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BASIC CONDITIONS OF CHINA'S CR“ENT INDUSTRY

Chine has quite a long history in developing ite cement indusiry, As
early as in 1889 its first vertical shaft kdln was built in Tangshan by
Qixin Cement Plant. In 1906 Qixin Cement Co. was set up which installed
the first rotary kiln with a capacity of 40,000 tpy. Just after the foun-
ding of the People's Republic of China in 1949, the annual cement output
of the country was only 660,000 tomes. The arnual output went up to
6.18 million tonnes in 1956 ( Auring the First Five Year Plan period ).
In 1979, 30 years after the founding of ﬁeu China, cement industry was
greatly developed as the totai output reached 73.8 million tonnes among
wvhich 24.72 million tonnes were produced by big and medivm-sized cement

plants ana 4Y.11 million tonnes by mini cement plants.

Since China is a developing country with a vast territory, a great amoynt
of cement is badly needed in the vast rural ereas, medium and small towns,
local industry and especially in the construction of water conservancy
works. In view of this situation, mini cement plants have been put up

all over the country in line with local conditions so as to satisfy the

above said demands.

In 1958 there were only 5 mini cement plants with a total output »f 270,C00
tonnes. In 1965 the number of mini cement plants reached 234 with an output

of 5.23 million tonnes altogether. In 1979 the {igure increased to 3,400

and the production went up to 49.11 millicn tonnes of cement.




The construction of there mini cement plants has satisfied the leccal need
of cement and played a great role in the construction of water conservancy
works and in the develorment of local industry. The advantages of such
construction are less investment and short construction period whereas

the disadvantages are that some plants produce clinker with unstable
quality due to probleus in mineral resources ard techknology, and scme
plants involve quite high producticn cost. The mine locatism, production

technology, management and administration must get imprcved in the future

so that consolidation and development of mini cement plants can be achieved.

The big and medium-sized cement plants with rotary kilns are the backbone
of China's cement industry. The main construction projects, the urban,
transpoartation and port construction of the state chiefly depend on the
cement produced by these blg and medium-sized cement plants. That is why

we wish to lay emphysis on discussing and solving problems in this respect.

In 1979 there were in China 49 big and medium-3ized cement plants with

135 rotary kilns having a yearly output of 24.72 million tonnes.,

Tre Annual Output by Big and Medium-sized Cement Plants

Year 1975 1976 1977 1978 1979
Output (in million tonnes) 19.06 17.58 19.09 22.71 24.72

In 1979 avérage strength grade of clinker was o, 600 and of coment IO.

500 (according to China National Standard for dry mortar).




Regarding cement varieties, the prcportion of different cement manufactivred
is as follows:

Crdinary Portland cement ....c.cevevecnccecnacacencseases 49.93%

Slag CEment .eicccvrececascosacacocnctacccranncacnanns eeo 41.40%
Pozzolanic cement ....cvciviienecieccnaccectacennsananss 1.55%
Rapid-hardening cement ....c.cceviceevacasscncccvacsances 3499

0il well cement ....ovececcsccccccns P B

Dam cement ceeccececevececccsasaccsssorosscsacsansacsaces 0.83%

White cement .eieceeeccecsccccscccscocsaccnsaararssaccass 0.17%

Othm- C@ents OO.C.-J'O..D.‘.....CQ0.0-.oo...oacc;ocl-lc. O‘?l%

As far as production process is concerned, the most popular process in
China at present is wet process, next is semi-dry process and then dry

process. Their proportion and unit heat consumption of clinker is cited

below:

Production process Proportion (2) Heat Consumplicn of clinker
(xCal/kg. clinker)

Wet process 62,56 1503.5

Semi-dry process 20.80 1205.8

Cry process 16.64 1506.7

At “he mament all types of glant dry prccess rotary kilns with cyclone
preheaters or precalciner burner have been developed on cammercial scale
in the world so as to save energy. The heat consumption can thus be reduced
to 750 kCal/kg. clinker. Nevertheless such kilns have not yet been greatly
developed ard popularized in China. Cnly same dry process rotary kilns
have been modified with cyclone preheaters in some existing plants and

two kilns with shaft-type preheaters constructed. Though the heat con-
sumption of clinker has been reduced to some extent (1,100-1,20C kCal/s.

clinker), it still falls fer behind the world advanced level. In a word
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such type of kilr is at a stage of developing and popularizing in China,

The fuel for China's cement industry is meinly coal. Only a few cement
plants use oil or natural gas as fuel. The proportion of different types

of fuel used in cement industry is shown below:

Type cf fuel Percentage (%)

