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The pre-investment studies shall comprise the situdy of
resources, material input, location, project cnzncering
technologics and equipment and civil and buildinz work,
financial analyses and market stulics,

GEOLOGICAL_INVESTIGATION

e e e M A A Tl

In Syria there are many deposits of limestone of dif-
ferent putrity, of dolomite, of, bentonitic limestone, of
magnesite etc,

The best solution is to begin to study the investizations
made abowt the kxnown location of deposits.

It is to speak about limestone from Ra. ja, Meshaneh,
Rastan and Hama,

Rastan limestoue sives a hydraulic lime (in Prancc it is
produccd) fur building purposcs,

Hana limcstone is of a quality for all purposes,

It is to rccormend the location of Hama, buil therec ar-
needed further investisgations with takineg of suporficial
(100 semples cach 10-20 m of length) and drilling samples
(in 5 places around the deposits),

Usually it is much cnoush to have a investigated stock
of 5,000,000 m3 of limestone, that is enouzh for a2 25
yeer cousumption of thc lime work.

4/0..
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T_OF_INVEST.NT

The General Orzanization for Cement and Buildins Matcrial

declares a call for prequélification for a delivery of a L !
lime and hydrated lime factory and intonts to set 2 !
factory for a nroduction of lime and hydrated lime with a ;
capacity of 400% Lime per day, !

The proposed locations for the factory Hama and Adza are o
suitable for this intention.
Because it is convenient to set in the first five year ‘

plan 1981-1985 one factory, it is recommended to shooss ig
Hama, ,

Hama is in the middle of the country between Damascus and

Aleppo and also the industry in the surroundings occurs -
lime, !
In the second stage of development of the lime industry in
the years 1{985-1990 is convenient to erect a lime factory
also at Adra, In this time should the experience of Hama
have anfluence on the development of the lime work Adra,
THE MATTER OF INVESTMEAT_ !
It is to suggest 5o the General Organization for Cement and
Building Materials to erect in the Cement Factory Hama a
new lime wovk beside the new Cement Plant location at Hama,
The area gzives the possibility to erect a lime work with
1{-4 kilns, The same possibility has also the Cement Factory
Adra, '

Por the first step it is convenient to ereet belorc tae
lime factory Hama,

In the first step of building it will be stated lime plant
with one lime kiln, fired with hecavy 0il of a cajeacity of
150 t/day lime and a new hydrated lime plant of a capacity
of 10-12t/h hydrated lime with the u=torage and expcdite
devices In the second step it shoull be erected the otner
plent (in such 1-2 years),

i/‘..
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The Technical Conditions forr thz daildinsg of a Lime
Vork for a Canacit- of 400 +/do are:

Production of 150 tons (metric) quick lime a day in one
kiln,

Production of 300 tons quick lime a day

Input granulation of limestonc of 8-~15 cm (5-13 cm) for
a capacity of 150 t/d and 300%/d lime.

The quality of limestone shall be determined by the
chenical analysis in the clavorate of the resource re-
serves of the layer 4Xm from Hama:

Maximal Co, content in quick lime to 2<%

The kiln is firing with heav: oil, so that is possidle
to change from heavy 0il to other fuels, The cornsumption
of technical fuel is 1150 kcal/Xz or better 950kcal/k~
lime, dcpending of the choice of the kiln,

Fox starting it is to use light oil

It is to project the measaring of input quantity of

limestone, output of lime, consumption of fuel and
electirical cnergy,

The Conditicns for Buildins 2 Hvdrated lime Plant arc:
Total production of 20-30 t/h ndrated lime in two equip-
ment of 10-20 t/h hydrated lime each,

The quality of hydrated lime have to accompliszh the

 following conditions

133:

remains on the sieve 0.09m1 maxe 3%
rempeins on the sieve 0.2 m
content of free Cal 0%

Situatien of tha Quarry af the Lime Work Hama

The quarry ie at 4km from Hema and serves also for the
Cement Plant, sk

The guarry contents tac oexplefaticn levels, device for
grinding and cassifying (scparation),

5/.0-




140: THEZ_DCVELOPIENT OF LIMT TTCHNOLOGY TN EUROPE_ |

It is intcrsting to compare the sifuation of lime production
in Burope to Syria, then it would be akle to say now much
it shall take the same woy of development,

144: The bezginming of the develowment of limc production in
| South Europe is based as in other Europe on shafi
kilns, fired with coal of a ouitput of 30t/24nh lime,
This kilns were build ané after the second war until
1960, In this timec were erccted the first plants of
hydrated lime Italian provenience with a output of
2.5 -~ 5t/h hydrated lime,
The capacity of both plants increased in the time to
50 t/d lime in kilns and 5-7t/h of hydrated lime,
In the followed years werc crect ovay vertical kilns
Hungarian with generztor zas firing of 70%/day lime
output, ’ .
Today are erect in all countrics (also Yuszoslavia)
kilns of the capacity of 150t/day and 1150 kcal/xg
fuczl consumption and kiln of West Germany license buw
produced in the country of 150t/day or 300t/cay with
a 950-920 kcndws lime fuel consumption,.
It is tc rewark that the Italian Porindus kilns of
‘ the samc volume gzives 100t/day limc and they neced
4250kcal/%g fucl consumption,
- The development of the lime industry press to choose
such 2 ecquipment, that Bced lcss repairs and spare parts
- There are problems with lining, which is to import or
to orzanize a fire tricks production in 2 muflile
kiln by the applier,
- Repairs of the xilns arc to cxecute once a y

a

[#]

at the
hen a2

cr 3

end of the season in winicr, The repairs hav

W

durction of 1-2 morthsy Durins tnc production it is
possible to mcke also repairs of part of lining or
machinery, It is recommandcd to use bricks of sood
quality, that are resistant for a lonz timc, The life
of bricks is 2-6 years, dcvendinzt much of the manncer

of firing, In the more exposcd part of the kiln (vaults
if the firins is not corrcet it should be nceed of loeal
repairs in wintero at the conirol of the kila,

Por the quelity of lininr it is better, that the kiln
is throustiout in operction, so there are not guick
chanes of temperaturce ol the lining,

7/000
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142: The development of the hydrated lime plants berin in
Europe after 1960, The Tirst jplants woere in North
Burope Sturterant, later Porindus in South Eurape
with capacity of 2,5-5 t/h hydrated lime,

Tod2y are convenient capaciiies of 10-15 t/h and more,. f
The hydrator is composed from a hydrator (hrizontal

tubc) and a homozensator,

The addition of hot lime milk in a twice quantity as
theoretical required, with permanent classification of

the procduct by specific weigsht and with escape of excess

of water as steam from the hydrated lime are the wmain T
phases of the slguking pfocess.

In the air separator after hydratation are separated

the particles, that are more of 0,2 mm and would cause
vabbles in the plaster on the wall, |
Hydrated lime is a dry white powder, : o

THE DEVELOWENT OF THE INDUSTRY OF LIME IN SYRTAN ARABIC

e

In the five year plan 1980-19C5 of Syria wmas estiimated to a
output of 1000tons lime per day after the mcaninz of the
dirigent of the General Organization for Ceuent this
quantity shall be lowered to 400 t/d lime, This gives a
year procuction of 1006000 %o quicklime or 125,000 t
hydrated line,

451¢ Lime Kilns in Syria

Tn tne sugar industry there ave 4 old kilns of 20t/2
capacity at Homs, Adra, Jisr al Shachur,

New plants of limc are; Tecll Sabhat, Deisr El Zor
Maskanch and Raqga.

