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i-i ortter to t§© able to put tli« numerous type» of cvmvut i» their Hgltt 
per «poeti vc 1 »houltl iiko to alto* urivflj üonie atattaUra relating to tlio 
premutation of cameni from til » to 1070.    (Slido Ko t). 

Thin curv« showa the d«v«lopmoni so far - ond an «xtranolalion to tins 
year 1MB.    During the lust dcctulo world cement co.iaumption   »io« ettown 
'i growth rate of 6.3% por annum. 

A BumniMi ikftt <W# trami continuo* ^ä conauinptloti wilt HMmife a#tt©MBiig 
to UM ¿Atoé part of tho curv«. «Mete roughly corresponds lo ft douMiHb< 
from 1969 lo 19W. 

Tfc« magnitudo oí mm figure« loaveai» doub» abo* UHI o¥arwH*.lm.ng 
ininnftaanr of (bo imkialrv* whieh raaka Mi out of Äe moat fandaaaontal 
„f * ha tt«*wv ftarftiatflea. 

'Otiior COUHHIû? wlrttH . .. 

in tha Waatarn ^W*^^^^*^^ttÄ^^ a«* um* *• lib   f ti» total SMMMI p» liBÄ«b o« * mm m «P» mm* 
coftaidaa^aiMv loe.î. 

oil nudo No. i mm mm <• «Nit ut» if mmm *m*& **• mmmm 
«táfcti«» MmllAfela ta* day 
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Kn I*'or  coiH.-ri'iin,'in tuUl 'A t uîiiM' 4"»1 ï.'HMII !'¡tr<l. ii'i'v   Poi'Ü-ft«! Cl'liimit   • !M 
offers  ;:iinsií¡ri'al»|(-, un« ,m<ñ^n (»Vf:r ordTiia»^"*i\)rl]TimT">CnH,i|i#   ëimjii; 
het'.au&e oí  ííH   I m »re i',!]nd  IHíA»  OYOIIHíJMI,   nal  mi   »«tin  rtni»<«i  rapi'l 
hardening iv.rltanrl cf-n.tMií la ulmn;;l ¡¿tant'unì íor WíUUT cOMcffcUtu-- 
¿ohá» in .Svam ii na vin. 

^ÎJCft?/.Ç^ÎiÛfeLîl,A-i>1,.,i,ii1..fîi l,ftVf' ÌH'*'n Jntrotiiu-oel because uf '!>«» mot' 
for «util i:f!i»tmuì"7ói VfñiVrj^ouiul ronzii«" nu Un» work in covui'ri«»« v. il» 
• üptetc oiNitniiiin^ soi«,   »urh a*. Kiiglnml un«!  K ranci«.    In IhMu, ark, 
whorc «ulph.it t. ronlatniiiff soils me not lu«m»,   a «u»lp!»aU  resi» ir 
cemftitt is iMfVvrtlwtairjj nmmiûKiurc»! ami utfrcl for tw« water CCMIî:I«MMHOU 
work. 

i<OW heat ci;ment   wa» introduce»»! ut Mm Unit««! State« hiuauiif» «f tlu« 
ñefíd tor htîiM}; àT»k» lo control Ma hfcat tJeVrlopmrnt infùoV Inrt4» 
stria turo« of »>agB ron«-.rt?to,   sutli as power station damps.     Titta i« 
hnolhor example? of a cas« where the tHMnpoaiUon oí Hie earocmt ha* 
ÍHífíti deforminoci h> th.- uS«. for which tho t-omtat wait »ntciitftl. 

Ä&« «SK^Vl J* »ntfhor oxampti.. of a special Portia ml ¿cinemi which 
If •!?!      enl,l'üIv

t 
lor «teeoi-ativv purposes.     Aiiftrl »rorn üB white colour 

It ho» no Bpefittl aclvaiiih^o« coinpan-ij io orflinm-y PorilanH c«mnn». 

Ojhgr„ enrogti t s 

imïod^/^lfli^^ il1 vVnen{u"i 'í*h all,,-l,M0 ^«>«»t which wuB imrwiuceU    i iDlfi by the Krom-h .¿utavv* Co.     TI». iuvviitioii «if hiiii 

with r©«i»ta»Hc to BUlphaU* attack. ««**ng a ccmcsi 

üüJSr?. ral
ílwa-yft httd Vx»><,riti*,<,|íU vi»ry ««rions aflat k« ofi ordinary 

concrete •truelnr«« on railway works i» Roiithurii IVaiut.« in rw5o u 
rjííiona wh*r« tha subsoil strntn consisloU of nnhvdriïe or ffv^tin 
iA£°JTlíLfT mñ to ,WS 'he f'W»' railways L J An 
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'l'In'   '.¡tel  i on.v.'i;  jí!;o:i •I.»-, ».il ?M> TiV VVCì;:!!' il» »•cima:   pro.Kici'i, 

1 

« 
* 

inni  tlu- IIIHìOI iciiiii -i mi.« i¡¡? ui»uiii   1 !ii»l». ir»uo«V. 

'The nu».it  iinj»-M >:tn'    ..ìI».T;II cantpo:ivnl£>  in M,'!' ¡»lumini  »•> 'mn',   or 
fÜmcw'K  KiM'hi,   ¡»t,  r   is  ¡Ino tailed bectti.»e oi  the in«.-:t  common w.i; 
of infuturaiM   o»   :•>•:* «'i,"v7,   C'A,   i'.iul CA'J,     fino o'. the  nioal ch.uMi- 
teristir proper; «•-. o:  hi/.!, uluiiiiiii  rcincttt je ¡he very hi}»h early 
Ktrcnrth rtlilfiiiu«. .     Jl.h illumina cemeni will il» VA hours develop u 
ßtr'Mi^Mi wnii'li  •'     :iM{uvN«ïMïitclv  5 timen tin« «»reiujU» of rapid hurdeiiin;' 
l'orila'ml remen!,   í»IH¡ m 'i day* it'toul  twiec the strength ol  rapii! 
haiilciiHii»   l'oi'ljMid   COUiff.t. 

A very serious drawback of the high nluiniua remcid »ti,   however,   Ui.-i 
the strength .leveiopnu.nt is extremely sensitive to wetcr-ceinrmi rutin 
mid,  most of all,   to curin/? tournera! uro.    High alumina cony»**'»' v.ih 
i water-cement mito of 0.8 wiil attain Ite mani mum strength in al»o-.il 
24 hours and will retai» thut alinoci  indefinitely at curing temperrMuiv* 
iiclow about WC.    If the cnrMg toniperaiuro »fe inervo»fctl to 35«, 
however,  the* strength will obtain it« maximum in »butti 84 nour<*,  but 
after 90 day« the »trench will be reduced to leas than half ol Hits 
34 hour i» strengHi. 

If the watei'-cemunt ratio can be «»pt tower titan the optier ol Ô.4 
or less the problem it not quite eo serious, but in any enne it ia not 
trj-day considered sound practice te use high alumina cement in mana 
fonerei* con strut; Sona.    vVhile the high alumina cement ie net at all 
suitable for use in the tropical eli male it may have rattier great 
advantages for construction* works under arctic condition«. 

rerhups the most important nao of high alumina cement to-day ia for 
refractory concrete to withstand medium or high temperatures. 
Refractory concrete« »et in the ordinary way ami develop   atrenfith by 
» hydraulic bend.    Prom a temperature of about 7ö§«C aid upward«, 
dipendine on the type of aggregate, a new ¿arm of ceramic bond «tarts 
developing 1/ «olid reaction« bevw en the cement a d the Tim aggregate 
and increases with temperature.    High abitui«» cemeat la thu» perhaps 
the moat important cementing material used »a refractory concrete« 
that are at the moment being used in Ute cement industry for kiln 
outlet section«, cooler topa, and burner pip« insulation, 

Portland Mast furnace «tag cement, which 1« made by grinding totfcUn-r 
Peruana cernati! cfirnwr1, Saler cooled blast mn*uce «lag. and gypsum 
er anhydrite, is an example of a eetnent that la not made so much to 
fulfil certai n required prepertic« a« to permit the use of s waste 
product which can be obtained at a reaventóle price, and which has 
certain cementitiou« properties.    For this reason Portland blast furnace 
•lag cement is normally ouly produced by cemem work« in the 
vicinity of «tool works.    The properties of the cementa arc perhaps noi 
quite us good nr. thoso of Portland cement,  bid nevertheless the product 
has been accepted ae equal with Portland vement for most applications 
in countries where it has been made. 



