A FLUX FOR CEMENT 5 This i nvent i on reI ates to corrpomhon% g@h a U\Qe
t .

f or manufacturing cements. In order to accelerate the for of “cement - B
clinker ‘mnerals, a snall quantity of mineralizer is often 10 . . gdded -
to the raw materials of cement.  :In recent years a conposite mneralizer

of gypsum and fluorite has: been devel oped, which may be beneficial to the
nmelting of the ram/naterlals but easily results in-the defects such as the

so called'

'ring formation" and bringing a f1TtTuation in 15 ~ the

quality of .cement. The wollastonite is a mneral which has discovered a
w de appllcatlon t hrough years. - This m neral can be used as a conponent
of ceramic material.to greatly reduce its firing tenperature and firing

time. = So far n@ rEpuxtPORSCERENTf ound that the wol | astonite can be 20

used %s a conponent in the conposite mneralizer for cenent. An object of
ve

the i

ntion is to develop a new mineralizer, by a generallzatlon of

enpl oyi ng the | ow grade This invention relates to composztlons of the
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additive for manufacturing cements. _ | _
In order to accelerate the formation of cement

clinker minerals, a small quantity of mineralizer is often

added to the raw materials of_eement. -In recent yeafgf a

'~ composite mineralizer of gypsum and fluorite has YBéen
developed, which may be beneficial to the melting of the!

raw materials but easily results in the defects such as the
so called "ring formatlon“ and br1ng1ng a fluctuatlon in

- the quality of cement. The wollastonite is a mlneral which
_has discovered a wide applicat:._on through years. _Thls_"'

mineral can be used as a compdnent of ceramic material to
greatly reduce its firing temperature and firing time. So

far no report'hes been found that the wollastonite can be

used as a component in the composite mineralizer for

- cement.

An ‘object of the invention is to develop a new_'

mlneralizer, by a generallzatlon of employing the low-grade
wollastonite, to reduce the firing temperature of cement or

C

shortening its firing time, thus to save energy in.

-manufacturing cements and to improve the productivity.

According to the present invention there is

- provided use of wollastonlte as a flux in the production of

cement. _ _
According to the present invention there-is further

provided a flw&:for producing cement, whlch flux comprlses

wollastonlte and a mineralizer.



twl | astonite, to reduce.the firing tenperature of cenent or 5

shortening its . firing time, thus to save energy in manufacturing
cemants,and to |rrprove the productivity. According to the present
inventilag~ there is provided use of wollastonite as a flux in the
production of cenent. 30 According to the present invention
there is further provided a flux for producing cenent, which flux conprises
wol ' astonite and a mineralizer. 35 -2- Theaaol l astonite belongs to the
calciumsilicate mnerals (CaSi @), having the chenical conposition [err]-
5 [err] wherein CaOis 48.3% and [err] is 51.7% all based on

wei ght throughout t he apwhecmmsﬁnmtbelmgsasmorthe taiciumcafikicate

structure, %ng?gf [88stb] e'ngthlquf FELRY C e cal"Ic8hpbstiRichat E4]

a good corrpreSS|
5 (Sij0,) wherein cao is 48.3% and SiO, is 51.7%, all based on

weight throughout the appllcatlon. Since the wollastonlte
has a needle structure, it may improve the strength of
ceramic body, and give the latter a good compressibility.
The invention, using the successful experience of applying
10 . wollastonite in ceramics for the production of cement and
combining the components such as gYpsum' and’ fluorite of
\_ - mineralizer in the prior art, has developed novel fluxes
for cement with the follow:.ng compos:.tlons.
1. wollastonite 50-100%, tremolite 0-50%,

15 : . 2. wollastonite 50-100%, fluorite 0-15%, gypsum
. 0-35%; : - :
3. wollastonite 50-100%, fluorite 0-20%, slag
0-30%.
_ Preferably the fluxes according to the present
20 : invention comprise a mineralizer comprising tremolite,

fluorite and gypsum. __ o

The fluxes can be made by two steps: raw materials

breaking and grinding. And the products have particle
o _ sizes from 60 to 160 meshes (US standard) preferably from
25 80 to 100 meshes. "