The producticn of limz wish coke is very oxpensive
for tae purposes, that is 2 1250 LS to 295 LS of lime
cost using coke or heavy oil,

Also the kilns in the su-zr industry may D¢ prepere

I

[en)

alwzys for the now suzar praduction,
The only solution is to erect a new lime work in a
new location: Home and perawne Adra later,

8/.0.
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"153: The Itarlket for Line in Syrian Arzhic Repullic
The application of limc was studying by the Gencral
Organization for Cemecnt,

There are such requirements for lime a year:
1) Por 2 factories of sandlimec
140,000m3 x 325 ka/m> = 14,300 t lime

2)for factories of cecllular concrete

347350000 m3 in 5 years x 97kg/m3 lime = 72,000 t lime

3)For delivurings in bazs ior plasterina
364000,000 m° plaster in 5 years a year = 28,600t lime

4)Lime for chemical industry 55.000 t lime
To0tal = 169,9C0 t limz/year

Tris requirements should be satisfied with a production
of 400 t/day quick lime and a production of 2 plants
of 10-15 t/h nydrated lime rock,

160: PRODUCIICH_OF LIiE

It is vell xnown fact that the anplication of lime increascs
more slowly as the production,

The hycrated lime is a stable product that shall be tran
portec¢ in bags or in containcrs dry eand is used mixed with
sand zrd water imacdiately.

Fine lime is a quick lime with hichcr plasticity as hydra-
ted line, but of a limited stability. It is %o pack in half
enpty hags with two of four shzots of bitunmensshed paper

or in irproof bags of plastics,

Also t1e processinz of lime and ki drated lime shall have the
managccment, The rotury kilns heve macainery and quality
difficultics, the vertical processing difficultics when the
personal are not traincd as proposed,

In th: shalt kiln the material folls with a continuous
rhythri, the temperaturcs are %o e controlled and corrected
when is ciloscn one tyze of kiln, it is recommended to train
personel on this kilns and hycrator for 6 months,

9/.00
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The I:iln is managed by an engincer and elecirotechnicians
control the kiln., Warker.and technician must steady control
"and act when it is somcthing incorrect with the kiln or
/ hycrator,
' Therefore, is to recommend to start before with onc kiln
and then with another in z half year interval,
With a trained personnel shall the production of lime start
b without troubles, ¥hecn the personncl is not trained, the
factory vill start only when Ioreimn workers are beside

- e, . ’

il for a 'tiic,

—— e —————— .

170: APPLICATION OF LILE ‘

—_——— == _—

1%t is very difﬁ&lt to introduce lime application in the
building industry at onces It occur%a few years of intense
propogaﬁda to .improve lime application,

Lime is used in the chemical industry (fertilizer industry,
titah dioxide industry), stecl industry, building industry
and other industries,

The sugar industry nced lime, calcium carbil, paper,
celulose industry and for industrial water softeninge In the
towns the huilding industry nzed 509 of lime, in the coun-
try it is to widen thc use of lime. IV is to appreciate

the use of lime in the zlass, plasties, ceranmic, pesticide‘
- . industry, in the azriculturg’. and in highwzy constructions,

Lime could be mixed in the building industry with cement,
sand, s psum and puzzclanic material,

Also others industrie
industry so the gypsum board concrete and celulzr
- concrete and volcanic (stonc) wool isolation plates in-
dustry with Bpplications in tuwildinzs znd congtructions.
In winter isolation of houses shall save a 30% of fuel

s raduce the devzlovment of the lime

consunption for heating,

Gypsumwallboards also have better isolation abilitics

as conercte walls or roofs, Dut sypsum os line are vetter
also for inner walls,

10/.9.
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Today it is very interesting the nced of wirbdin— cmu-
lsions on base of acrylate znd pointing on basc of acrylic
and plastic compounds for covering material zlso the ad-
ditives for cement widen the usce of cement for injections,
less and more quick setting cement, éuch with airine and
plastificated additives,
In EBuropc is the use of lime for big buildings in towns
minimal, but is very important the usc of limec in country
houscs (50¢5 of buildinzs),
The cleaning of waste waters with hydrated lime is very
gimificant,
In the production of phosphate fertiligers it is to re-
commend the use of limestonc,'when it is possible to zo in
an investment., So a nced of 80t lime/day or 104t hydrated
lime/day x 210444 LS costs 21.885.815/day,
The equivalent nced of limestone is 142.4 t/d x 10IS cgsts
1424 1S/day, what means a spare of €& 20,000LS/dcye
To facilitate the neutralisation of calciun carbonaic are
used bisger reaction v%ssels and heatin~ with steam,

For building purposes is to need only hydratcd lime (Ca(OHz)
that remains usceful more months and eliminat: the lasting
slaking. ]

Hydrated lime is mixed o mortar in thc same mixcrs as
fresh conerete,

171: Lime Putty
Tine is mixed with water in 2 fors

”bi as putty: mixing lime and water 1§1
Putty is of very different quality, may dve fat or
neacres Fat putty has a great plasticity and is very
dense, that is simmn of good quality,
Good putty is obtained from soft burned limc with hich
percent of Cal, It is possidlc $o test the quality
with the plasticitimeter of Emley,
Good plastic lime has a plasticity factor of 500-700
Weak plasticity is about 200, hydrated lime has such
lowar plasticity of putty if is soon avalable, if is
deposit for somec days the plasticity inercascs.

(W,! s lime milk: if line and water orc mixed 1410
Lime milk is used for whitening walls of roomse It is

o disifcetions asinte And also lime, if is applicd in
arriculture for veratable cultivation scrves as ferti-
1iz. - e disiafoctant, The same us. is in whiteninz
walls of stalls pad sqhn

oo 0T 11/ 00e
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172: Lin2 Mortar
Lim: is very available to be mixed with sand as mortar. Merbar

) mixture is necded for buildin: purposcs, Cor erect

wzlls with bricks ané for plastering purposss,

There are two sheets of uscd plasteﬁ&ng. At first it

is used a spray of ccment and fine sand 1#1 with cnoush
water, If the well is dry is to be wettod.before.

The ccment sprav is to sproy scarcely so that the well

is rougzh, When the wall is dry on each room sides it

shall be made two verticol ribbons of -2 cm thicknuss

with rough plasterinz 133 lime to 6/7 mm send and

after accomplish the wholce plastering of the wall the

sccond plastering 2-5 mm thick is made with fine mortar.

4¢3 lime to sand 1-3mm, Ecoch plastering is to dry 1-2

week, ¥hen ¥ the plastcringfdry (perhzps in 2 weeks or

1 month) it is to put twice whitcnineg with limc milk,

The third whiteninT can be supplied with wall colours '
plastics emulsions or woll p2per,

Lime can be mi¥ed with plastics for mortars and eru-
-lusions, The developnent of plastics such as e!°{rfdes

and acrylic cmulusions lowcred the lime conswription

in the builéing, Also zypsum plastcr board w-lls, g
ceiling isolations, concrcic piles with cclulal concrete
- lowered the use of lime for building walls aud ceilinss,

173: Quzlitr of Iartars + i

Te cshmety Fo¥ the qua.];.,ity of limc mortarssis very immirt t to .. !
test the comrecssive mad fls:iblqnitrsngth, ~aster

. ’ resistance and;jvolume statilitye) Volume stobili
. donc with czkas of lime posum putty put for scverzl
hours at 1059C, |
The required strensgtn of %“ho samples 4x3x16.70 after
285&:ys of curins arc 3J-d!zs cn? floxitle and 4~12kp/cm2
(or 044-142 MP2) compression streﬁkh.
Thare are low valucs, If are required hishor values it
need to make mixced mortars of lime with comint, nuz-

y o b
[#]

0

y i

<

zolans cte, For excnple juzzolen or hydraulic linics
have 2 compressive strenttn after 2§ days of 25,50,75kp/cm2
or 2,5; 5; 7,5 IPa and this materizl is hydraulic

oy that msans in water insoluble, Lime aad sypsud are

4

ai» binding nmotericl and asce water solublu’

12/000
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ihcrcforc are to b: cpplicd for inncer work in housc

or for facade with roof that is cxtenled for 1-2m over
thc outer walls. In somc regions of Burope thure are
facade walls covered with lime mortar/terra : ova/ of
very white agrezate as marble or with 3rt1L10u1
cvlours, This is a very resistant oubcer plastering
that remains 20-50 years, without nced of renewing,
modcern front walls are mode with isolation nlates,
glass wool net and plastering with plastic cuulusions,

Quolity of Lime

Rheolozical lime putty is t:motropic it nczns that under
pressure get softencr and liquid, in laying it zeot
rigid. Agresgates and sands in water ore dilatdnt, it
neans that they flows, but at once they get to stop
because of the resistance between the particles,

This phcnomena is possiblc to examine in tubes,
%
Lime putty\hmdrilnr after escape of water zocs into

celciun hydradet and loter into calelun cardonate or
limcstonc, %hen zdded to the lims putsty quarde: sond it
is Tormed calcium silicatc (ozzolanic componcnt) and
the setting of plastiring is quickery Normally the
first setting is ended in = few wecks and final in one
or two years, In this phasc the front weall is practiccl
watcr insoluble for short tinc watcring.

