<) *e3e%" NNOTO' P@GNP6PTP | ~B~~' ~N~~~~ The invention relates to a sl ag
cerrent havi n ed early strength and containing blast furnace slfa
“-5 al um nosi waﬂwmﬁm& Mnker and CaSO4. Slag cenents of various conpositi\Qns
have alrea mfor quite some tinme. Slag cenents, as a rule,
contain a nmaxi ra®®gf 500 by wei ght of _bhast furnace shmwwmmmmm g 10
cenents or netallurgical cenents usually contain appr

wei ght of CaS04 with a view to obtaining acceptabl e early.s§sengt hs vvhi |l e
cal ci um sult8eC8R80ENhydrite contents are determining factors for early
strengths, the appropriate strengths after conplete hardening wll be

ensured by g 45, 5NAThi aniof ol e busnace elagnc! Ra3ddl 190 Lpsbogcsand

ar_d gypsum s cenents or metallyrgica enents as a rule, . also
cont ai n amﬁ%&1ﬁat§ﬁf%ﬂ@5§ weifght %@nEﬁﬂﬂ&ﬂg | RiGSder 19TBBCE n S1ag,
accept abl e sgandincstineagths, obdimber dhdrcad®H00 of bl ast furnace slag and
approxi mately 15% of cal cium sulfate or anhydrite have so far been used for
netallurglcal cenments, the addition of clinker having been_considered as
deci si ve f drlatheCBHsEEs opt h‘é@ﬁb‘?ﬁ%gcor%o%‘th@m%r}@ﬁ‘éﬁl atERBAY SOREVI HGOsTch
conposi ti onphageiglr eastye beemepr osilggd clegferroy € tbam 6Puyear comtdihuta

slight m)dlflcatlons [l t he osj-tion I
furnace sI 85\5?@ r}%é 8%93?3&% ofsuchgﬁﬁ EQEIE eéloar gl%% egsﬁltatg
strengtfs ttawreent@t Ot;emtuaéédurgycabt genebte wiedl BO eprHlaier edresnpasitalons.
I'n principlessg ']5 'ﬁeggﬂ‘ﬁe'o\fal@aesdf wRtseat k}@teﬂprﬂd Oflo 104 1 G 2h Gl ﬁ@b@fﬂtfaﬁl% or
anhydrite in er_ to i the ar.l str 5% rltlginb ver, l\slt N

super sul f at&d er“rset_T‘Ft‘?'sl1 éléh § EESh &P EEN& ISORE SRl
activation msﬂetwwmm f@@t@mtf@nsearém strahvhhsuchheempmropriate
Conposi ti ong.rAhdahs - é@tt'e‘fat&&inﬁl@@é sybiakedneenpits santaihirh hbgh the

portions of c nt kil usts are descr.ibed _jn Q.Q 0/00447 In the eve

D suchSceiiEiqr 16 Satad) BEeE dosdd a1t 5ikch PR Bt he
bl ast fur napesimg saidth sfllag ashester orl mgsal hetgtdany cmanexma tawe by,

wei ght of %312&33,cdﬁttaqna'abgkbxmﬁéeéh?aéi So@fwe %Jsﬂ@'df Rydnexi-des for

activation, and CaS04 I n anounts of” nore t han by wei ght, having been
added in order 5 to attain the desired strength properties. The invention
ai s to prdau der@ernetal bbtgiealccemriblef ddrey netirabdtyhsef noedokiendhan t h

whi ch gh 5edagrl S t 0 I S~ea

obtalngg Sd?geb? EQ ?ﬁfﬁ)ééwéféﬁ én?aaiﬁgﬁgﬁfkgfﬁﬁg ﬁ?itgg}gh ééﬁ%nt
accordi ng t%ﬂtt?etfr rﬁﬂ’en%%tﬁdte RsE@NE| 8P| §aEh€?8€t BFPded OBy Mg tEaR eI G 70
to 950 by weinghit®f bhastddimiace st agl iskdri havieggrsamd fonsiakerad, 060

Bl ai ne (cm?dﬁg; Wi th o nmr OPPQQ ggl ltl?i%er?lmrﬂs portion being substitutable
I y 1 n i

by al um nosiTicates such as a, marl or the like, 0.2 to
20 by weight of clinker, sulfate in amounts of bel ow 5% by wei ght,
cal cul ated t@tép&r@maﬂ aetnen&% By vy du of @orsptp@iti@mfheveseqtr@ﬁiy

e.g., napht halrene é gngt efo tnltloa:?e Ott é)peeré ur r|5| n%lﬁhsh tgﬁ

t he COHDOSI 1 ON ccor he i hven 1 On, e port|0n O accorl
finely groumﬂbtﬁae@tmnﬁac@tmla@ c*alﬁebéa@@bs@em@@l | yhencq@meel‘ahanar@f

appropri at e;leadd YEtﬁiﬂa@jtgtsfla@aﬁal@e abiataed @ér@ewb@a%ﬁljécﬁ'étycﬂ et tthe
portion of calmunltsul fler I|ke

rI i
napht hal ene s onateear &&?&g%ﬁ‘ﬁ éat’ﬁenﬁ% ]?e% %?a(%?}él? ?%ul% Sk ced
SO thaﬁosurtp’rar]eim’@l@/ dengleséaipysstrengths will be observed at a reduced
gquantity of cal CI um sul fate and a reduced quantity of cli nker anounting to

