- 1 - DESCRI PTI ON CEMENT COWVPOSI TI ON AND METHOD FOR PRODUCI NG THE

* SAME 5 FIELD OF THE I NVENTI ON [ 0001] The present invention relates to
a cenent conposition and a nethod for producing the same. BACKGROUND
ART 10 [0002] A cenent conposition causest he conmponents contained in
the cenent conposition to react with water to forma hydrate,
exhibiting a strength. Generally, the larger the amount of the forned
hydrate, the higher the strength oﬂ)ESﬁBﬂ?EKﬂ%r concrete. [ 0003]
The cenent users have demanded a cenent conposition fromwhich a
15concrete having excellent strength exhibitin roperties can be
obt ai ned wiGHMEN LGOMROSTHGNARDVETHQL FOR ERODUIGING FEEFAMI
concrete. [0004] As a nethod for inproving the strength exhibiting
properties of concrete e.ﬁ; a method of "increasing the fineness

(Bl ai ne5spé:éE¥P@%EﬁEa@£V% g?N or "increasing the C3S content” is

used (for exEM e Theresp@litvintidasslaR o ddemaR cBIRp&IRiAINRERERENEE
Non- pat ent Do umen%1 0005] Non-patent docunent 1: Japan Cenent

Associ at i oRTOB5HEIAC R edge of cenent, "4. Types and uses of
cenent", p. 11 to 17, published in 2004 25 DI SCLOSURE OF THE

| NVENTI ON Bro b ol ved by the Invention [0006] However, when
t he streng[‘#‘@ﬁﬁ?lﬁﬁpﬁlﬁfoperti es of a cured product of concrete or
the |ike afe002ipr dvestndy cempmiitictcduess thdslatﬁtgbditgmtsmn’f]aiir[wriﬂﬁ& cf.&neﬁt f
m neral 30 conpasition aof .a cement.conposition,. suc S the nethod o
N o east noRBSRPh Red wilh SRAERLEER AR ANY, SRplith Bty Tehdfly
"1 ncreasi nthe lagzeC8fs ananme of the denexd Hyadchte, thahighgrathe ptrergtic ofvembrtars, or
there are B{,]?é}l,t%m; in that the setting tinme is reduced and the
fluidity is Towered. Further, the "increasing the fineness" increases
t he pul ver (B8] on Thaeemgyntfusers hevedemarsied atchmetii qoorpeakion droanhehCd S

font? i ' ! : Li ' _
materi s, FoiaARERyhBGiich SRBPHANS froddict BETOCATARE HihBl e
and an i ncreadwing the fluidityargyttibgting ¢ftheconssgtei nati on. In any of

t hese case 2 At g&rﬁ.hl ‘%E ' ] 0
cement is %0c0r4 asé ,? Igﬁg't |2ﬁlp §n Srgggtﬁéﬁq?frt%ﬁl&’ gﬁg ?gtﬁle\g/‘?)?gﬁfﬁégﬁtf ’a%'g"
poi nt of vpawthedel meressing bevfispnash Blaing\seeqifio Burdies arqalcorieesning the
invention @g§ bRt TREIRd (BRxAMpRLA&E, 2t doREmBiE§ent invention is to
provi de a cenent conposition which cah I nprove 5the strength

exhi bi £¢ ng properties of a cured product of, e.g., a nortar or

concr et e WpRiORMRPIREEFERYN@RPr opri ate fresh properties (the anount
of water reguired for nomal consistency of cenent paste, setting

time) of tREDrRRGLDOSHMERncrete, and a nethod for produci ng the sane.

10 Means t ogBalh veNolgaf¥n®BbdiEent @Qﬁ?lm Chgichl £ biatibm \CIHM6S kheWRdge of

conduct ed extenscl‘vg, and intensjve studi ?IS V\Hah %EW %Wrd

achi evi ng £#BeLhsY & YBE] Bt usenar cement Py L1 1o 17h Ry G eHd that for

i nprovesng the strength exhibiting properties of a cured product of,

e.g., a no I i intaining the fresh properties of

the nortar bﬁ%k@ﬁ@ﬁﬁ‘&%%ﬁ@whe 15 vanadi um (V) content of

t he cement Pashignsiotbedfolial ©f hedhveneionand the present invention has

? geg gggLf&O@g%g&%&%&% ﬁ/ﬁé}{t Casgexgthtegﬁibﬁgnggspﬁ‘g}ge T at cured Ilar%dﬁicl:tro?(:t ed
concrete or the like are improved by a method for changing the fineness or mineral

30 composition of a cement composition, such as the method of “increasing the fineness
(Blaine specific surface area)” or “increasing the CsS content” described in non-patent
document 1, there are problems in that the setting time is reduced and the fluidity is
lowered. Further, the “increasing the fineness™ increases the pulverization energy for
cement, and the “increasing the CsS content™ increases the unit consumption of

35 limestone as a raw material, leading to CO; emission due to decarboxylation of

limestone and an increase of the energy for clinker calcination. In any of these cases,



a V content of 0.0063 to 0.012% by mass. The present invention is
directed to the cenment conposition which has a Sr content of 0.035 to
0. 08% by mass. The present 20i nvention i:g directed to the cenent
conposition which has a M content of 0.9002 to 0.007% by nass and a
MyO content of 1 to 3% by nass. The present invention is directed to
t he cenment conposition which is obtainable by using a cenent clinker
havi ng a Scke asaudi (59 generated in theprpdudiigs of cqmentjy mseaased, Andis ismot s
directed t gréBRcd 8RN &ﬁ%%gﬁﬁp%bimme$_as a 503 content of 1.6 to
2.5% by mass. The present 25invention is directed to the cenment

conposi t i odV%M]ch Ihievant the gbexsiwreblemsfthe presend inventiphPasiess mapgeand an

present i n\ydfHct fkhi préfefitdi@fiohds fohRoGESB REMEAIATokitieR WM AnASrdve
C3S content, of 45 to 7Q% by mass, a C2S c%l&lent of 5 to 25% by mass,

a C3A cont &hg steneth exbubiting Brpprities of 3 avred produet ofpfie Atnetar or eencregmic

nmass. [ 001Qpaidlamiiy 5eopridtd fredt propertiss @hd KA6EH of Water f@juiked f6:Q%{omal
produci ng a cenent %Oco osition,. V\/n.ergig t he net hod conpri ses r%lhg
steps of : (CAISIERDN MYt RITE SN o theRpiar B FeRfTpie: B omethod £y
mat eri al f @rodieiRthe eathélker sel ected fromthe group consisting of

| i mestone, silica, coal ash, clay, blast furnace slag, soil generated
by construction, sewage sludge, a hydrocake, and an iron source so

t hat the r adedntanSolvenisnProblemzosi ti on has a V content of 0.0063 to

0. 012% by and subjecting the 35 ra teri.al _having the .. .
controf Lec T ¢ e REeRah ok B habtle TR Eho Bt eniEible ek dfios with o
clinker; anicw Bwadheteeving g dbhee phjectuc dd aacesmn it lebk bakefound dgefdrer
with gypsu . - - j L ial. Effe f-.the Invention
{011} T B ine srchin BRbi B PR R acufedfilusthe S ol o
conposi t i omomdretehwiBlecmaintagiing thierfresh grapeptas\oé thamoramarghdreexénntiollingghe

propertkes . X h Lhiti .
b oper 17 og *Anadiufit VFHoRERH! She oo, EARR Son SLRERRAIC R Blesbiidnyention
past e, nor thasbeesrcogudiedt e whil e mai ntai ning the anount of water
required f r i . t: " .
S0 e | 0001 RSO e BR8P BBl

cement pas®@é’ frenHwi Q%08 e g.0a3rvnast e The priyentonpyestion iy ditectsd to e

cement pasememRbhiHositi®h vARALARLST BARNRMBIIOR 405 DYIEULE] NBhd HRsent
sanme. BRI EF DESCR| PT1 ON COF DRAW NG 1 ar aB

SCR P THE DRAWNG [ 0012] [Fig "1] A
showi nd0 t héneatian jsghssted i Eiegsrient eramnpsition ehieh has aag@ecw@mlt 0f 0.0002 to

15conposi t @798l Ass SRINPNMBESoneens bf ERILN B massMOThapres&ii®ntion is
product) usin efixhe cenment. conpositign' and, having an . age of 28 days.
BEST MODE ﬁtﬁpé% FORPP RESERSTEORRESTHREY tmobtamabt%m'gﬁ]m%ﬁw%@l%r

F {) 8f1 2 ]r r $ﬂ aaag ia{m)}tcﬁ)nﬂﬂcn_t 6N@2 6 e9e0by hﬂays?ntl'rlﬁrprwehd inb?lt%@ngﬁﬁﬁédt&?@ﬁhe
e cenent conposi ti. acc ing to.the pr nt e i ment has
LV cont enEUBrGoBRRRTOn "B seatent pbbdy BuTh it (viharsesen
trace gfemilentenpatieotedao tHeadenRt ¢dnpditicReniEth haLaRsD todént of DS to
pr esent in}%ﬁ} Ers haveTfound hat the V.con(tien of the cenent
(i y ﬁ

