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 C�/D� /7$� E�:�F� G/�%. H� �� /7$� E��# I0 �� �� �J%� ��Sb2S3�$ I0 �� G�#�� � EC�-O� �J$� E

/�P�-� �D��Q�   .

Sb2S3 + 3Fe      USb + 3 FeS

 �%V�� W�:Kg *,A �� ��%-�Z�9 $%4>%� Kg *,U[ � G/. H� �� \!9 Kg  *,U
�� G/�9 
�� �� ��%-�Z�9 ��: .

  

)                             Mw Sb2S3= 339.7          Mw Fe= 55.8    

         Mw Sb= 121.8       Mw FeS= 87.9

1-


�� #�e� ��/01� f�g� \�.�� #� G��4Z��

U,**G�-� 

U* �� \���� /�%<B** /�>%� � �Zh%� �%! /�%< BB � /�g � &� \��  /�%< (U
�� G��  /�g %�%� \��  /�%< .

 i
�� G�%� $/j �k �:�F� &�%! /7$�

) Methylen= 28 , Mair=29  (

C2H4 + 3O2     2CO2 + 2H2O
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/�$�9 
�� �� �$ �ZV8�� ����J ����� ��# CO. $�  .

 

Composition

50% H2O    M=?

50%KNO3 

Composition

4% H2O    C=?

96%KNO3 

Composition

80% H2O    

20%KNO3 

F= 10000kg/hr

Composition

R=?

 H2O    

KNO3 

Composition     W= ?  

80% H2O 

Evaporator 

Crystallizer 
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 ve� &�$�� w40� ��/� �j���(***m3
��  . �%! &%ZQ� $% w� y��� ) �� ����	21% O2  79  و% N2( $� U*

 $�V: $� ���z�Z��� �J$�(/.�D�� �4g-�� .

{>� ( �P�J ve�O2i
g�k y��� $� 

f ( �P�J ve�N2i
g�k y��� $� 

~ ( �P�J $�V:O2i
g�k y��� $� 

� ( �P�J $�V:N2i
g�k y��� $� 

G ( @�-� �8�O2 i�%� /!�%h �k y��� Ch�� #�8 C  $�V: Ev�0  ~$�h y��� #� &� ����� �� �$  
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��
���� �� �����	 ����� 
����� ���  CO2�� ���� ���  !�� :

Cp=6.393 + 10.100T*10
‐3

 – 3.405T
2
*10

‐6

�� Cp�� #$�  cal/gmol.k%  T�� #$� &��'�  !�(�	 .�����	*�� ��  �� 
���� ��  ��%+ �� ����� 
����� �� �� ,�-� 

�'����	� �� #$� .�/ ��%  ��� �� �0�  �+ :   

) 1lb= 454 gr,1 cal=4.184J , 1 Btu= 252 cal(

.Cal/gmol    -ا�� 
o
C  with T in 

O
C and ∆T in  ∆

o
C    

1    2J/Kgmol.K  with in T in K and ∆T in  ∆K
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 *����� ��CO �� % ���3 ���� �� 4556 ��%+ �0� �� �� �7�89	 
:���;+ 
��<� .��/  .�� �/ = ;�! #���� ������� ��

 .�	�100
o
F ;�! ���%  .

∆Hrxn at 25
o
C= 28299 J

CO(g) + 1/2 O2(g)  CO2(g)

Components ∆H ( j/gmol) moles ∆H ( j)

CO(g) 2167 ? ?

Air 2196 ? ?

 
 

Reactor 

 

CO  100o
F 

Air  100
o
F

O2 :0.21 

N2: 0.79 

∆HProducts = ? 
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455 >�'9	 ?���  ;�@  NaOH AB6��  o
F BC5 >�'9	 �� % =��� D�E� �� 456 �� o

F F5 ;� =��-; �� (�  .D�E� ���'-G

�0� = ! =��� H��; ��� ��! �� .��0. 1+  ;�@  IJ o
FF5 K� %  o

FBL���; ���	 �	� &�� ,�M;� .��� ��� ��� ��! ���I�  

N�0�

Component Temp

(oF)

Conc

percent (Btu/lb)

NaOH 68 100 455

80 10 42

350 73 468

H2O 32 100 0

80 100 48

Ice 32 100 -143

 
H2O 

73% 

NaOH 

10% 

NaOH 

Ice 
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