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1. aBUNDE®Y Walalanany

1.1 Endothermic reaction §19NU Exothermic reaction athals (3 AZUUW)

1.2 fisnuuad Heat capacity NU Net specific heat gonuadals (3 azuun)

b 2
s =

1.3 LmLmiillumau,uumeﬁm:uuﬂauﬁmﬁuuuu Mixed feed (5 AzlLww)

1.4 Sintering(2 AzZLLUW)

1.5 Roast - sintering (2 AzLUY®)



1.6 Blast furnace (4 Azllbi)

1.7 Basic oxygen furnace (3 AzUWW)

1.8 Hydrometallurgy (2 aiziii)

1.9 181 AOD (4 azliibl)



1.10 NIZUIUMINRAUTY (3 AZULUK)

1.11 Kaldo process (2 azliibih)

1.12 Submerged electric arc furnace (3 AzULWH)

2. 33w BATINS T UAR (WeInau) @iaLum‘%néfumaagumalumswﬁﬂgumnuummeﬁ
(Vertical shaft furnace) muﬁayjadavlﬂi{ (12 AZUUL)
1. Net heating value U83tiNW#YK 5000 Kcallkg
2. Heat efficiency 40%
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3.99aFuneTauandnduas Hard-burned lime Ny Soft-burned lime (5 ATUUW)

4. 239FUNIVANNTVDY Gasifier uazlFdmiunulating (6 ATUWW)

5. 398U Retention time U843 Rotary kiln mwﬁagasiavlﬂf: LAZMINNARBILHIYUYIIIN
Auluane 1 i 1Fmssanm 45 mﬁ%aqmﬂugumn ynudenazdIumaiiinuues
wnagalsldinanzan (8 AZLLUW)
amieLan : LEuEuguananele 3 lwas 817 40 We3
ANUAN : LAUDEN 3 %

ANI3ITaL : 2 RPM
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6. 2385118 Hamatsanafiulwwdnnaanlavsdoa (10 AZLUW)
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7 9993118893 LUNTIMa (Flow pattern) w3a Mixing 189 Material lulenngy fiflag) 2 system

vududa wisananazdusznay (8 ATUNY)

8. lunszuauns Roasting 1w ama'ﬁmumqwaﬁ%:ﬁaoﬁmﬁ:mﬂmwui"au'lw,m (Bed

cooling) lag ezl LAZENEIBEIFUNTIAY UIznay (8 Azuun)
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W Lo J s | \d LA
uaz MIaadunuenwBaniInule 9 Immmgﬂﬂsznau’twmﬂa (20 ATULIR)

9.1 Rotary kiln

9.2 Vertical lime kiln
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10. @1y Standard free energy diagram fil#asaaudrony waaslimiudsiaululaazuny
@iae) (6 ATLLI)

n) mindadurnlwanile wie niznziida ﬁaa‘lﬁqmunﬂﬁamw‘mﬁﬂm

o) winlula@d Quen Partial pressure 189 CO, 11 atm ﬁaolfqmwgﬁamwhwiﬂm
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Fig. 9.22'.‘ . §undard free energy of reaction as a function of temperature. The dashed lines are
the equilibrium gas pressure above the oxide and carbonate (hydroxide). ‘
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11. 238 20w Heat and mass balance T89NNILH1 IMAV8I NGV gas (CHy) Wathanufauwll

=) :’ d‘ 1 !
naalatn audanludalui

1.

2
3.
4

Excess oxygen 10%

A/ o vV i o
 irawwdaduen® 25 °C

anaeLan? 500 °C lagien Hot exit gas ANduaINIe

o

. Exit gas ‘ﬁ"l.ﬂéjummﬂﬁaam’hmmﬁm:aanmns:uﬂﬂﬁqmvmw 300 °C  (25Q=LUW)
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Part II - Enthalpy Increments Above 298K*
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The sources for the data in this part are as follows: Kelley, K.K.:
Bureau of Mines Bulletin, 584, 1960. Wicks, C.E. and Block, F.E.:
ﬁgreau of Mines Bulletin, 605, 1963. JANAF Thermochemical Tables,
'"A5.68. Reproduced from Principles of Extractive Metallurgy by
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