25conposi t Lo BY PUY| yIG FetRs MVARIQ s dGERd B e SPRENSORIROpIEPR Mdichdpas
a cured pradlyStconfentofoEneMopas trass, BB abnteal oDt By uiks)@ T:Aecontent

cenment co Ltian,..and th t he .\V.cqn t, of the cenent

conposi ti gﬁ??é‘f :lgﬂ’lbﬁ P ﬂ%lp%eghﬁg?lge té’rﬁgg?tls'%"eb%?l?%sngt h exhi biting

properties [@ﬁlogat cThe gdrepem doncntiof isgdiﬁagtﬁﬁb amaei%ﬁj fdmpt“d(_hlbiingqrqeﬁmﬂcr ete

usi ng the nt..conpasi.ti.on _can,be i npraove id g nai ni n

appr op# (?at gg’gf ~Hots ;‘%ﬁgﬁl g @ﬂ%c%pﬁ%ﬁglh &%ﬁs %@rcopgﬁ@#ﬂg&ﬁgﬁﬁ&

nor mal consiasdrimhoyit obnsoerpeint of asdve masertal forgetnemeglinkbr deheetedid@nthe group

paste, nor . Lor cr .«irhe V. cant ent. of the cenent..conposi,tion

P2t he anorilisisiest HHEREHE IRReo SO0 LEY, vy HiiEeE TR ou REMHIGE it

t he cement comstrpotgon, isewage sludge, a hydrocake, and an iron source so that the resultant

cement composition has a V content of 0.0063 to 0.012% by mass, and subjecting the

35  raw material having the controlled unit consumption to calcination to produce a cement

clinker; and (B) pulverizing the produced cement clinker, together with gypsum and an



and this anount can be neasured in accordance with Japan Cenent

* Associ ation standard test method JCAS 1-52 2000 "Quantitative

determ nation nethod for trace 35 el errent conponents of cenent by |ICP
em ssi on spectronetry and el ectrothermai3 type atonic absorption
spectronmetry”. - 4 - [0016] The V content of the cenent conposition
is 0.0063 to 0 012% by mass, preferably 0.0070 to 0.012% by nass,

mor e pref eradditivemad@8d. t o 0. 0115% by nass, further preferably O. 0090
to 0.0105% by mass. When the V content of the cenent conposition is

| ess than 0.063% by nmass or nore than 0 012% by nass, it nmay be

5di fficult Ef&Chpi)ﬁhééW@atlelly maintain the strength exhibiting
roperties

prop Qlf) rTgOSI A B Eé%ﬂf"ﬁﬁ/eﬁon ﬁre can%eg}%\;laéd %Org&ﬁ?:f)ﬁbg g%%hch

t he cenment accordl ng

The cen®nt ce@ meoHRiniapd imprye dhq@rmgtmmq@a@mnper@ﬁmﬁn ersed plmdgqtteiﬁum y

brar & bl y 5l Bt bfe P30t o058 Bt e e 2 dve of
0

pr ef er abl y aFCHNt Pa§icn MPYLS, 19y CREgte vdlsargintainngihemaionpt cg/f \matmqw@ed for

0.06% by Msemal\¥basistehe) St ccRit Sitte @fatdrRenduB R hir&PIRMRAiA L @Bnditddt! s 1 n
t he above-ne tloned range, the strength exhibiting properties of a

cured proddetingss) and S@ttlngatl%ﬁté? CR/RCE PABLE LPTaMRiRFINEE ARRTAPAtA 88Sthnd

i mpr oveg \Mﬁlrdp%rtﬁ@ldl‘fﬂ@d éHthFmé Qirtaal @ chh@st, mcp@ﬁfemoa%l(ﬁrhemﬁ that
of water regmlred for normal consistency of 15cenent paste, setting
time) of tK&MEenment conposition. The Sr content of the cenent
conposition is the anount (% by nass) of the Sr contai ned, based on
the mass o it hi s anobunt can be neasured
in accor da#&ﬁ%ﬁgﬁg{gﬁggﬁgrﬁﬁ@wgg on standard test nethod JCAS
1-52 200? [@jf 2nt i {Biei ﬂ%@edphrsﬁbwmg tbmrdlﬁtdtm@Iﬁipfbt@fwdehal(ij@VQJoﬁﬁﬁﬂéfa cement
conponents 0O m.ssion spectro n i

306! ectT ot AT IOy st e siine TS b BeBRSEH BEFPL IR Prodcdaiing the goment
cenent conpompbsiton aethaviigan sge dft?8 dayesent enbodi nent preferably has
a nol ybdenum (M) content of 0.0002 to 0.007% by mass, nore
preferably 0.0002 to 0.0065% by mass, further preferably 0.0002 to

0. 0064% byBFﬁ&sM%EﬁPaCAWMO&HITHE IDOOENTION. 0063% by nmss.
When t he e

above- rrenwf%ne rgfr?aegﬁbetlﬂg }%tgggfﬁgtﬁl%ex I H%‘I’%lre%&érl |e§§&2 ﬂlbe ed
pr oduc?O of de@rl@ed a nortar or concrete can be nuaintained and |rrproved
whi 1 e mai NY@ia) NO AR BEARKIBhiboLifies ReRrARSTd {h%?résteﬁ'teen%&ﬂﬂént%fa y|ter
required f consi stency of cenment pas setting ti ms§ of the
cement conﬁ@ﬁpmﬁﬁrﬁ)ooﬁﬁéowlé%nbwssof the cement conposition is the
amount (% Poomss»aﬂédlﬁmm £ A BRht ct’meﬂe& @oﬁt%em&e%femkﬁe

cenent 30 COfT'pOSItI on hi s anount can”be neasured 1 n accordance
Wi th JapanCE@BREHtOMs sﬁtﬁ mﬁseahlr@?%tﬁ@éwae foupd thattthe ¥ cougst af the capen

" Quant 24 at tM@peelist ftdialy AfeciRhb @Qeﬂg‘ﬂ{ eﬁl’ﬁ@i@l‘ﬁg SR o?g%ﬁféﬂ%étﬁlc?gf a

cement by | CP emnission spectrometry and el ectr ot her mal 1;5% e atomc

absor pt i onC¥BERPRYFFENPIAL, OF cqlmei@]lm%@e&@%m compasiions ashthalorbsdthe Y
to the presgitbntTRRad iRt c&h J)ﬁtﬁ@bfalds e AppdpNBIO &t ﬁx@tstr@ﬁ%tﬂ e&mbfilﬁg

by mass, nore preferably ‘%JF 5% by mass, further preferab
2% by mas s Propetiss o PF?referé? ] ?an?f’éPiSt?y%Wn%F@mWf‘e‘ﬁﬂtgq@e ﬁ‘zﬁ‘@eﬂt

5 - cont entoMpodifiéh RIS Tnpeendacshild Riinfadihg aplﬁrof)ﬂ"ﬁe ﬁ*éﬂi/ﬁ-om%s ?H@d
range, .t he strength exhi bltl{f}gpgro erties of cured product o

a mor i3 oPPEBRRAt YAt IR ORGP TRBer RCHING ige) of the
appr OPY i at Gerhér PASBIADR beCorkidhe. AR LoREntGHIES cdrRSi bbaodiftin RARIT

consi stenc cenent S etting.tine) of the c nt co OS|t|on
The 5 MO EBA b0 By %@weﬁtcomagwaﬁ%ﬂn Hhe T8 O% FHE HFS b BRPIFHSE)
of the lngmmﬁsamad;t chabetheasurédiay J¥8&daide Wﬂﬂﬂ@aﬁmineﬁﬂmmhb@n
and this asﬁgllljgard (t:esp me&oﬁ"]@i‘é’ 1992 h&OOa‘p(El?al;lg?a?l%g d\é\ge}‘rlr{m%‘llosn gegog%or %219(:%8
35 element components of cement by ICP emission spectrometry and electrothermal type

atomic absorption spectrometry”.



R20 Content of the cenent conposition = Na20 Content + 0.658 x | C20
Content (1) 30 [0022] Further, the cenent conposition according to the
present enbodi nment preferably has a SO3 content of 1.6 to 2.5% by
mass, nore preferably 1.7 to 2.5%by nes$; further preferably 1.8 to
2. 48@6by mass. Wien the SO3 content of the cement conposition falls

I n the above-nentioned range, the strength exhibiting properties of a
35 cured pr6@ldt dfhe e contentaf e cearenbeornpusitiaatie 064963 b0 Ad2%ttyimas, and

| mpr oved g@&%ﬁ BB/ §1b7 oo R128 b9 ds8) e @?{f&aﬂw@s@ §9. qm% @muggt
setting ti ,fgt)thq;fprfgm@bbé(hﬁmo @cﬂw%t@% bbmassrhéNB@Bﬂ@Ght:@ﬂcntwﬁ‘ theresment
Cenment CoMGSiohlifn jSleld1BafIIOHIY, /B dTRH uph (td0oBOPnRoNARRPE,

based on the SS o e cenent c nposi ti on, IS anmount ¢
nmeasur ed i rifficeld teiaprrepiately maigam ﬂhz etzengﬂwéubm@ piapartics 94 p guied product

met hods for,rROE t 4 adghaf 8P &I Ncrete RdifD AR ceMehitonftRRioh dbfortie tgkﬁke;;r@éent

conposi tion of the cement conposition according to the present
embodi nent embodimenty of erred that the C35 content is 45 to 70% by

rlrgg/ sb the @(ﬁﬂgn?ﬁl@hgﬂﬁ@moﬁ&%m o ’gﬂ&qg&%ﬁt ggmcﬁﬁbnﬂspiﬁi'%atgw has
0 nmass an C (0] 0 m |
pr ef e?/red @FFontiva @@53%@}1%%&9&%%&%% as%swnﬁr&w ferahly aS5conent @ht

is 10 to Z@MUmbyms%mrﬁﬁeﬁabl B @-@mtbzmses?@d’lﬂl w0t he

28 cont eobobiinh A BelEsiss: S e S petmgnizpapisgiion

{msi ] /t Be T3 iaalnd ﬁ:ﬂiv;ahﬁer@loh@d ﬂa&%’? lhhe E@éhigth @dlﬁbd 1E1E§%)@ﬂiéﬁlt ff_ﬁ;gcgg ) eﬁﬂegl lpii?[cﬁct
0o 11% by mBss, and it s espe P a cont en

