


 

 
2 

1387سال  شیمیرشته  سوالات استخدامی وزارت نیرو فهرست    

 فهرست مطالب 

 3صفحه    -   1387  رویوزارت ن  شیمیتکنسین  تخصصی    طهیح  ی: اصل سوالات استخداماولفصل   ❖

 سوال(  50)

  -  1387  رویوزارت ن  تولید  -مهندسی شیمی  تخصصی    طهیح  ی: اصل سوالات استخدام دوم   فصل ❖

 سوال(  55) 10صفحه 



نمونه سوالات استخدامى وزارت نیرو

 سؤالات تخصصی تکنسین شیمی

تعداد سوالات: 50



����� � �� 	
���
����
� � ��
�
������ �	
	 �� 
�� �
�� ��� »������ «� ���� ��� ����  !"� 

�(�
��PH��$
 %(��� ������ &'�� �"() �
�� 

*(���� �� +��,���"�-.�� �
�� /(�"0.1�� 

�%�� ���� �,��, &��"
� 2
3 �� -4�5�� �
�� 

�(�
67�6 89	 8: ;%(89	 8: ;�
6 8�$�< 

*(��-$�4$�=� �� ->?6 &@��, �5 /(�"0.1�� 

�*�&� ��
A@� �� �6 BC �� D�-5�->� ��� �->��6 E��FG �0G�6 

�(�0� �$ � 
��, 8��H5 ;IJ� � �.KG �
G � ��G �6 
��, %(��:�5 �� &6-.�� 0G� ;"I�� � L
M� 8��H5 N� 

*(�.KG � ;
�J� �� O0G ��4P5 BC &6-.�� ��4�� Q->@� /(��
� �: -� 

�/�&��� 0@� BC R$

5 �.KG �� O0,�F�M�6 �"
C -�� �A�) &� ��S
5 ->�	 �� �-� � �
G 

�(�5 -4S%/U%(�/U�5V/U*(��5%/(�5 -4S�/U

�����6 �?���M 
" �>:� �"0� @��, �5 �� Q=>!" W&� 0,
��� B��<  ��� 

�(��?���M �->� %(�" �>G� -�) ��?���M 

*(�" �>!�$ X5 ��?���M /(�" �>G� ��?���M 

�Y�&	�F>3" Z$��
C �� )MPN (� ���� Z$��
C ;�
6 �K\� ;��, 

�(N"-6  �6 8$-� ;�$-6 ���� �� N��0] %(�� 0�	
5 N"-6

>�7 ���� �� 


*(N"-6

>�7 ��� ���� ^,� -��_5 /(N"-6  �6 8$-� ;�$-6 ��� ���� ;0G 0`H@� 

�a�BOD 
" b< &6=c�'%d �-�� O
"0," 
�� �%U ��e�� �e6 -e>�	 �� �-e� &��� c�%U �e:" O0e�C �e:06 .8BOD e$" 8

�� B=c�'c�%���:" ->�	 �� �-� &��� 0@� ),( 1/1350/21 == θdk

�(2458 =BOD %(2478 =BOD *(346/158 =BOD /(363/58 =BOD 

�V�&6C ;�-� &>G"0?6 �"-6 �
7 -�� �A�) �6Y/a=pHN�"-3 ���� �c�%U h�F5 ;��
 �6 ����`�M� 

��:" �0`� )&��� i�3-6 ->�	 -6 �-�(KmolcalRcalE g
�./, 1/998200 ==

�(UUY�/U%(UY�/U*(Y�/U/(Y/�

�j�
" ���: �� N0� &k l	�! ��� ���� �� �->��6 L
, X$ �A�) �UU �6 �%UU �-� &��� �e:" O0�e:� ->�	 �� .m-e,

 On$� 0G�(specific growth rate)��:" �0`� �
�(� N0� �� O0G -�o �$"-G ��5 �->��6 8$" 

�(a/U���: �� %(�%
�� �� *(/V
�� �� /(a
�� �� 



YU������ BC �,
F, X$ ��p���M %%� 0eG�6 &e� +��e�� N�e@6-� i�e3 -e6 -e>�	 �� �-e� &e��� .�M&e��� i�e3-6 ;C �e�p��

&�" ��:" �0`� +���� N�@6-� ->�	 �� ;7"� 

�(%�/U%(%�/%*(�U///(�/�

����� � �� 	
���
����
� � ��
� ���������
Y����-�� �"-M Z$��
C ��
� ->H$-: 0$�6 �,
F, -$
 ��"
� 
" q��"0] �� 

�(d N�"-3 ����PHd0$ dCO2%(-3 ���� �>$0�:" d�
p
�' d @' d N�" 

*(PH&>J: d
6 dN"->�, d/(0$"�
�' dN��0] d��p���M d&>J: 

Y%��0G�6 �" ���G 0$�6 ��"�-6 �,
F, D-r ;
�
C �"0] ��9," � ��"�-6 �,
F, �"-6 

�(0$"�
p
�' %( @' *(N"->�, /(&$��F�G 
��, ��
� ;n��]" 

Y*�c�' �,
F, �r�43 O
�G ;
�
C ��9," �?� d��"�-6 �,
F, ��s@� �6 B=COD &,7
k &,��
 ��S�' �6 a��:" �"0] 
�� 