Tenuiïr" flu,!;«-.-.""Vi  »MZ,A.UUUV r-.ik ria»  and  v/pstm,,   ¡ •> :<<> ftxar-.plt.: 
of u cernen'  which  -h  ¡nin-; n-a-« parilv  Lu eavM   of Us sp-cjal   pi oper- 
li«*»,   and parli v bot-anrc u! tin;- economic advances in using ihr 
pu'/ïolanlc  materia1.     ÏV/./->lanie n.^oi i-.ls confia s i lion   m n   sjK««.-.nl 
reami v« form   .vliu'.i  If .*HJ*- '.o confine  v. isli inn.',      »hoy   veve 
orl^nulty «im-ci   i»i  Po-n.VM» remero"   mo<-ta>*H «nel concrete on a.-cou»». 
of Uilb ubili v of roinl.iïiîuff with 1« ne; und so remo •••«»<; the calcitim- 
hvdroxtde w.-lrM   vf-- «¡i,,»« •'••i»'* i»»*-   " ttv» SMIìM of the- Portland cement. 
TU: calcium hvdi-oxido  .tfl»tc-h is rather auaccptiMe to chemical attack 
I» thus removd,   an:! ;i lime DIIï2O!«H:I  compound ia formed    ir.ri.eüd 
of it.    The b.jiA¡uiu-:.ii o*: H,'.'-.?:ir:     ¿or Porïiand cement clinker in 
u cement dot*.« rwduce the strong h e-jr.Mjwhul ni early aj;os,   but M inter 
«get» the »:rci:nL!i run :.c'm,.iltv be »cinewhhl higher than that of the 
corresponding Portland cement. 

A rather intere*!in* type of puza-olanic cement iß the so-called fly aah 
cement in which toe ptuxotanic material i« putveriawl fuel ash from 
coal burniti? power generating siutton».    The fly ash it» normally 
precipitated in Uie nlcctrosiatic weripi'.r.tor* as u very fine powder 
villi a specific surface similar to that of Portland cement or higher. 
The Üy aah can thus be mixed dtrcctlyinto the finished cement, or at 
can ha Jntroc..ced into the milla logctnor with the clinker at the grinding 
of the cement. 

The use of fly ash ?n ce ment ta claimed to fei ve a number of advantage«, 
Jl should improve the workability of the concrete because of the rounded 
shape of the fly ash particles, thus reducing the amount of water 
required for a certa ir workability of the concrete.    The addition of 
fly aah with moro than 52'A of sitien to magnesia-neh rement wUh a 
high autoclave expansion ia claimed to he the mo.it efficient wrty of 
reducing the autoclave expansion to permissible ¿evela. 

The strength properties of a Portland cement is changed somewhat 
by addition of fly aah.    With a aubati tut ion of 30% of Portland cement 
by fly ash the strength of the concrete cured at 18-20° is reduced by 
10-30% at " day«, 0*35% at i* days, «ltd praeueaPy unchanged after 
one year. 

îly ash was first used in cement or concrete for Large Dam construc- 
tions in '.he United "ta'e*:, ppr*'y for economic reasons, and partly 
because of ils influence on workability and heat evolution. To-day it is 
used rather «xtenstvely in Germany a« the fine ssnd fraction of concrete 
aggregate« In amounts of some 100.000 t». 

In the United States of America, the Soviet Union» Frunce, and Austria 
it is also used ground into the cement in quantities up to 30%.    In 
Vranee, for instance, ü is permitted in one class of Portland cement 
in an amount of up to 20%. 

The original mason for using puzsolanic cemeatg was improved durability 
obtained m concrete- in marine,  hydraulic, and underground structures, 
?n combination with som»* economy.    The reduction in heat evolution 
later provided another reason to use puzzolente cements in mass concreti 
for Large Dam constructions,  for instance.    After the discovery of the 
alcali aggregalo reaction il wag found ihn', addition of puzteolanas could 
check the destructive expansion arising from Mila cause. 
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Cuper^ulpiK'tlö'i ceri.im«  ir. mon-..- .from Mar!   rumaci« í*'»*>í; no'.vat".!   "' 
•Acuno of cv»Ti.r: i!--«-,   r :  }p'»-Hr a.id :i   S'TiUll  nmouni   o!'  ,rf»r' 'antl cv.-^f. 

•i ¿ri uauuli,   nt.*cle I-    :rrii.«»Miií u i)>[x¡;«r" .»í hO-.W- </ gr.'iinilí-'r-'.l  ,;?' 
10-15% i»C "»' víiî Lt/- :m»J ftl.'^M  ;<"<• r '   l»t»ri«at»«l  tTincit',     K if  u:-:»-i!».v ^ 
«round 'o a  ¡   "h  st*-. if>r- ->"tirf¡.,.f.,     "vw^iifl.  lo ilS f. ti U htí UI.MI   "'Oirj 
crn2/g. 

•i  ínr; a !tí "?» :
,
<
,
:-'í i: ••<-•«   *•• ' ^r'-'i'?   M.t;i» Ir,   a low lea* o? hydration am* 

h<ts partiouïarly l»««:n tu.ucl i'ur utruciurcu bolow gramil. 

J'Hí rna.niíactwr«? han prfaHicaîJv coaled íeday beerai««? of it» vf.-riotta 
iir».wtw*kfc ano tiut Uck of a suitable «laß *UK litt;»» Al**):* '.-CHIìOMI 

(muí.   IH Aî#>9). 

; ;<iandinic Cement 
»i i«JW«ll    II     l'I      «I    !•    • •• I • — 

expanding and ahrinkage compensated "cwwtB have been made m   hv 
USSR »'nee 1042.    Thov have lie«« manufactured in Wane» i^y the fírm 
af Pallet A t:ì*js*on in tho niwtoen fiU»oa, but tho manufacturo in 
France has row been abandoned, 

thcty ire now being ntuufeotiiwrt to ««< m ami the U&Ulf  '•» "?*» 
iWi ot material have he*n produced, a "»hrinicag* - eompenaating 
cement" »«kt a f,*olf - atregelng cement\ 

The addttioa of exeea» calcium a^phata io P«rili.nd content I©»*» t* 
urwoundiwaH beeauae of thu conUnuud gradual  réaction oMh* «ynmnn with 
•.he trteakiuro alumínate in the cement aftor it   ha* hardene«.    *» 
expandí«« cement« Ute formation of calcium »olphoalui «inalo J*•M 
haroforo occur at a Um* when the roncai« ha» tteveiopod •OHM» tiret..«-» 

but is »till sufficiently ploatic tp accomodato oo»-. ¡Ur ilod ea|*mnou 
without olgnlfleant cracking.    Tito formation of ^^Z^^iTmJSL 
require« tt*e woaoncc of calcium, ntumtnkam« aaa filpbate ion» in too 
i»:caUno »olu on and Uit« nan be at .tiovod in coverai «ay». 

Tho «spacing comen» developed in tho USA 1« bogad on a mature ui 
-crtlenT uement with w i»*nw <ive agent prepared by cltnaertn?. a .iiismrc 

cf ohoUt, batmUe, and gypmtm of 130<M4OOoC    ^J^^^^^â 

with the proportta ** ** oxpanaivc component and «Uh Ute ftneiie«f of 
the cement.    Tho ohrintage-compoiiaoUng coment contain* about **-*$* 
of the exponaive component and the aoll-stroaoing ««mont ahmt tMUfr. 

!» ih* firat ca«e a relatively low unreatrained expatwion poten? ial: of 
about 0.2% ia aimed at, in the aocond caoe a mwc » hlgbor ora» of a-w» 
is dooirod. 

The ahrinlsago-compenaated cement is available ~¿n,»°"lm"y '""J" 
USA. and the annual production ¡unotmto to s »me hundred thouaantfi» 
tona.    The use of aelf-etreeiing ce:.ii.|ù for pr«isiicnsod •nt]rfüJ* 
ettll in the development* fttge,   »>ut it iti i^à^û a developnu-n   io «uc n. 

The expanaive cements devotoperl in th** Sovie* Union are of two ty|v.f . 
Tho ahrinlcago—ouiiwnoating varioty conalata of a rnixtjre oi   .¡uh a.u j-n..v 
romont.  gypsum,   and hydro it t! ..alr.uir» alumínate.    Ihn a<i>í-bHLi..:*n¿ 
circuit is made    fron, a miatur« of Portland cemont,   hiph aL.tinna 
cerner»,  and cypaum.     A further typo of 'ow cxwoiRioncen.ent is »MI- 
in the ÌJSSH from ldgl. alumina cement  «round win. anh^tin .-. 



V.'lM'ii  elf   .¡' ' i>'¡'   \>i   ••.«    ''<:•'-''   '•-»'•«•,   _i  i;i '  '^'¡'''   'víii'Jíjr.iri'C.s a  cliii'jnn!: •-,.) 
ti»   vul^.'Ji--   WhlCh   !,"    :     * ':•'    il''-< <\ ! :,;.t»¡í\ 

If oîuiiwrv <\mrvvi>'  . -  trt-tn« «I c,i.-<?'''i!'->   iuul  is koj><  »üOini   fur  7 d;>>;; u,, 
pro*ecu:ri u.,tir>.   •-.••••     A u 1,   .,;.;  (if.i'j..Mi-   fi.vrt  w,;l   i>f  no dan.'cr u;' 
Shritikagr ct,âv.vK.      ¡ .,t   u a«..:.; -.v< ><». ^¡.M,;* .;  •/ • oii'-retr  duc in f^rinU^ 
corrosi >oad   .ou».*,    •••futur-,   thnj   o!  K-^•'V-''.    oily,   mul  a Maiolicai 
purvey o< CJ*.Iì..!.N it. -.-.».n. c..*- L¡       A,.U .»»:*>  ..;ily .J-out   10% oí  crack« 
fourni in toîvruif» «.-ot.W.l he auriferi í<! !h<" jOtniihntfi1 phenomenon. 