53 10 08el RHDLat of HrESRS Ghelnta Rl znd bt s R E R

l:?)nt ent O| S aﬁpﬁn%%dsly propesties dithd atrhmmi.‘?lﬂﬁxﬁ?]temetmméd fos szrrhai cﬂ:ﬁ)ﬁ’stbx)byl cif
15 [ ti t

T he L ano e R Sifthe A Sthe e obRSalR S oS Bk pl e lpet,
cured prod uompoéltlomsgh¢ amommtr(faby orass) @f thecSreeoammddebasad Dhyhermasstcﬂiﬂmed
and inproved, Joﬁlp%@ftl%aéd?l' 3. a&x?:v%nt &31541: RERDGE tlh %@ o@&ﬁ%e %/nﬁ)l"!'n%)%l e)

wat er require nor mal - consi st enc cemen SErting
of the m)r&meahdsmmtmets@nd@ﬁ[t@ibmb}ho'ﬂﬂé?ﬁ@BSEaﬁﬁ@ﬁfﬂuimitatm deteaimadation

C2S cont entudiielfo aBlABEIn: doHbANS BFLer A WU IR LR BB Le

content (ferrite cenent conp ron are termned T om
t he f ol omﬁlﬁ:gtrgcbgmealénmtpmmsat{sqqptm spfm}rom[etm‘%] C3S Content (% by

25= %
s 6 1O 388 C%.‘?ﬁ‘ét?%“ﬂ%s/ﬁﬁggﬁ%i e o drito Rl

mass) - 2. 88 molgairngane)x contgnh ot HEEA fo O%bm@morewﬁyrah@s%wgaa
2.87 x SiQf (ﬁ@ﬂ?%mﬁsﬁo HMTHEF ﬁﬁ’erabl? 07@)@2)& %@6@%@)&9535( e%y@éial"[‘jﬁﬁﬁer&tﬁ!;

C3A Content (% by 'nass) = Content (%b
Fe203 Cont & %% BP0RRSy 195‘153] Whenﬁhe Mosgsmtanb g @ﬁtce@%wmmg@pn fails in

25  the above-mentioned range, the strength exhibiting properties of a cured product of, e.g.,
a mortar or concrete can be maintained and improved while maintaining appropriate
fresh properties (the amount of water required for normal consistency of cement paste ,
setting time) of the cement composition. The Mo content of the cement composition is
the amount (% by mass) of the Mo contained, based on the mass of the cement

30  composition, and this amount can be measured in accordance with Japan Cement
Association standard test method JCAS I-52 2000 “Quantitative determination method
for trace element components of cement by ICP emission spectrometry and
electrothermal type atomic absorption spectrometry™.
[0019]  The cement composition according to the present embodiment preferably has

35 aMgO content of 1 to 3% by mass, more preferably 1 to 2.5% by mass, further
preferably 1 to 2% by mass, especially preferably 1 to 1.5% by mass. When the MgO



= 3.04 x Fe203 Content (% by nmass)[4] [0026] In the formul ae above,

* the "CaO Content", "Si 02 Content"”, "Al 203 Content"”, and "Fe203

Content" are the respective amounts (% by mass) of the CaQ Si 02,
Al 203, 5 and Fe203 contai ned, based on the nass of the cenent
conposition. These amobunts can be neasured by JIS R 5202 " Chem cal
anal ysis nmethods for Portland cenent” or JIS R 5204 "Fl uorescent
X-ray anal wehtenhedithe dethent compesition flisan e ahexe-mentiengduangsy thegstrength

pr oduci ng 3 i i 0 i f

present | nyAiEral i FERebtd AleF RQict i £ ARpRRSPUIERR o bd itner
cenent comp@graved whileasiaiainng epprerriase Bsdrnropertenitheamowt ebmiates sequired
steps of: (e ndifial EsHslskdddy L Cerh @ paRE Settie tﬁﬂé)%f%'ééﬁ%& b&ﬁp&sfitid(;hfraf‘ﬂe

1
material for cenent clinker selected fromthe group consistin
| i mest ope, MgQicententefthe gapent cpmposifipmisithe amauetd shwmass) of theddg@r at ed

by const r ughhfathed S544808n HeUHSR of Ve AE AdiBposARF, AR L MSRK EEELE such
as copper slag or  blast furnace_dust o that the_ 15 resultant cenent

. S ) . >
conposi t i oMM9ra¥ed inagegriaast Wip JB> BoB92t 98, G ooy analxds mathgds for
SUP] ect |t Ng Pofeandaemeater i al ha;n n?_ t Ee cont rol( :Bed ulnl t _co_nsurrt)thl on to
calcinatio roduce a cenent. clinker; an ul verj.zin
pr oduced cdny pc&g‘ﬁ [Nt OEROREION RFEAEdige 53 ﬂﬁpa%ﬁagfaﬂn‘a(aﬁwlﬂt\%pre?erably
mat er I( %I))- _ [oﬁfb%&bldé:%}?mhgé c@ﬁeﬁth;fﬁnl_’(@\haﬂﬁﬂg%l@@gl (ﬁ)n‘iéh:t oﬁ@ﬂ&?ﬂ.ﬁ%}lﬂ%ﬁﬁssj n
step i i mestone, silica, coal ash, .clay, ur nace
i o, eoi | Teichspntenbgt b ASnedind is SeinnETaiugRS @ i e eSS and
an i ronI S Ofiir€leer pIéf@rabI}TB(}j 8@070%dlgam&§sgt &dhdn thﬁ}SlCEcgmﬁntaole@fﬁierﬁdﬂt elri]lnker
power plant,,, and exanpl es . include cinder a ash, clinker. ash,
Pd - bott omlsh SRR LSS oREd 1REe il Houdt By e st ForingRop R opBed by
resi due soipulverizichgsine ¢emeanh dlindes) togatbéer with gylsuar sndssmcaddaeinhaterial, it is easy
gener at gd I e I.QF r struction. 25 Exanpl es of
sevvagerlgl u%g&nﬁ%&ﬂﬁeﬁﬁo@%@'ﬁf%gqu]et%gﬁgteérr%,ngsbmer obt ai ned by addi ng
| i mest one {QOA[ udgertberdthdroginegt ¢dnepasismnl aceortlingita ther peseaheinbodiment
i nci nerati i ) I - o
bt oduct ng. STefBEBHE an K0 COHLPERNS 10 8.6 BY LS BILEL pisttall 01 .6 by
amount of ozassifurtheryaefesabtie0.Bd ta@.45 Yehyomassoespesiplhe prederally Ot . 8% hyas

fromthe sgawatie, goR X %H?érﬁ?é ke e'ﬁ% gﬁfg%éé&%%l@ﬁlhrmé Elﬁ(f\%-tﬁ@ljlﬂynléd

of 30cal cium nmagnesium” or a r oxi onate thereof.
Exanpl & ofarigeohe soenrgtie sxhihidingpeonesinsent asiuzgy rraduds b $te-{f ampreEorhegerete

Any raw maksd hetidhiR&d add@hrbigi @B@é’ﬁ_‘aﬁ?ﬂﬁihg raggrg}éﬁgg%te% 7o %He;b e

coal ash, clay, blast furnace slag, soil gen construction
sewage sl udBeintgioyaseneauirethior npweal sensistencyf comeniqustcasetingamakofithey

cont a! n Vv E&néﬁ%hﬁn@hiﬁpﬁﬁn’!{'ﬁéR S2b8A s M&éinélﬁ%&%ésiﬁ&n ishge 58¥int (% by
material unit consunption of e raw_materials for cenent_clinker 1n

t . .
step (A), mMaspoitheRd) carfaingdbaserhon themassof fhg/cement spgrosision, and this
lki /rr:ast ‘I%]ek aﬁl@ulflrcaﬁ be nﬁéhrs]&@g il![f Sé&fa@dni:@/%ﬁ JlQE_f R552b'2.(3]§998?‘(3ﬂémg&? anzi%%s

g/t-cl1nker O 0 S 0, -C er. or Cla 0
kgl t-cli nk@%ﬂﬂ&dsg?‘gé‘iﬁm SRRRALS | aﬁ}e%@ @Btah%alnagcppteer ohibe Fements o |
gener at ed BYmpEsIGdH thehhsOfh, arforn® r@b%?sehﬁﬂﬂ)g&hé ffletvid fos@wage). sl udge, O
0.to 80 kg/t-clinker of an

to 100 kg/t-clinker a hydrocake, and

iron source are ugég%iﬂ’llteé‘tagf}leb’ggﬁegt‘"(qni"PqSHl‘-EmSState in which no

noi sture is contaEnedd Eaitent L MO5E & K,0f Cédtentcenment gy nker. Further,

it is re preferred that, as the raw materials for cement clinker in

step (A), 800 to 1,300 kg/t-clinker of linestone, 20 to 100

tgj t- C: i ntﬁaoza]g siFhmm' ,thé@eﬁlent?&ﬁak ;iogi/tioncabdsd&&ﬁ?g g?fhmfedenaahbocﬁrlnte@t 80

g/t-clinker .of. cla to 50 -clipker o ast furnace, s 20

o 150 ko PLecRARRARY eta Pttt Gicersh St whsy Rkt iy B S B

kg/ t - cl i nketasgffutiewagefemblydp® to 288% byt mad0 Rghdn the SAK edbntehit ¢f the cement

