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1.      Introduction 

ihere  IK  hardly airone  in  tne worid who doe H not  know  the exprès sion 

"line",       nith  the help  of lime one  can build houses and whitewash 

walls and   it  io aleo well   V.nowr. that   it can be spread en soil as a 

fertilizer thereby  improving the rrowth of plants?  bocaupe of the 

cnemical or j-'iysucal reactions. 

There are certainly several other application possibilities for lime 

but these may well  be either too complicated or not necessarily of 

interest tc the non-professional to be discussed hero. 

how is it produced?      Ycu calcine  it. 

ThiB simple process is nothing moro than i 

Limestone • heat    «    lime • carbon dioxide 

The following guide should give oil  intereste* persons, rrivate as 

well as governmental organisations and institutione, a general 

impression of the moot modern technology for the production of 

quicklime end its by-products, as well as indioations of the 

possibilities which exist to satisfy the growing demand for this 

prodviot, particularly m the developing countries. 

Ko4 t patent bureau existed thousands of ¿ears ago, the people who 

lived m Hosepothamia (over 4CC0 years ago) could have claimed the 

rigato to the invention of the Manufacture of oaioklin*. 

fai tais ovato** faiekllM ant its ay-products belong to the most 

iMortaat materials of traditional and «atara pra*tioUo. »ethe4s 

in/« 
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in the iniurtrviUzed countries'.       This n*B  forced the manufacture 

of lire  ir.  the.*.,  inuntrioi'   to H,.ylop »om  iti--  tr• ditmnal «tare - 

¡*F war  still  practise t   in   the pa ist century - to the most modern 

techniques with a  nupriFinr speed. 

It  is no wonder  then that  this development has not run parallel with 

the non-industrialized countries becaune of their lack of neater 

rroducticn -vid quality requirement«. 

The need to catch ur on induetrialiaation because of the population 

explosion in rr.ost developing countriee, the  fact that this development 

is being concentrated within a very short period of time, and the 

amount of fully detailed offer« of very modern industrial equipment 

has led,  in many ca»e», to hurried investment d«ci«ion«. 

The task of «omeene involved in the utebli.hment and e*pan«ion of 

industry in developing countries should be, therefore, to atapt the 

recommendations to the individual need of the receiver to prevent 

incorrect investments beine made« 

A farther aim of this publication i«, therefore, tm five informmtie* 

H   o he« an adaptation of the i«ua—wnrt«tion« «u*«e«ted »an hol» 

•»«room« one of the develefment «tage« ef thi« industry e,f. a* 

aeattatien to the present reqmremeat«, te the import «eeeibilitlee 

end to the evmlUbility of raw material and fuel.     fait •mia 

preferably ee neeemalithe« to »»king UM »f the raféate« pemelbili»»> 

of iat reame lag iiemni «•!«•• te modem Hin*" •Mm» promue tie» mthmt* 

•ne/or to limali fin« mêm teohnelmfjr« 

••• 



Only when one r< «lieea how vernatile the utilisation of calcium IB 

as »n indispensable element it, our B©ciet,v will tniu guideline be of 

apeoific   im¡ort-itice. 

It IB for thie reason that the following soheeiatic aununery ©f the 

utilisation of lime and 4© 1 omite ie given. 

•V... 
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No. 1,  p./, 

+- 

(._. 

IT 

Iren and IIHÎ industry 

Lineatone, dolomita limestone 
(Blapt furnace chipa, foundry limestone) 
Lineatone, cruahed 
i^uiok lime, in lumpa (steel works lime) 
and crushed (agglomerating plant lime) 
Sintered dolomite, in lumps and crushed 
aintered dolomitic limestone 

No.1), p./. 

~R     Chemical induatrv and other industrien 

Limestone, dolomitic limestone,  in lumpa 
and oruahed, calcite,  in lumps and 
cruahed,  semi-acid dolomitic, calcined 
lime and dolomite, in lumps and cruahed 
calcium hydrate 
sintered dolomite, in lumpa and cruahed 
sintered dolomitic limestone 

29      Construction materials industry 

Lineatene, dolomitic limestone, calcite, 
in lumps, grains and crushed 
semi-acid dolomitic air hardening and 
hydreulically hardening lime 
sintered dolomitic limestone 

»     Construction industry 

Lineaton«, dolomitic limestone, 
•a rubble, ballast, ohips, sand and flour 
oaloite and terrasso ohips 
tar macad—, asphalt macadam 
semi-acid dolomite 
air hardmning and hydreulically hardening 
lis» 

No. 17, p.4 

v No.30, p.5 

No.36, p.t 

• Nn.42, p.* 

•ri, magnesia nari 
manuring lineatone and dolonitio limestone 
in Imam« 
manuring lime and dolomitic lim« 
slaked lime ani delenitic lima miasd lim« 
feed lis», poultry grit 

UM/... 
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ÏY.e  construe ti oí;  ìiuu.iHr;..   la  of  • r unary   irr,; ortiti.ee   because  of   it:; 

uinding a(:ent  r>'-4'aire;."iotite,       As a result,  ti.ILS  industry   Ui  tue 

primary consumer of  1 ir:.G.      However,   in  such developing countries 

'»:.ere  lime i.au ar, ,vot  not   been ¡ ro.r.;ced   -u.d wnere  in its place  for 

instance cement \.au   bout, utsed as a binding agent,   it  is becoming 

¿ncre.H3i;.gly obvioius   tt¡at  there  is a tendency  to  work  towards an 

ir.uepender.ee of cement or clinker import. 

In countries where  cement  ic already being produced and where there 

ia therefore no douLt  about   the availability   of limestone de¡OBÍts 

ti.ere  is a clear tendency to establisr. lime industrio,  the purpose 

Leing to obtain a cheaper binding agent  than cement» 

Since  the establishment of steelworks,  chemical  industries and 

refractory industries} since the discovery of seil de-acidification 

through lime;   because of the advantage of addition of lime to animal 

feedstuffs) and in particular since the start of construction material 

industries with lime as raw material, the industrialization of the 

lime industry has developed,  taking these new consumers into 

consideration. 

It is consequently of the greatest importance to market policy to 

realize that the development of an industrialized lime manufacture 

is not, as in the industrialised countries, growing organically with 

the growth of the potential of the consumer industries.     It is 

rather emerging sporadically as a newly founded industry. 

The trend towards large kiln units with the purpose of obtaining 

a more favourable depreciation of the invested oapital and thereby 

remaining/... 
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renaming competitive;  tf.ru,-h correspondingly low  oalen  friere r.hcuid 

only  i.e a^ÌKii  to <ìevelovr.,£ co-mines after careful  investigation, 

lu  Rjite  oí' thn validity  o:   this consideration for  industrialized 

COUTitriCS. 

The  pro-re^uiratc  for tno rati -nal  operation of hiph ca¡acity lime 

kilns is a corresponding consumer market which should be divided 

preferably amone a number of different consumer industries,      With 

regard to continuity,  steel works and  the chemical  industry are 

normally more stable consumers than the construction ìnduetry which 

is  liable  to reduce its activity during the winter period in the 

polar and  temperate zones. 

In sub-tropical and tropical zones significant variations in the 

consumption of the construction industry can be registered due to 

the influence of rainy  seasons and the like. 

Whsn conducting market surveys, and especially when a significant 

part of the production of the new or expanding manufacture ii meant 

for export,  it is recommended that market surveys aleo be conducted 

in the importing countries, in coopération with the authorities of 

that country. 

While it is relatively eaay to obtain the consumption figures of the 

lias consuming industry, it is generally more difficult to get exact 

information about the requirements of the construction industry. 

At all times over or under estimates should be avoided and it is 

recommended that use be made of the help provided by governmental 

effioes and institutions. 

This/... 
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Hi i i.!  ; rovii'.cF, at  lc-.i.:t  ,u:  r'tr ;%e ¡utlic construe tiot* (luu; aro 

co.cenit'd,  a ¡oraAnii!,;.1  . f a¡;;ít seinf relatively  accurati' consurption 

floree based or,  ".r anount  of anticij ateù construction workc 

calculated as cubic : i'trcp of wall» 

«¡.en  tue private cons ruction sector IB ¡redonunant, estimates of 

the volume of walle '.o Le constructed within a certain unit of time 

can te calculated lj  the application of multiplication factor« 

adjusted witii cue regard to future tendencias* 

WÊf»»» 
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The method of calculation of tr.r contsunj-tion of lime can be 

neer.  ... a l'uw actual  florea   n.   ine followir.f  ^able.    '¡'¡¡e rrortar 

required  for a (river, wall  structure i a calcuiutud ly rr,eai.6 of factors 

B:.owi..(j ti.e ratio  uetwee«. concurrí; tion of tronar ar.ii wall area or wall 

volume, 

'¿'¡•e amount of in,e US.ìù i'or nasonr* i.ortar or ¡ lacter work mortar la 

finali;- calculated on the basis of  ci.e thickness of tht rla»ter coat 

for u.ternal uiá external waile .-¡.jid for oeilince,  tne riwrtar 

rnquiremont for tne ràai:t_rn^t    na t¡ie -uuai proportions of s¿i.a aim 

liti»* 

It is, of course,  impossible to deal wiu. all  types of buildup stones« 

Tus following tabi* si.ows the mortar consum;tion of masonry of full 

bricks. 

Mai Briok Tomst Building materiel requiresant 
thickness dimensions s; -.tool 

oai 
L 

on 
M         H 

per 1  B)2 per 1 «3 

pieoes litres pièces litros 

b,2 24 ile»    5,2 or 33 12 
7,1 £4 1.5   7,1 w 33 ¿a — mm 

11,5 ¿4 ^.5   5,2 W 66 26 .. .. 
24 ".5   7,1 ur 50 24 _ _ 

12,0 25 12,0   6,5 nr 52 25 mm _ 
24,0 24 11,5   5,2 or 132 64 550 270 

24 11,5   7,1 •r 99 60 412 250 
36,5 24 11.5   5,2 or 190 105 541 2ê5 

24 11.5   7,1 xr 149 96 407 261 

Particularly in trooiosl countries with heswy reAnfall stteeyts are 

«•is« ••*• to pr«toot the swaonry by swans of exterior plastering 

of fTMtor tbiokMM, M *vere«o beinf MM.     It OSA bo MWSSS* that 

the/... 
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The method of calculation of tr.r  ecneunj-tion of lime can be 

r.eer.  ... u n.w actual   fifuros   a.   '..n<- followir./'  ¡.able.    Tue rr:ortar 

required  for a civet, wall  structure  is calculated ly rr,ear.s of factors 

ts:.owi..¡; ti.e ratio  uetweei. connurn; tion of cortar ar.ii wall area or wall 

volume. 