Aopnlication of Lime for "at:r Clearin-

The odédition of hydrited lirr.c is uscd@ for softcning
watere The calciun cartonate fzlls fronm beunded C02 in
watcere, Solved calecium biczrbonctc folls also 2s caleiunm
carbonatce In the first ston of softening water for the

steom power stztions is used lime,

Today it is rcplnced with cichansze ions

In the paper and cclulos: industry vater is also
softuncd beforc usce

13/090
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Stabilisation of Conarcnis (l:any) soils

In resions whera loaxy soils are disficudt to forti--
Tfying; for roal purposes is to use a mixture of 5-8%
lime or hydratced lime, depending of soil noisturc,

For dry soils is better to use hydrated line, The soil
should be relax in 15-20cn thiclmess or cepth vith a
fru @ing machine and then mixed with added line, Yhen
the layrer is homogseneous it caowdd be compact with a
vibrating rollcr (3-4 timc courscs).,

The process of soil stabilisction lasts 34 wicks,

Wnen are preferable very fyeezing resistant stooi-
lisation leyors_it is recommended to usc a addition

of puzzoléane or Ily ash to lime 2311, Each soil mixture
has a optiemal moisture conitont of comprimation (between
15-25~35% water to dry soil) cxauinoted wita the
Proctor device. In practice the quulred’coﬂTént of
soil is to be rezulate wita veitting or dryinz of

soil surface,

Other Anvlication of Lim:
Line is used in thc chemical industry as & bose for

nc;&ralisation by the production of fertilizers,

titan diogid, by the production of calecium carbid,
Quiclk %}me is a supplement in the steel and iron in-
dustry ,Tn%'fx::‘r?‘:;c gg‘e‘cé* ka'Onv*“lll'l to produce 35-40%
002 in flue zas2s, Lin: is nceded for ucﬁ%r:lisation
¢cnd clearing of swoet watcrs, In the mininy is also
us2d lime, In tho arricultur: iz hyderzted 1102 2 fer-
tilizer and a disinfection ajeat added to acid soils,
Calcium brings better guality of som vegeial

trees,

The building and other industrics have neod of line,
€e¢Je the glass, ccranic, silicate bricks, silicc firs
bricks, celular concret: cnd others industrics

14/000
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130: QUALITY OF LIMTESTONE

Chemical specifications
The investiszted quality of Syrian limes

tones arc as follows:

% 5102 A1203 Fe203 Ca0 Iigo So3 L.I, K20 Na20 Cc1
Plant Adva 0,8  0u4 Oyl 5446 0,5 0u1 42,6 0.1 Oe1 0.01
Plant Hafﬂa- 0.7-1'-().5"' 0.2 54.4"' 002 0.1 4207" O.1 0.1 0.017
162 0.8 55.0 4301
QuarryRastan 8.1 1.4 1458 4543 3.15 40,22 ;
|
QuarryRagqa 0495 0,09 0413 5393 0.0 - g
. e e |
Physical Specifications - i
B |
Porogity Snec, Weimt Hardness i
Adra 2~ 5% 2.63g/cm3 Medium

-

Limestones from Plant Adra and Hama are of a2 zood quality

and are able to produce a lime of

quality chat should suit

Syrian and cther countries stendards (3ritish standaré

ASTH, DIN, AFNOR etc.).

The quality of limestone Ras
raulic lime of good quality.

0zzolane aroperties, has Wett2r comprassive strzagth (from
- ? 13 3

25-50 kp/cmz) and can be use
Before to start the construc

ten correspond to produce hyd-
Hydiraulic lime nhas specifical

d in wet conditions,
tion of a new lime zlent it is

recormended to execute laboratory and industrial test of

burnins and slaking of lime,
who are changing the quality
erumblins or to slakc slowly

e B e e e e e e e o s e S
== ==

There are nomely limestores
after burninz to -zt soft or

2tce

Today ic to use heavy oil or carth sas for firinz lime kilns

The pos3ivility of use petro

1$1:

-

T liae Rl ol 2l Y wr

lown coke is 21so ~ivaene

ol

O O SR o ST

il gy
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191:
In lime kilns coke can bc uszd as a mixed Ifeed so
that limestone and coke are put into the kiln tocether,
Our Institute can take over such a study. It is to
distinguish the study of lime and clinker (cement)
burning with coke,

192:
A laboratory test of burming limestone with ccke and
the analysis of the burnt lime would tive answer
sbout the possibility of use =oke for burninz in kilns,

193 ‘
An analysis of pctroleum coke should confi:m the qua-
1lity of coke for burning in kilns,

194 :
It is to state that coke in general, as 2 short flame
fuel could not be usad in rotary kilns, but experi-
ments in our pilot plant rotary kiln shall zive answer
if it is possible to burn milled coke wi<lh additf;é
in such kilns,

195: .
In the meantime it is possible in Syria after this
mentioned investization to prepare an industriel firing
with coke in a lime kiln of the suzar industry at
the time of the sutzr season,

196:
Also it is convenicnt to study the possiviliiy of
desulphurisation of the sases before the cok:
process,
It is to prepare a purpose to install a desulpnu-
risation devicc with reasonable costse

The Genecral Organization for Coucnt and Building Materials
has reccived the followin~ oifcrss

1) A 400 t/d rotary kilan ani hycrated lime plant of
the Fuller Company, Pa.
2) A 400 t/d @alcimatic rotary horizontal kila anl 2
rotary Kiln of 400t/d of €ulcimpienti, Italy.
16/ a0
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3) A 400 t/d rotary kila and z 23230t/ or 450t/¢
vertical kiln , Macrg of Plimex Cckop, Poland

4) A 400 t/d rotary kiln of VEB Dessau

5) A 400 t/d rotary kiln of KHMD, West Germany

and other 30 offcrs less importance,

L
In Burope the rotary kilns ar: nov economica}y convenicnt

for limc production in capacities smallir as 1000%t/¢ of
lime, Such kilns arc usinz for steel industry pruposcse
Retary kilas have tnic éisadvanta-es:

1) They use too much heat (1300 Keal)kz lime noted by
Fuller and others) '

2) The investment costs cre nizher

3) The consumption of clectricul cnerzy is also hisher,
but not so much as thc first iwo costs,

The €alcimatic kiln has 2 hect consumption of 1150 Keal/ksg

There is a littlc hizch and the hanzing c:iline on the whole

surface of the kiln is also 2 problem,

All this kilns can opcrate cconomical with fuel and cleec-

trical consumption costs ct W1l capacity,

Vertical kilns are of diffcrent capceities, with low neat

consumption and soft burned lime, s¢ they are convericont

for mosonry purposes,

The lime production for tuilding purposcs is a scason pro-

duction, Therefore it is‘vcry convenicent to have two kilng,

when one is in repzir oqfis no need of lime is stoppia-,
the otrer kiln works with Tull production,

