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HIGH SPEED 
LOADING 

with 
Fuller . 
equIpment 

OF BULK 
CEMENT 
CONTAINERS 
Hig h speed fill ing of bulk containers is 

essential to ensure the mlximum use 

of ce ment transport-and the Full er 

systtm gives you this with dust-free 

efficiency and an absolute minimum of 

maintenance . Full details of "F.H . 

Airslide " * fluidizing conveyors 

and au t omatic loading equ ipment are 

readily availa ble to help you plan the 

most efficient system. 
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REFRACTORIES OF THE FUTURE 
Steetley's rota ry ki ln lin ings incorporate unique experience in design. 
manufactu re and appl icat ion-the resu lt of 25 yea rs' operation of high 
temperature kilns prod ucing BR ITMAG Magnesia . 
Modern manufacturing methods coupled with Steetl ey's high grade raw 
materi als ensu re products of co nsistent qua lity. permi tt ing the most 
effecti ve planned maintenance. 
Steetley's Me (mag nesite-ch rome) bricks are recommended fo r burning 
zone linings and PXA (forsterite-ch rome) brick.> for transition zones. 
Steetley M chrome - free are ava il able for sOilr.ial w l ,itp. cem!'nt prc ::i'.lction. 

STEETLEV 
M=-:L 
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G? 
CHANGE THE CHARGE IN THOSE FINAL CHAMBERS! 

But be sure you change to the grinding media that will 

ensure the most finely ground cem';!nt possible, by 

charging No.1 Mill wi th 

and completing the 

process by u si ng 

in No.2 Mill. 
CRETOIDS 

WE SHOULD BE PLEASED TO ASSIST YOU IF YOU WOULD 
SEND DETAILS OF CHAMBER DIMENSIONS AND PRESENT 
CHARGES. WE WILL QUOTE BY RETURN FOR NEW LOAD. 
INGS OF HELIPEBS AND CRETOIDS 

HELI F'& ~ S T E R 

HELIPEBS LTD, PREMIER WORKS, GLOUCESTER 

Telephone: Gloucester 24051 Telegrams: Holpebs Gloucester 
A: 
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" CONCRETE SERIES" BOOKS 
Detailed particulars of the books in the" Concrete Series " will be sent on request. 

The dates are the year of publication of the edition in print in Spring 1964. 

Prices in Canada and U.S.A. are given in dol lars in brackets. 

BOOKS FOR THE CEMENT INDUSTRY 
Portland Cement. DAVIS. 1945 . 340 pp . 30,.; by 

post 3 1,. 9d. (56·SO. ) 
Cement Chemists' and Works Managers' Hand­

book. WATSON and CRADDOCK. 1962. 234 pp. 25,.; 
by pOSt 26,. 3d . (55'50. ) 

Concrete Finishes and Decoration. CHILDE . 1963. 144 
pp. IS,.; by POSI 19, . ($4 '50.) 

How to Make Good Concrete. WALSH . 1955. 108 
pp. S,.; by POSI S,. 10d. (S I ·90 .) 

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

LAKEMAN. 1955. ll5 pp. 6,. ; by post 6s. 9d. (SO·SO.) 
Concrete Construction. REYNOLDS. 1961. 486 pp . 

15,.; by " ost 17, . 3d. ( $3'50.) 
Concrete Formwork Designer's Handbook G ILL. 

1960. 160 pp . 15,.; b y post 16,. (S3·50. ) 
Basic Reinforced Concrete Design. REYNOLDS. 

1962. Vol. I. 264 pp . Vol. II. 224 pp. Each volume 
(sold separalely) 24,.; by post 25s. 3d. (56'00. ) 

Theory and Practice of Structural Design Applierl 
to Reinforced Concrete. ERIKSEN. 1953. 402 
pp. 25s. ; by post 26s. 6d. (55'50.) 

Explanatory Handbook on the B.S. Code of 
Yractice for Reinforced Concrete. SCOTT, 
GLANVILLE and THOMAS. N ew eJition in preparation. 

Reinforced Concrete Designer's Handbook. 
REYNOLDS. 1961. 35S pp. 20s.; by post 21 s. 9d. 
($5'00 .) 

Examples of the Design of Reinforced Concrete 
Buildings. REYNOLDS. 1959. 266 pp . 12s. 6d.; by 

post 13s. 10d. (S3·00.) 
Reinforced Concrete Members subjected to Bend ... 

ing and D irect Force. BENNETT. 1962 . 84 pp. 
31 chans. lOs.; by post li s. (S2·50.) 

Tables for the Design of Rectangular Beams and 
Slabs. COHEN. 1955. 16 pp. 4s. ; b y pOst 
4s.6d. (S I·OO.) 

Prestressed Concrete. MAGNEL. 1954 . 354 pp. 
20s.; by post 2 1s. 6d. Customers in America should 
obtain the American edition from McGraw-Hill 
Book Company, Inc., New York 36. 

Guide to the B .S. Code of Practice for Prestressed 
Concrete. WALLEY and BATE. 1961. 104 pp. 
12s. 6d .; by post 13s. 6d. ($3'00.) 

Design and Construction of Reinforced Concrete 
Bridges. LEGAT, DUNN and FAIRHURST. 1957. 
507 pp. 36s.; by post 3Ss. 3d. ($7'80.) 

Reinforced Concrete Reservoirs and Tanks. 
GRAY and MANNING. 1960. 190 pp. 12s.; by 
post 13s. ($2·SO.) 

Reinforced Concrete Chimneys. TAYLOR and 
TURNER. 1960. SO pp. 12s.; by post 12s. 10d. 
(52·SO. ) 

Introduction to Concrete Work. CHILDE. 1961. 
120 pp. 4s.; by post 4s. 6d. ($1'00 . ) 

Elementary Guide to Reinforced Concrete. 
LAKEMAN . 1950. 95 pp. 3s.; by post 3s. Sd. 
( $1 '50. ) 

Prestressed Concrete Designer's Handbook. 
A SELES and TURNER. 1962. 294 pp. 2Ss.; by post 
29s. 6d. (57 '00.) 

Ultimate Load Theory Applied to the Design of 
Reinforced and Pres tressed Concrete Franles. 
BAKER. 1956. 96 pp. 18s.; by post 19s . ( 54,00. ) 

Continuous Beam Structures. SHEPLEY. 1962. 
128 pp. 12,.; by post 13s. ( S3·00.) 

Statically-Indeterminate Structures. GAR T N E R. 
1957. 128 pp . ISs. ; by post 19s. (54 '00 .) 

Analysis of Structures. SMOLIRA. 1955. 176 pp. 
ISs.; by post 19s. ( $4'00. ) 

Nomograms for the Analysis of Frames. R Y G 0 L . 
1957. 58 pp. t ext and 26 nomograms. 18s.; by pos t 
19s. (S4·00. ) 

The Displacement Method of Frame Analysis. 
MANNING . 1952. 122 pp. 9s. ; by post lOs. (5 2·10. ) 

Arch Design Simplified. FAIRHURST. 1954 . 64 
pp. 12,.; by post 13s. (52·SO.) 