ïi.e amount of lu.,e UU.Jù l'or nasonry nortar or j lacter work mortar 13 

finali;1 calculated on it. e basis oí   ti.e t.-iCktiesB of the flaut er coat 

for u.ternal SUA exttmal waile and for ceilings,  trie mortar 

requirement for tne ;-la;:t.m.c»   ' na t¡.o -auai  proportione of c¿i.d uria 

Uli*. 

It li, of cours«,  impossible to dtal witi. all  typet of building stones* 

Tne following table si.ows the mortar consumption of masonry of full 

bricko. 

Wall Brick Format Building material requirement 
thickness dimensions sj T.bol 
0« 

L 
om 
*   H 

per 1 ai per 1 *3 

pieces litres pièces litros 

%2 24 a,s 5,2 or 33 12 
7,1 £4 i.5 7,1 ur 33 1« -_ _ 
¿1,5 ** ^,5 5,2 DP 66 26 _ _ 

24 ".5 7,1 K? 50 24 _ ... 
12,0 25 12,0 6,5 HP 52 25 _ .. 
24,0 24 11,5 5,2 OP 132 64 550 270 

24 11,5 7,1 IP 99 60 412 250 
36,5 24 11,5 5,2 9P 190 105 541 285 

24 11.5 7,1 RP 149 96 407 261 

Particularly in trasloa! countries with heswy rainfall attempts art 

bain* made to protoot the masonry by means of exterior plaatorinf 

of groater thioknaaa, an avoraga kein« 20am.     It otn bo aostano* that 

the/... 
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'  ..    ¡.a::.'    i.-.iCMiiìf.i:   tu  :iV.:¡.i,n¡   for   t..o   , irte u-riii¿; oí'  i xti j lor   • i:iUii, r. 

it    ¿i'.   UI.IV'I -iut 1C    LO   .'»aVt-    toe    ti.ii r.    et    l\.i;r   Uli,     ü.t    '.(•    ti.CU' 

i'XCi'HiUVt' WL'if:..lf   L;UC.   lastra  ,-,a¿   i.t.cui:.t.  .;i;t«tc..i_'u  j'roi:.   i..oir   lYir.dat :• i.: 

Li'cuuje .;' Vitr.itiOi t, 

li.tt'rior ;lai-tcr-i.^ 

i'he  t:.icr..e3i- of  ti.e  i latter ¿r, rer.erally  related  tí   ti.e  cr.ootr.i.« BE of 

t.-.e jlantt-r biiCKii.,- uut  citi.,   m i;.t>¡.;t  CSIìCE,  i.e auüunied  te   nave ai. 

average .'f 1 Hrur.» 

l'i.c i hie UT li.,- ef  u.ttrior cciitn<;t-  unouid not  exceed  I'd...:,   i.ot  ever: 

m casts Wi.ere fui-retardine or fire-reeitìtar.t ceiiitifs are required. 

Tt.e plitBt.rii.f* tMCf-.i.eös  ta as.-ur.-.ta   to  •••«  ti.e layer of r-.ortar from the 

surface ut'  ti.e ¡ i istc:r..i.t: to  tt.o  L.-tCKiiig« 

li. tue l'ol'.owu.^' table  Borne referer.ee fibres for mixing proportions 

cetweei.  Lirt.e arm  car.a  ;n masonry and  plastering mortar are quoted   t 

Kaa.nry mortar 

(l.ixintf proportion* in velum«trie unita) 

Lime rutty 

1,3 • 

.iydrated 
Une 

0,6 * 

Hydraulic 
lime 

0,8 • 

¡iif.tly 
hydraulic 
hyarated 
lima 

«ornan 
lime 

1,0 • 

Sand          ** 
(fine 
natural 
»and 

1,3 • 

1 
1 

2 

1 

1 

3,5 
3 
3 
8 
8 
3 

msr.. 
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*      Litre weicht  (ktf/l) which Hhould  not  be excendid by calculation of 

the mixing prot ortioriB. 

*•      The figurée stated for thf> a;ind  component are only moant «• a pui<ie. 

Variations of u¡   to 20?. are roBBible depending on the type  of sand 

used. 

Flaetering mortar 

Type of mortar       Lime ¡lyd rat ed 
putty lime 

litre weight of      1,3 
component« 1) 
(W«ta3) 

2) 

1 Lin« mortar 

Hydraulic 
lime mortar 

IMMUI mortar 

Standard mortar 
for further ,  1,5 
cement addition   ! 

T 
Highly      r*nd 
hydraulic i 
hydrated j 

lime i 
I 

Roman 
lime 

1,0 1.3 3) 

! 3,5 
I 3 
i 

1) Litre weichte in af/dnr which ara uaad a« the baaia for tha calculation 

«f weight unita freni volvawntric unite «man the actual litre weights are 

unknown» 

2) At a BwUture content of aeprexinetoly 50* »tied on the vet wight. 

3) A e»ieture oontent of t-9Ji ay weight. 

/... 



- 14 - 

It    ; .-•   [roi.IL i.'.   : iv-f.i Mi'.v   to  ruction   .1;  w.ioi.  iri'ioda of   it,e E.irU.'r 

• i'.-toi*;,' ••xj loit. ii ic   it>(OHitF  of   iinertor.p u.ud dolomite   wf-rr  f'cuftd 

.;: co   t'ir   f-i Vf.-  rcrt    , :,l'or:',.it io;, ¡il-rut   ti-*- r»w  "»Irrial    ir.'-«!   ili   t'ie 

ii':i   li..urtr;,, 

1..1   varjou!-  !'prir.;itxojif. ci' lim^stcne, nelwwte, ct;»lk,  tuf noto vii* 

1 x- ' ••j.Xcr.e.  'if.ii  tr.'ivirtine were created   darin* a lerioá  <f  »t proal mutely 

• c   :r-1 -1 ion ¿ears UVIM.I:.<-   ir.  t.'.f MTIWI rf ¡ree ml-rivar.     i.d  »iteruiinf 

t:.i--U.-I, ti:«.-  i aieozei!-J-.   .:•'•)  V< ;>oaoicu:    j.Tioi!:-.  11.te ti.e   | r^Ber.t   tur*» 

Lir?e::toiie  io a l'ir.e   te  ce»rue  oryBt»iì ine rock,   tut «m  e  natitua** 

of w.-.icr.   le  rr.ii.i-ral  cucita» 

..r.ei. * i.ew   lir:;e   ir»du8tr„.   in   to le aet%k>lia;ie<l   it   11 

alie to si'árcí. for auch ¿imaatonc tía; ocita tafciot   n«t awljr 

j.«ve cntmie»l  ccnaoaltioi.ü whtci, srow t.i« nk&m*% y— laja 

I ar-centar**  of 

Calcium ctrfcoruite,  C*CO » but »Ite hwv« « ( ,ya»c»l atrwctttfv Mhtafe 

Mtiefia« th« itatifl «nel a>n«me ra^uiraaainta *f th« 

caleirar.^ t reoaaa)» 

tf oalciu» earamat« n tvmé in tfca a«aa»aj»%Im MI«MBB» 

am^riesiwr c«rstMtt«, C«*L %*>., ta* a*t«rt*!  »• Mll«é 

fiaUmíta.      Baiami tic liattt«» oor.a*«ta tf Ml«ittMBipM>«aaB 

owkw ti •>w|tlÉ»tBi»a vitlt v*ty*a* fMait»«la>« »f 

•ni a)»30.. 
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Vu- ctUciMiUwi of mecí,  irnkte  i*li- oftHii in.-wntb éirrteuiiioN 

uir.c«   • (i«» t«n*|«i "iti.n>   »i   wmei;   tt.e %C      comjer.ont   «tarta  I« ral«u«« 

*©    iE  Uele* öU   ü, mio   t.-.t  ¡ roc« a a it  i»rmn»t«a"   at « lavar ta.purttur« 

tnar,  that of the ror«  at%tl« CaCl   , 

Cualk,  »i.icl. ha« botri >i«|»Bil*ä   Orr » ¡.¡lurry of calci M afealli »f 

•Mil creatura«,   it ai'tari fVuno in « v«ry   riar« fata« 

Nawtwr, btuuer of its nitra»*!;' mi i ifcj steal structure 

jrafel«..» oft««   «rib- durili;  the calcitatimi, ; articuJtrly 

in Um« ahaft  kilr.H cf lar(*r ainar.Biens «*¡ars M« multine 

i i or. IWMI ditti«  llus »r. tr.a trafc«*«rt af Mi« ¿to«t 

•r tua   r*nwt:er¡ cf luat. 

it,  vary  ;.a#« ratsrial,  1*  »a 

raa satartal far ttt« imMtwtUr* of i m ta 

•aia» aaawaata largai; si «li«ila« 

aaaaétjr, t»ia m aatartsi traata ntl « 

af tlt 

aftlaMiaf 

t« «ft» 1 •f la» await* «ai «t#> 

«fi« 



i« 

T'   i' ' i t    . f. ¡- . I  it     o o   : ; il I'-: ' 1 f.     .  !'   '    i     V . r - i >   .. ,, ; ICí»!     ¡-• í'Ui. I. ..!'• r 

•!   i''4*   ¿itti iti.-  i-i..' it>ii'  :Vr (••    • .-»i..t'fii ; .ft   >'!'  .i.f  ¡''.cu I a   it    ; •.••.ft. 

.:   i  a^'i'iht  ,vt  -t.   ;-.i-      if  t'.!  wlPii:.'..  '1    '!•   !';r.i      ' f c;.:.<l<v'.'      :'<. 

