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Explanatory notes ‘

References to tons (t) are to metric tons. i
References to dollars ($) are to United States dollars.

Besides the common abbreviations, symbols and terms, the following

abbreviations have been used in this report:

gISAN Tirkiye gimento Sanayii T.A.S3. (Turkish Cement Industries
Company - TCIC)

CRDC Cement Research and Development Centre

t/a tons per annum

t/d tons per day

Mention of firm names and commercial products does not imply the

endorsement of the United Nations Industrial Development Organization (UNIDO).




A33TRACT

At the request o1 the Jovernmert of Turkey %o the United Nations Deve.opment
Programme NDP), an axpert in zement production was sent sn a 3iz-month
mission %0 advise tne Turkisn cement 1ndqustry on the lates* tecnnology, .n
particular, on trends in energy-saving aequipment. Th:s mission was a follow=-up
on a previous one which took place from November 1976 to March 1977 and was
part of the overall project "Cement Development and Research Centre" (DP/TUR/72/%
that the United Nations Industrial Development Organization UNIDO) is carrying
out as executing agency for UNDP. The mission began on 23 September 1975 arA
ended in March 1979,

The present high price ‘or fuel 01l in Turkey constitutes a serious
problem for the cement industry. The expert therefore recommends as Jne of
the most important measures to be adopted to use coal or lignite 1instead of
011 as the ma:n fuel for the production of cement. The planned construction
of seven new cement plants should be postponed or rather limited %o sne sr +wo
plants for the time being and existing plants modermized instead. Mr+ther
recommendations to save energy include the following: precalcining systems

should te introduced into new, large plants and axisting Lepol xilns should te

equipped With simpler precalciners: all existing plants should receive prehcmoger -

zation equipment; the qUArTy1ng system should be improved, the crusher placed
at the quarry and the ‘material transported to the plant site by conveyor belts.
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INTRCDUCTION

At the request of the Governmment of Turkey to the Jnited Yations Development
Programme JNDP), an expert in cement production was sent on a six-month miss:ion,
begianing on 22 3eptember 1972 and anding in March 1279, He was assigned %o ‘he
Cement Research and Development Centre (CRDC) of the Turkish Cement Manufacturers'
Association (TCMA) at Ankara, This mission was part of the overall pro ject
"Cement Development and Research Centre" (DP/TUR/72/034) that the United Nations
Industrial Development Organization (UNIDO) is carrying sut as executing agency
for UNDP. During the mission the expert has been on detail from Ankara to
Ethiopia, Jordan, Kuwait and the Syrian Arab Republic for about two and a half

months.

4

The aim of the mission was mainly to follow=-up 2n the previous mission—
( Yovember 1976 to March 1977) concerning the application of low-energy squipment
for the seven newly vlanned cement plants. For convenience the sxpert's previous

recommendations are given in annex II.

Due to the severe econom:c situation in Turkey the Turkish Cement Industries
Company . TCIC), in Turkish Tirkiye Gimento Sanayii T.A.3. (QISAN), which repre-
sents the public sector, is facing many problems in their 15 cement plants.
Turkey has a total of 35 cement plants and the 15 govermment-owned plants are
mostly loccated in areas where cement demand is low and which are less attractive
f5r the private sector. However, QISAN plans to put up seven new cement dlants,
sach with a capacity of 3553,30C %/3 1n order to meet the orojected demand.

2 '97% %he total cement production in Turkey was close *o ‘2 million.

As the cost of new cement plants is skyrocking, JIZAN will procadly have
ltsrmative solutions in order %o increase their cement d>roduction.
™13 report contains some Jertinent Jrovosals. ZJowever, in any case large sums
w121 2av2 30 %e iavested in order <o save 2nergy. CRIC sould tlay an iaporvant

role in this effort and therefore *the Centre should %e put into operaticn as




I. SUMMARY CF FLIITINGE AND RECCMMENTATIONS

In April 979 %he cement price rose from LT 200 to LT 1,12% per ton, ex-
factory, 4% “hat “ime the axchange rate I>r the Jnited States lollar was
LT 23.3C for §U3 '. On 12 June 7377 %he lira nas Oeen devaluated 9y 43% the
exchange rate deing now LT 47.10 for 3US 1. This means that the Trice >f cCement

will be close to LT 2,000/t. The average daily wage in Turkey is about LT 200,

dith an internmational fuel-oil price on the spot market of more than $US 30/
sarrel (159 litres) which equals to apout $S 200/t it is now a must for Turkey
to switch over from fuel 0il to coal or lignite for the production of cement.
This is a serious problem which could lead to the conclusion that Turkey should

not produce cement at all but import 1% from nearby oil produc:ng countries.