The sem: is with production of nydrzted lime, Thon $he
kilns work continually the hydiated lime plant rust r@pro-
ducc dhe requircd guantity of lime, This plont .s to ¢
simple znd of easy construciion,

The lccrz "iln is composcd ol %two xilns twins, It is better
to have two kilns of 230t/d but is to waite with the ex-
periences of the plant in Hun-orye In Yu-oslovic thore

arc a nomc constructcd kiln o 150%t/d with 1150Kcal/k <
requircd heat consumption i’ 5-7 orectod anéd in production
home construeted lime kilns with VWeost Gormnany liccnee
Bﬁkcnbgch and lower hizt consumpticon off 950--92CKenl/xr

lim: and also Maerg kilns. I conncetion with <h: use of
petrol.um coke it is to scc iJ it is posszible to iodify the
“the kil for the uze of baik ‘v ls (coii. nd noavr o0il)e

17/00-
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The combination of a kiln of 150%t/d and of 300t/ cape-
city is imeh convenient for the seasaual roguire of lime.
When it is %o calculate that o lime plunt works in the
average with 70% of kilns capacity the choicce of kilns of

’ differcnt capacity is cnablce to vary the copoeity of the |
’ lime work from 150t/& to 400%/Q of limc, '
210; Thc Problem is to Sclect o Rotary or = Vertical Kiln

The rotary kiln is 2 kiln adopt for cecment productions

For burnings linc thz kiln need a »rchecter device znd
a cooling shaft, With this inprovemonts tne heat con- !
sumption is betwcen 1200-1300 Keal/xz lime (as it is to
see in the offers of diffcrent firms), '
. Also the rotary horizontzl %iln caleimatic need 1150~
1200 Kcal/kg limc,
Somc vertical kilns nced 1150 Keal/ks such Italian, i
Yugoslave, The kiln of Poland offer with Swies f

licenee (Maerg) or Yusgoslave (with Germony licence f
Mmcstalle) have a lower hoct conswaption of 900 or

920-950 Kecal/kz. !
The Macrgkiln is a twin, that means k. pr i
exccuted in two kilns, Thc top of uc firs
for 4 min, cooled, of thu cceond kiln is sreoiected
and oftor 4 minutes the situation is opposite the
first kiln is prcheated and the sccond coolad, '
- The limc is drowed from boti kxilns. The [Ia.rg should '
start this year in Huncary ond it is to woiic 2 timc
- for rusults,

Th:e Beckenbach kilns with Germeny liecnec woris mueh
years with great success,

e In Burop thc¢ rotary kilns zre not usuolly usc? for
ourning lime, Therc are soaz older 1000t/d in West
Germzny for the use in shoe sfeel indusstry il smeller
in the Zaost countriecs ond Morth Amcrico,
Smaller capacities of 1000%/i are not convenicnt in
Zurope, In Vest Burope cr: in usc verticcl kilns,

13/..0
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The Beonomiccl Bstimation of Vertical And Rotary Kilns ~ives this
results:

‘Rotarv Kiln Varticcl Kiln
Hoat consumption of (hemvy oil)
Keal Jkz lime 1300 950
Requirnsd for firing
t, oil/day 54,7 40
4/0il/year 154373 _ 11600
Costs of fuel
1S/aay 45,400 33,200
LS/ycar 13.474.590 9.628.000

Sparc of Fucl Cost by Vertical Kilns 3,845,590 IS/sear

Rotarv Kiln Vertical Kiln
Costs of cquipnint 4,696,000 4
Total investment 25,000,000 D M
Costs of machincry 2,947.000 4
Weight of machinery 4,043,5 ¢ . 2,985 t/2%kilns
3,939 t
Total 4,316 t 3,362 ¢
Weizht of electiical equipment 397 ¢ 377 ¢
Usc of eleoctriccl cnergy Kwh/t 20,5 164

B L e

Cost of cquipmcnt for hAydrated
line plant : 1,500,0006= D.iie

211:Conclusion about comn~rissn of Xilns
It is very difficult to ostuolish the costs ol diffcrent
offers, but if it is to comparc the wei-at of 2 rotary kiln
(4,3165) ond two verticol kilas (3,362 t) it is to choees
alsc o difference in thc costr for 1000 tb o 2lso l:oss

of nachincry.
19/0 e
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cnersy is 2lso somathin~ lower by

Phe used clectricel
the vertical kilns,

<

A very siudious comporison of th
sts for all kilns it sh2ll ©o troudblesome, bt it
is to statc that in scneraly the vertical kilas are
more economical for limc burning and clso it is to
rcmark about limc quality, In a table it is to resumc

all this facts:

SHAFT KILN ROTARY KILN
Adventorcs — Advantar-es

Lowr invest

Lower :heat consumﬁtion(950Kcal/kg

Little spacc requirencnt-

nznt costs

~om
S0,

Possiblity of buranins h
middle, soft bumed lime
Possibility to usc all
&rain size ava 11301;
Limeston: of 0-0e1 m

does not noed furthor arc-
paration aii: can be uscd

t

) for soil statilizztien, !
fillers and 3gr1culturc. .
i i
. SHAFT KILN ROTARY KILI ‘
Disadvantaris Disaavanto s
- Pogsibility of burn only soit and Higher iavestoent costs
. mid¢dles ovurnzé lime, not hcrd compared 0 saatt kilus
. burned limc '
Lingtation of zrain size of the Heat comsuption of 1200— ;
new matericl 1300 Keal/ks of lime com-

parsd to 950Kc1l/<= of
vertical iilnz

Space requirencnt '
To this comparison is to rcuark thot in Hama and Adra ’
is no nced of hard burncd lize 2nd it is no  reason

to mill fine limcstonc, i7 it is to us. limestone for

burnings lime, Thc smalle: nicces of limestouns zre pre-
narcd for the ccment oicnt,
The production of limc in wvertieal tilns is chuzper

whilc it is not nced of hish =dllins encers2.

It is chceaper %o zrind linc z2s harder limcston:.

20/40e
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220: DESCRIPTION OF THE PROCESS OF LIME PRODUCTION

221:

222:

Quarr’f .

The acquiring of limestonc will be at the same location
as for the cement indvstry with a difference of 1
classifying.

With deep drilling obtaincé limestone until a 1500x
1200 1m size is crushed in a jaw crusher ard screcned
on 2 Sieve to obtain limestone of a size 50--150 mm.

The limestone is transported with a belt converor to
the £)00 ¢ storagze for a 11 day production reserve
near the planned lime work,rPFrom the stora~z the lime-
stone is transported with a underground conveyor, by
screening separated the under grain and delivered %o
the bin before the kiln, weighed and transported to
the top of the kiln,

The filling of the kiln as the nassags throuzh it are
automa,ticgj_ly. ’Q'Si‘(.m WR{»LS&L“C ,/;‘Z')L l}&l.