The irrevi'-riiHo Kt.» ''iku^c oí  ¡i»i.<teto ¡s <k:o to the fad  thai the water 
added to ili: centi ir   -u'îi:.. un .i:.--    í.-U'M r  in 'he crystal lalHt-e of Uif 
rcA<-tiOu jiiodu^ifi  »JIM.  .n tin.  iltjuui .'(lfm. 

On a îeri|»'li-th«i»iîC' ba :>¡> *!'<; ^!\rinka^« amounict ¡o ¿ibojl  0,2% oily;   it 
is this dwii,»"iiional t ¡iM'pc whit'ì it it» attc-r.ptod to eliminate in the 
shrinkage cf-npensuiiir. c«mt'n'. 

Up to I0.Ì8 therft WP.B a sfc'hir:"C ten in the Cernían norm DIM  1HÎ4. 
Coment* lo »>e mst-d   n highway construction sltould not. show a shrinkage 
of more tlwm 0.0 mm par m when thny were dried out over pot ash 
after 7 day»' wet storage. 

Addition oí natural P\u-/.u5anu) ¡ori'la to increase the shrinkage while the 
addition of iiyash to the cernetti m some» ruses is reported to reduce 
shrinkage. 

&S2ÜL 

Shrinkage should not be mixed up with another property of set ecmoni 
which is «¡»own as creep, v/hich is a »low continued deformation under 
load. 

It was first discovered in 1930, and has usually for engineering purposes 
been regarded as indopu»wJaitt of uh: iniug«-,  but it is «tear thai ucluallv 
ttM two ar   interdependent.    Hot   ere caused by J<J ver siete and irrover- 
slble oranges to the i*<¿\ wfctuuit e¿^ate. 

Or unloading M a pressore put on a specimen there is ait immediate 
• matte recovery followed by a delayed recovery leaving ft mm of crtop 

not recoverable,    trmp in concrete differs from that in metals in that 
it occurs dwn to the smallest loads at which »teastir ¿monts can be mad« 

SUETS'* n
1
,,me

á
rff

u* «»ôWî«» of creep and variants of thorn, but a full 
EJ^aïii * *tiU tockin*-    The truth probauif u that there ia «ore umn a tingi" eauae» 

In any caae, the phenomenon is so Important that it is necessary to take 
it into account when manufacturing prcstr*ssed concrete. 

Oil Well Cement 

^LÏÏT^L *9t»*n** arti »*«<» « ihe petroleum Industry for cementing 
ÄJr    i«5 ÏÏ?|l°,l,e Krrmndlns rock ^nation,  and to seal off por*« water- and gas-bearing formations tnrough which the drilling passes; 

IMoSe*"« wfîM in *>*»«* *« *«* form of a slurry and it will be 
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)-»I*oj»ertiri«   vi   oU   W» Il   '.'u^li'.: SIìJM;
1
 ir<;i< r• < i>\ 

¿Mroloum  J,»«ti1ulo   i-,   .he  s,KHi:>!.M»:,s -MM   *n>   W   a,.'   lo»;.        »he      ( 

,?ííiO  «Uither bc-lo,'  rt.iH.   ,v././.olu»:,- «-^iiis  and  «oais^y ;;ruuno t.< .!...• 

I he ct-mr»' 
jV 

nì.niiiwo for abtun  Ü hour* and IIMII reach « »witflli «i ft-  J«v*i •'* «-/•'»• 

Vtii*'lRrid comen!«.     Spc. 
metliyl-aeUtilofii:,   lunnh.f,   urn' qupiuv.oWo. 
pîiri(pahïf for nbir.n  Ü 
>.   IliO   «Íiorlrül   piglivi 

'àWîng of O.    WoU e:.,,..-,.'  i^ulrt    a  very  ^MII «''^^.f'1 ••'" 

authorized by ihc APf. 

Miwonr" ce «cm» -»re used en î* sulwtlluto tor Mint m ¡N» maw^iuiv 
oí SrÍ    A morUr cotrpo^d of |ww Porrmi «roMmi.  **»«£ 
°s torMh «iw» wiwrn-kftW«,  and in order la ¡ifiFr»vi-«w mortal. «V 
^mon?-UmT-»and mortars were onto prepared ai :h» Imildmg »:*••. 

Thin leuda to tt.e teveiopmen! of ijieclftl *»aaonr» cera«»*, wWcl». "*•. 
firs! indeed In tt* USA. Tût une hu« «P>«d t» ««•»* «oUi*ri<M <u»4 
m»»onr> cement» *ro BOW *.dely »«art. 

Ciri****,  ma.. mry cum»** «J ^J^rSÄ^ 
clinker«  gyvMiro.  Unifotem end »a »Ir wtr*i^«*C1"

t;.^r¿^ ^ci- - e^»¿dSr«trtoi plántulas y^a^Sï^^ïl««, 
j ctüitiivély wW«h aro tvn of the tund*m.Mt*l propra«» W i»»»ei»ry «• 

v->» »Hand Cement, 
ilftv Tr»M»T5ñ 

ttlne. tkt tum of the century «*?J"« • ^¿.lÄaSuy »mt 
ronipob-ttion »f Fortín* can»*,   h» c^tt^^^S2vSTS impí-MW* 
;imt oí »aie» ruling «oitieyhaU    TW» hM bjen.^^^StoinS** 
methods ol manufacture which hat enabled «J» innmiimnuror w Ç•" 
meine«* w rrV"V!"r.*    ««i*«» without leettlUng yn»o»ndne»».    lo »w ccw«ii«¿ Wgher Hwt content «"^^r^1    of t6 differtnt c«mcnt- 
period iS0O»tllW iUe fc»-ai--^c ;...:.-.— wot..i.3»i.iw 
produced uro * M follows: 

C|Sî •Mb 

1©% 

CpA: 

C4A^t 

assuming * ire» Hoi* cootem et 1.1/*%. 
»ru- MA*.M««Alviini! evorece »elwee for mod»rn ordii»ry Portland com««!» the correw^dwg »vor«|o w*w» #w ^ C4AF.    Th« fro» Um 
«ire about 4S% of C3S.  «sj* C2R,  U* W* •**   ^¿Z of the increttiMd 
of modern cemonje ^¿ ^^^ tr^lt 0 Moî' nKlood e«o».i- 
contení of trlcalcium «thcete,  the •t'^"BlB ij ^¡0wiver.  clue to clmn.-ts 
•^7   H°f ZSa." iMÄrStt    Ä «Tcngth HRun-. 

.mo 
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ilOHO.XT,    Ulli!   ¡'.IMI   <\i   i »ics f .:nVV.    ïKt'Uf'J   . uüli;    m M MO .»peí' ••«iiMìil; 

1. 

t'1CVt:í» V-r •U: on     i, tii.iT¡'-,      tM»v íc'ih   projX rüt:,sí    »Itti !i;vM';>\- 
ami  í,íMH«   s  j. ...!  p¡-,-.,-..!•;•».•«.     As   i specific c'.vi.mp'c  should  be- n:cni.!»ried 
the  tendent ,  of   *!i.   rf':!,-'   i-rr.iíj  '  r.¡> .'<'•»' dr.n'n;«  vorace und truis.spoi . 
talion. 

i. 

New ami laricir  type» of ui.irhine«,  e»q>ocia!iv roU»\v kiln*,   have ctitiKt'd 
prodmho>t pjoliit j.js,   pnrtly through H  churi/ién clinker «»-'<• distribuida inh- 
alen] i  content  which i« often  lm-rousvit,   but usuali)   a hw conten«  of (Veo 
lilIKí. 

3 

The dovelopmettt  fif extensiv»» automatic, n equipment which is now ovaiiahh; 
of for ccmrnt plants, especially large ten en< planta,  where the ecotio: r 

installation* of this» kind r:.ti*t bo considered iavovrabl«,   open« the 
posaihilily to operate the machlnus. with math greater presión tha,i 
earlier, an« thereby opens the ¡»oesibtftly oí optimising tho processesi to 
• Muffii higher extent thai   ha« been pousiblt earlier. 

Who« the demand*on the quality of the* eement ha* buen increasing throiwh 
fnt year« this Is probably t« be M Kleratootl as u consequence or the 
inerì usto* rationalization legardltw tî*c- us« •;: ih* uewwii,  »»»peiidilv iti 
the concrete pro.taction.    ,V rational tonerete? producer wry aeon 
discovers thai itit rcaajriß Ftr«i«jtb properties oí «he < cment make» the 
contri** cheaper,  especiidl,v ir» the  vav that a certain quality of conerete 
©art be obtained %vitb a lower content of com««* por «3,     Thè rationalisa- 
tion of conci-rH»  »nnnufuett» e hw I .«en inspired io a high extonl by the 
«to of ready-mix engreí*.     »peemUv fur -tori** for reaiiv-roix concrete 
reel in a vf 7 «Ui ect wuv the eco* '«nie probi* in .s i« 
actual concrete manata oh«re. connection with the 

If ue consider U»o Increasing demands on ¡he strength properties of the 
cement as a natural caniKuyuvouo of the iMUooalimion of the concrete 
â ÍSl2Jl Jili??11! "5*v'*1 ihmi yOJ wU1 ***** wide,v *r^P«ni eterna»*!* »cenijmt quality in dmerent countries,   'tepeiKline; to a hid. extent ou how 
rational the concrete manufacture i3.    ât is quite natural that the 
l?2rí!Í5?,,ly dem!u,i,a *lHO i0nfi {* **» ^«nanda of greater uniformity 
or the cernen'h,   as vanauois especially downward»,   with roaoact to 
atrctigfh properties immediately are felt and will bo of economic 
conmvquc net a. 