Influence Lines for Thrust and Bending Moments 
in the Fixed Arch. ERIKSEN. 1955 . 27 pp. 
4s.; by post 4s. Sd. (S I ·OO.) 

Arch Ribs for Reinforced Concrete Roofs. 
TERRINGTON. 1956. 2S pp. 4s.; by post 4s. Sd. 
(S I ·OO.) 

Design of P yramid Roofs. TERRINGTON. 1956. 
20 pp. 4,.; by post 4s. Sd. ($1'00.) 

Design of Prismatic Structures. ASHDOWN. 1958. 
S7 pp. 9s. ; b y post 9s. 9d. (5 2' 10.) 

Design and Construction of Foundations. 
MANNING. 1961. 231 pp. 24s.; by post 25s. 
(S6·00. ) 

Raft Foundations: The Soil-Line Method. BAKER. 
1957. 14S pp. 12s.; by post 13s . (S2 ·SO. ) 

Deep Foundations and Sheet-piling. LEE . 1961. 
260 pp. 20s.; b y p ost 21s. 3d. (S5·00.) 

Reinforced Concrete PUing and Piled Structures. 
WENTWORTH-SHIELDS, GRAY and EVANS. 1960. 
149 pp . ISs.; by POSI 19s. ( $4'00.) 

Foundation Failures. SZECHY. 1961. 140 pp . 20s.; 
by post 21s. ($5'00.) 

Concrete Products and Cast Stone. CH I L DE . 
1961. 320 pp. 18s.; by post 19s. 9d. ( $4'50.) 

Moulds for Cast Stone and Concrete Products. 
BURREN and GREGORY. Designs for garden ware. 
1957. 96 pp. 6s.; by post 6s. 9d. ($ 1'50. ) 

Estimating and Costing Precast Concrete 
Products and Cast Stone. FIELDER. 1963. 13S 
pp . 16s. ; by post 17s. ( $4'00.) 

Concrete Fences. P ENNINGTON. 1950. 58 pp. 6s .; 
by post 6s . Sd. ($1 '50. ) 

Concrete Farm Structures. P ENNINGTON. 1954 
156 pp. 12s.; by post 13s. ( $2'80.) 

BOOKS PUBLISHED BY CEMBUREAU 
D istributed in the United Kingdom by Concrete Publications Ltd. 

World Cement Directory. An International Die­
rectory of the Cement Industry. 184 pp. 75s.,. by 
post 77s. 3d. 

Review of Portland Cement Standards of the 
Wor1d.-1961. 96 pp . 25,.; by post 25,. 9d. 

CONCRETE PUBLICATIONS LTD., 60 BUCKINGHAM GATE, LONDON, S.W.I 
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Six 
Times 

the Life 
for the 
some 

Amount 
of We or! 

Please write for further information to: 

This is a proved fact-600,000 tons 

of cement ground in mills fitted 

with BF954 Liner Plates against 94,000 

tons from mills lined in Chrome Steel. 

And not only in the cement industry! 

BF954, an alloy developed in Bradley's 

own research laboratories, has 

proved the tough, durable answer 

to wear resistance problems in 

many different fields. Whatever the 

industry, if you need to 

CUT EXPENSIVE ABRASIVE WEAR 
REDUCE MAINTENANCE COSTS 
INCREASE PLANT PRODUCTIVITY 
you should find out more 
about Bradley's BF954 
Castings. 

BRADLEY & FOSTER LTD 
WEAR RESISTING ALLOY CASTINGS 

8TAYllfY 8G GROU P 
DEPT. eLM 1 • DARLASTON • STAFFORDSHIRE 
Tel : James Bridge 2353 Grams : Bradley Darlaston 
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NI-HARD 
NI-HARD 

grinding 
media 

NI-HARD 
NI-HARD 
is increasingly being used 
by manufacturers in 
all parts of the world 

in all sizes 

and MILL 
LININGS 

ALSO SUPPLIED 
IN 

WHITE 
IRON 

and more 
more s 

Ml 'acturer 

C EyE manu wearing 
MEO\A ha"e 

o GR\NO\NG 
h t NH-\AR t steel. 

realising t a than thOse 0 
are greater 

\.t\es tar 
qua' Let us send you our 

leaflet and prices, which will show 

how costs can be GROUND down to a minimum. 

WYE FOUNDRY Co. LTD. 
WILLENHALL, STAFFF, ENGLAND. TEL: WILLENHALL 65541 /2 (2 lines) 
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THE EIGHT SPOUT 

GIVES OUTPUTS OF 

1.800-2.000 BAGS HOU R 

WITH ONLY ONE OPERATOR 

U.K. Representatives :-

PAGE yii 

CONTI NENTAl ENGI NEERI NG CO. l TO., london Road , Ascot, Berks. 

Tel. No : Winkfield Row 2011 
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LODGE-COTTRELL DUST 
'FILTERS CAN COPE AT 500°F 

thanks to glass fibre sleeves with 
advanced filtering techniques 

The glass fibre sleeves of the new Lodge-Cottrell can be rhe economical solution to your high temp­
fabric pocket dust filter enable it to cope wirh erature gas cleaning and dust collection problems. 
gases at temperatures of up to 500"F. The product Lodge-Cottrell also offer fabric pocket dust filters 
of many years' research, rhis new filter is suitable for operation up to I30"C. 
for almost any dust or fume-producing process. 
It can be supplied in single or multiple-unit LODGE-GOTTRELL LTD @ 

104(1045(11; 'OM-PAN)! form and extra units can be added later if required. 
Designed and built to combine high efficiency with 
automatic trouble-free heavy-duty operation, it 

SIMON ENGINf.HI/NG LTD 

George Street Paratie, Birmingham 3 
alld a t LOlldOll, JO/zQJlllesbllrg, Sy(illcy 
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4119me as Ibm/Hal' 
a~ OBmBllf If.ge//' 

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. 
105 PICCADILLY, LONDON, W.I 

Telephone: Grosvenor 4100 Telegrams and cables: Folasmidth London 

a 
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High-temperature Studies on Blastfurnace Slags.-1. 
By], E, KROGER, K. H, L. SEHLKE and ] , H, p, VAN AARDT,* 

WHEN vitreous blastfurnace slags are heated to temperatures of the order of 800 

to goo deg, c., devitrification takes place, and the heat evolved during devitrifica­
tion can clearly be seen on a differential thermal analysis curve 2•3 •4• 5 as an exo­
thermal peak or as a set of exothermal peaks commencing at about 800 deg, c.; the 
peaks usually differ in amplitude , The devitrification of solid glassy slag and the 
crystallisation of molten slag were studied, in South Africa, with the aid of differ­
ential thermal analysis and X-ray diffraction methods with the object of gaining 
more information ab:)Ut the mechanism of devitrification and the hydraulic pro­
perties of various blastfumace slags when mixed with Portland cement, 