•     I      .1    .     >  !'    '     •      r.l     ..      .t.. '      1 'l.l«# 

^«tit'rtiii   ifcl  Hin i tVnl   •iiiiiili 

,        ' V      •     t;      ,.U    ,   --0.0     I..*!    !'iHti.-    Of    .'I!..I.*r    llitCr •*' !«••     t«ili|* 

4V    .lU.t    .;    i . ;.: i . .    (i        .!      .«;    >r    . t.a „.- ' f 1%AI*-
-
' V i of.   ¡r»j<i   tvt    it    » t' 

......i.       t    .» •    i : i   f   '. ..    .-«¿t   ».  ;    i-i».lt,    of   ¡t^tiu.:-   L,.       "#».r   of 

'.i'1 ..   i      .ri    , il.,-» 

I'\. .    i   4".(:.¿      »;    : t-   cir'ii ¡  Ou     «it .Out    4lv   . r<    : >*r  > l¡ «'i ••••   i. 

..ft».,   c . ;.•      ,«t%rrit.   %r<   ,ti¡     te  . f  .   ••»••..«K;    r cttfiUd   »f   • 

er« 1%'iti.íi  ••••»,»       .*  w**¡»i«»Mi*'it «.'•.•èii»ii't*i.i et' er,'eàit.r-   tr«».«i.«a 

.-,  it. «.ci.    »•'.',   , èV»   v«i»«t>i«   inv  .U,%'.,w.  rveuila«        ¡¿».JI. 

..'««util.* '.rw-ci.t < .«r« »ai-i«á«á   .pfi«,.t*iij   n.t» *<•*'ai >•! i*a   reír   t« 

a ..H!    U.'   •*•*   e!   *  '-«r.*« t<>é¿»       '    ra^joti»! Ì.,   it   i*   Mtitltl.t   %• 

r# «vt   '•»   ,T«..    .•-i   t   t    ¡.Mut.   .'»¿•f  t«   >ft»-rf,.i.»   t   •  <•*•>).•••«    • f   tf,a 

' ,i"   ¿-f   .f 't.«    t«-j*«*t(       ti' , ¿f-r  o»«iit*tt   ¡r.  ti èf s» t,*r  _-*j.,   lit  %i.« 

.•.'.*   Mk    %«  «ay    4»r    .f*»     jr»..if.,-»t   .»•   ¿<*lJMka«   »•   f. •• »•• i   «NAèjM«« 

...a  •   •   .^„.ta  j.u..|*r»»J  «lu   t>.« «n«àèii»'#    f t¡.« t«a*«èf  *i*'«r 

ta, .timui... 

« OH |.tt»     trini <ti**jat# Mi.rtaii.«   »..• f»«««»»«* 

•rtt•*,«••* ti   ^«M«ti«    «v*   UMi o»»mm «r >.** 

**> u»fr*«4 tut  i 

••• 

J 
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Calcium Mid« 

••flMtHU» »lid« 

»Ila«« 

Alu»inii« Mia« 

ferric Mud« 

•»Ipfc'ir tristi** 

H>»MÉnriu» iwfitAiict« 

Ml« ••i«« 

«i«aim U«M *f if»*«*««) 

•Vi 

»/•* 

V 

« Mil 

tm tm 

»«to» tto» 

by «M 

• ht* I if 11 «r 

» %• • o«ri«ia 

, If «to 

IMttW«  I« t« fe» «UiAMl  M «M HH«l«n« 

liaft« «T t« tflpwitM« in tlw ran »IW<WI toMMi •# «to 

Mi It—I *f trtOj «É •|M| (toi« Ml «ai 

fwl 

•flu tmi \%m Mil «4M 

M»!«**/*** 
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. >.     .,!••   t ! 1 i t i < ' ru% 1   t'i.el   ri»|ut riM   to  r,**t    Un    in»M   miti rivi   il.nh 

•'   .*>   ifi,'#»>'1   '• ti-ui''   thf I'f.tir«-   ' inri«r  im'«»! *n b«ll*vt( 

1'   i •   «hiMit •   «•>•   imfuritu* iru-r»»an»'n  «t«>*i<iljf  Ui* rwault •>!)  t>*> 

•   r   ",.   irr- itikiliiy or th» Kifniif, 4r*  ¿in? •»* tranufwrt »f th«> 

'.» • • I i • Ì   «¡it    irtïf    |té#»llM*hi#« 

»r il,»'  c*i    te»   >»fi«vrn1i»^,» y»t   rtecMMTy« 

,'.• *ir*MU  •»'ti<*«i f«r< tit«t  th* apeeifit fMl r*fvtr«aMl 

M. tt» f«rc«r <%*> »r C*íCIM*í* ran **««rt«l atti,  if Httmrmi—m 

a   iiMiity »r»  11 •fyU't, ir«* t» xrrr-ftruy ar i«*tr*rtrtny »f 

",•  If*d»r1.      Thlr MMA* trtat   tri«   iftfwt   »r  f*»l   o«M Mil|  WM« 

,o««t«f X tn CM«« Hwn tM 

Mt*n*4  f«*   te tM hilft II ewrtift 

•r o«eo. «•* %eo  m ti» M» 

k^MMJMLJMMIiJHMlLJLiaMI 

•ai 

U firtMMf 

•tUllft « 

1  »A«*   Ter ti» ratêMtsftMMi •* • Ita» 

a» tM aatll«* «i a*»Ut««Ja4liM af • 

« 

m fwi, 

;• «lataM» «f a* 

ti« WftJtM  %• 

IfOTtgMMMti 



I» 

et   t:.   iM.»-rrml  im» ;-| ort  m*¡<¡   i v«il*; i*i t>«>4  ''m-t< ry   .«y ui  i>rovua 

• o rt»ir¡ coffin ¡m t. ion. 

An   inierton« priMujlt. uhnul I  O#  tn*t   tu*   n^|   unv ¡*i,it «U*¿o  h« 

ntuotod no* tp tft« roo maten«! 4o}o«it,   : •' RofMiitimiB    porwut, 

i*.   cM.-f     c   'i»,« MVor.t«*«»   pf  f.t.v   fVt   t'i*t      iiwt'ton«  normally   lr«*a 

*i   i«««t A>«   ltimar«-t ic*lly  /H.'it- ) of iti-, » i^fìt (Hiring tho  firìHf 

t f*"ii,     l'Mc is ;ia* to th*   l*-o««jro of curto,   uouii«, 

t« ¿*rr*> Kcalt »uifw tuo eoottinoua f*tr»ot   jf to« >|i««rr> ««lia 

••»'» *** •«»«•l v.»«.«tr  m   t*fcu.»-  fi«*'« «ill     root.-   tn? irool«* »f 

• v-.«*iot*i.ti> fro»n.f aiutati««  ootwror.  the jilo of   o)»i>u<i notori«! 

•M  tho  r««ol hO|«*r of   tie*  erwM.iv pl«rt,     it . • meo».» ti.*«,  to   i«r<% 

••«lo iroonct»«* t:.o pro-crwoim^ p|**t «wo«  t* ota* t* ot «avo* 

• ito to« ¡twarry «oll, 

fata •••••lo, Mioà to of aarttowlar r*l«v**c« to too eaaoot MMoatrj 

o*««l«, n—mt, %lo* ho eamoiaoroa io canaoatta* *tth do»Uor praam, ti 

«•ito,    I« «et fooot of — nal ra» «at«ri«l «rouetar Nu«? nomoooafy 

•t to* ato to* nu M ti oawaai to 0*00 ia*«otrto«, too aroaloa «r 

Noi «iMritl tronoiirt raa* too aaarr   to too HUB 00» «ti* feo oalvoa 

fe» • oattaalo «MM of tr*«*r«rt«ti«a. 

oaoifaatt «n« «a traato,  i—|i», ot«, feaoa larga <aa«aa>*ti 

aM «aoraforo' rao* »toé» •» *•»• Ho* af •Miwatta* 

I» M laaoiiMOi ta ata*« t— Unii aotattav af liant— a« a 

r«»o 
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r. tin1 iontr%r,V|       c^rt-M'ul  »n<i aftmlml  ov*rml   |>l,tn  for  UK- mirurif 

ot*ral ion B.'io.li   k'p   profar« i   t'.v   ìtterffui.u.r t»:»'    if Ui'i i»tc.(  kjv^i 

Vi' tili' MSfà   i l.Sf '   •    •"•' = '      '   " l<<" •»"   o:' rc:,ov^i   of fluriuriiii. 

'•-Mlifl'ttJF * if i*i     tor  llriairtf' *tld   t'.tai-itir^   il.'   |. ant, if,"  tre 

:"»J""•*"'  tr  '   ^»»t   of  • ,.   m«teriiil. 

iti»1 corre  t   [ i»:.rui^  of  tr,p:-.*  *ct wit lee  »R  I  |>r«*»r«<jui ¡it«  frr 

tt.f retici.»]   ('(»T»' ¡oí.  4!I<I   io»«  iroiuctx.ii roïia,   r.o ; »t t»r  if U:<> 

irir.li,»" 'ii.u   'i.iti.uf»r • ijTf    *rf*   to   Dt-   or.  •   i»rtf«-,   rrr<! ¡ un.  í»r   arr*ll   nc»lft 

fc-'«.J >'P»]   i»rt»l'>p   .'»vp   L«et.   ei'.i^'.t'ii   ir.  4   ..f.ort   t ;»,•   b«c«'t»f 

t'.e i¿*rr>  t¿oor,   f- r  rmn-.-oi.i-, et  .ei,»irup,,;», M.: >"J*«L>1 ;B-I»-U 

at tee u^r. a  i#vei   *r.ci  tf.t   «tncvai  •!' ov«»rlai*4ei   MM? net  prtf»rl> 

mum M tèuViM 

LMMttM,è«iNr • awtiu* hutt rack, un »eMail* M -nia** If 

Oí bíwtiim» 

fr.» ttirw M«è*l   n»tri«É« M*   I 

blMtimr 

fci%»«in# ir.  4T1M 

fclaatiitr ir. i«r#n h«r«ltoUc 

or «te«, UM« »A* ut Nfin «M in l«r«* *•*•*•!•• tal«« %• 

u» kiMtiM« mu •> —a— *aWMM •*«•*#•• b««w «r «iw mg 

MI «hi«, tiwy «r« cirrna «tt, «tuia citwtor »ìMtiRfa ara 

•tu M-MUM é*a»l»«l«i anavfM« 

Cm* ttotffc %km ap»l»«««i«« *r «M «r •%*•* gip« «f M<nug il 

••• 
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*wac«t  on \m  et maturai  ch#r«ct«n«tic or the naaeif,  the oh*«*«r 

bastine if alvo oftftft used ir   ouch caaae »hare thi« math«*,  keMVM 

•f * iaaa« etructvre, or«atea an outwerce dirteted explaaian «f 

the wall e optinoci wit* * high perçant«*« of ahatterinf «f tit« r««k. 

