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1. 61J10115@qinl 1 li@LIT-a@ 

1.1 Zone refining (3 fIZLLWIA) 

1.2 Smelting (2 flzI,L141,0 

1.3 Scrap metal (2 fln1,1614) 

1.4 Free energy diagram(2 flnatel.t) 

1.5 Agglomeration (2 flnal,11) 

1.6 Sintering (2 RaLW14,) 

1.7 Wrlani3J1E11J01 Heat of formation (2 flz LL1414) 
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1.8 11113,inInnun-n.  Roasting LiAiravIV■iglkliirmCooling %on (2 fr:.1111,11,) 

1.9 Na11174111414114, Thermodynamics Linz Kinetics 1.101111111M4,1117111.1 Metallurgy 1,VVIThija 

LT111LLwwillrium1ll17 (4 flZI.V14,14,) 

1.10 ldilirinC40.1n17fraavi:',1,vidlii9,44')EAS Liquidation onih@dillivi-ni (5 fl:',111,1311) 

1.11 Hess's law (2 fl:',LLWIA) 

1.12 Specific heat capacity (2 flZ11,1114) 
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1.13 Specific capacitydn@ll,q1LN11.114°11'n (2 f1Z66141,6) 

1.14 Liintauryn-LgaurnINmjettlialaw@f@inuilitl.iru (CaSO4.2H20) (2 (1t'LL1414) 

1.15 SJEJltallfilligirrIaq Dolime (2 f1t'111414) 

1.16 Quick lime (9).1tid@14) (1.5 f1Z111411) 

1.17 Hydrated lime (1jV6l€1g) (1.5 q1:51.1,11,14) 

1.18 WHB l'n@.c,k51,1 lilA@NnVILI (3 f1:51,1,1114) 
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2. WaS1J1E.1161114411.19 °H10116N19}14:111T11111JI,W111 (Shaft furnace) aniqlEla:AEN11A1/03J 
9J 

-n q a LI LI 1 :,11 @ u ( 1 0 fra-, i vu IA ) 
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3. WAErucp.h,Laict@SulF.Availl 9 limmtialLv14nudiu Blast furnace LLan-lowl-In-ai 
9 

kIlli d (15 q1:1611,14) 

3.1 i'mlkifiliTiacw, (Charges) 

3.2 Top gas 1.111'n@INT-M@:',1,71911 
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4. n. n1lliMa6i1neh,O6AONUrtalivin'a1t1nThencru9j1.111viliidl (Open air) 

gnt`Mil0E.ii4lai11q (2 f1:1661114) 

IT'113.1111401111i1 Partial pressure 110.1 CO2 	1 atm ila,iliThatcpu iTh E in 41 

(2 fl:',111414) 

fl.@,IfilMflt Heat of reaction (Kcal/mole) TUrrdnrntrilINJwirralnihnju 

(5 	L1,104) 

5000 kcal/kg T1f11 3000 inn/ Laniniiv, winfrnifitriThapnriliAtn-nAqVulni 
uniniivilakhimitcra 0.5 L3aliniiVi, @lfilvnat (tioapfiLatinn) 

1) iiwypAtientchtqi@il lt\lwarn 
2) Heat efficiency IJNIII:51.111A1111. 	 (5 (l:,'LLIAIA) 

iiptiaiia-nova,1177 

1. Standard Heat of formation L Hf, 298 (kcal/mole) 

CaCO3 	- 288.4 

CaO 	- 151.9 

CO2 	 - 94.05 

2. Atomic weight 

Element H 0 Ca Fe N S C 

Atomic wt 1 16 40 56 14 32 12 
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REACTION'S WITH AND BETWEEN SOLIDS 
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Fig. 9.22.. Standard 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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5. @@il.11E.11'11 1,r1LITIMNILIErliErl IMEN@NInInnurnI (14 fl:LLVM) 

5.1 Equilibrium constant,K 

5.2 Reaction Quotient,Q 

5.3 WLI,MIIST1111,13J1T@leyviiaLavtaun@lffaJ1111 

AGO = _ RT In K 

5.4 MilWIMarlillthalLaltnnrnallaiiNnIzIrri.tn17raqiiiiittln'AlaniViiEntlidlahl,Lhl, 

ill, Free enery diagram i'll,adhlYilErirantli@f14 

CaCO3  = CaO + CO2 
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. 	. 

6. @lailnovifou-nflathiltnniC4olLymilfluaczvi4'finlIfivtalanInn-ntliiitlial@ifiaj Heat 

efficiency 1J 1`C1'11 	Rotary kiln '1 	(10 f1ZL6141-6) 
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v  7. WainnOillVtillIaqt,Vi6niazilannAdlqiehititCnqathiletrin) 	(12 fl :,d LIAM) 

7.1 EAF 

7.2 BOF 
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8. @4'114"g14, Mass balance °H1 Methane combustion q113,161 01411.1 ( 10 fizi,1,1111) 

1. li@ln11ILLiNITM.11,1Tailt (Excess) in Steichiometry 111 10% 

2. Li@LIA(AlLihturighmt (CH4) 
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9. @.11,0JJE.114M111T117 Roasting Laavithi (9 f1:111414) 

9.1 w Galena (PbS) (3 f1:51,1,104) 

9.2 !Ai Sphalerite (ZnS) (3 f1ni,1414) 

9.3 il5v1v4174 (FeS2) (3 q1:1:131,1411)) 

10. -nviLm Sinter-roasting (id'MIS Dweight-Lloid LLMI911440,1AiViiaLfiwiihiliEn60 

(6 fll',LL1,614) 
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