Experimental Results. 
Ten samples of different slags were selected for this investigation, seven of which 

were South African blastfurnace slags, two were imported blastfurnace slags, 

TABLE 

Slag No, CaO 

I 28 ,60 
2 31'00 
3 36 '10 

4 19'00 
5 41'5° 
6 34'20 
7 32 '80 
8 30 '20 
9 36 '60 

10 39'50 

I.- CHEMICAL ANALYSES OF SLAGS, 

AI.0 3 Si0 2 

21,80 28'3° 
17'00 30 '40 
12'20 35'7° 
5'00 40 '00 

16'4° 35'50 
12,80 34'60 
12'90 ,H'5° 
12'7° 35'20 
13'30 34'4° 
10,60 38 '10 

MgO 

18'80 
18'00 
13'80 
12 '00 
4'50 

15'10 
17 '20 
21'00 
13'80 

7,80 

0'96 
0 '5° 
0'53 

26'7° 
0 '90 
1,66 
0,88 
0 '4 2 

0'73 
2,87 

*The authors are in the Materials Division, National Building Research Institute, 
Council for Scientific and Industrial Research, Pretoria, South Afr:ca , 

B 



TABLE n.- CRYSTALLINE PHASES PRESENT IN THE SLAGS HEAT-TREATED AT DIFFERENT TEM­

PERATURES IN DTA-APPARATUS AND WHEN THE MOLTEN SLAG WAS COOLED SLOWLY TO ROOM 

TEMPERATURE. IDENTI FICATION BY X-RAY METHOD. 
---------------------------------------------------------~-----

Slag 
No. I

' Mineral phases detected in slag samples heated in lita-apparatus Crystal-
to the temperatures marked on the dtl/-curve line 

phases 

1 
_

_ FOr_key to mineral phases, ~ee footnote on facing pa_g_e_. ___ of molten 

I
, c~~~~d 

a I b I c d e g slowly 
---- ----

Class 
MA 

I C.AS- C,AS- C.AS- C,AS-

1 

C.MS" C,MS., C;MS" C.MS., 
MA, MA, MA, M-A,-
CaMS. CaMS, CaMS, CMS, 

C,AS­
C,MS" 
CMS, 
MA 

I P-C.S I 
- --- -------:---:---;----:--------:---

C,AS- I ., Glass 
MA 

c..AS­
C;I\1S., 
C,p.S" 
MA, 
p-C,S 

C,AS­
C,MS" 
CaMS" 
MA, 
p-C,S 

C,AS­
C,MS" 
C.MS., 
MA, 

C,MS" 
CMS, 
MA 

C,AS- I' 

C,MS., 
CMS, 
MA 

p-C 2S 'I 

--- - --- ------'----------------:-------]------:------- -------
C,AS- C.AS- C,AS- 1 3 , Glass I C,AS­

C.MS., 
CaMS. 

C,AS­
C,MS" 
CaMS" 
{J-C.S 

C,MS" C,MS" C,MS,. 
CaMS., CoMS" ,8-C,S 
P-C,S P-C.S 

C.AS­
C.MS" 
CMS, 
CaMS., 
,'3-C.S 

- --- - --- -------;--------:--------:-------]---._- --------'------, 

4 I Glass 1 ~~S2 I ~~S, I ~~S, I - - - 1 ~~is. 1 

- -.'i-IGla-S5 - I-c-.,-A-s--:--c-.A-S---1-C-" -A-5--:--C-'A- S--- : I C,AS- I 
C.AS- C,MS, C;MS., C,MS" C.MS ., - - C.MS" 
C ;MS, IX-CS IX-CS IX-CS - {J-C 2S I 

- - (-, - - C;-,-la-s-s - -~-,-:~-S-S--2'- ; --~-:~--~--"-1 g:~t g:~t ] -g-:~--~-~,- ]----- g:~t I 

C2MS 2 C;MS 2 CaMS 2• CaMS 2• ,8-C 2S - eMS, 
I P-C.S P-C.S P-C,,S 

------- - ------- --------:-------:------;------;--------]--------] 
7 G lass CaMS" 

C,AS­
C.MS. 

CaMS" 
C,AS­
C.MS. 

C,AS­
C,MS" 
C.MS, 

C.AS­
C;MS., 
P-C.S 

C,AS­
C,MS., 
P-C.S 

C,AS­
C.MS., 
cMs, -
P-c.s 

--- --------1----:---,:---:-----1----:----]---
C.AS- I C.AS- C.AS-8 Class 

') Glass 

10 Glass 

CaMS" 
CMS, 
C.AS­
C.MS. 

C,MS" 
C,AS­
C,MS, 

C.AS­
C;MS., 
CaMS, 

CaMS" 
C,AS-
C,MS" 
CMS 

C,AS­
C,MS" 
C.MS. 

C.AS­
C,MS" 
CaMS, 

C.MS" CMS, - - CMS, 
CMS, CaMS., p-C,S, 
p-C,S P-C.S 

C,MS., 1 C.MS" C;MS., 

------- ]--------]--------]-------; 
C.AS­
C.MS" 
C.MS. 

C.AS­
C;MS., 
C.MS, 

C.AS­
C.MS. 

C,AS­
C.MS., 
CMS, 
IX-CS 

C,AS­
C,MS. 
CMS 

C 2AS­
C,MS., 
CMS, 
C,MS. 

C.AS­
C:1\IS., 
{J=C.S-

-----. 
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SLAG NO I 

SCA. NO 2 

SCAG NO , 

SLAG NO 4 

.... NO' 

b·B70"'C 
Q'80O"'C 

Q:Soo-t 

b 87o-t 
o:800"C 

b:770'"C 
, 700"C 

b:89O-C 
0:800-<: 

! , ! ! ! I ! 1 [ I I 

200 300 400 ~ 600 700 800 900 1000 1100 1200 
TDlPERATURE (eel 

b 870.C - - -d 900·C 
• 920·C 

, 800~ , IO. O. C ~
C 890.C 

seAGNO • ____ ~. 870·C 

r---~~~ 

...... N07~'.OO:c ~:;;;C 
d 940-C 

a 8~C • I050-C 

\ r~ 890"C 
s..Ni NO 8 r -- --d 915-C 

a : 800·C 

SLAG NO 9 

~ NO~----------~ 

- - I 920*C 

f , I070*C 

9 1130·C 

,---c : 880-C 

/ - - - . . .. O·C 

r-' , 960·C 

j f : IIOO-C 

I 

· 1 , ! ! ! ! ! ! ! ! ! 

200 XX) 400 ~o 600 100 800 900 1000 1100 12OO·C 
TfMP£RATlJIIE I'"C) 

Fi~. l.-Dta-Thermo~rams for Blast­
furnace Sla~s. 

Fi~. 2.-Dla-Thermo~rams for Blast­
furnace Sla~s. 

and one (slag NO.4) was not a blastfurnace slag. The chemical analyses of the 
slags are given in Table I. The South Afri can slags had a high magnesium-oxide 
content in comparison with the two imported slags (Nos. 5 and 10) . 

