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Specification 0.98 and the silica ratio be at least 4 is (BS) 12 (1971),
in the range 200 800 55 not net. '
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5 1, 498, 057

5 of introduction or the clinker burning setting time and hardeni ng

rate to Ats—eowr—65—+ege: _
requirenents. In sone instances by retaining the desired The ntnerallsers
herein defined which quantity of sulphate or fluorine in the active are

i ntroduced into the kiln in the various 5 alite clinkers it is possible to [[
produce a Mays, heréinbefore mentioned may be in a cement with the -
requi site handl isng and settlng variety of f4808. They nay be as pure 705
characterisstic _ ). ?g settia 3& L ‘ . T

or differenkthe extra ado i

the raw feed or them‘mg idsfnced Wr}em&ﬂ Rhat égmgr ermzﬁ@ﬂ:sdtﬂeéxsmomﬁai t wHigh
suppl enents any desquam of sulpleendri ﬂmﬁnev»hltlmhacﬁﬁ =tf¢ @%‘%&t the skiln t in t theo veriowsa|
0!

grindi ng stage 3 gink isy, gospil vem taer AT B dn g ,
i o5 307 AR R PR ALt o e LG G 1

mat eri al conhabm&w;w dal et additiomr &t taberwryato ela:elt Yhe anael feedlmttbe fueh@es
is requir ed r et ersiunp suiphate dr et Ivesardens oh seing o%“P Ry id rliper ¢ which
clinker of all W ‘B&r‘f‘g“&?f"“aﬁwheaﬁ“ﬂeﬁmdmg stage. q:f eemﬁf:%‘( iR
cement, or they net® a@W%t“@“&l‘l‘%‘“ é’t@‘haSmaerm vWfidhadoh BiRd s mu&&ﬂh t &
ei ther added as a,;‘nd;gggﬁ& ,rrgﬁt re ) g&eﬂm withr pne Asnarepaf tthecmaar
25 or derived thmfsmplmelehhadudeﬂtaagaﬁheahser -z °?‘1?h§r LTS Rior they
m neral i sers cd6il @ derived grefrom ds psmntagent | cul AT xRl ke seis could be %0
i ntroduced into theInkloth# Ipgrti applisatiofs auch o3 |mmtdhedtinmdhmgﬂn)i:y |theoinsnma&on

¢ . ér dugfta tisable ltptpro'#nsv joed g
i nes requiring g(h ﬁtﬁ?f’}ﬁ"@ ms -..-

sul phur contents | Blund RéaF EBlquizlse! ATR b Qe e T o
cement, we haveo foontrot] adtreprie oﬁmemetcan beI tuthof Mirfefa ’ﬁﬁ&:&hﬂ (ﬁﬁﬁe&)nj,li hm.se%
the conbi na- 20 G@Hg% tofdmeiueproctew afl this is illus-

m neral i sérs hereifi J¥F

oRdeny ““ s§ "lgn vatatum ttrttthetcuve alite
addition of gypsum ,.he y ﬁn ses angft mven an "%’rﬁdot her
retarders even 2hqpnke m&ﬁ at enlytar@t.;e |nin{ Pl vy ﬁ%ﬁ 90

active alite is reltmhnbdwmpondne of [aj cerhemt, calcium o dry process usedlfakadsm!f Porklgnd

i nvention can be ey the ﬁ\/ ‘Eﬁ’g phurjcn
one nethod the ra@ﬁgﬁ fdra o yﬁﬁqfth@k ? Py

part of in a conwehnt @pwywetg;ve&emmm @B faygelz a clinker 95
conmponents-of a ¢ gt‘:?n@aloleuam 8 -per: conty Prgien C ewith- uw&faciow Iooni!mmtxdnaaad
sul phate in the f dz fo agmeve fos: & 5945 @F:gﬁ‘f%i “g o
cement / sul phuri ¢ Gddkirifics, SRM &at, HTH ﬂu&&rgfppnéﬁéﬁ&f ess

such as the Muesl ecaglkﬁunealq:or dfectue rinmndnéngt kher eﬂaﬁhouSadpm

cess at a burning j | %3 uomzrmdt |%§a¢
total cenment sul- o hdE Tedxdre eg, é‘o 'é‘g

content of up to &u@esé aﬁ&ﬂ&estaﬂfs&ﬁ@émrdew\ﬁofhor formanon-
conbi nati on as 48bllapd 2cements citeisy a@dam othep Qmmcevce at pmhmof a}mdgedc rt hes
unconbi ned | i nme b%‘l%‘@g%z%ﬁ“%; t@{g

5 per cent- and pregieid W\as  alcfied ac? m y

retarders or . centor ghndmg pdsrkucltub arm:xmpqabﬁ cht Itﬂﬁing |1,ﬁ=. %mgcme ﬁﬁga

al so ef fective 45n cRIsasmae ° dd| t |0ei|°r32 %n@um&& bn@&:—ﬁ-ﬁnglo

100 desired setti Qg

eclenf, oequivilers  oOf

© ﬁr*e QF. These 13
yor%ﬁdeasfo ‘ff-@iﬁ %B?H
oaeg;eo

cenent citFfic aci uheoinsmtch&hetervgamany steehgths rar g\ensae@@
clinker 105 hﬁgr : “%élbﬁsmemnaﬁ G .ueosreqmsirypcmbn oﬁm%qugsh the

typically in t h "
tgp|1C88 yalng a s/ '.'ﬁ g,n,e@t@éc p(f, gé'i:&%mﬁ] %mccg%ﬁﬁ%I %

cal cium chl ori de vide thédesixerD satting mdd@dﬁcaht oo b utd snireaitisersOpregous! eﬁgd.alﬁds

such as a nixtyg e%%’fﬁéﬁé%’éoﬁ ﬁ'i’eﬁfgou ¢ ipdpEaded: | aévwm@ﬂfq‘ﬁﬁmﬁﬁzs

of raw materials @ mstudn

.5?'!- :
defi ned above, ar @onieue&foplmﬁeht mmﬁlwdﬁg ﬁauysy rﬁ&téﬁ@%nd

et hanol am ne and

mnces e:ther blended alisers dur-
preferably 0.2-0. EntlihilﬁalW@ﬁﬁxﬁ @set, t tdiiﬁ@ban e both@nhaiced afitPinore
cent, equival ent Ht;(lesemxtive 'amﬁer Mt iacouraiely combrgllehar tAsod resaly it is
clinker com 0, BEROE Y ORISRt i o PatsiRle it nqlEpprate, gpEh okt syd
cenent It may be |ncorpor- lies typically in the range 1 to 10 per cent,

ated in such cenents either by grinding and preferably 2-5 per cent,
equi val ent 50 together all ofthe several conponents or by SCS, as a
percentage of the clinker. These 115 grinding them separately and
thoroughly addltlons to the rawfeed are made W|th the bI end| ng them|n a

- Y



the purpose for which the cement is intended. advantage of this technique
over those des- 60 These additions nmay be ground with the cribed above is
that in —eh ' i ; j nded
process the volatilisation of mneralisers dur- in the final cenent before

ply to a user, ing sintering can be both enhanced and nore or supplied
separately so that the user may accurately controll ed. As a result it is
it during mixing in order to adjust the possible -to incorporate nore
of/tée said , 6_ _ o lﬂgu57 . .1, 498, 057 P
MmnerarT 5t e Taw feed- w1 ottt sired

cl i nkefr UBHReR g oG Eion ok ‘:‘“ hoft! '“' Lo W' on\a¥ - 1o

per i t bikiig fténpes ! t6é ke xoﬁl e tansetaumrtaenad Alrddu@dn t Mpi cally in

the re mO-—rir‘Zwe ,alvvhéseristalninc inctheii ruedl;e qul:tﬂdaemvamstiuuﬂnnome High of 11Q0-1200

degree |t desiged Jrvels Algmioprelfsere  alitp clinker W@s::#‘gﬁ‘h%@& within the

hi gh 5 %‘;" RGB! o0 MinéralifdR FlGiRicd Oln e\@'ﬁé‘n@% Of Sn pitk ke ¢l igTker

fracti aso a:annahamdhnetuedbxby pmésm e active alite enﬁrennon may 45

tili saby ahicying ¢, used” rﬂ'h%mﬂ%ers required
esﬁﬁ% ed in the

10 Wﬁtﬁ;oﬁﬁ@ gﬁﬁw
can . 7,. 3
; &/ AR hdsé) |aShidvél/ |&Hnalm-y 45 by

above RHQRASH&SHy i strendiie £
achi evmhgrahmsntharmdabrbnmmbftot&e Vuﬂwr tegentd) earell slisdincily) advanwgebersoof ways.