However, there is no reason to ce 8o pessimistic and thus *he following

recommendations are given, which snould help to improve the situation:

1., Search for cheap transportation, e.g. a powerful railway neiwork.
2. TJtilize coal or lignite as fuel for cement production.

3., Produce lignite dust and charred ligmite at the lignite deposii. Charred
lignite gives 3 hizh flame temperature .n ‘he burning zone of the Xiln and

lignite dust can ve used in the precalciners.

4. Develop mixed cement types as recommended by Mr., Bel, cement E:onsultant.:EL

- D

3. 3Iquip new, large plants Wita a Ddrecalc.ning system Tor she atilization OF
liamite dust.

N 4.

5. Inwroduce s:mpl2 precalcining systems Sor sxistiag lepcl Kilnms which will

spiag accut % increase in produciion.
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‘2. Zlace tne crusher at *ne quarry and use 3 long-distance ricver-cel* convavor

5r +nhe %ransportation >f *he limestone marl from the quarry %> %he tlant site.

‘1. Introduce bulk *ransportation of cement and %each people %0 tuy oulk cemen*

AV

in small quant:ties, The cement could be dispensed into empty oil drums 220

l-tres ) or heavy ovags which can %e recycled.

2. Develop local manufacture of modern low-energy equipment e.g. vertical

roller mills, diaphragms for cement mills etc.

13. Involve CRDC in applied research and create a good relationship between

the cement plants and CRIC.

14, The Concrete Sec*ion at CRDC should be put into operation as soon as

possiole., Considerable savings .n snergy can de dorne in the duilding industries.

1. Purchase a no-breax generating plant for CRDC without further ielay.

7
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II. ENERGY CONSERVATICN AND/OR SAVING ON FOREI
CURRENCY EXPENDITURES

Zuarrvzng

Great attent:on should be paid to the quarry system used i1n each cement
plant. Most problems sxisting in a cement plant can be related to a poor
quArrying system. |

A major innovation in quarry equipment was the development of the hydraulic
crawler drill for blast-hole drilling. Compared with the conventional pneumatic
crawler dirill the new equipment has many advantages as can be seen from the

following table.

Comparison between pneumatic and hydraulic crawler dril:

Unit Pneumatic Hydraulic

3it diameter mm 33,8 33.3

2
.

Jrilling time for 13,3 =
L 3C £t) min 35

Penetration mm/min 520 210
Fuel consumption © litre/h

Spacific consumrtion litre/m 1,12 3.51 1 240%

Jource: Jdtlas Jopco and Montavcaert.

The total investment cost Sor srawler irill ard JomIressor s muInl--
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Srughing, *..asportation and drehomogenizing

It i3 oovious that “he crusher will have %o ve located as close as
possivle to the quarry face. The crusher could oe of the conventional
stationary type or a mobile or semi-mooile crusher. The investment costs are
lower for the latter, mainly due to the high cost of civil work for the
conventional stationary crusher. Semi-mobile crushers are therefore vdecoming

vary popular.

The crushed raw materials should be transported by means of rubber-ovelt
conveyors; +iransportation by truck should be limited as much as possible Jue
t0 the higher fuel consumption and the high cost of spare parts which will

nave %o be imported.

Prehomogenizing is a real must and should take place either at the
guarry or, merse conveniently, at the plant site., Reference is made %o 3
previous report on the sudject oy Mr. Le 3el " DP/ID/3ER.A.139 ). It should
ve mentioned nere that circular prehomogenizing plants are becoming more and
more popular because of the low investment cost and the possibility of

continuous reclaiming.

fgw _meal preparation

If the raw mill would receive prehomogenized raw materials with 2

o

L . . N e, . .
maximum rariation in 4he Jall. contant 37 -'1L and a moisture conitent no

3

axceeding %, ary plant managser woull oe Tery naprv. nfrrtunately, Shese
mordiciang rarelv axist ix Turikish cement plants and therefors 2 consiieralls

\
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domogeniz:ng

The final target 7or nomogenizing > the raw meal tsefors the <iln :is *0
sbtain a variation »7 the calcium carbonate content not exceeding -J.2%.