To establish the appearance of the dta-thermograms during devitrification, 
the solid glassy slags were first subj ected to differential thermal analysis at a 
heating rate of 1 0 deg. C. per minute to about 1 , 1 00 deg. C. The dta-thermograms 
are shown in Figs. I and 2. Once the thermogram of a slag was known , fresh 
samples were heated in the dta-apparatus at 10 deg. C. per minute, one sample 
being heated to a t emperature immediately before the commencement of a peak, 
another sample to the turning point of a peak, and another to immediately after 
the completion of a given peak; the points are indicated by the letters a, h , c , 
etc., on the dta-thermograms in Figs. rand 2. The heating of a sample was 
discontinued at one of these t emperatures and the sample was allowed to cool 
to ambient temperature. The cooled samples were X-rayed to identify the 

I~ EY T O " I KERAL PHAS ES: I N TABL E II ("ef"c in~ page) . 
C2 ·-\ S 
C 2;\15 2 
C,, \I S 2 
~ I.-\ 

f3 - C2S 
Ci\ IS 
'l( - CS 
(,\15 . 

2 CaO .. ,\1 20".SiO. 
2CaO. \l gO.!SiO z 
3CaO.l\IgO. !Si0 2 
\[gO . .-\1 20" 
B - lCaO.SiO. 
CaO. \[ gO.SiOz 
p,elldo-[ )a O.S iO. 
CaO.i\ lgO. Si02 

geh lcnite 1 ITt 
akernlanitc f= nle 1 1 e 
mcrwinite 
sp ine l 
f3 - di calcillm silicate 
monticell ite 
psc lIdo-wolla stoni te 
diopsirl e 

~--~---------------'I 
'" ... -~ .. unl1 .. 'n~" flnnl1t1'''lCf fn , 

nn Y1 n HlfHfll1 fl1 nJ . ~ 
.-J 
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Slag \ 
No. 

CEMENT AND LIME MANUFACTURE 

TABLE IlL- QUENCH DATA FOR THE SLAGS. 

Quench 
temperature 

(deg. C.) 

Phase presen t 

JULY 1004 

-------1------------------1-------------------------------, 

2 

Glass + spinel 1400 
1350 
1340 
1325 
1315 
1300 

Glass + monticellite .. + .. .. + .. .. + .. .. + .. 
1400 Glass + spinel 
1380 " + " 
1370 " + .. 

+ spinel 
+ .. 
+ " + .. 
+ .. 

1360 Gla% + monticellite + spinel 
1350 .. + .. + .. 
1330 .. + .. + 
1320 Glass + monticellite + melilite + spinel 
1300 .. + .. + .. + .. I 

----- - --------------_·_-------- - - ----1 
3 

4 

5 

1365 Glass 
1350 
1345 
1340 
1325 

1260 
1250 

1240 

1400 

1355 
1350 
1330 

.. 
Glass + m elilite 
Glass + melilite + monticellite 

.. + .. + .. 
Glass 
I ron-diopside .. 
Glass 
Glass + melilite .. + .. .. + " ------ - -------------- --------------_. __ ._----------------

6 1400 
1345 
1340 
1320 
13 10 
1300 

Glass 

Glass .. 
Glass 

+ monticellite 
+ .. 
+ + monticellite 

-----1------------ --- -----
7 1360 

1350 
1340 
1300 
1290 

Glass 
Glass .. 
Glass 

+ monticellite 
+ .. 
+ .. 
+ monticellite 

------ ------------------ -----._---------
8 1410 

1400 

1390 

1380 
1360 
1343 
1300 
1210 

Glass 

Glass + monticellite 
.. + .. 
,, + .. 
.. + .. 

Glass + monticellite 
,, + " 

(Ta~le 1 II concluded on page 67.) 

+ melilite 

+ melilite 

+ melilite 
+ .. 

I 
1 

1 

I 
i 
i 
I 
1 

1 

I 
I 

I 
I 
I 

I 
I 
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T ABLE III. (Concluded from page 66.) 

Slag 
No. 

9 

10 

Quench 
temperature 

(c\eg. C.) 

1370 

1360 

1350 

1300 

1310 

1300 

1290 

1280 

1250 
1200 
1100 

Phase present 

Glass 
Glass + merwinite + melilite 

.. + .. + .. 
Glass + melilite + monticellite 

Glass 
Glass + melilite 

I, + " 
,,+ " 
"+ " Glass + melilite + pyroxene 
" + II + " 

PAGE 67 

I 
I 
I _________ ~--------------~------------------------------I 

minerals present. Table II gives a summary of the crystalline phases which 
were present in the heat-treated blastfurnace slags. as described in the foregoing. 
up to the temperatures corresponding to the points on the dta-thermograms. 
The phases present when the molten slags were air-cooled are also given. 

The phases present at high t emperatures were investigated by means of the 
quenching method. using a platinum-wound furnace the temperature of which 
could be controlled to within I deg. C. The quench data are given in Table III. 
Where the crystallinity of the heat-treated quenched and air-cooled blastfurnace 
slag was well developed. a polarizing microscope served to supplement the X-ray 
analysis. A dta-thermogram for slag No.6. showing the devitrification and 
melting peaks during heating and the solidification peaks during cooling. is shown 
in Fig. 3. 

Discussion of the Results. 
GLAssEs.-When slags such as those under discussion are rapidly cooled or 
quenched. they do not crystallise but their viscosity increases so that glasses 
that are stable at relatively low temperatures are formed. Such a glass is gen­
erally regarded as a material having a structure intermediate between a liquid 
and a solid. For a glass. the order of bond or structure is of the" short-range .. 
type. which means that the units of structure are the same as those in the crystal­
line form but with the difference that the arrangement of the units in a crystal is 
completely regular. whereas in a glass their arrangement is almost random. 
Glass can therefore be regarded as a potential crystalline material which lacks 
the energy and mobility for transformation into the ordered crystalline condition. 
There are two main factors which influence the crystallisation of a liquid. namely. 
nucleus formation and crystal growth. Bonnetti 1 pointed out that there is a 
definite persistency of certain melts against crystallisation. which can be explained 
by thei r high viscosity immediately preceding the formation of crystal 
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nuclei or crystal growth at the prevailing temperature. Thus, with this persis­
tency prevailing during cooling, a glassy structure is obtained which shows many 
similarities to the original melt and hence has a higher internal energy than the 
crystalline state; it is therefore thermodynamically unstable. Bonnetti further 
pointed out that it would be possible, theoretically, to change over from the glassy 
state to the crystalline state, that is to the thermodynamically stable state, by 
the addition of energy which is necessary for the transformation of the system. 
Such a transformation, from the glassy to the crystalline state in accordance 
with the law of crystallisation, is known as devitrification. 
DEVITRIFICATION OF THE SLAGS. - When the blastfurnace slags under considera­
tion were heated in an air atmosphere in a differential thermal analysis apparatus, 
some resultant thermograms displayed simple, others complex exothermal peaks 
as a result of devitrification, which began at about 800 deg. C. and was completed 
at around 1 ,000 deg. C. When the devitrified slags were heated further, melting 
occurred and was accompanied by an endothermal peak as shown in Fig. 3. 
THE ENDOTHERM PRECEDING THE DEVITRIFICATION PEAK.-Immediately preced­
ing the devitrification peak, an endothermal peak appears on the dta-thermograms 
for all the slags. An X-ray examination of the samples heated to 800 deg. C. 
in the dta-apparatus showed that no apparent change of phase coinciding with 
this peak had occurred. (See Table II for the phase detected at 800 deg. C.) 
Slag NO. 4, which is not a blastfurnace slag, showed some devitrification at 
800 deg. C., but no change of phase coinciding with the endotherm at 700 deg. C. 
preceding its dev'itrification peak. The spinel in slags Nos. I and 2 at 800 deg. C. 
was present in the vitreous slag at ambient temperature. 