Them tege 10 onen s oLl t.her°‘Hy ﬂg benemplqyed: fno npl oyed with

hi gi° q Yoo @i - il loror b iRt the col | ec-

appl i cpbrtiehed Ve 2 fo icatl aﬁdndu ewlie&dthdlté‘shkanf prawby m ni m sing

t he ad&ﬂ&tmundlmﬁelﬁsit dn pflegpaterparinsilength nssal i ser s

tha# &J‘fgh“r’ %3’;@ ’cﬁmb%uiﬁ advant age- 50

SYs ema fumace such as a reverbato furnace.: ‘gs beQidél- as ##- be enployed in
mdntes,oliguswexghg aggreggtes 0ads or

pat ch- adidftions of nompoaﬁdh@numngtddoﬂnhefmaw
Sy eNs) f u% 60t er iwal s

ai r por fndy Sndo?ﬁ il

pros. t PO Lol Gk by TH=] g oF il [%zﬂ'ems% Bs in the
fOf%%OIM%ITMhﬁge&E sudagt pracemwlﬂie Seiplepiindd fompduct | east
partrathhtyunmmdmtenn thtémpueedelmbed ok Ommmm@qunM/ thav@vfan adequat e
early &¢ Hmli; % atipn, 641t nust

evenj Ughitly i 8 ﬁmadmcmee,g iVbidd eulmﬁ”' as previously

def i neDurmgnthe aalnys epaicesasrytnﬂsabr nansimhg Bbrcbdl,athel rmnstxaexfwr nace such as

a reve : g gons n%f &avaén esﬁecfrbre rein-
~addi ti K® i ' u s‘r“t“&b i ght wei ght
+AQg5LOR @6 naRkali Ip ot)t skjfafe- M rmé % m&&hai bﬁaﬂ follogundry sands and

can beuusenheasbyacenwuaalnor agige decho mwe@m& poveenfages,tfams par - bondi ng
agent Pifuef itonesmaly; Fcienly SrReticon &% and ratids e e (weightypi cal [y in the range of

- 900, - for netal lurgical processes In the partrcul ar 1450C. The- advant age
of such 2 ¢ | nstan&e e tclerrent is -prepared. fromthat,
unli ke t eSfbmﬁﬁE §m %ﬁé ¢¢linker containing [err], and
the active above, voI atili sat | on and subsequent collection alte cli nker of

this inventiog,,it fi r@@ksp al  65Cland Gyesiy culhanrOxideof the alkalis and
sul ghat e, utrfl in ndrggy  matefhdi s O om chbhl 30 which can
present di ffi tres eu,ze avgi ded. negsur egggven contam nated with or

Buring the ma¢80 ng proﬁ%s h%a/Stal s ™5 al'i®® consi®$ing -of coal, the
organi ¢ const¥®uents arfd ot H phaseInhi A§Sconst it the cl i nker of
vvhr ch can have an unpredi-ctable effect herer n defi ned form -and. these can

mwm@mw Wandiog dx hituoride pyd grindiry ... milhjol ayresiepar at ed from
the85I | B Lo tee) 18 el é"";ﬁr sﬁﬂ?r 9 s8s. This
pr ocesdayp 9%&%&5 16hed Eﬁg{e 3d Odhdi Predsdd I ow tgn

ei t heroxsly wgerier rwlthglas 1Rt cétit helcivixe Ctheroughly dimagmr}e&ssmered/vliu ab ol | per cent ages,
parts niques is nornally sufficiently beneficient to and ratios are by

wei ght. 75 EXAMPLE 1 A clinker
conprising mainly alite was. prepared as folloms The foll ow ng raw.
materials with principal oxide analyses of:- Chalk Sand C ay
Gypsum lron O de [err] 12 99.3 . 41.9 02

11 80 - - [err] 0.4 0.3 - 11.5 0.3 :
0.6 [err] 0.2 0.1 : 3.8 0.01 .- - 96.9 CaO
54.8 0.1 19.5 32.0 0.5 [err] o 0.1
0.01 0.1 46.5 0.02 were utilised to forma m x by

blending in fluoride and grinding in a-ball mll to a resi- 85 the
approxi mate proportions (dry basis) 74.7 due of 5 per cent on a BS 90 [err]
sieve. The 90 per cent chalk, 12 per cent sand, 5.8 per cent raw feed so
obt ar ned was mxed W th water clay, 69 per cent gypsum 0 1 _per. cent iron
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7 1,498,057 fired furnace at about 1525
degree Cto produce a total cenent squhate content' of 2.3 per 60 clinker

with the—fe 3 HE—\hen—und et e-.and

tested as above the conpresslve stren ' 100 per cent- nm concrete N

cubes wereras follows:- SiQ 24.5 5 [err]

1.6 After [err] ..~ -0.8 - 3 days /3
33 MWN [err]: J 65 [err] : 0. 03 7 days

44 MN/ [err] [err - 10.06 1498057 28 days

M/ [err] Ferr] 2 - = 0510 %

Example 1 [err] ssivel elof A
descri bed<t her e- 70 [err] (as £l uormsteyent " mith 2dhcrete cubesi werdyys Follewscking i n

SUPLE 2 80 S b R i e BT wm:é,qd ne

t he apprioxi rrateﬁpropor 2 O | . - 245 0, 6 pfrer. tions (dry basis)-
70.8 per ¢ al k, 7. 8e@5 . KOIG S days O3 5MN/m? per 65
cent sand,. 6 "8 . per centmsum 14.3 pe;ma[err] 7 days 44 MNPm06

cent clay, together wi tRh09.5 per cent @&6- ciumfl uZﬂrdﬂde arfd MNfm’ering in’
an oi | -fired 75 The LSEN 5099 the0¥R 10.21, the nace at

around 15250C to produggoa 2.00 and tRy free Irm&n% pafed 4 i :
clinker with the foll ows anal ysi s: - a2t he he:hpleyﬁdgythem Ideseﬁ!tedmter-omo
method 20 1.7 per centF. @ndupridelbnti al Oe?Srrpou et\ e aPmemte propor-
per cent positi of thk:% tlinker as c uI ate b’s'g>8 J “‘::m"’hﬂk’a ;e?
23.1 its oxide anal ysrsNa,oIIovm ng for tofug free r&y, : wnho per cent cal-

80 and_assuni ng t hat aII the sul ghalua mmade,tahdatsmterm g @r pf oilfired 75

3.2
1.1 whichecould fo 9% nfurnace 1525°C" to produce ‘a
T o g

0.03 25 in the cI g

0.06 [err] Et(egncenie potential i:lmulated b 6 SeOcent :
~ - sition g:lmker as calc S : 23 )

?gr IE ]el’ r] : thdmdﬁn‘%?y:s, allowmg for the free %O A},o’(ja % g CsA 80

29 ' Mss s%fetexs resent0 15 3§ie;0‘ [err] (1).03 |

2.4 . 25 nt_tl_f)chnker as calcium sulphat:e is:0.7 [err] P.0, N.ds

[err] .77 0.06 - Qedétl kal i Sul fates - 0. 2 0.06 85

[err] . ¢ 80.05 Free, Lin 7 toget her V\f:l:tzgﬂ ot her

m nor phases. The,sLSF was 1. Q1, stshe S/R 5 37g ?he A F 35 cenment

was prepared by, gri ndr nGA his' 2.91 and9t he free Ilme(asomi:ﬂdel as dexlsr - .
clinker with gyB@ pecific surﬁ{ce mned b ghe met hod pre%:?dsousl Y g0
descri bed area of 330 [mﬁiélhﬁh,ﬁs rreasqized by the a 2.9 per centoosThe
potential conpound com Fre®3imwer neabi |i th7 met hod according to B.S. 12 -

position of this cli n[Eer . '?I _ at e.by t he (&91 Tf]fgbgﬁn}%&ts%z%e A/l%

gypsum added vvaé =X
total sul phate ongmg;, -r! thiod Eprévibalelgl described

per cent gypsum aneked of Bsoam ; esmisumdrb ail-r ﬂb@en’er cent. The rl compound com- 95

72.9 of 1.5 per ce od ézsposmon of calculalted_l_:y the
o, i FhbLl B

11. 3 10Qg Aguck ﬂnstreng Pyl

6.6 45 was made upthferamn‘t sadibitablcb@ite e adde@r ts ~  [err] - per cent .

3.3 Mountsorrel amizttsthaaptesnmtheschahnd Cerr] ' 9 100
0.7 and 0.55 parts ? y"l"’t)r kali Sul phat%%

02 the corrpressuge em (‘?,npm.t$ ge | inme 33

29 npmct:mﬁscahdh ng toCesCs. 50 12 (1971) were

as fol |l ows: - ' and 055 fresdisnfr mi nor Julphates, cenerf2 was
prepared by grindi ﬁ'@é"ﬂﬁg’m& °°n" m clifer to &>

speci fic gurfacegoanegsel) wrlasF ﬁwmrdmg ? f\/N/ [t&E’eih]:r with other minor phaser 1'] / kg

. b
as measur ed by t he rret hod in day;18 i 21 [ement was PrePa:ed g%a“
/ y 1 l'lm;! gy me 81 in
The paste setting tines ;agéz)rdr g 3 S. 12 (%Were - A secon 110

cement was prepared by 28 dayei ng 48rMH/m’I i nker Wi t TheJpass senriigOtimbes p@alingi 0 BSir -

At percent. .consi stinseyo ace area o of é err /klé(wl)rrEHS'u-red by the
wat er this clinkét. with by | A6 phbe conliiciUant | 1Y’
Initial Set face area 64501 P ’ by the water

method previously descnbed Thc /quantity - Initial Set 45 mmutes 115

of gypsum added was such as to give a Final -Set 100 minutes



of gypsum added was such as to give a Fi nal - Set 100
m nut es 8 1, 498 057

det erm ned by| n Exarrple 1 thecorrpressrve strengt hs of therret hod

viously described 1.9 per cent. 100 mm concrete cubes were as follows: -
\€\ potential conmpound conposition of this clinker as calculated by the
¥ hod em After . ployed in Exanmple 1l is: -

3 days 41 Wsjogfr] 7 days 57 I\/N/er 8

LerT? de up saconcreteandtes {f dé 9.\;[;,, AR R
76.3 xa]g’e“a 7 %ﬁ% ed bygrind

le 1, the ressive _strengths
[e”] 100mmconcrete cﬁg:;pwerea% ows:— The p rofVﬂn&h gypsumto a
specific : [err] : clinker . Qdcﬂaﬁtedshyrfﬂ&cme&odeamef 460 [err]/kg
as neasunget b A kaI i Sulpleyedtia Example 1 i5:-7 { he et hod %n Exanple 1.
Theé quanti t 41 MN/P[ ee Line 1.9 gpssm added " -
sufficient ﬁ ive sul phate cogfsent in the cemsnt attrib abl e
t oget her WI ot her m nér phases, bot hCBo t he added g$fsum and to t hat
present _by grr%ng this 70 ~in thg clinker of
2.4 pe!r ﬁ?a;?’%l’pég%? ker tocsgospeci fic surface area of 250
[exa ] /siﬁgod)yreanﬁhqmwm as measured Alkali Sulphates as @@asured by the nethod
in Ex dt é'hs&t"t“PW times Beebimsing to B.&% The paste setting
times g mé gsxent!-zm(l ) tdé&ﬁe‘?thh other minor phases : 12 (1971)

