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ty
(Water)09.



 250 PPM 

(Soft Water)– 

[H2O + (Na + Ca + Mg)] 

 150 PPM 



 (0-60 mg/l) 

(Hard Water):–



(i) (Permanent Hardness)

(ii) (Temporary Hardness)

(i) (Permanent Hardness)

(Ca) (Mg)





 Angle 104.5º 



 4ºC (277 K) 



 100ºC (373 K) 0ºC (273

K)





1. (Distilled Water)

(Soft Water)

(Hard Water)

(Heavy Water)

1. (Distilled Water)– 

H2O 

 0 PPM (Parts Per Million) 






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 



 (Electrolysis Method)– 

(–) 

(+) 



(i) (Sedimentation Method)– 

(ii) (Filteration Method)– 

(iii) (Fractional of  Distillation)– 

 (Evaporation)– 

 (Condensation)– 

Remark :– UV 

(Na2Al2Si2O8) 

Na(Na4P6O18

(ii) (Temporary Hardness)

(Ca) (Mg)





Ca(OH)2 

Note :–

(Na2CO3)

 PPM (Partical Per Million) 

 0 60 mg/l Soft Water 

60 mg/l Hard

Water 

(Heavy Water)– 

(D2O) 





 101.4ºC 





 
2

2

1D O

6000 H O

 
  
 


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v;Ld rFkk /kkrqdeZ
(Ores & Metallurgy)10.

 (Mineral)–

 (Ores)–

Remark :–

 (Metallurgy)

 (Ore's Concentration)



Note :– 

 (Gravity Method)

 (Magnetic Method)

 (Froth/Foam Floatation

Method)
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 (Roasting)–

 (Calcination)–

 (Metal Refining)

 (MATRIX / GANG)

Gang

 (Flux)

Flux

 (Slug)– (Gang)

(A) (1) (Al2O3.2H2O)

(2)  (Al2O3.H2O)

(3)  (Al2O3)

(4) (Na3AlF6)

Note :–

1.

2.

3. Al

4.

5. Al

(B)

(1) (Cu FeS2)

(2) (Cu2S)

(3) (Cu2O)

(4) CuCO3 . Cu(OH)2

(5) 2CuCO3 . Cu(OH)2

Note:–

(C)

(1) (CaSO4.2H2O)

(2) (CaSO4.½H2O)

(3) (Lime Stone) (CaCO3 )

(4) (CaCl2)

(5) (CaF2)

(D)

(1) (MgSO4.7H2O)

(2) (MgSO4.H2O)

(3) (MgCO3.CaCO3)

(4) (MgCO3)

(5) (KClmgCl2.6H2O)

(E)

(1) (KCl)

(2) (KNO3)

(3) (K2SO4)

(F)

(1) (NaCl)

(2) (NaOH)

(3) (NaHCO3)

(4) (Na2CO3.10H2O)

(5) (NaNO3)

(6) (Na2B4O7.10H2O)

(7) (Na2CO3)

(G) (Pb)

(1) (PbS)

(H) (Ag2S)

(I)

(1) (ZnS)

(2) (ZnO)
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(3) (ZnCO3)

(J)

(1) (HgS)

(2) (Hg2Cl2)

(K)

(1) (Fe3O4)

(2) (Fe2O3)

(3) (FeCO3)

(4) (FeS2)

(5) (Fe2O3.3H2O)

(L) (BaCO3)

(M)

(1) (AuTe2)

(2) [(Ag.Au)Te2]

Note :–

1.

Hope Metal

2.

(Alloy)













(Steel)



0.5 – 1.5%



 High

Carbon Steel 

 Alloy Steel



 Fe, Cr, Ni C





(1) LD Process

(2) Open Hearth Process

(3) Process