" The flux accord:mg ‘to the invention is added during
the preparat:.on of cement raw materials and the flux
adm.xed is preferably 1-10% of the latter, and 3-5% is most
preferable. In order to find the optimal value, an

30 ~ adjustment should be given after the sampling examination

' of free Ca0 in the cements produced based on different
‘quantities of flux admixed, and the strength of the cement
involved. | |

Embodiment 1

35 _ . Based on the composition 2 of the flux for cement.
_ (1) preparation; the percentage of individual
comﬁonehts were listed in Table 1;



The invention, using the successful expgrience of applying 10 .
wol | astonite in ceramcs for the producfPi"on of cenment and conbini.ng the
conponents such as gypsumand fluorite of mneralizer in the prior art, has
devel oped novel fluxes for cement with the follow ng conpositions: -
wol | astonite 50-100% trenolite 0-50% 15 ' 2. wollastonite.
50-100% f| d@)i fdx0aisd guhBding 3399 #ll-bdacksrem matad-1Ds,ihtaorite
0-20% slag 0-30% Preferably the fluxes according to the present 20

i nventi an comtricde PYSTRMal | PErERSINY sthe pedisiet with ystiaretersgypsum
The fluxes can be nmade by two stﬁps: raw materi al s breaking and grindi ng.
And t hefpPBdudi®s i SQpmy c| Prafarred o3 oemy o FaFimes fhes ustat afBar d)
preferably from25 80 to 100 nmeshes. The flux according to the

i nvent i SASCETARI QVeRy | iRt FEempaRigen i whth( thewonventianal imethady t he

1 1 - 0, - ; . - 504 | B
Flux adm xed ey L ne aRLytﬁélg-éqC{hxt'ehf p3LiSy _t%nn%c‘o’;-fté’_:'-es 5" the

present inﬁentipngw_s_100!c-lower:apd ._ the required tine

for being kept ﬁt-a constant temperature was reduced by

30%. The pellets are fired for 20 minutes at 1380 . The
ahalysis. was then .nade .to . determine the ' chemical )
composition of the clinker formed and its possible mineral <
contents (%) . Th§ riiult;'néoiihaﬁn 1n_Tabi.ﬁé. '.

{3) propérties: manufacturing a sliag cement using the
clinker made by the above-mentioned method. The ratio
involved was - o

clinker: slag: gypsum=50:50:2
and the physical properties of tha'démeht_méde are shown
in Table 3. |

Embodiment IXI - _

The percentages of individual components in the flux
for cement based on the composition 3 ﬁera iisted in Table
4.

Under the condition that the percentagpj' of both
limestone and slag were kept unchangéd and fhe-percéutages
of fluorite,- gypsum and wollastonite were all adjusted,
the Traw matsrial pellﬁts were prsparéd. Durihg a firing,
firing time at a high tsmperature was reduéedm !ﬁom the
original 30 minutes to less than 20 minutes. The general

chemical coﬁpasifion and possible mineral contents of the

"



preferabl e. In order.to find the opiirral val ue, an 30
adj ust rent shoul d be given after the sanpling exam nation of free CaOin
the cengnts produced based on different quantities of flux adm xed, and the

Strengtihwef the cenent involved. Enbodinent 1 35 Based on
‘the conposition 2 of the flux for cenent. (1) preparation; t he
per cent age -of individual conponents were #isted in Table 1; (2) firing;

grinding the all-black raw materials into a control: system preparing the
pellets with diameters from. 15 to 30 nm preferred 25 nm firing them

in an electric oven, In conparision Wth the conventional nethod of
maki ng cenerpbtaiaed éé]lﬂheé‘dalfe rliisted dmpTabkeube i n t.he present invention was
[err] ~ | ower and t he reqU| red time for being kept at a constant

t enper at ur e wasbwrdagcethepyatmye fﬂrdngelfort snakimgflcﬁcikélo,r 28 nminutes at
err The
Lerr] _ reduction of 30% in the coal consunptxon and a reductlon

of 30% in the f1r1n8 time were achxeved. The respective
ratios for maklng cenent vere that “ |
"

Clxnker preparedf_gypsum3100-4

and in a preparation of the slag cement

- clinker: slag: gYPSUB=50:50:4.
The physical properties of the cement are listed in
Table 6. | | . |
~ The distinguished effectiveness of the embodiments- in
comparison with the prior art is shown'in Thblé 7.
- Therefore, using the . flux of the 1nventxon in the
| productxon of cement can shorten the firing time, reduce
the amout of coal consumption, improve the discharée of
Y flue gas, reduce the rinz formatlon in the oven and