Wer e. ‘bo to e &R kypPfdb hArpfesent A cement was prepared/By mﬂmgrtms CO7@SI st ency
751820 in the clmiat off 2.4 per cent as determined clinRé t§a speuﬁc surface area zﬁ%gb

a
r2n8n5t I“}%f%%?gﬁg’g times accordmg to BlS3 1:%3%:?5 etung nﬁgi ;%gl nﬁ;a
370 m nut es \Wen nade up as a concrete. and tested When made up as a

concr et &t peent eonsigeICTas as, j n Exanplés &f%mﬁ‘ﬁ?&'esm s, strengt®ss in «Exanpl e
1 2he cgf sive strenqz fes 80 2B g } 100 mMm corgg; efubes were as

305

f ol | owsgipal mm concr etigs ﬁ:ﬂhﬁs WerfnaBSed Ol | ows: - - 37§ Tofutes .

g\fter 3 day;ﬁémgjo L}III‘\:/IreleearnE]msted Whenmad%gﬁ re8 hours W[ 1]|\/N/md 7
ays c ssive: stre e gﬁt r] 28 days
63 I} ttrﬁ:mm e Sy 1 gt 1 o s B (41 20 0oy
days 37 W err] 7 days 44 W [err] 30+ " EXAMPLE 3
28 days After 52 I\/N/ ¢linker wasAf#tepared as, i arrpl e 1, enploying
the raw .' aI S ﬁgn“@ des- As Eﬁz cemib prepared by gri-ndi ng
cri bed, by d| Nnge3 e appr oxi mat e2phdues t hi. 38 ger to agpecific

surface area of 330 90 portions (dry ?odm s) 783! ‘cent chalk, 7.5
é 1/kg as rr‘egﬂm y the nethod | per %and) 13. 2 per cent
é’ Fiéfaled aﬂ-nﬁﬂﬁnp[}ypsum t Oge

per- cent. The paste

sett| ¥ p!bymyesheaworndt m@ Ses- ot!asmudramt er cent cal cium
1%‘:"‘% u% %@M%ﬁﬁc mrtacef 33 rrf¥ce at around
14999 e “E@ts bEofei BF 95
#Smh 20 per paste setting times accwﬁtner:o%sﬂ Initial Set
275 ml’m h“t &nd;0.5 per cent H‘al 156(1971) were:— .. 345 mnutes [err]
21.7 ?‘1‘1 a“ldms‘ﬂ'é“u‘;ggl“v‘::m Vhen.made up as a concrete and
tegpe glga[)(i,s ‘2‘ percent: ““ﬂ‘sff“‘fi’xarrpb@o | the cBnpressive
strengt hs ‘of 100 45 S [err] Inmal Set - - 27%)mhihdtes 100 nm
concrete cubes were as fOSF[¥fs: - [ cBina) Ser - o345 mmu@SOB [err] .
0.13 Si0, After Ca0217 - 8 hours
1 MV [err] 8o B ml"i’;‘tﬂ,prft“t%e”;mmi e & s 100
MN/ggerr] 554;2',_ . SCs . 002 100mmconcretec&>e9weteasfouows— - 24 thrs
24 I\/N/[err%.oa 12’383 (as quorlde) . 0.23 3
days IVN/[err] L . 7 days
50 MV [err rr] 10 . 151%23;: 1;%;:: 28 days 57
MN/sperr] [sor] .30 0. 06 24 hours 24 MN/m’ 105
F. (as ﬁuonde) .. 023 3 days 42 MN/m*
LOL 13 . 7 days 50 MN/m' .
KO 14 28 days 57 MN/w® -
Na,0 10.06

rd cement was prepared by rmdmg
55 The LSF was 1.04, the S/R 5.71, the A/F tlus clmker to a specific surface area of 450 110



A third cenent was prepared by grinding 55 The LSF was 1.04, the S/R 5.71,

the A/F this clinker to a specific surface area of 450 110 9

1, 498, 05+ 9—tertt+kg—asrneasuredby- -
the nethod in Exanple quired to fracture nodul es, on conpression 1. The

paste setting tines according to B.S. between paraIIeI pl atens are shown

for deter- 12 (1971) were:- m nations after 1, 3,
7 and 28 days curing and, in addition, after drying simlar 28 At percent {_ !
consi st ency 9 ‘ day cured spec,i‘;ggggsﬁ at .95C for 3 hours: - 60
5 wat er AT PO T A S
(g br eak! n i nal P et in e B0 DRGE, W o Eooe iy SRR

| oad 1 day 12 (1971) were:— 43 \When nade u mmaﬁvns:eﬁmrlet3e7aandl 28 aysceiring

3 days ¢ 67 as in Exanple 1 th%ﬁdmd ng plar 2 w0
7 days - . - A‘mpf;"‘?"é consistency 65,61 ¢ s%%ﬁ%"rseaf es Were as
foll ows: - "'hk,,' > 28 16i8al SSet 255 m;;,;,gs 28 days+3 hours Aftekg breaking

at 95 degree C Final Set 373 '8 hour295 minute§ M\l/[zt#er] 16 hour s ]

MV [err] _ WhFor corrparls results for ar i nary Port-c24 hours
32 W err] g men ‘ﬁi&ﬁsround t7od specrflc surg 70 X3
3 days 459 Ml 10 fu concretecubeswere dsdellowsiea of /kg and 11l
incorporated with 7 days - 56 M/ [err] 28 daY’t U e g und -or e,
A, in nodules in theAf?aag&yss /%I\/N/[err] sane - p portion
are: - EXAWMPLE-4 16 hours - 20 MN/m* For comparison, results for ak @rdagaeitng A
cenent was prepared by24 héves gri A2MNym® Af t Ipnd cement clinker ground to a specific pigad 70
75 20 98 per WBent of t31 li nk ar ed asfaF"'rf’md"som/“gl‘“ﬂ rporated with

10 Exanple 3 with 2 pe it -of 5% m same propomo?iagﬁ’;ﬁ in ﬂ°d“1=S in the
34 chloride to a specitic surface area of 450

51 [err]/kg. - EXAMPLE 4 28 daysksbreahns

70 The paste sgft| s@%ﬁl ’ Af“"’ days+3 hour’%i 7
80 25 12 (19700 M‘?i per CE?“’OE calciom ri at 950C

220 At percent coclﬂnrxde eorcayspecxﬁc surface area of 450 Resul tbda;p

B, of iron water m gg;guu g;naurgue coftent 4
per cent gr oun?ls ?&%‘m time acioding t°l§l§ m nut €8 “3odop & Specizhh ¢ 80
surface area of 391 [err kg and. Fi-gal = Set. 125 m nutes

i ncorporated in the\tSIMPent pemsstsRdyi on_ wi t h 't he Reﬁlméwtentse@!efh fB:oﬁﬁtﬂh

clinker described 30%*c\Wen nade :@%ﬁx con%ﬁﬂ}f i el P ‘°‘;§d

Exanple 3 by gri ndlm tse 450 [err] rspm&swmeme 85
strengths of 15 mm di arret er nodul es cur ed un@enent derived T ten clisher descuibed

r a second S8hnpl e,

cubes vere as POl L ¢ v e copaagieland d ar é Bxampleh by grinding to 450 m'/kg, in
5 diameter no ed under iden-

kg breaking 901& m@rete cubesmg:% Fﬁ uealml:pndmoxels axx'le -gfst(éu'; _
| oad 35 : hour's er_r] -1 day =
61 16 hours 30 I\Nte[rerr] ZMN/& ' _ ?t,erdayfsj_ ks_llareahns ™
24 hours . MV m 8hours 13 MN/m? - 7 dayédte Vay -6_-7"3
days 58 MN/[err] 16 hours 30 MN/m® - 28 days 3 days- 7106 -
95 7 days 66 MV P4chauls 37 MN/m?® 28 d dalys hours 40 77-' - 28

3 days 58 MN/m" ; 95
days 74 I\/N/[err] 568
263 - EXAMPLE 540 . 28 days Iﬁ %onparr son ﬂf 'gu%g? an orzgg nary

Port- A cenent was prepared by. grr nd| ng t he Iand cerrent clinker ground to

a specific clinker repar e@XAMPLB t Fomcomperisprf ,mulwsfwarnae@mw -of

450 [err]/kg and i ré’add#mls 'as“rﬁéﬁ id%

by with this sec Qd4mrﬁq/ as w” e
cﬁiairé

In the sane pr@portﬁernmdmdme Examfla 1 nt er bl end Wasn -s..of this
cement with 90' . parAmintbl d prpsy H{g"q‘% gg
breaking i'ron ore‘%ﬂ“ﬂ}ﬂ%‘m %gg Sﬁea Ofys 518 After kg‘l’;:;k“‘
| oad m/kg and a g3mgusd §Qitgadéo t&QOchﬁent ld,y 1 day. . 13 105
13 105 50 Tﬂarlz!enblvemdelhasdpmt Ilétmme’g;r nto 153 days di a- 28 3days

7“’W"days - -3

28 meter nodul es ieE Hodyls an ile ‘%&"’%ﬂcw &
35 24 hours in anak bn CPfeliowed b sgg:-ﬁiﬁ S
62 cent relative huparmt zoeél owed l% at 95°C 5‘5 days1723 houris

a period of i mérsndnth¢ ngemﬁttespnaatva@? delqueee-c at 950C
172 110 '