It is also unlikely that this endotherm, in the case of the slags investigated, 
could be due to dehydration and decarbJnation reactions5 because a thermo­
gravimetric analysis of some of the slags did not reveal any detectable change of 
weight in the vicinity of the endotherm. It should be pointed out that this 
endotherm is never divorced from the devitrification peak, as is apparent if the 
thermograms are compared with the thermogram of slag NO.4 and with those 
cbtained by Schramli and Bonnetti 5. 

Both these authorities attributed this peak to the absorption of energy by 
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the system which is required to give the glass the necessary mobility to assume 
the ordered crystalline structure. However, it is also possible that the vitreous 
slag sinters at about 800 deg. c., but when some melting, accompanied by the 
initial endothermal reaction, sets in, the mobility of the glassy system is suddenly 
increased to a level where crystallisation begins spontaneously. The endotherm 
which accompanies the process of melting of the glass is then dominated by the 
heat evolved by the transformation of the unstable glass into the stable crystalline 
phases. 
THE DEVITRIFICATION PEAK AND THE MINERALS FORMED DURING DEVITRIFICA­

TIoN.-The next step in the investigation was to identify the minerals formed 
during the de vitrification of the slags and to find an explanation for the variation 
in the devitrification peaks for the various slags. 

Schramli 5 repClrted that, for the slags he examined by means of X-rays, the 
main product of devitrification was melilite, which is a solid solution of ikermanite 
and gehlenite (see Table II), and came to the conclusion that there is no relation­
ship between the appearance of the dta-thermogram and the nature of the devitri­
fication products; he expressed doubt whether a refined technique would be of 
assistance. 

In the discussion which follows it is endeavoured to demonstrate that the 
method adopted by the authors, that is to subject a sample of slag, heated to a 
temperature corresponding to a definite point on the dta-thermogram, to a minera­
logical analysis offers a means of explaining the appearance of the de vitrification 
p eaks which appear on dta-thermograms. 

First, the factors influencing the form of peaks on the dta-thermograms should 
be considered. Deflections on the dta-thermograms of a sample are governed solely 
by the rate and magnitude of increase or decrease of the t emperature difference 
between the specimen and reference material heated simultaneously in the same 
furnace. Therefore for any particular specimen, the number, magnitude and form 
of the peaks will be determined by the number of thermal changes, the rate of 
the changes and the magnitude of the thermal effects capable of causing a detect­
able difference of temperature with respect to the reference material. 

It was found that, on complete devitrification, apart from small quantities of 
other phases, the main devitrification product was melilite, with the excEption 
that for slag NO.4, which differs materially in chemical compClsition from the 
other slags, the main final devitrification product was iron diopside. However, 
as in the case of crystallisation of the molten slag during slow cooling, usually 
more than one phase emerges during devitrification. Some of these phases could 
form simultaneously, but could also form in a certain sequence during devitrifica­
tion. In addition to the occurrence of different crystalline phases at different 
stages during de vitrification, solid-phase reactions can occur with the result 
that some of the crystalline phases already formed disappear and new ones appear. 

Merwinite appeared as the first product of devitrification in all the South 
African slags (Nos. I to 3 and 6 to 9), as well as in slag No. 10, and is regarded as 
the primary phase during devitrificaticn. When the merwinite crystallises out 
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in insignificant quantities. its contribution to deflections is not detected on the 
dta-thennogram. but is masked by the dominant formation of melilite. fonning 
immediately after the first formation of merwinite; the me Ii lite is then responsible 
for a single sharp peak at about 870 deg. C.; see thennograms r. 2. 3 and 5 in 
Fig. 1. The causes of the small peaks immediately following the main devitrifica­
tion peak in the case of the latter four slags have not yet been established beyond 
doubt. but are attributed to the transfonnation of merwinite to form more 
melilite and phases such as {3-C2S and CMS. This may also explain the absence 
of a peak at 950 deg. C. in the case of slag NO.4. in which no merwinite could be 
detected as a devitrification phase. 

When merwinite crystallises out in significant quantities. as is the case for 
slags Nos. 6. 7. 8. 9 and ro. it is considered responsible for the first peak (deflecticn 
in the case of slags Nos. 6 and 9) at about 870 deg. C. The third peak for slags 
Nos. 6 and 9 at about 930 to 940 deg. c.. and the second peak for slags Nos. 7 
and 8 are attributed to the solid-phase reaction in which merwinite disappears 
to form more melilite. CMS and {3-C2S. The second peak at 890 deg. c.. for slags 
Nos. 6 and 9. is attributed to the continuation and completion of the melilite 
forming simultaneously with the primary-phase merwinite. 

In spite of the fact that a reasonable explanation can be offered. on the basis 
of the phases det ected by X-ray diffraction at different stages during devitrifica­
tion of the slags. for the appearance of the dta-thermograms. no reasonable explana­
tion can be offered in regard to the factors determining the fonnation of the 
relative quantities of the devitrification phases or the sequence in which they 
formS. There appears. at least. to be no explanation for these observations in 
terms of the chemical composition of the slags alone; compare. for example. slags 
Nos. 3 and 9. which have almost the same chemical composition but exhibit 
dta-thermograms of entirely different appearances and give. according to X-ray 
identification. different devitrification products in apparently different quantities. 
On the other hand. the dta-thennograms of slags Nos. r. 2 and 3. which have differ­
ent chemical compositions. are similar in appearance and the slags also give the 
same major devitrification products. However. within limits there is very likely 
some correlation between chemical composition and the appearance of the dta­
thennograms. 

(To be concluded) 

An Honour for Dr. F. M. Lea. 

DR. FREDERICK M. LEA. Director of the Building Research Station . Garston. has 
been awarded the third Walter C. Voss Award by the American Society for 
Testing Materials. The award is presented annually to an engineer or scientist 
who has contributed notably to the knowledge in the field of building technology 
with emphasis upon materials. 
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A Rotary-kiln Lime Plant in U.S.A. 
A NEW lime works owned by Messrs. Pete Lien & Sons Inc ., has begun operation 
near Rapid City, South Dakota, U.S.A. The calcining and hydrating plant has 
a capacity of 175 tons per day. The firm has been involved in the lime business 
for many years but discontinued operation because the two small 6-tons-per-day 
vertical kilns then in use were obsolete and labour costs were high. The new 
works, which was designed by Bullock Engineering Inc., comprises a rotary-kiln 
with a continuous hydrator and automatic mill. A flow-chart is given in Fig. I. 

All the buildings and many of the components are new, but the kiln and some other 
components have been used elsewhere. Construction began in November 1962, 
and the works was in full operation by March last. 

Limestone. 
The limestone quarry, from which also aggregates are supplied, is adjacent to 

the works. The stone is taken from a local geological formation known as th~ 
Minnekahta limestone, which is in a bed about 40ft . thick. It is a hard durable 
stone having a calcium-carbonate content in excess of 97 per cent., and is of 
uniform quality throughout the quarry, thus making selective quarrying un­
necessary and preventing variation in the quality of the product . A typical 
analysis is as follows: 

Insoluble residue ......... ..... ... . ... ....... ... . ....... . 
Iron and aluminium ...... ....... ...... ... .... .. . .. .... . 
Calcium carb:>nate ............. . . .. . ........ .. . ... .... . . 
Magnesium carbonate 

Fig. 1. 