hydrocake, cglﬂgos:i’t?oﬁ %119911 hn%la E)\%-Irnrfl:ggéne%fral?gr,]e, ﬂlreos?reﬁé)t re%ﬁib%neg plfrgggrtigsno a
35  cured product of, e.g., a mortar or concrete can be maintained and improved while

maintaining appropriate fresh properties (the amount of water required for normal



consunption) of the coal ash, soil generated by construction, clay,
and iron source 35(copper slag and bl ast furnace dust) used strongly
affect the V content of the cenent conposition. For adjusting the V
content of the cenent conposition, it isOpreferred - 9 - that the
cenment conposition’is produced using a cenent clinker having the
controlled raw material unit consunption of the above-nentioned raw
mat eri al s wobsibtenty ouginentpdste; settingtiviey ofithe gemerfit@o8Hpsitinnt h€haerBOhod

for produci it:i:00; i Do .
Serbod; menic et FERE BmER TR HLOR AGE Aol By %) R RO, conined,

of the rawbhasaden the nass of bewament domipesitios, awithisainoadt e hetmeasuted in
resul tant %%E@H&hc%gﬁppﬁsﬁi 9501350 HerrR A Ly sR I (i Fol PoralPelridhe,
mass. In the method for producing a cement conmposition, It IS _
preferréd tA3]t héVithvesneatsr theimingial corppesifigi olhe omeH eomaositien evcording
for cement gheBlent SmbOMMER, i8¢ pRfertdihatthe C6§ St 46 RIPRIY, bK mass, the
conposition has a Mo 10 contént of 0.0002 to 0.00/% by nass. Ih the

net hod for ePsanEnhl Stodsiehy masniheta epntentds § o bYlebymnass, andihe CpF

raw mat eri abniehi & 7G8NSYB ass, Afis idfe praMrARLRAIRE CIPEBETRYS & d9K8Y
is controlled gg thgt the r eéul ant cenment conposition has a MO
cont ent of mMasgghaéppgontaaids 1¢:tn F1veby massithe CapCRBIGNTiS S thl dHLRY mgssaand

cement 1gONMIRSCIAPBontkit ik 8 t1 By 18aks! # & futther grafer@B ek Hal Ci8dhtent is 50
consunption for _cenment clinker is cont

co That  t ndo PEATNEAD: et coRSHHSSP GATAIIG s, oG SArRiEat ot 0i24 b
0. 6% by nmasgassAmdake €xaPpb@ett(is 8 e | MEtHYaHads OindCio ftdspddidlNprefRere®ihat the
conpos! 1§ oS EHEPR! 831 BB FotteRECNGORGAL 1 MALEH & T0STpIE G ¢ he
cement conpostehi 99 tpridtiisethassnamiiihe A @nteak &8 @rNd%abPmasnNtWhen the
corposty i ofPiriP ST ER orsREC R FaReRRbet Pl TR Ao burES TR qonte the
t he raw nattengh sxliibitinggmepsrtics| dfnloared mrodwnt bf,@.g. eadmedat dratontieee Gin be
content, . d . con f _the. n
clinker o are pen cyeda astayge m @mortar an
cal ci nation,ig.gised. 25[0033] In the nmethod for producing a cement

conposi tion according to the present enbodinment, it is preferred that
the raddmaf@¥4dl TheCs8 sartentlelitsmhose)t G cambentrthedits piasé)o s A enptent
clinker is aoptlol bedosond pakpt fe ok RT3 GRERL O
0.2 to 1. 24/0 By _masé. f)(s)g%4 EilV\_ltftE]‘i“tFes ecté@lgk%}h%grﬂ?aw rf%%éﬁ% S oé}g
cement cl i driermined ffom Predplbowing Bague seuations BQ to &4 mat eri al s each
having a Vig@nfjent, a Sr content, a M content, a MO content, and an
R20 content which fall in toheir respective ranges shown bel ow. The V
content, Sr cont ek GopteablipéNtNastyO content, and R20 content of each
raw meperial are thepy ﬁm@cct:d)ﬁ{@nﬁt%b'}nhﬁss()%%o ﬁ@ﬁ@c&fwﬁﬂ@%@{»mﬁ%@a
0

MyO, and R20 contai ned, based on the mass of each raw material (

by mass). 35hbO36pnteRe(% Pirswasdme -4k s &epPeCeantan) (o bramass) v2E85nt SR Content
0. 0001 to @082%adey mass, nore preferably 0.0001 to 0.0015% by nagg,
further preferably 0.0002 to 0.0012% by - 10 - nmass, especially
preferably 0.0002 to 0.001% by nmass. The |inestone used preferably
has a Sr content @s%ﬁ%%w@.ﬁ% by mass, nore preferably 0.005 to

0. 06% mass, further pr rably 0. .01 tQ Q.06% hy. nmass, ecially
pref erg‘%l y 0.015 T .b%ﬁaﬁg}n’fﬁ%{s{%@ byresPi- fltion 3%9@@6%@?8}15@?5) has
a Mo content of 0.002% by nass or less, 5 nore preferably 0.001%})34
mass or |less, further preferably 0.0005% by nass or |ess, especially
preferably 0.0003% by mass or |ess. The |inestone used preferably has
a MyO content of C;A Contéht P%UHYmaRys, nore preferably 0.2 to 1.3% by

ress, further” prefq Ably 028,88 ot RUso oo R8BS Chhlok B 3025) ¥
35 [3]



0.6% by mass, especially preferably 0.1 to 0.5% by nmass. The silica
used preferably has an R20 content of 0.1 to 4.0% by nmass, nore
preferably 0.1 to 3.0% by mass, further preferably 0.3 to 2.5% by
mass, especially preferably 0.3 to 2. 0% by mass. [0037] The coal ash
used preferably has a V content of 0.01 to 0.1% by nass, nore
25preferably 0.01 to 08% mass, further preferably 0 015 to 0.07%
by mass, especi al @Aﬁr@wféﬁqzﬁbmms to 0.06% by mass. For

control i ng the V_cop 9%2(9 Cgﬂ&ggmag‘swposr tion, it is prefer T‘gd
a

that coal ash havi ng@a V tonte rge” as possr bI e |s”sel ected ngl
used. The ¢@RA6]ashn thedbrmtlas ehays &;aehﬁgo ogitend o B Corttey”,GA1L Qs Gomptept”,

by mass, rnaﬁ@“pézefﬁmmnr Be0e g eleéa{qlmmgrg;%%y Iﬁé’s’é} @lethe% gr@bArzog,

0.02 to_O. 13% y mass, 30especi al prefera

The coab adhdbeky @p@rlﬁdabrsyd ﬁaéheernm of et f@menéromp@@m b;I h@ﬁ%@n@rnts

| ess, norechiBé ﬁfe@@iré’d@yﬂ@@@@(ﬂ "‘@?e'im@il ah 815 Sis Iﬁéﬂl’i&d@%r RSrBAST @hoht” or
0. 002%by rrﬁ%1 | ess,” especi aIIy preferaply 5% by mass or

| ess. The ¢ R5§9ﬁ°‘E@8EPSﬁ?1’éP%¥ad@P9YPF§§JG&h E‘Eiﬁ?fént of 0.2 to 3.0%
by nass, mpoE7pr emkﬁlﬂhfym@thédtf& prodllé tcélﬂbéﬁﬁén Rcsfdiadd an 0. 4
to 2. 5%by S es iall refer 0 2.3% by mass. The
coal ash u§g]§ Mggﬁlﬁw 8’%“8}3 rﬁ?@"t‘} é]ﬁfcr 0.1 to 3.5% by mass,
lronor e pLef er abl'y PFBe h@ﬂfa)dq% doEag acﬁlgé%tg}ﬁin ﬁfoﬁraaéﬂr&mg t@gr ; r%sl%nﬁft%)
nass, CI a er.er e as
Pr nace I EoReEr FORBHESIG s o U5 GRTehid g Boopiera iDgdyhton
nMass, Nnoreops edve nabdrial r@@hehnclhkorelechyl fims she frotp bedsisping o€ h&i@lstybne

0.003 t 0 12% b | | bl 004 t 01%
mss. The BUEECoRpaa ey TED Pt Soeh el S Re Sotilhicd, Sive Shpdee. a
0.02 to 0. bgétobakeraisdan iron soypeefsectads oppﬁelﬂs?agm Wadd Téminye dmey so thattheher

D o o B0l PR 83 SRS Bl BB R ., O
0. 002% by melgsctimg thessy matsrigl kmmi@uhabbgmrcﬂleﬂam%do;asumﬁmndn chlegmfion to

