. F ilter 0 [1 a medium filter 
a nd wash the residue thoroughly with hot water. D ilute the solution to 250 mi. a nd 
boil. Add 10 ml. of hot BaCI. solution (100 g. per I. ) dropwise from a pipette and 
boil until the precipitat e is properly formed. Let the solution stand at jus t below 
boiling point for 1 2 to 24 hours. 

E nsure that the volume of the solution remains between 225 a nd 260 ml. adding 
water if necessary. F ilter the precipitate on a slow filter, wash it a nd place the filter­
paper and its contents in a weighed pla tinum or porcela in crucible. Heat slowly and 
burn off the filter-paper without it flaming. Ignite a t 800 o r 900 deg, C. d urin g IS min. ; 
cool in a desiccator and weigh the BaSO •. Verify that the obta ined weight remains 
constant in effecting a second calcination of 5 min. 

Tne percentage SOa content is calculat ed from 34'3 W. where W is the weight 
of BaS04 in grammes. 

Colorimetric Determination of Minor Constituents 
The principles and special reagents required tor the various constituent s are 

described in the publication. The procedures of the various methods are des­
cribed in the following. The final determination in all cases is hy visual inspection 
or instrumentally by means of a spectrophotometer. 
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REFRACTORY CONSTRUCTIONS 

S . G. BLAIR & CO. LTD., REFCON HOUSE, MEOPHAM, KENT. Telephone: Meopham 2627-8-9 
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The cleanest and most efficient 
way to convey fine, dry solids is 
through a pipe --' -----I 

with a push from 
e GALLOW-DUGON 

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

There are no moving parts ... no 
screws, agitating nozzles or 
pressure-consuming orifices . 
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. 

Forfurther information, contact :- , 

CALLOW ENGINEERING LTD 
Pioneer Specialists in Pneumatic Conveying 

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

A MEMBER OF THE WESTON-EVANS GROUP 
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TITANI U M 

Treat a I-g. sample of cement in the same way as in the method used for 
separa ting the silica. If the res idue from silica sepa ration is negligible, the filtrate from 
the silica conta ins a ll the t ita nium . If insoluble residue is appreciable, it should be fused 
with a small a mount of 1/ [ mixture of borax a nd sod ium carbonate and then dissolved 
in h ydrochloric acid. Add t he resulting solution to the filtrate from the silica. After 
which, precipi tate the hyd roxides once. After simple washing with the ammonium 
nitrat e solution, t ake up the precipita te, fi rst with water, in a 100-m!. graduated flask, 
then with 25 m!. hot 1/3 sulphuric acid taking care to red issolve a ll the precipitate. 
Rinse finally the filter a nd the funn el with wat er until the final volume reaches about 
90 m!. Cool the grad uated flask a nd its contents. Then add 5 m!. of 6 per cent. hydrogen 
peroxide solution a nd ma ke up to the ma rk of 100 m!. with wat er. T hen homogenize 
carefull y the conte nt of the grad uat ed flas k. 

PHOSPH ORUS 

'Weigh a 0·2-g. sample into a 100 m!. squat form beaker a nd add I m!. of water 
a nd I m!. of concentrated nitric ac id (d = [ '42). Stir a nd add 5 m!. of 60 per cent. 
perchloric acid . Cove r the beaker with a watch glass and warm on a hotplat e, in a fume 
chamber. Adj ust the temperature so that thick white fumes of perchloric acid appear, 
a fter 3 min . Then move the beaker to a cooler part of the ho tplat e a nd continue the 
attack fo r [0 min. a llowing to fume gently. Remove the beaker from the hotplate and 
cool it . Add 20 m!. of wate r, fi lte r through a medium filter of 9 cm . into a conical flask 
of 300 m!. Wash four times with hot water. Heat the filtrate to just below boiling point 
a nd add 25 m!. of the molybdovanadic reagent . Stir, a nd cool the solution to normal 
temperature. Run 10 m!. amyl a lcohol exactly measured, into a 150 m!. conical separ­
a ting funnel, then add the preced ing solution and washings from the conical flask. 
Sha ke v igorously for 2 min. the contents of the separating funn el and a llow to settle for 
5 min. Run off the aqueous layer. Hun off about I m!. of the alcoholic layer in order 
to rinse the stem of the separating funnel a nd filter the remainder of the extraction 
through a sma ll dry a nd retentive fi lter. Discard the first few drops of the filtrate and 
collect finall y the clear amyl alcohol solution in the measuring cel!. 

