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<Fig-1> Wet process “nodule kiln” (15x16 '/, x 520 ft, no insulation) ;
[1, 350tpd (7, 500bpd), 6, 100, 000 net Btu/t(1, 100, 000 net Btu/bbl)]
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PLANETARY COOLER
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DUST CURTAIN

<Fig-2> Wet process “dust kiln” (15!/,x 14 x 16 '/, x 490 ft, no insulation);
[1, 350tpd (7, 500bpd), 5, 000, 000 net Btu/t(900, 000 net Btu/bbl) ]
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- 1300—1400%F |
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<Fig-3> Long dry process xum, 1airly mgn fuel consumption (14 !/, %16 1/, x 480 ft, no insulation);
[1, 350tpd (7, 500bpd), 4, 200, 000 net Btu/t(755, 000 net Btu/bbl)]
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<Fig-4> Long dry process kiln, low fuel consumption (14 16!/, % 480 ft, insulated lining);
[1, 350tpd (7, 500bpd), 3, 400, 000 net Btu/t (610, 000 net Btu/bbl)
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<Fig-5> One-stage preheater kiln, cyclones:2 @ 121/, ft (14 x16 !/, x 450ft, insulated lining);
[1, 350tpd (7, 500bpd), 3, 300, 000Btu/t (595, 000 net Btu/bbl)]
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750—800°F AND DUST
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<Fig-6> Two-stage preheater kiln, upper cyclones: 2 @12/, ft, lower cyclones:
1 @ 19ft (14 x 400ft, insulated lining); [1, 350tpd (7, 500bpd),
3, 200, 000 .net Btu/t(575, 000 net Btu/bbl)]
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<Fig-7> Four-stage preheater kiln, upper cyclones ; 2 @ 121/, ft, lower cyclones :
3 @ 191t (14 %210 ft, insulated lining); [1, 350 tpd (7, 500 bpd)
2, 800, 000 net Btu/t (505, 000 net Btu/bbl)]
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<Fig-8> Four-stage preheater kiln—alkali and chloride cycles
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dust 1} alkali vapor @ #¢f by-pass system uj
o coating ©] 7] A& BAEY] §8A by-
pass gas & SR ehAl HEIA A oF 31 ByAD
B alkali 9} chloride {h&#el EEE <+
S BELTE HEAAE g
BE F-of = FEMGM: BRI TS alkali € by-
pass spray tower & %3] dust collector 2 ¥
of fEHsltl. by-pass gas: FIHAO AnelA
vortex ADE 53 B0 & 9 BEE wH
AlZ1e}h. by-pass gas ¢t ¥ dust & ZERe <
& A 750°F7kA] wEE 2z v o] 48] cooling &
water spray tower ol 4] o] FofArt. Wzt F7
+= by-pass gas o %= 22 by-pass collector
9} fano] o] & AFLE Aok g}, kiln gas
15% & by-passA# = by-pass system &
collector = #& kiln AR 7|9 4EE KEo] I
S8t e 2® 15~20 % ¢ by-pass system
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<Fig-10> Four-stage preheater kiln—
max. allowed chloride versus size of by-pass

& ARG o FHBEEMA T3] Fokzlth

A A o .2 preheater & 713 }-& waste gas
= x5} 650°Fql ¢ by-pass 9] 72 $%& 1,900°F
ol A waste gas & FIHIEE by-pass system
© kiln o ByEEERE-S ST, BB kR
Z7}= kiln gas & 1% by-pass A7 & © =&t
ok 0.92% Zr3th ‘

4-7 %m0 NS 2EHA

42 preheater kiln 9] %0 HEE = 27F
A AR Aol B

(a) control system & A% o = preheater 9
SE#EWE 018k preheater clogging o] A A7)
t}. '
(b) coating ¢] HFRE-S check 8} coatingo]
A KE}S ¥, BB BBES W AAFHE
el 52F gas AT wWIE 9 WES
% Q= BE 7175 AA3Fe coating?] LRRE
HE Gopok gt

(c) coating & AAsY] S84 FEI E
ol ;BEE <A manhole & A 3ok . A
o] <rAdA fFEY ¢ YEF cycloned] El
%), floors, platform Z-& A X & ok gtrl.