It iß,   therefore,   important th*t comcitt nnaniiUfiiurera avervwhöre 
acknovaedge ft* Jcvalopme.it  which is RoinP on everywhore     ndoee co 

spec»!,   but the tcvlency ^.-rsis io oe the  *.mu  ali over. 

À 
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J 
i 

! s 

il   would   lu-  qtij'c   rt;!»-\niif   ti»  ;ud; wlinh   l'a« turs cspf« t.iliy   ¡ni'îtHtn'c   IN 
(;»rt<!   H1»M«II:

;
Îî   f»ft»;>t.•»•'  •• -s.       Wi>  ail  know   Ihat  goorl   strength  pivprr,.ii : 

Hî-t-   pvimatil     Kyì>\; -. • r, -, '   :h/ou<<h   a   liifjh   Ijmc   .saturni i oit,    or   mot i'   spci.; • 
ri»Uy,   through a  h'- 'i  rtinifiu  «)i  îricaîc nui   :;:licato.      lo U> ìVÙK-   h» 
oMain a  Itivi» ti'H'. li i'.ivt  bilicalo coulent,  without  the   ritik oJ' ex»-o:-;.;  of 
lim»',   wliii'h wiP  ir    i!    in   frei- .limo in  tin* clinker,   ihr- clinker  hmí-o, • i- 
in of  ffc'ir..¡Diluii   u::p •' ¡ance.      Il is quite   cloar thai  r«   hi^h conloo.   <*t 
iriuulrioüi  .; lu ; ¡j  ;.   only  oli'cùnable ií i ti  all pari«  uf 'lie iiulivUtunl  clin- 
ker thou* i s ft tii';fnr-';i  ;-. \»p.Tf»if, i bv-Wff-it  'ricalchiti«  silicato und  l hu  «»'IM r 
clinker  • i; i »tarais,   i.iíUthly Ute 'cium silicate,    ìnnoàiioycttity can t»c  cate t"¡ 
by a b¡¿;h a uh COI¡I«»'í'  in coal    H< u for firing Ih« rotary Min, as a ruk; 
it i« rather «H ff until to vnmwe a homogeneous absorption oí the vont nah 
in the cïiniicr.     While it was earlier considcrcdcd that clinker of jiood 
qualily coniti be ol>l»w;ieil t>v perhaps G-7% of aah absorbed in tni?  riin!;««!* 
lite high strength rcMuiotucnt to-day will  hardly pcinntl the absorption 
of more than 3-4%,  and the; beat resulti» as regard» clinker hun»oßenvi»y 
aml strength propet tics arc,   no doubt,  achieved by using ash free inulti, 
mich as fuel oil or pan. 

Another important factor for clinker homogeneity ig the finenesK of it» 
raw mix.    When the fineness means so much for clinker hmno^om ity it 
is due to the fact that the individual mineral grains of the raw mix only 
have a very limited radius of reaction a» regards chemical activity, 
«sty About 0.5 mm.    This means that a large grain of sand or lar^c 
grain of lime is. able to react only with the immediately «urromnuun 
mineral grains, and for that reason it will not be able to react complete!; 
Tht/afore such large grafita cause inhomogeneity in the clinker. 

For this reason it is vwy obvious that raw material» which in composi« 
lion approaches a natural cement, and also have a fine grained mineral 
Structure, open   the possibility to produce clinker with a high hon »«»íí ene it. 
even when (hey are relatively coarsely ground.    The same also applies 
to naturally fine grained raw material*,   such as chnlk »nd clay.     In 
contrast to this it is often experienced that relatively pure and coarsely 
cry stallini: raw materiata require a fine grinding in order to «ivo clinker 
of a sali «factory quality. 

The next point of general interest T should mention is the problem» 
which ' * introduction of new and larger types of machinery, especially 
kilns, have caused.    Thr» nc*  types of kilns sre characteristic !•>• 
the use of cyclone preheaters of different kinds,     l'in so prete a ter s cause 
ali Increased circulation of alcali and chlorides in the kiln sys'em.    It 
should also be mentioned that it is characteristic for the majority of the 
targo kilns that have been installed in the later years that the clinker 
ars more fine grained and often dusty,  which means that a major 
proportion of the clinker will he smaller than about 1/2 mm.    I  shall 
go Into more details with these problems later,    f shall just motion 
that clinker for kilns with cyclone preheaters installed in old plants 
often turn out to have a higher alcali content than clinker Irom kilns 
of older types. 

It is characteristic for the dusty clinker from large kilns thai they arc  , 
hard burnt    which manifests itself in this way that they,  in spite of their 
fine structure often are quite difficult to grind in the cement mills, 
especially as regards ihe fine grinding. 
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'l'Ili'  íi'i-h'M'  altall   « otit.'ii    «if  -.•l.rikr»-   ínmi   'fir;--   »> }>•.'•   i>-   ^¡IMS   u->.:<' 
t'lia:i;'CK   HI  -h- ...rf-i!;..h pr(i|HM-ii«\.   ni ti.•?,  A-y  ¡i,.-.'   ».»:•.-  i-iwly  ;:«rt.-i.-- ' 
»I»«« one   ;»r..l    hrvt-   <!..^   :   , <-it<>ll.t    ;ir.    i-flatix .•! •    i ; * • 1 : *. i *,   w !>»'i<;¿ií--   i'i< 
2i'»-tUv   :;tr«'».;M.J( ;   .iii    ...»?•»-.. h:ii   l".\i'i.       Ih''   7-»'H>   s; »v -i;" h.-<   s-i'i:.   ¡.i 
l»f Hiuinlv  UHfiu-ric'   !•••.   ih» u'.ali   r<>nU'iil  *>'  í lüilvr. 

The« tremi tovjiMls  •• 
very pr.t»Miiini   .1 ,:,.<• 
UM» ftcUutl  !.;•-. .«••; 
also £v'tm ,ri -,);«!-<;. it.. 
©f rUnkwr m.-! t<-f* »•> 

nui». « urn iv i H« m  the »iMiifii'   irHJt»-!rx   «vhu-l»   !>•:•: 
ri     :t»f hm-r   vrav. Ij.'»s I»:»»!  inritiiMLH'  not  «>ni» 

. .-•'  »,. »tii>   *••#; ; ' i-«»l   in «In-   t«Mi;i-ll'.  |>! : • I»*,   I»»     h 
.;••   itti«' '•:•  as  r»:j:ii<*«lf> »!• • qua lily :t:nl utiií.»¿' 

itti, 

lltt"l....'» t J'WI íM.  ur'!   niifî    onK  ;iiiunija 
control oí th.? individu..i VMI of»fr.t< ¡«»n.i.    Tin: fui'llter úV\«If»ptit<M>'  i, .s 
lend to .»   tint«'«' «>;•  lirrts t'«>*n|tlf * « •  nutofita'Uiii M|   IJ,C»  whoh   iiiunni'i«« .iu->.:<> 
proct'SK.      In I:UIK'IMI   »v«- run!«!  »•;.•.••   that  Oli» prot-Cfctf tW. U'on  %'ery 
Succt&attu!  lof r.utrn-  cement plant* tu* conten»  ihniiuìÌM-U.rci'K,   whriv;:; 
Olhcr mtioi'ttitnii« ly   only to M 1í*«IK< r i*xtM«i haw obtained real pvo«h<«   :iV, 
of quality udvun'ufje*. vf tin aumii>;'tu»p* 

TI« primary objective of automati«»:» hau in mniiv ctihcv !>CMMI to «vv.e 
labour a»«d totter control ot the raw mix composition ami the burini':. 
CIMWHB which moans MIAI «linker »f nutre uniform cornjundlion a»»« 

flier lini« naturatio» rati IM» obtained, which ;»¿,ttin meuiu. con»t tv «it" 
• high uniform quality. 

By automation of the chemical control la « cement plant two principies 
e«« I» wed:     you either try to correct for tin» ir reculan ties which 
Sanson to present thomaetves, or yow can, to tin* widest po«Mibl<- r\*;r»n», 
try lo eliminate irregularities» which simply minna <ry to oVy out the. 
satire«> front which titey ordinate.    Kith • uniform row mix, well» 
cofttroUct! kiln food as we« a» firing rate aw» oir excess ihcro «-ill 
»• wry little need Arar father nufmttlun of a Ulti,  you could **> thai 
It all goo« by itself without any mod for intervention.    This may sound 
MO »imple, »ml «evortteelc»« tlierc ore many examples tltat ottpp^rt that 
IM« phtloüophy of outomntion i» o;ic «hot hot so far give» the b#*i rotult. 