55 wuntil the age of testing. Values of |oads re- 10
1, 498, 057 10 EXAMPLE 6 The follow ng raw
materiats wth—prinectpatoxtde—anatyses—ef+—Li-restoneLias Sand Gypsum
[err] 2.7 24.1 97.8 0.5 5 ' [err] 0.2
8.2 1.3 0.04 [err]. 0. 15 3.7 0.1 0.05 [err] 53.9
0.03 33.2 [err] 0.23 0. 15 0.04 47.0 were
tbllsed to forma m x by blending in Wen nade.up as a concrete and
as 60 10 'the approxi nB498,087 oporti ons (dry basis) 70: 1?) in Exarrpl e

1, t he conpr.essi ve strengt hs Aﬁﬁ%lc Nt TTnestone, —T2—3~per——cent lias, 9.1
per .100 ncrete _cubes re a cent sand, 5.6 per cen.p gypsum
t oget herﬂvufﬁ%mnﬁfrfer T@per Y)%@a?gl?mm —[phateeand 0.9 per 8
hours 1 MN[err] clainestomrpuhe cahndl uﬁy sbwior i de and grindi ng . 16
hourgs 116 MV [ | a water swept ball mll to a
resi due 24§, rs 015 2§§VN/[ r] s 4 per cent on a B. S; [err]
si eve. The &a(days 539 - 2 MN/(, urr]ssrzaw feed slurry so obt i ned was
i nt-r oduced - 78Qays = 023 58)15’|\l/[(b04r] 47r0to a coal-fired rotary kiln

where sinterin

?g( 28 days. .
E;(X LEQ& é;m propo\ﬁxons (zy

ent limestone, 12,3 per cent lias, 9!
i n Exacset @nd,, 5. e tdnt gﬂlpsum togetber with

at around 140“9 de%r ee C

s ve 8 of
eIO Cﬁxﬁ concrete cube ﬁgﬂ“ prepared as

errpl oy| ng the raw -

mat er| Aft pex peat potagsigpe 0.9 per s hours 2. 7 1 MN/m* Cri bed, by
bl e tai :f,,. LLHTEL ﬂgﬁi[e r] 16 hours 16 MN/m* 1. 3 65 portions
(dry b ¢ 5a aessoyonﬁm@?aa 9.5 24 bous 2% 5‘;, 0. 02
per cemw fsahd sQolpmnedcmtmmﬂugd t oget heg,, 75 [ ' 40.05
with 2imp gé?P X NW % .0 perzsahyst Ti 053 MN/m’ 0. 04

at a uaedo .
pot gss w%m nt cal ciu 67.5
fluoride, and sin erlng ipBe @Ry Oi | - # 1.0

fiar a4ls a%
nace at aro%igd 1400 degreelZ to (i dploging ﬁm

lg fxample 1,

err]

3.4 rddre fol lowing ﬁalysrsmbed,béwblendmg;nq‘_ c]mitel]":é;oé-(asquorrde)

- 0.4 ‘Mn,0, pm mm 2l 75

- [err] PO, 217[er0£§ thhZBpe:oent i’:;::?es Opercent 2 [err]
2.2 [err] TiO. 009.2  potassium suiphate ahd® 05 [per cent calcium 3.1 35
The LSF wasS®, 04, the S/R&343, * tHneridy pnd smuenngg:e oil-ﬁred fur- 0. 03
85 # 08 an e.free |ime ggntent Y around 14005 © gypa clinker with |
0. 06 by t heRnfat [Baekidey evi ousldy descri tged_ B -' errJ 80 -
008 cent. d. potenti al c@fpound corrpggétron - '

© 66.5 of thiggglinker as calgpul ated by A0, et hod }

.+.0.8 40 enployed in Exarrplells- Fe,0, 31[err]
3. 85 The LSF mlp@nhe]s,(mw,mmme) ]‘,”13:% 17 per cent3% 8 L.ol.
0.3 [ef -and the free lime content as. degerr Tio KO 0.08 12
[err] e method previously d .6 . CﬁO’ 0 .

' cent. The potential com nposition [err] 6651 CsA
5.0 450f this clinker petdlchlated by ‘the method TH8 LSF was 1.02, the
S/ H04. @wployedio Exggplg dri:i— (§ ﬂgm,e) ANF0.71 alll the free
lime as determ ned Al kal per$elitphat es I kys t he net hod
previously scribed 1.8 8 Free Iln&O : 0.2 . cent. The
potenti al ound conposid on of togeN’r@r wi th other ®4nor phases.
thi4s clinkeAms cal cul ated.oy the Mpiegr w010 the S/k GROE Ble V\@Ss pr epar ed

by grindin
area of 46

§i s  enpl oyeoH n ExanyyiFe0.ll asl the Ghek ieR
S as m%a}ured lgm_tbhelem proviouslyt described 1.8 per

rast dateam&aecr ic surface

per cent arrp e err] g
psa, accor digl m"gwwﬁ“%“m kst 55 12
was prepared by grinding this employed in ExampleAl is .6
" : | Cpekfoem
: g:g Al kal Yéful phat es 2.3
. The paste set times according to B.S. : . 8
55 12 (1971) weren.n_g CA 846; © . 105
At percen ;o CaSO 46
Inti‘t‘;:lms t consistency %ggo N %,l::h;::elpham 21,3
et minutes ' . o
Final Set '300 minutes  together with other minor phases. 110



Initial Set 205 m nut es Free line 1.8

Fi nal Set 300 m nutes together with other m nor phases.
110 - 498057

11 A cenent was prepared by grindi ng ; g lica ratio 0.92, the alunina
ratio 9.5, "and clinker to a specific surface area of. 450 the free line
determ ned by the nethod m/kg as neasured by -the method in previously/
described 1.5 per cent. The paten- 60 Exanple 1. /
tial conpound cepposition of this clinker, 1398057 The paste setting tines j3-

accordi ngeto B™SanT QW g Tor TN TI‘EP T1 or: T :‘aéoyéf)
"A cem d
were. - s clinker 1. 2 s;eclx’ﬁc %\; m h&h% the. mithodas

follows: - At perca¥kg @onaéasiadndy ‘@t Q{ethod in previously described?E)5 oent. The poten- 60
per cent « 65 Fuample 4| Set 21 Sialyicompongd  composition of her,
55.3 10 /% Fi nal ek pste sciting times m%wn?ﬁutf llowring for the free gr tated
32.1 CA L 1.9 Wen made up FsiioRs:CONCT gs'?ad

[err] : At pemenﬁodnsmncyn Exanple 1 the corrpresswe strengt hs of
100 mm concrete cub e as follo Q t oget her V&Jsh ot her m nBF;S ses. %
70 No other addjti ogiageade to the e?ﬂ RiE: After G 321

and the total sul phate content as cafcu ated 15 ° 8 hours 19 2
MV [err] avll':mmatll?gp@# i reemoreten mll ysels was t(héFefore 2.1 166:hours

19 MV [err] : 8 P ‘2?0 t s a t 4 hours

32 M/ [err] ' of 10 concly TBW% it lfgt: G5R 800 il il 5 s ™
50 MN/[err] 7 days  After 55 I\/N/[err - and thé tqnedrsqlplate cm&sustahﬂgtedzo
28 days 83 MV [er ;8]hours /m’ wat erfrom the clinker analyses was

Initial Set 16 bpges nu§9 MPLE 8 BE St obe- setting times acording, ‘°Se

12 mnutes A cenent was 3pdagpar edsgOMN/ae er gr i nd‘?n ézo per) cent of an actlve

alite clipker prepared 7 dayhen n#dMN/m’as a conat gtreennncistesyed 80 in a

similar way to20hat desdrdaped i n6EMNPfe as in peple 1 the c essi ve

strengths 25 3 but with thgefabi®w ng anal ysi sk sef of 100 HHEr et e
err 22.3

cubes were as fol |l OWS¢cemeRtEwasCiéfared by intergri er
2 hours - 1.8 Rﬂrpﬂﬁl‘eﬁm}l acnveahtechnkerprepared 2. When made up as a concreteSandotgstess 80

2.3 M\l/[err] %esmbedexample asmﬂfaxzple 1 theoompress;‘srefo?lt:%h

hour s |\/|§/5m3§'(‘} with dlwmmﬁm&mbesm

days 26 MV [err] PA = percent . 0. ]A'fter . T7days"

34 MV [err] [err] siob T - o0.@&3 . - 2homg (ay Mb{m”40

M n' CaO MO, - 63,2 WO 25 - 22,‘:““1 0;5° M\ As a®
conparison a cegent vvaeﬁhéaepar ed by b‘& 35 3 26 MN/m’

2.6 : i ntergrindi 80 per cent mn an - ordi nav;das[serr]?:{ aMN/hl’Jort de)
023 Portl and cdi®nt clinker w 20 per ced® dgyso, 40 MN/m’
0.3 of the CA7- h clinker s ified a n{pgnsommmms ,epmdb -
12 gethgr with psumto a spegsfic suﬁtgggxgmarm &m ag > ®
0. 10 of 450 [errli.,(dlgu@de)rreasure@lzijy thé’onbnmwnent cent
descri bed. The ordinar rtland 40 . V\Bh 20 %ﬁ“qﬁm‘}

cenment used :in this cor ati-ve exanpl gighad s qtsé |,@ a,paﬁd odC 95

surface area of an analysis as follows: - 450 [peaviopslyk bed:rﬂaswr@irsb ortlind

met hod pre- vidlsl é&ﬁ&e@ﬁ% ? i é: asfog?véoipmﬂvemmplehad

per cent in this Y
20. 2 : 100 [ gukty described. The C sich cinkdr wbl per cent N
per cent ., . in thi m}lehadananalyslsasfollows — 4.6 [ 22.% 1490
[err] s . 7 0.11 [err] per cent “1‘;819-0 R+
[err] ® 50,0-16 [err] "9 Mg, O 0.11
[err] Y oo % 196 [err] PO, .- .0.08
vare - “"5”0 50 W & Ogdy 1
MO ,f,‘&’O 9 [err] 17 " M=o 0. 29 09
[err] % Tio, 1. 0 CaO 0.29 SB6. 5 10
[err] Ca0 0. 93 56.5 . KO - 0.93
- MgO 08, NaO 0.37 110
" 55 %?6 S 072 The lime saturation factor was 0.99, the
N3O0 : 013 silica ratio 2.08, the alumina ratio 1.11, and

the free lime as determined by the method
The lime “saturation factor was 0.72, the previously described 1.8 per cent. The poten-