MANGANESE 

Weigh exactly I g. of cement into a 250-m!. beaker. vVhile stirring add 30 or 40 m!. 
of water followed by 6 m!. of concentrated nitric acid (d = 1'42) . Boil the mixture until 
a ll the cement has dissolved . F ilter off the insoluble residue through a ret entive filter of 
9 cm ., then wash with water. Add 5 m!. of phosphoric acid (d = 1'75) and 0'3 to 0'5 g. of 
potass ium period at e crystals to the fi ltra t e. Boil gently until a characteristic perman­
gana t e coloration appears. T he vo lume of the solution must then be about 60 to 
70 m!. If a permanganate coloration does not develop, reduce the acidity of the solu­
tion by cautiously add ing a mmonia solution . 

After the colou r has developed , leave the solution on a suitable regulated hotplate, 
at just below boiling point for half an hour. Cool a nd make up to exactly 100 m!. 

Estimation of Free Lime 
The ethylene-glycol method is recommended for the estimation of the amount 

of free lime, the special reagents for which t est are described in the publication. 
The procedure is as follows. 

W eigh a 0·75-g. sample into a dry conical 200-m!. flask , add I to 2 g. of dry sand 

-
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and mix thoroughly. Add 40 m!. of glycol, stopper the flask with a rubber bung and 
shake. Place the flask for 30 min. in a water bath at 65 to 70 deg.C and sha ke ma nua lly 
every 5 min. ; continuous mechanical shaking is better. 

The mixturt' to be filtered under suction on a thoroughly dry porosity 3 or 4 sintert'd 
glass filter . Except when making additions to the filtering mixture, keep the mouth of 
the sintered glass filter protected by an apparatus which will remove moisture a nd 
carbon dioxide from incoming air. Wash three times with 10 m!. of absolute a lcohol 
each time, carefully rinsing the conical flask; then remove the filtration flask, add four 
drops of mixed indicator and titrat e with o'IN HCP until colour changes from green, 
through brown, to orange. 

If v is the volume (in m!.) of the o'I N hydrochloric acid used , the percentage of 

free lime is given by 2·8 v.!7·S . 

Determination of Sulphur (as Sulphide) 
The principle, reagents and apparatus a re d escribed. 
The proced ure is to place IS m!. of a mmoniaca! zinc sulphate solution or IS m!. of 

ammoniacal cad mium chloride solution and 285 m!. of water in the beaker. Disperse 
5 g. of cement with 10 m!. of water in the flask. Assemble the apparatus. The gfass 
outlet tube must always be immersed in the zin c or cad mium solution. By means of the 
separa ting funnel add first 25 m!. of SnCI. solution a nd, then 100 m!. of HCl concen ­
trated a nd diluted four times shaking carefully a fter each add ition. 

The tap of the separa ting funnel mus t be carefully closed after each reagent is 
added. Connect the compressed a ir supply, open the tap of the separating funne l and 
adjust the a ir to a moderat e flow. Boil gently for 5 or 6 min. Stop heating and wait 
5 or 6 min. before shutting off the a ir supply . Disconnect the delivery tube which then 
serves as a stirrer. Cool the contents of the beaker to about 20 deg. C, and add 45 m!. of 
KIO. solution with a bure tte (2 '4)' Homogenize and add about 25 m!. of concentrated 
hydrochloric acid . Titrate the excess of iodine with the sod ium thiosulpha te solution. 
At the end of titration (pa le yellow colour of solution) add 2 m!. of starch solution and 
titrate until disappearance of the blue colour, thus using a volume V. Let return a 
faint blue colour with the iodate solution (2'4) and read the finally used volume Vo 

of iocJate. 