To» meltttJ muotifoclwing proeeox; ntay be divide«! into throt: 

b) 

«I 

The row mix propurtiotUiig «nd botnotfuniiin« 

Th© burning, tunl 

Cement grindinf and otorago 

£JZil^y ^5*? /Iir,,e Proft#ww» ar« •*»*» «••rrfod oat In »c|i»ntt( 
SSSTSSt.   t   /Tu1' * ftpo«,,*• »©çb||,eti

, point of view arc intiman -i, 
^S * »botiW be emphaciaod that « welLeontrolled raw m'x 

^^î*fn un* • £*** homogonlfciiif actaatty ia the key to get a a.nco'li 
ran of the rot*t of tho pbtnu 

Now, now la Utla clone? 

It a» storta in the quarry, and the fi rat thinn that must be dono in 
order to get a Rood raw mix control ia : 

1. 

2. 

Detailed study of the raw materia! deport and a carefttt 
planning of the quarry operation.     1'erhnpti it wUl |e 
necea»»ry to sobdividi   a raw ntnterial ileposit in sections, 
so that rnatvrial of rntlier uniform cliaracter and ecmiuoKit'oM 
maybe quarritd separately 

!!lmím?!iíríhoniT,,Uallun 0? !lw i,K,^«í»*«1 raw inutoriula or mixUtres ot them. 
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3. 

4. 

5. 

S. 

l'ropiiVliwììiii:;   ;•!' tin   ili:!Vr»;iit   c<<' 
1>»    "liOJl'lo    O,'    lie« Ul'iiU" " H i.i,;!JÌi!j.',    '.< 

sv.'y,   to  ÜK'   raw   niill 

C(>r,!roJ   v«i   Hi.   r:¡vv  mi*  i:oiiiivio¡ii»-i'  '»y  na-a IM of <•   r.iv 
cou^pU'.o  aitai«, ai::,   usually  l'y en>j»ki> iof'  llu1  X~ruy 
filmer.ft,-n. <•  prim-i¡ile. 

Cui« ni.;:,o.» w!  il»; analyt H •.;  ívíatlu;  l»y mean.-, of a  «•:•<;.•'• 
comn.tier   m O.Ü.:    iu  uo n-ue to u«'i\y  out Ih*   correr 
HüU¡éi¿> oí  fhi' we. him; feeder« oi    io caw míH. 

Artt'i*-homo(-;t?itl/utic**t o'' the fiiriüttod raw mix in mixing and 
StOIFl'»«*   si1o<. 

In general terni*« it is q-ittu -ru»- -o tu\y Hint hmno^cnixatio.i ¡t*art» ¡n 
tht quarry.    Without an ;ntiui.ite knowled;;e or the cliUVn?iii raw »tvtu rial 
deposits upon which a pruritic-1inn is based,  it will not be possible io 
determine which typo of process equipment it; needed in order to p*i-d.»i:«- 
mOHl economically a kiln feed with «ho (»«.aired »Icáreo of homogene its, 
a* far as the chemical composition it» concerned. 

Sometimes it will bo possible by tan-ful planning of, for instance,  ¡i 
limestone depo «it to avoid variation» in chemical composition of tht: 
quarried «tone»  which would otherwise require a costly pre-hoinosenUuio 
plant.    However, a limo H lone deposit might be so irregular that it wi« wt 
be possible just by suitable quarrying to deliver « product to ¡lie tilt*«? 
with s «efficiently constant composition, and in that case pre-bomogemsîa- 
Üon wilt be necessary. 

Mixing of pre*itushed material can take place In any kind of buffer 
storage between the continuously working raw mill end the periodically 
working quarry and pre«crushing plant.    The general philosophy sHo ml 
be timi any buffer storage wight as well bo laid out in order to ¿ret t'ie 
beat possible mixing efrect. 

To be a trus pre-homogenUation plant,  however,  «te following conditions 
must bo fulfilled: 

1, The stacking and he reclaiming it «•< follow a pre-laid 
pregi *MJI«*)0. 

, I, The storage capacity must correspond to at least one 
week's consumption. 

g. The frequentv of change of the reclaimed material must 
be much higher than tint cieadUme of the grinding plant 
system,  including the time for analysis. 

The best pre-homogoniaatlon is obtai nod by depositing the material 
horixontally in a larfle number o* thin layers,  whereafter the heap 
Is reclaimed end. on 'in the thinnest possible slices by means of Homo 
kind of excavating device. 

The Installation costs arc rather heavy because two storage heaps are 
required;  one which is being form**«!,  and otic which is under reclamation 
each corresponding to uboat o^c week's consumption. 

The plant is onlv suitable« for lar^e factories, and the reduction or the 
standard deviation in chemical torn pon it i on thai can im obtained hy «sen 
a system,  IK of the order of 10 :  1. 



- I:î - 

The final pri»|K.rii.),ti:,;. ,,i  »ht-  vaw   tu.-tcr;.,!,. .. ;M, :.,;.-,•  ¡.lac».- ,-í¡I.IT 

nt ihu «.ntruncc- :t. the piv-iior ,O,;I.M»¡/;>íIO:» plani,   IT at  J»io oMU-a.n-c 
lo Hic null. 

The  first »villi,,  rvij.'ic»     ¡h<-  instali.M.ìOP O'' UIüI.T  Minali';, »i:jct 
extensive  Sftir.p!ia .  :-u..,,.,,;  lot.  j,,,,,,, ,;;./<(,(i  rnai,.r!al,s.   wìiem«,;  ¡i   ¡|,.> 
raw  maturiufe  M-.   I„îM'.I   m the-Dill,   uic  contr.i! «an   lofcr !>!;«•.• r»i ,. 
mmiu of auni|»K .... » 
bo taken with i, 
good doal iuui',' 

o. 
.    IT 

iv.w n.i'iii  »nJ.uii affi'r  tin* mill.     SIK-!I .suntp'r 
a»ul  h',^. oxpi nyivi   t .jiiipujnn»,   ..nei  \, t'iri'i- 

ÏÎÏ? « '"* l*'"***»* ••-••••• •,,,    ':.    .,,.,   :.-. '..—id on       I»KJB taken nff.--»r ?)»«• 
mm two procetfinvis urn Nj foJIoivcri.    One i« ¡he {so-on lie.I) toncî.-m-v 
2¡£i        S*1* >OU JUiil   ^  ua l,,C! ti,,H   lu kiv¡' !,,u rov-   »•»••••! «on..H.".:¡ . 
li iL r°» ÎU,,J-,    '    .* n,líUf|tí  ,1,lil "" ^^»'P' ••< ''»i»íí M.ttdf l» CO'M,,,,   - 
Sri   I î^  '"^P"""'•'' »•' liM'om.-.ioM.iiiOBiliüii.   Ihr OI.U ». tir..) 
With i i I«     y ,V* urn,R M,C ^"•PW*1-•- «-!««*• '»•"'• un  the »toaírril  v;.i..v 
With the («o-ruUcd) tnivuraU.m rotiirol it id alfcmpu«! lo rompe»«*.. 
ZLJSH**?, *" »M O,1,,<;od r• »»^al ny afterwards produc-ing n (¿rror.pomi,., 
^witity of raw moal with «n error of apporti« .4,11.  *o «ml 'hf. Vr,vV 

SJLt^f1® V*lm'Ä, °r klpiîer «l«"»titte» over lon^r period«.    Willi 

fcjwgj^KttUon plum after the mill of a .UIMIUJI«. and typo whirl, i* 

SÄlr Wa^f VST*"*?*• j0,n    YöU ,,,lghl ***» *•*"£» 
SJtaíMUM ¿XJ2?MÎT ,,",;iin,,in «;°«*ïï» •pa«Uy «hit* m atîv 
amAat irKrJfî1 r?1Pi* mUl and kUn »**»>• <»'«ß*>t "> »H* planned 
SJT! L^g*<,B,,,,?h *"x*«2*m**ii<m oííect ai porafoUi. in itera» 
**y a» Uwe intermediate raw matertnl «torage. 

aW^SCT? «w»V«i«,  pr«ftraWy in eun.lunation will» u mîcîJÎ to,» , „,r 

Sdîî^mnïï.    *   ytiCâl P"9tt,U and mut0fflttlic «^^^ Ali 

MMtlyf i ta th« «^«fi   .- ^1'*"*     ' *nf"n£* « we X-r*y fluoro*ieme 

or   te«a 
i*.r. i,. i..   „», m   «(•       . •  ,        -•—..»r»»»'..   «••«•«¿rai«,   «ivi 
te ««i"«—i ••'.—..—     ,»'fn»f«*, vfUch oorr^apond« mort 
t» Hi© tMual titration or carbonaie dotarmi nation. 