�(;0,�:� �q$�
4	
: 0�:" ;��I'"PH
" ->F] �6 %t$ N���9� �� ��"0?s, �

%(;0,�:� � �
: ;��I'"PH
" ->��6 �6 �%t$ N���9� �� ��"0?s, �

*(;��I'"/��-,�� N�>:" q@$
 O-uM � QPH
" ->��6 j��C 

: �
: �6 

/(��?@� �� ;�
F, 0F9@� � R$-: ;�
F, D�S%Uh
���: ���� 

Y/�&� D-P� ��
A@� �� �6 ;
v��5 ��?	
��� �0,
G 

�(��$�
"PHQ
��� q$ %(Z��]PHQ
��� q$ 

*(0$0G N"-��_5 
" �-��
��PH/(�?	
��� ^,� -��_5 

Y��w�0� ���:� �"0]�U8>G"�-6 �"-6 &KHx� ->� &>,�: �U�eM� ;"Ie�� -eA, 
" Q
e��� �e$ � R$�e� qe$ 
" ieHx� -e>� &>,�: 

��:" ->K:�@� 

�(8	�" %(-�6*(&<�</(��I� 

YY�N��0] Z$��
C �� d�u!  ��� �"0] (NTU) -�y�5 ���"0, 

�(D-r ;�
6 z�\]%("
� ��?6�K3 �
�� 

*(O�s>:� E�H5�" /(N"->�, � �$->�, ;"I�� 

Ya�N�
S �6 +$I�@� �A�) */%�"I� ->�	 �� ;7"� &]" &��� �� �-e� &e��� N�
Pe6 ;C �eA�) d�:" O0G E�UU &e��� -e>�	

 ��:" �0`� )*/%/(Mg= 

�(%V%(��/�%*(%*/U/(V/%

YV�-�" PHB Ca/%��:" ->�	 �� Q
� 0@� ;C ;{��0�� ;
$ ;"I�� 0G�6 

�(%/U%(a/%*(UU%/U/(%a/U

Yj�" iK: &F$0M BC ��� �xKG �� �->]�6 �"0] I�-M BC ��9$)Red water (&���
G 

https://iranarze.ir/ES425


�("�
v	
] %(bx$-5
, O-' *(;��
v:
x$-5 /(h
,��
< O-5 

aU�&�  $0K5 q�>]7 0�:" �6 "� 

>]7 �`' �] �->]�6 ��:" �"0] 0@] 

�(b�,�] h
��:�6
>]7 %(+$��]
p�] h
��:�6
>]7 

*�b�>]7 h
]
]
><->:" /�>�: |
>:
,
�] �����- 

����� � �� �
��� ��� 
a����5��� (Jar test)��:" &�$��
C L
, �� 

�(&� 8��H5 �,"
�"
� O��� ^,� ;C �6 �� �:" &�$��
C �
G.

%(�:" �,"
�"
� O��� ;"I�� 8��H5 �"-6 Z$��
C 8$->?6.

*(�:" ;
�:�@$-�� -y" �"-6 &�$��
C.

/(��� &:�-6 �
A@� �6 �� �:" &�$��
C&'�S &� ��9," �� �
G.

a%�&� ��S
5 ->�	 �� �-� &��� 0@� BC R$

5 �.KG �� O0,�F�M�6 �"
C -�� �A�) ��
G 

�(U�/U–U%/U%(�/U�U�/U*(�/U–%/U/(%–�

a*��5 2
3 �
7 -uM �,"
>:" &@��, ;�e$-� &e6� �"-6  .G �"
d

m3

20000 &�ue: ��e6 �
dm

m
.2

3

20 0e,�� ;�e�
 �*���e: 

��:" �0`� 

�(�UUU ->� %(a/*�*(U*�a/U->� /(���, �K:���  6�M �
�
� N��=k" �6 

a/��?,�>�
	�� �-5 0�	
5 �"0`� Z��� �"-6 (THMS)��e?6C �e,�! ��4P5 ��  F� �"0� ��9," 
" �:" ->?6 &,0���GC BC �� 

�
G ��"��
! &�u:�

�(&,
-�� Z�< %(�-�� &>J: *(&$"�
0@� /(&��"
� 

a�����"� &'�S �-.�F� � O�
�6 �� �-�y�5 �� �" �:�� &'�S ��� �,"� -uM Z$"I'" 

�(&� +� �'" &� -506 &��-! BC ��4�� � �
G �
G.

%(&F, -��_5 �'" �
G &� ->?6 &��-! ��4�� &	� 0@�.

*(&� ��$
 �'" &� ->?6 &��-! ��4�� � �
G �
G.

/(&� ��$
 �'" &� -506 I�, ��4�� � �
G �
G.

aY� S�3 Z$��
C ~$-k 
" ��
� �"0� B=c�' &��
	C ���� 8��H5 �"-6 &F, ��
G

�(BOD %(TOC *(COD /(ThOD 

aa�z�M (Imhoff)O
"0," �"-6 4>:" B=c�' i��-5 �"0� �-��&� O�� ��
G 

�(8�s@: N"I�' �=�" %(&,{�->�, &	C N�K��-5 



*(&@��, �5  6�M �"
� /(�0�p
�� �"
� 

aV�;�$-� �6 &6=c�' *a%UUU �A�) � 
�� �� 8	�� BOD d�a�U �e:" �
e�
� ->�	 �� �-� &��� .d �,"-e: -e�"%/U0e,
< 