The percentage of sulphur is given by 20e V o(E - V). where 
E =equivalent as sulphur (expressed in g. per mI.) of ]<10. solution. 
Vo =number of m!. of ]{10. solution used for dosing. 
V =number of ml. of thiosulphate solution required for titration of excess iod ine. 
e =equivalent as sulphur expressed in g . per m!. of thiosulphate solution. 
20 = 100 divided by weight of sample (5 g.). 

Publications 
The 1967 Book of A.S.T.M. Standards: Part 9- This publication cont a ins a ll the 
A .S.T.M. Standards on cement, magnesium-oxycholoride a nd m agnesium-oxy­
sulpha te cements, lime a nd gypsum. There are lIO Standards, 28 p er cent. o f 
which a re new , revised or ch anged in st a tus since the 1966 edition. Among the 
new standards are specifications for gyp sum venee r plastics, gypsum b ase for 
veneer plastics , a nd pulverised-fuel ash and othe r pozzolannas fo r u se with lime . 

Copies are obtainable from American Socie ty for Testing and Ma teria ls, 1916 
R ace Street, Philadelphia , U.S.A. Price: 8 dollars. 
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Consett 
Pd ([)) 7! ;J ra @ jW Bricks 
THE Hot Zone Lining 
for ROTARY CEMENT KILNS 
Specially developed for Portland Cement Kilns by Consett Iron Co. Ltd. 
ROTACON possesses all the important characteristics 
necessary in a basic liner brick. 
ROTACON bricks build up a sound coating rapidly and withstand kiln 
shut-downs without spalling. They are not subject to chemical attack 
at high operating temperatures and will not disintegrate from thermal 
contraction. The ideal basic linillg for the productioll of Portland Cement. 

ROTACON BRICKS SAVE MONEY 

BY INCREASED KILN AVAILABILITY 

CONSETT IRON CO. L TO. 
CONSETT . COUNTY DURHAM 

Telephone: Consect 3411 Telex: 53172 

•••••••••••••••••••••••••• e ••• 



If this is your problem 

Stein Two-Taper System is the solution 

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

TWQ·taper construction has the advantages-

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

• Brick stocks are simplified and reduced - just vary the ratio 
of tapers for the different sizes of kilns in the plant. 

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

A s major suppliers to Rotary Cement Kiln s in the United Kingdom and 
Expor ters to Cement Plants throughout the World, we would be pleased 
to advise on and quote for yo ur requ irements from our comprehensive 
range of Rotary Cement Kiln Refra ctories. 

For further details please consult our Technical Service Department . 

STEI~~ 
ANTICIPATE THE NEEDS OF INDUSTRY 

JOHN G . STEIN & CO . LTD ., BONNYBRIDGE, SCOTlAND . TEL: BAN KNOCK 255 (4 LINES) 361 & 362 
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Cement Industry Abroad 
Western Australia.-The subsidiary in Western Australia of the Rugby 

Portland Cement Co ., Ltd., Cockburn Cement Pty., Ltd ., has been converted 
into a public company under the title Cockhurn Cement Ltd. It will be making 
a public issue in Australia of 1,800.000 ordinary shares of So cents each at A$I·60 
per share. This will raise the issued ordinary share capital of Cockburn Cement 
Ltd . to A $6,000,000 divided into 12,000,000 shares of So cents each, of which 
Rughy Portland Cement Co., Ltd., will own 85 per cent. 

Kenya.-It is reported that during the month ot March last, the two cement 
companies in Kenya sold a total of 41,403 tons. E.A. Portland Cement Co., Ltd ., 
at Athi River, sold 7,297 tons, and 34,106 tons were sold hy the Bamburi works 
or British Stanciard Portland Cement Co., Ltd. 

Zambia.- It is reported that the plans ot the Chilanga cement concern, to 
build a new works at Ndola on th e Zamhian Copperbelt, are proceeding satis­
tactorily. The Zamhian suhsiciiary of the Italian construction company Federici 
Construction have been awarded th e contract to build the new Ndola works, 
which is expected to cost about £5,000,000 and is scheduled to produce, 200,000 
tons of cement initially. It is stated that th e works will have an annual productive 
ca pacity of 500,000 tons. 