MyO 0.9 [err] 0. 37
110 [err] 0.27 55 [err] 0.72

The line '

silicaratio 2.08, the alum na rat|0111 and the free linme as determned

by Ahe method The |inme saturation factor was 0.72, the previously:-

d@l bed 1.8 per cent. The poten- 12 '

1,%938, 057 : . 12
ti al2 conpound corrposi t i on of thi498,e57i nker As a conpari son ﬁ cenent was
pr epargd €kl | e | Tht er gr.i ndi ng
50 pelhlld\‘ﬁg%fd: ei[%&ne %@ AQQG%%%%? IL’,Q Eﬁ |60 aes

foll ompnnupﬂmﬁdamhlmmatfolbm err Ra chnhnhnd)SO dérecefeedfr | cl i nker both
descrl bed in Ex- per cent, rﬁﬁs kme E‘s and citwic
acid lerr] 0 o specifisudace Eegs‘;'f%‘g; citic sfirkace
ar ea of 45&s[err]/kg as C%  measured bytheme:h&@p:%muslydescnbedreaﬁﬁwgby t he

met hod preQidusly descri béd 65 (The _quantity of gypsum added was Such as *"The
quantity ofAypsum added #ds such ta “’B&AA | cement sulphate of 2.0 peg

0
hilst
0i Ve QogkRirain P Bioof phaiat € Of 2 il v SN p RS RS s@é'.’ﬁy anal ysi s,
Whild st N etieo gaditions wirt madé her tigl NOA @haRegater grout mxxatshglmusofm:ltrl c acid

to

added cgmest and e:rPSl@emntentlms suchNgg - gement with gliwaterpeentay géehado t he A
cenmenty %gcpe j il jcemene g 2 A rﬂ"““’af‘f’d"‘inf’?é“"b)?l erff cont ent - was
such astn i coadmgatoenscenen?matdssa #fa Blnder bR Qodl GhaRiag an [err]

cons eni1971)nw¢rh:e-f| naI cenent a purrmﬂgdhaabyvetthmttas tigs twasrgipedi- abtdve of of 2.5
per cenf iem maly 2R umigtes apfothe cfmPRYvE | nes accor di ng

to B.S. %ﬁmfysed #% a bi nd&FSt AT shale and 15 (1971) were: -

t est ed mfilabave the set t10ngmdtesTe Was ap@y oxi - 75 matel y 25 mnutes-and the
conpr esBml et percent carmingtsency 2 hours uwangt hs were:- water
32,5 | PhnadeSlp as a con teandtesgeg mnuteﬁlwurs 'Finall et ¥
15"m gy Sxample 1, thecom OUI’S . 95 p.si
80 20 were ‘Whistiowvade up as a concrete and tesm@MPLE 10 . 24 hours

105 p.s. as in Exanple 1, the conﬁg ng%ﬁgé’hg”vﬁfpémﬁs fol |l ows: -
EXAVPLE A?L“E&ﬁmﬁélnk% ARGRY | Si NG [ erfieffol fomaﬁngememl vAdhl incipal 85

as2f ol | ows: 8 harhour 23 MN/&¢ 1 MN/ [ exide analyses of:— °~ The follow ng raw

mat eri al s \Mb@uﬂprln@b /mB5 25 - -8 haur w2cpy MV [err] ?
oxi de anal y% ;s - 2. gol\/N/[err da%’fg:g_.y 6 MV[err]
Chi'na-Cl ay2q ys mMN [err]  ALO, [er 34.-8 ' 2.1

489 28 days- 20 I\/N/ err] , Fe.0, E%lr] 0.9 34.8
[ef?] : CaQyp 30 EXAVPLE 9

CaO so"‘peimé'"ﬂi B he acuve mg"’ré GBI EREsed\ @S fdlth SPREESy mhanetlergw ndi ng 50

chal k & so obtiifd e&ah ewvh ;_Wp&um and citric
acid tcﬂbea. vgnumdf rggpsu:a sddddaivds pietstd foto gakescgidcihese oferes sintergd speC| fic

su aartea;wefa 4’9@ P‘]JPIR of adn P‘l@@‘l‘lf‘“ﬁ‘ﬁe si eve. The
’T% NE Jd@%ﬁg “ﬁg ﬁﬁ%& des eeﬁl Lo ob% "8s -mi xed with

per cCeohxed | dfnherappfoﬁmawr@otﬁbmsl {dsye astsp 72 orm a mx by
bl endi ﬂzm-t 'ﬁ ¢fntt imte -
pr@i{)m8 together w%of 45£i %eg yfﬁlgg %@E P90 recarml e per_ cent

vvater o0an Qaﬂt, e quantlty of gypsum added was pressed'into cakes and
t hese V\kr@mmtmmegtotsumm ive a total cement §H¥3&H te.of inan |
oi | |°?"@Gtﬂilrbﬁ tgtfemntm Cto 48i0:2.0 per, ce s deternined, by
anﬁf ygl gss “:§m “th th o, ol I owi ng 14 whi'l sfost he anount
of Ci twad estmsed] mas ana yS|s -. 0 er cent. A amfent water .grout m x
usi ng thnsusedasabmder for coal shale, the P.Os per cent cefdAt and having a
weier < :ggﬁ‘y m‘xbe‘“glpéfr] Cﬁg% 23%%4 45 0.5 was -
pr épak m%{hl SO, Lerr] 0.20 110 14.6 as
assessine thermirwasself-suppd r@gmmpprat I on teKLO [err] 0.70 ' 0.4
105 wanstelys B9 napingigs oand 3the nrompressive [OdAr |
0.05 R I = o “binder for cagl Iﬁxtnlalsa%mt{opefactot W& bho, the

55 After . silica ratio 1.58, the alumina ratio 36.5 and

. 2 hours - - 90 psx the free lime as determined by the method 115
4 hours - 110 p.sd. _ previously described 1.0 | per cent. The poten-

. 24 hours- 120 pasd. tial compound composition of this clinker,



overall conposition of the m x being 1 part CaO 59.0

50 cement, 6 parts dry shaIe and 2 parts vvater I\/gO

0.4 the-s x € TSRy |_—c| |J _

020 110 time the m X was seIf supportr ng was appr oxi - [err]

0.70 mately 30 . minutes and the conpressive . lerr] )
0.14 strengths vvere - The line saturation factor was 0.70, the 55 7
After : - silicaratio 1.58, the alumna ratio /
36.5 and 2 hodrl_g 90 p.s.i. t hgaoBlose | i me as determ ned by thg
met hod _ 115 4 1io0 forFroe e Todfcolaed from Ppdeidn (O, Bl T00 WEE Mo ol Y

cent. The paten- j li!ﬁlsoxtde analysxs 8 [followd: — per oent et |0n
of this clinker, 13 @F“ie%'d : cex:;gypsum, 0.2 pet cennibp&ﬂ ﬁge er

13 allowing for free |jne, and calc f r o P?‘-‘

per cent chalky 7.5 6@‘5 ts pri ncr paI6 XI de aﬁ]a g%%ﬁ%‘lﬁgﬁ 1403“éer65
cent sand, “U‘_v > per ceqxp1 "cl ay, pqi, per. cen v.gy tBe fRRéwikgCibhlydis ON
oxi de toget her per cenCAF W|th 2.0 per cent pot assi um suI phate and [err]
67.9 -1 per gent.c | ci um f]uoride, and si nterr ng 5 per cepfar 1 .

26. 6 |n an PR P g&' é; d 140050=gree C - 65% .
1.0 to @ veo gerczieﬂtrdielns mnhda o arﬂo’sr s. [err] 13 70
1.2 per cent toge ?g%ncmmfnm amvnohte [err] ggg

21.7 A cenent was, QXPH@ err]

2.9 10 50 per ce ecﬁem L Ng [erZﬁ [err] 632(1,3

1.3 70 \M'ibtisly ttynef gepeinve al i t ggol i nker [ aror ] 75

0. 03 described in ’n@?ﬂ,. . ypsum SO, %err] 2.0
0.09 and €itric a%lf’g %Jame t?'o'i eoieg. paride) 20
0.13 460 [err]/kguniopasiked Dy tHe pre- Ko CaO 10
68.0 15 vious?y daﬂsccemé&edwateThg}quﬁnt éiyg @lfis gy PS UNN2,0 01

.0 % 75 adg cvhtea@ms iy of 20.3 ot al cenent su
.0 phate of 2.0 {fr® SUHS z@gm igyExa TheLSng’ESé%lﬁeasd
10

.07 lysis, while tWikndReaURt epfot E&apmladda B e e et 33
.5 was 03pe25cesmdasml!xample9,thesemngnmewas per cent. Thigbtential compound composi- -

.0 20 A cenepQ miges: andr Bt CORPRssiYe; isepsthhi sion of this clinke alclﬂated by the 85
1 80 cef&fit wi'th a water-cenment ratW"BP@'“ha’dN%"Bﬁnlpﬁb-l ity
tlrre as estimated in Bfer The LSF was 1.04, the S/R 5.17, the;s’&“r'eéne 9 of
28 m nutes. : Zhours A/ F 20p8iand the fregslinme, as det amzr ned
Wien used as a3bi nder fﬁ mal shag%: d by the n&Shod pr evi ousl '
descrlbed 3.3 25 testedhas in Examg the set¥#®ng tinme was - . %r cent .9
" The potenti al conphumdomppmpmsa eemighit msrplépmd and t hgggepnpr essi ve sppengt hs
tion of this cli nklérmtﬁ&f nding 50| %&t B‘ylhtshgnkef% wer Afkali-Sulphates . - 2.1

et hod enpl oyeq i (ouieal ag,a o) B Be Fre Line

per cent 2 hours m Example 8 to@etlier with gypsum and 1 inor - S
Y4 2 30 mto 2 specific sugf@be s of 455 tog:the[r%fxv;t:ae;rtnmorﬁh;u;s ﬂns 95