The firing of the chambers at two levels (3 or 10
chex:ars) depend of the ccopaciiy of the kiln (1500 or
300 t/a),

The fuel heavy o0il is stored in a 800 t tank for a

20 d:y production of limc of 400 t/¢ anc is heated
with aeat carrying oil,

This: panner of heating is vary cheap znd tiiesc ares no
trou' les with the coolin: and stirrin- of fuel, Th=2
prelizated and burned lime in the burningy zone aiter co-
0li1: in %he cocling zonc Talls ia the silo 2% %

tom >f the kiln, A system of recirpmlation of {luc
gas23 in the lower level chamieors sive the poscsibility
at lower temperaturc (betweszn 1150°9-1250°C) to bturn
lime without oveorburninz,

A pirt of combustion gascs arce passins lia: dovm the
kila to the innar vertical c¢ylinder of the %iln and a:xc
needed as recirculation ascs in the chanbers,

A further coolinz of flue mases is done in a recu-
perztor, where the blast is lieated air, what enavle
the low heat consumption of the kiln,.
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The quicklime ic transnorted with z belt conveyor cnd
expedited on lorries or directly to the bins in the
hydratcd lime department,

From the bins thc lime is passed to the equipment of
hydration, There are two hydrated plant, Th- lime is
transported from quick lime bin to a hammer crusher and
is clevated to a bin for milled lime is fallen in

the screw conveyoruipove the hydrator, wherc is suppliceé
hot lime milk from|wct ¢hamber above the hyirator, is
passqd  to the hydrator whore takes the process of dry
slzkinz with the twice thcorctical use of wat:r,

The slazking, homogenisation and coolinz of hydrate is
finished in the homozcnizator (a horizontal tube with
mixing shpwcls). The hydrated lime is transported with
a screw oelt, elevator on thec top of the 2ir separator,
vhere is séperated.commcrcial hydrated lime from the
rough particles tnere arc falling in 2 roller mill, in
which are milled to undersrain 0,03mm and rﬂturngu tothe

swoarator,. The 2d lime is transporied to 2 1200
Bllo*1ar§%e RydFated tide R EYve S 28 805351

Tirlcq relnlusc in éshitainers
in the packing department in 33ksg bags and loaded in
lorrices,

The other lot of quick limc could be crushed in the
third step of ercction of the lime work, when it will
be need of Pine lime for the building industry in the
same crusher or for hydratcd lime and than milled idﬁ
roll nill with air separator anda peckid in half empt)
bags with 4 sheets, of thcm two bitunminiscsl,

The capacity of such a {inc limc departmcnt is to De
enou;h for a capacity of 10t/h or 46,000t finc limc
production a year in two shifts,

22/ 00
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230: DESGRIPTION OF THE LURNING PROCISS IN VERTICAL KILIS_

231:

232:

233:

Burniny of Line in a Kiln With Two Levels aagd
Reeiiculation of ®luz Geses
The kiln has more firinz nlaces or sasification chamberc
In »orineip thc chambers are @& gas generator in which
heavy oil combustc in the atmosphere of reecirculations
gases that are coming from the fon af for extract flue
gases on the top of the kiln,
This gases content Co‘ and in conncetion with a part
of nir craated carbonmonoxid after the formule

C+Co, -—» 2C0 ~ 38,3 Keal
Tht gases content CQ, which burns in thc shaft and
leives the chamber at 300°C, In this manner it re-
swis a triple prologza*ion of the height of the ~ L .
buwming zone (with temperatures over 1000°C).
By thc older coal burncd kilne tiae heisht was 04.5-1m
abcve the firing place,
By a direct burnins of hoavy oil in kilng chambers are
developing too high temperature ané btegin o dangerosus
sm:lting of the lininz,

¥i-h recirculation of th: flue gases from the top of
th: kiln or from the inner tube by others kilns it is
por:sible to lower the hish {emperaturc that are de-
veloped by the burnins of heavy 0il, The theoretical
teaaperature of burming oil is 2220°C, what happens whon
fine sprayed oil mixed with fresh air burns in a few
tige by a theorctical zir factor /. = 1,0,

Wnen the temperature is lowcred to 1300°C the air
factor is  \ =2. At tnis condition the consumption
of oil is hi+h, thes losscs cf ncat are hish andéd the
£asvs shall b: smoky or sootye.

Yhon the ‘air factor is chooscd between >\ =0e4-0,6
and there are uscd 40-707 reecireulzted 7as2s in the
chambcrs, reach the temporature in the shaft 1200°C -
1300°C, what is a2 good conlition to burn lime in kilns,

The present carton dioxid from the recirculatikd mascs
eroates a reduction atitosphire and lowors the possi-

bility of total burnin=x ol hcavy oil, Th. ecrscation of
CO by the gasification lowcrs the temperatuse in the

ehanbors and znibles 2 furticr combusiion oJ CO in the
shaft kiln,
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234: Thc recirculation sases from the top of thc hurnin~
zon: and the air for the burning process procure a
stabls tcmperature in the chambers (8000+10000°C)
whet is u condition for a ri-ht gasification of hcavy
oil into renerator gas., Thcreby also iall 21l troublcs
by thi combustion and sasification of oil bcezuse of
the cooling of thc chambers,

If thc chamber is cooler the process decvelops by this
equation, ..

2Co > C + Co, + 136.0 Keal
particulary if the tomperature falls in tho chamber
below 300°C, what it occurs, if arc conducted too ruch
cooled flue gases or air, In this case it occurs a
partial direct burning in thc reduction atmosphcre,.
Por the burning of oil in the lower chambors it is ne-
cessary to usc. beside air the recirculations geses
from the top of the kiln or top of thc burning zonz.
In the top of the kiln is =~ temperature of 350°-400°C,
on the top of the burning zonc it is 800°-850°Cc, °
Highor temperatures on the top of the kiln meons nore
heat l.osses,

235: The percent of recirculatcé zases in the burning chambers
may vary from 5-70% (aviraze 204) dependinz of the air
factor ~» and of the pressure of gases and air from
tae vurncers, at lower pressurz it must be the proecnt
lowcr, by hiszher pressurc hicher, The adlition of 55
recirculated gascs ncods a pressurc of 100mm %C, the
addition of 407 nceds a pressurc of 500 C.

236: By the other mamncr of burning without rceirculation
oil burns in the (upper) cnambers of two lcvel kilns
insuificiently with an zir factor | =0.4-0.6 and
temperature of 8009C, Air for combustion of sas mixture
of Co would be conductcd in 3 heights of the buring
zonc so that the tcmpersturc not excceis 12009C-1300°C,
This ilns are made with capacit: of 100t/2 limc,

To sut yreater capacitics the kilns must have two
lcvels of chambers, Such kilns rcached = eapacity

of 150t=300%/2 lime or morr,
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237:In the llaerzKilns the process is operatcd so tha: the
burnins of lim2 in %win shafts is based on rceupcrztion of
heat. :
This heat zxchange as by ta: Siemens stcel furnaczs knom
need onc chamber to emit and the other to rcceive heat froz
the hot combustion zases, The Maerzkila is so constructcd
that the upper part of the first kiln is cooled, the uppex
part of the second kiln is hacated for 4 minutes, the
other 4 minutes is the first ltiln heated, the second cooled
and so on,
The burners for heating arc in the upper part of the kilns,
There is a direct burninz of lime but at 4 min. intervals
of cooling, The air is cominz from the bottom of both kilns
and from the top of the proccssing kiin, Therefore tie
gases lcaves the kiln with a lower temperziurae

240:THE_EBOCESS QF GASTFICATION

The ~sasification is taken in chambers, The “urning is in-
complctie, The primar? 1tror burminz is given in 60-70% of the
theoreticzl needed for a burninz, Prom the bottom of the
shaft com.s the air nceded for the comple_te ourmninz.
The tcmpercture in the chambers by the incomplete burning is
800°C, The complete burninz is done with thc equation
, C+0,— 002+97Kce.1
The air contains 21% (vol,) of oxysgen and 7S of asote.
Azote is gone in the flue zasas and also the excess of
oxyzen is not utilised,
By the incomplate burning is devolopping a part of heat
C+ 402 - CO+ 29 Kecal
It means taat 2 part of the Jucl burms compl.icly and
the present (0 , "ith 2 furshor fucl zives Co~3o8, 30
C+C0, ) 200~ 38,8 Xcal
and it is spznd a part of acat to create Co and the tem~
perature i3 lowered (below 1000°C)

25/4e0
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250: ZHE SHAFT OF A KILN
¥, The kiln has 3 zones: prehcating, burning and cooling
251: The Preheating Zone

The limestone falls throuzh the shaft down, The flue
gases are coming from the upper burning zone at 8509C
and they heat the stone and leave the kiln with 1509C-
300°C through the fan ani chimney, The stone in the
preheating zone is heatcd to 850°C, so in the burning
zonc begins the process of dissociation or the burning
of lime, '

252: The Cooling Zone

253

The contrary process as in the preheating zone is
taken in the cooling zone, .