�� �� -4, -� �"-6)2.0(
dayPerson

lb
−

�6 ��:" -4, 0@� B=c�' 8$" &>�HF� Q��H� d0G 

�(*Ya%U %(Vj�UU *(%Y�%Y /(*�VUU 

aj�&6� �6 B=c�' -�" �UUU +93 �6 &��"
� 2
3 ��"� ���: �� iH.� ->� �UUU &.�	��0e�� 0,�� ;��
 d�
G iH.� ->� 

� �:" ���: 0@� 

�(
5
1

%(�/�*(�/%/(�

VU�&�  F�5 ->?6 "� ��! B=c�' �� &,�?��, N�,�:
, 0@$C-' �"0� � 0@� 

�(O�->�� &��"
� %(D��H>� Q�H' 89	 *(O0@.� &'�S /(l	�! ;n���" 

��!" � �#$"�% 	" &#
V���:
5  $o ��
� �"0]Pourbaix diagrams��
G &F, lJ�� I�' -� �"-6 

�(��,
P� ��3�,)Immunity(%(&���
! ��3�,)Corrosion(

*(8�p�� ��3�,)Passivity(/(��"(s6
:� ��3�,)Precipitation(

V%��>��,"� �6 &@�C �	
	 �! q$ �"-6 37.87 g
cm

&���
! ;�$-� �>��,"� �] &5�
S �� 21 A
cm
µ

O
"0e," 0e@� �
eG �-e��

! Q�: �� ->F���� �0>'" &� ��45" &���
)8�C &F5" ;
� =55.8(

�(1.0056%(0.0216*(0.0116/(0.0231

V*�&���
! Q0� �� Mixed-Potential����, �
7 -$
 ->�"��< �"0] 

�(05�] � 0,C ��?�@]"� +�,  ��,�>< %(q$05�] Z@]"� +�, �"-6 O0G �96�� ;�$-� ;"I�� 

*(��?K�GTafel"� �"-6 q$05�] �q$0,C ��?�@] /(Q
��� -�] �A�) 

V/� �x�5 ��  $o ��?$->]�6 
" �>:� �"0] Goethite�0@��!� ��"� Z`, BC ���9� �� �>:
< Z$"0�< �� �] 

�(8�C ��?$->]�6 %(N�4	
: O0@@]��3" ��?$->]�6 

*(;�>� O0@@]0�	
5 ��?$->]�6 /(N"->�, O0@@] ��3" ��?$->]�6 

V���" O-43 &���
! dBC ��  $o ;
$ �"0] )Pitting Corrosion (�0$�F, &� 0$0�5 "� 

�(+���] %(+$I�@� *(-�] /(0$��]"��0�� 

VY�&6C ��	n,7 l!�G+10G�6 &� .��:" -5 ���S -$
 ��
� �"0] 

�(��"� �
�� +���] N�@6-] ��"(s6
:� ��A>," %(&� BC ;�
6 O0,�
! ��A>,"��� .



*(��"� �
�� +���] N�@6-] Q=�," �� Q��H5 /(�
G &� ��S
5 "�
: �$ q�C 
" O��4>:".

Va��0@] &�  F� ->?6  $o I�' �"0] O0,
G "0' 0,C �6 ��7
' �	
	 �! q$ �05�] �r�43 �?� 

�(�
�@��
	C %(+$I�@� *(I@s@� /(b�

VV�vF< ��� O-< �� ;
�:�>$��] -y" -6 �0>'" &� ��45" &���
! L
, �� �7
FH� �?@�6�
5 � �? 

�(&�0�$�: %(&�$"0� *(���-43 /(&'�xG 

Vj���
G &� B
��� O0,
G "0' 0,C �6 �05�] �r�43 ��?F>��: i$�H� 
" ��
� �"0] 

�(��"� &s>�6 8��
 ����`� �6 ;C &$C��].%(��"� {�>	� +�A@5 � -��_5 �6 ��"0� 
��,.

*(;�$-� �!"
@x$ -�) R$

5 /(��"� �
�� I�' �6 ;�
 ��0S ;�x�" 

jU��0G�6 &�  ��,�>< D=>!" 
" &G�,  $o &���
! L
, �� �"0] ��@� 

�(�" O-43 dq�,"
	�� %(q�,"
	�� d&>�	�->x	" *(&�@5 d&>�	�->x	" /(&�@5 dq�,"
	�� 

��'(� ��
�
j��l!�G ��:" �"0� 0$-�� O-`, e O-`, ��->.	" ��S
P! 8$-5 

�(�
G &� ��?5 X�
� ��H6" ��.%(&� ��?5 &6C -�) ��� ���� �� �
G .