6.4 24 hours . m’/kgbgp eqbythemethod prevxouslycel i} : ﬁlﬁ'&:a ' areaS
90 As a conpar 46 OBuch @s foPNR ? gﬂﬁﬁ%gﬁl m/kg me}sured by the method in Ex- 1.7
by intergrinding p& et as:dettrmbfedt kal I Sul phat es 2.1
conprisi.ng CA w i E}H’“Bﬁef’f@ma@i ﬂt"!?é was 0.4 '@f feﬁE‘g times "’“"dmg“’nss 190
35 ordinary Port rttl@e arrpl e 8 together with
gypsum and tqgemﬁtmhm e;mrmarofp At percent consis@ficyCi tri c aC| dto
a specifig surface pumpsbility tit5as estimjtidc gbons qﬂea uﬁﬂ!%py t he net h8 irtes

previ ousl y %%,sprgg&t& ;ieshqung ;‘" descri bed. inutes 105
a speci

quantity of gypsuri@s S the se I ¢ surface area of
descri bed Thesmumhtutetyamf ¥ p edtzm&s[erwl]eﬂkgada@pmasttw@deb
method in Ex- 40 W&t as to give a total . e a’tﬁ_ﬁg@%ﬁﬁ“ﬁ“g
measured by the rnet ho?meln Ex- per cent as det Sorsk y anal'ysis 18
anple 1. the anount of @ #kousC aci d4§u§Q§d was 0.4 The paste setting tines
according to B, $- 100 p e hogmnt 55 p After - - /2 (1971) 110
were: - A cement® wat er gHoPESni x usWrQs‘E'hl s 45 cerré‘rEq“f&lth % i- cement
ratio of 0.5 had =~ At pergQRMpERNGI Stency a punpaps kduksy ti DEMN¥m*esti nat ed
above, of  water A clinker was prepared as #5Exhmple 1, 3 days 34 MN/m*

employing the raw materials: therein des- 7 days- 42 MN/m’ . 1S
cribed by blending in the approximate pro- 28 days 52 MN/m’

oo 4]

80

O P ONP




30 m nutes. Initial Set 90

m nut es When used as a binder for coal shale and Fi nal Set
110 mmnutes 105 tested—as—above—t+he—settinrgtre—was—45 50 mnutes. and
the conpressive strengths When made up as a concrete and tested were: -
as in Exanple | the conpressive strengths of 100 mm concrete cubes

/e as After : follows:- 2 hours 45

§ i 4 hours 55 p.s.i. - . After, . ' .

o 24 hours 1,498(037 - S. i . 8 hoWs 7

VW [err] 16 hou W[errj EXANPEE T o 3 - ;24
hours A clickér ¥ ;e‘raﬁ 3vvasAm,gQ,a il prdrirdd s -%P:Lp‘fe , W 3
days employu&4th ' ﬁigtér]als elaqahm It~ t hﬁpmﬁﬂg hterials de | es- ' 7
da in but gop per cent pota:smm : 05 calefurh hesoappr mat e
'pr)cl)-s sulphate ]‘PgNB[ attggx % uo 'Lds!;ln thabtbemlx w:?ft(j)lgegrcento 0appr ox|
1, 498, 7follow1ng analysis : e chnke:-s !wnh m?%';ﬁ’;d Evel? N

EXAMPLE 13 A clinker was prepar ed as in Exanple 3 A cli nker vva%’hprepar ed
as in Exarrp 3 enpl oyi ng*X FRBt r aw nat erial s descri bed®q 78 e- enpl oyi ng the
rawgrat er i aky y,described t rge- in but rﬁ%acr ng the 2.3gper cert’ potassium
in, but repkgoi ng the 0.5 j&r cent cal cho; 60 5 sulphate used in that
mx with 1. Minger cent fludozde used i t mx with 005 per cent of

pot assi um : bonate to gi t‘i’sa clinker- h magnesi um€81 i cof | or| de [err]
to gfve a tifollowing anglgysis: - -Cao’ . ker wi hthe-

fol I-owm ng aMgt)ysrs - [errfioThe LSF wa the S'R. 5974 the A/ F The

LSF was 1. 080s He S/R5292.9the AF 2. gtﬂﬂéfree L7me as determnined by
the 2.00 agtg fiwrrifdee |imd24as det erniglg thod pf i ousl y.desci i bed
2. daper cenx,o t he net hqé previ oustK,descrr bed 2.1 pgr cent.”” 80 25 The
potential cN#@Pound conposi 00e&n of Nexthe potential @8hpound this

positio hi s al cul ar.ﬂgﬂ t 0 clinker as
Caful aiogk 13& ﬂﬁ%ﬁﬁﬁﬁa‘g%? %&J‘Foa”ﬁ: - 39 550 ke Xf;d

pl o e method=)p desdribed 2]3€ the method prev:ously described zt;? pf 80 per cent
[er$ Gmnpthﬂd)mmmmrw h%" B Mh ot her 'mi nor
phases é‘&l’lﬁy‘?g‘; ygdi €‘gﬁ’r’fﬂ“\fbag"“‘prepar ed by

gri ndi ng t |nker to a specific surfafce area of 450 clinker to a

speci fic surface area of m68nt [err]/ kg §- .measured bEPFE{S method in EX- 95
lergl/kg a asured by tH 5met hod of é anpl e :1. 46 anpl e831.

'The paste ting times acgprding. to B,&  The paste ss—:tlngtlmas‘
daccording tQAB. S. 12. (1974) were:- 1%311971) were:- 48 percent

consi st encyca percent conz;gstency - 210 wat er

28.8 lﬂg‘@ ter 2 | w‘? 1nPfial set

155 m nut es rﬁ% Initial éet - - 190 m nut es Fi nal Set

190 i mgethers with other fttbr phases. | mggﬂ‘_ etherumiser ghgsen ade up as a
concr et A cmehttvas tpppardi &n grindiey this “5'16' cT o PR @‘é‘g% as in
_Exarrpl‘i!zﬂke& tq He r%!f@# v%ﬂsgfégg i By thel RBHGOIPELSS)y/e strengt hs
m/ esrmphelr e?e as 1(3115':le 100:&2 col?crete cubes were
S acCo; to
After %mtarmgwggmns 12 QoY i e B .
M/ [err] 16 hours 24 MN/[err] At percent consistency 16 hours 13
M\V[err‘} %:‘Pfoiﬂ"%“ency - M\l/[err] . 288 24 houl® 23
MN§ er I hirial Se 159g Juslay s dé? M [err] 135 minutes . 3
days Tl 8 W [er] 40 minutes & 57 P ’
7 days MV [err]. 28 days mEd8 dg\is| £ iconkrete and tested 28
days ,&&%" LES&ME“:?:;? Q&‘mlﬁ in Example lmthe compressive strmasber 4 cligker was
prepan follows — B coneretey W[ m
After After
8 hours 4 MN/m? 8 hours - 4 MN/m*
16 hours 24 MN/m* 16 hours . 13 MN/m? . :
24 hours - 35 MN/m’ 24 hours 23 MN/m® 1o -
3days . 49 MN/m’ 3 days - 40 MN/m’
55 7 days - 57 MN/m* 7 days 51 MN/m*

28 days 63 MN/m* _ 28 days © 65 MN/m*



enploying the' raw materials described there- 16 hours 18 MN [err]

in, but replacing the gypsum used with '24 hours 25 MNV[err] 5
al um ni HREH

tions of the raw rraterlals (dry basrs) et & 7 days 60 MV [err]
60 73.1 per cent chalk 6.4 per cent clay, 7.9 28 days - 65

with 0.5 per cent 10 calciumfluoride and 2.0 per cent potassium
EXAVPLE 15 sul ph te whrch after sintering .998%@7
prepared as i n—Eeeny H-Reee— - e—e—eHHF :

enpl oyi ng tbe raw
t herein, by bl end| Arf Zlsiniatobqpnezln 65 pqg:}:ﬁjﬂ 1811&5 athﬂS
(dry basns) 62 5 ﬁierbxﬁeﬁﬂaeﬁha, gysud i urs ZSMNm’

22.3 . kae m;eh%ag @memtomrl-ay, rdm [errg MN/ | 6
cent gypsu toge r €8n 0) [err 0.7
sium sul phate angpﬁ,g EQM Eﬂs‘ﬁ % 8 days : GSCNHém

fluoride and sint perragt mdangethred withr pquE:dhﬁCe 70 [err

0. 07 at ar olmdczﬁl;m ?(:0 nmh nkgr '
[err] g “%g?@, 31”@4&%%;% the C%ﬁaﬁteﬁﬂsm demelﬁ

I\/I\V[err] per cent hydrated al um nium sul phate, 10.1 per cent sand toget her@/

orl-frred A clrnker was

67.7 MgO therein, by blending in the approxi@ifife pzent 65
[err] - . per cent [errgrmons (dry basis) 62.5 per c@gch;l?g.ﬁr]