sSsrtEaâSAiBsïSH? Siv- - âny Intervention ai ail     The LTu,?„r       » or lonB l»r*w»* with..ni 
reasons,  say,  va" Ww raiSiiTSi. î IBt,w,B UKU

 
can occttr r°r Vttl ^'« 

can easily be comoe?L^d tl ? ,5e*,¡«* °   v»»"y*»« c««n!. ihinb.ir^ 
Tko Inipulae ta^ ihffaaí^mem ¿« îu" a^MStme»,s «f «« kiln snt,d, 

lnatrun,Pnt.   or jajihtSTjttal frÏÏ^a .« f ^ PWI*,Î»R» *'th ««ch an 
kiln motori or   he ZVr cuííSS      ,<,üaKUre,"i'n' »f l»*« »o»q«o of thn 
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í 
-I      Hc/julHÜon«:   "íi'i   Li-   (¡h! !•*   ! ;.•   ;i   n; i';:,--Cw:Hp.i'i r   v.'il,  a   l'j î cri   pnyra i • i».. •, 
I      nr   perhaps  %*v* Ji   !•>'   ;<   y.\ <)>,>! ._•   ;t",i i.i.'i.c  *.• <.ïL."..:• »ìI !'..•'•, 
1 
;      ():' o'her   rn*.*•'!ir;   iu-tn;«  Hori.í'c!  with   t.o-üuv   lur  auliimiti'c  1: iln  (MM*. r.V 

elioni»!   IK*   n.frjil I«>¡H!«I   U'itor.»-.! H-   CI-C»*   (¡IH.,    fi•••i.orni'n.-o ion   wir eh   i :v.i   hv 
i     made either In   un ¡uiioniuU'i  \vc?l e tien.uni  ¡aciiioJ or  b-' .\-IV»;>   ti !'iv¡ 
1     lion. 

t;:.ì 

The   princinle  •!••,-v.-'"n-'    ..;   I-K«  MH'UUüI,   ••l|i
,ii>'.i,fh   Ih';  ar¡eai   ¡.»t:-. h'.--.«v 

IH ver    n.ticK,   ':• :•!.•-   \...    i   it; Mini- ¿¡.-J*;  •»;   r.».n/ from the .<''«•>. 'ii'  -• 
corre?-  've   or  *• • > *.! •*«-•'" " : ¡   •   "••*     -1 ••-   f.M   'h\;i   Ix»' «dven  \vl:tMJ   Mu'"   tu«» •«.•!•• :i • - 
have lofi  Ilio kiln or pi rn.^., « ven üK> couler. 

O 
The ittiîf.t j;o;v.'V'    ''.''••  '0- '•<•     ''"•  !>>ur-t-f a j>v  pre-beani' kiln,   !ia.î ¡n;- 
drawback timi   the cyeloiv pre-hca'cr permits prinHeatlv t>" c.;»;.|'o o1' 
volai ile compon •ni:.;,   stiel; as  sulphur,   ii'.kulies,   i-i-ii  chloriih-,     1»M<   I<> 
the Itljrflt luir ni ti!', zone .»«¿ripe 'ah»rc,   :i roüíjid'.írüb!!' \ oh'.iiJt/a'ion nS   «:.** 
volatile component»* takes pl«u v,  ami l'iiü rotntjlt  in very »ubtUu»t.,al 
Internal circulations of altalies,   sulphur,   unti «hbuìde* in ihr r;.fi».!', 
bofove the componen'»« finally leave wdh tho clinker.     'l'Iti« rirctitniU» » 
may cause coating«! in kiln ¡'.nel pre-lieo ter, and i! is ther^r^re « .•-..-•-." 
to limit the content of the-se coinpouvwt* tu the t HV material io ¡-\\v 
lévela when roimideriiu; »he une of such a kiln cvyiem.    To-d'.i\   it is 
considered sound practice lu limit the chlorúlu content to 0. utó,   lite 
total nlhuli content t© 1%,  ami to keep l!w ratio HO^ : (K^O • 0,3 Na^t». 
at belo A  1. 

Cement Grinding 

Assuming a uniform clinker cj tality,  the firVt«  condition to obtain a 
uniform coment quality is a reliable ami weli-eoiUroHcd feed of »linket' 
and gypsum.     To-day," accuralr   .voi^htii;* fccdnrr must therefore be 
considered a must.    íiiíenstve work íK }*aihg on HICE;« year« 'n order 
to develop automatic devices for on-line fincn«*rt.*> determination <*f 
cement accordimi' »o the pcrmeabiJiiy principle a:, well a* according Iti 
the air su|iaratlon principle,  ami it is lo foe «xpected thai fully automa i«: 
coment mill control,  where devices of the type mentioned via suitable 
regulator* control the mill feed,  or separator adjustment«  will he 
common In a tow yeu«-¿i- u»-*, 

Irt addition,  it it* ve.y unp»>. *,.i.i MJ Keep a su .ci control of hie 
temperature during the grinding procesa in order to check the dchydratfo 
of we gypffnm.     *  t*e Wfh 'îrî«eHn»i temperai tire will cause dewaterin« 
of the gypsum ami induce tendency to false «et in the cement,  which it* 
modern concrete technology is conaidtu ed rather undesirable. 

It io important to realise that it doc« not give enough security for 
»voiding falae set »hat effieie.tt eoolin» is urranfêd !u the last eoinpur»- 
ment of the mill.    A loo hiffh nuiierlo» temperature At any place in the 
mill can cause dctvatering of the gypsum,    lisp» cially in larjp? »¡rimün;; 
milla,  and in CUíCP whore hoi clinker direcl1>  troni ihc kiln if« »irou;»lii 
to the mill«   »l »««St k© «onsldurcd a neceasity to arrange cooling in 
the fire! compartment of the mill,   to ensure a satisfactory qualit> of 
the cement. 

tt is also worth remembering th.nl a continued detvatering of the ryp»iu.t 
may lake place durin« thu storage of the cemen'.,   und,   thurf ivaoli. in 
false »el,  lump formation,   and aleo a rcl'jetion of the early Httetiyh ni 
the cerne at. 
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The  rcasiOH  for   Ihr   siens.-.tli   rnltu.-.inii  is   ¡lia»   Hie WîIILT   lihoraled   i>,    'he 
K'.vpniim   wili  lie .'.hhoilK'!  on  Mie  surl'aeo  of »he eemeii«   j.i'i'.•!•:.',    '"'.'- 
it  roar» s  u'ilï  the eüiw:«-t    u.im * als.      In   »bis:  wa.v  the   .(.¡or   .-ra? M     '.'' 
covered I »y a  l»\wi   o¡  ¡••..MMOII pi-..nlr.<¡fi,   wide»» i'eduoc  ¡¡it1»* re:t<-'t\ s,, 
and,   i'OiisCíqiíi:!''!v, ih«   c:¡"ly  ¿-mvn'.Mu. 

Certain  »Hier etMttlîii.v,..-  }1î«.iv Wave as n  restili  inni   flit.-  « iTi*< «  oí  ini'^'/oi 
Of water fan le uiltt ¡ t.--    iVfnn eeimut   to eemeiV.     I*'«"'  «"v-napie,   ¡* 
eeelaitt hid* t.mvi'i. »»f     ••.!* iiitì- vili proven»  lim»;» '"•e-.,    tun ;<u«!   ; •   •• 
©f KtiviißMi,   l-'i. •:«-.•-•    •'•«•   v.at.r jfhcr.'.iofi  ¡rom  «he ¿ypna"»  ¡s U.-iii.; 
absorbed i»> im   ïn-e Ilo,t.     Kivi; tunc 1»,   hmve er,   ?«H undent rub!.- ?>;t.i 
of coment,   ui»f un mipruvemtm   »•:  Ihe morale properties uf tíw WH-VIV 
Should,   «t»erfi\>ft>,  rathe»   be nhutiticd by ti  moro e\ton*ive dewaurif» 
In ilio mill,   iâ thin i« pénible ivtilwni Retti»« iuànr m»,   or,  wbb•«• »M 
the beat öoltnioti,  by etH>liin>, of Ihr renient i« n vement ««nier ftfic*r Uni 
mill. 

Il should lie mcnUotied that nlsn (ho roui ont of potassium îH important 
fer Un? resistance of the* cement tn morale at high temperatures. 

Port of Iho wntcr lilwraiid by tor <{yn*wm will enter into ilio coti»j>»»awl 
ayngenite, which ig a calcium pom^jinm sulphate.    This double «alt. 
forimi needle sHaped cryatals, »hied bind the cement ¿mia» togli tin-1 
In lump«. ' 

MfffW Pffffr* ^»fof«»« 

Tht United State« was the fimi coutilry to introduce « ctatmiftcatitMi 
according to strength an well as rhtmlstry for- Portland remonta. 

The n»*t »lick» »how» tb* well known fi v.» types of cetnent, aceortHtig 
to AKTM C»loO»tt. 

Typo I: Ordinary Portland Coment 

Typ* II; Moderate U>w Heat 4 Moderóte Sulphate KetnsUag 

Typ* Ut: High Early Strong; a 

Type IV; tow lient 

Typt Vi Sulphate Resisting 

Of special interest in this specification is the general o% Mgn ttwtn, and 
the $% CTjA JiiaH for type V.    The limits for S03-eonumi which ¡smtovalY 
wore ««realistically low have freni i»?0 been increased by 0,5%. 