1·70 percent. 
0'38 

97"18 
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The I-in to i-in . limestone is at present taken from the crushers and hauled 
in tandem dump-lorries a distance of about I,OOOft. to a stockpile alongside a 
30-ton feed-hopper. When stone is required, it is placed in the hopper by a rubber­
tyred loader. Eventually a 24-in. conveyor will be installed from the crusher to 
the stockpile at the lime works. From the feed-hopper, the stone travels on a 
24-in. belt conveyor 266ft. long to the top of a 70-ft. tower. A blower removes 
dust and fines as the stone drops from the conveyor into a Ioo-ton feed-hopper, 
thus improving the burning process. This feed-hopper is elevated so as to make 
possible easier installation of a pre-heater at a later date. Stone is fed from the 
bottom of the hopper over a pan-type vibrating feeder which is calibrated in 
tons per hour. A voltage-regulator prevents any fluctuation in the rate of feed 
which might change the quality of the product. 

Calcinin~. 

From the vibrating feeder, the stone drops into the rotary-kiln , which was 
supplied by Messrs. F . L. Smidth & Co. The kiln is 162 ft. long and has an internal 
diameter of 8 ft. 6 in. The shell is of i-in. steel plate and is lined with 6-in. re­
fractory bricks. The kiln is supported on three tyres and is driven by a 40-h.P. 
variable-speed electric motor. In case of a power failure, there is also an auxiliary 
diesel power unit. 

The kiln is fired by natural gas, the heat consumption being about 9,000,000 
B.t. u. per ton of quick-lime, but it is expected that the consumption will later 
be reduced considerably. Burning is done at 2,300 deg. F., and the kiln exhaust 
temperature is under 600 deg. F. Severe weather sometimes results in the supply 
of natural gas being cut off; therefore the primary-air system and burner are 
designed to burn bunker oil fuel. Heated oil-storage tanks will be installed later. 

The primary-air fan is located in the burner-house pit. Primary and secondary 
air passes through the kiln, through a dust chamber, the induced-draught system 
with manually-controlled and automatic louvres, a double multi-cone dust 
collector, through a 60-h.p. high-temperature fan, and thence into the chimney . 

Cooling and Subsequent Processes. 
Six Smidth " Unax " integral coolers are provided. The temperature of the 

product is reduced to less than 200 deg. F. upon discharge from the coolers on to a 
stationary grizzly and then into a 7-ton hopper from which it is fed directly on 
to a 20-in. heat-resistant belt-conveyor which can resist temperatures up to 500 
deg. F . The ccnveyor discharges into a bucket elevator which has 7-in. by 
16-in. buckets. This and four similar bucket elevators are large enough to accom­
modate increased capacity in the future. The entire works is planned to facilitate 
expansIOn. 

From the first bucket elevator, material can be discharged on to an outside 
stock-pile or into a hammermill, or it can by-pass the mill to another bucket­
elevator which discharges directly on to a 16-in. screw-conveyor leading to a 
305-ton silo, or on to a 2-ft. 6-in. by 6-ft. inclined double-deck adjustable vibrating 
screen and thence to a 175-ton silo. The silos are of steel construction. 
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Material can be taken from either silo and recirculated for crushing and 
screening. Each silo is provided with a 24-in. belt-conveyor connected to a re­
versible conveyor, so that material can be taken directly to the bulk despatching 
station or up a bucket-elevator to recirculate or move along another 24-in. belt­
conveyor to a 25-ton surge hopper from which the hydrator is fed. From the feed­
belt it can also be discharged directly into a 7-ton hopper at the packing station. 
A vibrating feeder on the surge hopper places the material in an 8-in. screw-con­
veyor discharging into the hydrator which has a capacity of ro tons per hour. 

As the lime is being discharged into the hydrator, water is introduced under 
pressure to accelerate hydration . The Schulthess Swiss Hardinge continuous 
hydrator is 4 ft. 6 in. in diameter and 22 ft. long. In this plant, the water and 
quick-lime are mixed and discharged into another bucket elevator. Additional 
water is injected by spray into the hydrator stack from which milk of lime is fed 
back into the hydrator. This operation recaptures dust and water from the steam 
which is generated. From the second elevator, raw hydrate is carried by a r6-in. 
screw-conveyor to a I-ton surge hopper that feeds on to an automatic Raymond 
mill or to one of two 250-ton hydrated-lime storage silos. 

Raw hydrate is fed into the automatic mill, and is ground and classified, 
and then taken up into the dust collector by a 75-h.P. electric fan. The finished 
hydrate can be dropped into an 8-ton hopper at the packing station or taken to 
one of two 250-ton silos. Aerated pads are provided in the bottom of the silcs 
to make the material flow more easily. Air-fluidised hydrated lime can be taken 
from either 250-ton silo via a r6-in. screw-conveyor to a third bucket elevator, 
and thence via a r6-in. screw-conveyor to the bulk-hydrate hopper at the packing 
station. 

A four-valve hydrate packer and a one-valve pebble-lime packer are located 
side by side in the mill building. Half of the building, which is 62 ft. wide and 
r42 ft. long, is open and is used for storage of lime in bags and for despatch by road 
or rail, which can be carried out simultaneously from four bays along one side 
of the building for despatch by rail, and one bay along the other side for despatch 
by road. 

Controls and instrumentation at the burner house include the calcining-zone 
and draught-fan temperature recorders, an air-velocity recorder, a revolution 
counter, indicators showing the position of the louvres, a natural-gas consumption 
recorder, manual primary air and natural-gas valves with pressure gauges, kiln­
rotation speed control, electrical push-button controls, and indicators for all 
operations from the raw-stone conveyors to the finished product passing into the 
storage silos. 

Fifty men are employed at the works; twelve operate the plant, three work in 
the quarry, and thirty-five are employed in connection with transportion. 

The foregoing information and the diagram in F ig. r are abstracted from a 
recent number of " Pit & Quarry". 
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Heat-of-hydration Tests of Portland Cement. 
MR. E. S. NEWM AN and MR. H. A. BERM AN, of the U.S.A. National Bureau of 
Standards Institute for Applied Technology, recently reviewed the computational 
procedures called for in eight specifications for determining the heat of hyd ration 
of Portland cement by the hea~-o f-solution method. Such procedures differ in 
their timing and selection of available data, and in the det ails of their methods of 
calculation. These matters have been analysed in detail and have been applied 
to replicate heat-of-solution determinations. The reproducibility and accuracy 
of the results were then compared . This study should be of help in developing 
improved specifications of tests both for rapidly dissolving and for slowly dissolv­
ing cements. 