279 per

(as fluoride) 15 22.3[err] m“ﬂt&n‘i’o erpe “znh ¥, 6> per
75 25 Lol %i‘;gi 77 siam " miphae. b O per et g
1.8 [err] . , 1.0 0.03 fluorjde rnml]snttermgmanoxl-ﬁredﬁnna@%
Na20 ¢ P.o.z , 007 ong;l;m“nd 400°C 1o give a cligkeqgith ther |
0.12 The LSF wé& 1.01,Tie S/R 5.07, t wing spalgsis: — |
65.5 o 80 A/F 5 and the fre ime as deternm ned ' per bGO
1.0 30 bzy t he met hod §@,evi ously descrasbed 1.9 per Sio, [err] 204
3.7 cent. The potenti aFs (m&podﬂhd conpds#ti on of FO{ err] (as fl u&a'h de) 75
0.23 this clinker calck%ited as in  Banple 1 e SN IR ¥
0.4 was: - " Na© 02 .%err] 0.08
1.1 85 per' T?hen}.sm . b.: ' s/ egr); he g;g, 0.2 3:.12 .
err] e r g s 19 The L was 80
[101 the S/R g‘e as determined g o Mg Mg0' AF 3.8b and

g tl;e : viously described 1.9 pér SO, 4
the free lime C'ha lnberitis &fnﬁgund composmonof F2(a$ fluoride) by d¢.13e
met hod previ ousl ythiesmnﬂebedlcﬁlatel peria  Eoumple 1 L 2.0 04 _
cent. The otentlalw"%zo'rrpound corrposrtlon 90 40 iy Alkali sul q}gﬂte 85
2.3 hi s c as cal cul. y the mtﬁIgFreell
1.9 erer yed rnc§>r<arrpl el is: --u§oget her 'met LSBtveerlol] der S{R2S$8,S the

per cent A cenent was @gepared by gri88i ng thiAE 3.00 ag ree lime as determined

the methad sly described 1.9 per-
57.8 clinker to a spec c surface ar of 45 :
15.0 9%0 45 [%ﬁ;&g‘ as rreagg' ed by of T ; aé;“?ﬁ%“%‘i fﬁé“%ﬁ:‘&ﬁﬁ_ %
[err] F arrplel 19 employedmﬂmplells—
[err] ' 5The paste setting tines according to Becnt
[err] mg“he”ﬂd‘f:"% Y PRgses re:-,. per < :
Al kal i sul phates cm‘}ke?m‘? jred ] Hpsrt frea of fs‘(‘,s 5‘29 100 Ag's,(percentgs
consi st ency 5045 my g\qf edotred by the method in Ex- - CsA . togetherldm th
ot her m nor- phaseamp itial Set 125 . es A ce t was
prepared py gri nd‘i{%gzqy%méfmsé@m to BS. sulbhitit €S &3 nker to
a specrflc surfac 450 [err]/kg as measur eBrebLiiene met hod BB used100

in Ex- When made upAtaercentCnsisteatye and tested anple 1.

105 as in Exanpbe 1 whe conpressive ren t hs o8¢ ?h@‘%ég’ﬁe“’é‘é’ftﬂhﬁ& times
according to B. S g‘ﬂ“ﬂl@f—tloo mm conc bes %mﬂ'gﬂ'ﬂg
(1971) were: - 1 as measured by the me 121

16 At percent consiWhennsde up as a concrete and tested hampletlent i al conpound 105
conposi tion of %hglﬂ Ezample; b the mmPfesswefmnsths Thi . [@ste setting times agbrding a¢ B.S.
calcul ated as P mmi“ﬁé'ém wort, P TP Sat 12 (1971) were:— 270 ni nut es

Fi nal Set - 315 m nutes , - per

cent : '



[err] 66.1 5 When nmade up as a concrete and tested

[err] 10.7 as in Exanple 1 the conpressive strengths
e+ 5-8 50 of 100 mm concrete cubes were as
foll ows: - [err] : 3.3 After
CaSO4 3.8 Al kali sul phates 3.8 8 hours 2
[err] Free Linme 2.0 10 16 hours
‘M [err] 24 hours 32 W err] together wi-th other ;m nor
136S. 55 3 days ,49§537I\/|\l/[err] A c?grent was
epar eq. rrnq TS 7 uaa Y fers grnker; to a
speci fi ﬁf"lg %1 of 4 28 d pmem“‘l 335;" mﬁ"‘f‘ of this 4 '/ kg as
MeasUr eth s&the met hod |2|70 mutapl e YEGAWPLE 16

The pasFisals®tting tines aﬁanimtemg to B.S. 60.A cli mheqenwvas prepared as in

12 - 3 enplkeying the raw. teri-al s descri bed
thererag,mW@'@égcp%;g& usedﬁ A perggt consrsé;t\grrey '
ma.gne i 100 me ebrefetet dbes aafbncmx-r._rrate PICQAF . Wwater. -~ 30.0
20 portigns of the raw materials (dry Qa8Qi s) wer.e |t3_%1| Set _

220 ninut'eS g Per XCMRymehal k, 13A pdkebaphagsay, 9 38 1 Final Set

2800 nut esl6é hour65 pe20 Mdin? hydrat ed rragnesr‘ﬁem sul phat €, 06 7 per cent sand,

t oget her w H‘°E¥SS peI5 ’P" - Y\h e nrogthele withp other ﬁm&OﬂﬁS’eete xand tg:ssted cal cium
fluoride angd £¥°0 pers; /mpot as- a8 @ﬁe @ﬂe'b!q) ssr ve strengths
25 sium gBl@pate | mafter si ¥@m . concrete

ct'1i nke

cubgs were a%gﬁorl-frredfurnace follows: -
f ol!p owi RO 4 Qe"%‘l The pasu&fsttéﬂg hmcsrmordmg to ms M¥égerr] 70
[Zir L] them ‘°g“‘g egﬁc ,W;}fg 12Q9NNwRRE T 30O 0%err] 3ad 2.9
(0] elem, ut n\d\fh& I'wyith ' - aays
ﬁ tﬂ ulphate. The%ngromate pro- 0, 6%,5%“ consistency 30,0/, days ) 54 g
rvN/ZPer fiions of e raw materigje( E{@ )W;fg Initial Set © 0. 12220 minutes 28 days
59 M\ ge IE:E”ni ted magnesium [sGlplate, Final Set 64. 4 I\/g@o minutes 65

- Pe' cent sand, together with OSEMM?I!_'E 1%nE€ idade up as a concrete and ltested 4+ 1
ﬁ o &F‘%de“F rRS’FPF' tdsan Example (laehe fcbroygressioke ytrengths 0. 25
C| i3 kQJﬁl. Ogiﬁﬁ& Q{eOlzé? mmO) goncrete cubes were as 0.5
r :

a specfolfowing&uﬂ;fsm}e ar ea of 330 [erPI™g and 80 40 - = K20

1.7 . adm xed vmthpé/ra 4i ng propufeirons of pul - Na20 70

0.3 - sio/eri sed fuel. (P F. A ) of is [err JmSpeci fic surface area
tomroducemo;zol ani c cemezns The- LSF ; . 02,2 ] IR 5.28, the When
made up asFaOgoncrete and Lksted as A/ °@ and4-;t ee line as’

det erm ned i n Exanpl e 1083 corrpressmdayﬁtren MN/at 85 t hs net hod
previ ousl yqkigscribed 2.0 pgfz cent. 100 2¥rdaponcr e?eMN/BEs were as fol | ows: -

Cornpresswe:aetrength (M\l/[s-eu]) ‘after; .. 3 days . 7 days
28 days 10MgSer cent cemend4' A - _ EXAMPLE 17 59:0 57 90
O. - Apcement ‘A’ was prepared
80 per . cenqﬁ%g JH& Oojp cen; wed in Example 3 gro 48
56 60 per gf 0510 per area of 330 m’/kg a.n§35 80 38
4540 17 . KO admxxedw:thva
17 For comp®Cative pur pose%3a nor r?’ﬁ!“%‘Flt“F‘h W/ c350 m / kg
SPeci fi guSUkr FACEORTER SYRSSA] 3R AN bl Bs ¥ Gleied Und lentiPlst | ONS Of t he
same B\EM@amsﬁadmbwemndedMye IERdipldi [0 tasoanmaereie@ﬂ&nd tessted as in
Exanplthe meww@wmmw&w@m HE0 afm t@Creterqubes (msrectscfoliawdes were as -
foll ows: - ressive strength(I\/N/rr) after: .
3 days 7 ‘a%es“ per £ c%yg B davs 20 29
41 80 per cenrmd:&qe &0 per cenﬁy{’ ¥ 19 28
s i

40 g0 80 per cem p@r cent cerrent > ¥

o 20percentPFA. - 56

60 per cent cement “A’:
40percentPFA - _ 35' _ 38 _ - 45



40 per cent P.F. A 17 22 33 EXAMPLE 18 A

cenent 'C was prepared from 70 per gypsum ground together with 30 per cent
cent of ' '

sl ag used 15 3 ground with 30 per cent of a granulated in cenment 'C to

a specific surface area of blast furnace slag to a specific surface area o
330 [err]/kg. of 330 [err]/Kkg. When t hese
cenments were made up as 25 For corrparatlve pur poses a cenent 1)' concre

and tested as in Exarrpl e 1l the was pr epar eghggosgm 66. 5 per cent of a nor gy
conpr essiwve. stTer T ' e ' )
3.5 per ceRls cubgg.