1 should also call attention to the general 0. 8% limit ou autoclave oxpansi 
and the «act that tensile strength has Ijoen eliminated from the spoeifiratie» 

The cement is to be manufactured from ground Portland clinker cxulustveK 
the only uddition« permitted are water,  calcium sulphate and very small 
proportions of grinding aids. 

n 
i 
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Uni lofi JiUlíl'l'^IL 

The  I »ri li ab .Stîuuhnh, lo-.   l'or.larvi ctinfiu  i «mi|»')••(:: 

BS 12 l'or oi-i!i!i¿ir.y  IW.:.»iil niul .-¡«piil hrir&k'nuif; PorUatul  ccsm-.u 

BS 1370      fnr low  '*«..    • « ""•'»' 

BS   4027 ÍUÍ     4iul,»i... A  -i-...!:.  ;.:0   >'t .o.vM 

They fellow flu* iM.'vni      '   -ut    .,   n,* /VST!« »¡«rificriHiowj.  *»* J• 
0»|w€l;Ul,v i»tcrci»...n.-í by limtm« the lime cernent  tu Uli Portland ttni...u». . 
not only i« ttw low huai tyfj*-«. 

Tlwv ar« uUo intorcallns by giviiiy. tlic cln.U-n bHlvv«n two ^«j^*i for 
detornihinUfln ol compresivo alrengin.    Ono m »«in-fl on 1:S c*m. ni:san,i 
S Ä   lb* X- <m 1:2,1    «m«ci-olo «.He..     Tar tatuj..met,* 
•««m« Irt \w úrcferrrd by ihr romi-uu   producir« «r in« tm-Uicd Í8 iw- 
Sly very wpW^uuWe bu» also ti««« fi«* «nwlnito« wi<h ita «r«.««* 
obtained in practice. 

The Ifütin« an©« fer thy mortar ft« well «a the eowwlfl cube« aro j» 
«?d tduy» for or«lii«iry, ra^H herdmiing, and e»H*at* renting rem««* 
only the tow host cement ia temed at SI» «lay*. 
Slide« Ho. #    and 1, ehe» the f»».* r«*.i.rei*i*iits a? the HritJe* Slamtertla 
for Peril«*! connmu 

tu the Soviet timm, Hwtlaml <*i»rat. aw «te>>^ l¡¡LÄ-Elfe* 
ordinary 1-orUeml cameai» according to etrettgth. a t»pW har«teiH«|f( 
a«i a euljihate roUUng/nKvk r»*« boat ceievat. 

The differeat ra^Aramtiita «re abown on altee 

Wet C.ermafty 

The latest Oarman w* ner-   tH« II«, *§*> reare«*** MI UHaf«^*^ 

Ilia Portiate* «amenta are divided htto 4 airattgt» eluetea, a« a*«** «* 
ffae east ette*. 

viiâ« •»** mmt mi BAMII ia wiiarKaUl» in twa way« »y ft«*«« * ***?í«fs    . 

3S3ÉÄÄT MÄM»S? »Ä 
{^m^thÄ»^.»««.«. »"S «<<.no,nl«l tor . BW<n NU«». 

*»-— •*»« NIH>AIM.H' t^M ef vl«# iMa Wad of nor ir» s Hee tho athwttap 
SïHt SleTtTlT» Kï?« c^iUon on quality Uctwe.» eam.m «.ter.. 

U.S.  marim <Ni»lly compile« with the requirement» lor t>|Xi HI. 

On the oilier hand.  Il io«, not rule out auch coroP<^«» *».' •£n( 
**»ii«Ait uiitiiin the 200 k« limit between \m lower ntw uppur »a«1»   » 

rsss."iffiiifl•.ì5. s- ••'-,• «•• írc!tr''S".K.,'s ,M   ' «•vantano l>>  kcepUß a« «lone to llie upi*r lin.H »» poUbli.K. 
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The lar^r nu,.,I«r o.  .a,-«..! rtu**v.» cr^wl ..y  *|«»tca... . -     ;  «be 
new DUX   1164 docs  ..ri.V   :,..: pio-im-cr* m:» so»j» . •       «  ;» ^»-,li; 

í I'flUH 
rmu prtMluixoii liti*--   •-•  •   «"•—- •""- a  iiu"'"  mm' l       . ,..,:),:1,,i(m k,r ii.,. 
Not o.»\   «l¡e iliaci!..      •-« .,   •-•'  aló»  Hu   .'  •" «b«-   •»"     u    „.,„„»»  fo **   .0 

many  !¿p.•,. Oí ru.m.:    u„ IT  VU,\W MWII.V ;.P.U MU« 'y^' ftnns   °   *    ° 

j 

ffü rrtmck »pccftiraiion MF p 15-303 makva « t»|f«inclhm between 
"tannimi ttme.itt wihrnrt «teomtary cefttttttieftur wul "Portland rciftc.it»        : 
Willi oocowdftry cotifMUttt nttH.    fu the «ccond cttfgory tu permutad »he 
A'ÍUÍUOH of up io 20*. m gramil« uni Matti furnace «lut;,  fly anil, intuirti j 
jwttott», or up to 30?. of a «tag/fly aait or »lu«7 picola* mixturo, 
ttatt co ai en i* wiíH up to 20% addition» aro »til! consider**! Portland 

Mo Fronen «pacification« txisl for low heat or »alenalo reniBtlnff etmi«.i% 
Although *ou*«*rt« corre»piNuting to AS IM types IV <0*» It) and V mrtwtlly ' 
»ft bolnt mntufucturud in r ranee. 

H Witt no dotto*» however. Ut potale!«! almos', everywhere Ut Fran«© to 
Hud m coment with a<kUtioti« of ouo kind or the other» abovt or iiolow 
the Silk mark, which it «ttftaole a« either tow heal or «ulpbato reattttng 
ttmttit, or both, 

Tat rVoach PorOtnd ceinant« or« elatalfttd accordi«« to thtir 30 dty otr*»*^ 
at two«* on tilde 10. 
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hi   190Í5   Mie  UfiJ\\t-< f.i.hurcnu   nu'iho.l  of  icy;!  ..^  ::tr¡••vi'.!-   ni'  rrt-M-n'   •••'. 
accepte«!  |>y   II te ít»l».-i u'" .nn;< I  Ojy;u»r/iif!nn  tur  : '.inivU;« <l'  .ilion  ;¡;-»i,i   ;'-> 
ISO   lU'í-tini'itü'i »,'ition   !¡   i',1*,    UvyUr »   \v;i.h  C1<'!»IUIM>I\".  ;in>!   K',imtío!<\<"     ••,.• 
(•hiM»tU,í«l  analyKir;. 

Shortly   Ihc   lo»; 1   flj>« cii>:• ,-..,  fui   '.N>  »IHM^-II  tes!  M «,'   10  x   U» x   1H0  nro 
prism's,   iiiadr  from  i .. i     ••>   -...«I ;•  pi-inlet «;¡.-. !>•'.• ni  S:»ïI»*  m  th«'  p-up'* ' •»•• 
J   :   '?.     Tin«  v •"»•;•  •   ('.ri.î'    »••> .'.>!   h:is a  'ici  v.ilv«' t-î   n. "i. 

As  far »irt '   II:Jvo U>en . :>!»* «o ro   il   10 (hrfertMit t: utt'vujs  .ne »mitr1:  ''"• 
ISO ï\  6?» iiii'.li'K»  cií M•«..:;;!!•  »»• ::' rî '-n ihi»i!*  natiun.il  «¡ainlitrHis,   J-HîI 
more arc to follow.     A  :¿in>:ta»' tti.tuhcr ni rixuurtes ¡»M; tilreuih  I.BMH'. _••*' 
4P x -10 x 110 mm priCH-.ni'e lest .'.perimc.iß,   i»ui marte ¡Vom :m»rt«r w»ü. 
¿mollier composi hon, usually .mother «ater : ce«neni. rali« . 

The tendency  to adopt internai binali v Ktnitd»rdiv.f-d '*'*' method»» has .s:*.;i"'.l» 
«rowii in spite of the flrvnt dtfrictiltii fc which mien have to be ovito-iM-, 
This i» « uncfiil development as il  makes por. MI ble » moro «entrine tM.ni.Mi •»*• 
of renient etmelurria »han m the pnsi.    DeapH« »»uch prójimas, howevi *,   i- 
te nere*sarv to treni mich comparison» with caution,  and it would »vf'^v 
bo itteorreet to draw any inference» ftbont the quality of eement produeeit 
in different eomitriea whlioot actual testing. 

A «ovation that come« naturally i* of course thir. Mo*' fcood «» |¡* »**> 
mo Mar test really?   How «ill OSN it re Her* tin» proibirti«« <** ft» ««w«1 

in its tacimi use, which fa ft» a bhrimr in conerete? 

1*ne VDÎ5 ill Cîermnny hut» made a comparte«! between 3 tertlng Pf•^>'¡' 
irti« Í« Airer^rceW*.    TU» »H« of the legt wa* to establish hu*, well 
*lw* mortar »«reitgth it*t remits «*»tiH«<r*l dw cquuiion: 

Concrete Strunglli » » + b it Mortar Strength. 