€08l siacerncrssnecnncnssaccstoncsosanssasss 08,28

L0 N sesssccianss ceseaecees 11,09

Natural €8S ....cevcoveveccsccnccccasacsacss 0,63

As to the raw materials for cement production in China, limestone is the
most important calcinaceous materiel. Only a few plants\ﬁgé‘;;;gzg or marl.
Limestone in Chira is quite abundant and widely dispersed. At the mcment
there are more than 500 deposits with an estiriated reserve of about 20
billion tonnes, The limestone for most cement plants now contains more than
504 Ca0, and less thun 50% for a2 few cement plants which comprise about 10%
of the total. In recent years, because of the construction of many new
cement plants, the high quality limestone deposits adjacent to big cities,
industrial areas or ccnmunication lines have been expioited one zfter another.
The abandoned limestone depcsits can in no way be utilized either beca;se
of high content of Mg0 ( 3-4% ) or flint nodule; or because of low content
of CaO (Cao less than 48%) or high content of alkali (Naj0 + K,0 more than
0.6%), or high content of chlorine (¢l more than 0.015%). Especlally now-
adays, the develotment of ldlns with cyclone preheaters requires a strict
control of K,0, laj0, 303= and ¢1” content in cement raw materials, The
explored limestone deposits 1n the vicinity of communication lines ususilly
can not meet the requirements for setting up plants as far as the cuality
1g concerned. So how to carry out utilization of low grade raw materials
and the research of adaptability of =~yclone preheaters to raw materials

cemains . a problem to be solved al present,




Relating to tha silicicus msterials, quite many of which can be utilized
as cement raw materials such as loess, clay, shale, merl, silt stcne and
fluviatile mud ete.. Loess is abundant in northern part of China. The loess
has a silica modulus of 3.5-4 in general, alumina modulus 2.3-2.8, CeC
content is generally within the range cf 5-10%, alkali content ( NayC,
K50 )} 3.5-4.5%. The clay in north-eastern and southern part of Chira has
a silica modulvs l.4-3.3, alumina modulus 2,5, and low content of alkali.
In recent yeers, when building a new cement plant, shale, siit stone etc.
are considered in the first place to replace clay in order not to occupy
cultivated lands and good results have been achieved. But scmetimes shzle
has a low S¥ which needs silicious material for correction., Silt stone is

widely used for this purpose, and same rlants use fluviatile mud instead,

trith regard to tue utilization of industrial wastes, avout 300 million
tonnes of weste slags are discharged b: the industrial sectcr every year,
in which 27 mfillion tonnes are fly ash, 70 million tonnes colliery waste,
18 million tannes blast furnace slag, 6 million tonnes steel slag, 50 mil-
lion tonnes slags from municipal industry and households, and about 1CO
million tonnes of other waste slags such as tailings, aluminium slag, cel-
cium carbide sludge and so on.

At present the utilization ratio of these industrial waste slags is not
high in our country. In 1977, the utilization ratio cf fly .as:h .\:r;s 9% which
amounted to about 2.36 million tonnes, out of which about 1 million tonnes
used for cement industry; the utilization ratio of colliery waste was 12%
which amourted to about 8,5 million tonnes out of which 1 million tonres or
so for cement industry while the ratio of blast furnace slags was 7C% mainly

.

for cement industry.

After the success by experiment in 1959 1n using the slags as raw matorials

which wers discharged by Shandong Aluminium Works after making alumina by




sintering process, we built a cement plant with 500,000 tonnes capacity per
year. The production of per tonne alumina will cause the discharge of about
1.5-1.8 tornes of slags. If these slags are not croperly utilized, it will

occupy a great amount of land to pile them up, and as the discharged water

contains NaOH and Na,C03, it will contaminate the environment and the cul-

tivated lands. But aluminium slag contains as rmuch as 42-509 calcium oxide

( Ca0 ) of which the main mineral is BCZS which is a very good raw material
for cement manufacture, and the main problem of which is high content of

alkali, Its chemical composition is cited bellow:

Loss on 510, Alj03 Ca0  Fep03 Mg0 Ti0 R0 Ku0

igrnition
Shandong
Alumina 7.0-12.2 16.1- 5.3- 42.5- 8.3- 2.0- 2.0~ 2.4-
Slag 22.4 7.2 50.6 12,5 3.9 2.9 2.7
Zhenzhou
Alumina 4,2-7.8 19.9- 5.5~ 46.0- 4.0~ 0.4- 6.3- 3.2- 0.5-
Slag 2 7.7 50.1 5.0 C.9 7.5 3.9 Q.6

The aluminium slag has a water content of 45% after its concentration and
of 39-43% after slurry preparation. In cement production, wet process is
employed and rotary kiln with evaporator at the kiln inlet 1s selected

which has a heat conswmption of 1,290-1,370 kCal/kg. clinker.

Besides, we also succeeded in utilizing the E}lciuq~farbide sludge as cement
raw material which was hydrated by a vinylon plant of Jiling Chemicel Co.
The main chemical composition of calcium carbide sludge is calcium hydroxide
Ca(OH), in which particles are fine and evenly distributed and which has

a water ~ontent of 53% after concentration. The water content of the slurry
after its preparation with such sludge reaches as high as 53%. Wet process
is adopted in the manufacture of cement with a heat consumption of 1,900
kCal/kg. clinker., Thus it can be seen that the problem we face in manufactu-

ring cement with aluminium slag and calcium carbide sludge as raw materials

are high water content of slurry and high heat comsumption of clinker. And




because of these problems, a large quantity of aluminium slag and caleium
carbide sludge is not yet utilized. In short, a lot of problems still exist

in the utilization of industrial waste slags as caupared with the advanced

world level. In cemert industry, not only the utilized quantity of these

industrial waste slags, but also many technical problems involved must be
tackled and solved urgently.
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