0000396 by PPy Yedleld Mo A Rcrleipdng BIHRRC. ot PUBEE P
has a rvgo votitgypsunand ap additivomateyiahass, nore preferabl y 3.0 to 8.0%
by mass, d g?r Eﬁ%ﬂeggf bﬁeq’a\Q rﬁlager?ab{)%)r Y, Eﬁ%ﬁ’mk&%ﬁ%febSAZ%wlude

prefer abI y Q@){/‘ ast ur nace s
pr ef er b y limestone, s, ﬂ@hpladr blastdproger slaggoih germiated byngprstruction,

pr ef er abl Y Gy e, SROGYcARRSI drlFdBrddr efrge %Qémsr?ls% tfrateg e,

mass, especi al ﬁ‘gre erably 0.08 to 0.5% by nass The clay
used pref epr&pdl ﬁr gowenplapnendexagiples ingade einderashy iy dshnelsikenaghe and
pref er abl y b6 ask.0 ]@xa@ﬁ%@f sﬁﬁ%@nerﬁﬂéﬂ%?%ﬁnﬁf&ﬁ@ﬁ ﬁ{b}lﬂﬂe(}eﬁéﬂet ébllonﬁa5;)c{?l

by mass, especi aIIy preferably Q15 to 02% by mass, The soi| used
pr ef er abl yahhwasie spil whighare sgpndardy genesatad B davine %@tlonﬁﬁ@@onﬂmﬂmn

ref eradl yEQadPRs bPsdivddd abedRY inthsR, shidse ke AReY oBraled b Qd@i 2%
By nmass, A Qﬁs kil yl 0()S4dtgg 0. O%I%fi’/o@[fgqf masego SO T(ﬂ; n@

f crali;ﬁs/géefer é

used pref ePEEFPNA & thegestanhsgs e, wniliscpraiign gest

pref er abl yhpd@@alé%lby byEszeduRE c:h@&diwhf:ﬁl idaaém@ra%f:@rvawrma@n&@@a%k@ylﬂmgs

or |ess, %aé r ef er abl % X s or less, The clay used

pr ef er abl y Ckréﬂ)géﬂﬁ afe th@a g oy ‘@%Oﬁ%‘é’ateh@rrémﬁr’%f’ ably

0.3to 5I O%Olmdfe@s ﬁriorrf téhetSSbaeWa&f %fé}ﬂreﬁﬁhpﬂe@niﬂﬁdé HydRfdakes orRfpsis ?d magllly of

especi y prefera t 0) cl.ay_use era

e hasihn el HRdntsigh o Shitsxan s Sobmad Mot o B bt

ﬁ.r \2:3/oelr336/1 blrr;n/ﬁ?ludfe&bpﬂsmrslagr&ﬂfbﬂ&bﬁmﬂcemubto W/%anﬁzlrs_ o&fgﬁrgnaﬂlé dbove-

P oneer aot | Bkt pSfonl s R sty RSt R PurecAREGHA Shemtes g by

mass, nor ecqarsahetial) bwﬁgd)mﬂige; lwdﬁo&RE%lﬁyrdmmcemeﬁlste@ aefonpablhey

0. 005 to O, 02;%t{y s]gecr ally preferably 0.007 to 0.02% by nass.
Titaln ma certaln amount.

35 [0029]  With respect to the raw material unit consumption of the raw materials for

cement clinker in step (A), it is preferred that 700 to 1,400 kg/t-clinker of limestone, 20



preferably 0.1 to 3.0% by mass, especially preferably 0.1 to 2.5% by

* mass. The 15 sewage sl udge used preferably has an R20 content of 0.4

to 3.5% by nass, nore preferably 0.6 to 3.0% by mass, further
preferably 0.8 to 2.5% by mass, especi a‘I$y preferably 1.0 to 2. 0% by
mass. [0042] The hydrocake used pref erably has a V content of 0.001

to 0.1% by mass, nore preferably 0.01 to 08% mass, further
byl ar ably 10150 kel SDnBa byicasist, 3000 clspiobieel opabisbs GRAHIGK A Ginkevof

0.05% bybg%gaérs 0 1¢odkgh Qﬁﬁll‘ﬁ‘? ogﬁﬁgt ﬁaﬁﬁfc@ El%E' 20 ng%oq{gﬁrc@wcﬁ%n Qbndlartd

to 0.8% nor e

pr ef er abl y by. cpnstaweloep/é) syl Q?d@ét-cl@gp@@ﬁ Bvpge ,s.iraégfe P00 bg/A-cligke 059 by
mass. The hygrReekand36%% Bo ﬁé@mﬁa&& ohaﬁuan B@Jr@@&re%éd eﬁ erplg)a?sléo@d/the

mass or | esS, nore greferabl 0.001% by mass or | ess,
pref er abl y St 0 Fppisturgis cargainedgise & ito (tgfomlépémslm c;l,mberoo!ﬁav@gsﬂ

by mass or ﬁa@se prEf&reaxﬂdt%&h@rw%&a@f@f adphaht Bﬁﬁkeﬁl iMae eQNkeNto PBOG
to 30% by nma pr ef er %dé’rS to 25% by mass, further preferably

10 to 25% b er @é acstoney @Péﬁgétmlxﬂkiwﬂ%h%w 1R/ Hbksadt-cliker of coal

hydrocake usig® tarsafl@ta&inkeh@fscwgn 538@0&?]110?Eker@fb®asgﬁlrh&e%la§g%@¥b msso/
ur e (0] 0

nore pref e 2% mass r I
e o R bl el by Tt oy gt giage dnads, X
copper 16l ago 88 Rglt&ﬁnladi of raQﬂdﬁcQBlEé; @n@B@ic%@bﬂng chiditer af ¥n GOAb&Hte A used on

Purther Cpr aty hats, "o Suahe TRl Sed Bt ket o e SR b AR e

0. 005 to Ochikerloy arsdasidhe copper sl ag used preferabl y has a Sr

content o i AR° LR eel8T e REES, B PHALEM il e B0

pr ef er abl y nfut@ foraceBenOcld s hystepp@s). is Thehicbpié lcomtbxagaf usdﬂrawmﬁtenaltfby

0. 5% by e e Bheits WERLbE ARy HP R R g fubaGR ol Supi” 1

especially Cbn]ea‘rea\amhqtelﬁal com2ining XZS iBeddrge ameunt 1§'manﬂy) peiested| cagtru]shag the

f bl ; f
0 1S s W 0L g . 0 P i
especi al | yopP&PE? smd-912bytroass. 59 by enample of the wothpé forsionyollisg the raw

preferably r%}"f’%'la@ﬂnﬁggn %giofﬂfe r?w% t Halgf?{i’ géfnéﬁ?iﬁ%@?%&e%% gLerably

0.06 to 1.8 mass era mass,

especially nmnépmdaspe,mficaﬂla, aimq:%osyn scgl 2 aggde pf thy @emp@wnmmﬁane

dust used ngﬁ)cﬁeed fn%lv§1%ér i§ eakieh %ﬁ&ﬁ &bédﬁtéh%f ﬁle\éeﬁﬁﬂtt&% o?fuoﬁ ORLadPed,
0. 03% by nore preferably 0.0 % by nass,

pr ef er abl yatd mga‘fvdn@e@éwwowtl@sqf&q aw lva@rl@las éelawr;ﬁneclmr S0

0.015% by @BffolledRe thitasd vJeQntfer mﬁ@caﬁéﬁ cuﬁlf,gmﬁa@fa@do%ésxo 0083 t@oﬁnz%
content of 0.001 tq 0.03% hy preferably 0.001 to 0.02% Db

mass, furt R¥M3ss; @Péraaoswnbclemr @faa@e@és%mwwaéée reéglﬁ@é rayy mpterials to

pr e]t er @%: y cﬂcﬁ’l@ﬁoﬁ 1 dded tl"/B%ayhe][ms% Bn}gﬁoﬁ&daﬁéthw rd@efenlbsihpdifish having a
prerera y as a M con n (0] 0 nmass, OI’ e

pref erabl y %’é%ﬁ/&fb?r SRR TREY @&havmﬁt% srigriged mprevqsﬁszr%ﬂssh mass
or less, esp@abitil |p)‘01iHr@és€(fc&tﬂx¥m9ieOQi&igﬂyeﬁmﬁﬁng)prdp@ﬁ&s fdrstT%@ ddeP&dn be

furnace dust use ef er apl cont ent 1to

mass, nor ePIREFE abiby t smisr omsiegal t GRRSWPHQR tlﬂ%ﬁnsarr%arsépsm %Wls
]Eo 1.5% 3ymmﬁd gﬁﬂﬁﬁpﬁﬂhﬁn@gﬁbﬁbﬁ@bweﬂeﬂ dlidkdr & Jg;yinlga $S. Al ﬂn}bl ast
ur nac ust . us re as an cont ent...o

e i R RE Bt heT BEabot Bl lretne iligherila arma Bl Hre
to 0. 6% byslaps®il g&ﬁéﬁtﬁdadyl opn@thﬁft@h,adélwﬁg@ sI0Q8e, hgdfdcdle, Bivd 1¥8S Source may be
20[0045]Wth ect Ph sou converter slag or

re
o Do) SRR by O PSR ambut * or 00 65 1o 0. 56 by
mass, nore[(q@3é]er Altﬂqng&h@fhut ma&ﬁ%fbycemls clifiker ! the amptets @aatihytefalurito

0. 4% by msgﬂsm%%%o%eots tﬁe 8&}1 %gjh So1 ggﬁe%gteg %y consf’iirrucg(‘)i cliay, amI Rbn source

35  {copper slag and blast furnace dust) used strongly affect the V content of the cement

composition. For adjusting the V content of the cement composition, it is preferred



- 14 - pulverized and m xed together by, for exanple, a raw materi al
* pulverizing mll, and further m xed by a blending silo. [0050] The
pul verized and m xed raw materials for cenent clinker can be then
subj ected to calcination using a suspens?on preheater and a rotary
kiln which are 5 existing facilities. The cenent clinker having a V
content of 0.0063 to 0.012% by mass can be produced al so by
cont r ol | i ngh#tdhe peragnt sampesitipa isgrediced usiagerement qlinker h@mmthagorarolled
cal ci nat i or}arvefﬁa&aﬁtdﬁrtecoﬁgmﬁ?t&ﬁ' R RE- rﬂén[ﬁF i&%hﬁ}%fsmma%aﬁﬁ@f 0
the calcination tenperature Tor the cenent c ere 1s no
particul ar affest thaty enntetfut | when using cenent production facilities
of an NSP gpe3AM 1k ke AhOhBHRS RbMcEn cén%te&ﬁs%n&{ 56&5Fcfmg1ﬁﬁhe bR&ent

outl et of the rotary kiln_ is preferabl
pref er aBl y eom@diment, i foree @mﬁrltﬂr?érheprﬁéffrértamlyma_t 0@9@@@11011 @Gb@ammétenal