France, Italy, the United Kingdom and the U.S.A. were among the fi rst 
countries to specify procedures for determini ng the heat of hydra tion of Portland 

c 
Fi~ . 1. FI~. 2. 
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cement by heat-of-solution methods, that is, by finding the difference between the 
heats of solution of a sample of dry cement and of a sample of hydrated cement. 
Several other countries have now established specifications based on ei ther the 
British or American procedures. In other countries an unrelated direct-hydration 
method is used for determining the heat of hydration. Several studies comparing 
pairs of computational methods have been published, but the work at the In­
stitute was done to make a comparison of most of the common heat-of-solution 
procedures. In this work, eight procedures were analysed mathematically and 
their results compared, using as datum a heat-of-solution determination of heat­
treated zinc oxide, the standard substance for Portland cement calorimetry. 

Three calorimeters were also compared, using Portland cement and calibrating 
with zinc oxide. One was an air-surrounded Dewar flask with a Beckmann thermo­
meter (Fig. r), and another was a Dewar flask submerged in a constant-tempera­
ture water-bath. The third was a submerged air-jacketed precision platinum 
calorimet er (Fig. 2) with a platinum resistance thermometer. 

Pastes were prepared from each cement in duplicate, and heat-of-solution tests 
were made in duplicate on the dry cement and on seven-day and twenty-eight­
day hydrated pastes. A second series of pastes was prepared several days later and 
the same three series of heat-ot-solution tests made. Four determinations were 
thus made for each cement at each age on each of the three calorimeters, or a total 
of seventy-two heat-of-solution determinations for the two cements. Each de­
t ermination was calculated separately by the data-selection and calculation pro­
cedures specified for each of the eight different methods. The heat-of-hydration 
values for each cement were calculated from data collected from the tests. 

The results of these determinations were then analysed statistically to deter­
mine the effects of the methods of calculation and testing, and the type of calori­
meter. The results showed that among eight methods of determining the heat of 
solution of Portland cement, the best reproducibility is obtained with methods 
in which long rating periods and reading intervals are involved, that use time 
constants independently of the final rating periods, and that are not restricted by a 
definite duration of periods of solution and rating. The greatest accuracy was 
obtained in those methods having solution periods longer than 20 minutes, and 
those methods employing rigorous heat-leakage calculations. A constant-tem­
perature room was found to be as effective in obtaining precision as a 
constant-temperature water-bath for the Dewar flasks used in the specifications, 
but an air-jacketed platinum calorimeter in a constant-temperature water-bath is 
the most precise of the three types of apparatus investigated. 

REFERENCES 
" Calorimetry of Portland cement. I.-The Effect of Various Procedures on the 

Determination of Heat of Solution. 11.-The Application of Various Heat-of-solution 
Procedures to Determinations of the Heat of Hydration ." By H . A. Berman and 
E. S. Newman, ASTM Proceedings, 63 (1963). 

" Heat of Hydration." Federal Test Method Standard No. IS8A, Method 3101.1. 

Revised September 1960. 
" Standard Method of Test for Heat of Hydration of Portland Cement." ASTM 

Designation C186-SS' 
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The Associated Portland Cement Manufacturers Ltd. 
THE following are extracts from the Chairman's statement for the sixty-fifth 
Annual General Meeting. Referring to business during 1963, it is stated that, 
thanks to good weather up to Christmas, the tonnage lost in the early part of the 
year, owing to the exceptionally cold winter, has been made good. 

The programme of increasing the number of bulk cement plants fed by rail 
at major centres of consumption continues; this is being done in close collaboration 
with British Railways and its effectiveness may be judged from the fact the 
percentage of home trade despatches by rail have increased from three per cent . 
in 1958 to over 14 per cent. last year. This has not only lowered the cost of dis­
tribution but takes a million tons of long-distance traffic off the roads each year. 

Plans for meeting the rapidly increasing demand for cement include the 
building of a 300,000-ton works near Stanhope in Weardale, County Durham, 
which is now in course of construction and is expected to be in operation early 
next year. Production in Northern Ireland is to be increased. Planning consent 
to double the output at the Westbury works has been applied for, and conversion 
to the semi-dry process will soon begin at the Dunstable works. 

Associated companies overseas again established a new record for sales amount­
ing to a total of 2,898,000 tons. The Australian economy throughout the year 
was buoyant, but unusually heavy rains affected cement production for part 
of the year; nevertheless the Commonwealth Portland Cement Co., Ltd. , and 
its subsidiary, Metropolitan Portland Cement Proprietary Ltd., experienced a 
satisfactory year. In Victoria, the new 30o,000-ton works at Waurn Ponds, near 
Geelong, went into production in February. 

Cement remained in keen demand in New Zealand. The Golden Bay Cement 
Co. , Ltd., and its subsidiary, Waitomo Portland Cement Ltd., remained on full 
output throughout the year and sales have surpassed the previous record figure. 
A second bulk-cement ship is under construction and will be launched shortiy. 

Ocean Cement & Supplies Ltd., an associate company in British Columbia, 
Canada, participated in the increase in trade in that province. The Peace River 
dam project is proceeding and the outlook is more favourable than for some years 
past. Canada Cement Co., Ltd., which is the largest producer in the Dominion, 
recorded improved results. 

The subsidiary company, Malayan Cement Ltcl., worked at full production 
throughout the year and again exceeded previous records. 

Trade in Mexico improved considerably and subsidiary companies have 
produced satisfactory results. The modernisation of the Mixcoac works proceeds 
and will be completed this yeaI:, while preparations are well advanced for the 
installation of a new kiln to double the output of the Atotonilco works. 

In the Union of South Africa, the economy is thriving and there has been a 
strong demand for cement throughout the year. The subsidiary company, 
White's South African Portland Cement Co., Ltd., which continues to show satis­
factory results, is participating with two other manufacturers in a new works at 
Durb:m which recently came into production. Following upon the grant of 
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independence to Kenya, conditions there have become more settled. In addition 
to an interest in the East African Portland Cement Co., Ltd., a large share-holding 
has been acquired in British Standard Portland Cement Co., Ltd., in which the 
other partner is Cementia Holding A.G., Zurich, which company operates a plant 
at Mombasa with an annual capacity of 400,000 tons and exports to Tanganyika 
and to various destinations in the Indian Ocean. Through the British Standard 
Portland Cement Co., Ltd., participation in the construction of a I30,000-ton 
works near Dar-es-Salaam, which is expected to go into production next year, 
is being effected. In spite of the difficult conditions in Southern Rhodesia, the 
Salisbury Portland Cement Co., Ltd., produced better results. In Nigeria, the 
second kiln of the West African Portland Cement Co., Ltd., which will raise output 
to 450,000 tons a year, came into production recently. The demand for cement 
in that t erritory continues to increase. 

A New Cement Works in Northern Ireland. 
IT is intended that a new cement works is to be established in Northern Ireland by 
The Associated Portland Cement Manufacturers Ltd. (This development is 
referred to briefly in the foregoing report of the Chairman's statement for the 
Annual General Meeting.) The works, which is subject to a development grant 
from the Government of Northern Ireland, will be situated south of Lough Neagh 
and it is hoped that it will be operational wii-hin eighteen months to two years. 
It will cost between £3,000,000 and £4,000,000 and will employ more than two­
hundred workers. 