0.1to 2%bf/ 'Ehh expected effeéls su ased &g artlall due
to the fact Ithgf B aa Rake C8chl¥ﬁ’% 5 |E|ﬂ| aetsﬁl Bh?ﬂal

sul f onat e, csaoﬂbstlamttself@ztmwer aw@wetr/l@eneim qredemst@annbeeapel icde \matrh'lout

| osing any ofrdhechl oWoRyeRRer t i §1§chA%uﬂé%ssﬁrﬁttédmceﬁtéﬁtgecra%asg afy1the

G ops B T, 25 SOIPR S| o CONVENt Lonal, Copros L ons s apPar Nt Gauses
an important cost factor with such cement compositions.
Alkali-activated supersulfated cements containing high
portions of cement kiln dusts are described in WO 00/00447. In
the event of such cements, it has already been proposed to
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ratio. 20 to the fact that, by the addition of a superligquifier like
30 naphthalene sulfonate, substantially lower water/cement ratios
can be applied without losing any of the flow properties. At
the same time, the decrease of the clinker content as compared
to conventional compositions apparently causes Al203 to form
ettringite as a hydration product from the portion of blast
35 furnace slag or the aluminosilicates, respectively, which
reacts with sulfate, whereby the early strength 1is
substantially improved. A higher portion of clinker will
necessarily result in a higher portion of Ca0, and that is
supposed to cause an inhibition of Al903 dissoclution and hence



‘For the m xtures according to Figs. 2 and 3, 50 by wei ght of gypsum was
used in each case. The addition of 0.7% by wei ght of naphthal ene sul fonate
‘yiel ded a higher early strength with a maxi num between 1 and 20 by wei ght
of clinker at a 25 sinultaneously higher final strength, as illustrated in
Fig. 3. Inthe main, it has, thus, beenzsurprisingly shown that a readily
processabl e sl ag cement including portions of blast 30 furnace slag sand
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15 that blast furnace slag is used in the ground form at >4,500
Blaine (cmz/g). Such a finely ground slag sand, together with
slight portions of a superliquifier and, in particular,
naphthalene sulfonate in amounts ranging from 0.3 to 1% by
weight, will result in a particularly good processability of
20 the mixture with high early strengths and high final strengths
being attained. In order to promote the formation of
ettringite, the amount of gypsum or calcium sulfate or
anhydrite must be accordingly limited, as already mentioned in
the beginning.
25
The metallurgical cement or slag cement according to the
invention advantageously contains clinker in an amount of
approximately 1% by weight.

30 Especially high final strengths and an excellent
processability will be ensured in that blast furnace slag at
>5,000 cm2/g Blaine is used with gypsum being preferably
employed in amounts of <5% by weight.

35 In the following, the invention will be explained in more
detail by way of the strength developments of different
compositions.
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In Fig. 1, blast furnace slag having a grinding fineness of
5000 cmz/g Blaine was supplemented with 10% gypsum, and
clinker was added. Fig. 1 depicts three curves for the
strength behavior as a function of the clinker portion after 1

15 day, after 2 days and after 7 days, and it 1s apparent that
the maximum final strengths can be obtained within a range of
between 1 and 2% by weight of clinker. This mixture was,
however, characterized by unfavorable processing qualities,
requiring a relatively high water/cement ratio.

20
For the mixtures according to Figs. 2 and 3, 5% by weight of
gypsum was used in each case. The addition of 0.7% by weight
of naphthalene sulfonate yielded a higher early strength with
a maximum between 1 and 2% by weight of clinker at a

25 simultaneously higher final strength, as illustrated in Fig.
3.

In the main, it has, thus, been surprisingly shown that a
readily processable slag cement including portions of blast

30 furnace slag sand ranging between 85 and 89% by weight could
be obtained at a limitation of the clinker portion to values
of between 1 and 2% and a simultaneously low portion of
gypsum. As opposed to previous views that early strengths
could only be a matter of elevated calcium sulfate or

35 anhydrite portions, it has become feasible by the composition
according to the invention to obtain a good processability and
high early strengths at substantially reduced portions of
calcium sulfate.
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New'h Rbot ROy Wcekidozonent Ped by#&V&'ohtent of 70 to 95% by weight of
blast furnace slag used in the ground form at >4,500 Blaine
(cmz/gﬁ with no more than half of this portion being
substitutable by aluminosilicates such as fly ash, alumina,
marl or the like, 0.1 to 2% by weight of clinker, sulfate in
10 amounts of below 5% by weight, calculated as S03, and 0.3 to
1% by weight of a superliquifier such as, e.g., naphthalene

sulfonate.

2. A slag cement according to claim 1, characterized in that
15 clinker is used in an amount of approximately 1% by weight.

3. A slag cement according to any one of claims 1 to 2,
characterized in that blast furnace slag at >5,000 cmz/g
Blaine is used.