;:al <2:| Eat i 0rfo$ ééﬁ?eﬁit éhﬂ&r?@ &Hlttll%ﬂe(z go &ahme&&u1tmr&nﬁrﬁﬁé&ﬁlﬁﬁitwn3@s msrﬂ utes
0 ours ur ef e y mn our

preferred tqqatenmﬁd gg{r@rﬁ 6@? @ﬂ{%?ssob{rhtr&‘ ﬂ&f‘f@}‘ PEQQ@“@&I&&FW&W on | s
cool ed 15 tcempbsitiof Xid i referred ehak thEQthrﬁ)at&QQ@nlﬁﬂoﬂ tfonl dl' m%ra%ﬁht@ﬁal
provi ded downst reagh%f t he ro cool i ng rat e

n.
pr ef er abl y T90CRY I RS AnEO lﬁ‘ig‘ét r@rérsa pgf ceRep COA@"@tWr’f@FéM"

f urt henopr ebereabd$0.0602% o BED7C bY piske. MAROmeRdE Qgirbﬂlgtlﬂig’,ﬂﬁeeméntl n the
range of f oduced a

rom10.to t here can ,be. pr
e 11 GRTRRRERS.A® Batrared Ui e St SRR BT o e Bt maeria
nortar or donansing chisker tgcomxodbd snthalds résthattlceaehi ckmﬁpdagmrnrhapemug@s

Crop) it REPEPLRE PR sbn PutE e eibel S ey hESheron

cl i nker t ogemipesition,tihisgreferra Elmdttarrawdnhtbmalanﬂm:bm@tmn&fﬂmw Ibadrial

the_cehtnt 19eeepiofE REer SENERBBILY SDuERRe P RE R RE: Bimiioddien R
and gy psumcantgnipefl G2t 0. |6%gb3r mess: e S\d anaxampiex fithemettod fqu;mnnmiling the Sr
desi 1 abl y SaA! NS odfiEn WD Lol SRRk e Bt con LG e

gypsum for cenent stm
gypsum or ckmbe mmrlenmm@ﬁr@dsn Wprmmarrsﬂm%the rcabblgt CQS@dSItlp@ @E;El}lpqrd in

step (B)(pyhveickZd ﬁﬁer? Q Sr &dntdR aoﬂ/%fc%ha tl\'ﬁ@@) C%X S Thd §n C)R1gO §OBERY of

i ncorporated into cerrent cl ont ent
to 0.0209% [he pmeent §@npwaftlort #re regssie.cad db@r@mm@t@mpbmlt ¢apsunpBomoShg raw

content of Iﬁatélﬂpfo%eér&e&ycméﬁs cOREQ1RA BRI MY §r chnfent M8 ¢ %&MM’Q@S

further preferably 1.8 8% by mass. Wth respect to

pul veri zi n(j%‘é{“hé%ﬂ Re%p@tenfsofﬁbe %n%rrt@ema@sm%b@omedhe reshertiog sppsiie

include a mRlchad, s d‘@atﬁerﬁ@hfﬂ@r'%ﬁﬁned%%bﬁ%u% ﬁh@'résuﬁbﬂlt' rawdhsledals to
cl assifying appar at us, .such as a separ at or n the cenent

conposi ti oﬁa]%’ﬁfla?rﬁ‘ﬁ@ the cement clinker and gypsum it is preferred

that the ceomsy clii theshethed ERPrdvREE: 4 (Ebn?éﬂt asrRpoNiticH ao%ércﬁ% tt%EP(eS hes sent
o} 0

dth t d t . of
mass, based AR SreRren B Breay TOHp RO I08S thafaw matotal
pul veri zi ngoﬁdeﬁ;&nf Binket hecopGORED sCORDBS cément oaler(hak /%€, coarhed .20
additive #E‘i’ As an additive material, blast furnace sl ag
prescribed V§121§55211 5"Bl ast furnace cerrent a silica additive

mat er |S al g g@omq [ lb@‘dlth fr::s?écStd:&hEZé\ﬂ ma&ﬁalﬁﬁr@&ﬁemttclmkéﬂ it i8plRfded6 hbdpd
in Jl 1 "Fly.as or rete' i mest er can
ueed. Yo TbmTHS SHb bEGngR broR e aStre Ol +Eltriant HOR onGR" oo
by mass) | an R Of et whikofbly 11{‘rfh%ﬁ‘ r@ypebtﬁ&ﬁanmfshdw@ fﬁelfolwed MRSV 6dntéhieSr
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35 [0035] The limestone used preferably has a V content of 0.0001 to 0.002% by mass,

more preferably 0.0001 to 0.0015% by mass, further preferably 0.0002 to 0.0012% by
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Li mest one QOGE#H)3 ThO4bicx@sdiDfiefetatlly B&s HVQbatehi bif A0 0toNGB By k4, more
0.0004 0.4/ e]feragl%/ 0.001 to 0.008% by mass, further preferably 0.002 to 0.007% by mass,
especially preferably 0.003 to 0.006% by mass. The silica used preferably has a Sr
15  content of 0.001 to 0.04% by mass, more preferably 0.001 to 0.03% by mass, further
preferably 0.001 to 0.025% by mass, especially preferably 0.001 to 0.02% by mass.
The silica used preferably has a Mo content of 0.002% by mass or less, more preferably

0.001% by mass or less, further preferably 0.0005% by mass or less, especially
preferably 0.0004% by mass or less. The silica used preferably has a MgO content of
20 0.05 to 1.0% by mass, more preferably 0.1 to 0.8% by mass, further preferably 0.1 to
0.6% by mass, especially preferably 0.1 to 0.5% by mass. The silica used preferably
has an RO content of 0.1 to 4.0% by mass, more preferably 0.1 to 3.0% by mass,
further preferably 0.3 to 2.5% by mass, especially preferably 0.3 to 2.0% by mass.
[0037] The coal ash used preferably has a V content of 0.01 to 0.1% by mass, more
25  preferably 0.01 to 0.08% by mass, further preferably 0.015 to 0.07% by mass, especially
preferably 0.035 to 0.06% by mass. For controlling the V content of the cement
composition, it is preferred that coal ash having a V content as large as possible is
selected and used. The coal ash used preferably has a Sr content of 0.02 to 0.2% by
mass, more preferably 0.02 to 0.15% by mass, further preferably 0.02 to 0.13% by mass,
30  especially preferably 0.02 to 0.12% by mass. The coal ash used preferably has a Mo
content of 0.004% by mass or less, more preferably 0.003% by mass or less, further
preferably 0.002% by mass or less, especially preferably 0.0015% by mass or less.
The coal ash used preferably has a MgO content of 0.2 to 3.0% by mass, more
preferably 0.4 to 3.0% by mass, further preferably 0.4 to 2.5% by mass, especially
35  preferably 0.4 to 2.3% by mass. The coal ash used preferably has an R,0 content of
0.1 to 3.5% by mass, more preferably 0.2 to 3.0% by mass, further preferably 0.3 to
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rocake 0.0130

2.5% by mass, especially preferably 0.5 to 2.0% by mass.

[0038] The blast furnace slag used preferably has a V content of 0.001 to 0.02% by
mass, more preferably 0.001 to 0.015% by mass, further preferably 0.003 to 0.012% by
mass, especially preferably 0.004 to 0.01% by mass. The blast furnace slag used
preferably has a Sr content of 0.02 to 0.08% by mass, more preferably 0.02 to 0.07% by
mass, further preferably 0.02 to 0.06% by mass, especially preferably 0.02 to 0.05% by
mass. The blast furnace slag used preferably has a Mo content of 0.002% by mass or
less, more preferably 0.001% by mass or less, further preferably 0.0005% by mass or
less, especially preferably 0.0003% by mass or less. The blast furnace slag used
preferably has a MgO content of 3.0 to 10% by mass, more preferably 3.0 to 8.0% by
mass, further preferably 3.0 to 7.0% by mass, especially preferably 4.0 to 7.0% by mass.
The blast furnace slag used preferably has an RO content of 0.02 to 1.0% by mass,
more preferably 0.04 to 0.8% by mass, further preferably 0.06 to 0.6% by mass,
especially preferably 0.08 to 0.5% by mass.