*(&� O��4>:" N�"-3 ���� 
" &H�:� O��0�� �� �
G./(�A�) -��_5 �6Cl&��-� O��4>:" ��->.	" 8$" 
" ;"
5.

j%�
" &>A�) �� �� H+6 ��	=3 N���-� +$��%�0G 0�"
! BC �� ;C �"0`� -6"-6 
-10101/2×=SPK�"-64Bacro 

-7104×=qK�"-6−
4HCrO 

�(-8103/8×%(-7103×

*(-6101/2×/(-5102/4×

j*��,
F,  ��� ;
�:"->�5 �� ;
� �6 �"gr�&>�'-r �� 0�:" X$ 
" &k
�J� ]&	
� �-��6 �UU [&e>�'-r X$ 0�:" X$ �]

&	
� �-� �6%UU[dml/U�
: M�/U�
G &� D-P� .� �:" �"0� &>�'-r�� 0�:" 0S�� 

�(%U%(/U*(YU/(VU

j/�;
�:"->�5 �� ml�U+$0: 0$-�� M�/UO-`, N->�, �6 M�/U0e$-�� ;7"� &e�" �eu`, �� �e5 0eG�6 �0`� 0$-�� �A�) 

�0@� ;�-� B
:� �6 L�-G dO-`, 

�(-5102/54×%(-5100/7×*(-5100/66×/(0/0072

j��-$
 ;
�:"->�5 �� ��:" O0@@� ��0��  ��� �"0� 0H6 �6 ;7"� &�" �u`, 
" 

2121 ReRe OXddOX +↔+
�(1Re d%(2Re d*(1OX /(2OX 



jY�"��
!-6 �->��6 &�n$� 
" -$
 ��"
� 
" X��"0� I�	�->.	" ��?G�� �� ��:" �

�(�6�y ;�$-� N0G �6 I�	�->.	" %(�6�y  �<  ��,�>< �6 I�	�->.	" 

*(7�6 ;�
 +?6 ��-: �6 � 8�$�< ���� �� I�	�->.	" /(O0G Q->@� ���->.	"  ��,�>< �6 I�	�->.	" 

ja�-6"-6 i��-5 �"-6 ��"�
�6 ;��
 �� &5�
S �� �
�� �"-�
5���-� �� �U"
e� �"-e6 � �e`�M� -e6"-6%�
>��e' d0eG�6 �e`�M� 


" ��5��K� i��-5 ��'-r:

�(�%(/*(%/(V

jV�&$��F�G�->.	" Z@�"� ;C �� �� &��< +�, eCNAgCNAg +→+ −−+
2)(2&� ��9," �-e�� .-e$
 ��FeG �"0e� �"�"� 

��:" 

�()(),( aMCNaMAgPt −+%()(,)( 2 aMCNCNAgPt −−

*()(),2( aMCNaMAgAg −+/()(),(,)( 2 aMCNaMCNAgAg −−

jj�-��� Q
k �6 Q
��� X$ B(� �.�5�
S �� %-6"-6 ->F�>,�: //UXe$ -��e� Q
ek �6 Q
��� ;�F� 
" �
, �
K� �"0`� d0G�6 

�6 �:" -6"-6 ->� &>,�::

�(**�%(�U�*(a��/(Y*�

�UU�" b,"�
�' E�� �� &,"�
, R6�@� 
" X��"0� &� �"-M O��4>:" ��
� ->��6 &F5 �-��.

�(O-43 05�� ��7 �"%(+$-5 �� ��7 

*(8>�s@5 ��7 /(��I�	 R6�@� � ��->.	" ;�06 �" ���J5 ��7 



نمونه سوالات استخدامى وزارت نیرو

سؤالات تخصصی مهندسی شیمی-تولید

تعداد سوالات: 55



����� ���	
Choose a, b, c, or d which best completes each items. 
 
46-The heat capacity of a substance is defined as the quantity of heat required ….. the 
temperature of the substance 1◦C. 
1) to retort       2) to raise     3) to relapse      4) to rave 

 
47-A liquid has ….. and takes up the shape of its container. 
1)a higher density than a solid   2)a boiling point of 100 ◦C
3)a lower specific gravity than gas   4)a definite volume 
 
48-The volume of gases can be measured by …. 
1) a burette                     2) a graduated cylinder   
3) a measuring tube       4) a beaker  

 
49-In centrifuging, …… particles can be separated more easily than the other processes. 
1)the fine  2) the coarser   3)the heavy  4)the spherical 

 
50-Ventilated hoods are required in all laboratory rooms handling chemicals of any type, in 
order ……. vapors and gases and to provide a safe place.   
1)to inhibit the inhalating     2)to control the pressure of 
3)to remove toxic and flammable   4)to measure the amount of 

 
51-Chlorine is a powerful oxidizing agent, and its function in water….. is to kill bacteria. 
1)sedimentation  2)purification       3)precipitation  4)centrifugation 
 
52-All of the methods of chromatography make use of a stationary phase and …..phase. 
1)a volatile  2)a stable  3)a steady  4)a mobile 

 
53-The principle of solvent extraction process is the difference in …. , in a given solvent, of 
the various components of the mixtures to be separated. 
1)mixing  2)settling  3)volatility  4)solubility 

 
54-Because of …... surface water needs more disinfection than under-ground water. 
1)the higher amount of dissolved oxygen  2)absorbing sunlight 
3)an increase of hardness    4)the presence of viruses 

 
55- In reverse osmosis process, …….water passes through the membrane. 
1) saline  2) brine  3) pure  4) raw 
 


���
 ������
�������	
 �� �
�
 �� ��d1�d2����� ��� �� L���� ��� ������ � ���� ���  !"� �#$�%$ �� ����� &'�( �� Q�'

��  )"*� +��� ���,� �-� '�./ 0/� �*$�1�h1��� �� ��2$� .���� ���4 &'��( ��� ��
�
 ����� 5�$� ��� �����Q �)"*� �' 