The concreto had a w»»er : c«ro«*i» ratio nf a 6 and cottfoined 310 t<« uT 
cement per ms

# a»l «lie following remit» wore obtained 

OW Oernaw norm« maa^ 
DIN 1164 • 1058 ISO ASTM « C 109 

Ü. 50 

Of theme teetiwi aroeedtire« the ISO i* eleerly ine beat.    But would U 

in the IIS ia teat wai ueed hand aa well aa n.nchlne mixin«, and rraahed 
aggregate» well aa natural. 
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i i   •!•• \>   i si    «»1»    ¡Iti    .' VlM'»tl;,('     ••    '• 

w" "»-,«»••»• u"¡,:u:7 .!'•;;.":!;• ::,;^';;;;u :.-.-. :^.-*.- •••-^ be¡:¡  resulti:   <•* ¿»•n'!-«.,'l w-.-ri   -.': "•""" 
m»chin*' UH. in . 

TI.« corr«up.-.ii.l'.i« , • |,o :v;i.Hi'v ,.( ih.  IS) '>-- «•« :'• •••.'•• 

WorLt with i-r.*»»*i ,f,.r.,ak. «.,» ,-l'i>«' "»'•*••« CI». 1). 
i.c*l l»ctH»on lalwfttorte» wn« 0.4'-. 

«Tin* reprodwriWU*y «r »lie ISO mor-Jir 

Ih« more rc-jir.vltcU.k-,  IM.I «t ."'"V' ? »•••'• r ,'  .   síc;.'l. t» wl»t »"'•'••• 

Itti,  or *«m»v.liirtg mai'e pefiWifl. 

AIIK«»«I, it h;« been iMwtHihUi lu nmke 0 iiunitwr %>f «omitrto» agite <* 
Aï?]* f^1»,Si o^tVati tl£ »mttsr It rati** UlftorwH when a 
C0|lt<t4  —    
Attempts h»v* taM.iMul» iiwteed» 

ta IMS . -orU-* gr».p .¡«hin II» IH»/«: MiMM* »¡fi^•» 

M*fc».t   k..   KA.^nnnAcl  R i lire  »CI   Hilft  propOSttl   1»   not ClCfU*  to fl»Ci.      Stielt U 

•rT*«l<tann. und perliui»« for «owl MMM». 
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-, ¡"ti. 

•.   i'. 

Vf! 

The ilortirc of internal¡0n;l si;miareis  u>r ttnu-r!  sporiri<-:ilu»iK;  own--- 
mainiv 10 orij.-in.ui- iroxn  pnlHk-.a i-ii-cl» s U.CUU.,^ <>l  U." no':o»»  •!.•" 
uniform iulcrnaiivu.il !''•;•».IOMVOJ: UM«! : lundariis ¿er . Oü^T«,. «...a ¡n.i,   <•... 
Oll  lim> with Un;  ivii.nvul   «»   i.irUïi. and olhor oi-onuruu-il   i--M-r.oî u    • > 
a prcToqniaitc  IV.- o   iivr  tr«.U-  it« M»i:î  r¡-Wl.     Il should  K-  !K"UKHí  u- • 
tliat cxiatiiu; iwUoim)  .-.r.. :. ;-i:   ;,v sp.-.-HicaMcn.s have  »mi H., la»; »f- 
any di f fi culli»* H  •»»»•   'ho M« - ¡ .aii<M.al i iv.de with »mftu.      Ivo l>om.., 
be berti»-» in mini'.     ( r^..      «... »n au>:ilî:.ry ir.!iurî:»1.\\h:cli r.,rn,.» ;::• 
Concreti*.   iiïoî'Ui'- »«•-.   «••>"•'• :n-o t!i.   «••••urnit.'it ivod^ct*  cove reti \>¡   o  - 
and regni«-tona roi- bt,!Uili. • i.«it -iala.    Tbruut'h --ruptu- p.M.p.>rluMiM.,-. - 
concrrU' it i« «..»«i ble io i>vo.|w r- a cwim e «a« «Vying Hw in «mimmi 
»trcnL'Ib roquIiVMiPiil» from lè'ffcrom  coment «pialilies.     In.unmUonai   - 
SS LJ I» ..*.nl!y a tradì..« will. «Imker,   ari it U i «^W»' "; 
the importimi «w.tenl i»kiuu«..cturer lu produce ft cement from ttw «»M»' 
clinker that 'will comply wîili ihc iuui»ur-l norm» of lue country. 

Although Portland comuni as ihc product of u heavy industry is coro»m» dy 
¡¡HLTitrtl defilimi article.  lti*re *r* tumrthclosH clew d.siliirt».-».» 
b^^T¿yuUucr¿L dufrr.il Merlo«.    To* ill due to ihr "•»«^*b,<* 
fact thai Portland cement - contrary to the produci« from PIPJI oilier 
heavy industria . retain« ecru-in poeuUarltiv« «rigiiiut ««J^rZ^Hvo 
»nttrints used.    Al»» th« proem type and precesa equipment chow« ?,«v* 
Hie prodi»! certain individual features. 

These work« » uptcific modification« oí ih» properties of the cameni *rv 

Z72t^»<ZremeitL       H i» thus vary ©ft«* the «M» ihat two griffi 

SfCc^xiiraaiiy MwnHk.    S««* differente* aro k-ito-M tu ¡*%MHIC»!IY 
2H!^*I*« *Z äawwmora aa well «MI predweers have lettrnt to «cdtipt 
SLTStÄTLTSBTJS SS *£•*•« «*« e****».«** •—!*«• 
fer *• farol consumer. 
«r*- f..wnMn«ai Mftf^artia« of tea final product far which eeweal I« nor mai i y *&mSS*rStt «Ä «S CTu» «oft* «* the tm. I»! 
*£r*.^zriEZl SMTanea M tha acuronale, tha wi» rati«, tw» mixm?^ 

U aHawld »te wt ******** m\m tornitomi ^****** ^•««w,|,,• 
ZflvVvarv comWarhbW, duc t« dlffaroat cltmafr», a«Oa» »te.    An 

•Mdltiona ara Usa daaaaociànA. 

Aatamina ta the e^wHwti, it imiat ba ad»ttt«t that by the MMIiMjf |^***<* 
ÏI^ÎÎSL maur¿litt iitay Inda^ tha faaaibla ta adjuat tha cantcal tu 

^r^M^.nutcriaU UMBMI cartai» international «tandardo would oiily 
SLTSfUaïS « «.o coat of pr^luction. wktah will hnrdly 
be racoverad in savinga in the concrete prodición. 
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A  proposal for  in)orn:ilioi:il  yraudu <;.«  'riusi,   l'urviujv,   in oriK:v lo Ir.vi   NOM-. 
chance of Iwin;; arcipv.d 
lo pcnnll  HR* proUu'tr. 

i,; eatuliJiyhcd quiiiii>   lev* 
easier,   but in reality   iic-ii 

'•    Uic   imlii..!;.,,   br b/oa»! ui;<l ;a•»•onio.laliny   < r.-v.w.h 
in  ¡lir  *J i fin rent cnuntrira •« «'Oiitiiuie their :i ••!•.•<<>, 

loi-!i«¡il!'.,   inu-rimtiuital <•<»»»<•,il  ;raihn»  u¡!l he 
«•.i H ill ii • baiigtnl. 

h«..u ever,   tiü4¡ the value ot' the nomi  .»; !l he, 
;r» this connection :i ghmiiu !»o »uontioiK-ii. 

t*nl»k-* rt'üi'. it í-ousu¡i¡i rs,   luuably the ready-1.: 
•iiiuin   »rum íiu'K,   «ti i   noi at ali happy if «»nV 

lilO.t 
A practical constr".;uewr u 
quality alandan: will m¡ n< 
that today's ve.r\  i.iiowun 
people and the. conereie e¡ 
ft cement j IHSOS the* minimum rt min-ment M of a    erfain norm.    Th/»>   want 
bettor cements atw< accutMu- ¿mm ¿UUMUI« «bout UH.- »trench lu*el of UH* 
cement actually äitpplifMl, 

Tho other alternative,  narrow ami r<<rir( internal i oiw»l norms, will probably 
only bo of advantage to the producer lucky enough lo haw raw materia)*' 
ami procesa equipment rfKttltinj* in coment properties which .tum haupu.1 to 
suit euch norm». 

In tho long run it ie lo be fcarod thai narrow ¡n1ornftU*mul norms will 
only roatrfet a continued healthy development of cement «tuallUet íiuiting 
the requirement* of Die u*er». 

Tho tendency to-day In the %m  «e*   In that while earlier ISO recommend»* 
Uoti« wore 'hen from er atrongly    »aptrod   by national norma, «he 
©rg»ní*aUon i« now aiming at directly preparing a» Internat luttai norm 
which '.¡MMIM thon afterward« bo accepted a» a noîio alnorm with »a few 
motUfieati««a a« pesatela. 

Tea) 4 ceuntriaa to the Common tterlttt have started negeMatieae eomttrning 
ffiWti*»*» *««>Oirt aihndarde.    fie far tin; negotiatiuni have tiran proceeding 
wry slowly and a generai lack of motivation eeame evident. 

However dosireW* a iiberalUaiien of world trade i«, one fact muat not 
fee iorgotUm: raw materiale 1er cameni producMon and a presalo« for 
seaertto production ara natural geological deponila, aad tffeU»giva3 uVpoaíl* 
are l«it# tfcat you cannot change, feet* yon have to live with,   i w»*h 
yen *fi success la düng eo! 