1ncrease the compressnon strength of the cement by about
100 Kg/cn® or more, and the bending strength of the cement

- by about 10 Kg/cm® or more.



anal ysi s was then nmade to determne, the chem cal conposition of
the clinker fornmed and its possibl g-nineral contents (% The-results..are

shown in Table 2. (3) properties: nufactur|ng a slag cenent using the
clinker made by the above-nmentioned nethod. The ratio involved -

clinker: slag: gypsus=50:50: 2 and the physical properties of the cenent
made are shown in Table 3. Enbodinent Il The percentages of i ndividual

conponents in the flux for cenent based on the conposition 3 were |isted
in Table 4. Under the <condition that the percentage of both

| i mestone and sl ag were kept unchanged and the percentages of fluorite,
gypsum and wol | astonite were all adjusted, the raw naterial pellets were
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4 obt ai ned clinker are listed In Table.SQ, Luring the above firing for
making clinker, a reduction of 30% in the coal consunption and a
reductian of 30%| n the firing time were achieved. The respective ratios

Tor makig cepe t e {that Clinker prepared: gypsum=100:4 and in a
preparation o e{v\%a% cenment clinker; slag: gypsun¥50:50: 4. The physi cal
properties of {the iceledt are listed in_Iahle R__The distinguished
ef fectiveness| of. tjhegernbodi ment s in conped so% i td-4he prior art is shown
in Table 7. Theg®f oreg lusing (the flux ‘§1 ijnvgntion in the
production of n shorten the fi rli | uce the anout of coal
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[)e,rr]‘W CLAIMS 5 1. . . Use of wollastoBte as a flux in the producti on
of cenent. 2., . Use according to Claiml1l, wherein the particle size 10
af the flkux is from60 to 160 U. S. st Use according

to C ai fix*wherein the particle size f heofllux 16 from 80 to 100 U. S
standard nmeshes. 15 4. 2838 di By {o%hny one of daims 1 to
3, wherein the wol |l astonite is broken @&d_then ground to produce the fl ux.
5. A flux for producing cenent, VYE ch flux cofmprisks 20
wol | astonite and a mineralizer. 6. ) A«s_gltxgga'fcﬁd ng to Cdaim 5,
wherein the !_g : 3
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. ¢
m neralizer conprises trenolite, fluorite and gypsum:or fluorite and slag..

25 7. A flux according to (aim6, conprising not nore than 50%
trenolite and no | ess than 50% wol | astonite by weight. 30 8.~ A
flux according to Claim6, conprisir§ ot nore -than 15%fluorite; fdr nore:
t han 35% gypsum and no | ess than 50% wol | astonite by weight. 9. . A flux
according to Claim®6, conprising not nore 35 ‘than 20% fluorite, not
nore than 30% sl ag and no | ess than 50% wol | astoni te. 10. A flux
according to any one of Clains 5to0 9, 5 wherein the particle size

of the flux is from60 to 160 U. S. standard neshes. 11. A flux

according to Claim 10, wherein the particle size of the flux is from80 to -
100 U. S. standard neshes.
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10 12. A met-hod of manufacturing a flux in accordance with any
one of Claims 5.to 11, the nethod conprising breaking the raw materials and
grinding-the broken raw materials. 13. A met hod of manufactur-ng—a
cenent c¥wnker, which 15 nmet hod conprises preparin
materials for the clinker, the raw materials conpri sm“ Nﬂﬂ@mﬂor

|

flux in accordance with any one of dains 5@ .11, gr

materials and firing the ground mxture. 20 _ A et hod
according to Caim13, wherein the flux is present |n the raw materials in
the range of from1 to 10% by wei ght. 15. A nmet hod according to daim
14, wherein thecthgMs s 25 present in the raw naterials in the
range_of -from 3 to 5% by wei ght. 16. “A cenent clinker conprising

wol | %tonlte or the flux according to any one of Clains 5 to 11. 30 17.