[0039] The clay used preferably has a V content of 0.005 to 0.05% by mass, more
preferably 0.005 to 0.03% by mass, farther preferably 0.01 to 0.025% by mass,
especially preferably 0.015 to 0.02% by mass. The soil used preferably has a Sr
content of 0.001 to 0.03% by mass, more preferably 0.003 to 0.025% by mass, further
preferably 0.003 to 0.02% by mass, especially preferably 0.004 to 0.015% by mass.
The clay used preferably has a Mo content of 0.002% by mass or less, more preferably
0.001% by mass or less, further preferably 0.0005% by mass or less, especially
preferably 0.0004% by mass or less. The clay used preferably has a MgO content of
0.3 to 6.0% by mass, more preferably 0.3 to 5.0% by mass, further preferably 0.3 to
4.0% by mass, especially preferably 0.5 to 4.0% by mass. The clay used preferably
has an RO content of 0.5 to 4.0% by mass, more preferably 0.7 to 3.5% by mass,
further preferably 1.0 to 3.0% by mass, especially preferably 1.2 to 2.8% by mass.
[0040]  The soil generated by construction used preferably has a V content of 0.0001
to 0.03% by mass, more preferably 0.0001 to 0.025% by mass, further preferably 0.005
to 0.02% by mass, especially preferably 0.007 to 0.02% by mass. The soil generated
by construction used preferably has a Sr content of 0.01 to 0.4% by mass, more
preferably 0.01 to 0.3% by mass, further preferably 0.01 to 0.2% by mass, especially
preferably 0.015 t0 0.1% by mass. The soil generated by construction used preferably
has a Mo content of 0.002% by mass or less, more preferably 0.001% by mass or less,
further preferably 0.0005% by mass or less, especially preferably 0.0004% by mass or
less. The soil generated by construction used preferably has a MgO content of 0.5 to
6.0% by mass, more preferably 0.5 to 5.5% by mass, further preferably 1.0 to 5.0% by
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[0042] The hydrocake used preferably has a V content of 0.001 to 0.1% by mass,

more preferably 0.01 to 0.08% by mass, further preferably 0.01 to 0.06% by mass,

20  especially preferably 0.01 to 0.05% by mass. The hydrocake used preferably has a Sr

content of 0.1 to 0.8% by mass, more preferably 0.1 to 0.7% by mass, further preferably
0.1 to 0.6% by mass, especially preferably 0.1 to 0.5% by mass. The hydrocake used
preferably has a Mo content of 0.002% by mass or less, more preferably 0.001% by
mass or less, further preferably 0.0005% by mass or less, especially preferably 0.0003%

25 Dbymassorless. The hydrocake used preferably has a MgO content of 5 to 30% by
mass, more preferably 5 to 25% by mass, further preferably 10 to 25% by mass,
especially preferably 10 to 20% by mass. The hydrocake used preferably has an R,0
content of 0.02 to 1.5% by mass, more preferably 0.04 to 1.2% by mass, further
preferably 0.06 to 1.0% by mass, especially preferably 0.08 to 0.8% by mass.

30 [0043] The copper slag used as an iron source preferably has a V content of 0.001 to
0.05% by mass, more preferably 0.003 to 0.03% by mass, further preferably 0.005 to
0.03% by mass, especially preferably 0.005 to 0.02% by mass. The copper slag used
preferably has a Sr content of 0.005 to 0.05% by mass, more preferably 0.005 to 0.04%
by mass, further preferably 0.005 to 0.03% by mass, especially preferably 0.005 to

35 0.02% bymass. The copper slag used preferably has a Mo content of 0.0002 to 0.8%
by mass, more preferably 0.0002 to 0.6% by mass, further preferably 0.0002 to 0.4% by
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0.001 to 0.03% by mass, more preferably 0.003 to 0.02% by mass, further preferably
0.005 to 0.02% by mass, especially preferably 0.008 to 0.015% by mass. The blast

10 furnace dust used preferably has a Sr content of 0.001 to 0.03% by mass, more
preferably 0.001 to 0.02% by mass, further preferably 0.002 to 0.015% by mass,
especially preferably 0.002 to 0.01% by mass. The blast furnace dust used preferably
has a Mo content of 0.004% by mass or less, more preferably 0.003% by mass or less,
further preferably 0.002% by mass or less, especially preferably 0.001% by mass or less.

15  The blast furnace dust used preferably has a MgO content of 0.1 to 3.0% by mass, more
preferably 0.15 to 2.0% by mass, further preferably 0.15 to 1.5% by mass, especially
preferably 0.2 to 1.5% by mass. The blast furnace dust used preferably has an R,0O
content of 0.002 to 1.0% by mass, more preferably 0.004 to 0.8% by mass, further
preferably 0.006 to 0.6% by mass, especially preferably 0.008 to 0.4% by mass.

20 [0045] With respect to the iron source, e.g., converter slag or deironized slag
preferably having a V content of 0.05 to 0.5% by mass, more preferably 0.08 to 0.5% by
mass, further preferably 0.1 to 0.4% by mass, can be selected and used as a raw material
for controlling the V content of the cement composition.

[0046] The production of the cement clinker can be conducted using existing cement

25  production facilities of an SP system (multicyclone preheating system) or an NSP
system (multicyclone preheating system using a calcination furnace).

[0047] In the production on an commercial scale, for example, a sample for quality
control is taken during the calcination for cement clinker, and a V content of the sample
is measured, and, based on the V content of each of the raw materials, the ratio between

30  the raw materials used (raw material unit consumption) is controlled so that the resultant
cement clinker has a V content of 0.0063 to 0.012% by mass.

[0048] Next, as one mode of step (A)(calcination step) in the present invention, an
example in which a cement clinker is produced using existing cement production
facilities of an NSP system is described below.

35 [0049] With respect to the method for mixing together the raw materials for cement

clinker, there is no particular limitation, but it is preferred that the raw materials are
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pulverized and mixed together by, for example, a raw material pulverizing mill, and
further mixed by a blending silo.

[0050] The pulverized and mixed raw materials for cement clinker can be then
subjected to calcination using a suspension preheater and a rotary kiln which are
existing facilities. The cement clinker having a V content of 0.0063 to 0.012% by
mass can be produced also by controlling calcination conditions for cement clinker,
such as a calcination temperature or a calcination time.

[0051] With respect to the calcination temperature for the cement clinker, there is no
particular limitation, but, when using cement production facilities of an NSP system, the
temperature of the cement clinker near the outlet of the rotary kiln is preferably 800 to
1,700°C, more preferably 900 to 1,600°C, further preferably 1,000 to 1,500°C. The
calcination time is 20 minutes to 2 hours, more preferably 30 minutes to 2 hours, further
preferably 45 minutes to 1.5 hour.

[0052] It is preferred that the cement clinker obtained after the calcination is cooled
to, for example, about 100 to 200°C using a clinker cooler provided downstream of the
rotary kiln. The cooling rate is preferably 10 to 60 ®°C/minute, more preferably 15 to
45 °C/minute, further preferably 15 to 30 °C/minute. When the cooling rate is in the
range of from 10 to 60 °C/minute, there can be produced a cement clinker from which a
cement composition that enables production of a mortar or concrete having excellent
strength exhibiting properties can be obtained.

[0053] Next, as one mode of step (B)}{pulverizing step) in the present invention, a
step for pulverizing the cement clinker together with gypsum and an additive material is
described below.

[0054] A cement composition can be produced by mixing together the cement
clinker having a V content of 0.0063 to 0.012% by mass and gypsum and pulverizing
the resultant mixture. The gypsum desirably satisfies the quality prescribed in JIS R
9151 “Natural gypsum for cement”, and, specifically, dihydrate gypsum, hemihydrate
gypsum, or insoluble anhydrous gypsum is preferably used.

[0055] Instep (B)(pulverizing step), it is preferred that gypsum is incorporated into
the cement clinker having a V content of 0.0063 to 0.012% by mass so that the obtained
cement composition has a SO; content of 1.6 to 2.5% by mass, more preferably 1.7 to
2.5% by mass, further preferably 1.8 to 2.48% by mass. With respect to the
pulverizing method, there is no particular limitation, and examples include a method
using a pulverizer, such as a ball mill, and a classifying apparatus, such as a separator.
In the cement composition containing the cement clinker and gypsum, it is preferred

that the cement clinker is contained in an amount of 95 to 97% by mass and the gypsum
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[ 0068] [ M neral conposition and physi cal %roperties of the cenent

conposition] <M neral conposition of t hd cenent conposi ti on>

The m neral conposition (C35 content, C2S content, C3A content, and

CAAF 20 content) of the above-obtai ned cenent conposition was

nmeasur ed bdseentyined HearBsReIt 6§34 PYriyy mags. based an therrassrod dhg ¢esnaat e

shown in TaBlRoditiosFl Neness properties of the cement conposition>

Fi neness properties of cenent &Blaine specific _surface area and 45
[

p, m 25 resilB¥RY wdn pulysHzine stepi(R).dbe ernerat eemppsitiormay furtey ontaingm

"Physi cal ta@8itive @i 0dA s bR bdGi8vE Materiall Bast BFMES1a3 Rt RBYNIA NS R4V 18
of the cement _conposition

4. <Col or bh-val ye> A col or, b-yal ue_. , ., COr was
measur 8 uSBIt BERCOmRL of silica sqdilivy maiseial BossinGs OIS SLR 000
nmanuf act ur egmbit” NIp BEpresiHRa i€ VS| A BRGL TFI92sKofor cohdrbhe), orditfkstdi@ fine
results are shown 1.n Table_ 4. . . )
powder can be used. The amount of the total of the additive materials contained (% by
mass) is preferably 5% by mass or less, based on the mass of the cement composition.
f0057] The cement composition according to the present embodiment preferably has
10 a Blaine specific surface area of 2,800 to 4,000 cm*/g. When the Blaine specific
surface area falls in the above-mentioned range, a mortar or concrete having further
excellent strength exhibiting properties can be produced. The Blaine specific surface
area of the cement composition is more preferably 3,000 to 3,800 cm*/g, further
preferably 3,000 to 3,500 cm*/g.
15 [0058] Hereinabove, the preferred embodiments of the present invention have been

described, but the present invention is not limited to the above-mentioned embodiments.