�� ���,� �'�./ 0/� �*$�1�h2��� �� ��2$� .�6��*7d1=2d2 08�� �,9�� ��:"/� �� �;� <�( �� ���= 
1
2

h
h

>04� ?��� 



@(0.01B(0.02C(0.03D(0.04

�E�'�.�/ 0�FG HI350 KPa 0J��4 ��� 3 m
s

�$����� K�$ L��M� �� 90�'�� L��$�N ��N'� .��'�� �$����� ��6��*7 ��	
 

300mm>��� ����� 5G�M��-M� �*7 �$���� 5"��� �#� ���� ?�O ���M� ��� �;� <�( '�./ 0/� �� � ���� 

@(21.6B(35.9C(47.5D(50.1

�P�'�./ '� ��= Q$ �8�� �
�R-� ?�NMPa S�/U&'��V �N'� �B������� ���= �"��4 �N'� D������ ��� .5�$� �
��#7

 W�V����=3m
kg

 ����= ���:N 0��X >04� '�)7 
moleK

NM
°

31.804� .

@(E/BU� B(B�/@EC(�E/DD(CP/U

YZ��
�
 Q$U��$�M#� ��;� '� �' ����4  R� . �R
� ��#$� <��� �� � HI <��� Q�$ ��)���

 �
�#73m
kg

 ESU (4� ��� �"]$' �
�
 L�'�0.^��_G'� ��� HI ����V �
�
 <�� Q$cmPU'�

 �R
� L�"�4 ���� �b �� ���= �� ���� �� HI �  R
� ���V �#$� <�� �b �
�V�L�"�4 ������ 

04� HI .W�V �� �
�
 '� �' ��M4 �� �� Q$ �� ^�_G'�mm�M*b 5MM,G .

@(�/@�@ � HI �/PUE R
� B(@CC � HI ��� R
� 

C(@U� � HI �B� � R
 D(�B� � HI B�C R
� 

�U���� �� �' HI �c1d lit/sec @UU=Q�4�*� ^�_G'� �� f�c1d ��#"�$� Q$ '�mD�=h�� f�c1d �*b .0�/� �RMG'��( '�

 �	��' �� �R$f���2500QH =∆g�1d L�����' � �� �84�F� PUh=ηHI i�!�]� L�� �3410 mNy /=���� '��;*� 

>��� ����� &���-Mb �*7 g1d �/�!� L��G '��)� 

@(�/�BB(B�/�C(�B� D(�U

�@��-(� +�N Q$ �� �RM
�'�M� ��� 0��4 ���� �=� (Prototype) ����� �*���� �-�(� �����M� j  )X � 0Nk
 �����M� 

*"�� �R$ �-(� +�N � ��� ��M4 �b �"
� ��b ���.G ��2$� ���� &'�8J ?��b �>04� lMF( j

@(1/2
rr UL =B(1/2

rr LU =C(1=rLD(rr LU =

�B����� �
�#7 �� �,$�� ��"F� �b ��� ���� L�.� Lk]� '� )i�!]� L�� (310000 mN /04� ����� '�.�/ m*4'�.�/ j

�' '�./ 0FGPa40000 �� L�.� ��� .04� ���  !"� Lk]� �� nMd �� �� ��� ���� L�.� �6$'� .W��V�� ��$��M� ��7 nMd ��

��  1FG �' 5G�M� >�*b)�M*b �;*/�( �6$'� L�� ��(.

@(DSB� B(�PSU 

C(�PEB D(�UUUU 

�C��
�
 ��' �� � �� �	
 �cmCU04� ��$��= W!� &�"Md � �"��kMd ��� �
�
 .�=�h������ cmBU'���I 0J��4 j����� 

�	)�A�*7 ����� m/s> 04� 

@(�B/@B(PU/@



C(SP/@D(DC/B

��� ������
op�j����4��N '�"b��/ ��b �G'��( '� q$��� � q$��� r��]"�4� +"��M4 Q$ '� Selectivity Q�$ �� ��"='k� ��
sV j�����

W4�*� q$��G W$�9 �b 04� �GK>���� �G'�( �7 �� LI 

t(Q$ ����� u(Q$ �� �"='k� v(Q$ �� �"R7�b p(0�M� 5MM,G  ��
 

oY��-M����_$� �$ ���4 �M]8G '� (Simple or Differentional Vaporisation) w�-]� jYx� ����"� hYx�M]8G HI h

�b L�$�d '� � ��� �M]8G y$� '� ����1M
�� q$�� j 'px� ����"� hox04� �"��� HI h.��� ���'� ���	
 5$���I �����"� WMb�G

q1N <�z >04� ���� '��)� �7 �'�I)0$'��/ W$�9o/v=a04� ���� (

t(oxhu(ouhv(ophp({xh

oo����� �b �$�.|  ��� '� A�� }�_� �$�d &'�!� 0;-| q$��G �*b ����'  R�� &'��( ��� ��� �' �����).��$O �� �� ~�.�|

04� �"/�$  MR.G &��_"� (. �
�� '��A�� �$� &�'�8J �� QM���b >���� 

t(
)(

2
21 DD

CC
NA LO

+
−

=

u(

CC

L

ZL
D

Z
D

CCNA

−
+

−
=

21
�

v(
L

CCDD
NA LO ))(( −+

= 21

p(
L

CCDCCD
NA LCCO )()( −+−

= 21

o{�� +-M/ �� ��= ��/ �� ?�N ��)"���� ��_G� �k$' ��V '� q$� �"/� .04� ��� ���_"4� i�!� 5$� '� �$� �	��'.