The raaacn for Mi» i« that th«  praaaraUert of berthol««  4« 

e**erlkc«te« «id eipenaive, «Articularly in amllar werk« utUah 

4ea*t4 mainly or, nwnual ererbt tan* or onl| have laattfftea«** 

at tJwtr «iaea«»!. 

In this eonnection th*  fact th-»t chafftbar tltitinf ccr.aur«« « 

ejeaant of ei»la«r/»e with a loawr dagra« ef affici«*«; than 4« th« 

«thar alaatinc nathci« «hculd »• take« inte eenaiécratla*. 

-, iten th« etrurtur* of th« naeeif te al'«*«, th« 

«wltirl« eaawWf tl««tin£« c%r n«v«rth«leti prev« quit« 

eiaa* th« •i«It af <a*t«ria: li«« «etMait í«. ana JS t«n« pew «an par 

II« a* RaajB*ttaa if eirlaviv«« \m aativatai at C,)0 t« ©tJ«, feg far 

Ml »4 «««4: «a«f* i« «Mr. «lactti*«.     I* »hie MM, kumr, a 

wrpVar «f larg« fcouH«r« ar* t« ee niaafá M • raaalt 

aaaaaai*«« «til haw* ta ft» uata fer th« ra-M—it*«; «f 

•Ti«« la panfili v*9tmná i« «rite «i «Ja» at**** 

it* «ai ta* lawa» »tel« «f «Blf MO tarn« par «a par 

raea 
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end on the distance of the  boreholes   from each other aa well *<i 

fro» the quarry wall. 

A quarry which is laid out  in tarreen provides *esy accesa and 

of^Vrs food an.) p%f» position« fro» where the miner in charge of 

the blasting car, conduct and  oupervise the work, 

Particularly in developing countries Traquant electric power 

failure should be taken into account an theae rendar electrical 

equipment somewhat unreliable and compressera driven by etpleeiofi 

anfinge are ne* al way n part  of th* «qui patent of the mining companies, 

HaMMr drills, driven by gasoline engines, «re often usad but thasa 

are difficult to move around and to operata due to thair large 

volume.    In spite of then« «horte owings, bleating ahould bo carried 

out as blastings m senee in a quarry of »ell Uid-out terraooa 

whenever poeeible. 

Blaatinffi in large borekolea are performed in a manner similar 

to theae of blast inga m eeriea but making uae of dril Un» eejwipaeat 

which can be sharpened and i a moveable. 

Tat diameter of the borehole ean reach 300 m and the length ia 

«•sally 2V45 met ree or 

aa operation with large bar aha la blaotinga will require a minian» 

output or 1000 tone per dag »• order to be profitable ani 

lentia* and tranepert faciliti«« of • cirriapiadiagly larga 
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ï.xilosives 

tiynaimte  ti*:;  beer,   .na   r.till   Ií;  often unen  H¡; an ex\ losive,  at;  u; 

occasionali .y  ^jr.  powder,   in  nan.y   p«rt¡;  of  souther.-.   Kurope and   in 

dpvf-loi ir,,- cour.trif :.     Sincn  the   l^sr'n a nxture of areomuu 

intrate ai.ti  ¡art<on  known under  the name of Aî:X ha-   b«en used  in 

increasing amounts. 

The so-called  alurries which are a mixture of Tt;T,  aronornurn nitrate, 

Bodium nitrate,  water and a binder are ueeri  particularly in the 

United States, 

Tht «avantage of Blume« IB that they can be loosely filled into 

the borehole«.    However, now, as before, the use of dynamite 

ignited by detonator« and fuses or by electro-detonators and a 

dynamo is a widely UBed method, 

Urssslmr and stock niliny 

Many possibilities exist between the dressing of the raw Material 

with mallets and the hand picking of the right sises of stones, 

and mechanised and automatic crushing and screening equipment. 

apart from the sis« of production, other factors such as the 

dopreciation period of the invested ospitai, various social con- 

siderations and the available source of energy play an important 

role. 

These considerations ars clossly oenaeetsd to the required stock 

•f dressed raw material prepared for calcination. 

fhe sagres to waieh the oaloiniag unit sf a partly or fully mechanised 

pian« is neeesaarily indspsaasnt ef the crushing and screening 

ee^lpasnt, determines the siaa sf the raw material siles. 

This/... 
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ThiB,   trafilateli   into  termr of a preuomir; tritio  iitairual  plant, 

metrui that  tne  extraction of tue rock,   tue amount  of  labour employed 

in  the crushiiif operation,   th«i haul i rip of crusned material   to   trie 

vicinity of tiii? Kiln arni  tut  piling of trie raw ranterial  prepared 

for calcination,  ut.culii   be  re.ateii   to trie   lerured  independence 

of the calcinine un*+  of  the preceding operations. 

In both cases certain  importance must be attached to the influence 

of weather conditions on  th«;  prepartor.y activities aß well as 

leave days  (especially  ¡several  in a row) although these do not 

effect the calcinine: operation. 

A mechanical crushing and dressing plant consists fundamentally of 

a crusner wmcn is  situateci  below street level and  IB fed by means 

of a chute.    The material crushed to the maximum required gruin 

size  is transported by means of a conveyor belt  to a multiple 

deck aereen,  or several deck screens, which is normally situated 

on top of a battery of silos in BUCH a way that individual fra in 

fractions fall into separate silos. 

The various fraction)can now be extracted fro« the silos by chutos 

and, depending on their sise, be supplied to the individuai consumer 

as stonea for calcination, ballast for road construction, chip« 

for road surfaces, etc. 

4.    fTMtft WtMitlli 

It would provo far too detailed to list and describe all tht existing 

technologies within the limits of thin guide.    Simultaneous developswnt 

in various countries and in particular tht geographic distances 

between such places of development has resulted in older technologies 

being further developed, in many oases rather well, without their osesainf 

known/*.< 
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known  nutriti»   t,hf  hmin<i«ri«,f> of these  «r«îm. 

l'h« prerent Kanuf;icturinf'  dulde to the  Lime Industry will not be 

limited  to one ¡ rócese but  will pive % universal evaluation of the 

application of modern calcination technologies in developing countries« 

The  following technologies  aro listed  alphabetically according 

to the narceii of thnr investors or kiln manufacturers  t 

¿j^g^g^gtjjm 

Azbe Corporation, at. Louis,   Kjr.nouri ,   UiiA 

The most  important feature  of this kiln  IE that the   ower part 

of the shaft is divided by a vertical wt»ll of refractories. 

Installed in this wall is a fuel oil gaaification chamber into 

which a hot mixture of exhaust gas and air is injected. 

The aixture is produced toy extracting the hot exhaust gas froa 

the shaft at the base of the pre-heatiag SOM and by add in« to 

it the required amount of oold primary air*   65JC of the air risa« 

through the coolinr son« while the remaining 1% reaches the kiln 

together with the exhaust «as by means of a circulation fan,    A 

large proportion of the atoaised oil evaporates in the gasification 

oheaber out beoause of oxygon deficiency is only a fraction of the 

oil burned within the chaaber. 

The oil fM emerges fro» the chamber through the ports ani ontoro 

the oeloan of aattrial what* it is banted in tat oelciaing sono 

of ine kiln. 

Typo of fool i heavy fool «il. 



1 
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Dipl. In*.  Karl Beokenbaeh, 400^ BUdenoh, FM. Rep. of (ternary 

The most  important feature of this kiln is a« internal nhaft in 

the centra of the round shaft which gives the affective volume 

of the kiln an annular oroaa section. 

The ooetbuation chambers ara radially situated in the external shell 

and opan into refractory bridges whioh oonnoct the internal with 

the extarnal shaft.   Tuo lavala of ooabustion chambers aro aituated 

on top of aaoh other« 

The spaoaa below the conno«tin« bridges aro froo fron notarial which 

facllitfttoa the smooth entry of the ooneuation «OMO into the aaterial. 

It it ala« noteworthy that tao two ooabustion lavalo oraata throe 

individu«! ealoininf wnoo of whioh the two waawr onoe aparate la 

counter-flaw while the lavar oso operette i» parallel-flew. 

The parallel-flew in the lavar part of the «toft ia create* ay 

•MM af injaeters.   The «Ar whioh enters tho «ila throw«* these 

lajeetera is pre hietod in roowparaters.   4 mixture of oeolia« air 

•K ooaawatian faoee la draam fraa the shaft abavo the toa awraere 

and ia ratmmod to tho aaaft tela» the oeaauatiam chantara. 

Typo of fual t heavy fael «11 aad IM. 

•tailor KO.t 6}éê lad »Ubai. Frankfurt, Hai. la», »f 

Tao atot iamtartaat feature «f the kiln in taie ayatea ia tha 



i 
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•te«.*«*» t,#t. 

•«•**•» i 



r « i t % ' .  ,l*r     rr>: -     ¡»itui,  .•>    »M    .»>ij»»'t   w>trti  >,%r  é » •••    t»t't<*t*<1 

« i •       ,   nhn    h**«v»t     Invi»,    «flit    Kl Ufi   ftf    I   »   I     I    1,   «lift    I   VI«*   t« 

<- i t * è ». tu»-    t- il »<••*•    i'-'r '   ifH»i'i   mtti ri»i   *t.d  i»%i-t », 

''•I»   • r - »io I ©#>->   ef    '      '  mill   i*   Mtni   <M   ••WfciiHl ioti  of   Ut»   ftMl 

i>    • ..••••»•  i»' . '>«•»• »•• IMI »>»»»»r«i »il (Mifitre «r*> i i*c«4 

»•v     ot   if   »lt«rMlttV«i)   •*   tot»,   Hti».   »r   to  fcttn,       flM»   fil   *M   IB 

•MfH"i *• tn#  kilr *»•».! «tih m sir vtl«* *^«*1   t» 0,5 »f tat 

' .1 «st traiti 

:««liii*» «.4 caktMint »ir it i>la*»i mi« th« «»t*ft •« ita IM»« 

tr. t»,tf aajr «*•  MMkutttwi »f tM ail #a» %•*•• Han  »•» ill»»* 

cer.t»et ait*   to*   malarial* 

rjrr* of fM«l   I f\Ml   »it  •** 

•unirli JMMM»»ilaJtiijai 

TtM »Ml   li 

tu Ik* 

a**rt« 

• «•?> vtftM/Hv, »aa. aa* af 

raatar« «r «ma Mia i» 

UM aaaafial la 

•M fa» M**« «a laf% ta 

laft ta MéM 

Par «feu . 