Below eight homogenizing factors, Fo to F,, are given:

uarry (with selective quarrying) a1 to 1.5
a1 to 1.5
Crushing 1.5
Blending beds = 4 to 10
Intermediate storage Foal to 1.5

a1 to 2

Intermediate storage

.
-—
ot
(o]

Raw grinding F
Continuous homogenization F6 = 3 to 5

Batchwise homogenization F, =5 to 30

In most Turkish cement plants the well-xnown out now sld-fashionied
batchwise homogenization is applied and witn this system, if if is in
axcellent condition, 1t should be possible %o sotain a homogsenization factor
5f more than 1 to 1310, which is satisfactory. However, this is pure wishiful

~

thinking a8 such perfict conditicns do not exist in reality.

The specific power consumption for tatchwise homogenization is about
1,23 «yh/t as compared %o the latest multi-stream silo which consumes 2tout
3.4 kWh.t. Also investment costs for <he latser 1s onsideradly lower tnan
3r batche-nomogenization silcs., I[n other words, ‘e frend 13 %o 1o She maor
qomogenizing (0T terdre %the raw mill and apply low=cost and low-energ;” silCs
cefsre %he xiln,

The raw meal will navas SO e Sransporvad mechanilallet and no% Irewumasicall--
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Precaicining

Due %o the very a:gh cost or ruel 511 and the presense >r auge ieposi*s
5>f coal and lignite in Turkey, precalciners for the cement kilns would boe
very interesting for gISAN. Theoretically, no energy is saved by using
oracalciners; the consumption of fuel is even slightly highur, aexcept for
kiln sizes exceeding 4,200 t/day. In practice, however, there are savings
due to a higher run-factor of the kiln and because low-calcrific
fuel such as lignite can be used for the flameless pyroprocess in the

precalciner.

The following graph can e used to determine which size of precalciner
i3 the most appropriate for a given kiln size. As can de seen, the most
suitable kiln 3ize for the use of a precalciner is in the range of 4,200-5,00C
<, d. Nevertheless, it might be advantageous for gISAN to install precalciners
in smaller-scale plants in order %o be able to utilize lignite as fuel; <+he

lignite would have %Yo be very cheap in that case.

To aquip existing kilns with precalciners is somewhat problematic and
relatively expensive. In each case a detailed feasidility study would have %o
be carriaed cut. To install the precalciner is simple and inexpensive, but to
adapt zhe rast o7 +the plant may 70t %e aconomically feasible.

Ll d

Janruracturers o7 precalcining systems are given in annex III. The exper+
would like %o stress shat 1% 1s axtremely important for Turkev <o Iradually

B

raplace M2l S11 0y 20al and, :r lignite as “he main Tiel used in ~he cement
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Cetermination of suizacle size >f precalciner for a Ii7en Xiln size

J4TSnoZ0meustion air shrough the <iln or separatel <0 the pracalciner
-
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ot ] ~
el ~ 1]
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In spive of “he introduciion >f precalciners it will never ve possible *o
13e only low=calorific fuael Zor cement production. 3ome research work should
therefore be urgently undertaken on how %o iavelop a high flame ‘emperature
w1th the lowest possibdle calorific value. OJne solution would prooadly se %o

char the lignitae.

Annex IV shows a flow diagram of a lignite-dust pyroprocessing insta.la-

tion produced in the Federal Republic of Jermany.

Since both, the raw materials and the local coal or lignite have a high

moisture z~ntent, the coal/lignite will probably have to be dried at the deposis.

cement grinding and additives

An interesting innovation in the field of clinker grinding is the new
COMBIDAN mill developed by a Danish manufacturer. It is claimed that the new
type of mill can save about 19% of energy (5.1 kWh/+) in open-circuit grinding
of Portland cement. This is a remarkable :mprovement which srould be of great
interest to gISAN Jecause 2 large number of existing cement mills could be
converted to the new COMBIDAN type.

The use of additives could play an important role in the affort o save

anergy iz +he Turkish zemen< industry and shoulld definitely te considered.

