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1. (20 M1,11.111-0 

11-1f115t1911.11af191-30715 Direct reduction V1111f15V11114f115 61J01 Wiberg Process 1414 9101J1E1 

f1521,1 111-1t115 AtildalflIf,1J-314f115ta(ti'411-11illIfi3J1illaldil; e1)019,11ttlillcdt9T1 Carburetor 1,1,W1 011 

0 

Vi3J101119  : 	qt1111 	900 C 

1.1 Equilibrium composition 611D1UNV1114 Final reduction 

% CO = 	  % Ca, = 

1.2 tilt11-1 Bouduard reaction 

1.3 11 900 
0
C 111f1 Total gas pressure t`ITIA 1 atm tc.tsailniu CO tiit11110e1111i111911cufmnql Wustite 

	  ttanItyillo(%) 	  
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2. 91 flilnill (12flnifiii) 

2.1 91411-1M Heat of reaction 61101`dflitilltif1151JA111,11.-111TAM117404.1fl 6U01 Heat of 

formation 11811,tdM/Vil'Al l,fil tJADA 

CaCO3  = CaO + CO, 

2.2 V11i11441113AD1a1i1d11chn,1t66911610qia4lild1 Heating Value (Net) ill  4,000 

kcal/kg 91411-nari19`,1,401191d1WrrtririlnittallWilii1UNSMILITY) 1 91111111f1 Heating 

efficiency 611015VIRIN11 55% 
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3. Equilibrium temperature 	 ••IDt1J Calcination reaction 	U (10 M,1/1-11,1) 

3.1 Calcination of Mg (OH), when the partial pressure of H20 is 10 atm. 

3.2 Calcination of CaCO3  when the partial pressure of CO, is 0.1 atm. 

9) _ 1 	9) 
4. I:i101,11111A1503J111011J1E1f11511i1111-PUD1t911illtilflflttilil Blast furnace 1.11I0t.M,'AtN11J011 

(10 fntrino 



6 

d 
950 

,==, 	d 	9) 

5. mitiqlcvl bG11Nfl011,`I'Mflflfll (Steel) 141-11JWIlOcc:.',1,51S11 	11JD111.11 3 9filMMt,1 0.1"i11trAli7IJINI21J 

1 5".111DINYHJ (12 WARM) 
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6. lfili,r)iii Sensible heat 611Dltticl(101tAlD0f11,9S4 (Cu70) iitlY1tAlflgAcifiqtlillflii 500°K (8 M,11141,0 

7. OlDlif11f1111 (12 f1(1111,11,0 

7.1 1111111111115(tilThf115 Roasting ttiiflIP14441401cl11 Bed cooling 

7.2 f1151,11 Bed cooling 61101tAlthnilclil Fluidized bed tannefiG1J1N1 Lurgi tc1JUDEi1115 ttM,'0111 

, . . 1 
'MIMI Don-Oliver LW c1/110011 t5 'IN11111_15:.,11DIJa'n1 
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8. 91411inill Heat and mass balance iviiicutoltrAilwirntriniwnol (Vertical shaft kiln) 

91f141p411dllii LtWov,f111-ntlif11f1'111J5)0149101311411ALM,' Heat efficiency 110111115`f,111.4'30 MOLT 

tiaultdalcdr:1 
a, 	A 	 0 

8.1 TlID1f11110,Wfill`WITAiljiluM-10111.011/19) ilillic11.1 25 C 

0 
8.2 Preheat fitiljalEJ Exit gas Lta°:,1,9a t1i11flu il Exit gas 91115n1liflflflltViga 200 C 

8.3 141411,1111-3i1; q1ltd'All Preheat alfliffilrl-Milltlfin,N11111111,011 THIII1j1,1111Tifia0f1111 

91f11.01flflqi1111.9,11fl11,140 100 C 

8.4 IALLIAISAill lila i'A11114 (CH4) iilt6li1tA1ii9ilnicflii 25°C 

8.5 69151f115191610t1A1Alailficli 0.4 mole CH4  vi81411-PUY) 1 mole 

(25 W.1,11141) 
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