∂

∂
+

∂
∂

=
∂
∂

2

2

2

2

x

C
z
CD

x
Cu AA

AB
A

x

�b 0_= �$�� &'�!*$�'� j +M���� lMF( �' ��/ �	��' �RMG'�('�:

t(0:N '� ��= }�_� ��z0:N '� �� ���G 0b�V  ��)� '� z<�( 04� ��� �;�.

u(N '� �� ���G 0b�V �� 0:x0:N '� }�_�  ��)� '� z<�( 04� ��� �;�.

v(0:N '� �
�R
�� }�_� ��x0:N '� �� ���G 0b�V �� ��$�)� '� x<�( 04� ��� �;�.

p(0:N '� �� ���G 0b�V ��z0:N '� �
�R
�� }�_� �� ��$�)� '� z<�( 04� ��� �;�.

o��txx ���V ��'�� �� ?�=�Mb ux�� �� ���N �('� �� �' ����� r��]"4� ���x0�:N +� '�	� �
�� �sV �� ?�=�-Mb 

�� '��2� �
��,G �-V�� Q$ '� ����4 .�
��,G �	��' �b �G'�( '�XY 0/2=5�$� '� r��]"�4� ��('� ��b��V j���� '��
�� 

>04� '�)7 �-V�� 

t(�/{Zu(�uv(u/uxp(t�



oZ��*$k= �� QM���b lMF( �$�  R� �'�� '� �� > 04� �G 

t(��/ �� ?�N ��)"�� E��R�� &'�( 5M7 �� � 04� ��1� �M| � ����� �G�M-1J �V�� j��M=

�� L�.� �' i�� �,9�� '� �G�M-1J �*F*� ���.

u(��/ �� ?�N ��)"��E��R�� &'�( 5M�7 ��� � 0�4� ���1� � ������ �G�M-1J �V�� j��M=

G �*F*��#��M��,9�� �
��, 04�.

v(��/ �� ?�N ��)"��E��R�� &'�( 04� �,9�� �G�M-1J �*F*� �#��M� 5M7 �� � 04� ��1� �M| � ����� �G�M-1J �V�� j��M=.

p(��/ �� ?�N ��)"��E��R�� &'�( 04� �,9�� �
��,G �*F*��#��M� 5M7 �� � 04� ��1� �M| � ����� �G�M-1J �V�� j��M=.

{x�� M	"�� q	)� l	4 �� H�N r�� Q$ ��� �� +b '�M�� 0;-| �� ��)( cm 3020×��� '��8J ��$�1�.��=�10000=Re �

1/6=Se ?�N ��)"�� W$�9 j���� Ck)�M��X �� �"� W�V�� (>04� ?��b )��
�
 '� ��	��' �� ���0/30/80/023 SeSh Re=

+"�M4 }�_� W$�9 � ��� �� ���_"4�sm /2-510 2/0×���� �� .(

t(tY/xu(vY/xv(v�tx×Yx/tp(v�tx×Yx/v

{t�0J�4 �� ��� 
hr
km2�'�� L�$�N HI �� �d �]"4� Q$ ��' �� .�]"4� ��,�� �=�mo*�LI ��1J �v� ����� ��"� 0����' 

��� �8��oxHI '��)� �7 ���� h)W�V��kg/day (>���1� 0��X HI �1J �G +M*b �/�9� �]"4� �� �$�� ��' ���8� ��� '� 

)�� ���� :HI '�]� '�./mmHg �/tZ��� '� HI '�]� }�_� W$�9 j
s

cm2
uY/x��� �RMG�1*M4 �"$��R�$� �=

s
m2

to/x

?�N ��)"�� W$�9 j
s
mFv�tx *u/u�38314

kmplm
JR =�cT �22=(

t(t/oxu(o/oYv({/{xp(o/{{


���� ������
{u��� �$��)� �-"]� ���� �� �$O �4 ��  R."� 0$��c��b '��$� Q$ ���� ��� ����  R� ��' '� �:"��]9 � ���� .�����"��'�d

�� L�.� ��/ �b �*�� ... 

t(���� ���I ��	4A�C�� ?�= ����.

u(�$O 5M�'� ���A�B�'�� ��N� &'��V �M
�G .

v(��� �$OA�C��� �"��4 ����R$ �*N �� ���.

p(���� j���� 5M�'�B�� �'�� �' �G'��V 0$��� W$�9 5$�"1b ����.

{v�q-9 ��  R� q��� ���1J �F_( Q$ t�4�"� ���� � �"� txx ����� �� ?�'I ���� ��,� '� ���#M"��4 �N'� ux��N'� 

04� �"/�= '��
 .>04� &�� �*7 W$�)G '�� �� �F_( 5$� <�� Q$ �� &'��V ��)"�� ��� 

t(�xxx u(pxxx v(pxx p(px

{p��$�2��N W$�9 j�'�� '��
 �:�I �
�� '�F� �� ��1J L�$�N �b �
�
 �� �� �J�12� ��' �� �'�8N� �$�2��N L�$�N '� :

t(04� �"1b ��� �$�' �*7 '�.u(04� �".M� ��� �$�' �*7 '� .

https://iranarze.ir/ES425


v(04� 0��X �:_$�' ���1G ����.p(�
�
 ���� +2*d � ?'�:7 �$�' �� �,� ������ �� ��$� .