’
Ky

ot

ion

See also DP'ID/SER.A/139.) This way 3 conaideratle increase of the draduc

zapaci%y could te acaieved ¢y means Jf noderate investmenzs; the ilove-=menzicinea

4

3l=arnasives snhouli *herefore e considered ber>re tig tapical investments in

iy

aew taement 2lan<ts are ce ace.
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L. ECCMMENDATIZYNZ RELATING T2 THT CEMEIT
SZARCE AlD DEVELCPMENTT TENTRE | ZRTC

i)

_ . s 2 A Cq s
The CRIC project nhas now reached the stage where 5,320 n° 57 building

surface are reads I>r tne installation of ‘the =2qu:pment.

The CRDC consiazts of four main sections:

Process Control Equipment 3ection
Raw Materials Investigation 3ection
Cement Laboratory 3ection

Concrete Section

Part 4 of the equipment for the Raw Materials Invest._gation Section 1s :in

operation and cement tests and raw material investigations for the new cement

plant located close to the CRDC are being carried out. Part 3 (the rest) of

the equipment is ready for shipment from the Federal Republic of Germany.

However, a severe problem will have to be sSolved a8 soon as possidle:
in order o protect fthe 2lectronic equipment, an emergency no-oreak Ienerating
plant w#ill have to e installed. The shipment of part 3 will most protabdly

oe 3uoject %o the prior installation of such a plant.

The CRDC can provide the Turkish cement industry with valuable services

by:

3. Patting the Raw Materials Investigatiorn 3ectisn :ntd ©ull sverat:isc
2S5 30071 a8 ossiole;

5 Tocusing dn uUarry osroovlems e. &, 1.ling 2quioment, blast-nola
irillirg Patterns, 2xviosives, all find of addi%ives sts,:
2. Introducing fomogenizing systams Ior raw matarials telire =iha raw

1Y P

Il ILriag 3v3tens:

imite and e

2 Res2arcning on irviag and milliag oo
‘ S >

> s B c o .,
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: Maging inv7estizations v raw matarials Jor mixed cemen=<:
- -~ - I - P
£ Ivesding iT Tae ttening T <na loncreta lactisn: consziiarasla
qrergy oIz could ne acniavtad 1o the tailiinz zecs:in
d - - - Ce A ~ = - B -~ me s - - - - M ]
Ireas g ani manotalila g #2051 relasiong wWito Tas Samant SL2Ta,.







PosT TITLE
DURATION
DATE REQUIRED
XUTY 3TATICON

DUTIES

are T TP MY N

PR S R L

* LT LY
JY; Oupe JalE

PRI AR A-Tatiat o

Por RS ) QU

TAEmADNT M. e
1

-k — IV, RN

nex -
JCB JESCRIFTICN

w

Exper*t in cement %echxology

3ix months Wwith possibility of extension
1 January 1978

Ankara

The aexpert, in close co-operation with his counterpart
and with the pro ject co-ordinator, will participate in
seminars and provide technical consultancy to solve
proolems 1in cement tachnology from the quarry to the
packing plant.

In addition ne will make brief reports for documentation
of the seminars,

Specifically, the following topics will be stressed in
order to decrease energy consumption:

Juarrying and quarry aquipment

Mobile crusher ‘stationary crusher
Transport of raw materials
Prshomogenization of raw materials, On-line analysis
Low=-energy mills

Kiln systems. Preheaters and precalcCiners
Firing systems using low=calorific fuel
Clinker storage systems

Clirzker Zrinding s7stams

Finisred cement *ransport and storaxe
3agged and ctulg cement

Industrial ang-neer Witz axtensive axrerience in Cemens
TacnnoLoTy”
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ievelopment :I %“he cament adustry .s ‘l.lustrated v

the rapid joupnling > 20ta production and consumption
from aoout 2 million tons in 9o, 4 million wAs

reached 1n '9%0 and 2 m:illion in '972. Tne rapii

growth oI the cament :rndustry in +the past and projected
growth in *he fature comoined wish %the iniroducticn

of large and sophisticated plants with modern process
control equipment has 10t enavlad *ne cement industry

to train sufficient personnel to maintain and use the
principles >f modern prcducticn zontrol in the factorias.

Process and plants are designed aoroad and the
factories are erectad and commissioned under the
supervision of foreign experts.

When local personnel continua operation after the
Juaranteed performance nhas o2en reached and plants
taken over, a ieteriorating cerformance has veen
axperianced.

The result has been large and incidental variations
in production, increasing voth fuel consumption and
Wear on aquipment.