Ita« • «rata«   »*a alita« 

%at alati« af ta» aftaft It la 

Mia la atvfctai 

»*••• 
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tM %M t!.u* ift   î\ r*«* (Mou^ti if»*> natarial fiw 

fyr»   ' f   fu»l    I   h««V}   fiM-l   Ali   «M   *M* 

»••th * 

IrrttMM ay i R«*rt (ftnaatt, ¿art«h, aattaarla»«« 

îaa *aat  larertatt   raatar» t. th*t  t  i. «ait tait aftatft feti« aaaatata 

•f «t laaat ta»  •^•rta. 

M» iMfU, tntareaajmta« fc, • ifeaoU, «M MU« .IMI ,%#Mi- 

T»»»» aaafta ara rirai aitata***««!* IM aaraUal-ria* m* taa 

ramaaa awth «t  th. t« ef »I» •*•*%• at murvala »f ~~raJ 

-«rira* mut ta e—mi fi—. 

«ka Maartal, «M ratura ta 

aat al«a«Mtaljr «urta* taa 

taa iiaaMffftat «f «J» itm ffw aa*a aha/ta ta 

la» aaaMta« atr ta alam tata asta aHafta 

toi taa. 

ta 

•f tel i faal atl aai 

af i «Ht M», PM« ta», «f 

m. «a», af 

r«»» 
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3. Cover plate for 1 
4. Inlet port for air ana not «rial a and exit port 

for «note fMOfl 
5. Intana line for air of renovation 
•       It MR 
7. Hydraulic cylinder for I 
8. Connecting piace to at«Ok 
9. Paed hopper 

IC Drop bottone of 11 
Hi lieiglung bunker 
Iti 13»    Dischargers for 14 ani 15 
14i 15*    Limestone cctiiwri 
14. lineatone diaeharge evnkor 
lit Joint facae 
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19* 8C.    Adn:enion pipea for eooline air 
il« ??.    Bouble puah tmoka for limertcn* -.iiscr.ar.-1- 
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Feed pipo fer pri-.ir;. c; 
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*>eu pipe* fer clerj-.j*. 
£•• 
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tac 
Seai-eircular ccî.-iuit 
fer carrier f-.s 
Carrier ?»n lu..er 
Riuing pire 1er cerní- 

e»n 
•pace for accv^ulalicr 
af wade res 
•wtterfly valve 
Watte f»3 etr.ck 
Carrier gas feci pipe 
Kiln throat 
Charginc valve 
»ell 
V'aete gaa auction aurt 
ftown pipe fcr wacte pas 
¡fccrgcrtcy ttar* 
Safety valve 
I'aete gas exhiurter 

Ttpe «sample «how* a theft »ila firti «* 
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he»«f fatti ell a** « #Mlfl<»tiM 



l1!.'    .'ort    ti ¡ Ol'l'ii.t    !(-•'..!''•   e!'   t.'.c   CI li,       ,    l:.it;     ..;U¡I:.   I;'   !,:.'. t   :,o 

:.ü*, ti   V    W.  I't> i'T    ',:'-    l'UÍ-1     li:    oli    OJ'   , u;;     t, ¡, C :    '   /U.íi ..; ', t    ; "ii^i   !•;    i:      :ì,(;    fi,:, 

,'U't:   <;i»rt>ur>\t 1 i '0   i:.lo  cohitmr.ioii   . :n:> y   i !'   COìTI::, ondi i.,-    low  cnlorii'iC 

V.*)u«>   W;,U:i,   .;¡*l¡   tit.   UU[ | lud   U i.rt:Cl 1¿    to    t.'.u   K;it¡« 

li,,   et», :tr»t<:  cor.trol   e.'  volume  ai.'i  , re.;raro  uT   :.. e  con,tu y -,Oì.  , 'I..>;,T 

,'*G  well   U3  il'   lt,f oxiituct  paeoi wi.icn   ini'iuonce   t;.e  ki li,   itr.oe; nere, 

«  ui.nortr.   t low oí' países   through   the material   i;;  ac!.icvecit 

Through tut technique of producing a ccùbuetioii gas of auj ui;aireu 

calorific value, the process terr.jer.itur« can Le controlled ;i...'. ti.e 

product manufactured witn variable de.-reee of o&lcmatior. 

Tyi« of fuel   t heavy fuol oil  "-hd gas* 

Tho most important f«aturo of this syotcì.t i a that th« fuel ìa 

«tt| plied to the centr« of tho «haft through t¡at«r-«o«*ed burner 

boania. 

By mans of this technology it io poasiolo to construct kiln uniti 

praiuoing Uf; to 60C tpd.    Tho burner booms of this toohnology 

•houle bo particularly «Apha«isod line« it ii thoir desiai, wiucn makes 

tho ootoblxoh/nont of «hafts for such large output» per unit possible« 

It is, of oouroo, necoooory to cool th« burnor beam« coutinucuaiy 

M particularly th« ono« situated in tho upper calcining tono or« 

oiBW«d to tho full rotation temperature. 

1** fM «sit parte ar« r*pla««d by «»»11 burners when oil is used 

M ft fUftl. 

Typ« *f futí i AM«y fuel «11 «nd _ 
»3J/... 
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..«ufa  (Manchester) Lirutwd, Manchester, United Kingdom, 

V'-e ;t.o::t   imj ortat.t  feature  of  this  ¡\, stem in  triât  the heavy fuel 

on  Iü  brought  to panification in ( ipe-8ha¡'cd chanbtrs by being 

sprayed  oti the wall of the chamber  throufn a circular rotating nozzle 

which extends into the chamber ?nd points towards its exterior. 

The pipe-shaped chambers 'vach are pointing downward at an 

inclined angle are heated to the craokitc temperature of the oil 

through radiation from the glowing material in the kiln, 

Suction in the ahaft results in the gaBes being drawn out of the 

gasification chambers into the material in the kiln. 

Type of fuel  t heavy fuel oil 

All theM kilns have several things in oommon.      Son« of the features 

are similar, nothing is entirely different and the degree of 

effioieney of all is high.      How the efficiency of a kiln is 

calculated will be shown in the following notée. 

The speoifio fuel consumption is low and falls between 900 and 

1100 koalas   Aependinf on the actual effioieney. 

The quality of the producta corresponds in every reepeot to the 

high requirements destentad because of the eophistioated procesaos 

which an controlled by the met modern measuring and oontrol équipaient. 

A result of the high decree of autonotion is that the labour requirement 

it estroaely lev (one or two nan per shift).     As is the struoture of 

•35/« •• 
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all of these calcining unita similar HO IB the material  required for 

their construction, and because of equalised production co3ts the prices 

of the kiln« are generally comparable. 

The following graph (pafe 37) shows a comparison of the prices of several 

kilns arid demonstrates how the establishing cost of a kiln compares witn 

its daily output. 

This comparison establishes the fact that, with compléta independence 

of the price structure of mutually competing products, the purchaser 

coats of all large scale caloining kilns become increasingly favourable 

with the rising specific caloining output.      This circumstance is in 

adverse proportion to the requirements of the developing countries. 

latter than all prioe information, which is of no validity when not 

confirm»* by the manufacturer, is an analytical expansion of standard 

prloas whereby the prioe per ton of daily output is shown as a function 

of the 4*1 ly output. 

The gras« shews far instance that the oost of OM of the examined 

kilao with an «utput of 20 tout per éey, boro Mula« "x", amounts to i 

•     M 40,000 por to» of lio* oapaoity. 

•tatléwl», too ooot of • kila proÉMimg fOO tpd as an offoot of the 

•Miti«« tafluoaoe of the daily output om the economy of the erection 

«411 omoumt «o i 

"        .     M 19.000 POT taw of limo oapaoity. 

tèi« It it »lavi«« oowtrioo will how« to 

doprsoiate/.. 
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depreciate  hifli lnvestmei.t cents wrier  turchasirig small  kiln units 

b cause thwy only rarely require/kiln units  for  il ready 

ment.ornd arri known reanons. 

It hP.R been  ühown by UNIDO «xperts in markot   survey* «rid aBBeBsments 

as well as  by statistical   bureaux of vanoun rwernmentB tl¡at  the 

upper production limit of required kiln umtn  Btill  1I«B in moBt 

cases below 20 tone  jer day.       Only  in some cases,  particularly in 

auch countries which require  lime HB a raw material  for industrial 

use, are kiln units with a larger daily output demanded. 

The centra of gravity of the consumption lias in the geographically 

widespread construction industry which is occasionally reluotant to 

pay high freight ratas for lis» produced in distant industrial plants 

beoauM of an already existing low markst price. 

In suoh countries where lis» is produced in field kilns or by the 

similar oottage industry, the prie« of lis» has been fixed at suoh 

a level thai high depreciation oosts oannot be ooverad. 