EXAMPLES
[0059] Hereinbelow, the present invention will be described in more detail with
20  reference to the following Examples and Comparative Exampie, which should not be
construed as limiting the scope of the present invention.
f0060] (Examples 1 to 4 and Comparative Example 1)
[Raw materials for cement clinker]
With respect to the raw materials for cement clinker, a V content of cach of
25  limestone, silica, coal ash, clay, blast furnace slag, soil generated by construction,
sewage sludge, a hydrocake, and an iron source (copper slag and blast furnace dust) was
measured in advance, and the raw material unit consumption of the above-mentioned
raw materials was controlled so that the resultant cement clinker had a V content of
0.0063 to 0.012% by mass. Further, the ratio between the raw materials used (raw
30  material unit consumption) was controlled so that the resultant cement clinker had a Sr
content of 0.035 to 0.08% by mass, a Mo content of 0.0002 to 0.007% by mass, a MgO
content of 1 to 3% by mass, and an R,0 content of 0.3 to 0.6% by mass. Further, for
controlling the SO; content of the cement composition, dihydrate gypsum was used.
The V content, Sr content, Mo content, MgO content, and R,O content of the limestone,
35  silica, coal ash, clay, blast furnace slag, soil generated by construction, sewage sludge,

hydrocake, and iron source (copper slag and blast furnace dust) used in Examples and
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59.8 12.8[10.6 Blast funagssdags 56. 0 P700F1 | 0.0462 512 | 0414
Clay 0.0133 | 0.0138 0.0003 1.43 2.282

Soil generated by construction | 0.0160 | 0.0272 0.0003 1.78 2.931

Sewage sludge 0.0010 | 0.01e61 0.0011 1.06 1.392

Hydrocake 0.0130 0.474 0 14.19 0.281

Iron source (Copper slag) 0.0070 | 0.0165 0.266 0.83 1.007

Iron source (Blast furnace dust) | 0.0100 | 0.0064 0.001 0.22 0.190

[0062] The V, Sr, Mo, MgO, and R,O contents of each raw material were measured
in accordance with Japan Cement Association standard test method JCAS 1-52 2000
“Quantitative determination method for trace element components of cement by ICP
10 emission spectrometry and electrothermal type atomic absorption spectrometry”.
[0063] [Raw materials for cement clinker]
The unit consumption of individual raw materials used as the raw materials
for cement clinker was as follows: limestone: 800 to 1,300 kg/t-clinker; silica: 20 to 150
kg/t-clinker; coal ash: 10 to 250 kg/t-clinker; clay: 0 to 100 kg/t-clinker; blast furnace
15  slag: 0 to 100 kg/t-clinker; soil generated by construction: 20 to 150 kg/t-clinker;
sewage sludge: 0 to 100 kg/t-clinker; hydrocake: 0 to 100 kg/t-clinker; and iron source:
30 to 80 kg/t-clinker {copper slag: 5 to 50 kg/t-clinker, and blast furnace dust: 25 to 55

kg/t-clinker).
[0064] [Production of a cement clinker]
20 The above-mentioned raw materials for cement clinker were mixed together,

and the mixed raw materials were subjected to calcination using an NSP kiln at a
highest temperature of 1,200 to 1,500°C to produce a cement clinker. The temperature
of the cement clinker near the outlet of the NSP kiln was 1,000 to 1,500°C. The
cement clinker was cooled from 1,000 to 1,400°C to 100 to 200°C at a cooling rate of
25 10 to 60 °C/minute using a clinker cooler provided downstream of the rotary kiln.
[0065] Dihydrate gypsum was incorporated into the resultant cement clinker so that
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the obtained cement composition had a SO; content of 2% by mass, and additive
materials (limestone and blast furnace slag) were further added thereto in a limestone
amount of 4% by mass and in a blast furnace slag amount of 1% by mass, and the
resultant mixture was pulverized using a practical mill so that the Blaine specific
surface area became 3,100 to 3,400 cm2/g to obtain a cement composition.

[0066] [Chemical components of the cement composition]

With respect to the above-obtained cement composition, the respective
amounts (% by mass) of the SiO», Al,0s, Fe;03, Ca0, MgO, R,0, and SO; contained
and the SOj3 in the clinker, based on the mass of the cement composition, were
measured. These amounts were measured in accordance with JIS R 5202: 1998
“Chemical analysis methods for Portland cement”. Further, a Sr content of the cement
composition was measured in accordance with Japan Cement Association standard test
method JCAS 1-52 2000 “Quantitative determination method for trace element
components of cement by ICP emission spectrometry and electrothermal type atomic
absorption spectrometry”, and the results are shown in Table 2.

[0067] [Table 2]

Chemical components of cement composition and clinker {% by mass)

Si0; | AlO; | Fe;0; | CaO | MgO | RO | SO; | Clinker Sr Mo v
50,

Example 1

20.92

4.93

3.05

64.30

1.11

0.5

1.96

0.3

0.0437

0.0002

0.0083

Example 2

20.17

5382

2.86

64.30

1.40

0.48

1.9

0.8

0.0474

0.0012

0.0095

Example 3

20.79

5.78

2.99

64.48

145

0.45

1.79

04

0.0524

0.0063

0.0100

Example 4

20.06

5.42

2.83

64.33

1.12

046

248

1.0

0.0509

0.0026

0.0110

Comparative

20.19

4.94

2.69

64.05

2.17

0.41

2.03

0.5

0.0823

0.0004

0.0062

20

25

example 1

[0068] [Mineral composition and physical properties of the cement composition]
<Mineral composition of the cement composition>
The mineral composition (C3S content, C;S content, C:A content, and C4AF
content) of the above-obtained cement composition was measured based on the Bogue
equations [1] to [4]. The results are shown in Table 3.

<Fineness properties of the cement composition>
Fineness properties of cement (Blaine specific surface area and 45 um
residue) were measured in accordance with JIS R 5201: 1997 “Physical testing methods

for cement”. The results are shown in Table 4.

<Color b-value>

A color b-value of the cement composition was measured using a color meter




for 28-day age (Nmm®2) Bl ame specific surface area (cn2/g) 45 ism

resi due (% by mass) initial setting (mnutes) final setting
(mnutes) Exanple 1 3240 8.0 6.47 27.8 136 196 61.1 Exanple 2 3280
6.8 6.81 28.2 -18 -

(Spectro Color Meter Se2000, manufactured by Nippon Denshoku Industries Co., Ltd.),

and the results are shown in Table 4.

<Amount of water required for normal consistency of cement paste>
5 An amount of water required for normal consistency of cement paste is a

water amount required to obtain a constant softness of a cement paste, and, the larger
the amount of water required for normal consistency of cement paste, the lower the
fluidity of cement. A measurement method is as follows. 500 g of the cement
composition is placed in a kneading vessel, and water is added thereto and the

10 composition is kneaded and then, the resultant cement paste is placed in a container and
the surface of the paste is rendered smooth. Then, a standard bar is allowed to go
down on the cement paste, and, after 30 seconds, a gap between the end of the standard
bar and the bottom plate is measured. A water amount such that the gap becomes 61
mm (normal consistency) is measured to determine an amount of water required for

15 normal consistency of cement paste.

<Setting (initial, final) and mortar compressive strength>
A setting time (initial, final) was measured using the above-obtained cement
composition in accordance with JIS R5201: 1997 “Physical testing methods for cement”.
20  The results are shown in Table 4.

[0069] [Table 3]

Mineral composition (% by mass)
Bogue equations

CsS C,8 C3A C4AF

Example 1 59.6 15.1 7.9 9.3

Example 2 59.8 12.8 10.6 8.7

Example 3 56.0 17.4 10.3 8.5

Example 4 61.8 11.0 9.6 8.6

Comparative 64.4 94 g5 8.2
example 1




135 195 62.4 Exanple 3 3120 8.4 7.42 27.1 144 217 62.5 Exanple 4 3250
11.2 7.13 27.8 142 202 60.0 Conparative exanple 1 3200 4.8 5.70 28.0

123 188 56.6 [0071] Fig. 1 shows the relationship between the V
content of the cenment conposition and theé "conpressive strength for
28-day age. As seen fromFig. 1, when the V content of the cenent
conposition is 0.0063 to 0.012% by mass (Exanples 1 to 4, 5synbol "0"
in Fig. 1) [0%&tailhabiefbngt h exhi biting properties (the nortar
conpres Si V€ Fineness properties Color b- Amount of Setting time
value (-) water Mortar
Blaine 45 pm required for compressiv
specific | residue normal . e strength
surface (% by consistency initial final for 28-day
area mass) of cement setting setting age
(sz /o) water {minutes) | (minutes) (N/mm?)
(%)
Example | 3240 8.0 6.47 27.8 136 196 61.1
Example 2 3280 6.8 6.81 28.2 135 195 62.4
Example 3 3120 84 7.42 27.1 144 217 62.5
Example 4 3250 11.2 7.13 27.8 142 202 60.0
Comparative | 5,5, 4.8 5.70 28.0 123 188 56.6
example 1
[00711 Fig. 1 shows the relationship between the V content of the cement

composition and the compressive strength for 28-day age.

As seen from Fig. 1, when

the V content of the cement composition is 0.0063 to 0.012% by mass (Examples 1 to 4,

5  symbol “@” in Fig. 1), certain strength exhibiting properties (the mortar compressive

strength for 28-day age is 60 N/mm? or more) can be maintained and improved. On

the other hand, when the V content of the cement composition is less than 0.0063% by

mass (Comparative Example 1, symbol “L1” in Fig. 1), the strength exhibiting

properties become poor.

Further, as seen from Table 4, the cement compositions

10 (Examples 1 to 4) having a V content of 0.0063 to 0.012% by mass and preferably

having a Sr content of 0.035 to 0.08% by mass maintain and improve the certain

strength exhibiting properties, and have an amount of water required for normal

consistency of cement paste comparable to that of the cement composition

(Comparative Example 1) having a V content of less than 0.0063% by mass, and have

15 rather an increased setting time, which has confirmed that the fresh properties (the

amount of water required for normal consistency of cement paste, setting time) are

maintained.
[0072]

As can be seen from the results shown above, when the cement composition

has a V content of 0.0063 to 0.012% by mass and preferably has a Sr content of 0.035 to

20  0.08% by mass, the cement composition can maintain and improve the strength

exhibiting properties of a mortar or concrete while maintaining the fresh properties (the

amount of water required for normal consistency of cement paste, setting time) of the

mortar or concrete.
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