The third producing unit at the existing Chilanga works is nearly complete 
and will increase annual production from 200,000 to 300,000 tons. 

Ghana.- A Norwegian firm has agreed to participate with the Ghana Govern­
ment in a company called Ghana Cement Works Ltd ., which will operate the cement 
clinker grinding plants at Tema and Takoradi, established by the State Cement 
Works Corporation . 

Turkey.- Three features characterising the trend of development of the 
Turkish cement industry in the next two years are an increase of more than 
So per cent. in the annual production, the preference for the dry process, and the 
change-over to plant with considerably higher capacities. In view of the rapidly 
growing demand for cement , the Turkish cement industry placed orders for five 
new dry-process plants from 1964 to 1966. These plants will produce 1,600,000 
tons of cement annually. The four largest, representing a total annual capacity 
of 1,400,000 tons, will be equipped with Humboldt suspension preheaters. 

Including the works which at present are being converted and extended from 
the wet process to the dry process, the annual cement production in Turkey 
will reach about 6,400,000 tons in 1968 compared with the present production of 
4,200,000 tons. At present 40 per cent . of the cement is produced by the 
process bat this will be increased to more than 60 per cent. In the five new works 
Humboldt kilns will be installed. Each will have a diameter of 4'2 m. and a length 
of 60 m., and will have guaranteed output of up to 1,200 tons per day. 

------- -----------
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International Symposium in Cement Chemistry 
THE programme of the Fifth International Symposium on the Chemistry of 
Cement, which is to be held in Tokyo from October 6 to 12, 1968, has now been 
published, and the scope of each of the four working sessions is as follows. 

CHEMISTRY OF CEMENT CLINKER: Basic chemistry of Portland cement clinker, 
including mineral formation, structural chemistry, phase equilibria, properties 
and method of analysis. 

HYDRATION OF CEMENTS: Basic chemistry of the hydration of Portland 
cement and of other kinds of cements and cement minerals, dealing with the 
crystal structures and properties of hydrates, hydration kinetics and phase 
equilibria. 

PROPERTIES OF CEMENT PASTE AND CONCRETE : Correlation between the 
various properties of concrete and the physico-chemical properties and behaviour 
of cement and cement pastes. 

ADMIXTURES AND SPECIAL CEMENTS: Physico-chemical inHuences of surface­
active agents and of various chemical by-products, gypsum, etc ., on cement 
and concrete. Correlation between the properties of special cements and important 
aspects of concrete. 

Full particulars of the Symposium can be obtained from the organising 
Committee for the Fifth international Symposium on the Chemistry of Cement , 
Tokyo, 1968, c/o The Cement Association of Japan Laboratory, No. 5-5, 7-Chome­
Akasaka, Minato-Ku, Tokyo, Japan. 

Proceedings of Silicate Conference 
THE Proceedings of the Eighth Conference on the Silicate Industry (Silicons, 
1965), edited by F. Tamas, are now available in English from the Publishing 
House of the Hungarian Academy of Sciences, Budapest. The published papers, 
are divided into various sections dealing with basic science, cement, ceramics, 
glass, quarrying and refractories. 

Colloquium on Calcium Silicates 
A MEETING organised jointly by the Ceramic Society and the Building Research 
Station took place at the B.R.S. at Garston, Herts. , in September last. 

A review of .. Recent research on natural and artificial hydrated calcium 
silicates and their occurrence in cement products and autoclaved material" was 
presented by Prof. H. F. W. Taylor of the University of Aberdeen. The subse­
quent discussion demonstrated an interest in the theory of the strength of brittle 
materials, and it was suggested that experimental techniques for the determination 
of fracture mechanics on very small specimens should be developed, and correlated 
with phase composition and porosity and texture of calcium silicates. 

Dr. A. A. Hodgson, of Cape Asbestos Fibres Ltd., introduced a discussion on 
.. The liquid phase formed in contact with setting cement and its effect on hydra­
tion and properties, with special reference to the manufacture of asbestos cement 
products ". The discussion turned towards mechanical properties, and it was 
suggested that a fibrous structure might be developed in the set concrete. 