{Y�H�N W$�9 �� �F_( Q$ )Z/x(�.� W$�9 �)t/x(��� ������ ��M�'�� �.��G '�� ��,� '�uW/m Zxx ��"/�= '���
 

04� .<���� �MF� ���� �=�C�17 ����� ��� �$�2��N W$�9 � ���� .KuW/m uxj�F_( 0.d L��b ��/ �$�J �� j���� 

F_( ���,G ����>04� 5$�-b �N'� �*7 �)./( 428-10 5/67 KmW×=σ

t(u/vuZ u(vYx v(vZx p(Yxx 

{o�04�  ��)� &'�( �� LI '� ��� q$��G �b �'�� L�$�N ?�'I &'�( �� �
�M4 '��� �� �
�
  ��� �� :

)( 2

2
-12

R
r

TT
TT

sm

s =
−
−

�bT^�,� '� ��M4 ���� r�Ts� �'��$� ����Tm�04� �
�
 kb�� '� ��M4 ��� .R��� �
�
 �-��� ^�,� ����� .���J ��=�

��� �$�,G �$� &'�( �� 0-4��:

>04� '�)7 �$�d 0
�V '� 0-4�� ��J '��)� 
k

hRNu =

t(tu(uv(vp(p

{{��
�
  ��� '� ��M4 Q$ �� ?�= 0b�V ��V '� �� ��� .
��"�I �$�k/� 08�� 0�:N '� �"$���� &'���V ���)"�� ��� q$��� �c

>0�M7 ��M4 0b�V 

t( G����d ��J u(0-4�� ��J v(0-Rd ��J p(L�"��"4� ��J 

{����  ��b ��= Q$ ���� �=� C�20 �12V w��8�� W$�9 &��MM�G ���$ �$�k/� ����� �� �� β>��� ����� ���#7 

t(�����b 04� �M
�� '��)� �!� �� �"1b LI '��)� �
� ���$.

u(�����b 04� �M
�� '��)� �!� �� �".M� LI '��)� �
� ���$.

v(�����b 04� �M
�� '��)� �!� ����� LI '��)� �
� ���$.

p(���$�k/� 04� �M
�� '��)� ����� �� LI '��)� � ���$.

{Z���*-� �� �b��� Q$ '� H�MF� ���� ���� �
∞

T��b���  ���� ���= ���� �T������ ��,M8� ��R� L�k�M� P∆

04� .�� L�M� �' �"��'�d �4 5$� �	��' �*$k= ?��b >�*b 

t(
HT

P 11 ,∞∆u(
T

HP 1,∞∆v(
H

TP 1,∞∆p()(, ∞−∞∆ TTHP

��
� � �����  !��"�
�x��4�G  $} �'�� ?���Pourbaix diagrams>��� �1� �].� k-/ �� ���� 

t(0M��!� �MV��)Immunity(u(�=�'�� �MV��)Corrosion(

v(5M��' �MV��)Passivity(p(�'��#��4' �MV��)Precipitation(

P@���K$ ���� �"M���� �� �*�I �
�
37.87 g
cm

�=�'�� L�$�N �"M���� �� �G'�( '� 21 A
cm
µ

������� ��*7 ���� ���M=

 >�"/� �� ��_G� �=�'�� ��4 '� �"1M-M�)5�I �1G� L�� =55.8(



@(1.0056B(0.0216C(0.0116D(0.0231

PB��=�'�� ��� '� Mixed-Potential>0�M� ?�O �$� �"��'�d ?��� 

@(�G�� � ��I ��:.*��� +M�  M���"d B(K$�G�� �*��� +M� ���� ��� �2��N L�$�N L�kM� 

C(��:8M�TafelK$�G�� �K$��I ��:.*��� ���� D(��-F� �-� 0;-| 

PC� M%.G '�  $} ��:$�"��� �� �"4� ?��� Goethite�d �$��Md '� �� >�*-M�� �'�� �)� HI �'�2� '� �"4 

@(5�I ��:$�"��� B(&�_
�4 ��**��MV� ��:$�"��� 

C(L�"� ��**��M
�G ��:$�"��� D(&��"M� ��**� �MV� ��:$�"��� 

PD��� ��_V �=�'�� jHI '�  $} L�$ ?��� )Pitting Corrosion (>�$�1� �� �$�.G �' 

@(+M�-� B(+$kM*� C(�-� D(�$�����'�M� 

P����I �M
��O ���� +1���� �� .>04� �G lMF( �$� �'�� ?��� 

@(�'�� ��N� +M�-� &�*��� �'��#��4' '�;"�� B(��' �� HI L��� ���'�� '�;"��.

C(�'�� ��N� +M�-� &�*��� �sF�� '� ���,G D(��� �� �M(�G ���4 �$ K�I �� ���_"4�.

P���� 0z�_V 0:N >�*� ��  1J �":�  $} k-/ ?��� ����� ��/ ��I �� ��O�/ �
�
 �� K$ ��G 

@(?�M*M��
I B(+$kM*� C(k*#*� D(��

#$%&� �'�(
�{�>04� ?��b �$�-b ��)� � ��)� ���"R
� 0M(�!� 5$�G ���� 

t(��� �� �M:G Q7�b ��,�� '�.u(�� �M:G ��I �M| ��� �MF� '� ��� .

v(��� ���_"4� &'��V �N'� �� �,M4� ����F� '���.p(0;-| �MM�G ��Cl����b ���_"4� ���"R
� 5$� �� L��G.