(d) A71¥ 22 coating & AATHE EEH
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<Fig-11> Four-stage preheater kiln—-
by-pass arrangemant
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<Fig-12> Comparison, operating data;

<Fig-13> Comparison, equipment cost
(all kilns:1, 350 tpd 7, 500bpd)

kiln feed with: 0.50% K,0+0.25% Na,O(LOI 36%)

ignited: 0.78% K,0+0.39% Na,0~Nx0 equiv. =0.90% wet kilns } %
| Na,0EQ % dust ,
wet kilns net Btu/t | net Btu/bbl | % cliéker | wasted nodule.kxln ‘ 140
6 @ 3 @ ) (5) dust kiln 145
nodule kiln | 6,100,000 | 1,100,000 | 218 0.50 dry kilns
dust kiln [ 5,000,000 | 900,000 | 178  0.65
| ; ; | long dry kiln ( 140
dry kilns X ‘

’ : - long dry kiln L1150
long dry kiln 4,200,000 | 755,000 | 150, 0.60 | * 7 . L5
long dry kiln 3,400,000 | 610,000 | 121 0.70 | 10 1-stage preheater kiln >
1-stage preh. kiln 3, 300, 000 595, 000 | 118, 0.75 10 2-stage preheater kiln 120
2—stage preh. kiln 3, 200, 000 575, 000 114 0. 80 4—stage preheater kiln 100
4-stage preh. Kkiln 2, 800, 000 505,000 | 100| 0.80 110
4-stage, 15% by-pass | 3,200,000 | 575,000 | 114 0.65| 3 4-stage, 15% by-pass

<l kiln operation o ##f7F = =] $Ev}. cyclone
Well automatic air jet AX & i\ A
coatinge] QA e 787 Eo] Sl A EHRFE,
A& Bl 9 ¢+ oy o Afdrm AT
o] £ poking ©] 94 & 25}

(e) coating ¥A7} H& AA4shx] gAY %
L A a% A7) ¢hobd 4 5 preheater kiln o
A% EEEES AST 4 9. wet processst
Zko] long Kkiln o) 4] A7 #ik tush) & AY
At .

(f) IEgEES 9 al4 preheater kiln -2 A
S 7Hx 2 9l long kiln & EWRL &
gyt whE SEEE EEEtE Aol FFE
4} preheater kiln & 1.8~2. 0rpm &2 E#
e AL JE E F v " preheater
kiln & ojxv} o] wE 2 HET

(g) kiln feed 9] KBS MARES M At
o] suspension type preheater & T coarse &
kiln feed & ZF3 = o) 7}5 3. burning
zoneol A 9 clinker 884 A5l ol A raw mix
o ks g Festth o2 type 9 kiln
g AE raw mix & #pko] wbet 50 mesh resi-
due & o= —5ER OISR FA 3k Wk

(h) dust & &7 a4 BREEKS
23 o coarse §t FiFE BHREEMS And
o}, ks w HodAe fine ¥ WF7F fifH

A alkali &= @50z BT NMTFE AL
Awstz T dust vt £ ARG RTEREA
a7l = gkl long open kiln & alkali B
Bo g #Hintd B st o

olg} e ARAE mFo] E “Jﬂ HREE S
HpoodA HER dustE #l@go®24 akkali &
WhAA F dE Aolvh. KEl 4% cyclone
preheater kiln o} A HEH® dust & EENT =
o] e alkali & Eﬂf?}l grh. alkali =
EREERS Ao Hne ¥x& zterh 44
preheater kilnel Al HEH= = dust% alkali %
Bo] do B E gystem oA alkali & ErEst
v e &9 gE" dust & PRk ok o
ol9} 7+ JiEEo 2 Rk alkali: M3 At