Information on Cement and Other Building Materials. 
THE Blue Circle Group of Companies issued recently a "Data Sheet Manual" 
which is a complete documentation of information on the thirty-five cements and 
other building materials made by member-firms of the Group. The materi als are 
divided into the following seven types: Cements and limes; Aggregates and fillers; 
Admixtures; Adhesives and mastics; Bricks; Plastering products; Decorating 
products. For each material the information is given in a form to make reference 
easy, and includes the following: 

A brief statement defining the requirements which cause the material to be 
needed in the building industry; a statement describing the nature of the materi al 
(or the materials from which it is made) and the relevant Standards to which it 
conforms; information showing how the material meets the requirements; available 
types 'of each material; examples of where the material may be used; guidance on 
specifying the materi al (full specifications are available on application); the treat­
ment and use of the material on site; facilities for supply; and price. 

Copies of the Manual are obtainable free from The Cement Marketing Co., Ltd., 
Portland House, Stag Place, London , S.W.I. 
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Accidents in the Cement Industry. 
THE Report for the year 1963 by the accident prevention Advisory Committee 
of the Cement Makers' Federation was issued recently. 

The Report states that record achievements are not easy to maintain, and 
it would be surprising if there were no set-backs in the results achieved year after 
year by the cement industry in its efforts to reduce the number of accidents. 
Such a set-back occurred in 1963, the following are the statistics for 1963, the 
figures in brackets being those for 1962. 

Total number of lost-time accidents, 183 (161); frequency rate, 0·69 (0'59); 
number of works with no lost-time accidents, 4 (12); number of works with a fre­
quency rate below unity, 32 (31). There were only two fatal accidents during the 
year. 

The set-back was not large enough to be significant, the accident total and the 
overall frequency rate for 1963 being the second lowest on record. It may in 
part be explained by the abnormal weather conditions in the early part of 1963; 
out of forty-eight accidents in January and February, eleven were due to, or 
directly connected with, weather conditions and fiv e were indirectly connected 
therewith. 

Of the total of 183 accidents, only fifty-five occurred in the Blue Circle Group's 
twenty-seven works, which had an overall frequency rate as low as 0'33. The 
remaining works had 128 accidents and a frequency rate of 1'29 against the 1962 
figures of 130 accidents with frequency rate 1'34. 

Only four works succeeded in having a year free from lost-time accidents but 
nine others had only one accident each. johnson's and Wouldham works had 
no accidents thus repeating their record for 1962; Cliffe works has had a clear 
record for three years. Rodmell works has had two consecutive years without 
an accident. 

An Accident in a Cement Silo. 
In the April 1964 number of " Accidents: How they happen and how to 

prevent them," which is published quarterly by H.M. Factory Inspectorate of the 
Ministry of Labour, an account is given of a double fatality in a storage silo at a 
cement works. The silo was one of a row of silos each being 32 ft. in diameter and 

=:=J 
1-----." 

Fig. 1. 
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about 50 ft . deep (Fig. I) . The ladder in the silo was broken and, in order to 
repair it , the silo had been emptied of cement so far as possible by means of air­
suction conveyors. Not all the cement had been removed, however, and some 
remained in semi-hardened mounds round each of the five 20-in. by 16-in. openings 
in the flat bottom. It was decided to clear out the remaining cement so as to 
provide a working space for the erection of scaffolding inside the silo. The chute 
at one of the openings was removed to enable workmen to enter the silo from below. 
Lights, safety belts and ropes were then lowered into the silo from the top. The 
intention was that the men were to work in relays clearing the cement until the 
foot of the ladder was reached . This was at a horizontal distance of about 
15 ft. from the opening by which entry was made. 

First one man went in alone, put on his safety belt, and sat part way up on 
a pile of cement awaiting the entry of the second man, who went in and was 
presumed t o be putting on his safety belt when cement was seen falling through 
the opening. From the top of the silo, both men could be seen partially buried 
in cement ; they must have disturbed a pile which flowed and engulfed them. The 
Report comments that both men were allowed to enter the silo without their 
movements being kept under constant ob3ervation . In such cases it is essential 
that entry be made from the top and that the safety belts be already attached 
to the men. The safety ropes should be held by a sufficient number of men 
who keep watch and, at the first indication of danger, are ready to haul the men 
in the silo to safety. 

The Cement Industry in North America. 
U .S.A.- A proposal to establish the first cement works in Nevada was 

reported recently. It will be at Fernley and will be a dry-process plant having 
a daily productive capacity of 500 tons. 

The final phase of rebuilding the cement works owned by the Riveroide Cement 
Co. , at Crestmore, California, is expected to be completed in the autumn of this 
year. The present annual productive capacity of the works is about 500,000 tons; 
this will be increased to about 750,000 tons. There are at present thirteen kilns 
but these are being replaced by two 500-ft. kilns. Computer control is being 
installed. 

A fully automated works to produce white cement was opened recently by 
the Medusa Portland Cement Co., at York, Pennsylvania. It replaces the original 
works established in 1907. New plant includes a 450-ft. kiln. 

The Dewey Portland Cement Co., has closed its works in Oklahoma, which 
has been in operation since I920. The operations previously carried on at the 
works are being absorbed into the enlarged works at Tulsa. 

(The foregoing are based on reports in .. Rock Products.") 
An unusual feature of the new automated plant installed by the Calaveras 

Cement Co., at their works at Redding, California, is the fact that the 450-ft. 
kiln is fired by natural gas which is supplied through a pipe-line. 
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Canada.- At the Fort White, Manitoba, works of the Canada Cement Co. , 
Ltd., a new kiln which will increase the productive capacity by 50 per cent. is 
being installed. The annual capacity will then be about 835,000 tons. 

A new works is to be est ablished by Canada Cement Co., Ltd., near Brookfield, 
Nova Scotia. The annual productive capacity of the works is expected to be 
upwards of 800,000 tons. The brand name is " Maritime" cement. 

The St. Lawrence Cement Co., is proposing to extend its works a t Quebec. 
When completed, probably during 1965 , the works will have the annual produc­
tive capacity of about 735,000 tons. 

British American Construction & Materials Ltd ., has announced its proposal 
to establish a new cement works at Rosser, Winnipeg, Ontario. The works, 
which is expected to be operating late this year, will have an annual output of 
more than 170,000 tons. 

Alaska.- Alaska Portland Cement Ltd. , is to establish a works between 
Anchorage and Fairbanks. The initial productive capacity will be about 85,000 

tons annually, but it is expected to double this capacity la ter. 
Mexico.- Allis-Chalmers Intern ational have announced that they have received 

an order to supply equipment for a new cement works to be constructed in north­
western Mexico. The equipment includes a rotary dry-process kiln, which will be 
9 ft. 6 in . in diameter and 325 ft. long, and will have an annual productive capacity 
of ab Jut 300,000 tons. Standard Portland cements and a type of pozzulanic 
Portland cement will be produced. The works, which will be at Hornillos in the 
State of Sinaloa on the eastern shores of the Gulf of Californi a, is being esta­
blished by Cementos Sinaloa S.A., a company recently formed by private Mexican 
investors and the San Luis Mining Co. An adequate supply of raw materi als is 
available close to the site which is some 40 miles inland ncar the Fuerte River. 

(See also references on page 76 to Canada and Mexico). 
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