����� �";-| �7 '� H+&����b +$'�� 0M
sVu>�� ����� HI '� LI '��)� ����� 
-10101/2×=SPK����4Bacro 

-7104×=qK����−
4HCrO 

t(-8103/8×u(-7103×

v(-6101/2×p(-5102/4×

�Z����1�  ��b L�M4��"MG '� L�� �� ��grY�"M/�z �� �M4� Q$ �� ���-]� ]�
�� ?�N�� txx [�"M/�z Q$ �M4� Q$ ��]

�
�� ?�N ��uxx[jmlpx��4 Mt/x��� �� <�!� .> 04� ?��b �"M/�z�� �M4� �('� 

t(uxu(pxv(oxp(�x

Zx�L�M4��"MG '� mlYx+$�4 �$�-b Mt/x��)� &�"M� �� Mt/x��$�-b LO�� ��b� ��	)� '� ��G ����� '�)7 �$�-b 0;-| 

>�*b L��b H�4' �� ^��� j��)� 



t(-5102/54×u(-5100/7×v(-5100/66×p(0/0072

Zt�>04� ��**b ���F�  ��J ?��b �,� �� LO�� �b� �	)� �� �$� L�M4��"MG '� 

2121 ReRe OXddOX +↔+
t(1Re du(2Re dv(1OX p(2OX 

Zu�>04� '��'���� ��".M� �=�$� �� �$� �'��� �� QM���b kM
��"R
� ��:��' '� 

t(0��X L�$�N &�� �� kM
��"R
� u(0��X  Md  M���"d �� kM
��"R
� 

v(�� L�� +:� 0J�4 �� � 5M$�d ���� '� kM
��"R
�Op(��� ��"*b ����"R
�  M���"d �� kM
��"R
� 

Zv������ WMb�G ���� �'����� L��� �b �G'�( '� ���= ?��=�G����b '� tx������ ���� ����� � ��)M
� u'�"b��/ j����� ��)M
� 

�� 0�G'�8J WMb�G 0M/�z:

t(Yu(pv(up(�

�)*�+ � �, #�-�� ��.�
Zp�0�G'�N (Jar test)>04� �.$���I ^�� �7 

t(�� 5MM,G 0���=��b ���� y�' LI �� �b 04� �.$���I ���.

u(04� 0���=��b ���� L�kM� 5MM,G ���� �$���I 5$�":�.

v(04� L�M4�*$�-b �X� ���� �.$���I.

p(�/�( '�b �4'�� '�;*� �� �b 04� �.$���I �� ?�2�� �� ���.

ZY�����1M
�� ���I �-b 0;-| �� �M(�G �"M
 '� ?�= �-M� �*7 HI q$��G �R8� '� >��� 

t(xY/x–xu/xu(t/x�xY/xv(Y/x–u/xp(u–t

Zo��G ��V ?�O �	
 ����"4� �*M.� L��$�N ���� ����  R� ��
d

m3

20000 �F	�4 '��� �
dm

m
.2

3

20 ����� L���� �v0J��4 

>04� '�)7 

t(txxx �"� u({/vYv(xvY{/x�"� p(0�M� �84�F�  ��
 ��N�� &�Js�� �� 

Z{��:��"��
�� ��G �M
�G '��)� ���b ���� (THMS)���:�I ����� �M_!G '�  1J ?��b ?�2�� �� 04� �":� ���M���I HI '� 

>��� �'����� �F	4 

t(����-b �Md u(��M= �"]4 v(�$����*= p(����� �

Z��>�'�� �/�( ��R-1J � ����� '� ��MX�G �7 �� �4�� �/�( ��� ���� �	
 �$�k/� 

t(�� +b 0/� �� �G�� �N��� HI 0M_Mb � ��� ���.u(�1� �MM�G 0/� ��� �� �":� �N��� 0M_Mb �
� �*b.

v(�� ��$� 0/� �� �":� �N��� 0M_Mb � ��� ���.p(�� ��$� 0/� kM� 0M_Mb � ����� �G�� ���.

ZZ� (�V �$���I �$�� �� �'�� ?��b Hs9�/ �=��
I �N'� 5MM,G ���� �1� >���

t(BOD u(TOC v(COD p(ThOD 

txx��M
 (Imhoff)������ ���� �� ���_"4� Hs9�/ WMb�G ?��b ��M= >��� 

https://iranarze.ir/ES425


t(5M#*4 &�k-/ �s�� u(��f��"M� �
I &�8Mb�G 

v(G  ��
 ���� �*M.� �p(��M��-b ���� 



 

 
19 

  

1387 شیمیرشته  اصل سوالات آزمون استخدامی وزرات نیرو  

 

 وزارت نیرولینک های مفید آزمون استخدامی 

 خرید سوالات وزارت نیرو
 

 سوالات رایگان وزارت نیرو با پاسخنامه 
 

 خرید سوالات مصاحبه وزارت نیرو  خرید درسنامه دروس عمومی 

 عرضه  رانی ا یاجتماع یشبکه ها اخبار آزمون 
 + اخبار(  یهفتگ  فاتی + تخف گانیرا ی ها لی)فا

 (          )برای مشاهده هر بخش روی آن بزنید 
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