B.o

5.0 B

5-1 operating data

<Fig-12>% 7 report ol A ZCut®l wet pro-

Tl

cess ¢ dry process ¥ o8 7}A kiln &} Eig
data & Mgk Folch €A HEE F J=&

o} o

by-pass & 3% %2 A 99 4% preheater 2
Arpae Koz I HAER FRIh
e wet process ¢l nodule kiln-& 4 & pre-
heater kiln o w}8] A5 567 118 % o
7 7R iyl wet process @1 dust kiln &

4%} preheater kiln®vF 78 % W long
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dry process kiln & kiln W chain & 2ol »2}
21%914 50% 74X A& jEFE7E o @

B E kiln o] Fl— raw mix & FFA%z B
23l s wx)ek kilno] w2 alkali ZH&
Fo Wl HES 5 Ak

kiln o= A% BEREEET A5 e A
o2 AzEv] e dust £S ¥d o
SF 9

5-2 equipment cost

FEdA kT aek 2] K report oA A
et kiln 2 AE £ raw mix & ARLIHE
1, 350t/d F=9 kiln o] vh 28 22 {Fig-13>
ol 4 equipment cost ¢ A #rt FHssteh
BE kilno] A&l AHEE @RK®A, plane-
tary cooler, EHEER, IDF & 233 costh
long dry kiln 3 18 preheater kiln-& costef
cooling & 98 ¥ water spray system 3
kiln 3 gas o FHEEEF G o

1By, 28, 48 2 15% by-passdts 4B
preheater kiln o] spray tower cost 7} €&
Ho] et BHBEES H£#E ducts, piping F9
B zEF o) 9 vk HEHEML by-pass
A+ 4B preheater kiln & F#eoz oo
e, wet process ¢l nodule kiln & 4 B pre-
heater kiln B} #fE BEHA 0% B
dust kiln & nodule kiln 2t} u] 2= 1k = A=
Q EEBBL 2 Fol7t fvh. o] AL nodule
kiln o] v} ¥] 4 dust collector & HE=R 3]7]
o] SEo] H, :

long dry kiln & kiln i chain & #el ==t
4 B% preheater kiln 2.7} FEFEMC] 40~50%

o mo] Et}. 4B cyclone preheater kiln-&
JeFERA A 1 Bkik Q& typeelth o
AL 4 cyclone preheater kiln 9| E#f ko)
#eEko] A2 s 3w 97 HEelth dE3EelA
okom AAE 4B cyclone preheater kiln &
low alkali cement clinker & AF4Fst71. €3 A

 by-pass Mg Z#FA & Holth

o 59 alkali by-pass & 3= dE BHED
ol BA7F 288 factor 2 Heo 8l AR
kiln o] type & AAs 7ol A Folal HHAT
oA A+43H= raw material o} H¥: (WER, 1t
B e AAS FESor ek 4B cyclone
preheater kiln & 15% by-pass¥tet A= &
o as BT SRR HRe Wl R
o Hiffid SEmez AR AHgE Rt
of 32 EEolu. JEY WAL BEA A
cement KA AW FlEe FE Aol

cement clinker 2 #E3I=d wet processE
2% Aok dry process T EE Aol e RE
S S RERQ Blghol FoloF ek i
dA=z dsust 4% & BT " wet
process kiln 2 dry process kiln 2.t} 4
o fuel & #yEESIx|wt dry process #FE raw
material Hroll AK4ro] 6~8% LlLol® o]AL
w7l e we fuele]l WHEEIS. 48 cy-
clone preheater kiln o} dt2&ol A& =15 WA
oln o] &8 WREL kJ alkalli by-pass sys-
tem & EABIY low alkali cement clinker &
H:gestAl @ Aol k. (Rock Products 3k 744 5
Bl A1)
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