The lime is cooled from 1000°C to 50°C-100°C and with
this temperature 1leave: the kiln,

The cool air occured for the combustion in the burne
ing zone is heated in the cooling zone to 350°C,

The lime is in hard pieces, so can the air pass the

void botween it,

Ihe Buming Zone
The zonc has 3 sheets: from 850°C-950°C, from 9509C-

1050°C and from 10509C--1150°C, The burning of 1lime is
done in the lower shcet, whore the temperature is
higher and enable to expcll coz from lime, This sheet
has 0.,5-1.,5 m heisht.

The burning process is a transfer of heat from the
flue gases to the middle of the stone, This heat have
to be upper as 850°C to burn lime practical must be
115°°c - 1250°C. .

When it occurs to accclorate the burning of lime the
difference of tcaperaturz between gases and stone is

to bc higher, The small pizces of material have a hisher

transfer of heat as the larzer, Por example the time of
burning of a 100 mm piece is 1t1h, for a 200mm/27.5 h.
The same differcnce i8 in the time of prchoating or
cooling: 4.3h for 100 ma pieces and 11,5h for 200mn
pleces,
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. 260: HYDRATISA: IO _OF LINT

The procens of lime slakin:s Cepends upon:
&) the iize of limec pariicles
b) the porusity oftlz‘ms o7 th2 speed of penstrztion of water
in the shecet of calziuwa oxide,
If the particles are smell the lime slaling is easier, so
for example particles of 0.3[4 diameter are slaking 120
time quic.ter as particles of 1d:‘.
If it is the volumic weigat of quicklime lower, greater is
its porosity and shorter the tiac of slaking,
The proccss of hydratation of lime is the boundery of water
to calcium oxide after the equation,
Cao+ Hzo-—a, Ca(oz;)z + 15,2 Keal
o : In this process it develops 205 Kcal/kg CaPH/é and the water
is heated to the boil point, &% hizher temperatures of
slaking lime bounds 2 moleculcs of water, after expelling
. ’ one molecule with developinz of heat, One molceule of water is
then evapoiated,
, In the air separator are acparated particles greater of
' 0,6mm, they go to the milling., This particics could bz
- cause bubbles in the plastcr on walles The particles
greater of 0.,6mm arc milled and rcturned to the air & jarator,
80 that are not wastes,

- 300: JHE, PLAN_OF PRODUCTION OF LINT UCONOTICAL VIEY.
Building and construction purposes of lizes usc required a

season work, In the summer montiis April-September it is

' 100% need of lime, In Autwmn and Winter it is 50-70% nced of
lime for building purposes,
The samc is in Buropc. Therc are industries that are workins
with helf capacity., That mcans that in Winter scason is a
1/3 of the production of lime to be lowerecd or stopped,

27/000
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It is known that with lowerinz of kiln capacity the con-
sumption of fuel rises and also maintainance costs are
greater, In Burope the problem is solved in such a way

that for example by a production of 400t/d lime with two
kilns of 150t/& or 300t/& lime production is the 150%t/d kiln
stopped. In this time occurs repairs of tha kiln,

When is the consumption of lime lower can work only the
150t/d kiln, When occurs troubles and it is only one 400t/d
kiln, it is no production of lime, when therc are two
kilns is less occasion to stop both kilns, And also it is
need 6f less storage capacities, the equipment is also
cheaper, It is not economical to have 2 rotary kilns of
200t/d each, The e are to emall capacity for rotary kilnms,

Vertical kilns need a smaller area as the rotary, In

Burope are in use vertical kilns for mess production of the
steel industry(16x3 kilns ctec,), An economical planninz of
lime production and consumption is favourablz to the verti--

cal kilns,
for g 300 t/¢ cunacity

It is known that by startinz a new kiln the consumption of
fuel is higher and the production is lower, Por vertical
kilns it occurs 2-3 week for the full production of lime

The burning of kilns occurs a temperinz of 10 days, each

day must the temperature arisez for 150°C, That is very
important for maintainance of lininz, Ths same is also with
the rotary kilns, They are empty and it is not desirous whea
occurs falls of temperaturs,

The training of the personncl occurs for a 6 months on the
same typc of kiln or hydrated plant, It is neced to send for
a kiln:

- 2 engineers, = 3 electrotechnicians

- 2 workers, -
for hydrated plant: '

= 2 viorkers, the enginsers are the same as for the
kiln,
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310: Pactory Costs

311: Production of Quick Lime
The production of 400t/d lime is t5 cxecute in one -

Xiln of a capacity of 150t/d and one of a capacity of ’
300t/2 lime, '
|

312: Consumption of Limestone
Por this 400t/d production it is neccssary to use:

Production of Lime Used Limestone 50~150mmd Non Classified

Time T T 23 (1,6) linestone n
An hour 17 : .

A day 400 712 445 636

A month

(30 days) 12000 21360 13350 19070

A year .

(290 days) 116000 206480 129000 184285

A year

(356 days) 132000 234960 146850 209790

then the kilns produced with nominal capacity they use:

Por.e Kiln of 150t/d capacity: Fer akiln of 2eetfd cepacty -
Time / Production of Used Limcstone Production Used Lime-
Linc / t t m3) of Line/% t m}

day 150 267 167 300 534 334

month

(30days) 4500 8070 5400 9000 16020 10010
ear

%290days) 43500 77430 48390 87000 154860 96790
ear

¥3sodaxg) 49500 88770 55440 __ 99000 176220 110140

In the practice it is always to calculate a 7055 production of
the full ccpacity.

The underzrain of the classificd limestonc is to bo used for
cement production, :

313: Consunntion of PBlectiic Bncrey

For 1 product Installed Power
Kem/t Kw ..
Kilns 16 150
Hydratcd Plont 12,5 190

Pack and Silo 2.5 40




- 29 -

314: Consunption of Heavy Oil

It is recommend to start a kiln with ligsht oil and to
to continue after to bum with heavy oil.

Heat Consumption:950Kcal/lcz Lime 1300Kcal/k~ Lime

Time For4oot/d Por150t/d _ Por300t/d Por400t/dProduction
__toil t 0il t ofl t o0il

Hour 1.7 0.63 1.25 - 23

24 Hrs 40 15 30 5447

Honth 1200 450 900 1642

Year ) )

(290days) 11600 4350 8700 15870

320: Production of Hydrated Lime
It needs 0,80 ~ 0.85 t limc/t hydrated lime.

Production of Hydrated Need of Quick Need of Water
L Lime / t Lime / o

Time 1 0,8 0.436

h 24 19,2 11.7

16h~-day 384 307.2 186,6

20,8h-day 500 400 243 for a total
consunption oi
quiclk lime

Month (30dz:'s) 11,520 9,216 5.600

Year (290¢éz:s 60 39,090 54,090 .

330: Production of Pine Lime

Production Time

Pine Limec / %

Hour 10

16h-day 160

Month (30dzys) 4800

Year (290days) 46400 ..