Consequently, it has deen decided to request "NIDO
assistance to improve the situation.
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RECOMMENDATI NS MADE IN SREVICUS REFORTS
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The clinker production of axisting p.ants could

be increased by replacing the present raw mills by vertical roller mills of

the appropriate capacity.

mills.

The former raw m:lls could %e converted into cement

Thus, capaci*y could be improved and flexidility increased at low cost.

2. As a means of transport, the rubbter-ovelt conveyor should %e prefarrad

wherever possibdle in spite of the high i1nitial investment costs.

X, Prebtland:ng plant should o%e appiiad at existing cemen®t plants %o i1ncrease

oroduction capacity and improve clinker quality.

new cement plants.

It should »e

included in all

4. To util:ze Turkey's huge deposits of lignite, the use >{ separate pre-

calciners where lignite can easily oce used as ‘uel should be considerad,

Se A 3study should ve carried Sut on 20W %o 3tore large amounts of

at lowes® pDossidle costs,

-~

clinker

5. Delivery of cement in paper bags should be reduced in favour of bulk

transport 3ince the cost of paper ocags 1s considerable.

7, Tor the 11 zement oiants that have been planned obut not yet contracted for,

~he 3upp.ii2r 31011 ce free
_~devenden® consult:in
and to 321a2cT Yne aquipment

manuactured Locally.
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annex 117

MANUFACTURERS OF PRECALCINING 3Y3TEMS

Jorresen's Pty. Ltd.
Consulting Engineers

Sui“e 108 Edgecliff Centre
Edgecliff NSW 2027

Phone: {(022) 32 2476

SEMARK

T.lL. 3midth and Co. A/S
77 Tigerslev Alle
DK-2500 Valby, Copenhagen

Phone: +45 1 30 11 46
Cable: folasmidth copenhagen
Telex: 270 40 flsco dk

UBLIC JF 3

KHD Industrisanlagen iG
Humbo ldt Wedag

P.O. Box 91 04 04
D=5000 Cologne 351

Fhone: (02 21) 2 23-1
Cavle: numooldtwedag x81n
Telax: 3> 373 221
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PBP (pellet-oed-precalciner’
Applicable for semi-wet/dry
process only

Maximum capacity 1,500 .4

Precalcining system with
separate precalciner

Precalcining system for low=-
alkali cement

Integral -calcining system

Pyroclon R (regular)
Separate combustion air

Pyroclon S ( special)

Combustion air through the kiln

Prepol AS
Combustion air separazz.

Prapol AT

comoustion air through <he <iln,

T5T-237
eed™ L

Juspension Dreneatar witn flash

Jurmace
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deavrr Industrias L:td.

=1 Hamamatsy-cho 2=chome
'dorld Trade Tenter 3lig. )
Mirato-xu1, Tax;m

Jadle: <Kawasakgineavy toK70
Telex: J22672

Mitsubishi Mining and Cement Co., Ltd.

5-1, Marunouchi 1-chome,
Chiyoda=-xu
Tokyo

Phone: (03 211-7411
Cable: bishiminecement tokyo

onoda Cement Co., Ltd.
No. 1-7, Toyosu '=chome, Xoto-ku
Tokyo

Cable: onoseme tokyo
Telex: J252-3945

Kobe Steel

Tekico bldg. '-chome
Marinoucni, Chiroda=xu
Tokyo

Phone: (03) 213-7111
Telex: 222-3601 kobstl j

RSF-37smem
.rerarsrced suspension preneatar

Developed together wiih
Jnoda Zement o,

L3'T and Y27
_Aawasaki spouted sed and vortax
chamber-system and new X357,

MFPC-gystem
(Mitsubishi fluidized calciner
system)

RSP-system developed together
Wwith Kawasaici

DD=furnace
{Dual combustion and
denitration Surnace’
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FLOW DIAGRAM OF A LIGNITE-DUST PYROPROCES3ING
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12.
13.

14,

Compressed air
Lignite dust
Dedusting of silo
Silo

Valve

Rotary sluice
Measuring device
Rotary sluice
Fan

Injector

Burner

Rotary xiln

Additive fuel, gas
or fuel oil

Cement clinker or
lirxe
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3.

20' x 3' x 3' railway container for oulk cement or lignite just
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Vclume 17.3 m3

Total Weight 20,300 kgs

Tara 2,650 kgs

Load capacity 17,650 -kgs -
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