LANEI HUNlleR AlII£ 
a complete range of lining blocks for cement & lime kilns 

send for full details of these grades 
HUNWICK magnesite-chrom~ 
ALITE tJlgh alumina p p 

PLANETabrasion resistant -
PRICE-PEARSON (BAL.B) LIMITED STOURBRIDGE WORes. 
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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 motor 
driving the rotary kiln 

at the Rhoose Works of the 
Aberthaw and Bristol Channel 

Portland Cement Company Ltd., 
Glamorgan. 
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PRESSURE PIPES 

DOWN PIPES 

CORRUGATED 

AND FLAT 

SHEETS 

• • • Production, delivery, 
aervice and (if required) 
finance for complete 
in.tallationa, larl. or amall. 

Installations compl.tes pour la 
fabr ication des tuyaux hau te et 
basse pression et des pllques 
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cimente. 
Production, livraison ,service et 
(si desir~) financement des 
installations compl.tes ,randes 
ou petites. 

AGENTS REQUIRED 

ASBESTOS CEMENT ENGINEERING CO. 
AEULESTRASSE n1, VADUZ - LIECHTENSTEIN 
Switzerland. P.O . Box 3<4,722. 

BOUND VOLUMES OF .. CEMENT 
AND LIME MANUFACTURE" 

BINDING cases for annual volumes of 
" Cement and Lime Manufacture " can be 
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gold on the spine with the title , volume 
number , and year of publication. Copies 
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Concrete Publications Ltd., 60 Bucking· 
ham Gate, London, S.W.I. 

When possible, missing numbers will be 
supplied at the published price to make up 
incom ple te se ts , but as many of t he 
numbers published during the pas t few 
years are not available it is advisable to 
ask the Publishers whether they have the 
numbers required before sending in ­
comple te sets. 

The cost of cloth·covered le ttered cases is 
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solye your 
collection 

problems 
with the Multlclone ® 

Dust Collector 
-proved in over 4,000 installations! 

Multielone. with its small diameter multi · tube design. means greater 
compactness, better adaptability, higher efficiency. and less 
maintenance. In every industry. the Multiclone offers the economy of 
unit construction with the adaptability of custom· built design. 
Long and narrow ... square ... short and w ide . .. 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. 
® Mult/clon, I,. "g/S'lfM '"d~ m.,1f 

wilh lestem Precipitation Dust Valves 
-the best you can buy! These valves all operate effic iently at temperatures up to 750°F 

and are available in six. eight and ten inch sizes. • 

THE TYPE Rot 
MOTORIZED TIPPING 
VALVE 
... positive time cycle 
motorized operation ; gravity 
free-flow flushing features ; 
gravity return assuring positive 
va lve seating without pressure 
closure t hat 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. 

We.tern Precipitation. the world leader. in dust control . are manufacturer. of cottrell elec­
trical precipitator • • mechanical du.t collector • • gas scrubber • • high temperature bag filter. 
and dust valves. Write for more information about any of the above product. to : 

• 
WESTERN PRECIPITATION 

division of Joy Trading Corporation, 7 Harley Street, London W.1. 
Tel : Langham (01 · 580) 7711 . Telex: 23704. Cables : Joyloader London. W.P.6 
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Fired Doloft'lite 
for Rotary Cement Kiln lining 
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IMPORTANT FEATURES O F GR 341 FIRED DOLOMITE BRICKS 

• Chemically resis tant to Portland cement. 

• Have a natural tendency to pick up and maintain a protective cl inker coating 
in the clinkering zone . 

• Resist clinker ring formation in the cooler sec tions of the ki ln. 

• Excel lent volume stabi lity. 

• Low th ermal conduct ivity. 

• High resistance to th ermal shock. 

• Resista nt to hydration. 

Full particulars from : 

GENERAL REFRACTORIES LTD 
GENEFAX HOUSE · SHEFFIELD 10 . TEL: SHEFfiELD 31111 
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