As only quality requirements are gradually increasing;, it is impossible 

to bast higher prioos of lis« produood in highly iadustrialissd plants 

en the highor quality sf tha prosasi* 

Pinally, should tha sooial viewpoint be oonsldared an iaportani 

faatsr ia oanaaotiaa with ilia estasiisaatat se* fasisriss with a high 

lavai of avisât sine« suoh slants osarais with a law dsgrn af intanai*« 

This many «idsd problem has in spssiflo oasas bean saossasfally 

tar sash susyactlve ani iadivlefeal traatatat «Utah will be sesorlbet ia 

tha fsllawlMt ohaptara.    Córlala tara», whlah aaaiy «• all typas af 

«Una/... 
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Kiln«,  euch AB »i ici fie  therm«!   ccrrumpltefl, kiln elftem»«* «M 

digeocieUor. <1e^rcc <Y tt*  1 i«Hst<tcr.«»,  Kticuld be eaal*ine«t 

?!.••  ¡ricific  therm«)  cer»eu»ftinr.  jr defined ai the «mount  »f oalertae 

sut i lievi to the kiln Mithin « c«rt»in unit of tin, divided «jr the neift?>t 

of  juick Une produced  in the  name unit of time,  we» 

irUtt'h-) í an aw 
Th* caleulatian or kiln efficiency it intentili« «a • an* »a far further 

calculation« rnrticuinrijr *» oatuiMtte« with feaateiltt» ntuiiea at far 

•imi 1er iitveitnent enante« pwr*«eoe.      It «u be defina* a» tea male 

bet «Men the thaoretieai neat mojuinnmt ani the eaeaifi« 

eenaunfitien and it ue**lljr «snraeaed m permanga» 

The fel lavinf rnatara nrn uawé in the oftleulatiea i 

free.fie tharanl «NMatiai (nwlAf fMMMlai) 

fraa OgO annum in «niait 1MM (lit tH0 ffaa) 

00j aewtan« in aniafcltaa <hj ••,) 

DJ . (ta« %«*•! - l.lftt W,   # lfC 

••• 
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um 
m¡ tatti - i.¡Ht m>    (   lO0 

It *•# tntaraat »ha rv«r«MikU gin www» aaitaa M Mil M invaattnc 

bWkt «M th«   UH  pflWIII tlMMHlVM  »• «t«Ajr  • MMHirlMM »f   ih« 

iMÉwctfB mu af MM to« af «via« Ita» WìMJ V%TI«M fuala. 

Tata aa»|W* »a ««li« far »ha »aaafal Rai «èli« of Oaraan* wNtar «ka 

•awJItlaM travati ta« hafara »Ha tía* »f »ha nil árlala lffl/M «ni UM 

Nr • •»•*> aMaa i* »Ita 1*1 ¿«a»«* taHf.     Tata atat> 

ta» fa»t  «aat tfta «i—at—a af »UUalftf »a* caaaaar »il 

I farta»? a««if «taa» «a» aMapM af «a* arattt a*tar aawltlta 

af iMiíaUt •«*•> •"•" •*•! •»* •*••• «I wj>aM a»i«« artaaa af 

fata* lea». 

•ti 

H «all, UaNWfH«, fe» aWHWI « MBH apMtfva «Mi •* • «• 

t, iiiwHaj ta ta» a»%a»l tía» art laaatta», %• «atar ant» 

»a^BB   B^Pma/VVapaJaaasJa,    VäVar   ?Aw»^Ba^aj»>VMJBJ   JBJar vVani    % VJar    WVflâVw    SJAvJaaana*     HJä»«vVA*»jâV¿* 

»aarttr t* 

tf tafia» 

ta aaM «M tit» 

tat/. 
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la —llMlttf iffMiuUM 

•—¡tuLMIÊÊÊLÊÊÊÊÊÊM M \m liuti 

fai • IMI âfpu» emtEtftm ••«<« puai 

aff it« ta to «tiiiaaf M a fcutftaf aja* u iNt—p —ttw «a Mil aa 

Ml • MW tfat af 

»Wl ÜtMUllM «Ml Mi Ml BNÉNtt, «11 af 

1, MMto étoMPBiai M faali 

It paaHMa la it»< 

Hat la ta« 1M» aMffcataM. 

•r*a 
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Anothor example is worth mentioning IWWH of iti ooaiplatoly oppoaitc 

natura« 

In a South lMt Asian dovoloping country, favourad by an abuadanoy of 

orudo oil« tha pradoainant tendonoy waa to oonaarva tho forcato in ordor 

to avoid orooion and to inoroaao tha utilisation of oil aa a fuol« 

Th« aaaigtwaont was to doalgn a atandard kiln with industrial oharaetorio- 

tiea which oould bo conatruotod in largor nuabari, indopondont of 

importât 10« of inatrusanta and aqwipaant parta. 

Tha attaohod akatch ahowa that tho abaft wall waa dooignad aa a briok 

saaatruation»     flooding aad diaoaarglag ia porforaad Manually,     Tho 

firing ia porforaad by aaaaa of an isjaetioa ayatta far hoary fuol oil, 

•ai tat iajootors aro doaigaad ia aath a way that thay eaa ba aaaufaaturod 

ia laoal 

Aa lsjoatiaa taba iaatallad ia tao ahitaty «ad fa« ay a ooU fan 

ia too aoantry itaalf ia aaad iaataaá of a aaaplioatad aad aaaaitlva art 

Tao apaaifio oapaolty of aaaa a «ila atassia ta a-10 tana par a2 por 34 

iatsrastiag faawara of «aia kila la, howawar, tat 

•aat par «aa af daily praéaatiaa aaaatni «ita tat aaaa ao«t figaro 

tao oaallaat af taa oaawaatlaaal kilao aatoribad oarliar la «ala 

I« aaaaata «a aaaraaiaataly m 9.000 por taa af daily 

«• • 40.000 par «aa af daily prataaUaa. 

Hi/. 
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In the first exaapls concerning a wood-fired lias shaft kiln, no «pedal 

emphasis could be put on tht laport fro« const motion of the kiln at at 

present no manufacture of stool parts, machinery or refractories has been 

established in the country.      The opposite situation influonood the 

planning of the oil-fired standard kiln - described in the second example 

where a kiln which could be Manufactured exclusively in the country 

itself Mas designed. 

nie estimated prioes are correspondingly di i feront t approximately 

m 300.000 for the wood-fired kiln and M 50.000 for the oil-fired 

standard kiln« 

Thar« is, of oeurse, «are than 100). dlfferenoe between th« production 

oapaoities of the kilns.     This ooaiitien does not, h«w«v«r, haw« any 

slgaifioant influsnoe on the final prioe.     for instance, an oil-fired 

kiln constructed according to the demonstrated pattern with two firing 

lavala and a corresponding fra« shaft disaster aa wall aa a corresponding 

effeotlve shaft say cost aar« than the original figure aWva (H 50.000) 

sat leas than M 100.000. 

Tassa tas eaaaples prove oleari* tao individual annner in whieh the 

éaveleaing oouatrlss säst be aéviaoé, tartieulsrljr osasaraiaf the design 

ef lias plants, in order t« oraat« realisti« nrsjssts whioa atrv« their 

partiswlar 

JBPMü narlilisi if m littiHi if m If wiÊUtiMMÈÈÊËàJÊ 

Vas flriaj i« i» Mst «asas still »rfsrasd asssKiaf ta ta« prlnsipl« 

sf ssantsr <nwf««t whioh saaas that tas oalwan ef saterial «inks in the 

ilrastisa sf tas shaft fast «ail« tas fin barns ia tas iirastisn of ih« 

ateft taa.     Tas steft is divida« iato taras tsass vaiali, aooerding to 

thair/... 
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thtir function« (ttarting from tht shaft top and movine in the direction 

of tht flow of material), art defined aa follows i 

Pre-hoating son« 

Firing son« (reaction sont) 

Cool Inf sont 

Tht shaft dimensions, i.t. th« «fftotiv« working steft height and light 

•baft dia*«t«r, result fro* th« dtsirtd output por unit of Us» whtreay 

tht Might and tht diameter sniat be proportionately rtlatod to on« 

another«     This proportion la calculated on th« basi« of th« h«at tran«f«r 

conditions which dopane on th« tiM th« product spando in th« firing sane 

a« Mil aa on th« partióla siée of th« lia« «tea« f««i.     Th« firing 

t«aptretur«e oan vary between d50°C and 1200°C d«p«niing on th« nayaâaal 

and ohsaieal preptrti«« of ta« lia« «ton«. 

Asauaing that a oorr««t eholo« of th« áiataaiaaa of th« abaft and th« 

individual aaaee ha« baaa saia, tht esmaaat gaa teaatvatare «ill Ila 

in tht ragion «f 2OO°-3O0°C waaa liquid ar gaaaaaa feele ara apaisai. 

fat teaptreture of ta« lia* di «»irati at tht feat of ta« «haft «h said aa 

a ni« act «aaaai SOTJ. 

tat lining «f tht sanft seeula oimsp«ad ta th« 

which amena that a ragalar s—iafiial taality af fisa «lay rafraetevlee 

«aa «s «att if ta« fita i« seemly dietriaatcd ever the tetal aree» 

•attica «f the ahaft aai M waaeatrellaelc haat tsatcatraticae eeoe*. 

fat alaatniaa «ala« aaataat af ta« liaing in tha firing aana ah «aid aa« 

cacata ¥$,     la taa pu aiatiag ami eeeliag aaaat fir« ala* artel» with 

y>¥$ alaaiaivji «aléa ««ataat ara aeraally rally eetiafaeterjr* 

If tat «yttaa fuaotioaa «all th« liaiag ia taa firiag aaaa ebeeM haaa 
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• lifo of two to four yoaro ¿«ponding on tho voar oouood by tho 

obraoivonooo of th« row Motor loi.     Tho lifo of tho lining in tho pro« 

hooting and cooling lonoo io M O rulo tvieo oo long «o tho lining in 

tho firing oono.     Thooo ootinatoo rtfor to rofro«torioi which comply 

with roeognisod international otondordi. 

s   frwfM MI wtüti m\m 

Control of tho firing procoos« 

Acoording to toohnology a roeordor-oontrollor for • high capacity liM 

•haft kiln ofton coito M much M • omll «oai-aochaniiod ihoft kiln. 

Tho prie« nluojro dopando» of o«um, on tao mmfeor of opoeifie prooooo 

variablen which omit oo aaaatiraÉ, rooordod «id controlled. 

Tho MiiiriMiit of tho volaaa of gaaoa 1« »ormaily carried o«t ay •*• 

of • dotorwiaation of proaoar« «Iffereaea oooording to tho Bomoalli 

oojantian* 

The ecjaatian for tho flaw M M> oxproaeed M 

o ia • factor *M lifiaii o* üM iMtpi «f • tkrettlo 

ami la «few pipo {Mowing aiaafcrap or • veatari accola), tho dio»noi» 

of the aia», tao éOMity of «a* aedi«* and a few etacr varleolea« 

lag aaaipBMrt far oao flaw aeaeweaoat normally oaaaiota 

of tao «wattle ifrugiaiM, a oaaeeriag itapünga eoe*r«tcly oa*a»faet*rod 

awwNlii ta the ealemlaticew) «f a oaeeialiet, a riag collate an* eeae 

aetree t alaati« «aba.     UM riag Ulaan par fa—a tat oaloalatlaa 
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according to the above mentioned formula. 