A process for preduci ngUsenef woldgstoniie tde asttehmfiﬂnltatdlmodhctken of
accordrng to C‘éegléi wth slag and gypsum

2. Use according to Claim 1, wherein the particle size
10 of the flux is from 60 to 160 U.S. standard meshes.
3. Use acoording-to_01aim 2 wherein the'particle size
U of the flux is from 80 to 100 U.S. standard meshes.
15 4. Use accordlng to any one of Claims 1 to 3, wherein
~ the wollastonite 1s broken and then ground to produce the
flux. '
5. A flux for produoing cenent; which”flux comprises
20 - wollastonite and a mineralizer. '
6. A flux according to Claim 5, wherein the

mineralizer comprises tremolite, fluorite and'gypsum, or
_ fluorite and slag.
’5 . L

./ . o L :
7. A flux according to Claim 6, oomprlslng not more
than 50% tremolite and no less than 50% wollastonite by
weight. '

30 8. A flux according to Claim'é, compriéing'not more
‘than 15% fluorite, nor more than 35% gypsum and no less
than 50% wollastonite by weight.

9. A flux according to c1aim 6, comprising not more

35 than 20% fluorite, not more than 30% slag and no less than
' ' 50% wollastonlte.



<

35 18. A cenment conprising wollastonite or the flux
according to any one of Clains 5 to 11. -12- 19. Use of. wollastonite
as a flux, substantially as 5 her ei nbef ore descri bed. 20. A
flux for producing cenment substantially as hereinbefore descri beel/ with

reference to the foregoing enbodi nents. 10 21. r__ic_cie_n_t__ch_nk.en
substantially as hereinbefore described w.th reference to the foregm ng
embodi nents. 22. A cenent substanti alTl as he “‘“ﬁﬁ‘lﬂmumﬁﬂ bed 15
with reference to the foregoing enbodi nents. n

manuf acturing a flux for produci ng cenent substantf‘al‘iy as "her ei nbef or e

described with reference to the foregoi ng enbodi ments. 20
10. ‘A flux according to any one of c1a1ms 5 to 9,

5 wherein the particle size of the flux is from 60 to 160
U.S. standard meshes.
11. A flux according to Claim 10, where:.n the particle
size of the flux is from 80 to 100 U.S. standard meshes.

10 12. A method of manufacturing a flux in accordance with
any one of Claims 5 to 11, the method comprising breaking
the raw materials and grinding the l;:__rokeh raw materials. u
13. A methed of manufacturlng a cement clinker, which
15 'method comprlses prepar:.ng the raw materials for the
' cl:.nker, the raw materials comprising wollaston:.te or a
flux in accordance with any one of Claims 5 to 11, grinding
the raw materials and firing the ground mixture.

20 14. A method accordihg to Claim 13, Wﬁerein the flux is
present in the raw materlals in the range of from 1 to 10%
by weight. _

-15., A method according to Claim '14_,' wherein the flux is
25 present in the raw materials in the range of from 3 to 5% N
by weight.

16. A cement clinker comprising wollastonite or the
flux according to any one of Claims 5 to 11.

17. A process for ptodueing ceﬁent ' co;hpfisirig- the step
of blending clinker according to é],aim 16 with slag and
gypsum.

35 - 18. A cCement comprising wollastonite or the flux
according to any one of Claims 5.to 11.



24.

A method of nmanufacturing a cenent clinker substantially as

her ei nbefore . described with reference to the forgoing enbodi nents. 25

25.

10

15

20

\_25

A nmet hod of manufacturing a cenent substantially as herei nbefore
describesewi th reference to the foregoing enbodi ments.

o NNV RR R

":1_.9. Use of wollastonite as a flux, substantially as
hereinbefore described.

20. A flux for producing cement substantially as
hereinbefore described, with reference to the foregoing
embodiments. '

21. A cement clinker substantially as hereinbefore
described with reference to the foregoing embodiments.

22. A cement substantially as hereinbefore described
with reference to the foregoing embodiments. '

23. A method of manufacturihg a flux for producing
cement substantially as hereinbefore described with
reference to the foregoing embodiments.

24. A method of manufacturing a cement clinker
substantially as hereinbefore described with reference to
the forgoing embodiments. '

25. A method of manufacturing a cement substantially as
hereinbefore described with reference to the foregoing
embodiments.