(M [err]) after: and wheddB)® up as a : ® ik mbres

28 ¢+ 38 ofloommmbekmeasfonows— .13 -'21 40

EXANPLE.19 ~ réssri‘rres cli né‘?ﬁ e;g calcul ated by the method em A
clinker wa§ prepared as in o@ in I:}(ad;pl e ¥ diys: - §§5dnys

enpl oyi ng' e raw materi ghg grlggllggén{gmdgs- _ 29 41 . per.
cent 65 cri bed, by bhoalpd»l &t temedth®’:appr oxi rrat e pro- err]

47.7 portions 1édry basi S) 67 28 Pplecent:ﬁ-ﬁtA chal k, 9.019 [er28 40 -

33.2 per cent

and, 14.2 pe {ﬁgﬁz“n’c B:5 per 7 - leprl 33

6.4 cent- gypsum ‘together w per (;ent [err

3.3 40 potassi'um sul phate ‘and 0.5 per OB MPTH [err]

3.8 70 1 WoLhdR . capgh @E Jﬁdto o%e

sul phat es : &tSOMWeMM L il . Ei?rda?i g used
Free |line 15 3 ground @ity 3(iipethcepnh of icstahmch s¢’sto-a 'smgﬁn' busfiace\\réahof

ot her ninbr phas et feme %W"eﬁﬁﬁ’@d"ﬁy ﬂr;regethrs per ¢
clinker 10 a SPect Bht k@ Cpiphd ©kedhad D' "Bndites and el e x::gfe ‘i‘;ﬁr :
R aaR }

24.1 o 2[?ls*rvi*/p araisfrdmﬂﬁilp&d:eﬂmy:fhh&mmtdﬂﬁ isifle [sif:

1.1 ¢ tdlﬂgr mhéSammeen r@bqsowea @5 f{llewsr}— :

0.03 _ 12 (1971) were _ 0.07 50 : '[err]
0.12 - At jger cent con%ﬁ“?feéﬁﬁ)? /m:r) after: 3 days . PR30 28 days

64.5 Cowater o comem o 28.5 1411 38 W’ 0.8
Initial set 300 Conieatt®s 3.3 13 21 Fi naI 4et 355

m nut es F2(asf|uor|de) ~ . 0.19 55 - - Lol - 1.2
Wen made up as a concret enm&bmaem ed [err] this clinker as calculated by the méthddem-
as in Exanple'1,- thecho : peparel Btin Bxgbpds 1, Gloyddh@ Example 1 is:— 0.04

of 100 nm conc¥et . B, !agrr’elrhﬁm des- After 8 hours [errPS
The LSF was 0. 90, po 90 16§urs 13 [ err]

A F 2.82 and theﬁefe&tshﬂiﬁlﬂzpdﬁgfﬁh% hours 24, [err]
90 60 by the petdessdsyps @nﬁ?vd@s@ﬂlmwe& 7 per GAF 3 days 36,

4 VN
33
40 tassxum sulphate 0.5 cent cal CaSO, 38

MV'm cent. and sitering o ffon- far Alkali sulprl?gaézys 23 44

m%err} Thelgotefﬁg ?fﬁo%]i‘p amld: O TR Sd Free lime 58
err e g ysis s — - :

18 EXANPLE 20 | 7 Vhen made up’°g£tsh§e%&'€§£’?p§’z“°’ B asise thisA
clinker was prgpared as in-Exanple Exanqhhk;r to & ispecibo rspfacs sfegcof 450 75
strengths 1, ‘ﬁpl oyi ngyBhe raw materf3y's. ther’é'FPFeg‘R“‘Hfd!! Y@he method in Ex-
concret ecubes were as PO, | Ows: - Cribed, by b hﬁ,eadg&;&ggr Rgaﬁg
pro- 5 - portions (drMiRsis) 61 9 pe303cent cna4m71) ivexS fter _

65 per cent sagd, -27. ﬂV«er .cent .clay, %8 5-.per - . _ 5 L
MV [err] gent gypsum d.get her ‘Wi'th 32 per ce#fwméﬁm{ﬁ% houzsss ¢ 9
MV [err] potassium sul te and 0.5 p@8. cent ciditialeem 3 day300 minutes 24
MV [err] Tluorlde an géerl gin a splI-f|r(IfH""lf"G'rnace 7day%55mumtes 34.
M\l/[err] -%N/arou gr.ee: o gi ve WMupmhMMhemdmﬁﬂ _
days . 48 [errIK; oI | owi ng anal y,sl s: - plaria ple ‘1, the cpypprgs Y/'F*REEB‘!FSM 85

1S - : . Na,O 7 0 _ . mm concrete cubes were as. follows: —

After
. o 8 hours 1 MN/m’ '
The LSF was 090, the S/R 5.74, the 16 houts 13 MN/m?
A/F 282 and the free lime as determined - "24 hours -~ 21 MN/m? o 90
60 by the method prevmusly described 0.7 per 3days 36 MN/m?
cent, : 7 days - 44 MN/m*
The potential compound composmqn of 28 days . 58 MN/m?

8



[err] 21.5 1. A nethod of nmaking cenent of the
[err] 5.4 Portlandtype with high and rapid
—strength—15 e+ +-5 devel-eprents
containing alite of inproved [err] . 0. 04- hydr auI iC
activity wherein argillaceous and [err] 0. 08
Cal careous materials are conbined to form 75 [err] ' 0.15
Niinker by heating in a kiln and the result-. CaO . .64.0
) gl i nker is ground to form almrﬁg,nt com 20 . I\/gO 18
N . T IIILU [2} r\|||| uu, I
3.7 . o] a)j SEE STARITE ‘?1 (as\JJt uori de)
0.14 - 1,‘§m1 g,re X BE010b EHa{lca @eé%@vﬁdn L.O1.
0.9 - cribed, an ﬁ a corrponent 1. : " of the,
afoﬁesm’fé@dﬁlﬁ Pelfc Fl@lkalﬁsers 755 hours .65
0.11 P= ‘mtsﬂgl‘ rp@? %terl al = lioﬁd to tsthym'n at Ieast\!_\’mhen t he
condit %yuﬁampﬁa

s 0. 93 daphe S/ the saturation
f act or figeidgtand mtmgOmQB oaﬁédtfmce 85 . A/ y”00 an :{r ee lime as :
det ¥ nhieund, 149056 tp give & cHipkeryyith dest 4 |s n%st et . e ‘met hod previously
descri begd 1t 488 — 2. A getded accm-pgyﬁq;mml, where cenjp. |
in the mnegjdli ser containgugy fl uor |lneA im@thodi|of m¥Bing cemidne gbahent i al conpound
conposi ti onAlg, ci um f 1 uor i det th| sPo mw@shw idetrength t he net hod em
3. met hodF ording to CI0 i ] le 1 is:-
t he m ner al; f containi ngoéwl phurealc&e(ﬁla d ab formy s at e
thereof, anTiikali netal penscent chnkers!ﬂullpmzen@rﬁla adi)tth;l wsultt kal i netal

cal gium sulCGerr] 64.0 ing clipker-is ground to r%mxtureé

T : ising the ste;
t hefeof . 3530 [err] gg a(:nmbmatxongfﬁlﬁ1 serswlncl:noont:uns4 A et hod
accordi ng tg &1 Ghmdé wher @34 95 Clhonne and sulphur, provided that bn 3lkali 80 i n the
m ner al i serL.Odnt i ng sul phu09| s gypmé pound which can be a componegt 5 - Y sum

s:nd combination of min

or potassi %sul phate or glmixt ur @ g, aforesaid combination of mineralisess
t hef'eof . sul phat es 2. gt least when the SconditidiiE thikO ehe MO di Ng t 0.

Cl.ai m 1, TheNESFE was!0.94, the. S/R Eo%etht | saturation factor be at leait 098 and the j 85t he
m ner aAVE 8100 codtthe m?qhﬁ%fﬂ fg@ﬁhl “ﬂ“&mhmd “‘?‘i"&{ al sul phat e.
't oget hBy thfj pethodt pyeFfon %é i the mineral $re=ding to Oaim
5, We?‘?ﬁew W%ﬁpﬁiﬁ@dobyu Iﬂ ida thIS in the aI kaI| nmet al
-+ sul phathis dliskep ¢ @kslatedbys the -mediod wer RporqL greing .99 330 phate,
a - douibpleyed i Fxpmplgel dtirci um sul phatg‘f prifepalises, contaiging siphuy Js, '"m' the method in
Ex- or’ a mixture thereof per cent sulphateoradouble alkdliomeddd caldi® i
7. iASerret ho%ﬁgcordl ng to @63 m 1, phixer ¢r-a Wiixture rtseckof. up aqs a cogggete and
tested in onents, cont nlngfl g a e 1, the
conpr essi veg‘%,rengt hs andzg kal i mﬂfmm ntro- of 100
nm concr et ecegopes were as #Sl | ows: t:hereoﬂuced are retained.in the clinker. 8.
A net hod acAikalichilpiiptes 0 Cl ai ﬂcﬁ? \Aherélmmeﬂ.lﬁd)mtoﬂam 1, where-
“at #east 0.Beeplpe cent basedlon th glhf gRET :f"- taining allghi mefp], l0O° 11
MV/ [ er with other mind?{ phhde€ Sul phat &, & iedhbd &b timuﬁls R&&E i s 24 hours
20 WV ﬂﬁmmt was preparepr sgh&nashxalxkalielmmhl s:ldbph tassﬂm::iavy-s 35
-IVN/[er r to a specific surfacy args ﬁ%t%ﬂ)d’h&bc’o‘i"lﬂ’l kgl sulphsier o 7days .
fln?h s measured by the method o, . é’ r ®nt 115 28

'day Z0alNiub G Tal concrete and tested if | corponétes 3 pHagr cent [err],
by wei ghin Bsampllrd, diei mhmesstStrengﬂ!F@Pd plkalh oligs mtreéccond cepent,
10. A ofri90 mericonqsere ebefi Wre % Eollewsirt d“?"A 0 It hmg :ﬁ\?s pr Epar ed
from an rein the clinker contag., Sast I K c} | and’

05 bas
censt)nt cl 1 NteKoursW t-h11 MN/mtent f | Lwrthdeulgutemmag{aa @fm& Iam,kal isnker 1,-,20
simlar valZddmuBor t%mge maj orpreséne 3 elivli metdlisulpBate.net hod according to

Claim 1, pdr#¥eters y LSF Q. fmg%&%ﬂelw Krhe L i me
ide

saturation r ofsé and 0.1 to 5.0 cent SO
cli nker |sfro¥n§100 98 to tofthecl.lnker pet ,,_by 1, 498, 057

18 EXAI\/PQ@O@DWHVC amﬂdmﬁ aee 9aand tested A
cli nke?“% ﬂi%éﬁ&g? ;ﬁ? rq§§| ve
stren u@ jor E:Edﬁndaﬁt en S me ) mMm concrete
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