However,  if one is willing and able to calculate  the pressure difference 

can be read from a Krell manometer (limilar to e U-tube) and the resulting 

coat of the instrument for a flow measurement is reduced fay 60-80%'. 

It IB, of couree, also possible to record the measuring results by means 

of a recording ring balance« 

•oaeur—enta of pressure 

As in the care of volumetric meeewressnts positive es Mil M negative 

pressures oan be measured by mean« »f indicating or recording Insti—ml i 

es well es by simple U-tubes. 

Hers again it is s question of money es to which instrument is oheoe«. 

The necessity of measuring voltarne as well es preesmre is related to ike 

firing technology, i.e. the rartloaler kiln la «Motion.     However, 

under ether cireuastenoes to be described below, oaapllceted instrwjam- 

tetion can, aa a rule, be waived. 

A measurement of the process tsfsreturs, called direct ..••». ••••...», 

is impossible ana to the difficulty of placing a tteerasooesle in tks> 

firing chamber.     All eeeemremonts in the kiln shaft arc, therefore, 

indirect measurement • which meano that the the «Isaia» elesents oaly 

protrude to a oertain peel tien la the kiln llnln« M that they eojaaad 

be «smago« by the descending lis». 

The msasarlaf resalta can be shcem en lndioatias iastnatats or ce» 

registered oa a recorder with oaa er several sal 



Such type« of équipaient consul of compensation instrumente fer 

compensation of the variations in the external temperatura at the 

référença point, as well as so-oelled compensation oabl<a for the 

connections between  the thermocouples and  the instruments. 

Regarding the necessity for measurement of temperature,  it  should be 

pointed out that information about the temperature in pipes for hot gaseo 

or in the lining of the firing or sinter ione can warn about super heating 

and consequent damage of material or equipment,     A certain minimum of 

instrumentation should therefore always be provided. 

It is indispensable during the start-up period of a kiln (ana later 

rsoo—sndablt at oertain intervals) to carry eut analysas of the esheust 

CM.     The purpose of such an analysis is to detersine i 

a)     Tat M>2 sentant in the esbeuet fas which serras no a central 

ef the efficiency of the dissociation pressest 

li)     The 02 content which shews whether the dissociâtie« preoees 

runs M ateiohiometrioally as possible, i.e. with neither too 

hist nor tee low a proportion of oeaouatloa sir,      the 

eelealatien of the sir value consiste ef a multiplication 

of tot ——ret 02 vaine by the foster 3,T»t too rotis between 

too eaftaan aoé the nitrogen in too airi 

•)     The 00 content which is a control of whether a correctly 

esoso» sir factor sect in fact recuit in eeaaloto cessait lost 

4)     If rssjsirsd, the 1{ ani 01. content aoeeriiaf, to the faci 

wtUiaos, in creer te cetoroAno whether the nsfcnstibie fas 

»oaf lately «UUaci ia the farla« st scese. 

vorê*/»«« 
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V.T.v e»r««neive electrical inatruaantn Tor «aa analma »neh operate 

»jtcmatiraiiy on « piiyaical b*Bii »re available, «H w«n aa leae eapenaive 

automatic  wiBtrumei.ta much operate on a chetr.ical baaie« 

Tne  importance of proper maintenance during continunua operatian la 

equal  for both typen of niHtrum*ntation, 

The eo-called Oraat-apparatue for manual opa rat ion ia a vary aatiafaetary 

riaca of equipment   for gao analyaiB Nt.ieh la tndiapenaable  in any lia» 

calcining procesa,  provided it ia operated ana Maintain*« by trained 

paraonnel • 

Whanewer a n<« Una kiln ia put into operation, be it even in the 

malleat plant, it ahauld be done »nth the crcperai ia« of a «faciali»* 

•a» oould at leaat aajuat the kiln aoaaraia« t« tit« «aaira« praaaatt« 

iity by mean« af a« OrMt-«aaar«%aa. 

Tha fallavi»« rula« ara «aaarallf vali« far aa* afpUiaal« to «bf firm«« 

taahaaiaar i 

aav ntarial 

ilaaax»* aHaaai at haft aatoia • 

aajr «vaia «aie* ia laaaar «aaa tèa témeme tmmm aaaalaiaa« ta tta 

fina« MM.     An* «vaia naia* ta ta* avail »all, «a «M aaaauatf, la 

«if »tt 

aatarial aa« faal 

Ü Mai at «Maa« I» ava** m M« 

walaamtaailf aaaavaaat *• tat ««pava* atjaat«* 

at taa «ila, aa« laaa af i«»ittaa iiamwaa.     tèa am« aaaatoa %a «a» 

flat/. 
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foal M, ìNWN »r • tnmmlté«* or it« oalartrto ulw, iti quantity ia 

4tt*mt*N ay «raviiwtrie or valuaatric m—mtrmmi and nuit ba brau*M 

into accerdanca vith th« quantity of rati «atanal in ordar ta radiata 

tha davclavnarit of heat  in tha kiln. 

With r» f« ranca to  Ute chapter abcut   the  contrai ef th«  firlnf ¿-racen 

it can b«  aaid that good  firirif raaulta ean be obtained «van without 

ooaf Ilea tec aeaaurm* and control  ìnetruaantatian if only the abova 

aantioned  baaic rulti ara obiervad, caabined with a amimi* of eauip- 

«writ and  know-he«. 

á ranga of laveettflattan aaatiaaltttaa fw éatatwiaatia* «f tfca aaaUty 

•f t*a a>t««lu» asta* in tat oeatiamUan ef tèa aaawiaeUtta« tar 

•antral »f «IM fir»*« rnini liwuu ta ta* praaiaaa 

•wilt» ••Mni ««aaleta «f t 

•cattai «r aa*»tte*Mt«i 

MJÈÊJÊtJÈËÈÊËà 

00, iiatit éfrtaiaiaatia» ta a* trtataat m ««Mr 

w «»ai M atta • ria* t« ta* ricattati «UllMitea 

ttt« é*«M«ia*tt«ft «am ta Iwtfcat M ta» tint at«» 

a* ti» «ila 

»• • IIWHU 



Uaw Intuiti? (fendaavartand dar dautauhan Kalktnduatri« •.».), tu« 

wtar af hydraUar M »all •• th* raaidual r.mrton ¿tosida contant owi 

ba datarmin»d during one procedura, 

Th« «nalyaia requiree  t 

1 alectricel muffi« furn»ce with • finn« range to 11P0*C ene 

•ftiipptd mth a temperature reading inatrwwM 

1 eneljrtioal balance, accureey 0,01 g 

1 deeicceter »ith • drying »ed IM 

vwiMi cruciblae 

Procedura i 5 er 10 | »f finely pevdered quiek lia» ia eeoeretal/ wie*** 

in • prcvioMly mifkai orvcible «ü heated t« *Jo*C i« tbe twmm peraittia« 

tm kMN   eeakinf. Ua» at thia tupmliii,     H» M*I« t, thaw alleava- 

te «Mi ta NN teaeeretere in «fc» deoiocete*. 

faa a»UM leee iS deterainad * <M»a*tftJ.    UM null ia tat 

aa»»r •# ayiratiea in the erteiaal eaaple «* i« etfiraeead by UM | 

eaataj» of tha ertyinal «alai a»***«, 

áfUNafit, MM «M oeayle ia heated ta I«*fle «M aw*»a M «Il4« 

tWMI%t«N fa* tata« 

lau ealeinatie« rtmmtt the raeiaatl 00, fr« «IM lia« aaaaec 

«MW« ii ¿afeminad «y a riami «ottataj iftir «Ming 

ia the éeeioeete*.     UM 00, aaataat ia    | i« « 

«**#%* f «IM 

•) 

•f li»», tu _ „__ _   •••••••»., 

aapply tMpfet, •%•., taaaira • eaatlfleaUa« af «Da ••Uta» 
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oeatant or tht 1IM,      The »a thai of datarainatian oanaiata of tha HUtiM 

of lia» in h/aroohlwic Mid an« neutralisât ten with «saiu« hy«raeiaa, a 

sallfd t     \ttea. 

Thin analysis rtaulraa i 

1 analytical b.lanea (M aaavt) 

? 50 ml buratta« 

• «aaaar «r ooaioal flask« vita 500 «1 valva» 

l H njrtrsehlarie aai« 

1 a aa«iua hjrirasi«« 

aaaaal aatalaia «alunan (0,1 f par 100 »1 ataajul) 

«Istilla« attar 

1 1,00 e final* pani«ni aala« 11M, aaiaralalj stlftjaaa, ta 

«ita yo al alatili«« «MOT la a aaaiaai ria*. Itar-l—HI» 

•0,00 al l a Mraaalari« aal« i« tétta fraa a tarait« art tat flaak 

«ita ita aawtaat« la aaata« «a «alita* 100 al «iati Ila« «atar la 

a# «allia« aai tat «fcala aAatara •miti «ana «a : 

M «rapa at aaaaal aatalaia aa&atiaa ara tata 

taa aaaato titrata« «mah 1 a «aai« aaamfclilia «util tat 

af I a Kfaraaalarla a*t« la 

èli 

•f «a» Î 0,* te «alaaaata« ay «ha 

* m -  M  (a-a) 
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«)      BeactmU test of th. called rroduct 

Bamcally  trio aarr.e  equipment   m Ut-ed  for the reactivity tept of the  Um. 

This test  in required as a safety ¿niarant.e by variout consumers and  is 

used  furthermore  to tfive  information about   the product's rat« of slaking 

or affinity for moisture for the rur otie of good utilisation of the lime 

f.ydratinp plant,   if suo;,  IB available. 

There are several graduations between soft-burnt    and hard-burrt    lima 

and  the safest met: od of determination described m the following is 

basad on the reaction 

Ca (0H)2 • 2 HCl + CaCl2 • HgO 

Procadur« : 50 g calcinad lim of 2-5 •« partióla sita is adda« in 

portion to 1 litro of water at 40*C and stirred.     A nunber of drops of 

phnnol phthalsin la added at the aam Urn.     A rad colour appeurs M taa 

slating (formtion of Ca ^0H)2) takes piso«. 