All this quantity of lime can bo also uscd as wet slalked

line for building purposes,

340: Uz Power
Quarry
Cors
Kilns
Hrdrator
Cloctr, + Yech, necd
Chizfl
Durcau

2 x 2 men
2 men

2 x 4 =8men §4 shifts;
3 x 2 s6nen (2 shiftis
3 nmen
1 man
2 _men e

2 personncl

' 30/eee
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Calculation of Bverase Costs of Quicklime, Hydrated
Line and Pine Lime

Por a vertical kiln it shall be a different calculation
as for a rotarvy kiln,

Quicklime
Calcnlation of Lime Costs per 1t limc for a vertical
kiln:

Consunption IS

Linestone ) , 10,68
Pucl 100kg x 830 LS 83.00
Elcctrical energy 2,28

Nan power 4,60
’ . 100.561332=2°1ch

of productions costs for
1t lime

Colculation of Lime Costs ver 1 t Lime for a Rotary
Kiln .

Consunption value IS
Limestone 10.68

Pucl 136.84kgoilxB30LS 113.60
Blectrical energy 2.28
(ziven the same as verti-

wal kiln)
Men power ~4.60

131.161Sx2=26243218 of pro-
duction costs for fton limo,
The multiplicr factor 2 involves all other costs:
repairs, utilities, sales, loan an ovcrical cosis
for e normal production,

Hydrated Lime
Calculation of costs por 1 ton of hydrated Limc

Consunption 18
0,8 t 1imex200,5 1S 160,44
Otiaer costs:water, nan
power 20,00
180,44

Repairs,overhead costs 30,00

210.44 1S of production cosis
for 1t hydrated

lime
31/0ee
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Fine Lime
The costs for fine linc arc evaluated to 250,00 LS
for 1 ton of fine limc,

Calculation of Loan Amo-tizations Costis pcr ton of Lime

Por the calculation it was used the hichoer investoent
costs for a rotary kiln of Puller Co., 4.686.000 US3
with 6% interest is 251,760 US8 intercst a year.

For 20 years loan conditions:
201.760x20=5.,635.200 — US:, interest
4,696,000 — USS loan
10.331.200 $ : 20 = 516,560 USJ /ycar of
loan x 7.5 (currency +
30% duty) = 3.872.000 LS:
81200t=47,71S/t LIIE

loan amortizations
costis

For 6 years loan conditions:

281,760 x 6 = -1,690,560 US$ interest

4,696.000 USH

6,336,560 US3: 6=1.064.4275/vear x 7.5
(currency + 30% duty) =
7.983.202.5 IS:
81,200 t = 99,3 LS/t 1liac

Loan amortizasions
costs

In the ecalculated price of lime is with factor 2
provided 100 LS/t lime for overhead costs, between tiis
also for loan amortizations costs, In this way the
ratusn of costs bezin with the startinz ol the line
work in production,

The 20 years term of payments of loan amortizations
costs of 47,7 13/t liaz is just richt. The short

term loan calculated for 6§ years means 95.3 1S/T lime
of duortizations costs arc too risil conditions of
parment,

254, Cosiaf Ruasning 3 NewbDime Kiln_inta Prodectivy
JIRE A Lo . R NS S
32/.00
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361: Costs of Runninc & New Limc Kiln Into Procduction
If it is to calculate 2 20 day runninzy of the kiln it

f means for a 400t/d capacity 8000 t lime production
x 200 IS/t = 1,600,000 LS oi running costs, .
By a 81,200t production of lime is 19.7 LS/t lime. %
FPor a kiln of 150t/d capacity it is 7.4LS costs/t |
. limec., Yhen it is n2eé of a +¢wice runnint of the kiln
arc for the first year of production &= the same costs |
as for loan anmortization.
This a fact that specak of $hc convenicnce of trainin~
persomel,
In the working capital is to calculate thc costs for
a8 10 day reserve of fucl and limeston:
( o 380,000 LS ).
~SPECIFICATION OF THE DOUTFLNT TOR A LINT JORK . '.
£ The equipnienty specifications for the lime woik Homa or 5
Adre should be dividcd in following factor; departuents or
devices: E
’ 1o~ Quorry: addition of a(c'usacr and)scrc: nz davice ;
2.~ Two Lilns ;
3~ Basin and tank for fucl (550t weisht} of the device :
for oil)
- 4,~ Hyirated lime departmont .. two units
. Se= Silo for hyirated lime, nackinz and storanme
° o 6.~ Pinc lime department
410: kquipnment of the Quarry
C In the quarry it is to chaize in the crushin~ depart-

ments

Por crushing limestonc it is nesd of a jaw erusher
with the exit 130-150 m1 ond a screen device for
screcning the underzrzin of 50un, which can be deli-
vered for the usc of the oxisting cement plant,

The limcstone for ccment con also pas3s tho existent
doubls hammer crusher and can be transportcd to the
ccacnt work by belt converosr or lerrics,

By tho samc way is to tiransport scparatel; the lime .
stonc for the lime worlk,

33/00.
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411: Linestone Storase at the Linz Work

412:

420:

421:

422:

Limestone of rranulation 50-150mn is supplicd by con-
veyor to the limestone storage of a capacity of
mr.

Thc limestone is recovered from the storere by means
of vibrating feeders on the undergrounc belt conveyor
anC %o a vibratinz screen to separatec undersrain
beiora the kiln charge, The limestone, is fed to the
kiln din, weizhed ané tiransported to the top of the
kiln by conveyors. All thc shafts kiln arc fed in a
exaci time programm, !

Speecification of the Chan~zed Quarry Bquipnent
1.~ Slat belt conveyor: B=2500.m, L=15,36m, ansle 20

'Q=200~-1000 t/h

2.~ Vibrating screen, sicvc mesh 150x150m, Q=600t/h,
B=2000m, L=5500m,

3.-- Jaw crusher inlet 1200x1500mm, outlet slot 130x
280mm, Q=200-400t/h

4.~ Belt convcyor B=1200rm, for reccipt of material
from the vibratinz scrcen

5.~ Belt conveyor B=1200 mm , L=6m for rcczipt of
wastce from vibratin~ screen

6.~ Other equipment for thc transport ol limestone
from the quarry %o the kiln department,

Speocification of the Bquinonent of the Shz’t Kiln

Silo for Limestone 75Om3 (7.5%x7.5x3.52) for the sup-
ply of the Limestone,

Vibrating Groove for Stone for Convoyinz {rom the
Silo to the Conveyor,.

It is made of nlates ef cloctrowelded, bound with
anortizers at the stecl constiruction.

Thz construction o the ~root is bounl with scrocns
at the frame of the output opcnin~, As motor dovice
scrves a clectromarentical vibrator with resulation,

34/0es
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425:

426
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Syston of Conveyors and Groots for Stonc ifron Silo to
the top of the Kilns,

There arc provided two kiln, one of 150t/d and the
other of 300t/d capacily.

Automatic Weichts

Serves for weighingz stones befor selakins~ in the kiln,
It is composcd of a housing, measurement of flow at
th: belt, system of levers and a supporting construc-.
tion, The weights are bound with the cloctiical
nuncrator to control the number of weighinss and in
the same moment to record the weighinszs in a hour and
a dﬂyo

The number .of weights is arranged corrcspondins to
the capacity of the output of lime froa thc kiln,

Passing Punncl or Conveyor Serves to the Supply of
Stone from the Weishts to the Top of the Kiln

Shaft Kiln

1t is composed of the following parts,
426, 1~ Hantle of kiln

426,2- Lining of kiln

426,3- Platforms with the device for the openinz of
the clock of the kiln

425.,4~ Device for the control of the fillins of the
limeKila

426,5~ Dovice for the drawing of lize

To 426.!
The mantle of the kiln is cylindrie, dcgndinn of the

itrpe of the chooscd vertical kiln of a uselul ;olumc
ol 150n3 The meontle is {rom steel platcs, clectro-
welded, from the imner side fastened with rings and
rids of profilated stecl and with platcs, At the

outer side of the mantlc are the control staps, which
enable the access to the openings and to the plate-
forms,
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To 426.2 | 3
The lining are executed for the conditions of iiring with
’ heavy oil. The shaeft in thc burning zonc is lincd with
. chrom mamcesia bricks in the chaabers are usced bricks on
) base of mazmesia and mortar of magnesiza, iron and iron
s oxide, for the remaincd part of the shaft is uscé marmesia

chromit and alumina bricks. Alunina mncel water rlass and
special kinds of momtars, The lining of the shaft is fini- '
shed at the bottom with a conic output and a ‘50m3 concrcte
silo.Abdve the conic part arc acranzed round the mantle in
two levals. the firing placcs (clhambers).