4 n hydrotalorie acid is then tritrated fra« a $00 al buratta until tha 

rad oolour disappears.     Additional h/drooalaric aaid it addai at any 

•i«p of rad colouring in mah a mjr that taa to luti an always rami m 

oolourlstt.     Thit continuai for tan Minutât and tha consumption of 

hydrochloric acid it raoordod «very Minuta.     Tao valuti ara antarad 

into a diafra* on tim. 

50 « CaO oarratpand «a aaartatuataly 

tim, «xtramly hard-aurnt   lim 

4J0 al 4 » «1, mila, at tha aw 

ml/ amctiimtely 20 »1 ttui. 

stiviti •<" tao praduat 

with taa oonmmr. 

oamid kt of intswtadiata «MM a* 

All amlyms should as aarriad mt m ivo 
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taken from the production over an extended period of time.      Before the 

extraction and weithin,* of the laboratory sample the individual samples 

should be  intimately mixed, crushed and then divided  into equal parts. 

One part of each Bample should then be mixed once more and the sample for 

analysis should only be taken from this representative mixture. 

6,      Putative costi ruta 

It sossis to be difficult to extract some valid basic factors from the 

previous chapters on which the example of a calculation of production 

costs can be baaed. 

This should, however, net keep us fron showing the readers the guida as 

to ha« mah a calculation oar. be oaaposed so that thay may be able t« 

perfara the calculation thaaselves, usine the Individual coat figuras 

relevant to the actual oonditiona. 

TIM fallowing aaanpla ia baaed an a aamtfaoturo of 14,000 tonnas of lias 

Ina p—ont saloa price of quiek lina in Osnsany (1973A4) *• 

lantoljr • T0.00 par ton.     k further analysis of tao profitability 

•Mat an this aalaa prioo and tao oalaulatod production ooots would, 

kswovor, load to a falaa ooaelnaion linoo tat baale faotorn vary froa 

aoantry to oowntry. 

on a loqt ntillsation of tko naanfaotarla« plant, 

tint tao ilaaaod yaarly arotwtian oaanoity is 

wa/»#» 
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Thr calculation of the production co.tr bawd on Qerman figure. l9tA  to 

the following result s 

Cost component 

A) fta» material ,?^ 

Lime Btone 

B) Manufacturing VÌÌÌ1 

Wages 
6 men, 240C h/year 
Additional cost to 
cover leave 

fuel 
Electricity 
Miscellancou. costai 
oonniMble at orea, 
traniporatlon 
maint''rar.C€ ar.d 
repair 
analysa. 
adaini.tration 

prict per       per ton       production     toi.l cosia 
unit quantity coite per year CM 

8,00/t 

10.00/ii 

1,87^ 

109,00/t 0,10« 
0,07/kl* 23 

1%00 

12,00 
11,30 
1,(0 

210,000 

144,000 

-21*22. 
166,000 
196,200 
22,400 

C) 

Depreciation 10)f 
•f 1,6 Mill M 
(capital invest««*) 

Interest 6)1 «f 0,8 
•ill. m {Ym of tae 
oapital investment) 

4Í.20 646,600 

160,000 

•      6t,*0 670,600 

a«/... 
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As a furtuor osanplo of a SUMSMM? putativ« costiti« calculât ion for th* 

production of burnt lino in a Host African dovolopin* country, th« 

following list of putativo costinci is given r 

1) LIM« stono fron Konpina,  franco faotory Douala, 

hand crushed and sortod 

2) Wagt« for wood-foil in« and cutting (tho wood can to« 

obtained fron tho Stats, fro« of ehar«), enarrine 

and diseharffin« aa woll a« transportation frano* 

factory Sonala 

3}     cuiront por to* 

4)     «•«•• for a werfcor par «air 

CFA   3000/to 

CFA    1400/to 

CM       20 

CM     350 

1730 kg i CM 1.400 

340 kg s CM 3.000 

éOkfiCM      10 

•Mitai MSI 

iWMM 

OM uta 

CM 10» 

CM 000 

100 

CM   áOtO 
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Summary 

After havin    referred in general  term» to the application of lime and 

dolomite tne present guide deals in  the chapter on "MARKET" with the 

cr.aracWietics of the part.cular user« who,    because of their ¿rowing 

demand of quick lime,  require an accelerated  industpialiiation and modern- 

ization of tne  production methods. 

The recommendation  is made not  to over or under estimate the potential 

of the market wnen plañían* new Investments or expansions aimed at 

increasing the production capacity. 

In view of the importance of the conatruction industry which, particularly 

in developing countries, account, for the majority of the markst demand, 

spscial emphasis 1« placed on describió« in detail the fundamental back- 

ground of the requirement, of this indu.tri.l branch, supported by 

figures. 

Tha chapter on »RAW KAÏHUI« list, vario«, naturally occuring lim -tone. 

«ith reference to their performance during the calcination process. 

Praticai information concernine sample drilling, ea«ple quarrying ana 

the investigation component, of the castriate analysis is given in tae 

chapter on "LlttSTOlil Dti'OSITl". 

1m chapter on «QUALITY OF THE RAH sUTEWAL" deal, »üb tat vario« 

<I«t,Uty requireaenta of particular user, of li«, a* it i, -mimimi, 

datMoatratad that «van lia. tor the le., da^adi«, aawrtnieti«, industry 

>»poae. liait, on the feasibility of «spianati« of ra« naterial with 

A lnrge impurity oontent. 

¿«acially when planai», new lim mmtmtotim plêm%m ^ lm%%im rf th- 

plant/... 
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plant in relation t<   the main consumers is of great importance aB well as 

the distance from the quarry to the manufacturing plant.    The fact that 

these condition« should not be overlooked «ven when planning small  plants 

is described in  the chapter,  "fHCRLEMS AND ECONOMIC A31ECTS OF TRAt.'SF ORTA- 

TION". 

In the chapters on "MININO, DRILLING AÏJD BUSTINO»and "EXr L0S1VES" an 

introduction is given to the planning of a quarry and the normal methods 

of blasting as well as a comparison of the yields of the various blasting 

methods. 

Finally, a mechanioal dressing plant for the raw material as well as 

sorting is discussed under the title "DRESSING AND STOCKPILING". 

A total of eight different kilns are described in the chapter w. "PROCESS 

TKhHOLOOY". This does not MM, however, that any of thai« technologies 

em oleia to be better than other technologies not mentioned. 

All firing teehnelefies whioh are not utilising liquid or gaseous fuels 

•ewe purposely been emitted.     the reason for this is tèa« in spits of 

the deoreaee of the ernie oil and natural gee resources of the world, 

the probability of substituting these fuels with ooal or coke is parti- 

eelerly li ai ted in developing oountries. 

Kitas ef the kind already teseribed er enes belonging te similar teohnel- 

eglee are therefere eeaetrested «here the market reeuireaent .eke. the» 

feasible. 

eheiee ifUUtneli i.isming laere ani mere freeuently dependent en 

*•* Win»» inniiiii priée is sédition to Me leoal availability ef fuel. 

in eeaerlbsd a% the end ef «hie ehaster, further greater invests*« 

intentions/... 
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intention, in dev.lopinf countn.. «re often influence* by th. need for 

•mailer kiln units. 

It is showi in a dia«rM that th. pries of industrial  kilns e„Fr„Md in 

tsr*. of inv.stm.nt cost ,.r ton of daily production enpacuy can b. 

four to sin tun. as high for »»11 kiln unit. a. for larrer kilns. 

Th. rswlt of this collection of observations is that in th. abssn«. of 

• correspond^ ran«, 0f offer, of Mali, .tandard .haft kiln unit, of 

aiaal« construction but .till of advanta«ou. kiln .ffici.n«y, th. kiln 

Mppli.r. arc often replaced by individual engineering efforts. 

». independent conmUtin« engineer la required to oreat. « «uitaal. 

production «nit tailor^«« to wit mi r^iramnt. attor«, b.00*», of «ft« 

»•MOM Mntiono« above, a standard! sod product does not fit tat. th. structar. 

of th. establish«! Monomio and industrial syst«*. 

Tko MM chapter th«. explains MM technical terns which «it of iaaorta««« 

for th. technician M -.11 a. fo, tho MUMM and the i»du.trial MMniH, 

•ljr »pacific taaiwal ooaatawtu«, kiln .ffioionoy an* di MM Ut ion 

* ooMwiMn of production cost. Mr tonne MM«. IíM «.in« vario«. fMl. 

U MpploMBtoi by tM table, »hieh oho* th. dovolopnoM of th« fMl »»«ta 

a« Mil M th. «TM. profit at vario«, MìO. prioo« water tho lafh 

of riolnf ooho and fuel oil prio... 

fM) oaaaaloa of individual ds.u« of li«, .^t, u tuo «ov.lo.ia« 

eaartri«. «ita totally different infr«-*ruct«r.., illMtrotoi fc» 

anoto».., f«t« tho final part of thl. onaptsr. 

»o ohaator «a »FftOCMa «MB «MITf COrTHOt- oovora m Inajirtuil 

of lia« «aaafMtvra in vio» of th« oonoiderable lnvortM«t ooot. 

•... 
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nec«««arjp and in «pit« of th« vary frcquant but fais« MNintnti of ita 

relativ« appropriattnoea and necessity. 

Th« chapter of this title, therefore, describee th« moat iaportant 

procedures and instruments of th« recording and control equipment und 

for th« control of th« firing pro««««, and Usta th« requirements in ord«r 

of «writ. 

Thi« chapter alas mentions th« meat impartent and universally valid 

pra-requleitea for attaining • feed quality of calcino* product namely, 

food control of th« partida aia« of th« raw material, and oo-ordinatio* 

af th« ran material faad rat« and th« fu«l lar«« in order to maintain 

oonataat temperature condition« in th« kiln. 

1*a «*et frequent t««ta of th« calcined product, i.e. daterwlnatlen of 

residual C0g «antan« and total CaO oontent, an« reactivity taat ara 

deeerlbed tinder tha heedinf "«MUTT CONTROL». 

lafcoratory «quii 

preeedures ara deeerleed. 

it «ad ohemoale «a «all ai tha t«at 

ta enamel« af tha calculation «# predueUen —to la filially 

"wiifiïi cofraNV. 
ih «a» 
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