To &2602
: The platBform on the top with the driving dcvice for the
. openings of the c¢lock, It serves for the access to the in--

put to the sgorge / or upper device/ of the kiln and to
the driving device for hhe acccess of stonc to the clock.
The platefora is made from profiled stcel, covered with |
rids, platcs and with a fencc, that is followinsg to the
. : steps balustrﬁde.
. . There arc several plateiorms at different levcls of the
8 f kiln,

To 426.4 - 426,5
T - The device for the control of cuptiness of the kiln,

It is rcaliscd with radiozetive.sotops, which dctector is
connect:d with the deviec for fillinz and cupting of the

. kiln, On the top of the linins is a deviec for the mceasure-
< 7 ment of thc filling of the shalt,

430: The Specification of the Bquipment for a Hrdratcd Lime
Ploit of 10-15 t/h OQuinut.
Thcre are planncd two paralel equipacnis,
Th. production of hydratcd lime is forescon for the
total quantity of quick limc with the supposition that '
the industry should ncad a lot of quick limc and
fino lime.fllso in thc villaze country it siould be
uscd more wet slaked liuc,
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The storsge of hydratcd lime is provided for a
1200z in a silo of 12n §.
’ The hydrated lime shall bo transportcd in containurs
in 33kg bass, The hycrated lime has o lon~ period of
i " usc (several months) Naturally hydrated limc must be
- stocked under roof,
The hyérated lime plant is to provided with this
equipment, |
431: Silo for quick lime bulk, capacity 370 s (concrete)

432: Supplementary for quick lime from the silo
433: Hamuer mill for crushing quick lime 10-12t/h

; 434: Buckct elevator for quick lime, capacity 20t/h, hei
: : heizht 17.3m
' 435: Silo for grind lime, capacity 36m3 of stcel

mrm e e - o

‘ P T 436: Vibrating supplementery, capacity 12m3ﬁ1
437: Screw conveyor to the hydrctor

. 438: Hyvarator for hydrating quick lime, capacity 10-12t/h
hrdrated lime 2,0 n , Em length with conic cover '

439: Water dedusting, coloumn 0.8 m hich

- ; 440: Homozenisator 6m lcngth, 12,1 m hish, 0452 brisht
e~ for homogenisation of hycrated lime,

s . 441: Bucket elevator 17,5 m of heisht with conveyor for
conveying hydratced 1limc on the top of an air separator,

. ” ' 442: Air separator for classins the rough par-ticles of
- 0.09:, 3,5 m g

443: Tube mill, 4t/h capecity Tor milling hylrated grits

) 434: Filtcrs for addustcr sysicm with deviec for cleaning
and electronic autometienc..

445: Coaveying fronm hydratins slant to silo
1 picecs Puller punmp
1 picces Compressor = 18».13/min .

446: Silo hydrated lime 1200 .'.13 capacity.
37/. oo




. 447: Squipnznt for silo hydiatcd lime with cmpting devicee, !
P fan, device for loadinz and filterinz. ’
. 448: Bquipment for packing vith pnecumatic conveying,
troush, pnoumatic supplcment, 4 tube pack machine
) with small trourh with conveyor and clevator,
The wcishts of onc equipment is 72 ¢, the quicklime silo
silo 200t without weishts of packing device, '
Thc big silo has 1000 t,
In a1l it is 1272 to of material.
The surface of a hydrat:d lime plant is:
3260 hyérated limc building
| 72m packing dcvice building
. 250::12 storage
1502> fine limc building B
, : 450: The Heavy 0il Devicc With the Installations Before P
) the Kiln :
Consists of rcceivinz livecls, pumps for heavy oil,
. ' : tank for heav— oil, tank for lipght oil, coumand panncl, l
- device for hcating heavy oil with hcat carrying oil,. ,
i . ;
- !
460: The fine lime Plant
- It is proposcd a 10t/h Tin: lime plant with a roll
- mill, air separator, that is ;| in thc down part con-
.. nected with a packing machine and thc possibility of
' tecnsport in containcrs,
e 500: CONCLUSION,

Therc arc ziven all clements , nceded for a decision about
a line plent, The problon of the kilns is so resolved, that
arc proposcd vertical kilns and for a today rcquirenents
a Beckenbach West Génnany Liconsc type of kiln with a
doliverr of cquipricnt partly conatructcd in loss dcveloped
countrics to lower the costs,

All phc oroposcd spucifications for cquipm.nt are bascd on
strédct cconomy of costs,




Analysis of date of G,0.C.

An economical rule of the development of the lime industry is
that this industry has to work at full capacity all a year or
the most part of it (8-9 montans)

This production would give a positive economic result and thereby
the possibility to return all loans and financial aids of the
investment , )

2)

3)

Requirement of lime for the TSP fertilizer plent Houws,

. Prom the paper of C, Bahinski is to resume that 14.635

water daily need 60t lime, For a need of 30 days and 11
months it results 19,800t/y limec,

Plamned requirement of hydrated lime for factories of pre-
fabricate (that is & sand lime factory and a celular bricks
factory) are after our data from the statics by us 14,700t/y
Por reserve it would all quantities of hydrated lime cal~-
culated as quick lime, after these statistics a celular
concrete factory need only 2,000 t/y lime, There are pro-
blems of lower quality by the use of lime instead cement,
Planned requirement of hydrated lime in buildings, If it is
to caloulate the requirements of lime for 2,000,000 in-
habitant in Burope to 26,500t/y hydrated lime , also cal-
culated as quick lime are all rcquirements of lime ex-
hauséed, Por other foreseen necds it is better for the first
time to import and then after real requircments to erect
& new perhaps 150t/Aime/day or 300t/d kiln near the first
kiln, Also is ecnough @ hydrated lime plant of 10-12t/h
capacity, In S.A.R, is no production of clay bricks who

are the sreater consumer of lime,

Therefore are all nced of lime in building to caleulate

as twice greater or for 4 millions of inhabitant & year,
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4) Sumary of the real requirements of lime with cnough
reserve: '
1) Requircment of lime for TSP fertilizer
(60t/a 1ime) 19, 800t/y
2) Requirement of lime for prefabricates 14,700t/y
3) Requirement of lime in buildings 26,500t/y

4) Total requirements of limc in a year 61,000t/y

LI LD CALRCLL. A S a
%0 realize this requirements of lime (61,000t/y) by =r in

41 months 30 days production it is needed a capacity of a
kiln of 185t lime daily, It is noted that a kiln of a capacity
of 150t lime daily has the possibility to produce also 180t/d
it is to stated that for all requirements of a planned period
1981-1985 is enough to erect at first a lime factory with a
vertical kiln of lower heat consumption (below 1000 Kcal/Kg
lime) of a capacity of 150t lime daily,

Because of the great need of lime for the fertiliser factory
is to propose to erect a lime factory near Homs,

R INON | LVALURLTION OF THE PRODUCLIIGHN (A) FOR ot

After the report of C, B&b:ln!ki is to remark that in the yeer
1978 was the price of lime in the sugar industry 292 IS/t lime
and in 1980 requested 3}70LS/t lime, Naturally it is a price of 1’
lime fired with coke, but also 1lime from a rotative kiln

could have a production oost of 260LS/t and this price is ncar
the price of cement,

In &ll cases lime must compete cement with the price, if it is

to use it in the btuilding, thercfore it is to chooso the

most economical process of lime production,
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